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EXECUTIVE SUMMARY FOR OZONE REGULATORY IMPACT ANALYSIS

The Clean Air Act directs the Environmental Protection Agency (EPA) to identify and set
national standards for pollutants which cause adverse effects to public health and the environment.
EPA is also required to review the health and welfare-based standards at least once every five years to
determine whether, based on new research, revisions to the standards are necessary to continue to
protect public health and the environment. Recent scientific evidence indicates that ground-level ozone
not only affects people with impaired respiratory systems (such as asthmatics), but healthy adults and
children as well. The new studies taken into account during this latest review show health effects at
levels below that of the current standard (0.12 ppm, 1-hour form). In particular, exposure of active
children and outdoor workers engaged in moderate exercise for 6-8 hours may experience several
acute effects such as decreased lung function and acute lung inflammation (which could lead to
premature aging of the lung) down to 0.08 ppm. Recent studies also provide evidence of an association
between elevated ozone levels and increases in hospital admissions; and animal studies indicate
repeated exposure to high levels of ozone for several months can produce permanent structural damage
in the lungs. As aresult of the most recent review process, EPA is proposing to revise the primary
(health-based) and secondary (welfare-based) National Ambient Air Quality Standards (NAAQS) for
ozone. Pursuant to Executive Order 12866, this draft Regulatory Impact Analysis (RIA) assesses the
costs, economic impacts, and benefits associated with the implementation of these and alternative

NAAQS for ozone.

In setting the primary air quality standards, EPA’s first responsibility under the law is to select
standards that protect public health. In the words of the Clean Air Act, for each criteria pollutant EPA
is required to set a standard that protects public health with “an adequate margin of safety.” As
interpreted by the Agency and the courts, this decision is a kealth-based decision that specifically is
not to be based on cost or other economic considerations. This reliance on science and prohibition

against the consideration of cost does not mean that cost or other economic considerations are not
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important or can be ignored. In fact, the Agency believes that consideration of cost is an essential
decision making tool. However, under the health-based approach required by the Clean Air Act, the
appropriate place for cost and efficiency considerations is during the development of implementation
strategies, strategies that will allow communities, to meet the health-based standards. Through the
development of national emissions standards for cars, trucks, fuels, large industrial sources and power
plants, for example, and through the development of appropriately tailored state and local
implementation plans, the implementation process is where decisions are made -- both nationally and
within each community -- affecting how much progress can be made, and what time lines, strategies and

polices make the most sense.

In summary, this draft RIA and associated analyses are intended to generally inform the public
about the potential costs and benefits that may result when the proposed revisions to the ozone

NAAQS are implemented by the States, but are not relevant to establishing the standards themselves.

General Limitations of this Analysis

The consideration of cost and, to be more specific, the use of cost-benefit analyses, provides a
structured means of evaluating and comparing various implementation policies, as well as a means of
comparing the variety of tools and technologies available for air pollution control efforts. The Agency

has found the use of such analyses to be of significant value in developing regulatory options over the

years.

General limitations, however, continue to affect the accuracy of cost-benefit analyses. For
example, wide ranges of uncertainties often exist within an analysis, especially within studies of national
scope involving forecasts over extended periods of time. Analyses, and therefore results, continue to
be limited by the inability to monetize certain health or welfare benefits - such as protection against loss

of lung function, or ecosystem damage. Comparisons of such incomplete benefits to the more
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quantifiable and usually more complete control costs can be misleading. In addition, though pollution
control costs are generally more quantifiable, those costs may be overstated for many reasons:

regulated entities concerned about such costs often overstate their cost projections to support their
position; a belief by some analysts that conservative planning requires over-estimation; or an inability to

forecast significant improvements in the cost-effectiveness of pollution control that generally occur over

analytical periods of five to ten years.

Cost-benefit analyses also often notably fail to deal with distributional issues, (i.e. to provide for
the consideration of equity among those who would receive benefits and those on whom the costs
would fall). For example, while the direct costs of proposed controls may fall on large industrial
sources, costs are often passed on to a large customer base, or to a broader community base.

Therefore, while the costs per family may be small, the benefits to those who avoid respiratory

problems or death may be large. Further analysis is necessary to fully understand these effects.

These limitations notwithstanding, the process of developing such analyses can still provide
useful insights for those working to develop implementation strategies because the analytical framework
provides an evaluation, however roughly, of strategies or tools against a common yardstick. For
example, this economic analysis provides estimates concerning possible cost impacts for certain
industrial categories. Tailored regional strategies would likely serve to mitigate negative impacts on
local industries. Finally, these analyses can help to identify existing data gaps, additional information

needs, and tools and limitations inherent in certain strategies.

Within these kinds of practical problems lie the general difficulty associated with cost- benefit
analyses. By their nature cost-benefit studies must be full of caveats and warnings about the value of
their conclusions. Even the most narrowly focused and rigorous should therefore clearly not be the

sole determinative test, but should instead serve as useful analytical tools. Unfortunately, the tendency
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is for such analyses to be referred to in more definitive terms, and for the conclusions, as uncertain as

they may be, to taken out of context. Such conclusions should clearly not be the case here.

Specific Limitations of this Analysis

EPA is proposing decisions on the PM and ozone NAAQSs simultaneously. Because these
NAAQSs are separate regulatory decisions, separate RIAs were prepared. However, significant
overlap may exist in both the benefits and costs associated with reducing ozone and PM
concentrations. Some community health studies find associations between both pollutants and health
effects such as lung function changes, increased hospital admissions and increased mortality. This
overlap is due to important commonalities between ozone and PM (primarily PM2.5) such as 1)
similar atmospheric residence times leading to long-range transport; 2) similar combustion-related
source categories that emit gaseous precursors that lead to ozone and PM formation; and 3) similar
atmospheric chemistry driven by the same chemical reactions and intermediate chemical species which
often favor both high ozone and fine particle levels (see 61 F.R. 29719, June 12, 1996 - Advance
Notice of Proposed Rulemaking). This RIA employed existing non-integrated technical models and

implementation strategies that were not able to adequately account for these commonalities.

As a consequence of having prepared separate RIAs for the PM and Ozone NAAQSs, the
sum of the estimated impacts presented in these analyses is‘likely to overstate the control cost impacts
resulting from joint attainment of both proposed standards. Controls designed to reduce one pollutant
frequently also achieve reductions of the other. Such co-control can be direct or indirect via air
chemistry interactions. Thus, for example, if control measures designed to reduce PM also achieve
significant ozone reductions, the benefits of attaining the proposed PM standard presented in this
analysis may be understated. Similarly, if control measures designed to reduce ozone also achieve

significant PM reductions, the benefits of attaining the proposed ozone standard may be understated.
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Another major limitation which affects the results of this RIA is the assumption of the current
implementation approach from which to measure the cost of attaining the new standards. The strategies
used are limited in part because of our inability to predict the breadth and depth of the creative
approaches to implementing these new NAAQS, and in part by technical limitations in modeling
capabilities. These limitations, in effect, force costs to be developed based on compliance strategies
that may reflect suboptimal approaches to implementation, and therefore, those that likely reflect higher
potential costs for attaining the new standard. This approach renders the result specifically useful as an
incentive to pursue lower cost options, but is limited as a helpful indicator of likely costs. EPA has not

estimated the increases in effectiveness or reductions in cost that might result from new implementation

strategies.

It is important to recognize here that if new ozone or particulate matter standards are finalized
under the Clean Air Act, the Act allows for substantial new flexibility in the development of
implementation strategies, both for control strategies as well as schedules. To the extent that it is
warranted, the Act allows for an extension of attainment deadlines as well. This new flexibility may also
mean the development of different patterns of designations, and moving away from the traditional
attainment-nonattainment delineations. Thus, cost estimates presented in this RIA may overstate actual
costs and the net benefit estimates presented understate actual net benefits. However, the CAA would

require that States eventually achieve the standards.

Even under the current standards, the Agency has begun to put an emphasis on strategies that
can use the marketplace to reduce costs, utilize national strategies where they make sense, and that can
look to regional and other cooperative approaches -- so that we maximize efficiencies and minimize
costs throughout the pollution control system. EPA and a large number of States are already working
in this direction through the Ozone Transport Assessment Group, through the Ozone Transport
Commission in the Northeast and through our own efforts to encourage market approaches for ozone

precursors. We also are working with Western States
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through the Grand Canyon Visibility Transport Commission, which is addressing the visibility impacts of

both ozone and particles.

Specific to the new ozone and PM standards, EPA also has established a formal advisory
committee under the Federal Advisory Committee Act. The specific purpose of the broad-based
stakeholder group is to advise EPA on ways to develop innovative, flexible, practical and cost-effective

implementation strategies, and to advise us directly on transitional strategies as well.

Among the innovative strategies that FACA may consider are the “Cool Cities,” “Green
Lights,” and “Climate Wise” programs, as well as development of clean fuel fleets and economic
incentive programs (such as California’s RECLAIM and EPA’s Acid Rain program) to harness market
forces to reduce pollution in the most cost-effective manner possible. FACA also may consider an
integrated control strategy that analyzes control measures jointly (e.g., reformulated gasoline, low-
emission vehicles, and selective catalytic reduction). This integrated control analysis is expected to result
in lower estimated costs. At the present moment, however, the potential extent of the impact on
ambient ozone concentrations (or the cost of attaining alternative standards) resulting from programs

such as these is not clear.

This group has specifically been tasked with consideration of strategies that would allow the
future integration of ozone, PM, and regional haze control programs. This approach is intended to
develop control strategies that recognize the significant overlap and similarities that exist among these

pollutants as mentioned above.

Similarities between ozone and PM clearly provide management opportunities for optimizing
and coordinating monitoring networks, emission inventories and air quality models, and for creating
opportunities for coordinating and minimizing the regulatory burden for sources that would otherwise be

required to comply with separate controls for each of these pollutants.
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Significant shortcomings also exist as to the data available for these analyses. Existing emissions
inventories and modeling to date, either on a national scale, or on an aggregated basis, simply do not
provide a sufficient analytical basis from which to draw accurate results. Projections concerning which
areas will be classified as nonattainment can only be developed through extrapolation from existing
ozone data -- an imprecise exercise at best -- and through the use of very uncertain modeling exercises.
For example, at the time this analysis was begun, the best available inventory of VOC and NOx
emissions was based on the Interim 1990 inventory, which requires reporting of only sources greater
than one hundred tons per year of VOC or NOx. Many sources, while contributing to the overall
ozone problem, may not have been part of this analysis’ inventory. Shortcomings exist for modeling as
well. The Regional Oxidant Model (ROM) was the best ozone modeling tool available for this RIA.
However, the ROM model applies to a rectangular grid which includes all or part of the thirty seven
states in the East. Predicting ozone concentrations in the West based upon modeled results in the East
reduces the reliability of this RIA’s results. The combination of these uncertainties must inevitably

provide uncertain results.

And finally, the nature of these kinds of analyses is that of a snapshot in time. The cost of
implementing these standard revisions in the first few years will mainly be related to planning, control
strategy development and creating state implementation plans. Therefore, we selected a year more
reflective of the implementation of a new standard. The year 2007 was chosen because most of the
mandatory CAAA requirements will have fully taken effect and most areas currently in violation are
required to achieve attainment with the current NAAQS standard by this year. Therefore, results are
based on air quality modeling performed for this single "representative" year. Multi-year air quality
modeling was not feasible because of resource constraints. The limitations imposed by this snapshot

approach are particularly troublesome in this case, primarily because of two reasons.
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First, in terms of developing strategies or technologies, a decade can see many changes. For
example, relative to air pollution control policy, since 1987 we have seen large
scale revisions of the Clean Air Act - including complete rewrites of nonattainment, acid rain and air
toxics policies - the Intermodal Surface Transportation and Efficiency Act, and the Energy Policy Act.
Recently, we have also seen the introduction of utility deregulation at the state and national level. All of
these actions, both together and individually, are having important and, in some cases, dramatic effects

on air pollution control policy.

In terms of technology, in the last decade we have seen the introduction of three generations of
cleaner gasoline (i.e. low RVP, oxygenated and reformulated fuels), cleaner diesel fuels, the
introduction of cleaner vehicles (such as electric vehicles), dramatic improvements in scrubber
technology for sulfur dioxide controls, the development of replacements for phased-out CFC’s, far
more cost-effective ways to control auto tail-pipe emissions and the development of on-board

diagnostic equipment to assure those cleaner standards continue to be met over time.

Second, relative to attainment of national ambient air quality standards, since 1990 alone we
have seen more than half of the areas in violation of the standards for ozone and carbon monoxide
begin to meet the standards, many actually ahead of schedule. Moreover, the costs associated with

many of these efforts are less than was estimated, even as late as 1990.

Therefore, in the case of air pollution control, ten years is a very long time over which to carry
assumptions. Furthermore, a 2007 snapshot does not allow sufficient time for all areas to reach
attainment, even under the current standard. Given the likelihood that new standards will result in
additional time for some areas, it is clear that some areas will not be required to be in attainment by
2007. This analysis recognizes this by not arbitrarily forcing all areas to reach attainment of the new

standards in 2007 by the use of extreme control measures recognizing that such extreme measures are

unlikely ever to be put in place.
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Also, specific to the limitations of this analysis, the additional costs and health benefits of a
separate secondary standard have not been estimated. However, a number of inferences can be made
from the results of the welfare benefits analysis under the full attainment scenarios. For the proposed
standard, monetized benefits from commodity crops of the most stringent secondary standard
incremental to the primary standard are close to zero. This indicates that the proposed primary
standard is binding for those areas where commodity crops are grown (which includes California). For
these areas, there would be no incremental improvements and, therefore, no additional costs or health
benefits. For areas where we do not know if the proposed primary standard is binding (areas where
commodity crops are not grown), the air quality database created to perform the commodity crops
analysis will be used to estimate any additional health benefits. These benefits are expected to be small
because the benefits curves flatten as the air quality improves marginally. At this time, it is not possible
to estimate these costs of emission reductions necessary to attain the secondary standard because of
incomplete emission inventory data in these areas. However, the Agency will attempt to address these

costs in the RIA for the promulgation of this proposed NAAQS.

The reader should keep all of the above limitations in mind when reviewing and interpreting the

results presented below.

Nature and Sources of Ozone

Ozone is created when its two primary components, volatile organic compounds (VOCs) and
oxides of nitrogen (NOx), combine in the presence of sunlight under specific meteorological conditions.
Because ozone cannot be formed without VOC and NOx, these two classes of compounds are often
referred to as precursors, which are, for the most part, emitted directly into the atmosphere from a
combination of natural and anthropogenic sources. Attempts to decrease ozone pollution in the United

States has been confounded by a number of factors, including the inherent non-linearity of the
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photochemical smog mechanism, the contribution of natural precursor emissions, long range transport of
ozone and its precursofs (primarily NOx), meteorological variability, the general lack of essential data
(primarily inventory related), and the limitations of current modeling tools. Based on the review of the

scientific criteria and the recommendations of the external advisors, the EPA is proposing to revise the

ozone standard.

Overview of RIA Methodology: Inputs and Assumptions

Due to the long lead time needed to complete certain analyses, this RIA does not directly
analyze the implementation of the proposed ozone primary (an eight hour concentration based third
highest daily maximum .08 ppm form) or secondary standards. Instead, the analyses presented here
provide upper and lower bounds to the expected costs, benefits, and economic impacts associated with
the proposed standard given the implementation of current command-and-control strategies and other
limitations discussed throughout. Two alternative eight hour forms examined (an eight hour
concentration based fifth highest daily maximum .08 ppm form, referred to in the RIA as the 8HSEX-80
form; and an eight hour concentration based second highest a{/erage daily maximum .08 ppm form,
referred to as the 8H1AX-80 form) are used to bound the estimates of the likely costs of the proposed
standard. We also estimated the costs and benefits of other alternative options presented in the ozone

Staff Paper. Figure ES-1 summarizes the analytical steps used to estimate these benefits and costs of

the alternatives analyzed.

FIGURE ES-1
Flowchart of Analytical Steps

Estimate 2007 Emissions

l

Estimate Ambient Ozone Air Quality
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Determine Nonattainment Areas and Establish VOC and NOx Targets

v ~

Estimate Costs Estimate Human Health and Welfare

Benefits

Estimate Economic Impacts

As noted earlier, the year 2007 was chosen to provide an appropriate baseline for a period in
which the new standards are being implemented. These analyses have been constructed such that
benefits are estimated incremental to those derived from the combined effects of implementing both the
Clean Air Act Amendments and the current ozone NAAQS as of the year 2007. These analyses
provide a “snapshot” of potential benefits and costs of the proposed ozone NAAQS in the context of
(1) implementation of CAA requirements between now and 2007, (2) the effects on air quality that
derive from economic and population growth, and (3) the beneficial effects on air quality that the
Agency expects will result from a series of current efforts to provide regional level strategies to manage
the long range transport of NOx. In particular, this RIA approximates the combined beneficial effects
from a number of separate regional efforts by applying a NOx control strategy similar to the Ozone
Transport Regioh (OTR) Memorandum of Understanding (MOU), which requires a 0.15 pounds per
million BTU cap on utility and fossil fuel boilers and a 49-State light Emission Vehicle (LEV) program in
all of its member States. Programs such as these would, upon implementation, reduce the effect of

long-range transport.
Analyses were conducted for all counties in the contiguous United States. To predict baseline

air quality in the year 2007, emission inventories were developed for 1990 and then projected to 2007

based upon estimated national population growth and industrial development. Clean Air Act-mandated
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controls (e.g., Title ] VOC and NO, Reasonably Available Control Technology, Title II mobile source
inspection/maintenance programs, Title III air toxics controls and Title IV Acid Rain NO, controls)
were applied to these inventories to estimate emission reductions through 2007 as a result of CAA
requirements. Predicted 2007 CAA emissions were entered into an air quality model that relates
emission sources to county-level ozone concentrations. Modeled air quality was used to identify
counties predicted to not attain the alternative ozone standard levels'. We identified nonattainment
areas by identifying each county that was expected to exceed the NAAQS (in accordance with current
Agency procedures for identifying nonattainment areas). The potential costs and economic impacts on
affected industry sectors was then analyzed. County level ozone concentrations fed directly into the
benefits analyses performed in this RIA. Potential health and welfare benefits are estimated from
predicted changes in ozone air quality in monitored as well as unmonitored counties as a result of
control strategies applied in the cost analysis. Finally, benefits and costs were compared to examine

questions of economic efficiency.

We applied what we considered a reasonable set of control measures for controlling ozone
under the Clean Air Act. For some counties, the analysis finds that the control measures identified in
the cost analysis would not be sufficient to result in attainment of the alternatives by 2007. This
incomplete attainment situation is believed to be in part a byproduct of the analysis itself. However,
there are likely to be be cases in which currently identifiable controls are not enough to reach attainment
of the revised standard by 2007, which is the attainment date for certain nonattainment areas under the
current standard. Control strategies necessary to achieve attainment of the proposed ozone standard
in all areas may be identified in the future. It is also reasonable to assume that only some areas will be
required to attain the standard in the year 2007. It is possible that some areas will be given additional

time to reach attainment, so that attainment of the standard occurs after 2007. EPA has convened a

1 For the purposes of this RIA, the term attain or attainment is used to indicate that ozone air quality level
specified by the standard alternative is achieved. Because the analyses in this RIA are based on one-year
of air quality data, they are only estimates of actual attainment because the standard alternatives are

specified as 3-year averages.
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large group of stakeholders to develop new PM and ozone NAAQS implementation strategies that may

offer States innovative and more effective approaches to attainment of the ozone NAAQS.

This analysis focuses on the costs, economic impacts, and benefits associated with partial
attainment of alternative ozone standards. All comparisons of benefits and costs are made on a partial
attainment basis. While plausible estimates of full-attainment benefits also are presented, no credible
approach for estimating full-attainment costs could be developed. Nevertheless, an average cost per
ton range of values is presented in conjunction with the emission reductions necessary to achieve full

attainment. This information is presented in the cost chapter for the purposes of completeness.

Cost and Economic Impact Analyses

Annual control costs (in 1990 dollars) to attain each alternative NAAQS were estimated for
controls installed in 2007 at sources within the identified nonattainment areas. In each area, control
measures came exclusively from within the nonattainment area (within the baseline, however, regional
strategies were applied to all counties, regardless of attainment status because the ozone problem is
driven largely by regional transport for the Eastern U.S.). This RIA assumes that marginal
nonattainment areas will not incur control costs, only administrative costs. However, it is possible that
additional control measures may be needed to achieve some air quality improvements in some marginal
nonattainment areas. The costs associated with achieving the improvements are likely to be small
relative to other costs presented in this RIA. To the extent that there are control costs associated with
these marginal nonattainment areas, the costs presented in this analysis are understated but are not
expected to significantly affect the national estimates due to the small magnitude of the costs in question.
The administrative costs of implementing the ozone NAAQS has not been estimated in this analysis.
However, administrative costs will be assessed for the part 51 Ozone NAAQS analysis, in fulfillment of

Paperwork Reduction Act requirements.

ES-13



Annual costs were estimated by applying control measures for the purpose of meeting emission
“targets” identified for each nonattainment area to meet each alternative NAAQS. It is expected that as
the NAAQS is made more stringent (e.g., moving from the current standard to an 8-hour, 5
exceedance standard), the VOC or NOx emission targets decrease. In general, the estimated targets
for each nonattainment area under each of the alternative NAAQS conforms to this expectation.
However, upon review of the data used in this analysis, there are several important metropolitan areas
where the target estimates do not decrease as the stringency of the alternative standards increase. To
the extent that the emission targets are overestimated, the control costs presented for the affected
alternatives are also underestimated (although the presence of residual nonattainment may result in zero
marginal control costs regardless of the level of the targets). The emission targets will be more closely

examined for the RIA for promulgation of the proposed NAAQS.

Economic impacts based on these control costs were estimated for the same ozone NAAQS
alternatives. These impacts include a screening analysis providing estimated annual average cost-to-

sales ratios for all affected industries and small entities.

Key Results and Conclusions

. Annual identifiable control costs corresponding to the partial attainment of the two ozone
alternatives which bound the proposed standard range from approximately $0.6 to $2.5 billion

per year incremental to the current standard.

. The total number of residual nonattainment areas corresponding to the two ozone alternatives

which bound the proposed standard range between 12 and 24 areas.
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The implication of residual nonattainment is that areas with a VOC or NOx deficit need more
time; new control strategies (e.g., regional controls or economic incentive programs); and/or

new technologies in order to attain the standard.

Under the control scenario selected, at least one or more establishments (e.g. industrial plant) in
up to 25 to 30 percent of U.S. industries (as defined by 3-digit SIC codes) may be affected by
the chosen alternative as estimated in a screening analysis that calculated cost-to-sales ratios for
each affected industry. Approximately 1/4 of these are estimated to have cost-to-sales ratios
exceeding 3 percent, and therefore may experience‘potentially significant impacts. At least one
or more small establishments in up to 18 percent of affected U.S. industries are estimated to
have cost-to-sales ratios exceeding 3 percent, and therefore these small establishments may
experience potentially significant impacts. These results are highly sensitive to the choice of
control scenario. Because of the previously discussed limitations of the implementation strategy
used for the analysis, the results are only useful as guidance for the FACA committee in

designing new approaches to controlling both ozone and PM.

Benefit Analysis

Health and welfare benefits were estimated for attainment of alternative ozone standards. While

ozone and its precursors can be transported large distances, the health benefits of air quality

improvements outside of nonattainment areas (based on controls within those areas) was not assessed

which will lead to an understatement of actual benefits. The change in incidence of health and welfare

effects was estimated for each air quality change scenario as defined by the 2007 baseline and post-

attainment air quality distributions. These changes in incidence were then monetized by multiplying the

estimated change in incidence of each endpoint by its associated dollar value of avoiding an occurrence

of an adverse effect. These endpoint-specific benefits were then summed across all counties to derive

an estimate of total benefit. Because there are categories for which benefits are not quantified or
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monetized given lack of scientific and economic data, the benefit estimates presented in this analysis are

incomplete.

The benefits in this analysis are estimated only for effects directly related to ozone exposure.
Reduction of ozone also results in reduced effects of ozone precursors (VOC and NO,) and of other
toxic substances produced in the photochemical processes that form ozone (formaldehyde, fine
particles). The benefits of the indirect effects, which may be substantial, have not been quantified.
Table ES-1 lists the health and welfare benefit categories that are reasonably associated with reducing
ozone in the atmosphere, specifying those for which sufficient quantitative information exists to permit

benefit calculations.

Monetized benefits for full attainment of each of the ozone alternatives have been estimated.
Implicit within this analysis is the assumption that all counties reach attainment of each of the standard
alternatives. However, the control strategy-cost analysis indicates that some counties do not reach
attainment of the alternative standards given that the control measures identified in the cost analysis do
not sufficiently reduce emissions to achieve attainment in 2007. Estimates of full attainment benefits are

presented to allow an understanding of the scope of
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TABLE ES-1: Benefit Categories

Unquantified Benefit Categories Quantified Benefit Categories

(in numbers of incidences and/or dollars)

Health Benefit Categories

(from a reduction in ozone and related pollutants)

Airway responsiveness Coughs

Increased susceptibility to respiratory infection Pain upon deep inhalation

Acute inflammation and respiratory cell damage Mortality

Premature aging of lungs/chronic respiratory damage Hospital admissions for all respiratory illnesses

Reduced cancer and adverse attacks from toxic ozone Hospital admissions for pneumonia

precursors and associated oxidant products Hospital admissions for chronic obstructive pulmonary discase
Reduced mortality/morbidity from lower fine particle levels (COPD)

Presence of any of 19 acute respiratory symptoms/ restricted
activity days

Self-reported asthma attacks

Worker productivity

Change in lung function

Lower respiratory symptoms

Welfare Benefit Categories

Ecosystem and vegetation effects in Class I areas (e.g. National Increased yields for:
Parks) Commodity crops
Damage to urban ornamentals (e.g., grass, flowers, shrubs, trees) Fruits and vegetables
Reduced yield of tree seedlings and non-commercial forests Commercial forests

Damage to ecosystems

Materials damage

Nitrogen deposition in sensitive nitrogen-saturated coastal
estuaries and ecosystems

Visibility

benefits that would be attributable to alternative standards provided that control strategies to reach
complete attainment can be identified and adopted. Benefit results for partial attainment are also

presented to assure that benefits and costs can be appropriately compared. Estimates of benefits for
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hypothetical full attainment in 2007 are also presented to allow an understanding of the scope of
benefits that would be attributable to alternative standards in the event that control strategies to reach

complete attainment are identified and implemented by that date.

Key Results and Conclusions

. Estimated total monetized benefits associated with implementation of the proposed ozone
standard incremental to the current ozone NAAQS are substantial based on the alternatives

which bracket the proposal.

> Full attainment of the lower bound ozone alternative results in estimated benefits of between
$0.1 and $1.4 billion per year. Annual benefits range between an estimated $0.2 and $2.8
billion for the upper bound alternative under full attainment. Mortality benefits represent about

90% of the upper bound benefits estimate.

> Partial attainment of the lower bound ozone alternative results in estimated annual benefits
between $0.1 to $0.6 billion. Partial attainment of the upper bound ozone alternative have an

expected benefit of between $0.1 billion and 1.5 billion per year.
. The major benefit categories that contribute to the quantified benefits include mortality, hospital
admissions, acute respiratory symptoms and welfare effects. In particular, mortality accounts

for the high end of the benefits range estimate. However, this analysis excludes a number of

other benefit categories.

Benefit-Cost Comparison
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Comparing benefits and costs provides one framework for evaluating alternative standards.
The economically efficient alternative maximizes net social benefits (i.e., social benefits minus social
costs). Both the Agency and the courts have defined the NAAQS standard setting decisions, both the
initial standard setting and each subsequent review, as health-based decisions that specifically are not
to be based on cost or other economic considerations. Instead, this draft benefit-cost comparison is
intended to generally inform the public about the potential costs and benefits that may result when the

proposed revisions to the Ozone NAAQS are implemented by the States.

Key Conclusions and Limitations

L Within the uncertainties of these analyses and their underlying assumptions, costs and benefits of
the partial attainment scenario seem to be of similar magnitude for the partial attainment of the

alternatives which bound the proposed approach.

o Firm conclusions about the actual net benefits resulting from the proposed standard should not
be drawn from this analysis because of the uncertainties and incompleteness discussed

throughout this executive summary.

L A number of these non-monetized benefit categories may be significant. If they could be
monetized and added to this analysis, the estimate of the net benefits associated with the

proposed alternative could be positive.

o The scope of this analysis did not allow consideration of flexibility in ozone management. The
Agency expects the implementation portion of this ozone NAAQS review to result in more
flexible control strategies and lower costs. This a second major reason why the cost estimates
presented may overstate actual costs and the net benefit estimates presented may understate

actual net benefits.
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Due to the existence of residual non-attainment, the partial attainment cost estimates presented
understate the actual full cost of attaining the alternative standards. Thus, the net benefits

associated with full attainment cannot be estimated with any degree of confidence.

There are benefits from ozone control that could not be monetized in the benefit analysis, which
in turn affect the benefit-cost comparison. Unmonetized benefit categories include: effects in
lung function; unquantified chronic respiratory damage and premature aging of the lungs,
sinusitis and hay fever; increased susceptibility to respiratory infection; and protection of Class I
areas, forests, ornamental plants, mature trees and seedlings, and ecosystems. Health effects
from exposure to toxic air pollutants and reduced mortality and morbidity from fine particles are
also not included. The effect of our inability to monetize these benefit categories leads to an

underestimation of the monetized benefits presented in this RIA.

Health benefits calculated in this analysis were estimated only within each identified
nonattainment area. However, the reduction of ozone precursor emissions in nonattainment
areas is expected to reduce ambient ozone concentrations outside of the nonattainment areas
due to the transport of air pollution. The effect of not estimating health benefits outside of the
identified nonattainment areas leads to an underestimation of the monetized benefits presented
in this analysis, to the extent that controls in nonattainment areas or regional or national controls

improve air quality in attainment areas.

The uncertainty associated with the benefit estimates may be significantly greater than the
uncertainty associated with the costs estimates. In particular, the benefit estimates vary greatly
depending on the mortality risk reduction measure. This issue leads to caution in interpreting

this ozone benefit-cost comparison.
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There are uncertainties in the adjustment of the benefit calculations to account for residual

nonattainment (labeled as partial attainment).

Comparisons across alternative standards should be made with caution because control
strategies identified do not result in full attainment of the alternatives. As the stringency of the
standard increases, areas showing residual nonattainment will have a more difficult time to meet

a more stringent standard and the cost of this increasing difficulty is not included in these

estimates.

- This analysis only considers the control measure costs. The administrative costs to the States of
activities such as changing their State Implementation Plans are not included in this analysis.
These costs will be included in the analysis. These costs will be included in the analysis for the

implementation phase of these standards.

Under the current implementation strategy, marginal nonattainment areas generally undertake
non-control pollution management efforts (e.g., develop an emissions inventory and keep it
updated). This analysis assumes that these efforts indirectly produce air quality improvements.
To the extent that there are control costs associated with marginal nonattainment areas, this

analysis may underestimate the costs which these areas will actually incur.

Due to uncertainties associated with the air quality model (which results in an overestimation of
the emission reduction targets), an assumption was made that if an area could achieve at least
75% of its emission reduction target, it was assumed to potentially be able to attain the

alternative standard. (See the cost chapter for a more complete discussion of this assumption.)

The costs presented in this analysis represent the control costs of a partial attainment scenario,

given the existence of residual nonattainment. Due to significant uncertainties, this analysis does
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not estimate full-attainment costs. However, the cost chapter provides information on average

cost per ton values in conjunction with emission reduction information for the reader’s

consideration.

The cost and benefit estimates presented in the results do not account for market reactions to
the new alternatives. The cost and benefit estimates represent the direct costs and benefits but
not the true social costs (calculated after market adjustments to price and output changes, etc.)
associated with implementation of the alternatives examined. Social costs are typically
somewhat smaller than direct costs, while social benefits may be greater or less than direct
benefits depending on the specific market adjustments and substitutions that occur. Because
the effect of market reactions was not assessed, indirect costs and benefits to consumers and
producers could not be quantified. It is anticipated that some of the costs associated with

control measures will be borne indirectly by consumers instead of producers.
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Table ES-2
Comparison of Benefits and Costs
Regional Control Strategy Baseline'
(Billions of 1990%)
(Estimates are incremental from the current standard)

Annual Monetized
Benefits Annual
Costs of Annual Net
Partial Partial Benefits of Deficit Tons | Popula-
Alternative | Full Attain- Attain- Attain- Partial Number in RNA tionin
Ozone ment ment ment Attainment of RNA Areas RNA
NAAQS (a) (b) (c) (b-c) Areas® | (thousands) | Areas
370-562
Current 39
Standard® $0.2-%2.7 | $0.1-%0.8 $1.2 $(1.1) - $(0.4) 4 VOC million
0 NOx
Incremental from the Current Standard:
102-155
;?:ufp:‘Ai $0.1-$1.4 | $0-$0.6 $0.6 $(0.4)-$0 | 8areas VOC mi1||?on
’ 17-25 NOX
422-642
if:u':pmf( $0.2-$2.8 | $0.1-$1.5 $2.5 | $(2.4)-$(1.0) | 20 areas VOC miSHizon
! 73-111 NOX
1 Includes NOx cap and 49-state LEV.
2 Numbers in () denote negative values.
3 See the Cost Chapter for a more detailed treatment of residual nonattainment.
4 The current standard is assumed to be approximately equal to an 8-hour, .09 ppm, 2AX alternative.
Table ES-3
Comparison of Benefits and Costs
Local Control Strategy' Baseline
(Billions of 1990%)
(Estimates are incremental from the current standard)
Annual Monetized
Benefits Annual
Costs of | Annual Net
Partial Partial Benefits of Popula-
Alternative | Full Attain- Attain- Attain- Partial Number Deficit Tons tionin
Ozone ment ment ment Attainment of RNA | in RNA Areas RNA
NAAQS (a) (b) (c) (b-c) Areas? {thousands) Areas
Current $(2.2) - 506-770 VOC 57
Standard $0121153:51 | 150.1 - 3.1 $213 $(1.2) 8 8-13 NOx million
Incremental from the Current Standard:
.08 ppm, 8 i ) $(2.4) - 188-285 VOC 28
hour, 4 Ax | $0-1-$20 | $0-$11 $22 $(1.1) 12areas | a554NOx | million

ES-23




w N

.08 ppm, 8 $(6.2) -
hour, 1 AX $0.2-$3.8 | $0.1-%21 $6.3 $(4.2) 37 areas

515-783 VOC
117-178 NOx

53
million

This scenario represents a very inefficient approach for meeting the standard. The reader should refer to

the regional control scenario for a better estimate of likely costs.
Numbers in () denote negative values.

See the Cost Chapter for a more detailed treatment of residual nonattainment.

The current standard is assumed to be approximately equal to an 8-hour, .09 ppm,

ES-24
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L. INTRODUCTION, ANALYTICAL SCOPE AND LIMITATIONS

I(A) INTRODUCTION

The Clean Air Act directs the Environmental Protection Agency (EPA) to identify and set
national standards for pollutants which cause adverse effects to public health and the environment.
EPA is also required to review the health and welfare-based standards at least once every five years to
determine whether, based on new research, revisions to the standards are necessary to continue to
protect public health and the environment. Recent scientific evidence indicates that ground-level ozone
not only affects people with impaired respiratory systems (such as asthmatics), but healthy adults and
children as well. The new studies taken into account during this latest review show health effects at
levels below that of the current standard (0.12 ppm, 1-hour form). In particular, active children and
outdoor workers exposed for 6-8 hours of ozone levels as low as 0.08 ppm may experience several
acute effects such as decreased lung function, acute lung inflammation, and premature aging of the lung.
Recent studies also provide evidence of an association between elevated ozone levels and increases in
hospital admissions; and animal studies indicate repeated exposure to high levels of ozone for several
months can produce permanent structural damage in the lungs. As a result of the most recent review
process, EPA proposing to revise the primary (health-based) and secondary (welfare-based) National
Ambient Air Quality Standards (NAAQS) for ozone. Pursuant to Executive Order 12866, this draft
Regulatory Impact Analysis (RIA) assesses the costs, economic impacts, and benefits associated with
the implementation of these and alternative NAAQS for ozone.

In setting the primary air quality standards, EPA’s first responsibility under the law is to select
standards that protect public health. In the words of the Clean Air Act, for each criteria pollutant EPA
is required to set a standard that protects public health with “an adequate margin of safety.” As
interpreted by the Agency and the courts, this decision is a health-based decision that specifically is
not to be based on cost or other economic considerations. This reliance on science and prohibition
against the consideration of cost does not mean that cost or other economic considerations aren’t
important or can be ignored. In fact, the Agency believes that consideration of cost is an essential
decision making tool. However, under the health-based approach required by the Clean Air Act, the
appropriate place for cost and efficiency considerations is during the development of implementation
strategies, strategies that will allow communities, to meet the health-based standards. Through the
development of national emissions standards for cars, trucks, fuels, large industrial sources and power
plants, for example, and through the development of appropriately tailored state and local
implementation plans, the implementation process is where decisions are made -- both nationally and
within each community -- affecting how much progress can be made, and what time lines, strategies and
polices make the most sense.

In other words, this draft RIA and associated analyses are intended to generally inform the
public about the potential costs and benefits that may result when the proposed revisions to the ozone
NAAQS are implemented by the States, but are not relevant to establishing the standards themselves.
Ozone has an adverse effect on plants, animals, and human health. Ozone is created when its two
primary components, volatile organic compounds (VOCs) and oxides of nitrogen (NOx), combine in
the presence of sunlight under specific meteorological conditions. Because ozone cannot be formed
without VOC and NOx, these two classes of compounds are often referred to as precursors, which



are, for the most part, emitted directly into the atmosphere from a combination of natural and
anthropogenic sources. Attempts to decrease ozone pollution in the United States has been confounded
by a number of factors, including the inherent non-linearity of the photochemical smog mechanism, the
contribution of natural precursor emissions, long range transport of ozone and its precursors (primarily
NOx), meteorological variability, the general lack of essential data (primarily inventory related), and the
limitations of current modeling tools.

I(A)(1) TITLE AND DESCRIPTION

This report is titled: The Ozone NAAQS Regulatory Impact Analysis for 40 CFR Part 50
National Ambient Air Quality Standard for Precursors of Ozone, prepared in fulfillment of the
requirements of the Unfunded Mandates Reform Act (UMRA), and Executive Orders (EO) 12291 and
12866. This report was completed according to the guidelines established in the EPA Guidelines for
Implementing the Regulatory Flexibility Act, revised April 1992 by the Office of Policy, Planning, and
Evaluation, Office of Regulatory Management and Evaluation.

The Unfunded Mandated Reform Act of 1995 (P.L. 104-4) )E.O. 12875, Enhancing
Intergovernmental Partnerships, 12/24/94), in Title II, section 201, directs agencies “unless otherwise
prohibited by law [to] assess the effects of Federal regulatory actions on State, local, and tribal
governments, and the private sector . . .” Section 202 of Title II directs agencies to provide a qualitative
and quantitative assessment of the anticipated costs and benefits of a Federal mandate resulting in
annual expenditures of $100 million or more, including the costs and benefits to State, local, and tribal
governments, or the private sector. Since the NAAQS themselves do not establish any requirements
applicable to State, local, and tribal governments, or the private sector, the Unfunded Mandates
Reform Act does not apply. However, the Agency has conducted general analyses of the potential
impacts of control measures the States might adopt to attain the proposed NAAQS, and has included
those analyses in this RIA. Executive Order 12875 “Enhancing the Intergovernmental Partnership”
(10/26/93) was also taken into account in the development of this RIA.

The Small Business Regulatory Enforcement Fairness Act of 1996 (SBREFA) was developed
to assure that Agencies consider the impacts of their rulemakings on small entities. Since the NAAQS
themselves do not establish any requirements applicable to small entities, SBREFA does not apply to
this rulemaking. However, the Agency has conducted general analyses of control measures the States
might adopt to attain the proposed NAAQS, and has included those analyses in this RIA.

1(A)(2) SCHEDULES FOR OMB REVIEW

The Agency anticipates this report will be presented as part of a compete package to OMB in
early November 1996. OMB review will proceed through the month of November. Following OMB
review, the Agency anticipates publication of the new ozone NAAQS under 40 CFR part 50 in late
November of 1996, with a targeted promulgation time of late June 1997.
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I(B) ANALYTICAL SCOPE

The current development of a new NAAQS for ozone has two separate and distinct
components: the development of the standard itself, which is codified under 40 CFR part 50, and the
development of cost effective implementation strategies to manage that new standard, codified under 40
CFR part 51. Under ideal circumstances, the schedule of NAAQS development would permit a single
RIA and ICR to determine the overall impact of the combined 40 CFR parts 50 and 51 rulemakings.
However, resource and scheduling constraints including the additional time for Federal Advisory
Committee Act (FACA) requirements preclude a unified approach to the NAAQS analysis.
Consequently, the regulatory analysis associated with the development and implementation of a new
ozone standard has been broken into two separate components. This RIA analyzes the development of
a new standard under 40 CFR part 50. By June 1997, a second RIA and ICR will follow this RIA and
will analyze the implementation of that new standard under 40 CFR part 51, scheduled to be proposed
in June 1997. Therefore, for the same post-control ozone concentrations, the results in the present
analysis are likely to overstate the actual costs and understate the actual benefits which derive from the
implementation process. While the analysis of implementation strategies will probably show lower costs
and lower levels of residual nonattainment, the level of uncertainty associated with these results is much
higher.

This RIA establishes a baseline air quality in 2007 which incorporates (1) the full
implementation of the Clean Air Act Amendments of 1990 (CAAA), (2) the effects on air quality that
derive from economic and population growth, and (3) the beneficial effects on air quality that the
Agency expects will result from a series of current efforts to provide regional level strategies to manage
the long range transport of NOx. In particular, the thirty-seven Easternmost States have banded
together to form the Ozone Transport Assessment Group (OTAG) ', which is investigating alternative
regional strategies similar to the Ozone Transport Region (OTR)? Memorandum of Understanding
(MOU), which requires a 0.15#/MBtu NOx cap on utility and fossil fuel boilers and a California styled
Light Emission Vehicle (LEV) program in all of its member States. Such programs would, upon
implementation, reduce the affect of long range ozone precursor transport. Following the application of
regional strategies in the East, this analysis approximated 2007 air quality to identify areas where ozone

l The Ozone Transport Assessment Group consists of: Alabama, Arkansas, Connecticut, Delaware, the
District of Columbia, Florida, Georgia, Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Maine,
Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Nebraska, New Hampshire, New
Jersey, New York, North Carolina, North Dakota, Ohio, Oklahoma, Pennsylvania, Rhode Island, South
Carolina, South Dakota, Tennessee, Texas, Vermont, Virginia, West Virginia, and Wisconsin. Figure VI-8 in
Chapter VI of this RIA displays the OTAG region. See Figure VI-1 for a map of the OTR and OTAG States.

2 The Ozone Transport Region (OTR) contains part or all of eleven States, plus the District of Columbia. The

eleven States are: Maine, Vermont, Connecticut, New Hampshire, Massachusetts, Rhode Island, New York,
New Jersey, Maryland, Pennsylvania, and the northwestern counties of Virginia,
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concentrations above the standard may remain. The RIA’s analytical team applied additional measures
to those areas, following current implementation practices (Section 110 (a) subpart (2) of the Act).

While the above scenario provides information based on the best approximation of the
expected air quality in 2007, the regional efforts that have been included have not been fully developed.
Although regional strategies represent the current thinking of 0zone managers across the country, there
is a chance that these strategies will not be implemented. If that were to happen, this RIA’s air quality
estimates for the analytical year would understate the level of ozone. Therefore, for completeness, the
analysis includes a discussion of the costs and benefits associated each alternative without the
imposition of a regional strategy. For convenience in discussion, the baseline for this analysis will be
called the “Regional Control Scenario” (RCS), and the sensitivity analysis performed without the
regional strategies will be called the “Local Control Scenario” (LCS).

The current primary NAAQS is expressed in a one expected exceedance form, applied on a
site-by-site basis. Since promulgation of the current NAAQS in 1979, a number of concerns have been
raised about the one expected exceedance form, including its stability vis a vis attainment status; data
handling conventions, including procedures for adjusting for missing data; and the evaluation of air
quality on a site-by-site basis rather than some form of averaging across monitoring sites. Section V.1.
of the Staff Paper discusses these issues in detail. While the adequacy of public health protection
remains the foremost consideration in evaluating alternative forms of the primary standard, CASAC
recommended investigation of alternative forms of the primary standard which may provide added
stability in determining attainment status. Consequently, the Administrator has focused consideration on
(1) revising the primary NAAQS to allow for multiple (up to five) expected exceedances per year,
averaged over three years; and (2) adopting a concentration based statistic, such as the three year
average of the nth-highest daily maximum eight hour average.

After carefully considering the information presented in the Criteria Document and the Staff
Paper, the advice and recommendations of CASAC, and for the reasons discussed in the ANPR, the
Administrator proposes replacing the existing one hour primary standard with an eight hour, 0.08 ppm
primary standard. The proposed 0.08 ppm eight hour standard would be met at an ambient air quality
monitoring site when the three year average of the annual third highest daily maximum eight hour
average ozone concentration is less than 0.08 ppm, subject to data handling conventions specified in the
proposed revisions to Appendix H of 40 CFR part 50.

This RIA examines five standards incremental to the costs, benefits, and economic impacts
associated with applying all necessary and available controls to achieve the current (1H1EX-120)3
standard in 2007. These alternative standards include: an eight hour five exceedance 0.08 ppm

3 The shorthand terms in parentheses are consistent with those used in the Staff Paper (c.f.,, Figure V-7, p.
92). The first term in the shorthand, XH, refers to the number of hours used for averaging ozone
concentrations. The next term, YAX or YEX, indicates two things: the “Y” term indicates the number of
occurrences greater than the proposed level which can take place before triggering nonattainment; the “A”
indicates the standard employs a concentration based averaging of the highest daily maximum ozone
concentrations, and the “E” indicates the standard employs an expected exceedance form, similar to that
which is being used by the current standard. The last term indicates the level of the standard in part per

billion.
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(8H5EX-80) form; an eight hour concentration based fifth highest daily maximum 0.08 ppm (8H4AX-
80) form; an eight hour concentration based second highest average daily maximum 0.08 ppm
(8H1AX-80) form; an eight hour 0.09 ppm form set at no more than the third highest average daily
maximum ozone concentration; and an eight hour 0.07 ppm form set at no more than the fifth highest
average daily maximum ozone concentration. While numerous other alternatives were examined by the
Agency and CASAC, the Agency believes the set of standards chosen for analysis provides sufficient
range for RIA purposes. The three eight hour 0.08 ppm alternatives analyzed by this RIA allow for
comparisons between alternative forms of the standard at the same level and between different
exceedance levels within the same form of the standard. While a complete examination of the 0.09 ppm
and the 0.07 ppm alternatives may have provided some additional insight, resource constraints
precluded the analysis of additional alternative standards. However, the staff analyzed existing
monitored data against each of the five alternative standards and has concluded that, for analytical
purposes: (1) the 0.09 ppm alternative is similar to the current IH1EX-120 standard, and (2) the 0.07
ppm alternative provides a level of protection similar to the 8H1AX-80 form. This RIA does not
directly analyze the proposed ozone primary standard. Instead, it provides upper and lower bounds to
the expected costs, benefits, and economic impacts associated with the proposed standard, given the
implementation of current command-and-control strategies. This RIA also discusses one alternative
form of the ozone secondary standard.

The remainder of this chapter discusses the analytical limitations which surround this RIA.
Chapter II discusses the background of the ozone NAAQS and the need for regulatory action. Chapter
III discusses the alternatives examined in this RIA as well as a discussion of regulatory alternatives not
taken. This RIA’s methodology can be found in chapters IV and V, and Chapter VI discusses the
projected costs and scope of each alternative NAAQS. Chapters VII and VIII provide an overview of
potential economic impacts which could be derived by each alternative standard, given the
implementation of current command-and-control strategies. Chapter IX describes the health and
welfare benefits of each alternative standard under the framework of this analysis’ limitations. The
chapter presents benefits for full attainment, as well as for a level of attainment which approximates the
level of control available within this analysis. Chapter X brings the benefits and costs discussions
together for comparison.

[(C) LIMITATIONS OF SEGREGATED ANALYSES FOR THE OZONE AND
PARTICULATE MATTER NAAQS

Concurrent with the review of the ozone NAAQS, the Agency is also reviewing the NAAQS
for PM. There are many similarities between these two pollutants. Ideally, the RIA would have
conducted its economic analysis taking this jointness into account. However, since each NAAQS
review is a separate regulatory decision, the health effects and scientific information for each pollutant
need to be judged separately and on their own merits. Furthermore, the Agency is in the process of
developing the scientific tools and models needed to assess the interactions of these pollutants.



Concurrent with the review of these two NAAQS, EPA has requested the assistance of
stakeholder groups to help design a new implementation approach to controlling PM and ozone. This
stakeholder group has been charged to evaluate new approaches to controlling these pollutants,
focusing on the interaction of these pollutants in the atmosphere. As part of this process, EPA will strive
to perform an integrated analysis for the proposal of the implementation package in June 1997. A more
fully integrated analysis will be available in subsequent stages of the implementation process. The
reasons for doing an integrated analysis follow.

While not all attributes of 0zone and PM are linked, important commonalities exist between
ozone and PM which provide the technical and scientific rationale for integrated analysis. Similarities in
pollutant sources, formation, and control exist between ozone and PM, in particular with respect to the
fine fraction of particles addressed by the current PM NAAQS. These similarities include:

(D atmospheric residence times of several days, leading to regional-scale transport of the
pollutants,

2 similar gaseous precursors, including NOx and VOC, which contribute to the formation of both
ozone and PM in the atmosphere,

3) similar combustion-related source categories, such as utilities, industrial boilers, and mobile
sources, which emit particles directly as well as gaseous precursors of particles  (e.g.,
SO,, NO,, VOC) and ozone (e.g., NO,, VOC), and

(4)  similar atmospheric chemistry driven by the same chemical reactions and intermediate chemical
species which often favor both high ozone and fine particle levels.

These similarities provide opportunities for optimizing technical analysis tools (i.e., monitoring
networks, emission inventories, air quality models) and integrated emission reduction strategies to yield
important co-benefits across various air quality management programs. Integration could result in a net
reduction of the regulatory burden on some source category sectors that would otherwise be impacted
separately by ozone, PM, and visibility protection control strategies. However, it is not possible at this
time to perform a fully integrated benefit-cost analysis. Among the difficulties in performing such an
integrated analysis are: the significant differences in methodologies used for the two pollutants (e.g., air
quality models); data are not currently available to assess the atmospheric interactions of these
pollutants; and the control cost estimates presented in each RIA were developed from different bases
and, therefore, cannot be directly compared, attributed to one pollutant or the other, or aggregated.
Moreover, efforts to develop integrated implementation strategies have not been completed.

Separate analyses of the ozone and PM RIAs may cause misinterpretation of the total benefits,
costs, and economic impact estimates from each RIA. For example, control of ozone precursors (VOC
and NO,) could result in reduced PM concentrations via reductions in organic and nitrate aerosols.
Thus, the total benefits associated with ozone precursor controls may include an indirect component
associated with the benefits of reducing adverse effects caused by PM and the cost savings associated
with not having to impose as stringent PM controls as would otherwise be necessary to meet the PM
NAAQS. To the extent that such indirect benefits exist, the benefit estimates presented in the separate
ozone RIA may understate the actual total benefits accruing from ozone precursor controls.
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Additionally, the PM Rla may overstate benefits and costs if PM reductions are achieved through
controls intended to reduce ozone. Similarly, ozone and PM nonattainment areas and air quality
management practices overlap, making it difficult to attribute costs when controls reduce both ozone
and PM concentrations. Ozone and PM co-control may result in duplication of control cost estimates
used in the separate RIAs, resulting in over- or underestimation of costs depending on the types and
numbers of control measures selected. Table I-1 lists some common control measures and source
categories.

One of the other major limitations which affects the results of this RIA is the assumption of the
current implementation approach to measure the cost of attaining the new standards. The strategies
used are limited in part because of our inability to predict the breadth and depth of the creative
approaches to implementing these new NAAQS, and in part by technical limitations in modeling
capabilities. This limitation, in effect, forces costs to be developed based on compliance strategies that
reflect the suboptimal approaches to implementation, and therefore those that likely reflect higher
potential costs for attaining the new standard. This required approach renders the result specifically
useful as an incentive to pursue lower cost options, but not as a helpful indicator of likely costs.

It is important to recognize here that if new ozone or particulate standards are finalized under
the Clean Air Act, the Act allows for substantial new flexibility in the development of implementation
strategies, both for control strategies as well as schedules. To the extent that it is warranted, the Act
allows for an extension of attainment deadlines as well. This new flexibility may also mean the
development of different patterns of designations, and moving away from the traditional attainment-
nonattainment delineations.

Even under the current standards, the Agency has begun to put an emphasis on strategies that
can use the marketplace to reduce costs, utilize national strategies where they make sense, and that can
look to regional and other cooperative approaches -- so that we maximize

TABLE I-1

PM-OZONE INTEGRATED CONTROL MEASURES
Control Measure Examples of Applicable Source Category(ies)
Reformulated gasoline Highway and non-road vehicles-gasoline
Reformulated diesel fuel Highway and non-road vehicles-diesel
Enhanced inspection/maintenance Highway vehicles-gasoline
Air/fuel adjustment + ignition timing retardation Internal combustion engines (natural gas)
Low emission vehicles Highway vehicles-gasoline
Vapor balance (Stage |) Service stations (fuel truck unloading)

Utility, industrial, & commercial-institutional boilers; gas turbines;
nitric acid mfg.; internal combustion engines; process heaters;
cogeneration; municipal & medical waste incinerators; iron & steel
mills

Selective/non-selective catalytic reduction

Utility, industrial, & commercial-institutional boilers; process
Low-NO, burners heaters; co-generation; residential natural gas; iron & steel mills;
cement mfg.
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VOC add-ons (incineration, adsorption, condensation, Aircraft/marine/paper/misc. surface coating; web offset
etc.) lithography; synthetic fiber mfg.; gasoline bulk terminals

Coating reformulation Wood product/furniture

California Air Resources Board (CARB) best available
retrofit control technology (BARCT) limits/Federal Automobile refinishing
implementation plan (FIP) rule

Product reformulation Aerosols

VOC fugitive controls Petroleum refineries; synthetic organic chemical mfg.

efficiencies and minimize costs throughout the pollution control system. EPA and a large number of
states are already working in this direction through the Ozone Transport Assessment Group, through
the Ozone Transport Commission in the Northeast and through our own efforts to encourage market
approaches for ozone precursors. We also are working with Western States through the Grand

Canyon Visibility Transport Commission, which is addressing the visibility impacts of both ozone and
particles.

Specific to new standards, EPA also has established a formal advisory committee under the
Federal Advisory Committee Act. The specific purpose of the broad-based stakeholder group is to
advise EPA on ways to develop innovative, flexible, practical and cost-effective implementation
strategies, and to advise us directly on transitional strategies as well.

This group has specifically been tasked with consideration of strategies that would allow the
future integration of ozone, PM, and regional haze control programs. This approach is intended to
develop control strategies that recognize the significant overlap and similarities that exist among these
pollutants as mentioned above.

These similarities clearly provide management opportunities for optimizing and coordinating
monitoring networks, emission inventories and air quality models, creating opportunities for coordinating
and minimizing the regulatory burden for sources that would otherwise be required to comply with
separate controls for each of these pollutants.

Significant shortcomings also exist as to the data available for these analyses. Existing emissions
inventories and modeling to date, either on a national scale, or on an aggregated basis, simply do not
provide a sufficient analytical basis from which to draw accurate results. Projections concerning which
areas will be classified as nonattainment can only be developed through extrapolation from existing
ozone data -- an imprecise exercise at best -- and through the use of very uncertain modeling exercises.
For example, at the time this analysis was begun, the best available inventory of VOC and NOx
emissions was based on the Aerometric Information Retrieval System (AIRS) Interim 1990 inventory,
which requires reporting of only sources greater than one hundred tons per year of VOC or NOx.

Many sources, while contributing to the overall ozone problem, do not report to AIRS and, therefore,
were not part of this analysis’ inventory. Shortcomings exist for modeling as well. The Regional Oxidant
Model (ROM) was the best ozone modeling tool available for this RIA. However, the ROM model
applies to a rectangular grid which includes all or part of the thirty seven states in the East. Predicting
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ozone concentrations in the West based upon modeled results in the East reduces the reliability of this
RIA’s results. The combination of these uncertainties must inevitably provide uncertain results.

And finally, the nature of these kind of analyses is that of a snapshot in time. The cost of
implementing these standard revisions in the first few years will mainly be related to planning, strategy
development and creating state implementation plans. Therefore, we selected a year more reflective of
the implementation of a new standard. The year 2007 was chosen because most of the mandatory
CAAA requirements will have fully taken effect and most areas currently in violation are expected to
achieve attainment with the current NAAQS standard by this year. Analysis results are presented for
this single future year because results are based on air quality modeling performed for a single
"representative" year. Multi-year air quality modeling was not feasible because of resource constraints.
Moreover, the snapshot approach simplifies the presentation and interpretation of results. The
limitations imposed by this snapshot approach are particularly troublesome in this case, primarily
because of two reasons.

First of all, in terms of developing strategies or technologies, a decade can see many changes.
For example, relative to air pollution control policy, since 1987 we have seen large scale revisions of
the Clean Air Act - including complete rewrites of nonattainment, acid rain and air toxics policies - the
Intermodal Surface Transportation and Efficiency Act, and the Energy Policy Act. Recently, we have
also seen the introduction of utility deregualtion at the state and national level. All of these actions, both
together and individually, are having important and, in some cases dramatic, effects on air quality.

In terms of technology, in the last decade we have seen the introduction of three generations of
cleaner gasoline (i.e. low RVP, oxygenated and reformulated fuels), cleaner diesel fuels, the
introduction of cleaner vehicles (such as electric vehicles), dramatic improvements in scrubber
technology for sulfur dioxide controls, the development of replacements for phased out CFC’s, far
more cost-effective ways to control auto tail-pipe emissions and the development of on-board
diagnostic equipment to assure those cleaner standards continue to be met over time.

Relative to attainment of national ambient air quality standards, since 1990 alone we have seen
more than half of the areas in violation of the standards for ozone and carbon monoxide begin to meet
the standards, many actually ahead of schedule. Moreover, the costs associated with many of these
efforts are less than was estimated, even as late as 1990.

Therefore, in the case of air pollution control, ten years is a very long time over which to carry
assumptions. Furthermore, a 2007 snapshot does not allow sufficient time for all areas to reach
attainment, even under the current standard. Given the likelihood that new standards will result in
additional time for some areas, it is clear that some areas will not be required to be in attainment by
2007. This analysis recognizes this by not arbitrarily forcing all areas to reach attainment in 2007 by the
use of extreme control measures recognizing that such extreme measures are unlikely ever to be put in
place. The reader should keep all of the above limitations in mind when reviewing and interpreting the
results presented below.

(D) ANALYTICAL LIMITATIONS
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Presented below are a number of key analytical limitations. They are not presented in any
particular order, nor is any relative ranking of importance or impact to be implied.

Flexibility: Except for the provision for regional NOx controls in the Eastern United States,
this RIA does not take into account any potential changes to the implementation process which might
provide market based or other flexible programs to States, nonattainment areas, or sources. These are
considerations which have been left for the 40 CFR part 51 analysis. Consequently, this analysis
concentrates on alternative forms and levels of the primary and secondary ozone standard under the
current implementation paradigm set out in subpart (2). Therefore, the results found in this RIA will be
(a) incomplete, due to the problem of residual nonattainment, and (b) more burdensome than the final
results, once the 40 CFR part 51 implementation process has been completed. Because the reported
costs of this RIA do not capture all the costs of full attainment, the first restriction causes this analysis to
understate the true costs of attaining any given standard. The second forces the analysis to artificially
overestimate the true regulatory impact of the proposed ozone standard. This is due to the restrictive
nature of the subpart (2) requirements which form the basis of implementation for the proposed
alternative NAAQS.

In the 40 CFR part 51 RIA, several subpart (2) implementation requirements specific to the
current standard will be dropped, allowing for economic creativity and flexibility in how the Agency
approaches management of the new standard. EPA expects these changes will reduce the cost of
available reductions, increase the amount of ozone removed, and decrease the size and number of
residual nonattainment areas. However, until the completion of the implementation stage of the ozone
NAAQS, the results of this RIA should be considered only an intermediate step in the overall NAAQS
development process.

Modeling Limitations: With respect to the part 50 ozone NAAQS analysis, several
significant shortcomings in the data must be identified. First, the ozone management process within the
EPA is made up of a series of independent but interrelated components. Each of these components
follows its own procedures for the gathering, verification, and dissemination of data (emissions
inventories, source inventories, monitoring data, etc.) often times resulting in data incompatibility. The
following is a list of the major considerations the RIA team identified for this analysis. For many of these
issues, we anticipate performing sensitivity analyses to determine the relevant ranges of uncertainty
embodied by each. However, these sensitivity analyses will be deferred until the second half of this
NAAQS analysis when the part 51 implementation effects can be more accurately defined.

The Interim 1990 Inventory and the 2007 Base Case Inventory: (1) Bureau of Economic
Analysis (BEA) Growth Factors: Emissions for stationary (point and area) non-solvent non-utility
sources for 1990 and 2007 were projected from the 1985 National Acidic Precipitation Assessment
Project (NAPAP) Inventory using BEA growth factors. Consequently, emissions for some sources
could be either over or underestimated depending on how accurate the BEA growth factors reflect
changes in source emissions over time. In addition, BEA factors may not accurately reflect growth in
nonattainment areas. BEA factors may be a good surrogate for state-level emissions but not for
estimating growth on an individual point source level.
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(2) Emission Factors: For many of the stationary source categories in the inventory, emission
factors have been updated since 1990. These changes may significantly change emission estimates for
some source categories. In general, the NAPAP area source inventory utilized a top-down approach
by multiplying an activity indicator by an emission factor and then allocating emissions from the national
to the county level. The direction and magnitude of this cannot be determined within the scope of this
RIA

(3) Area Source Inventory Limitations: The area source inventory accounts for emissions not
included in the point source inventory. However, area sources are harder to identify than point sources
and their estimation emissions contains a high degree of uncertainty. Most emission estimates for this
RIA were derived from demographic data. For example, this RIA estimates some area source
emissions at the national level, utilizing a mass balance approach. This national value was then allocated
to the county level using County Business Patterns data. Because area sources are generally small, the
overall impact of this caveat will also be small.

(4) Scope of Applicability: Preparation of the 2007 base case scenario for the cost and
economic impact analyses incorporated the effects of control measures that would be implemented by
2007. The projected coverage for some measures have diverged from their predicted values since the
base case scenario was finalized. For example, the Base Case Inventory was created when it was
generally believed that Pennsylvania would apply some sort of Statewide reformulated gasoline
program. Since that time, the only area that has adopted that measure is Philadelphia. These
divergences operate to both increase and decrease VOC and NOx inventories, depending on the
control measure in question. The magnitude and direction of these divergences are beyond the scope of
this RIA. '

(5) Rule Effectiveness: The Agency assumed an eighty percent rule effectiveness (RE) rate for
most stationary VOC sources equipped with an emissions control system. For some areas, such as
Baton Rouge, RE improvements accounted for as much as sixty percent of the available VOC emission
reductions. However, for some source categories, current work on the Compliance Assurance
Monitoring Rule indicates the RE level may actually be ninety percent or higher and that it varies
significantly across control measures. Therefore, estimated reductions from rule effectiveness
improvements may be overstated. Adjusting these RE estimates to accommodate current information
would (1) reduce the baseline ozone concentration for a given area, (2) reduce the need for and the
availability of control measures for ozone management, (3) decrease marginal costs and benefits in
identified nonattainment areas*, and (4) change the number of residual nonattainment areas. The
NAAQS analytical team plans to adjust the rule effectiveness control measure as a part of its inventory
adjustment for the part 51 analysis.

B However, given the level of uncertainty within this analysis, available air quality models may not be
sensitive enough to change in response to changes in VOC inventories due to placing RE reductions in the
baseline or the inventory of available controls. Therefore, the removal of RE VOC reductions from the
inventory could require the application of other controls to take their place. These new controls, by design,
would cost more than the RE reductions.

I-11



Meteorology: Meteorology affects the predicted air quality in a given area because the
concentration of ozone in the troposphere depends on emissions and meteorology. While the Regional
Oxidant Model (ROM) factors into account both meteorology and emissions when it develops
expected air quality values, it uses the same (1987) meteorology for each scenario, which causes a
significant degree of correlation between any two ROM modeled years, even if emission levels differ
significantly. While this is not necessarily wrong, this treatment of meteorology should be taken into
consideration when interpreting ROM data.

The Regional Oxidant Model: ROM does not model the entire contiguous United States. It is
limited to a roughly rectangular grid formed by 47° and 26° North Latitudes, and 67° and 99° West
Longitudes. While this area encompasses more than three quarters of the area having monitored ozone
exceedances, it cannot be used to predict ozone in the Western United States, nor is there an
analogous emissions based model available which can be used to predict ozone concentrations in the
entire non-ROM domain. Lees important from a cost perspective, crop loss benefits calculations
require the application of a geographically based national ozone model. Finally, ROM does not model
an entire year. Instead, ROM estimates ozone concentrations in just the three month period during the
summer when ozone concentrations are the highest. While this is a lesser problem for the cost and
economic impact components of this RIA, the effect of this limitation may be to underestimate benefits
throughout the remainder of the year.

Because the ozone NAAQS is a national rule, its national impacts had to be estimated over an
entire year. This meant that either multiple models to predict the ozone concentrations had to be used,
one for the ROM domain and others for the non-ROM domain and the remainder of the year not
predicted by ROM; or a model which would serve as a reasonable predictor of ozone concentrations
for the entire continental United States had to be found.

The Centroid Model: The analysts chose to apply one model across the entire country.
However, the Centroid Model that was chosen has its own limitations, primarily based on the manner in
which it creates its predicted values. The Centroid Model does not use emission factors. Instead, it is
an interpolation model which establishes an ozone concentration value for a specific location (in this
case, the geographic centroid of each county) based upon the observed concentrations found at the
three nearest and surrounding monitors. To establish a link between observed 1990 monitored data)
and expected ozone concentrations in the year 2007, the Centroid model used ROM predicted
baseline emissions to develop monitor estimates for the year 2007. A full description of the Centroid
Model methodology can be found in Chapter IV and the docket. Since the Centroid Method does not
use emissions, it could not be used to directly verify the effectiveness of the targeted VOC and NOx
reductions for a given area. The technical team plans to perform additional sensitivity runs for the
current and proposed standards.

Residual Nonattainment: Under each of the standards examined, some areas may not
reach attainment within the time frame of this analysis. Each analysis embodies a specific level of
residual nonattainment. This level varies between standards such that the end points differ for each
alterative standard. Therefore the measurable costs of each alternative do not necessarily reflect the true
differences in costs between standards. The Staff Paper makes the assumption that the number of
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nonattainment counties can be an indicator of the relative equivalence of alternative primary standards
from a risk perspective (c.f., p. A-21, Table A-4). To the extent that this assumption is true, the most
reliable metric in this RIA for evaluating the relative nature of each alternative is the number of counties
affected.

Analytical Endpoints: Residual nonattainment limits comparisons between control costs and
monetized benefits. Given the NAAQS is a national standard, the appropriate measure of benefits
should be full attainment nationwide. While this RIA presents full attainment benefits as a measure of the
proposed NAAQS, there is no scientifically supportable method for determining the costs of full
attainment. Therefore, this analysis understates costs by allowing for residual nonattainment while
overstating monetized benefits when measured at full attainment. To accommodate this shortfall, this
RIA also presents the benefits associated with the change in ozone associated with partial attainment in
residual nonattainment areas. This value, while it corresponds to the costs of attainment in this analysis,
must be viewed within the scope of the caveats listed here and in the remainder of this RIA.

Health Benefits Estimation: A significant short-coming of the health benefits analysis is the
inability to quantify and/or monetize many benefit categories. A summary of these categories is
presented in the executive summary as well as the benefits chapter of this RIA. The result of this short-
coming is that the monetized benefit estimates presented in this RIA are an underestimate of the true
benefits expected to result from attainment of the proposed ozone NAAQS. Compounding this
underestimation is the limits of the analysis to only calculate health benefits associated with ozone
reductions occurring in identified nonattainment areas. However, ozone precursors can be transported
over large distances and therefore, emission reductions occurring inside identified nonattainment areas
may reduce ambient ozone concentrations outside of those areas. Limiting the health benefits
estimations to only inside of identified nonattainment areas leads to an underestimation of the monetized
health benefits associated with the proposed ozone NAAQS. Last, one significant category of
uncertainty associated with the health benefits analysis is the estimation of 0zone-induced mortality. This
RIA includes recent assessments of ozone-induced mortality that were not included in the ozone
Criteria Document and Staff Paper. The high estimate of the monetized health benefits presented in this
RIA is driven by the mortality results. Although the Agency recognizes that a high degree of uncertainty
exists in the estimation of ozone-induced mortality, the evidence linking a causal relationship between
ozone exposure and mortality is significant enough in these new studies to warrant inclusion of this

category in this analysis.

Welfare Benefits Monetization: A significant number of welfare benefits categories remain
unmonetized because no direct measure of their values exist. A summary of these categories is
presented in the executive summary as well as in the benefits chapter of this RIA. As a result of this
limitation, the monetized benefit estimates presented in this RIA are underestimated with respect to the
benefits expected to result from attainment of the proposed ozone NAAQS. In addition, the monetized
crop yield loss benefits estimated for partial attainment of a standard (recognizing residual non-
attainment) results in an underestimation of the potential benefits accrued by a particular standard.
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Other limitations specific to the analyses of crop yield loss monetization are: (1) the extrapolation of
limited monitored air quality data to national air quality distributions; (2) the application of exposure-
response functions from NCLAN open-top chamber studies extrapolated to 1990 ambient air

exposure patterns and crop production; (3) the use of alternative non-NCLAN exposure-response
functions for a variety of fruits and vegetables not included in the NCLAN studies; (4) the use of a
quadratic rollback methodology to project the "just attain" air quality distributions without a direct link
to an emissions control strategy; and (5) the use of economic models with inherent uncertainties.

I(E) CAVEAT

This economic analysis provides estimates concerning possible negative cost and employment
impacts for certain industrial categories organized by SIC codes. As is noted in the relevant sections,
these estimates are uncertain for two reasons: 1) They do not take into account the variety of localized
or regional implementation strategies that may follow the setting of new standards. Such tailored
strategies will likely serve to mitigate negative impacts on local industries, and 2) They do not account
for growth in revenue and employment that also may result from additional pollution control equipment
sales, or from substitutions that will transfer revenue from one industry to another (e.g., oil to natural
gas). Regardless of these uncertainties, however, these estimates will be useful in guiding implementation
activities, for they serve to pinpoint efforts to mitigate potential negative economic impacts.
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II. STATEMENT OF NEED FOR THE PROPOSED REGULATION

II{A) INTRODUCTION

Congress passed the Clean Air Act to protect public health and the environment from the
adverse effects of air pollution. This section briefly describes the need for regulation due to the nature of
ozone pollution and summarizes the statutory requirements affecting the development and revision of the
ozone NAAQS. The current development of a new NAAQS for ozone has two separate and distinct
components: the development of the standard itself, codified under 40 CFR part 50; and the
development of cost-effective implementation strategies to achieve the new standard, codified under 40
CFR part 51. Normally, the process of NAAQS development would be handled as a single entity, with
only one RIA to determine the combined impacts of parts 50 and 51. However, resource constraints
and FACA requirements within the Agency resulted in two separate phases. The phase which is
assessed in this RIA pertains to the development of a new standard under part 50. The second phase,
which pertains to the implementation of the new standard under part 51, will be analyzed in a separate

RIA.

II(B) BACKGROUND
T(B)(1) LEGISLATIVE REQUIREMENTS AND JUDICIAL REQUIREMENTS

Two sections of the Clean Air Act (Act) govern 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 and 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 . . . ."

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 one "the attainment and maintenance of which, in the judgment of the
Administrator, based on the criteria and allowing an adequate margin of safety, [is] 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, is requisite to protect the public welfare from any known or anticipated adverse effects

1 The legislative history of section 109 indicates that a primary standard is to be set at "the maximum
permissible ambient air level . . . which will protect the health of any [sensitive] group of the population,"
and that for this purpose "reference should be made to a representative sample of persons comprising the
sensitive group rather than to a single person in such a group.” S. Rep. No. 91-1196, 91st Cong., 2d Sess. 10
(1970). The legislative history specifically identifies bronchial asthmatics as a sensitive group to be
protected. Id.



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."

The U.S. Court of Appeals for the District of Columbia Circuit has held that the "margin of
safety" requirement for primary standards was intended to address uncertainties associated with
inconclusive scientific and technical information available at the time of standard setting. It was also
intended to provide a reasonable degree of protection against hazards that research has not yet
identified. Lead Industries Association v. EPA, 647 F.2d 1130, 1154 (D.C. Cir. 1980), cert. denied,
101 S. Ct. 621 (1980); American Petroleum Institute v. Costle, 665 F.2d 1176, 1177 (D.C. Cir.

1981), cert. denied, 102 S. Ct. 1737 (1982). Both kinds of uncertainties are components of the risk
associated with pollution at levels below those at which human health effects can be said to occur with
reasonable scientific certainty. Thus, by selecting primary standards that provide an adequate margin of
safety, the Administrator is seeking not only to prevent pollution levels that have been demonstrated to
be harmful but also to prevent lower pollutant levels that may pose an unacceptable risk of harm, even if
the risk is not precisely identified as to nature or degree.

In selecting a margin of safety, the EPA considers such factors as the nature and severity of the
health effects involved, the size of the sensitive population(s) at risk, and the kind and degree of the
uncertainties that must be addressed. Given that the margin of safety requirement by definition only
comes into play at levels where there is no conclusive showing of adverse effects, such factors, which
involve unknown or only partially quantified risks, have their inherent limits as guides to action. The
selection of a particular approach to providing an adequate margin of safety is a policy choice left
specifically to the Administrator's judgment. Lead Industries Association v. EPA, supra, 647 F.2d at
1161-62.

Section 109(d)(1) of the Act (enacted in 1977) requires that "not later than December 31,

1980, and at 5-year intervals thereafter, the Administrator shall complete a thorough review of the
criteria published under section 108 and the national ambient air quality standards . . . and shall make
such revisions in such criteria and standards and promulgate such new standards as may be appropriate
...." Section 109(d)(2) requires that an independent scientific review committee be appointed and
provides that at corresponding intervals the committee "shall complete a review of the criteria . . . and
the national primary and secondary ambient air quality standards . . . and shall recommend to the
Administrator any new . . . standards and revisions of existing criteria and standards as may be

]

appropriate . . .

II(B)(2) ESTABLISHMENT OF NAAQS FOR PHOTOCHEMICAL OXIDANTS
On April 30, 1971, the EPA promulgated NAAQS for photochemical oxidants under section

109 of the Act (36 FR 8186). Identical primary and secondary NAAQS were set at an hourly average
of 0.08 parts per million (ppm) total photochemical oxidants not to be exceeded more than 1 hr per
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year. Scientific and technical bases for these NAAQS were provided in the document, Air Quality
Criteria for Photochemical Oxidants (U.S. DHEW, 1970). The primary standard was based in part on
several epidemiology studies conducted in Los Angeles, which reported a relationship between ambient
oxidant levels and aggravation of respiratory disease. The secondary standard was based on evidence
of acute and chronic vegetation injury and physiological effects, including growth alterations, reduced
yields, and changes in the quality of plant products (U.S. DHEW, 1970, p. 6-18).

1I(B)(3) REVIEW AND REVISION OF NAAQS FOR PHOTOCHEMICAL OXIDANTS

In 1977, the EPA announced (42 FR 20493) that it was reviewing the 1970 Criteria Document
in accordance with section 109(d)(1) of the Act and, in 1978, published a revised Criteria Document
(U.S. EPA, 1978). Based on the revised Criteria Document, EPA published proposed revisions to the
original NAAQS in 1978 (43 FR 16962) and final revisions in 1979 (44 FR 8202). The primary
standard was revised from 0.08 ppm to 0.12 ppm; the secondary standard was set identical to the
primary standard; the chemical designation of the standards was changed from photochemical oxidants
to ozone; and the form of the standards was revised from a deterministic form to a statistical form,
which defined attainment of the standards as occurring when the expected number of days per calendar
year with maximum hourly average concentrations greater than 0.12 ppm is equal to or less than one.
The revised standards were upheld on judicial appeal. American Petroleum Institute v. Costle, supra.

In 1982 (47 FR 11561), the EPA announced plans to revise the 1978 Criteria Document, In
1983, the EPA announced (48 FR 38009) that review of primary and secondary standards for ozone
had been initiated. The EPA subsequently provided a number of opportunities for public review and
comment on drafts of the Criteria Document and associated Staff Paper (U.S. EPA, 1989). After
reviewing the draft Criteria Document in 1985 and 1986, the CASAC sent to the Administrator a
"closure letter" outlining key issues and recommendations indicating that it was satisfied with the final
draft of the 1986 Criteria Document (U.S. EPA, 1986).

Following closure, a number of scientific articles and abstracts were published or accepted for
publication that appeared to be of sufficient importance concerning potential health and welfare effects
of 0zone to warrant preparation of a Supplement to the 1986 Criteria Document (U.S. EPA, 1992).
The CASAC, having already reviewed two drafts of the Staff Paper in 1986 and 1987, concluded that
sufficient new information existed to recommend incorporation of relevant new information into a third
draft of the Staff Paper.

The CASAC held a public meeting in 1988 to review a draft Supplement and the third draft
Staff Paper. Major issues included the definition of adverse health effects of ozone; the significance of
health studies suggesting that exercising individuals exposed for 6 to 8 hours to ozone levels at or below
0.12 ppm may experience lung inflammation and transient decreases in pulmonary function; the
possibility that chronic irreversible effects may result from long-term exposures to elevated levels of
ozone; and the importance of analyses indicating that agricultural crop damage may be better defined by
a cumulative seasonal average than by a 1-hr peak level of ozone. In its closure letter of 1989 (58 FR
13018), the CASAC indicated that the Supplement and Staff Paper (U.S. EPA, 1989) "provide an
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adequate scientific basis for the EPA to retain or revise primary and secondary standards for ozone."
With regard to the emerging database on exposures of 6 hours or more, CASAC concluded that such
information could better be considered in the next review of the ozone NAAQS.

On October 22, 1991, the American Lung Association (ALA) and other plaintiffs filed suit
under section 304 of the Act to compel the EPA to complete its review of the criteria and standards for
ozone. The U.S. District Court for the Eastern District of New York subsequently issued an order
requiring the Administrator to sign a Federal Register notice announcing its proposed decision on
whether to revise the standards for ozone by August 1, 1992 and to sign a Federal Register notice
announcing EPA's final decision by March 1, 1993.

On August 10, 1992 (57 FR 35542), the EPA published a proposed decision under section
109(d)(1) that revisions to the existing primary and secondary standards were not appropriate at that
time. The notice explained (see 57 FR 35546) that the proposed decision would complete the EPA's
review of information on health and welfare effects of ozone assembled over a 7-year period and
contained in the 1986 Criteria Document and its Supplement. The notice indicated that the
Administrator had not taken into account more recent studies on the health and welfare effects of ozone
because these studies had not been assessed in the 1986 Criteria Document or its Supplement, nor had
they collectively undergone the rigorous, integrative review process (including CASAC review)
necessary to incorporate them into a new criteria document. Because that process and other necessary
steps could not, in EPA's view, be completed in time to meet the March 1993 deadline for a final
decision, the proposed decision was based on EPA's evaluation of key information published through
early 1989, as contained in the 1986 Criteria Document and its Supplement; the 1989 Staff Paper
assessment of the most relevant information in these documents; and the advice and recommendations
of the CASAC as presented both in the discussion of these documents at public meetings and in the
CASAC's 1986 and 1989 closure letters.

In view of the potential significance of the more recent scientific papers, as well as ongoing
research on the health and welfare effects of ozone, the August 10, 1992 notice also announced the
EPA's intention to proceed as rapidly as possible with the next review of the air quality criteria and
standards for ozone. Shortly thereafter, the EPA's Environmental Criteria and Assessment Office
(ECAO) formally initiated action to update the 1986 Criteria Document and its Supplement (57 FR
38832).

On March 9, 1993 (58 FR 13008), the EPA published a final decision concluding that revisions
to the current primary and secondary NAAQS for ozone were not appropriate at that time. Given the
potential importance of the new studies and the EPA's continuing concern about the health and welfare
effects of ozone, the March 9, 1993 notice emphasized the Administrator's intention to complete the
next review of the NAAQS as rapidly as possible and, if appropriate, to propose revisions of the
standards at the earliest possible date. The Administrator subsequently adopted a substantially
accelerated schedule for the next review (59 FR 5164).

The ALA sought judicial review of the March 1993 decision under section 307(b) of the Act.
Noting that the Administrator intended to reconsider that decision as rapidly as possible in light of the
more recent scientific information, EPA sought and was subsequently granted a voluntary remand of

ALA's petition for review.
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II(B)(4) CURRENT REVIEW OF OZONE NAAQS

As indicated above, ECAO initiated action to update the air quality criteria document for ozone
in August 1992 (57 FR 38832). A series of peer-review workshops was held on draft chapters of the
revised Criteria Document (CD; U.S. EPA, 1996a) in July 1993 (58 FR 35454) and September 1993
(59 FR 48063), and a first external review draft was made available for CASAC and public review on
January 31, 1994 (59 FR 4278).

On November 18, 1993, ECAO and OAQPS discussed with CASAC (58 FR 59034) EPA's
accelerated schedule for completing the ozone NAAQS review, formally published on February 3,
1994 (59 FR 5164). In December 1993, OAQPS completed an Ozone NAAQS Development
Project Plan, which identified key issues to be addressed in the Staff Paper (U.S. EPA, 1996b)and the
basis for the initial scientific and technical assessments planned to address the issues. OAQPS also met
with a subcommittee of the CASAC in December 1993 (58 FR 59034) and March 1994 to discuss
methodologies used in the exposure and risk assessments summarized in the Staff Paper.

The CASAC reviewed the first external review draft of the revised CD at a public meeting held
on July 20-21, 1994 and made recommendations for revisions. At a public meeting held on March 21-
22, 1995, the CASAC reviewed a second external review draft of the Criteria Document and a first
external review draft of a portion of the Staff Paper. Following revisions of both CD and Staff Paper,
an external review draft of the entire Staff Paper and Chapter 5 of the CD were reviewed at a public
meeting held on September 19-20, 1995. Following that meeting, "closure letters" on the draft CD and
the primary portion of the draft Staff Paper dated November 28, 1995 and November 30, 1995, were
forwarded by the CASAC Chairman to the EPA Administrator. CASAC reviewed a revised version of
the secondary standard portion of the draft Staff Paper on March 21, 1996, and a closure letter was
sent from the CASAC Chairman to the EPA Administrator on April 4, 1996. The Staff Paper was
made available to the public in June 1996 and the CD in July 1996.

I(C) MARKET FAILURES

In the absence of government regulation, market-oriented economic systems typically fail to
prevent elevated levels of pollution in the environment because the environment is a public good. More
specifically, individual sources treat the assimilative capacity of the environment as a "free good"
resource to dispose of unused byproduct emissions. Under these conditions, emitters of pollutants and
pollutant precursors do not internalize the full social cost of damages created by their own emissions.
Ozone damages include increased morbidity and mortality; property damage from soiling, staining, and
corrosion; and productive loss due to decreased worker efficiency, crop and livestock damage, and
increased wear and tear on capital stocks. While subject to limitations in record keeping and other
forms of uncertainty, all of these damages are measurable. In addition, ozone causes other damages
which are much harder, if not impossible, to quantify. These damages include habitat loss, diminished
biodiversity, reductions in aesthetic quality, option values, and existence values.
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The divergence between the private cost of production and the social cost of production occurs
because the source does not bear the full cost of its activities (market costs plus external damages). The
outcome of the cost divergence is market failure, where as described in this case, the level of output is
such that marginal social benefits are not equal to marginal social cost. The result is economic
inefficiency, or a mis-allocation of society's resources; the polluting activity (e.g., the release of ozone
precursors) occurs at too high a level in comparison to the optimally efficient situation, thus reducing the
potential total benefits to society. Generally, command-and-control regulatory strategies do not attempt
to correct for the divergence between social and private costs. However, regulatory strategies that do
internalize the negative externality may not result in zero air pollution. Economic efficiency calls for
abatement up to the point where additional abatement would cost more than the additional benefits
would be worth to society.

In addition to government regulation, other potential mechanisms may be used to correct
for the negative externality brought about by air pollution. Negotiations or litigation under tort and
common law, in theory, could result in compensation to persons for the damages that they incur.
However, two major obstacles block the correction by the private market for pollution-based
inefficiencies and inequities. The first obstacle is high transaction costs when many people are affected
by many pollution sources, as is typically the case with air pollution problems. Transaction costs of
compensating those adversely affected arise and accumulate because the current and future injury to
each individual must be appraised, the injury must be apportioned to each source, and damage suits or
negotiations must be conducted. In an unregulated market, each source of precursor emissions and
each affected person would have to litigate or negotiate. The transaction costs would be so high as to
probably exceed the benefits of reduced air emissions. These obstacles suggest the need for another
mechanism for solving air pollution problems.

The second obstacle to resolution by the private sector is due to the public good nature of air
resource. There is no mechanism to limit anyone’s access to cleaner air, so the benefits of cleaner air
can be enjoyed by individuals whether or not they have paid for them. This is the classic "free rider"
problem. Everyone has an incentive not to contribute resources for litigation or negotiation, thinking that
he or she would freely benefit from the efforts of others. While regulatory intervention can mitigate the
impacts of the types of market failures discussed above, they generally do not occur without imposing
their own costs. Typically, these costs include administration, enforcement, and the redistribution of
resources at all levels. The purpose of this report is to analyze, identify, and mitigate these regulatory
costs.

(D) THE NATURE OF THE AMBIENT OZONE AIR POLLUTION PROBLEM

Ozone has an adverse effect on human health, plants, and animals. Numerous and diverse
health effects have been linked to ozone exposure in laboratory experiments, including lung
inflammation, effects on lung host defense mechanisms, morphological (lung structure) effects,
respiratory symptoms, pulmonary function decrements, changes in lung biochemistry, and genotoxicity.
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Although these effects each have different physiological mechanisms, each effect is initiated by the
preliminary interactions of ozone and ozone reaction products with fluids and epithelial cells in the
respiratory tract. In addition, scientific literature has demonstrated an association between ozone
exposure and: visible leaf damage, growth reductions and yield loss in annual crops, growth reductions
in tree seedlings and mature trees, and effects that can have impacts at the forest stand and ecosystem
level.

The “public good” characteristic of ambient air causes a failure of the market to promote an
optimal level of air pollution control. The result of this market failure is that human health, plants, and
animals experience adverse effects from elevated levels of ozone. The purpose of this proposed ozone
NAAQS is to mitigate the effects of this market failure in order to provide further protection of human
health, plants, and animals from the effects of ozone exposure.

I(D)(1) HEALTH CONSIDERATIONS

The current primary ozone NAAQS was set in 1979 with a 1-hr averaging time with the
intention of protecting the public against the health effects associated with short-term (one- to three-
hour) and prolonged acute (six- to eight-hour) exposures to ozone. At that time, the health effects
potentially associated with longer-term ozone exposures which were not well documented. Since 1979,
numerous researchers have investigated the health effects associated with short-term and prolonged
acute exposures to ozone. Numerous controlled-exposure studies of human subjects engaged in
activities (e.g., stationary cycling) involving heavy and moderate exertion provide a basis for quantitative
concentration-response relationships between one- and three- hour ozone exposures and a variety of
lung function parameters and respiratory symptoms. In addition, field and epidemiological studies now
provide additional evidence of associations between one-hour ambient ozone levels and health effects
ranging from respiratory symptoms and lung function decrements to increased hospital admissions for
respiratory causes. However, the field and epidemiological studies have not been analyzed sufficiently
as yet to determine whether the observed effects correlate as well or better with six- to eight-hour
exposures as with the one- to three-hour exposures. In addition to these health effects, daily mortality
studies have suggested a possible association between ambient ozone levels and an increased risk of
mortality. More recent controlled-exposure studies have been conducted providing evidence that the
same respiratory effects (i.e., lung function decrements and respiratory symptoms) occur when human
subjects are exposed to ozone concentrations as low as 0.08 ppm while engaging in activities involving
intermittent, moderate exertion for prolonged exposure periods of six to eight hours. These effects
occur at lower concentrations of ozone and at less severe exertion levels than in the one- to three-hour
exposure studies. Other effects, such as the presence of biochemical indicators of inflammation and
reductions in pulmonary defense mechanisms, potentially leading to increased susceptibility to infection,
have also been reported for prolonged exposures and, in some cases, for short-term exposures.
Although the biological effects reported in laboratory animal studies can be extrapolated to human
health effects only with great uncertainty, a large body of toxicological evidence exists which suggests
that repeated exposures to ozone over periods of months to years can accelerate aging of the lungs and
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cause structural damage. The extent to which these effects might affect the quality of life of the elderly
remains uncertain at this time.

The current one-hour averaging time is judged to adequately address acute health effects
associated with exposures of between one and three hours because these effects typically begin to
occur within the first hour of exposure, during moderate and heavy exertion. On the other hand, an
eight-hour averaging time is judged to be more appropriate for addressing similar health effects,
although of a larger magnitude, associated with six- to eight-hour exposures, since health effects
typically build up over time in moderately exercising subjects, approaching a plateau somewhat beyond
the 6.6 hour exposure periods for which most of the prolonged exposure studies have been conducted.

I(D)(2) WELFARE CONSIDERATIONS

In the area of welfare effects, especially in terms of agricultural productivity, the Staff Paper
(EPA, 1996b) provides data and methodology for the valuation of damages to crops. In its review of
welfare effects and valuation, the CASAC concluded that although absolute benefit values are uncertain
estimates of crop losses, they provide relative incremental benefits associated with specific standards.
Nevertheless, there are many sources of uncertainties inherent in such analyses.

Some of the most important caveats and limitations concerning the valuation of crop yield loss
include: (1) the extrapolation of limited monitored air quality data to national air quality distributions; (2)
the application of exposure-response functions from NCLAN open-top chamber studies extrapolated
to 1990 ambient air exposure patterns and crop production; (3) the use of alternative non-NCLAN
exposure-response functions for a variety of fruits and vegetables not included in the NCLAN studies;
(4) the use of a quadratic rollback methodology to project the "just attain” air quality distributions
without a direct link to an emissions control strategy; and (5) the use of economic models with inherent
uncertainties.
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I ALTERNATIVES EXAMINED

11I(A) INTRODUCTION

This RIA examines five standards incremental to the costs, benefits, and economic impacts
associated with applying all necessary and available controls to achieve the current (1H1EX-120)
standard in 2007. These alternative standards include: an eight hour five exceedance 0.08 ppm
(8H5EX-80) form; an eight hour concentration based fifth highest daily maximum 0.08 ppm (8H4AX-
80) form; an eight hour concentration based second highest average daily maximum 0.08 ppm
(8H1AX-80) form; an eight hour 0.90 ppm form set at no more than the third highest average daily
maximum ozone concentration; and an eight hour 0.07 ppm form set at no more than the fifth highest
average daily maximum ozone concentration. While numerous other alternatives were examined by the
Agency and CASAC, the set of standards chosen for analysis provides sufficient range for RIA
purposes. While a complete examination of the 0.90 ppm and the 0.07 ppm alternatives may have
provided some additional insight, resource constraints precluded the analysis of additional alternative
standards. However, for analytical purposes, the 0.90 ppm alternative is similar to the current JHIEX-
120 standard, and the 0.07 ppm alternative provides a level of protection similar to the 8H1AX-80
form. This RIA does not directly analyze the proposed ozone primary standard. Instead, it provides
upper and lower bounds to the expected costs, benefits, and economic impacts associated with the
proposed standard, given the implementation of current command-and-control strategies. This RIA also
discusses one alternative form of the ozone secondary standard. The remainder of this chapter provides
a complete description of these seven standards.

IMI(B) GENERAL DESIGN OF ALTERNATIVES

In selecting a primary standard for ozone, the Administrator must specify 1) averaging time, 2)
ozone concentration (i.e., level), and 3) form (i.e., the air quality statistic to be used as a basis for
determining compliance with the standard). The one hour averaging time specified in the current
NAAQS was selected primarily on the basis of health effects associated with short-term (i.e., one to
three hour) exposures, with qualitative consideration given to preliminary information on potential
associations with longer exposure periods. Since that selection, substantial new health effects
information has become available which demonstrates associations between a wide range of health
effects and prolonged (i.e., six to eight hour) exposures below the level of the current one hour
standard. Additionally, results from quantitative risk analyses show that attaining a standard with an
eight hour averaging time reduces the risk of experiencing health effects associated with both one hour
and eight hour exposures and an eight hour averaging time is more directly associated with health effects
of concern at lower ozone concentrations than is the one hour averaging time. Based on the assessment
of relevant scientific and technical information in the Criteria Document (EPA, 1996(a)), the Agency
believes the present one-hour standard should be eliminated and replaced with an eight hour standard.
Consequently, the Administrator proposes the primary ozone standard be expressed by comparing the
three year average of the third highest daily maximum eight hour average ozone concentrations to the



proposed level of the standard. An area would not be in compliance with the proposed standard when
the three year average of the annual third highest daily maximum eight hour ozone concentration is

greater than 0.08 ppm.

II(B)(1) THE CURRENT STANDARD (1H1EX-120)

The test for determining attainment of the current primary ozone standard specifies that
the expected number of days per year on which the level is exceeded is to be less than or equal to 1.0
(values less than 1.05 rounded down) ! , averaged over a three year period, and that specific
adjustments are to be made for missing data. The attainment test specifies the "expected number" of
days with concentrations above 0.12 ppm (i.e., exceedance days) is determined by calculating the
average number of exceedances during the most recent three years, adjusting for missing monitoring
days during the designated ozone season. All sites must meet the standard for the area to be designated
in attainment of the ozone NAAQS.

As noted above, compliance with the ozone NAAQS is judged on the basis of expected
exceedances. However, a simple attainment test that gives comparable results can be performed using
the air quality design value. Given the expected exceedance form of the ozone NAAQS, the design
value for the current standard is defined as "...the concentration with expected number of exceedances
equal to one". In statistical terms, this is known as the characteristic largest value (CLV): the value
which is exceeded once per year on average. With three complete years of data, a simple tabular
estimate of the design value is the fourth highest daily maximum concentration measured during the three
years. If this design value is less than or equal to the level of the standard, then the standard is attained,
since if the design value is reduced to the level of the NAAQS, there will be three daily maximum
concentrations greater than the standard, or one day per year on average. Similarly, for two years of
data the design value is the third largest value, and the second largest for a single year of data. Ozone
air quality modeling used for this RIA is limited to a single year’s worth of modeled data, so this analysis
employs the design value methodology to identify areas of expected nonattainment. Consequently, for
the current standard, the single year’s daily maximum ozone concentrations were rank ordered and the
second highest expected concentration became that area’s design value.

1(B)(2) ALTERNATIVE 8H5EX-80

This form is computationally the same as the current one hour expected exceedance standard
except that five exceedances of the standard are allowed per year on average. If the design value for a

1 Due to the Agency’s rounding conventions, the standard is actually attained when the expected number of
days per calendar year with maximum hourly average concentrations of 125 ppm is equal to or less than one.
This rounding convention holds for all forms of the standard and throughout this RIA, a reference to any
particular standard should be understood to include this 5 ppm rounding “buffer”.
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specific monitor is less than or equal to 85 ppm, the standard is attained. With three complete years of
data, the design value based attainment test compares the sixteenth highest daily maximum eight hour
concentration to the level of the standard (0.08 ppm). In other words, if the design value is reduced to
the level of the NAAQS, there will be fifteen daily maximum concentrations greater than the standard,
or five days per year on average. As with the current standard, modeling limitations require the use of a
single year design value. Consequently, for analytical purposes, an area does not attain the NAAQS if
its sixth largest ozone concentration is greater than or equal to 85 ppm.

[(B)(3) ALTERNATIVE 8H4AX-80

The 8H4AX-80 primary ozone ambient air quality standard is met at an ambient air quality
monitoring site when the three year average of the annual second highest daily maximum eight hour
ozone concentration is less than or equal to 0.08 ppm. Data completeness requirements for eight hour
forms of the standard also apply. ? The 8H4AX-80 standard is not met when the three year average of
the annual fifth highest daily maximum eight hour ozone concentration is greater than 85 ppm.

TMI(B)(4) ALTERNATIVE 8H1AX-80

The average annual second highest daily maximum concentration standard is met at an ambient
air quality monitoring site when the three year average of the annual second-highest daily maximum eight
hour ozone concentration is less than or equal to 85 ppm. The primary standard is not met (i.e., the site
is nonattainment) when the three year average of the annual second highest daily maximum eight hour
ozone concentration is greater than 85 ppm (i.c., the average second highest average daily maximum
concentration is 85 ppm or greater). In terms of design value, the 8H1 AX-80 form is analogous to the
current standard. The primary standard is not met when the second highest daily maximum ozone
concentration is 85 ppm or greater.

HI(B)(5) ALTERNATIVE 8H3AX-90

To fully address the range of the CASAC recommendations, this RIA established a
concentration based 0.90 ppm form of the eight hour standard such that the number of average daily
maximums which exceeded the standard would result in a standard slightly more protective than the
current standard. Based upon monitored data, the Agency set the number of allowable average daily

3

Data completeness requires that for the three year period at a monitoring site, daily maximum 8-hour average
concentrations must be available for at least 90 percent, on average, of the days during the designated

0zone monitoring season, with a minimum data completeness in any one year of at least 75 percent of the
designated sampling days, provided there is no obvious pattern of missing data on ozone conducive days.
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maximums greater than a 0.90 ppm standard at three. For analytical purposes, this RIA determined the
affect of the 8H3AX-90 form of the standard is sufficiently close to that of the current IH1EX-120
form of the standard that a separate analysis was not necessary. For this RIA, the discussion of the
current standard should be considered representative of the expected effects of the SH3AX-90 form.
EPA plans to assess this assumption if warranted by public comments on the proposal.

II(B)(6) ALTERNATIVE 8H5AX-70

To address the other end of the CASAC recommended range, and to limit the additional
analysis necessary to do it, the staff established a concentration based 0.07 ppm form of the eight hour
standard such that the number of average daily maximums which exceeded the standard would
approximate the affect expected from the most stringent 0.08 ppm form. Based upon monitored data,
the number of allowable average daily maximums greater than a 0.07 ppm standard was set at five.
Similar to what was established for the 8H3AX-90 form, the staff determined the affect of the SH5AX-
70 form of the standard is sufficiently close to that of the current 8H1AX-80 form of the standard that a
separate analysis was not necessary. For this RIA, the discussion of the 8H1AX-80 standard should be
considered representative of the expected effects of the 8HSAX-70 form.

III(C) THE SECONDARY STANDARD

The Ozone Staff Paper (EPA, 1996(b)) concludes consideration should be given to a new
seasonal standard (in the form of a three month, twelve hour SUMO06 index in the range of
approximately 25 to 38 ppm-hours) should the Administrator determine that additional protection is
needed beyond the substantial protection that is estimated to result from any of the recommended
alternative primary standards. This recommendation is based on a substantial data base linking
agricultural crop yield loss to ambient ozone exposures and to a growing scientific literature on damage
to tree seedlings and ecosystems caused by exposures to low concentrations of ozone. Based on a
thorough review of the latest scientific information, the Administrator is proposing a secondary standard
that is identical to the proposed primary ozone NAAQS or the alternative described above at the 25

ppm-hours level.

[I(D) OTHER ALTERNATIVES

Because this RIA deals with the current implementation strategy as defined under title I section
110(a) subpart 2 of the Act, there is little room for regulatory flexibility. However, within this RIA, the
analysis incorporated some regional control scenarios which approximate the expected effects from
current regional efforts as a second “layer” of baseline controls. However, the application of regional
NOx controls in the Eastern United States does not constitute an exhaustive application of flexibility to
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the ozone implementation process. No additional flexibility was considered because subpart (2)
restricts the analyst’s ability to define nonattainment areas in terms of area and in the types of regulatory
strategies that are applicable.

Based upon the classification of the nonattainment area, subpart (2) requires specific controls
and targeted reductions prior to the area’s mandated attainment date. Oftentimes, these requirements
are more costly and less effective than other emission reduction alternatives which are readily available.
Consequently, the analysis performed for this RIA should not be viewed as the “bottom line” because 1t
does not represent this RIA’s expectation of the true impact of the proposed primary and secondary
ozone standards. Instead, this analysis should be considered an upper bound on the potential costs of
the proposed ozone standard. Below, this section of the RIA discusses several alternative approaches
not taken by this RIA and the reason behind those decisions.

I(D)(1) NO REGULATION

One alternative to changing the ozone standard would be to maintain the status quo. However,
recent new scientific evidence examined by the Criteria Document and the Staff Paper indicate the
current one hour standard does not provide an adequate level of protection as required by the Act.
Consequently, the Administrator determined that an eight hour 0.08 ppm ozone standard provides the
requisite degree of public health protection. Therefore, given the requirements of the Act for the Agency
to provide an adequate level of public health protection, a “no action” alternative was not considered a
reasonable alternative.

[(D)(2) MARKET ORIENTED APPROACHES

Current Agency efforts for ozone management through the application of market based
mechanisms may be identified in the FACA process, but for the purposes of this RIA, such flexibility
was not a viable consideration. Most economic incentive programs involve either items outside the
scope of this analysis (e.g., taxes and fees) or could not be applied within the framework of the
methodology used (e.g., trading schemes). Consequently, this RIA does not assess the impacts of such
strategies, leaving their analysis until after the FACA committee makes its recommendations.
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IV.  METHODOLOGY: ESTIMATING AIR QUALITY

IV(A) INTRODUCTION

The analytical foundation for this RIA resides in the prediction of air quality in the year 2007.
Ozone concentrations are a function of meteorology, precursor emissions, and the air chemistry that
transforms them into ozone. Air chemistry and meteorological considerations are exogenously
determined, which leaves the inventory of precursor emissions as the only endogenous component of
this analysis. The purpose of this chapter is to discuss the process through which the analytical team
identified future VOC and NOx inventories as inputs to the air quality models that predicted air quality
values on a county by county basis for the year 2007.

IV(B) METHODOLOGY FOR DETERMINING THE ANALYTICAL BASE CASE

“Base case” refers to the projected inventories of VOC and NOx control measures projected
to exist in the United States in the analytical base year, 2007, ' beginning with the 1990 interim
emissions inventory. Economic growth works to increase the number of emissions sources over time,
and that rate of increase varies between geographic regions, between SIC categories, and within SIC
categories across regions. This section of the RIA discusses the process by which the staff projected
the inventory of available VOC and NOx control measures to the analytical base year. Control
measures, motor vehicle measures, and offsets discussed below in IV(B)(1), (2) and (3) are a
distillation of the information documented in “Ozone NAAQS Review CAA Base Case Evaluation for
2007 - Draft Final Report” (hereinafter referred to as the “base case technical support document” or
Pechan 1994c¢). The emissions and cost projections are based on two to four year-old data. In many
cases, the projections have changed significantly since that time. The Agency plans to use updated
estimations in future NAAQS analyses.

IV(B)(1) VOC EMISSIONS AND COST PROJECTIONS

The EPA projected emissions and costs for the control of VOCs by using the Emission
Reduction and Cost Analysis Model for VOC (ERCAM-VOC) ? in conjunction with the Interim 1990

1 2007 was chosen because most of the mandatory CAAA requirements will have taken full effect and most
areas currently in violation are expected to achieve attainment of the current NAAQS standard by this year.

2 The Emission Reduction and Cost Analysis Model (ERCAM) was initially developed by E.H. Pechan and
Associates, Inc. under contract to the EPA, for examining the cost and emission impacts of alternative
strategies for reducing NOx and VOC emissions. The model covers all sectors of ozone season VOC and
NOx emitters including stationary point sources, area sources, and mobile sources.



Inventory.” CAA provisions in titles I, II, and III affect VOC emissions. Table 4-1 shows a summary of
VOC emission reductions and costs by title for projection year 2007.

IV(B)(1)(a) TITLEIVOC REDUCTIONS

Consumer and Producer Products: The 1990 CAA Amendments direct EPA to complete
a study of significant VOC emitting products and regulate to Best Achievable Control levels categories
of consumer or commercial products that account for at least 80 percent of VOC emissions in four
prioritized groups. This analysis assumes a 50 percent VOC emission reduction after all four groups
have been regulated, rule effectiveness of 80 percent, and a cost effectiveness of $2,000 per ton of
VOC reduction. This measure is applied to control VOC emissions from personal products, household
products, automotive products, and commercial adhesives.

AIM Coatings: In anticipation of a rulemaking, this analysis estimated 45 percent control by
2002,* an 80 percent rule effectiveness, and a cost effectiveness of $2,000 per ton, applied to
emissions from architectural surface coatings, industrial maintenance coatings, and traffic paints.

Stage II Vapor Recovery: Title I of the CAA requires Stage II (at the nozzle) vapor
recovery systems for gasoline dispensing stations in ozone nonattainment areas which have a
designation of serious, severe or extreme. In addition, this analysis models Stage II vapor recovery
across the entire Northeast ozone transport region (OTR) to capture the impact of the stage II
comparability provision of the 1990 Amendments, which requires the OTR to adopt stage II or
measures achieving comparable reductions. This analysis assumes Stage II to be fully implemented in
1996, assuming size cutoffs of 10,000 gallons of gasoline per month (50,000 gallons for independent
small business marketers). The Act prescribes a control device efficiency of 95 percent. Annual
inspections are assumed to bring the overall VOC reduction from Stage II vapor recovery to 86
percent at a cost of $908 per ton. Stage II vapor recovery reductions are measured prior to onboard
vapor recovery reductions (i.e., from an uncontrolled baseline).

Reasonably Available Control Technology (RACT): Ozone nonattainment areas and the
OTR must install RACT on all major stationary sources. The definition of major source varies
according to the nonattainment severity as follows: moderate or marginal, 100 tpy; serious, 50 tpy;
severe, 25 tpy; extreme, 10 tpy; and for the OTR, 50 tpy. Point and area source RACT controls are
described in the base case technical support document. This analysis assumes that all point source
emitters are above the major source size definition. Some Title [Il MACT overlaps with RACT

3 The Interim 1990 Inventory is not connected to AIRS. It was developed for EPA by E.H. Pechan and
Associates for use in the base case technical support document. For more information, see EPA-454/R-93-
021a, May 1993: ”Regional Interim Emission Inventories (1987-1991), Volume I - Development

Methodologies”.

4 Inventory estimates for this source category were established before the AIM coating rule was proposed.
Subsequent information not included in this analysis indicates the level of reduction and the cost per ton
discussed above are probably overstated.
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requirements. In these cases, reductions and costs have been attributed to Title III to prevent
underestimation of emission reductions and costs attributed to RACT. The impact of VOC RACT on
sources less than 50 tpy is not adequately captured in this RIA because the 1990 Interim Inventory for
stationary point sources inventories did not contain emissions for them.

New CTGs: To date, only the Synthetic Organic Chemical Manufacturing Industry
(SOCMI) reactor/distillation CTG has been finalized. Shipbuilding and repair and aerospace CTGs
parallel the MACT standards and are therefore included under Title III. Alternative control technique
(ACT) guidelines were published in place of the remaining new CTG categories, including clean-up
solvents, volatile organic liquid (VOL) storage tanks, batch processes, web offset lithography °, plastic
parts coating, autobody refinishing, and wood furniture coating °. The majority of these categories are
included under Title IIl MACT as well.” In addition, there is overlap between the SOCMI HON and
SOCMI reactor process rules with source reductions attributed to the HON rather than the new CTG.
Costs and reductions for expected new CTGs can be found in the base case technical support
document. The emission reductions for new CTGs in Table 4-1 includes those associated with SOCMI
Reactor/Distillation, batch processes, and web offset lithography. Costs and reductions for the other
categories are accounted for under Title III since there are MACT regulations expected in addition to
the new CTGs.

Rate of Progress (ROP): The 1990 CAA Amendments (CAAA) require interim emission
targets to be met in ozone nonattainment areas prior to an area's attainment deadline. Costs for
measures that come on-line after 1996 will already be included within the cost for mandatory controls in
2007, so progress requirement costs should only reflect the cost of measures that an area would not
otherwise implement. The 1990 Amendments further require serious, severe, and extreme
nonattainment areas to achieve a 3 percent reduction per year until their attainment deadline. These
post-1996 ROP requirements can be met by either VOC or NOx (or a combination) emission
reductions (depending on the results of UAM modeling and targets chosen for attainment). The
hierarchy for choosing ROP measures is:

1) New CTG categories that have been delayed or published as ACTs;
2) Title III controls scheduled for promulgation in 1997,

3) Stage II vapor recovery (if not already required);

4) Reformulated gasoline (if not already required); and

5) Enhanced I/M (if not already required).

5 For this analysis, web offset lithography costs are zero, due to the availability of recovery credits.

6 The Agency issued a wood furniture CTG earlier in 1996, but it was not available in time for this analysis.

7 The costs and emission reductions for SOCMI reactor/distillation (EPA, 1991b), batch processes (EPA,
1991c), and web offset lithography (EPA, 1992a) are the only source categories included in this analysis as
new CTGs.
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The base case technical support document shows costs for measures not otherwise
implemented by 2007 under CAA requirements. Based on these measures, the incremental reduction in
2007 due to 1996 ROP requirements is 503 tpd, with an incremental annual cost of $188 million.

Point Source VOC Offsets: Point source VOC offsets were modeled by projecting no
growth in emissions after 1996 for moderate, serious, and severe ozone nonattainment areas and in the
OTR. Offsets were measured as the growth that would occur between 1996 and 2007 without the
growth constraint. The level of offsets needed is shown in Table 4-1. Once a nonattainment area is
redesignated to attainment, new sources are subject to Prevention of Significant Deterioration
provisions rather than NSR. This may decrease the amount of offsets required, particularly in less
severe nonattainment areas that would be expected to redesignate earlier. Reductions to achieve offsets
come from increasing control on existing sources, plant closures, or mobile source controls (such as
vehicle scrappage programs). Plant closures are included within the decreases in activity predicted for
certain industry categories already incorporated within the calculation of the required offsets. Measures
needed to meet offsets must be accounted for after measures needed to meet 15 percent ROP
requirements since these measures would already be in an area's SIP and could therefore not be used
for offsets.

Maintenance Plans: During the redesignation process, States must submit maintenance
plans to EPA that show that future precursor emissions will not exceed those in the attainment
inventory. Potential impacts of maintenance were analyzed by examining the emission projections for
each nonattainment area through 2007. Since emissions continued to show a decline, no further controls
were modeled to simulate maintenance plan requirements. Additional controls may be needed if the
levels are not sufficient to reach attainment, but this is covered under the analysis of the current standard
in Chapter V of this RIA as a residual base case ozone problem.

IV(B)(1)(b) TITLE Il VOC REDUCTIONS

Spark Ignition Standards: Only Phase I costs are included in this analysis because cost data
were not available for Phase II standards. The EPA estimates a 45 percent VOC reduction in 2007 for
this source category at a cost of $213 per ton of reductions. The EPA established the cost effectiveness
of this category as the net present value of the stream of costs between 1990 and 2007 divided by the
net present value of the stream of emission reductions. Further clarification for this category can be
found in Attachments A and B of the base case technical support document.

8 The NSR emission offset program allows construction of a major new source which emits pollutants in
excess of specified amounts and would contribute to an existing violation of a NAAQS only if that source
obtains equivalent offsetting emission reductions (emission offsets) from existing sources. The CAAA
increased the stringency of offset requirements in ozone nonattainment areas by decreasing the major
source size threshold and increasing the offset ratio. The size threshold for triggering NSR depends on the
classification of the ozone nonattainment area.
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Recreational Marine Vessels: This analysis estimates overall per-engine VOC reductions
will be 50 percent, with a starting year of 1998 and a 17-year life span for engines. Therefore, overall
reductions in 2007 are estimated at 20 percent with expected fleet turnover at that time. Since no cost
data are available, a generic value of $2,000 per ton is used to represent annual costs.

Onboard Vapor Recovery: The rule requires installation of onboard refueling vapor
recovery (ORVR) systems beginning in model year 1998 for light-duty gasoline vehicles (LDGV),
2001 for light-duty gasoline trucks (LDGT) with Gross Vehicle Weight Rating (GVWR) of 6,000 Ibs or
less (LDGT1), and 2004 for remaining LDGTs (LDGT2). Vehicle refueling emissions are projected by
multiplying forecasted gasoline consumption by MOBILESa (EPA, 1994b) State adjusted emission
factors (grams per gallon). Cost effectiveness values for this category came from the Onboard RIA and
are based on the 1998 net present value of costs and reductions. The EPA estimates incremental per
vehicle costs for onboard (including production costs, operating costs, and fuel economy benefits) at §5
per vehicle for all light duty vehicles (EPA, 1993a). This per vehicle cost was multiplied by the
expected annual sales to determine the annual cost in 2007. Nationwide, cost effectiveness is estimated

to be $142 per ton.

IV(B)(1)(c) TITLE IIl VOC REDUCTIONS (MACT)

MACT standards are expected to reduce VOC emissions because many Hazardous Air
Pollutants (HAPS) are also VOCs. The base technical support document shows the MACT standards
modeled and the associated reductions.’ The percentage reductions are from baseline (rather than
uncontrolled) levels. This analysis assumes that RACT is already part of the baseline for sources
covered by MACT. Many nonattainment areas may already have standards equivalent to MACT as a
result of ozone nonattainment related controls (e.g., RACT, CTGs, State Implementation Plan [SIP]
measures). No attempt is made to distinguish whether these controls are also classified as RACT or
SIP measures in the ozone nonattainment areas. Also, reductions in nonattainment areas may be
overestimated if the SIP requirements are already as stringent as the MACT standards will be. As
shown in Table 4-1, Title IIl MACT reductions are estimated to be almost 1.8 million tpy nationally
and approximately 5.6 thousand tons per day. This analysis assumes rule effectiveness is 80 percent
and rule penetration is 100 percent. Any penetration rates less than 100 percent were incorporated into
the control technology efficiency parameter. '°

IV(B)(IR@RA VOC REDUCTIONS

9 Of the MACT controls in the technical support document, only halogenated solvent cleaners, coke ovens,
and the hazardous organic national NESHAP (HON) are effective in 1996.

10 MACT reductions incorporate “rule penetration” when the MACT standards have provisions which
exempt certain sources and an 80 percent rule effectiveness parameter not included in the MACT RIAs.
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Hazardous Waste Treatment Storage and Disposal Facilities (TSDFs): Emissions from
TSDFs are regulated through RCRA and will restrict emissions from tanks, containers, and surface
impoundments as well as 90-day accumulation tanks at generators. The Agency expects the reduction
to be approximately 94 percent, at a cost of $191 per ton and 80 percent rule effectiveness
(STAAPA-ALAPCO, 1993).

TABLE 4-1
VOC EMISSION REDUCTIONS FOR PROJECTED YEAR 2007

Reductions
(thousands of
tons)
Ozone
Measure Annua Season *
|
Title |
Consumer and Commercial Products 570 2.1
AIM Coatings 205 1.1
Stage Il Vapor Recovery 149 0.4
RACT ** 606 23
New CTGs ** 64 0.2
Reasonable Further Progress ' 0.5
Title Il
Spark Ignition Standards 606 21
Recreational Marine Vessels 95 0.3
Onboard Vapor Recovery *** 277 0.8
Title I
MACT ** 1,795 5.6
RCRA
Treatment Storage and Disposal Facilities (TSDFs) 1,741 4.8
Landfills **** 119 0.0
TOTAL 6,317 20.2
* Tons per day

b See Appendix A for a further discussion of each of these VOC categories.

***  The standard specifies a 3 year phase-in at 40 percent in the first model year, 80 percent
in the second, and 100 percent thereafter.

*x 17% of consumer solvent emissions are believed to come from landfill disposal.

Landfills: The EPA expects reduced landfill emissions of 98 percent at a cost of $530 per
ton with an 80 percent rule effectiveness. Emissions from landfills are not included in the area source
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inventory. The Agency assumes 17 percent of consumer solvent emissions come from landfill disposal
(55 FR24468, 1991).

IV(B)(2) NOx EMISSIONS AND COST PROJECTIONS

NOx emissions and control costs were projected to 2007 for expected CAA controls using the
ERCAM model for NOx (ERCAM-NOx). The model uses the Interim 1990 Inventory as the basis for
projecting emissions and costs. 1990 utility emission estimates are based on EIA Form 767 fuel use
data submitted by utilities. This comprised the set of existing units. New utility units were then added to
this inventory and could be classified as planned !" and generic '* units. The methodology for estimating
growth in emissions at existing utility units was based on process-level (SCC) capacity utilization
changes to acknowledge utility units that are not fully utilized in 1990 may be used more extensively in
the future. Projection year capacity factors were developed at the process level based on the average
capacity utilization calculated for each unit from 1987 through 1991." Utility units of all fuel types were
assumed to retire after 65 years of service.

The analysis team used the set of utility NOx control equations listed in the ERCAM-NOx
model documentation to calculate NOx emission reductions costs from electric utilities. This analysis
assumes a rule effectiveness of 100 percent for utility units since continuous emission monitors are
required. If this rate was within 10 percent of the required controlled emission rate, it was assumed that
the controlled emission rate could be achieved by minor operational changes at no additional cost.
Control measures were assigned to each utility unit based on the degree of operational change
necessary for that unit to achieve its required emissions limit. A listing of these controls can be found in
the technical support document (Pechan 1994c).

IV(B)2)(a) TITLE INOx REDUCTIONS

Utility RACT Controls: Rates for utility units required to apply RACT controls under Title I
are specified in the NOx Supplement to the Title I General Preamble. These include emission rate limits
for oil- and gas-fired boilers. New units sited in nonattainment areas or the OTR are subject to more
stringent NSR emission limits. Emission rates are summarized in the technical document (Pechan
1994¢) which encompasses controls specified by Title I, Title IV, and new source performance
standard (NSPS) regulations. This RIA assumes any unit affected by Title I that was already at or

11 A planned unit is one that did not exist in 1990 but was expected to come on-line in the future,

12 Generic units are ‘placeholders” created in the utility data base to meet future generation needs not met by
existing or planned units.

13 The process used for calculating these values is discussed in more detail in the ERCAM-NOx model
documentation.
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below the limit required for that type of unit continued emitting at that lower rate. RACT was applied to
major sources in ozone nonattainment areas and the OTR. NSR provisions require lowest achievable
emission rate (LAER) level controls for new or modified major stationary source in nonattainment areas
and the OTR. Specific LAER requirements are not listed, but limits of 0.10 Ib NOx/MMBtu for coal-
fired boilers and 0.05 Ib NOx/MMBtu for oil- or gas-fired boilers were determined for LAER.

Utility NOx Offsets: Nonattainment NSR requires NOx emissions from new units located
in nonattainment areas or the OTR to be offset by emission reductions at other sources within the same
nonattainment area. Emissions from existing units that retired between 1996 and 2007 were subtracted
from the offset requirement. The remaining emissions from new units were offset at a 1-to-1 ratio by
applying selective catalytic reduction (SCR) controls to existing units within the nonattainment area or
rest-of-State area.

Units from which offsets would be obtained were selected by ordering the set of existing units in
the given area by decreasing controlled 2007 emissions. An assumed NOx reduction of 80 percent
from the application of SCR was applied to each existing unit until the area's offset requirement was
met. The final offset in a given area was taken from the unit with the lowest emissions that could still
provide the necessary reduction. If a nonattainment area did not have sufficient existing utility emissions
to offset all new utility NOx emissions, the shortfall was taken from the closest nonattainment area to it.

Non-Utility RACT: Title I of the CAAA requires NO, RACT !* on major sources in
nonattainment areas. In addition, NO, RACT is required throughout the OTR. NO, RACT controls are
to be installed no later than May 21, 1995. In order to model the costs and reductions associated with
this requirement, representative RACT levels were chosen for each source type. The fraction of
emissions above the source size cutoff is equivalent to the penetration rate for a fuel combustion area
source category. The controls developed for point source industrial boilers were utilized for area
sources with the average cost per ton values used to estimate total annual cost. NSR requirements
include provisions for applying LAER to new major sources. This was modeled as a 95 percent
efficiency with a rule effectiveness of 100 percent to simulate the enhanced monitoring program for all
NSR units and top down BACT and LAER constraints. Costs for LAER were not estimated in this
analysis. The costs associated with the offset provisions of NSR for non-utility point source emitters
include the cost of applying more stringent control to existing units to achieve the necessary offsets.

Non-Utility NOx Offsets: Non-utility point source offsets were modeled by assuming no
point source emission growth occurs after 1996 in moderate, serious, severe, and extreme ozone
nonattainment areas and the OTR. The amount of offsets required was then estimated as the new
source growth between 1996 and the model year. Any negative growth that occurs was considered a
decrease in source activity. While existing source emitters are potentially subject to the NO, RACT
requirements for ozone nonattainment and ozone transport areas, new major sources were subject to
NSR requirements. Any positive growth which occurred after 1996 from existing non-utility point
sources within the OTR or an ozone nonattainment area of moderate, serious, severe, or extreme

14 EPA has defined RACT as the lowest emission limitation that a particular source can meet by the
application of a control technology that is reasonably available, given technological and economic
feasibility. RACT control levels are specified individually by each State.
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classification was subject to the NSR provisions, including provisions for applying LAER to new major
sources, which was modeled as a 95 percent efficiency with a rule effectiveness of 100 percent. These
assumptions were used to simulate the enhanced monitoring program required for all NSR units and
top-down BACT and LAER constraints.

Maintenance Plans: During the redesignation process, States must submit maintenance
plans to EPA that show that future precursor emissions will not exceed those in the attainment
inventory. Whether an area will need to implement controls equivalent to the reductions achieved
through this area source cap depends on the trend in emissions from the remaining source categories. If
the area continues to show declines in motor vehicle and nonroad emissions (due to control measures
which increase in effectiveness over time) or stationary source emissions (due to new MACT initiatives)
sufficient to offset any growth in stationary source emissions, then the area source cap is not needed to
demonstrate maintenance.

Table 4-2 shows the NOx reductions resulting from this cap. These reductions are measured as
the difference in 2007 area source emissions with and without this constraint. Since these caps begin in
the attainment year for each area, overall reductions will be highest for moderate areas (with an
attainment deadline of 1996) and zero for severe-17 and extreme areas, which are not required to
attain until 2007 or 2010.

TABLE 4-2
NOx EMISSION REDUCTIONS FOR PROJECTED YEAR 2007
Reductions
(thousands of tons)
Ozone Season *
Measure Annual
Title |
Utility RACT / LAER Controls 3,257 9.5
Utility NOx Offsets 70 0.2
Non-Utility RACT / LAER Controls 494 1.4
Non-Utility NOx Offsets 9 0.0
Basic I'M 5 0.0
Enhanced I/M 440 1.3
Title Il
Reformulated Gasoline 53 0.0
California Reformulated Gasoline 33 0.1
California LEV Standards 124 0.4
Compression [gnition 498 1.7
Spark Ignition (23) -0.1
Marine Vessels (2) 0.0
Title IV
Control Development Technology 3,338 9.7
TOTAL 8,296 24.2

* tons per day

Basic I/M Programs: The EPA established performance standards and other requirements
for basic and enhanced I/M programs on November 5, 1992, requiring enhanced I/M programs in
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serious, severe, or extreme ozone nonattainment areas with urbanized populations of 200,000 or more;
CO nonattainment areas with a 12.7 ppm or higher design value and an

urbanized area population of 200,000 or more; and all metropolitan statistical areas with a population of
100,000 or more in the Northeast OTR.

Costs for basic I/M are based on the regulatory analysis for enhanced I/M. EPA estimates total
per vehicle cost, based on the inspection fee, average repair cost, and the fuel economy benefit, at
$5.70, which was applied to LDGVs, LDGT1s, and LDGT2s where basic I/M is chosen as a control.
If basic /M was selected for projections and the county already has a current I/M program, then no
additional cost was attributed to that area.

Enhanced I/M Programs: The Agency estimated the per vehicle cost for enhanced I/M to
be $6.70, based on a test fee of $9 ($18 per test and a biennial program), an average repair cost of
$14.20 per vehicle, and an average fuel economy benefit of $16.50 per vehicle. In the typical ozone
nonattainment area, adopting an enhanced I/M program reduces passenger car emitted NOx by 10 to
11 percent vis a vis a base case that includes basic I/M programs. Factors that affect area-to-area
variations in these values include ambient temperatures, fuel characteristics, and travel speeds. While
primarily a NOx management tool, some VOC emission reductions result from the application of
enhanced inspection and maintenance measures. The Agency expects these VOC reductions to cost
$500 per ton reduced. Associated NO, emission reductions are $1,850 per ton. Annual costs are
estimated by applying the per vehicle costs to the projected vehicle registrations for an area.

IV(B)(2)(b) TITLE Il VOC AND NOx REDUCTIONS

The EPA expects evaporative VOC emissions to be reduced in future gasoline-powered cars
as new Federal (and California) evaporative test procedures are applied. EPA expects the initial retail
price equivalent increase of about $10 per vehicle to be largely offset by fuel savings (EPA, 1993b).
Therefore, the net cost to the consumer is estimated to be $1 for light-duty vehicles (LDVs), $8 for
light-duty trucks (LDTs), and -$13 for heavy-duty vehicles (HDVs). Emission reductions resulting from
the improved evaporative test procedure are estimated using MOBILESa. EPA estimates a weighted
average cost effectiveness figure of $500 per metric ton (VOC) or $454 per short ton. Annual costs
are estimated using the net vehicle cost and the estimated sales in the projection year.

Motor vehicle emissions contribute almost 30 percent of 1990 anthropogenic VOC emissions
and 32 percent of NOx emissions (Pechan, Sept. 1994). Therefore, the 1990 Clean Air Act
Amendments targeted motor vehicles for further control of both VOC and NOx. Motor vehicle related
controls result from Title I ozone and CO-related nonattainment provisions as well as Title II, which
specifically addresses mobile sources. This section summarizes the emission reductions and costs of
these motor vehicle measures. Motor vehicle projections were based on ERCAM-VOC and ERCAM-
NOx. Base year VMT was projected to future years based on national VMT projections from the
MOBILE4 Fuel Consumption Model, scaled to metropolitan areas based on population projections
and adjusted to ozone season daily values using temporal allocation factors. Ozone nonattainment area-
specific emission factors were then applied (by vehicle type and roadway classification) to project
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future year ozone season daily emissions. Annual emissions were projected by allocating VMT to a
monthly basis and applying State-specific MOBILESa !° emission factors based on the monthly
temperature and RVP data. Control options are specified at the county level. VOC and NOx motor
vehicle control measures are documented in the base case technical support document.

Tier I Emission Standards: The emission benefits of the Federal Tier 1'® emission standards
in Title II of the CAAA were estimated using the emission factor equations from MOBILESa. Each
model year vehicle (or group of model years) has a corresponding emission factor equation. The
differences between estimated Tier 0 (pre-CAA vehicles) and Tier 1 vehicle emission rates over the
expected vehicle lifetime were compared with net present value control costs to estimate the cost
effectiveness of an emission standard. Tier 0 and Tier 1 LDGV emission factor equations for VOC and
NOx are listed in the base case technical support document. EPA estimates the cost of Federal Tier 1
emission standards will be about $3,700 per ton for VOC control. This value was estimated using the
same $36.75 per vehicle cost figure as above, but the emission factor equations changed with
MOBILES.

Reformulated Gasoline: EPA estimated the cost of Phase I reformulated gasoline to be
about 4.3 cents per gallon in the summer. Since there is no RVP control in the winter, the wintertime
cost of reformulated gasoline is slightly less than the summertime cost, or approximately 4.2 cents per
gallon. Wintertime reformulated gasoline costs in oxygenated fuel areas are computed at 2.1 cents per
gallon. The Agency estimated Phase II average costs to be 8.6 cents per gallon. (EPA, 1991a)'7

California Reformulated Gasoline: California Phase 1 reformulated gasoline standards
mandate limits on RVP, use of deposit control additives, and the elimination of leaded gasoline. Each of
these directives results in higher per-gallon costs of fuels to consumers. The California Air Resources
Board (CARB) estimates the consumer costs of each of these three proposals. The total cost of
California Phase 1 reformulated gasoline is estimated to be no greater than 1.5 cents per gallon. This is
based on summing the maximum cost for RVP incurred annually (0.6 cents per gallon), the maximum
cost for the typical range of deposit control additives (0.5 cents), and the maximum cost for lead
elimination (0.4 cents). California has adopted regulations for Phase 2 reformulated gasoline. Phase 2
costs are significantly higher than those for Phase 1 regulations and represent an attempt to generate
maximum reductions in criteria and toxic pollutants, and in the mass and reactivity of emissions from
gasoline fueled vehicles. Phase 2 gasoline must meet specified standards for sulfur, benzene, aromatic
hydrocarbons, olefin, RVP, oxygen, 90 percent distillation temperature (T90), and 50 percent

15 A complete discussion of mobile source modeling can be found in reference ‘User’s Guide to MOBILES
(Mobile Source Emission Factor Model)”, EPA-AA-AQAB-94-01, MAy 1994,

16 Tier 1 emission standards are: 0.25 g/mile for non-methane organic gases (NMOG), and 0.4 g/mile NO_, 3.4
g/mile for CO.
17 Proposed VOC standards using $5,000 per ton VOC as a lower limit were estimated to cost 6.5 to 8.3 cents

per gallon for 7.5 psi RVP fuel and 8.4 to 10.2 cents per gallon for 6.8 psi RVP fuel. Similar costs for proposed
VOC standards using $10,000 per ton VOC as an upper limit are 7.7 to 10.1 cents and 9.6 to 12 cents per
gallon, respectively.
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distillation temperature (T50). Phase 2 standards apply in California beginning January 1, 1996. This
analysis assumes that California Phase 2 reformulated gasoline will cost an additional 17 cents per
gallon.

California LEV Standards: LEV was modeled for only California in the base case analysis.
CARRB established four new classes of light and medium-duty vehicles in 1990 with increasingly
stringent emission levels: transitional low emission vehicle (TLEV), LEV, ultra-low emission vehicle
(ULEV), and zero-emission vehicle (ZEV). CARB also established a decreasing fleet average
standard for emissions of nonmethane organic gas (NMOG). Auto manufacturers can meet the fleet
average NMOG standard using any combination of TLEVs, LEVs, ULEVs, and ZEVs they choose.
However, CARB also included a ZEV requirement as part of the LEV regulations, which was modified
in 1996 to provide for introduction of ZEVs into California by automobile manufacturers but removed
specific sales requirements until 2003, where 2 percent of the vehicles produced for sale in California
must be zero-emitting vehicles. This percentage increases to 5 percent in 2001, and to 10 percent in
2003. In 1994, the Ozone Transport Commission (OTC) voted to recommend that EPA mandate the
California LEV program in the Northeast, and shortly thereafter presented a petition to EPA. OTR
LEV was not included in the base case analysis performed by E.H. Pechan. It was, however, included
for the thirty seven Easternmost United States in the form of the 49-state LEV program for the
determination of baseline air quality for purposes of this RIA. Further discussion of California LEV can
be found in the base case technical support document.

IV(B)(3) REGIONAL NOx MANAGEMENT

This RIA’s baseline includes the following:

. Full implementation of current Clean Air Act Amendments of 1990 Amendments. A
discussion of this assumption can be found in the previous section of chapter.
. Current implementation techniques mandated under subpart (2) of the Act hold. The

analytical team believes the most appropriate implementation strategy for this RIA would be the
strict application of subpart (2) requirements, leaving any future flexibility to the analysis
performed for the part 51 implementation strategies.

. Implementation of a regional NOx strategy in the East which approximates the efforts
of current regional efforts by OTC and OTAG. Current efforts to address long range NOx
transport issues include the OTR and efforts to expand the OTR requirements to the thirty
seven Eastern United States. While these efforts are not complete, the staff anticipates their
implementation far in advance of the 2007 air quality assessment undertaken for this RIA. The
staff believes that these efforts will be in place in the year 2007, and because they are being
undertaken to attain the current ozone NAAQS, they should be included in the analytical
baseline of this RIA.
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Current regional modeling efforts affect this RIA’s baseline air quality by: (a) significantly
reducing the affect of long range NOx transport in the East, (b) reducing the number of nonattainment
areas under each alternative and the targeted reductions necessary within those that remain, and (c)
reducing the number of residual nonattainment arcas under each alternative. For purposes of
identification, this baseline will be referred to in this RIA as the “Regional Control Scenario” (RCS).
However, while these regional analyses are under way at this time, the strategies they represent are not
in place. While the analytical team for this RIA believes these measures (or other measures with similar
effects) represent a truer picture of the anticipated 2007 air quality, there is still a chance these regional
efforts will not come to pass. Therefore, this second baseline, referred to in this RIA as the “Local
Control Scenario” (LCS), provides an upper bound to the anticipated costs of the new ozone NAAQS
in the event regional efforts fail to arise before 2007. LCS results appear at the end of this chapter,
behind those of the analytical baseline (RCS). The only difference between the RCS baseline and the
LCS is that under the regional control strategy, a 0.15# per million BTU NOx cap and a California
LEV program are applied to each county in the ROM domain prior to the identification of areas where
local ozone controls are still needed. '*

IV(C) THE METHODOLOGY FOR DETERMINING OZONE CONCENTRATIONS IN 2007

“Baseline” refers to the set of hourly predicted ozone concentration values for each county in
the contiguous United States predicted for the year 2007, prior to the imposition of any controls that
may be needed to fully attain a NAAQS within a given nonattainment area. The baseline ozone
concentration includes all regional control measures applied to meet the current standard. This section
discusses the process we employed to create the analytical baseline, as well as a second baseline for
the LCS. The staff used these baselines to identify eight sets of nonattainment areas, one each for the
four alternative standards which were analyzed directly under the Regional Control Scenario (RC S) and
the Local Control Scenario (LCS).

Monitored ozone concentrations greater than the standard are a necessary condition for an area
to be considered nonattainment. Consequently, an argument can be made that any future violation of an
ozone NAAQS should be based upon the presence of a monitor to record it. The number of counties
with ozone concentrations that exceed the standard is probably greater than the number of counties for
which such exceedances have been monitored. Therefore, examining only those counties which contain
ozone monitors would understate the true nature of the ozone problem and the cost of its correction. In

18 Statistical inference describes the population but does not address the specific characteristics of the
individual observations within it. Consequently, the reader should keep in mind that the analyses performed
within this RIA do not identify actual nonattainment areas in the analytical year. Instead, the identified
counties which exceed any given standard and the nonattainment areas which come from them should be
viewed as representative of the expected scope of each alternative’s nonattainment problem. Given the
limitations of the analyses presented in this and other chapters, the technical staff for this RIA believes
that, on average, the predictions made herein are reasonable. For any given area, the models employed can
over or under predict the true level of any estimation.
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addition, ozone precursors and ozone itself can travel long distances. Consequently, transport is an
important consideration for this analysis. For these reasons, the technical staff determined that, to fully
model the impact of each alternative ozone standard in the year 2007, it would need to model ozone in
every county of the contiguous United States for every hour of the analytical year. Ideally, we would
have used an emissions inventory based model, but the Regional Oxidant Model (ROM)'®, the most
sophisticated ozone model available at the time of this analysis, models only the Eastern United States
for a ninety day period during the ozone season.

Other models have been employed for other areas, specifically the Southern Coast of
California, but for the remainder of the country (part or all of the seventeen Westernmost States,) no
ozone models existed. Staff investigated using a “patchwork” approach to ozone modeling through
which ROM would be used to model the Eastern United States, South Coast modeling efforts would
be used for the Los Angeles area, and a third model would be developed to predict ozone
concentrations in the Non-Rom-Non-California (NRNC) remainder. Staff decided such an approach
had significant methodological problems, primarily with respect to aggregation and comparison. While
each model would provide estimations of the ozone concentrations in 2007, there was no guarantee
that the predictions would be comparable. An ozone concentration in one area may or may not be
equivalent to the same modeled value for another area, if the two values were derived by different
models. Even if the problems associated with a patchwork approach could be resolved, these models
still would not have addressed the need for modeling an entire year. This problem was most significant
for the health benefits analysis, where outcomes are more directly linked to the ozone concentration.

Consequently, the Agency’s analysts decided to apply a single modeling methodology across
the entire contiguous United States and use this approach to approximate the expected ozone
concentrations through out the analytical year. Although the model that was chosen has limitations, the
analysts believes that the benefits of having a single comprehensive national model exceeded these
limitations. Based on an analytical foundation of existing monitored data and ROM predictions for the
Eastern United States, we developed an extrapolation technique (hereinafter called “Centroid’) which
allowed us to estimate ozone concentrations in every county in the United States in the year 2007. A
more complete discussion of the Centroid methodology can be found below, and a complete discussion
of the Centroid methodology can be found in the docket (Mathtech, 1996).

IV(C)(1)  THE CENTROID METHODOLOGY

The Centroid methodology was based upon three existing data sets: the Aerometric Information
Retrieval System (AIRS) Air Quality Subsystem (AQS) recorded values of actual ozone concentrations
for 1990, and two ROM model runs for air quality. There are 890 monitor records in the 1990 AIRS
database, many of which are in the Western United States, outside the ROM domain. The record for
each monitor included the monitor identifier and 8760 hourly ozone concentration values, one

19 A discussion of the ROM model can be found in the docket in the documents listed at the end of this
chapter.
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observation for each hour in the analytical year. ROM predictions for 1990 were based upon the 1990
AIRS inventory and 1987 meteorology for the ozone season, with hourly observations predicted for
cach ROM gridpoint. For each ROM gridpoint, the ROM predictions for hourly ozone concentrations
in 2007 were based upon the expected air inventories described above in IV(B), above (plus any
adjustments to the inventory necessary to approximate the effects of regional control measures under
the RCS).

The objective of the Centroid methodology was to compare the ROM predicted ozone
concentrations in 1990 and those for our analytical baseline in 2007 to calculate a metric which could
be applied universally to 1990 monitored values to transform them into a prediction of 2007 monitored
values across the contiguous Untied States and throughout the analytical year. To do this, the analysts
regressed ROM 1990 predicted values against ROM predicted 2007 values and then applied the
coefficients from this regression to the hourly observations in 1990 to predict the average expected
change in ozone concentration for those monitors. Once these data were transformed into hourly
predicted ozone concentrations at monitor sites, these hourly predictions were interpolated to the
geographic centroid of each county in the forty eight contiguous United States. The regression and
interpolation processes are described below, in the remainder of this section.

IV(C)(2) ADJUSTMENTS TO MONITORED DATA

Most of the monitor records in the "AMP350" report of the AQS subsystem of AIRS had data
missing for some hours during the year. For example, many monitor records have the midnight hour
missing. In addition, many locations have a well defined ozone season and monitors often operate only
during this season. No data are available outside of the ozone season for these monitors. Finally, some
monitors occasionally fail to report hourly data, causing problems in determining 8-hour averages. The
staff also discovered that more than one set of data were sometimes reported from the same site
location. Therefore, the EPA developed a set of criteria and data assumptions to provide a defensible
foundation for compliance analysis based on these monitor data:

Collocated Monitors: Each record had to correspond to a unique monitor. However, upon
examination, it was discovered that seven monitoring sites had two sets of records. The EPA selected
the maximum of the hourly values across the two collocated records.

Data Obsolescence: The analysts compared a list of the latest available 1990 monitor
identifiers used for compliance purposes against the monitor identifiers in the AIRS database. The
AIRS data had eleven monitors that did not exist in the EPA compliance list. These monitors were
dropped from the current list of 1990 compliance monitors because the reported data was considered
not suitable. Six monitors appeared on the compliance list that did not exist in the AIRS data. Of these
six monitors, two were outside the continental United States. The remaining four monitors were late
entries from NAPAP and were discarded for the present analysis. After adjusting for missing and
dropped monitor records, 879 monitors remained.

Ozone Season Adjustments: Most monitors are not operated for 24 hours a day, 365 days
per year. In fact a significant number of monitors are operated only during the ozone season. EPA
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reviewed the definitions of ozone seasons, and, with the exception of Indiana, Michigan and Texas, the
ozone season used in the present analysis is the same as the ozone season used by staff and its
contractors. Indiana and Michigan now have ozone seasons which end a month earlier than the
definitions in place in 1988. The shorter Indiana and Michigan ozone seasons were adopted to be
consistent with the present definition. Texas has ozone seasons which vary across the state from 8
months to the entire year. The ozone season used for Texas in this analysis was the entire year.

Selection Criteria: In previous analyses, the analysts excluded any monitor without data for
the major portion of a year. To identify modeled nonattainment areas, any monitor having 90 days’
worth of values during the ozone season was included in the analysis, as long as it reported at least
eighteen hours for each day.

Missing Values: In previous ozone benefits analyses, missing monitor hours were filled-in
using the mean of the concentration values for that monitor and hour of the day over the month which
contained the missing value. However, a mean value skews the 8-hour average concentration.
Therefore, the staff employed a different "fill-in" methodology. Rather than substitute a mean
concentration value for a missing hour, the actual concentration value registered at the nearest monitor
was used as the fill-in value, subject to the following limitations: only the nearest 25 monitors would be
considered, and no data was to be "imported”from a monitor more than 500 miles away from the
monitor having a missing data hour.?® If the two criteria could not be met, then the mean of the
concentration values method was used for that monitor and hour of the day. After testing these
assumptions and filling in for missing data, we observed the following characteristics:

° On average, it took twenty three monitors to completely specify data during the ozone season,

] The average distance from a monitor to the location of a monitor used to import missing data
was 4.4 miles, and

o On average, the farthest monitor used for filling in missing data was 150 miles from the monitor

with missing data.

IV(C)3)  THE REGRESSION

After completing the data set for each monitor through the processes described above, the next
step was to use these data to predict the ozone concentration for each hour at each monitor site in the
year 2007. To do this, the analysts used an Ordinary Least Squares (OLS) regression of 1990 ROM
predicted concentrations and a number of additional explanatory variables against ROM predicted

20 In the East, observations have a greater variance but sites are closer to each other, which mitigates the
affects of greater variability on predicted results. In the West, where monitors are spread out and counties
are larger, the affects are just the opposite. Western ozone concentrations tend to have a relatively low
variance. Therefore the low variability in monitored values mitigates the affect of a wider distribution of
sites on predicted results.
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ozone concentrations in 2007. This regression allowed the staff to predict the average expected change
in ozone concentrations between 1990 and 2007.

OLS regressions are defined as BLUE - the Best Linear Unbiased Estimator of the relationship
between a dependent variable and its independent variable descriptors. “Best” refers to the OLS
characteristic that no other linear predictor has a lower variance. Consequently, while the estimates
derived through the OLS process have a built in error when compared to observed values, no other
linear model will consistently produce a better estimate of actual values such that the error term has a
lesser variance. “Unbiased” means the OLS estimator does not carry within it any systematic error.
Error terms are normally distributed with an average value of zero. Therefore, while still an estimator,
there is no better linear estimator which could be applied to this analysis. The remainder of this section
discussed this regression.

Functional Form: One of the key limitations of the OLS regression is that it is a linear
program used to predict the photochemistry of ozone creation which constitutes a highly non-linear
system. The staff investigated including quadratic terms within the OLS model to mitigate this limitation.
In sample regressions on subsets of the data, the analysts determined that although a quadratic term
based upon 1990 ROM predicted air quality was statistically significant, the explanatory power of such
a term was minimal. Sample regressions indicated the coefficient for such a term had a magnitude of
approximately 10, indicating that only for ozone concentrations in excess of 224 ppm did the
coefficient make a difference in the predicted ozone concentration outside the range of measurement
error. Observations with values equal to or greater than 224 occur only in the worst nonattainment
areas, where the predictive power of the quadratic term would not be needed to identify nonattainment
areas. In addition, sample regressions performed without a quadratic term had coefficients of regression
(R?) above 0.90. Consequently, regressions run with a quadratic term contributed little to the overall
explanatory power of the pure linear functional form. Therefore, this analysis rejected the inclusion of a
quadratic term and applied OLS techniques on only linear terms.

Sample Selection: Data from the 1990 and 2007 ROM hourly predicted grid cell ozone
concentrations were arrayed side by side into a set of over thirty million entries, such that each 1990
observation matched its 2007 counterpart in grid cell location, time of day, and date of observation.
From this array, we applied a random number generator (LOTUS's @RAND function) to identify three
random sets of numbers, the first for the x coordinate of the ROM grid cell, the second for the y
coordinate of the ROM grid cell, and the third for the hour of observation. This set of coordinates, (x,
y, t) formed the basis upon which the OLS regression could be performed. Geographically, ROM
contains grid cells over water (primarily the Atlantic, the Gulf of Mexico, and the Great Lakes) and in
Canada. Agency analysts culled the sample to remove these extraneous data elements.

The analysis team considered selecting its sample from a subset of the data such that the peak
ozone concentrations were better represented in the regression. However, the data set from which the
sample was selected had its own inherent bias toward higher ozone levels. Because the ROM data set
covers the ninety day ozone season, one would expect ROM predicted ozone concentrations to be
higher than actual values selected from outside the ozone season. Consequently, without further
restricting the data set from which samples were drawn, the regression emphasizes higher values by
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virtue of exclusion. Together with the actual data available for monitored sites in 1990, the RIA analysts
believes the OLS regression is sufficient to characterize the ozone problem.
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TABLE IV-1
REGRESSION EQUATION STATISTICS
(Ordinary Least Squares)

REGIONAL CONTROL STRATEGY LOCAL CONTROL STRATEGY
INDEPENDENT (7,484 Observations) (1,093 Observations)
VARIABLES

COEFFICIENT T-STATISTIC COEFFICIENT T-STATISTIC

Constant 9.4709 6.362 -1.09765 -0.403
ROMS90 0.78766 292.809 0.904335 193.696 *
MFGPC 0.37046 0.506 1.66716 1.306 **
POPO7 -2.3576 -2.487 2.47670 1.404
SEVR 0.88009 2.941 0.601086 1.255
SERS7 0.39421 1.247 -0.789582 -1.580 **
MAMD 1.3104 7.088 0.258379 0.748
Adjusted R? .92 973

*  Statistically significant at the one percent level
**  Gtatistically significant at the twenty percent level

Model specification: To specify the relationship between 1990 and 2007 ozone
concentrations, this regression includes five additional descriptive variables: MFGPC, POP07, SEVR,
SERS, and MAMD. MFGPC is the growth rate in manufacturing earnings per capita between 1990
and 2007, determined through Bureau of Economic Analysis (BEA, 1990) data for the appropriate
county. POP07 is the population growth rate for the county, also determined by data from the Census.
SEVR, SERS, and MAMD are three binary variables which record the subpart (2) nonattainment
classification associated with the 1990 ozone concentration for each county. Each variable records a
one if the area would be classified severe, serious, or moderate and marginal respectively. If not, the
variable records a zero.?!

In sample runs, the regression revealed the five additional explanatory variables had little
significance and, in several cases, contradicted the a priori expectations of the staff’s experts. The
analysts believe the insignificance of these variables arises from the fact that the ROM model already
accommodates these characteristics; but because the regressions will be used to extrapolate air quality
beyond the ROM domain, the five additional descriptive variables must be retained to account for
differences in air quality, especially in non-ROM counties. The results of the two regressions are listed
below in Table IV-1. A more detailed discussion of the regression can be found in the docket
(MathTech, 1996).

21 For an area in attainment, all three variables would record a zero. Therefore, each dummy variable can be
interpreted as the marginal change in ozone concentration that can be expected to occur between 1990 and
2007 due to the severity of the area’s ozone problem, relative to an area’s meeting the standard.
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Results: The OLS regression resulted in a coefficient of approximately 0.79 for the 1990
ROM-predicted ozone concentrations. Because the coefficient for ROM90 is less than unity, given the
full implementation of the Clean Air Act Amendments of 1990 and the application of a regional NOx
program in the East, one can expect ozone concentrations to decline between now and 2007,
everything else held constant.?? In other words, ROM predicts that for the ROM domain, on average,
the rate of decrease in ozone concentrations due to the imposition of 1990 CAAA requirements will be
greater than the rate of increase in ozone concentrations due to economic growth for that same area.
This general conclusion also holds for the local control scenario sensitivity analysis, reported in the
rightmost two columns of Table IV-1.

The independent variables for growth rate and nonattainment arca designation explain additional
variation modeled by ROM between 1990 and 2007. 4 priori, it is expected that, everything else held
constant, areas with higher growth rates should experience increases in ozone concentrations between
1990 and 2007. These expectations are sensitive, however, to the inherent nonlinearities of the ROM
model and the particular control strategies being modeled by ROM. Both these factors contribute to the
differences observed in Table IV-1 between the regression results for the two baselines.

Application: Under the assumption that the estimated relationship found in the ROM domain
would hold in the Western United States, the results of the regression analysis were applied to each
monitor by multiplying each hourly monitored value by the appropriate scalar coefficients. These
adjusted hourly values constituted a nation-wide prediction of monitored ozone concentrations in the
year 2007. From the projected monitor values, the analytical team interpolated ozone concentrations to
the geographic centroid of each county through a process described in the next section of this chapter.
This interpolation does not lose any of the data richness found in the original monitored values. Instead,
applying the OLS results to each observed value resulted in a linear transformation of that value to a
2007 predicted ozone concentration. Because the transformation was linear and based upon actual
monitored values, the transformation kept the relative magnitudes of each observation.

IV(C)4) INTERPOLATION TO CENTROID “PROXY” MONITORS

Based on the fill-in methodology described above, the Centroid methodology establishes a
complete hour-by-hour stream of observations for each ozone monitor in the country. From the OLS
regression described above, the staff used those monitored values to predict monitored ozone
concentrations in the analytical year 2007. To completely specify the air quality in the contiguous United
States, this RIA applies the Centroid methodology to create a “proxy” monitor at the geographic
centroid of each county. For each county centroid “proxy” monitor, hourly ozone concentrations were
assigned as if an actual monitor had been in operation at that location. The following methodology was
employed to establish the hourly values associated with each “proxy” monitor.

22 From a partial derivative standpoint, this is true, but because of the constant term, this is not always the
case. For some low levels of ozone, the 2007 value can actually be overwhelmed by the magnitude of the
other statistics. However, these levels were much too low to affect any of this RIA’s conclusions.

IV-20



For each county centroid, the RIA analysts identified the three closest ozone monitors that
formed a triangle around it, ignoring relative elevations and calculated the hourly ozone concentration at
the county centroid “proxy”” monitor according to the following formula:

3
C,,= s
J=

where C,; represents the concentration at the centroid “proxy” monitor for the i™ hourly observation,
C,; represents the concentration at the j™ monitor for the i" hourly observation, with 1, 2, and 3
representing the surrounding actual monitors from which the linear transformation was performed. D
represents the sum of the distance between each of the three surrounding monitors (d;) and the
enclosed centroid “proxy” monitor. Because C,; is the distance weighted average of the values
associated with its three surrounding monitors, by construction, its value was bounded by the lowest
and highest values of those three monitors.

Some county centroids (for example, along the U.S.-Mexican, the U.S.-Canadian border, and
continental coasts) could not be interpolated by using three surrounding monitors. For some other
monitors, the distance from the centroid to one of the three closest surrounding monitors was greater
than five hundred miles. In these cases, the analytical staff defined an alternative weighting scheme
where weights were defined which varied inversely with distance. In this weighting scheme, the three
nearest monitors were used, *> whether or not they enclosed the centroid. 277 counties in the
contiguous United States required the alternative weighting scheme, but none of them affected the
results of this analysis. Under this alternative weighting scheme, the centroid was either part of a larger
network of monitors and did not carry the design value which triggered nonattainment, or the county
was not part of a nonattainment area.

IV(C)(5) LIMITATIONS AND CAVEATS FOR USING THE CENTROID MODEL

Predicting concentration values in some future year involves a great deal of uncertainty.
However, the values have been produced under a specific set of assumptions and within the confines of
a model that, at the time of this analysis, represents best estimates of what the levels and patterns of

23 This weighting scheme is similar to other kriging methods used for predicting ozone concentrations. See
Lefohn, A.S., et als., "An Evaluation of the Kriging Method to Predict 7-h Seasonal Mean Ozone Concen-
trations for Estimating Crop Losses," JAPCA 37:595-602 (1987).
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concentrations will be in 2007. The major assumptions that must be considered in applying the results
of this analysis include:

. County concentrations can be represented by interpolating values from surrounding
monitors to the geographic centroid of the county. Predicting ozone concentrations based
upon a linear transformation of the concentrations at the three closest surrounding monitors
must, by design, produce a predicted value bounded by the highest and lowest of the three
observations. Therefore, ozone predictions in any given county may be over or under predicted
at the geographic centroid. This was of special concern for counties without monitors, since the
county’s design value ozone concentration would be driven by centroid values. However, the
technical staff who worked on this problem do not believe this is a major concern because, as
explained earlier in this chapter, there is an indirect relationship between the density of monitors
and the variation in observations across monitors which minimizes the limitations of this caveat.
In the East, monitors more than in the West for any given hour. However, in the East, monitors
are much denser, thereby diminishing the variation in centroid interpolations. In the West, the
opposite hold: monitors are farther apart but have very low variation, which again reduces the
variance at centroid locations.

. There is a linear relationship between monitored values. This may or may not hold true,
depending on the centroid and its surrounding monitors. Again, this is probably more true in the
East where sites are closer than in the West.

. Modeled concentration values for 2007 also represent modeled concentration values
for the other two years necessary for a three year averaging period. The ozone primary
standards analyzed in this RIA all deal with a three year averaging period. In all cases, either the
number of exceedances or the monitored values themselves are averaged over three years.
However, the analytical scope of this RIA was limited to a single years’ observations and the
analysts assumed a single year’s data represented a three year stream of values. While this may
appear to be less rigorous, the level of uncertainty in current modeling techniques limits the
value of adding a second and third year to the analysis. While the staff recognizes the potential
for differences based on the limitation of a single year’s data, the direction and magnitude of
that bias are (a) unknown, and (b) probably not very large so long as a year with
“representative” meteorology has been chosen. Using the 0.08 ppm five expected exceedence
form for purposes of illustration, five expected average exceedences over three years actually
means that, in any given year, up to sixteen exceedances can be allowed, so long as the other
two averaging years do not have any exceedances of their own. Therefore, the standard value
for any given year could be any of the actual exceedences in that year between the first and the
sixteenth highest daily concentration. However, the underlying assumption is that this RIA is
modeling a representative year, and that, on average, the ozone concentrations observed for
other years would be very similar. Consequently, the staff believes that the actual ozone
concentration which would trigger nonattainment is probably limited to a much narrower range,
probably between the fourth and eighth highest value for the modeled year. Empirically,
monitored data supports this hypothesis. For example, analysis of the three year period from
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1993 through 1995 at sites which had three years’ worth of data, the ozone concentration
which triggers nonattainment occurred 29 percent of the time in 1993, 28 percent of the time in
1994, and 43 percent of the time in 1995.

Meteorological conditions are the same in 2007, 1990, and 1987. Ozone concentrations

are a function of precursor inventories and meteorology, with the variance in meteorological
data much greater than that for inventories. Therefore, air quality models reveal the greatest
change when the model changes its meteorology. However, most modeling is performed with
meteorology held constant, mainly because of the resource intensive nature of changing it. Using
the same meteorology in each analytical year carries with it the underlying assumption that the
year chosen will capture the full range of ozone characteristics for all but the most extreme
ozone years. However, in the regressions run for use in interpolating to areas outside the ROM
domain, constant meteorology has a distinct advantage. Because the regression assesses the
effects of meteorology as constant between 1990 and 2007, it “falls out” of the analysis,
leaving behind a clearer picture of the impact of changing inventories.

Along with the assumptions listed above, the Centroid methodology carries with it several

additional caveats. These include:

Centroid is monitor driven and the results are limited by the network of monitors in
existence in 1990. This may be especially limiting in the Western United States where
monitors are relatively sparse. Consequently, the model may under predict the true degree of
nonattainment for any or all of the alternative standards. However, this is a limitation that exists
for all of the air quality models that were available at the time of this analysis.

The Centroid algorithm cannot be applied in about 10 percent of the counties in the 48
contiguous United States. Generally, these are counties which fall near international or
coastal boundaries or where at least one of the nearest three monitors was more than five
hundred miles away. However, as discussed above, this limitation did not affect the overall
results of this analysis.

The present analysis extrapolates outside the ROM domain, under the assumption

that ROM temporal relationships between 1990 and 2007 hold for the Western United
States. Various explanatory variables were included in the regression equation to control for
possible spatial differences in data that help to explain variations in concentrations over time.

IV(C)(6) CONCLUSIONS

While the application of an air chemistry driven national model would have been the optimal

means by which the technical staff would have made its impact determinations, no such model existed at
the time of this RIA. The best available air chemistry model at the time of this analysis was the Regional
Oxidant Model. However, this model could not meet the need for a national complete year analysis.
Therefore, this RIA developed an alternative model for predicting air quality in the year 2007 which
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relied upon the predictive strength of the ROM model but allowed for temporal and spacial

interpolation. While Centroid has several significant limitations, statistical analysis of it compared to
ROM, 1990 modeling predictions, and with independent sources indicate Centroid is statistically similar
to each of the benchmarks analyzed. Therefore, while Centroid is not a pollutant dispersion model, it
was the only tool available, given the requirements of this analysis. Therefore, the technical staff believes
the Centroid model is a reasonable analytical tool for establishing preliminary impacts.
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V. METHODOLOGIES FOR DETERMINING EMISSION REDUCTION TARGETS AND
CONTROL STRATEGIES

V(A) INTRODUCTION

This RIA does not, nor did it intend to predict the actual ozone concentration that will occur in
the analytical year. Given the limitations of the analyses presented in this and other chapters, the
technical staff for this RIA believes that, on average, the predictions made herein are reasonable.
Instead, the identified counties which exceed any given standard and the nonattainment areas which
come from them should be viewed as representative of the expected scope of each alternative’s
nonattainment problem. However, for any given area, the models employed can over or under predict
the true level of any estimation. Therefore, the counties and nonattainment areas identified within this
RIA should be viewed as representative of the expected scope of each alternative’s nonattainment
problem, rather than as a declaration of future attainment status.

Once emission inventories had been estimated for the year 2007, the next step was to estimate
air quality for the analytical year. This was done by extrapolating 1990 monitored air quality data to
2007, using the Regional Oxidant Model (ROM) estimates of air quality in the Eastern United States as
a scaling factor. After predicting ozone concentrations in 2007 for the entire contiguous United States,
the RIA team identified potential nonattainment counties and their related nonattainment areas according
to the requirements of subpart (2), described below in section V(B). ROM modeling and Urban
Airshed Model - IV (UAM-IV) estimates of targeted precursor reductions for the current standard
were then used as an input into the establishment of VOC and NOx targets for all identified
nonattainment areas. This process is described in section V(C). V(D) describes the process by which
projected inventories were translated into control strategies, and V(E) discusses the residual
nonattainment phenomenon.

V(B) IDENTIFYING NONATTAINMENT AREAS
V(B)(1) DETERMINATION OF NONATTAINMENT AREAS - COSTS
The Clean Air Act (CAA) in Sec 107(d)(4) states:

“If an ozone nonattainment area located within a metropolitan statistical area or
consolidated metropolitan statistical area (as established by the Bureau of the Census)
is classified under part D of this title as a Serious, Severe, or Extreme Area, the bound-
aries of such area are hereby revised (on the date 45 days after such classification) by
operation of law to include the entire metropolitan statistical area or consolidated
metropolitan statistical area.”

The CAA further states:



“The governor can undertake a study to evaluate whether the entire metropolitan
statistical area or consolidated metropolitan statistical area should be included within the
nonattainment area. Whenever a Governor finds and demonstrates to the satisfaction of
the Administrator, and the Administrator concurs in such finding, that with respect to a
portion of a metropolitan statistical area (MSA) or consolidated metropolitan statistical
area (CMSA), sources in the portion do not contribute significantly to violation of the
national ambient air quality standard, the Administrator shall approve the Governor's
request to exclude such portion from the nonattainment area. In making such finding, the
Governor and the Administrator shall consider factors such as population density, traffic
congestion, commercial development, industrial development, meteorological
conditions, and pollution transport.”

These principles apply to all nonattainment areas. If the air quality of an area violates the ozone
standard, or if sources in that area contribute to violations in a nearby area, the area must be designated
nonattainment. The general presumption is to designate the entire CMSA or MSA (C/MSA) or
county, which ever is larger. Adjacent counties to a C/MSA should be attached to the C/MSA.
Monitors are placed in counties downwind of the urban areas and may be located in counties just
outside the C/MSA. When these counties measure violations they should be attached to the C/MSA or
counties which contribute to the violation.

The above process for defining nonattainment areas does not necessarily hold when actually
applied to a given area surrounding a monitor deemed not in attainment of the current standard. Instead,
the CAA methodology acts as a starting point for a politically and economically driven process of
adjustment that operates to reduce the size of the nonattainment area. This process cannot be modeled.
Therefore, the analytical staff decided that when identifying nonattainment areas in the year 2007 for
each of the alternative standards under each baseline scenario, the strict letter of the Act should be
followed without regard for any process that would work to change the size and shape of the
nonattainment area. While this decision tends to overstate the size of nonattainment areas and, hence,
the associated costs and benefits of attainment, the decision does not incorporate subjective
assessments of what changes might occur in any given nonattainment area. A second source of potential
over-estimation in this analysis occurs because of differences between county definitions and those of
C/MSAs. In many cases, a C/MSA definition includes partial counties. This analysis, however, includes
the entire county whenever this situation arises. Therefore, the analysis has a second tendency for a
slight overprediciton of the costs and benefits associated with each alternative standard.

For each county that exceeded the standard for any of the alternative standards, the following
area identification rules were applied:

. If the county was included in the definition of a C/MSA, the entire C/MSA was identified as
nonattainment.
. No partial counties were included in a nonattainment area definition. For partial counties within

C/MSA:s, the entire county was included in the nonattainment area definition.
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. If a county was identified as exceeding any standard and was not part of a C/MSA definition,
but was contiguous or very close to a C/MSA area which had been identified as nonattainment,
the nonattainment area “absorbed” that near-by county. !

. If a county was identified as exceeding one or more of the alternative standards and was not
sufficiently close to an existing C/MSA, the nonattainment area was defined as that single
county.

. When a group of contiguous counties each recorded a violation but those counties were not

part of or near a nonattainment C/MSA, those individual counties were combined into a single
nonattainment area.

V(B)(2) IDENTIFICATION OF MARGINAL NONATTAINMENT AREAS

The current implementation strategy under part 51 requires marginal nonattainment areas to
perform six tasks (EPA, 1996a):

. Institute a New Source Review (NSR) program
. Develop an emissions inventory

. Develop emission statements

. Establish periodic inventories

. Institute RACT “fix-ups”

. Perform I/M corrections

The first four tasks listed above do not require the imposition of control measures. Instead, each
task incurs only administrative costs. While administrative efforts do not result in direct reductions of
pollution, the Agency has long recognized the ability of non-control pollution management efforts to
indirectly produce air quality improvements, as noted in the RIA for the part 70 Operating Permits Rule
(EPA, 1992). For instance, a source may discover upon developing a new emission inventory that a
simple adjustment to its boiler temperature can result in more efficient combustion and lower NOx
emissions. Generally, administrative costs for these items are small, given the relative magnitude of the
command-and-control costs associated with VOC and NOx measures. For example, the 1996 ICR for
the Operating Permits Rule lists the data collection burden to sources as about $45 million annually for
the entire nation. The subset of ozone nonattainment areas which would incur these costs would make
that cost much smaller. Consequently, administrative costs are not included in this RIA. Administrative

1 The goal of identifying nonattainment areas was to minimize the number of NAs necessary to fully
incorporate all identified counties. If, for example, a county was identified as nonattainment and it sat
between two existing C/MSAs, the staff selected the closest C/MSA to define as nonattainment if: both
areas were already identified as nonattainment. However, if one C/MSA had been identified as
nonattainment and the other had not, the staff chose the nonattainment C/MSA, even if it was further from
the original nonattainment county.
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costs will be discussed in detail as part of the Paperwork Reduction Act requirements for the part 51
implementation part of this NAAQS process.

The last two tasks listed above, while they require the application of control measures, are
designed to correct shortfalls in previously required controls with regard to I/M and RACT. However,
when creating its baseline inventories, the methodology employed in this RIA did not allow for less than
one hundred percent compliance for each requirement. Therefore, by construction, while RACT “fix-
ups” and I/M corrections may exist for any given marginal nonattainment area, those measures do not
appear in the available inventory of controls. Consequently, these two tasks carry with them zero
control costs within this analysis.

This inventory limitation may result in an underestimation of measurable control costs but for
several reasons, the staff believes the overall impact on costs is small. First, the CAA mandated
controls are for rule effectiveness improvements on existing measures. Current Agency estimates put the
average rate of rule effectiveness at over ninety-five percent (EPA, 1996e, forthcoming). Consequently,
the marginal improvements from the CAA mandated improvements (and their subsequent costs) will
probably be very low. Second, these controls are for improvements in marginal nonattainment areas
identified in 2007. Many of these areas will have been marginal nonattainment areas for a number of
years prior to 2007. During that time, they would have been working toward addressing rule
effectiveness. Consequently, there may be little left to do within these control cost categories in 2007.
This assumption will be reviewed and may be relaxed during the next stage of the analysis.

Given the mandatory tasks listed above and the two assertions that (1) administrative efforts
may result in marginal improvements of air quality and (2) mandatory control measures may exist and
be employed in some marginal nonattainment areas even though this analysis cannot identify when this
may occur, this RIA assumes the mandatory measures listed above are sufficient for marginal
nonattainment areas to attain the standard. However, it is possible that additional control measures may
be needed to achieve some air quality improvements in some marginal nonattainment areas. Although
the costs associated with achieving the improvements are likely to be small relative to other costs
presented in this RIA, to the extent that there are control costs associated with these areas, the costs
presented in this analysis are understated.

Marginal nonattainment under the current standard ranges from .12 to .138 ppm, or 15%
beyond the standard. To determine an analogous range of marginal nonattainment for the alternative
eight hour standards, the Agency’s analysts investigated three different approaches: (1) rolling back the
upper end of the current marginal nonattainment range by the same percentage that would be applied to
roll back the current standard to achieve a .08 ppm level (i.e., by a factor of .86), (2) applying a similar
distribution to nonattainment classifications to that which was used for the current standard, and (3)
increasing the level of the .08 ppm standard by the same amount that would achieve the upper bound of

2 The Interim Implementation Procedure established by the Agency to address the transition between the
current and proposed ozone NAAQS includes a requirement for a 3% RFP to address ozone concentrations
above the standard. This requirement was not a part of the current CAA requirements and was not
considered for this analysis. However, the Agency plans on investigating this RFP requirement in the
future, if appropriate.
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the current marginal nonattainment range (i.e., by a factor of .15). The first approach resulted in too
many marginal nonattainment areas. Multiplying the .138 ppm upper bound by the .86 factor resulted in
an upper bound for the eight hour standards of .117 ppm. Under this scenario most nonattainment areas
under an eight hour standard would be able to qualify as “marginal”. Investigation of the second
approach indicated it was unnecessarily complex. As the form of the eight hour standard changes, so
does the number of nonattainment areas and their distribution. The second approach would result in a
slightly different upper bound for marginal nonattainment in all of the eight hour forms. Therefore, the
staff applied the third approach and established the upper bound for an analogous marginal
nonattainment classification under an eight hour averaging time at .092 ppm, or 115% of the standard.’

V(C) IDENTIFYING TARGETED REDUCTIONS

Once nonattainment areas were defined under each alternative standard, the Agency’s technical
staff determined VOC and NOx reduction targets for each area exhibiting modeled air quality worse
than that found in a marginal nonattainment area. The technical staff relied primarily upon the expertise
of its air quality modelers for their recommended VOC and NOx targets. The Agency’s air modelers
used a number of sources to determine VOC and NOx targets for the RIA team:

ROM modeling: While limited to only the Eastern United States, ROM modeled air quality
was an integral component in understanding the dynamics of air chemistry vis a vis emissions
inventories. Over the years the Agency has performed a series of ROM analyses (matrix runs and
NAAQS simulations) designed to investigate the regional implications of localized control for across-
the-board VOC, NOx, and VOC + NOx reductions. Generally, these sensitivity runs were performed
for targeted reductions in ten percent increments, providing a fairly clear picture of the interrelationship
between emissions and air quality in each area. Within the limitations of the ROM model, these
sensitivity runs provided the Agency with a source of targeted VOC and NOx reductions to attain the
current standard and the eight hour alternatives within the ROM domain.

UAM modeling: The Urban Airshed Model (UAM-IV or UAM-V) predicts air quality in
specific metropolitan areas, * utilizing meteorological and emissions data. Because UAM domains are
defined for areas that violate or are in danger of violating the current ozone standard, these domains
were generally areas that were predicted to violate at least one of the proposed standards. Therefore,
the technical team further clarified its VOC and NOx targets for each UAM area based upon

3 This range is consistent with the analysis performed in the Staff Paper (c.f,, pp. A-21 -22),

4 The size of the UAM modeling domain is fixed and does not necessarily correspond to the area of the
MSA, CMSA or nonattainment area associated with that urban location.
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discussions with UAM modelers at the State, Regional and National level, as well as the results of the
1995 3rd Urban Airshed Modeling Workshop (UAM, 1995). °

OTAG modeling: Separate from the efforts in many of the Easternmost United States, a
number of OTAG modeling efforts have been undertaken to determine the necessary reductions to
achieve the current standard with the application of broad regional programs as a first step. Much of
this work has been done with the help of the Agency’s modelers utilizing the ROM model but some
additional work has been done with UAM-V as well. Information from these modeling runs was
combined with that garnered from other modeling efforts to establish estimates of the required VOC
and NOx reductions to achieve each alternative standard.

AIRS data: In addition to the modeling results listed above, each nonattainment area has an
emissions inventory for VOCs and NOx which is maintained by the AIRS program in RTP. This
database supplied specific data, including population, emissions inventory and source geographical
information which was used to further characterize nonattainment areas for purposes of aggregating
nonattainment areas by control strategies.

Other Data: The staff also relied on several other sources of air quality modeling, including the
South Coast Air Quality Modeling District (SCAQMD) and modeling efforts undertaken by other
ozone nonattainment areas.

The sets of nonattainment areas under the LCS scenario always included the complete set of
predicted nonattainment areas under the corresponding RCS scenario. In addition, time constraints
prevented a complete modeling analysis to establish RCS targets. Consequently, this RIA established
targets for LCS standards and then adjusted that information to accommodate the beneficial effect of
regional strategies. For the current standard, existing ROM and UAM modeling efforts drove this
RIA’s methodology for determining VOC and NOx emission reduction targets. For example, of the ten
predicted nonattainment areas in 2007 with ozone concentrations greater than marginal under the LCS
for the current standard, seven were part of the ROM domain and had targets established under ROM,
UAM modeling, or both. For the three nonattainment areas outside the ROM modeling domain, the
California South Coast FIP (EPA, 1990) and additional modeling information garnered from the South
Coast Air Quality Management District provided sufficient detail for VOC or NOx targets to be
developed. One draw-back of this approach was that ROM and UAM modeling do not always use the
same meteorology, episodes, or analytical base years, all of which work to drive their analyses toward
different conclusions.

Determining the appropriate level of reductions for the eight hour standards was somewhat
more problematic. Outside of a few ROM analyses, very little eight hour modeling had ever been done,
and most existing work did not include regional NOx controls in its baseline. Consequently, a series of
new eight hour ROM runs were performed to identify local VOC and NOx strategies under the LCS
for each of the three alternative NAAQS. For areas outside the ROM domain, the analysis relied upon

5 The 3rd Urban Airshed Modeling Workshop was held on September 12 - 14 1995 in Arlington, VA. The
individual reports, key topic presentations, materials and panel recommendations from that meeting were
gathered in a notebook which was distributed in October.
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advice from air quality modelers and air chemists to establish targets for each eight hour alternative
standard. For identified nonattainment areas which had no ROM or UAM modeling, targets were
assigned for these “new” areas that were similar to the targets in “similar” nonattainment areas which
had been modeled, using geographic characteristics as a measure of similarity.

Without sensitivity runs to determine appropriate RCS targets, the Agency’s analysts needed to
define a metric which would approximate the change in targets necessary for each alternative NAAQS
under the RCS. The staff determined improvements which occur in any nonattainment area come from
three components: the effects of local controls, the effects of the local contribution of any controls
applied to address regional strategies, and the beneficial transport effects from upwind areas controlling
for regional and local strategies. The inventories developed for this RIA allowed the team to
differentiate between the first two components, but regional transport could not be quantified.
However, the regional strategies chosen for inclusion in the analytical baseline focussed on NOx
controls while most of the identified nonattainment areas in this RIA use VOC controls. Under the
RCS, four of the forty identified nonattainment areas for the most stringent alternative used NOx
strategies. Under the other eight hour alternatives, only one area, Atlanta, used NOx strategies. Under
the current standard, no identified nonattainment area was assigned NOx targets. Given that regional
controls focussed on NOx controls and the benefits of ozone reductions occur primarily in VOC
management areas, the staff approximated the average improvement in air quality by examining the
ROM regressions used to in the Centroid methodology. As described in the previous chapter, the
ROM-based regressions performed with and without regional strategies provided two sets of
coefficients. Comparing the coefficients on the ROM90 terms from the LCS and RCS regressions
provides an estimate of the average change in ozone concentrations one would expect from the
application of a regional control strategy. The ratio of coefficients is:

ROM90, ¢ _ 19 ”
ROM90,., .90

Therefore, holding everything else constant, one would expect that, on average, air quality would
improve by approximately 12% in the ROM domain in 2007 due to the imposition of a regional control
strategy.® After identifying appropriate targets for each of the alternative standards under the LCS, the
analysis team applied the regional strategy adjustment factor to each target to identify appropriate
reductions for the analytical baseline.

Would a different adjustment factor have been a better approximation of the air quality
improvements found through the RCS? The staff performed a sensitivity analysis of this factor by

6 The two regressions described in the previous chapter include a number of other explanatory variables.
However, of these variables, only one was significant under each regression, and it displayed different
signs for the two regressions. Because of the lack of significance, the technical team ignored these
variables in establishing a regional strategy adjustment factor.
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looking at the change in impacts expected to occur under a .94 adjustment factor (i.e., applying half of
the 12% average improvement). Examining the most stringent scenario, the analysis revealed there
would be no change in the cost analysis presented in this RIA due to a .94 adjustment factor. For
residual nonattainment areas under a .88 adjustment factor, there would be no change in costs or
economic impacts because they had already exhausted their inventory of identified controls. However,
three areas which had been considered within the range of this analysis’ uncertainty and potentially able
to attain the standard would change to residual nonattainment areas, but since they had already
exhausted all identified control measures, their costs did not change. The three areas identified as able
to fully reach their targeted reductions would be considered attainment areas under a .94 factor.
Therefore, this RIA assumes the .88 factor is a reasonable measure of the change in targeted reductions
required under the RCS.

An analysis of administrative costs associated with the ozone NAAQS will be considered
during the part 51 implementation process, including actions that need to be taken by marginal
nonattainment areas for ozone. The Agency will also consider the issues of Federal conformity and
impacts on military readiness during the part 51 implementation process, and attempt to provide cost
estimates associated with Federal conformity. The Agency did not estimate the cost associated with
every known control measure, however. Time and resource constraints, in conjunction with having
limited data prevent the Agency from analyzing the potential impacts of the ozone and PM NAAQS on
regional transportation emissions, implementation of TCM, and localized transportation related effects.
At this time, it is not possible to estimate the impact that the NAAQS will have on transportation plans
in identified nonattainment areas because uncertainties are associated with these estimates. For
example, because mobile sources are not individually inventoried, the actual number of establishments
affected by these control measures is unknown. Consequently, any cost analysis using these control
measures on mobile sources is highly speculative. Control measures such as these currently not included
in the ozone control strategy cost analysis will be considered during the part 51 implementation process.

Time and resource constraints, in conjunction with having limited data also prevented the
Agency from analyzing the potential impacts of the ozone and PM NAAQS on sources that receive
Federal funding and are located in identified nonattainment areas, This information is not contained in
the estimate of control strategy costs for the Federal Government (SIC 971). For each nonattainment
area, the Agency has estimated the cost of controlling stationary sources only to achieve the ozone and
PM NAAQS. Although the level of detail in the data bases the Agency used for this RIA is not
sufficient to identify the ownership status associated with these controlled sources, it is reasonable to
believe that some of these sources are located on Federal facilities.

V(D) SELECTING INCREMENTAL CONTROL MEASURES
Chapter IV(B) of this RIA describes the control measures included in this analysis. In general,
the staff considered only conventional controls in developing its control strategies. Examples of

conventional controls include reformulated fuels, enhanced [/M, and metal product surface coatings. In
addition to these conventional controls, a number of less common controls were available for this
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analysis which had sufficient engineering and economic data to be included as well. Examples of these
“extraordinary” controls include “layering” controls on combustion sources (e.g., LNB + FGR) and
add-on controls for paper surface coating.

In some cases, the staff determined a specific control measure was not able to be included in
this analysis. Typically, this decision was made based upon the lack of available data to fully
characterize the cost effectiveness of the measure, or time and resource constraints prevented the
Agency from assessing the potential impacts of the ozone NAAQS. In particular, the staff did not
assess regional transport emissions, implementation of TCM, and localized transportation effects. At
this time it is not possible to estimate the impact that the NAAQs will have on transportation plans in
identified nonattainment areas because uncertainties are associated with these estimates. For example,
because mobile sources are not individually inventoried, the actual number of establishments affected by
those control measures is unknown. Consequently, any cost analysis using these control measures on
mobile sources is highly speculative. These excluded controls are identified below. For each
nonattainment area identified, the team created an inventory of anticipated control measures for VOC
and NOx reductions in accordance with the methodology laid out in IV(B) and in the technical support
document (Pechan 1994 a, 1994b). These measures were rank ordered from least to most expensive,
with the following adjustments:

. locomotive controls were removed from the inventory because the inter-regional characteristics
of the industry limited their effectiveness as a local control measure;
. mobile source transportation control measures (TCMs) were removed, including Employee

Commute Options (ECO) and Group 1, 2, and 3 TCMs, because of the degree of uncertainty
associated with estimations for reductions and costs per ton;

. unless Federal reform was selected as a VOC measure, it was deleted from the list of available
NOx control measures prior to selection of the NOx attainment strategy; and
o if California Reform was selected for either VOCs or NOx, then Federal reform was also

selected, because the California program was modeled incremental to the Federal program.

Once the inventory of control measures for each nonattainment area had been rank ordered by
cost per ton of reduction, this RIA sequentially added control measures to the nonattainment area’s
control strategy until the sum of all selected precursor reductions met or just exceeded the targeted
reductions established for that area.” In most cases this process resulted in all available control
measures being selected without the targeted reduction being achieved. Unless the available control
measures allowed for a strategy that included at least seventy five percent of the necessary VOC and
NOx reductions for an area, that area was deemed to have “Residual Nonattainment”, a condition
which is discussed under section V(D)(4) of this RIA.

7 VOC and NOx control measures have step-wise cost curves, Consequently, the need for an additional
increment to reach targeted levels seldom resulted in an exact match between targeted and necessary
reductions. Generally, when a small reduction was still needed, the next available control measure resulted
in total reductions greater than the NOx target.
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Current implementation strategies under subpart (2) allow for trading within a nonattainment
area. In addition, if it can be shown that the control of a small number of sources can allow the
nonattainment area to attain, then subpart (2) allows for the control of those identified sources and the
exemption of other sources within the nonattainment area from having to reduce their own levels of
pollution. The control measure selection process incorporated in this RIA precludes the use of trading
within a nonattainment area because the least costly controls are always chosen as part of this analysis’
control strategy. Any trading outside the control strategy determined by this RIA must, by construction,
result in a higher cost. For the same reasons, local management of a single source or small group of
sources and exempting other polluters would increase costs above those in this RIA. In areas of
residual nonattainment, these points are moot, because no further controls have been identified outside
the control strategy which could provide these sorts of flexibility. Therefore, for reporting purposes, this
RIA identifies only “least cost” measures from its menu of available controls in determining the cost of

attainment.

V(E) RESIDUAL NONATTAINMENT

Selection of controls to meet or exceed an area’s VOC and NOx targets does not necessarily
result in modeled attainment. In arcas where there were enough controls available to achieve modeled
reduction targets, areas with ozone concentrations greater than the standard could still exist for several
reasons, including but not limited to:

. hot spots: The correct VOC and / or NOx reductions were identified and available, but
because of source distribution, the selection of a least cost strategy proved ineffective. This type
of residual nonattainment can be eliminated through an iterative process which identifies the
correct control measures to eliminate hot spots.

. speciation: The correct VOC and / or NOx targets were identified and available but the most
interactive precursors in the air column were not removed under the least cost strategy
employed. As with hot spot residual nonattainment, successive modeling iterations can eliminate
this type of residual nonattainment.

. undercontrol: The VOC and / or NOx targeted reductions were wrong and those included
were insufficient for attainment, but additional unused control measures exist. When additional
controls still remain in the areas inventory, undercontrol residual nonattainment can be
eliminated by adding additional measures to the control strategy.

Clearly, the test for modeled attainment in any given area relies on the model’s ability to
incorporate emissions reductions and air chemistry. However, the Centroid method could not directly
accommodate changes in emissions or air chemistry, so this analysis cannot identify hot-spots,
speciation, or undercontrol. Therefore, this analysis assumes the VOC and NOx targets are correct for
any given nonattainment area, subject to the results of any confirmation runs which may be run
subsequent to the submission of this RIA.
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In many cases, the physical inventory of available VOC and/or NOx controls could not provide
the necessary tons of reductions needed to attain a nonattainment area’s targets. When undercontrol of
this sort occurs, the area cannot attain the standard. ® These areas are defined as “residual
nonattainment areas” (RNAs). This condition was not unexpected. Residual nonattainment has always
been a problem. However, because of the separation between the standard setting and implementation
processes of the NAAQS, the Agency does not believe the level of residual nonattainment reported in
this RIA is necessarily correct. Instead, the conclusions drawn in this RIA must be considered as an
upper bound, subject to improvement based on the additional flexibility and creativity that will be
identified under the part 51 implementation process. Several factors mitigate the level of residual
nonattainment expected in the year 2007:

Flexibility in Ozone Management: As this RIA has stated repeatedly, this analysis is only the
first of a multi-step process. Under the restrictions of subpart (2) of the Act, the analysis is bound to a
narrowly defined range of control mechanisms. With the promulgation of a new ozone standard the
Agency will employ broader and more flexible control strategies. For example, additional flexibility may
make it easier for nonattainment areas to employ market based mechanisms beyond their borders.
Consequently, the application of greater flexibility in ozone management is a means to further reduce the
problem of residual nonattainment.

Exogenous Efforts: Currently, there are a number of efforts under way which will reduce the
level of ambient ozone and its precursors. For example, the South Coast Air Quality Management
District in California, the Ozone Transport Commission (OTC) and the Lake Michigan Ozone Study
(LMOS) area considering the application of regional ozone strategies. To some extent, these regional
strategies are included in the baseline, which anticipates some sort of broad-based regional NOx
control agreement. Comparisons between the LCS and RCS conclusions found in chapters VI and VII
of this RIA provide an indication of the impact of such strategies on the residual nonattainment problem.
Other efforts designed to reduce sulfur dioxide (SO2) and particulate matter (PM) emissions will have
synergistic impacts on the overall concentration of ozone in urbanized areas. These synergies will be
fully discussed as a component of the integrated part 51 implementation strategy for ozone, particulate
matter, and regional haze.

Technological Change: Many of the control technologies used today did not exist when the
current standard was originally promulgated, but were created in response to the regulatory needs of
the Act. The analytical team believes that the trend for the innovation of better, faster, and cheaper
controls will continue and that the current efforts to revise the NAAQS will act as a catalyst for their
creation. A part of the residual nonattainment problem will be solved by new controls and process
changes which will come into use before the year 2007.

8 In these cases, the RIA does not attempt to “force” attainment. Allowing for many types of flexibility are
beyond the strict subpart (2) scope of this RIA. Any further reductions of the residual nonattainment
problem have been deferred until the completion of the implementation process under part 51, where issues
of transport, flexibility, and co-control can be fully discussed in the context of a single (proposed) ozone
standard.
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Because of the tendency for ROM modeling to over-predict ozone concentrations under the
one and eight hour averaging times (EPA, 1996d), there is a high probability that the actual VOC or
NOx target for any given area will be less than 100% of the target identified for this RIA.
Consequently, areas within this analysis identified as not having sufficient VOC or NOx control
measures to achieve their targeted reductions may still be able to attain the standard. Based on
discussions with EPA modelers and other scientists about the degree of ROM overprediciton, agency
analysts picked 75% of an areas’s targeted reductions as a lower limit for potential attainment. In other
words, for areas which could not meet their appropriate standard by applying all available controls, if
that area could achieve at least 75% of that target, it could be considered “within the range of
uncertainty” and identified as an area of potential attainment. ° The cost chapter reports both types of
areas separately but combines then in its conclusions as areas which are able to attain. This assumption
will be investigated further under the part 51 implementation process if necessary.

V(F) ESTIMATING PARTIAL ATTAINMENT AIR QUALITY

In the context of this analysis, the term post-control refers to the effects on air quality after
control measures are applied but reflecting the existence of residual nonattainment. This post-control
scenario is presented in contrast to the full attainment scenario for each baseline and all ozone
alternatives. Resource constraints and data limitations prevent a comprehensive modeling to establish a
direct relationship between ozone precursor emission reductions and ambient ozone air quality.
Therefore, the benefits analysis uses a rollback procedure that directly reduces ambient ozone air
quality to meet the attainment criteria of each alternative NAAQS. For the full attainment scenario, this
rollback procedure is applied independent of the control measures identified in the cost analysis.
However, benefits associated with full attainment of a NAAQS are not directly comparable to the cost
estimates presented in this RIA due to the presence of residual nonattainment. Therefore, a second
scenario for estimating benefits was established. This scenario is referred to as the post-control
scenario because it is intended to reflect the degree of emissions control that the cost analysis identifies
as being available for each identified nonattainment area. Since predicted residual nonattainment areas
are identified in the cost analysis, the benefits estimates for a post-control scenario will be smaller than
the benefits estimates for a full attainment scenario.

Recognizing that the photochemistry behind ozone formation is not linear but also recognizing
that air quality modeling results were not available for estimating post-control air quality, and given the
need to provide benefit and cost estimates that reflect relatively comparable air quality, the post-control

9 For instance, Philadelphia’s 8H1 AX-80 target under the Local Control Scenario called for an 80% reduction
of VOCs, approximately 800 tons per day (tpd). Therefore, this RIA would have considered Philadelphia
“within the range of uncertainty” if it could have achieved at least 75% of that target, or 600 tpd. Under the
Regional Control Scenatio, Philadelphia’s target was 88% of its original target, or about 700 tpd. Given the
level of uncertainty associated with this analysis, however, the RIA would have considered Philadelphia to
be “within the range of uncertainty” if it could achieve at least 75% of that target, or about 530 tpd.
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scenario uses a linear assumption between the VOC and NOx target achicved and the effect on
baseline ozone air quality. For example, if the cost analysis shows that a nonattainment area can only
achieve half of its targeted reductions, the post-control scenario would reflect this residual
nonattainment by rolling back air quality to only half the distance between the baseline ozone
concentration and the concentration specified by each ozone alternative. From this methodology, the
benefits analysis was able to estimate benefits reflective of the degree of residual nonattainment
identified for each nonattainment area in the costs analysis. This adjustment for the post-control
scenario allows benefit and cost estimates to be considered on a more comparable basis.
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VI.  EMISSION REDUCTION AND COST ANALYSIS OF OZONE ALTERNATIVES

VI(A) INTRODUCTION

After carefully considering the information presented in the Criteria Document, the Staff Paper,
and the advice and recommendations of CASAC, the Agency proposes replacing the existing one hour
primary ozone standard with a new eight hour 0.08 ppm primary standard. The proposed standard
would be met at an ambient air quality monitoring site when the three year average of the annual third
highest daily maximum eight hour average ozone-concentration is less than or equal to 0.08 ppm.

The alternative standards analyzed for this RIA are all forms with an eight hour averaging time.
Chapter IV of this RIA contain detailed discussions of the methodology used to predict ozone
concentrations in the analytical year 2007. These predictions were used to identify counties which failed
to meet each of six alternatives: the current one hour, one expected exceedance 0.12 ppm standard
(1H1EX-120); an eight hour, fifth highest average' daily maximum concentration based 0.08 ppm
standard (8H4AX-80); an eight hour, five expected exceedances 0.08 ppm standard (8HS5EX-80); an
eight hour second highest average daily maximum concentration based 0.08 ppm standard (§H1AX-
80); an eight hour third highest average daily maximum eight hour average ozone concentration 0.09
ppm standard (8H2AX-90); and an eight hour fifth highest average daily maximum eight hour average
ozone concentration 0.07 ppm standard (8H4AX-70).2 The 8H4AX-80 and the 8H1AX-80 forms
bound the proposed standard. The 0.07 ppm and 0.09 ppm forms allow for analysis of the full range of
CASAC recommendations. While this RIA does not analyze the proposed standard directly, the
selected alternatives bound the costs, benefits, and economic impacts which the staff expects will result
from the proposed standard under the analytical framework of this RIA.

To better approximate the rounding convention utilized in monitoring, the actual ozone
concentration level that resulted in an exceedance was .005 ppm greater than the standard, i.e., for
0.12 ppm, an actual exceedance of the standard was not recorded unless the modeled ozone
concentration was greater than or equal to .125 ppm; for an 0.08 ppm standard, the modeled
concentration level was .085 ppm. No rounding convention was applied to the ozone concentration
levels established for marginal nonattainment.

The staff performed its analysis against a baseline which included the following:

. Full implementation of current Clean Air Act Amendments of 1990 Amendments. A
discussion of this assumption can be found in chapter IV of this RIA.

1 For all of the standards analyzed, the averaging time is three years.

2 As stated earlier in this RIA, resource constraints precluded the direct analysis of the 0.07 ppm and the 0.09
ppm alternative standards. However, the staff analyzed existing hourly monitored data reconfigured to
provide eight hour averages and determined a fifth highest average daily maximum ozone concentration at
0.07 ppm is analytically similar in the size, location, and number of nonattainment areas to the 8H1 AX-80
form and that a third highest average daily maximum ozone concentration at 0.09 ppm is analytically similar
to the current 1HIEX-120 standard. Therefore, within the range of this analysis’ uncertainty, the Staff
believes the 8H4AX-70 has the same economic impacts and costs as the 8H1AX-80 form. Similarly, the Staff
believes the 8H2AX-90 form has the same costs and economic impacts as the current IHIEX-120 form.



. Current implementation techniques mandated under subpart (2) of the Act hold. The
staff believes the most reasonable implementation strategy for this RIA would be the strict
application of subpart (2) requirements, leaving any future flexibility to the analysis performed
for the part 51 implementation strategies.’

. Implementation of a regional NOx strategy in the East which approximates the efforts
of current regional efforts by OTAG, CAPI, and other on-going efforts. Current efforts
to address long range NOx transport issues include the Clean Air Power Initiative (CAPI),
efforts to expand the OTR requirements to the thirty seven Eastern United States. While these
efforts are not complete, the staff anticipates their implementation far in advance of the 2007 air
quality assessment undertaken for this RIA. The staff believes that these efforts will be in place
in the year 2007, and because they are being undertaken to attain the current ozone NAAQS,
they should be included in the analytical baseline of this RIA.

Current regional transport efforts affect this RIA’s baseline air quality by: (a) significantly
reducing the affect of long range NOx transport in the East, (b) reducing the number of nonattainment
areas under each alternative and the targeted reductions necessary within those that remain, and (c)
reducing the number of residual nonattainment areas under each alternative. For purposes of
identification, this RIA’s analytical baseline will be referred to as the “Regional Control Scenario”
(RCS).

The staff also performed sensitivity analysis on its cost and benefits work under a second
baseline which did not allow for the inclusion of regional control strategies in the East. While efforts are
under way at this time to implement several regional NOx strategies in the East, these efforts are not in
place at this time. While the staff believes regional measures represent a truer picture of the anticipated
2007 air quality, it must still present an accurate assessment of the potential costs of the rulemaking.
Therefore, this second baseline, refereed to in this RIA as the “Local Control Scenario” (LCS),
provides an upper bound to the anticipated costs of the new ozone NAAQS in the event regional
efforts fail to arise before 2007. LCS results appear at the end of this chapter, behind those of the
analytical baseline (RCS).

VI(B) EMISSION REDUCTIONS AND COSTS UNDER THE REGIONAL CONTROL
SCENARIO

Concurrent with the staft’s analysis of a new ozone NAAQS, other efforts are under way which
affect the 2007 analytical base case and base line. Thirteen Northeastern States and the District of
Columbia united to form a single Ozone Management Region (OTR). Based upon their approach, a

3 Although the staff is currently working closely with industry leaders to craft an implementation strategy
that will allow for much greater flexibility for attainment in any given area, these strategies do not exist at the
present time, nor does the staff know what they will look like. Consequently, any attempt to anticipate those
strategies would (a) miss some strategies which will be applied, (b) include some strategies which will not
be included, and (3) create unnecessary complications to this analysis.
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larger organization has been formed out of the thirty seven Eastern-most States and D.C., called the
Ozone Transport Assessment Group (OTAG). Figure VI-1 displays the OTAG membership.
Currently, OTAG plans to apply regional strategies to address transport issues.

FIGURE VI-1
OTAG MEMBER STATES

OTAG MEMBER STATES

B Ozone Tranzport Regigid)
O Other OTAG Members(26)

While the regional NOx control efforts mentioned above are not complete, it is prudent to
incorporate the expected VOC and NOx reductions from their efforts into the 2007 base line. The
following analysis includes, for the OTAG States, the application of a 0.15 pounds per million BTU cap
on NOx emissions from utilities and other combustion boilers and a California styled LEV program.
These strategies are applied as a part of the analytical baseline but should not be interpreted as a
recommendation for, or a prediction of the results of any of the above efforts. Instead, the strategies
included in the baseline are “placeholders” in anticipation of the successful completion of these efforts..
Identification of nonattainment areas and the strategies necessary to attain the standard follow the
requirements of subpart (2). The economic impacts of the regional and local controls necessary to attain
each of the alternative standards can be found in the next chapter of this RIA.
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Current OTAG efforts have focused on a number of alternative scenarios, which the staff
compared to its own estimate of potential controls. In every case but the most extreme, the OTAG
strategies represent a lower level of control than that included in this RIA. However, the staff’s
projected regional strategy was not designed to represent OTAG alone. Instead, it was designed to
approximate the expected reductions of a number of different regional efforts at the same time.
Therefore, given that OTAG represents only a part of the regional control predicted in this RIA,
estimates of air quality improvements can be considered reasonable. References to the States included
in this RIA’s regional scenario will be referred to as “the RCS States”.

VI(B)(1) SUMMARY OF TOTAL EMISSION REDUCTIONS AND CONTROL COSTS
BY NONATTAINMENT AREA

Regional controls apply to only the ROM domain, which contains all of the thirty one Eastern
United States included in the RCS States and the eastern part of the six remaining RCS States. For
areas west of the ROM domain, the staff assumed the LCS baseline was a reasonable approximation of
the ozone concentrations that would be found under the RCS. The methodologies employed for
identifying nonattainment areas, appropriate control targets and strategies, and the level of RNA for
each alternative can be found in chapters IV and V of this RIA. Section VI(B)(1)(a) describes the costs
associated with attaining the current standard in the year 2007. They show that current Clean Air Act
requirements, even in conjunction with a regional NOx strategy in the East, must be augmented by
additional local controls to achieve the standard. These costs are a part of the baseline, and are
presented for purposes of completeness. The costs associated with each alternative standard are
marginal costs, above the baseline. In other words, the costs associated with each alternative below are
the costs above and beyond those associated with the current standard. As stated before, one must
remember the baseline costs for the current standard and tho marginal costs associated with each
alternative do not represent full attainment in every area of the country.

The National Low Emission Vehicle (NLEV) program and regional NOx controls on utilities
constitute the bulk of the regional controls included in the baseline. The cost of the NLEV program - a
voluntary initiative under development by the automobile industry and a group of states - is projected to
be over $600 million per year (EPA, 1996b). The utility NOx reductions were evaluated as part of the
Clean Air Power Initiative (CAPI) report recently issued by EPA. By interpolating between 2005 and
2010, it is possible to derive a cost estimate for a 0.15 pound per million Btu control strategy. That cost
is $2.3 billion for the year 2007.

Tables VI-2, 3, 4, 7, 8, and 9 below show the marginal control cost of attaining alternative
standards under the RCS or the sensitivity analysis LCS. Frequently, these tables show zero costs for
VOCs, NOx, or both. This does not mean that there is no additional cost to attaining the alternative
standard in these areas. Instead, it means that the menu of modeled controls has been exhausted and
that there are no more controls to employ, even though the alternative standard is more restrictive than
the current standard. Consequently, the proper interpretation of the total cost from the 2007 baseline
(for the LCS, and with the regional control strategies included for the RCS,) for any eight hour
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NAAQS alternative is to sum the marginal costs for that area with the total costs for that area under the
current standard. For example, Table VI-3 lists the marginal cost for available controls necessary to
attain the SH4AX-80 standard in Baton ROuge as $16.1 million per year. Under Table VI-1 for the
current standard, the cost for Baton Rouge to attain the current standard is $14.5 million per year.
Therefore, from the 2007 baseline, after implementing regional NOx control measures, the cost of
available controls to directly attain the 8H4AX-80 standard is ($16.1 + $14.5), or $30.6 million per
year. For Bakersfield, however, the data show different information. Table VI-3 indicates the marginal
control cost for Bakersfield is zero, while Table VI-1 lists the total control cost for Bakersfield toward
attaining the current standard is $7.9 million per year. This indicates that the menu of available controls
for attaining the current standard was exhausted and that, even though the 8H4AX-80 standard is more
restrictive, no additional controls could be applied to attain it.

The implementation strategies which are now under discussion by the broad stakeholder group
consider additional factors which allow for more areas to attain. Appendix A, Table 1 shows the
modeled nonattainment area counties for the current standard. Appendix A, Tables 2, 3, and 4 show
the modeled nonattainment counties for the SH5EX-80, 8H4AX-80 and 8H1AX-80 standards,
respectively. The tables include all identified nonattainment areas, including areas expected to be
classified as marginal nonattainment.

VI(B)(1)(@) THE CURRENT STANDARD (1H1EX-120) AND THE 8H3AX-90
ALTERNATIVE

40 CFR part 50 establishes the current ozone primary standard as: “0.12 part per million
(235pg/m?) . . . attained when the expected number of days per calendar year with maximum hourly
average concenfrations above 0.12 part per million (235ug/m?) is equal to or less than
one . ..” * Appendix H to 40 CFR part 50 describes “expected exceedance” as the arithmetic mean
over three years of the total number of exceedances of the standard. Because the data for this analysis
covered only a single year, this analysis assumed the three analogous monitored values for each
averaging year will be the same. In this way, a single year’s worth of data can fully describe the three
year averaging period. For the average number of exceedances over three years to be greater than one,
there must be at least four exceedences in three years. Since the highest value in the analysis’ model
represents three years’ worth of identical data, the fourth highest value over three years - the one that
would trigger nonattainment - must necessarily be the same as the second daily highest value from the
modeled data. In other words, the design value for each county was established by identifying the
highest value for each day, removing that day from the analysis, and selecting the highest remaining daily
value.

The TH1EX-120 and the 8H2AX-90 forms of the standard are analytically the same.
Therefore, the remainder of this discussion will refer only to the IHIEX-120 form with the clear

4 40 Code of Federal Regulations part 50, §50.9(a).
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understanding that the discussion applies equally to both forms. The staff identified thirty four modeled
nonattainment counties in the year 2007 for the current 1HIEX-120 standard. Assigning these counties
to nonattainment areas added an additional forty seven counties, for a total of eighty one counties in
twenty nonattainment areas. These areas ranged in size from twenty three counties in the New York
nonattainment area to single county nonattainment areas in Bakersfield, Fairfield, New Haven, Reno,
San Diego, Santa Barbara, and Visalia. Ten of the identified nonattainment areas were within the
Regional Oxidant Model (ROM) domain. California had fifteen counties in seven nonattainment areas.
Three areas were located in Non-ROM-Not-California (NRNC) areas. Fourteen of the twenty
nonattainment areas had a maximum expected ozone concentration of less than 138 ppm and therefore
were considered to be in “marginal” nonattainment.

TABLE VI
Total Costs for the Current (1H1EX-120) and 8H2AX-90
Standards In the Year 2007

vocC NOx TOTAL voC NOx TOTAL

Area Cost* Cost” COST* | Area Cost * Cost” COST*
Bakersfield $7.9 $0.0 $7.9 | Los Angeles $265.7 $0.0 $265.7
Baton Rouge $14.5 $0.0 $14.5 | New York $271.8 $192.0 $463.8
Houston * $416.7 $0.0 $416.7 | San Diego $43.9 $0.0 $43.9
TOTALS $1,020.5 $192.0 $1,212.,5

* In Millions of 1990 dollars
Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain the standard,
asterisks indicate areas within the range of uncertainty which could potentially attain while achieving less than 100% of their

targeted reductions.

The six remaining nonattaiment areas would require VOC or NOx control strategies to reduce
ozone concentrations to the level of the standard. These areas included Bakersfield, Los Angeles, and
San Diego in the West; and Baton Rouge, Houston, and New York in the East, totaling forty one
counties, seven in the West and thirty four in the Eastern United States. In the East, modeled ozone
concentrations ranged from 146 ppm in New York to 173 ppm in Houston. Los Angeles recorded the
highest expected 2007 ozone concentration of 276 ppm. These costs are a part of the baseline and are
reported here for purposes of completeness. Of the six nonattainment areas which would require the
application of control measures, Baton Rouge was the only area able to reach its targeted reductions.
Of the remaining five, Houston was the only area which was able to reach at least seventy-five percent
of its targeted emissions.” Houston was identified as an area within the range of uncertainty for this

5 c.f., Chapter V, section E for a discussion of this assumption.
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analysis and counted as a potential attainment area. The remaining four nonattainment areas were
identified as having residual nonattainment.

Table VI-1 lists the costs for nonattainment areas expected to require additional control
measures to achieve the current standard, given the implementation of CAA requirements and a
regional strategy in the East. Appendix B, Table B-1 lists the counties within each of the current
standard nonattainment areas. The VOC and NOx targets established to attain the current standard
after the imposition of RCS baseline items result in an expected reduction of approximately 38 thousand
tons of NOx per year and 333 thousand tons of VOC. NOx reductions above and beyond the CAAA
requirements necessary to attain the current standard will cost an expected $192 million annually. VOC
reductions will cost another $1 billion, for a total baseline cost to achieve the current standard of $1.2

billion per year, or roughly, $5 per year per capita.®

VI(B)(1)(b) ALTERNATIVE 8H5EX-80

The staff identified seventy three modeled nonattainment counties in the year 2007 for the
8HS5EX-80 standard. Assigning these nonattainment counties to nonattainment areas added ninety two
more counties, for a total of 167 nonattainment counties in thirty one nonattainment areas. New York
contained the largest number of counties with twenty three. Eight areas became single county
nonattainment areas. Twenty of the identified nonattainment areas were in the ROM domain. Nine
areas were in California and two were located in NRNC areas.

Twenty one of the thirty one identified nonattainment areas had a maximum estimated ozone
concentration of less than .092 ppm’. Of the remaining ten, five were in the ROM domain and five were
in California. None of the remaining nonattainment areas were in the NRNC domain. Table VI-2 lists
the costs for nonattainment areas where VOC or NOx controls would be required. Appendix B, Table
B-2 lists the counties within each of the 8HSEX-80 nonattainment areas. None of the ten Greater-
Than-Marginal nonattainment areas could achieve their VOC or NOx targets for the SHSEX-80
standard, and only Baton Rouge and Houston were able to achieve at least seventy five percent of their
targets. Consequently, the staff identified Baton Rouge and Houston as the only 8H5EX-80 areas
potentially able of attaining the standard and defined the other eight nonattainment areas as residual
nonattainment.

The VOC and NOx strategies for the 8HSEX-80 standard result in an expected reduction of
approximately 23 thousand tons of NOx and 27 thousand tons of VOC per year beyond the reductions
which occur to as part of the baseline. NOx reductions beyond those necessary to attain the current

6 The ozone NAAQS is a national rule, potentially affecting every citizen of the United States. Therefore, the
staff employed a per capita valuation which distributed costs across the entire United States, rather than for
just the populations within nonattainment areas.

7 92 ppm was determined to be an analogous Marginal nonattainment level for an eight hour standard. A
discussion of this value and the methodology employed to achieve it can be found in Chapter IV(D)(2):
“Identification of Marginal Nonattainment Areas”.
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standard in 2007 will cost approximately $117 million annually. The annual cost of additional VOC
controls will run an expected $138 million. The staff estimates the total marginal cost to achieve the
8HS5SEX-80 standard at $255 million per year, or about $1 annually per capita.

Most of the costs arise from the inclusion of additional nonattainment areas relative to the
identified areas which required additional controls beyond the 2007 baseline to achieve the current
standard. This makes cost comparisons misleading. While the stringency of the standard appears to
have increased from the current standard, the availability of controls has not. Areas where the staff
predicts current standard residual nonattainment area also areas of predicted residual nonattainment for
each (more stringent) alternative standard as well. Therefore, while precursor

TABLE VI-2
Marginal Costs for the 8HS5EX-80 Standard
In the Year 2007

vOoC NOx Total vOC NOx Total

Area Cost* Cost* Cost* | Area Cost™* Cost * Cost *
Atlanta, GA $76.6 $110.8 $187.3 | Houston, TX * $0.0 $0.0 $0.0
Atlantic City $3.3 $6.1 $9.4 | Los Angeles, CA $0.0 $0.0 $0.0
Bakersfield, CA $0.0 $0.0 $0.0 | New York, NY $0.0 $0.0 $0.0
Baton Rouge, LA * $16.1 $0.0 $16.1 | Sacramento, CA $22.2 $0.0 $22.2
Fresno, CA $19.3 $0.2 $19.4 | San Diego, CA $0.0 $0.0 $0.0
TOTALS $137.5 $117.0 $254.5

*In Millions of 1990 dollars
Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain the standard,
asterisks indicate areas within the range of uncertainty which could potentially attain while achieving less than 100% of their

targeted reductions.

targets increase to accommodate the stricter standard, there are no additional controls available to
address this increase. Of the six current standard areas predicted to need additional control beyond the
RCS baseline, only Baton Rouge had an increase in control measures. This increase happened because
the additional stringency of the 8HSEX-80 standard increased the size of the Baton Rouge
nonattainment area by one county. For the other five areas, either they were areas of residual
nonattainment and had no additional controls available, or they were new nonattainment areas (e.g.,
Atlanta) and had positive marginal costs. The economic impacts of the SH5EX-80 standard are fully
discussed in Chapter VII “Summary of potentially Affected Entities” and Chapter VIII “Economic

Assessment”.
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VI(B)(1)c) ALTERNATIVE 8H4AX-80

For the 8H4AX-80 standard, the staff identified eighty five modeled nonattainment counties in
the year 2007. Assigning these nonattainment counties to nonattainment areas added an extra 117
counties, for a total of 202 nonattainment counties in thirty seven nonattainment areas. The New York
nonattainment area contained twenty three counties, the largest for the 8H4AX-80 standard. Ten areas
became single county nonattainment areas. Twenty six of the identified nonattainment arcas were in the
ROM domain., an additional eight areas were in California and three were located in NRNC areas.
Shaded area indicates where the available VOC and NOx control measures were potentially sufficient
to attain the standard.

TABLE ViI-3
Marginal Costs for the 8H4AX-80 Standard
In the Year 2007

vocC NOx Total vOC NOx Total

Area Cost ™ Cost * Cost* | Area Cost™ Cost ™ Cost *
Atlanta, GA $77.6 $110.8 $187.3 | Modesto, CA $7.0 $0.0 $7.0
Atlantic City $3.3 $6.1 $9.4 | New York, NY $0.0 $0.0 $0.0
Bakersfield, CA $0.0 $0.0 $0.0 | Philadelphia, PA $237.5 $83.1 $320.6
Baton Rouge, LA $16.1 $0.0 $16.1 | Portland, OR* $40.9 $2.9 $43.9
Fresno, CA $19.3 $0.2 $19.4 | Sacramento, CA $22.2 $0.0 $22.2
Houston, TX * $0.0 $0.0 $0.0 | San Diego, CA $0.0 $0.0 $0.0
Los Angeles, CA $0.0 $0.0 $0.0 | Visalia, CA $3.8 $0.0 $3.8
TOTALS $423.0 $203.0 $626.0

* in Millions of 1990 dollars
Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain the standard,
asterisks indicate areas within the range of uncertainty which could potentially attain while achieving less than 100% of their

targeted reductions.

Twenty three of the thirty seven nonattainment areas had a maximum estimated ozone
concentration of less than 92 ppm. Of the remaining fourteen nonattainment areas, six were in the ROM
domain, seven were in California, and one was in the NRNC domain. Table VI-3 lists the
nonattainment areas for which VOC or NOx controls would be required. Appendix A, Table A-3 lists
the counties within each of the sixty eight SH4AX-80 nonattainment areas. Only the Portland, Oregon
nonattainment area could reach its targeted reductions. Of the remaining thirteen nonattainment areas,
only Houston had sufficient control measures available to reach at least seventy five percent of its target
and was determined to be within the range of uncertainty and potentially able to attain the standard. The
remaining twelve areas have residual nonattainment.
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The VOC and NOx targets found in Table VI-3 result in an expected marginal reduction of
approximately 50 thousand tons of NOx and 115 million tons of VOC per year. NOx reductions
beyond the analytical baseline and any additional reductions necessary to attain the current standard will
have a marginal cost of about $203 million annually. VOC reductions will have a marginal cost of about
$423 million annually. Total predicted marginal costs for the 8H4AX-80 standard will reach about
$626 million annually. On a per capita basis, the marginal cost of the SH4AX-80 standard relative to
the current standard, is approximately $3 per year. Chapters VII “Summary of potentially Affected
Entities” and Chapter VIII “Economic Assessment” of this RIA include discussions of the affects of the

strategies used to meet the 8H4AX-80 standard.
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VIB)(1)(d) ALTERNATIVES 8HI1AX-80 AND 8H4AX-70

The SH1AX-80 and the 8H4AX-70 forms of the standard are analytically the same. Therefore,
the remainder of this discussion will refer only to the 1H1EX-120 form with the clear understanding that
the discussion applies equally to both forms. The staff identified 236 modeled nonattainment counties in
the year 2007 for the 8H1AX-80 standard. When these nonattainment counties were assigned to
nonattainment areas, 191 additional counties were added, for a total of 427 nonattainment counties in
seventy five nonattainment areas. The Washington D.C. / Baltimore nonattainment area contained the
largest number of counties, with twenty nine
counties. Seventeen counties became single county nonattainment areas, seven in the West and ten in
the East. The staff classified five Eastern single county nonattainment areas as marginal. Fifty seven of
the identified nonattainment areas were in the ROM domain. Thirteen nonattainment areas were in
California and five areas were located in NRNC areas. Thirty five of the seventy five nonattainment
areas had a maximum estimated ozone concentration of less than 92 ppm. Of the remaining forty,
twenty five were in the ROM domain, nine were in California, and six were in the NRNC domain.
Three of the forty nonattainment areas for which controls needed to be identified were able to achieve
their targeted reductions. Thirteen more areas could reach at least seventy-five percent of their targeted
reductions and were determined to be within the analysis’ range of uncertainty. These areas were
identified as potentially able to achieve the standard. The remaining twenty-four nonattainment areas
were identified as areas of residual nonattainment. Table VI-4 lists the nonattainment areas for which
VOC or NOx controls would be required to attain the 8H1AX-80 standard. Appendix A, Table A-4
lists the counties within the 8H1AX-80 nonattainment areas

VOC and NOX targets result in an expected reduction of approximately 290 thousand tons of
NOXx per year and about 660 thousand tons of VOC beyond that necessary to meet the current
standard. Marginal NOx reductions will cost an expected $702 million annually, and marginal VOC
reductions will cost another $1.8 billion, for a total marginal cost to achieve the 8H1AX-80 standard of
$2.5 billion per year. The marginal cost per capita for control measures to attain the SH1AX-80
standard is about $10 per year. The economic impacts of the SHSEX-80 standard are fully discussed
in Chapter VII “Summary of potentially Affected Entities” and Chapter VIII “Economic Assessment”.
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TABLE VI-4
Marginal Costs for the 8H1AX-80 and 8H4AX-70 Standards In 2007

vocC NOx Total voC NOx Total

Area Cost* Cost * Cost* | Area Cost * Cost* Cost *
Atlanta, GA $80.6 $121.2 $201.8 | Muskegon $7.9 $2.8 $10.7
Atlantic City $3.3 $6.1 $9.4 | Nashville, TN * $22.0 $43.3 $65.4
Bakersfield, CA $0.0 $0.0 $0.0 | New London, CT $23.3 $20.4 $43.7
Balt./Wash. D.C. $79.3 $2.0 $81.3 | New Orleans, LA * $1.9 $3.5 $5.4
Baton Rouge, LA $16.1 $0.0 $16.1 | New York, NY $0.0 $0.0 $0.0
Beaumont, TX $193.4 $0.0 $193.4 | Philadelphia, PA $237.5 $83.1 $320.6
Chicago, IL $196.0 $111.1 $307.1 | Phoenix, AZ $54.3 $2.4 $56.7
Cincinnati, OH * $62.4 $32.0 $94.4 | Portland, ME * $0.1 $17.7 $17.9
Dallas, TX * $172.3 $4.1 $176.4 | Portland, OR * $41.7 $3.5 $45.2
Eugene, OR $3.1 $1.9 $5.0 | Providence, RI $22.1 $13.8 $36.0
Fairfield $10.9 $14.3 $25.2 | Redding, CA $4.7 $1.7 $6.4
Fresno, CA $22.6 $0.6 $23.2 | Reno, NV $6.3 $0.2 $6.5
Grand Rapids, MI * $69.6 $14.2 $83.8 | Sacramento, CA $23.2 $0.7 $23.9
Hartford, CT $26.7 $22.4 $49.1 | St. Louis, MO * $232.0 $47.7 $279.7
Houston, TX * $6.6 $0.1 $7.2 | San Diego, CA $0.0 $0.0 $0.0
Huntington, WV $21.5 $6.0 $27.5 | Santa Barbara, CA $4.1 $0.2 $4.3
Knoxville, TN * $48.2 $41.3 $89.5 | Seattle, WA $93.3 $80.4 $173.7
Los Angeles, CA $0.0 $0.0 $0.0 | Stockton, CA $6.8 $0.0 $6.8
Manitowoc $7.9 $2.5 $10.4 | Tell City * $0.2 $0.3 $0.4
Modesto, CA $7.0 $0.0 $7.0 | Visalia, CA $4.2 $0.0 $4.2
TOTALS $1,813.1 $702.0 $2,515.1

* In Millions of 1990 dollars

Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain
the standard, asterisks indicate areas within the range of uncertainty which could potentially attain while achieving
less than 100% of their targeted reductions.
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VI(B)(2) THE SECONDARY STANDARD

The costs and health benefits of a separate secondary standard have not been estimated.
However, a number of inferences can be made from the results of the welfare benefits analysis under
the full attainment scenarios. For the proposed standard, monetized benefits from commodity crops of
the most stringent secondary standard incremental to the primary standard are close to zero. This
indicates that the proposed primary standard is binding for those areas where commodity crops are
grown (which includes California). For these areas, there would be no incremental improvements and,
therefore, no additional costs or health benefits. For areas where we do not know if the proposed
primary standard is binding (areas where commodity crops are not grown), the air quality database
created to perform the commodity crops analysis could be used to estimate any additional health
benefits. These benefits are expected to be small because the benefits curves flatten as the air quality
improves marginally. The costs, if existing, would be best determined under the implementation
strategies developed under the part 51 rule.

VI(C) COMPARISON OF ALTERNATIVE PRIMARY STANDARDS

As stated above among the caveats, one must be careful when comparing alternative forms of
the standard. As the above analyses indicate, each alternative reaches a different endpoint vis a vis the
location, size, and degree of residual nonattainment. Therefore, while it may appear straight forward to
infer one of the alternative standards is more costly than the current standard, that conclusion is not
appropriate. However, the Staff Paper sets out a process through which different standards can be
compared (EPA, 1996). In Appendix A of the Staff Paper, the Agency equates the five expected
exceedance form of the 0.08 ppm eight hour ozone standard with the fifth highest average daily
maximum ozone concentration 0.08 ppm eight hour form, based on three considerations: (1) the same
year’s inventory data, (2) the same meteorology applied to each standard, and (3) the same number of
identified nonattainment counties under each standard. Given the first two conditions hold for this RIA,
similar conclusions can be reached here. If a standard has more nonattainment counties associated with
it, one can reasonably expect that standard to provide greater protection than a standard with fewer
identified nonattainment counties. In this manner, the application of 1990 inventory data grown to 2007
and 1987 meteorology indicates the least protective form of the standard examined is the current
1H1EX-120 form. In order of increasing protection, the SHSEX-80 form ranks second, the 8H4AX-

80 form ranks third, and the 8H1AX-80 form is the most protective.

Costs are not a reliable metric, but for another reason. While it is true that costs increase as the
rank ordering of the three alternatives increases, the differences in cost, (or, more directly, the lack of
differences) are an artifact of the maximal application of control measures within areas which experience
residual nonattainment. For example, Tables VI-2, 3, and 4 lists a zero marginal cost for each
alternative standard in Los Angeles. Because Los Angeles is a residual
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nonattainment area for each eight hour standard analyzed in this RIA, the true cost of attaining

each alternative standard in Los Angeles cannot be determined. Consequently, while it may offer some
insight into the relative costs associated with each standard, aggregate total costs underestimate the true
cost of each alternative to such an extent that the metric’s reliability must be limited. The usefulness of
cost as a measurement of relative severity cannot be applied even within the same nonattainment area.
Again using Los Angeles as an example, one would expect the strategies associated with increasingly
restrictive standards to require increasing numbers of controls. Because the definition of Los Angeles’
nonattainment area does not change between standards, neither does the set of control measures within
each control strategy. While this may seem obvious, less apparent is the situation within Atlanta. A
nonattainment area under each alternative, the SHSEX-80 and the 8H4AX-80 forms include the same

twenty counties in

FIGURE VI-1
THE NUMBER OF COUNTIES IN DIFFERENT NONATTAINMENT
CATEGORIES BY ALTERNATIVE STANDAR
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Atlanta’s nonattainment area definition. However, for the most stringent eight hour standard, five more
counties join the Atlanta nonattainment area definition. The additional $6 million associated with these
five counties represents the inclusion of all available controls in the Atlanta control

FIGURE VI-2
THE MARGINAL INCREASE IN POPULATION WITHIN NONATTAINMENT
CATEGORIES FOR EACH ALTERNATIVE
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strategy - nothing more. It does not represent the marginal cost of going from the 8H4AX-80
standard to the 8H1AX-80 standard because in each case, the area remains nonattainment but
represents different partial attainment air quality, different effected populations, and different geographic
areas.

If no single metric will work to compare alternative standards, perhaps the limited usefulness of
a number of different comparisons can combine to tell a reasonable story. Given the above caveats,
Figure VI-1 shows the relative number of counties in different nonattainment
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classifications. Figure VI-2 displays the distribution of populations between marginal and worse-than-
marginal nonattainment classifications under the three alternatives. The values are presented in millions
of persons. Figure VI-3 displays the relative cost for available control measures for each alternative.
The values are presented in millions of 1990 dollars. Figure VI-4 displays the relative cost per capita
for each alternative, in 1990 dollars.

FIGURE VI-3
THE MARGINAL COST OF AVAILABLE CONTROL MEASURES TO ATTAIN
ALTERNATIVE STANDARDS
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Within the limitations of comparison listed above, of the alternative eight hour primary ozone
standards analyzed by this RIA, the SHSEX-80 standard ranks as least restrictive in terms of number of
nonattainment areas (thirty one), size of nonattainment areas (167 counties), and marginal cost of
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reaching VOC and NOx targets ($255 million)." It also has the smallest population in residual
nonattainment (46 million people). The standard is also the least costly on a per capita basis, with an
expected annual per capita cost of about one dollar more than that of the current standard. The
8H5EX-80 standard has the smallest amount of residual nonattainment, with intractable arcas clustered
primarily in those areas which one would most expect persistent nonattainment to exist: Southern
California and along the Ozone Transport Corridor between Northern Virginia and New Hampshire.

3000 —
| FIGURE VI-4
MARGINAL COST PER CAPITA FOR ALTERNATIVE OZONE NAAQS
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The 8H4AX-80 standard ranks next in terms of marginal cost ($626 million), number of
nonattainment areas (37), and the number of counties contained within them (202). The marginal cost of
the 8H4AX-80 standard is nearly two and a half times that of the SH5EX-80 standard. The counties
within 8H4AX-80 nonattainment areas represent a twenty percent increase over the SH5EX-80 form,
with residual nonattainment centered on the same geographic areas, but somewhat larger in area than
under the 8HSEX-80 form. Almost fifteen percent more people (13 million) would live in nonattainment
areas under the 8H4AX-80 standard versus the 8HSEX-80 standard. The per capita cost of control
strategies adds an extra three dollars to that of the current standard.

The most restrictive alternative examined by this RIA is the 8H1AX-80 standard, under which
427 counties are designated as part of nonattainment areas, over twice that of the 8H4AX-80 standard.
Residual nonattainment is also more pervasive, spreading even further beyond the 8HSEX-80 form’s
residual nonattainment boundaries. This RIA estimates the marginal control strategy cost for the
8H1AX-80 standard to be $2.5 billion, over four and a half times that of the 8H4AX-80 standard. Per
capita, the 8H1 AX-80 standard does no better, increasing the per capita cost of the current standard
by about $10 per year.

VI(D) CONCLUSIONS OF THE REGIONAL CONTROL SCENARIO ANALYSIS

In terms of area affected, populations affected, costs, and the pervasiveness of residual
nonattainment, the 8HSEX-80 form of the standard has the least measurable impact beyond that
associated with not changing the current standard. Under the above ranking criteria, the 8H4AX-80
ozone standard ranks second and the 8H1AX-80 form ranks last. The proposed standard falls
somewhere between the 8H4AX-80 and the 8H1AX-80 forms in terms of costs, number of affected
counties, number of nonattainment areas, and the number of residual nonattainment areas. However,
given the caveats associated with this RIA’s analytical methodology, its inventories, and its inability to
resolve the residual nonattainment problem, the relative ranking of alternatives cannot be considered

conclusive.

VI(E) EMISSION REDUCTIONS AND COSTS UNDER THE LOCAL CONTROL
SCENARIO

For purposes of completeness, the staff performed a sensitivity analysis assuming current
regional efforts are not successful and only local controls may be used to address ozone problems. The
LCS baseline, therefore, includes the full implementation of current CAA requirements for reductions
and projected emissions growth by SIC code in accordance with the methodologies described in
Chapter IV of this RIA. The following sections of this chapter perform the same analyses discussed
above - only without the application of a regional control strategy in the ROM domain. For the West,
nonattainment areas and targets are the same as those employed in the RCS baseline analysis. The
costs, number of counties, number of nonattainment and residual nonattainment areas for each
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alternative under this LCS analysis indicate the same relative ranking as that shown for the baseline
analysis. In addition, the costs, populations, and nonattainment area counts for each alternative are
higher under the LCS than under their respective RCS analyses.

VIE)1) SUMMARY OF TOTAL EMISSION REDUCTIONS AND CONTROL COSTS
BY NONATTAINMENT AREA

Based upon the control strategy selection process described in Chapter V, Section D, the staff
observed the following cost impacts on the three alternative ozone primary standards when performing
its sensitivity analysis based upon an ozone concentration baseline that does not include the include a
regional control scenario in the East. Counterintuitive results (e.g., reductions in tons reduced under
stricter standards) are an artifact of the process through which nonattainment areas are identified and

should not be considered errors.

VI(E)(1)(a) THE CURRENT STANDARD (1H1EX-120) AND THE 8H2AX-90
ALTERNATIVE

The 1H1EX-120 and the 8H2AX-90 forms of the standard are analytically the same. The
remainder of this discussion will refer only to the 1H1EX-120 form with the clear understanding that the
discussion applies equally to both forms. The staff identified sixty five modeled nonattainment counties
in the year 2007 for the current 1H1EX-120 standard under the LCS. When these nonattainment
counties were assigned to nonattainment areas in accordance with current part 51 implementation
practices, it identified 141 additional counties, for a total of 206 counties in twenty seven nonattainment
areas. Seventeen of the twenty seven nonattainment areas had a maximum expected ozone
concentration of less than 138 ppm. Of the ten remaining nonattaiment areas which would be required
to implement VOC or NOx control strategies to attain the current standard, three were in California
and the remainder were in the ROM domain. Of the ten, only Beaumont had sufficient measures to
attain the current standard. No area fell within the seventy five percent “range of uncertainty”, so the
staff identified all nine remaining areas as in residual nonattainment. Table IV-5 lists the costs associated
with attainment strategies for the current standard under the LCS. Appendix A, Table A-5 lists the
counties within each of the current standard nonattainment areas under the LCS.

TABLE VI-5
Supplemental Analysis:
Total Costs for the Current (1H1EX-120) and 8H2AX-90
Standards In the Year 2007 Under the LCS
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vOC NOx TOTAL voC NOx TOTAL

Area Cost * Cost” COST* | Area Cost * Cost” cosT*
Bakersfield $7.9 $0.0 $7.9 | Los Angeles $265.7 $0.0 $265.7
Baton Rouge $33.7 $2.0 $35.8 | New London $7.2 $7.0 $14.2
Beaumont $193.4 $0.0 $193.4 | New York $359.5 $278.0 $637.5
Boston $21.8 $305.3 $327.1 | Philadelphia $252.3 $98.1 $350.5
Houston $437.1 $13.8 $450.9 | San Diego $43.9 $0.0 $43.9
TOTALS $1,622.5 $704.3 $2,326.8

* In Millions of 1990 dollars
Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain the standard,
asterisks indicate areas within the range of uncertainty which could potentially attain while achieving less than 100% of their

targeted reductions.

The VOC and NOx targets established to attain the current standard under the LCS scenario
result in an expected reduction of approximately 182 thousand tons of NOx per year and 578 thousand
tons of VOC. NOx reductions will cost an expected $700 million annually. VOC reductions will cost
another $1.6 billion, for a total baseline cost to achieve the current standard of $2.3 billion per year, or
about $9 per year per capita, almost twice the per capita cost associated than with the current standard
under the RCS.

VI(E)(1)(b) ALTERNATIVE 8H5EX-80

The staff identified 166 modeled nonattainment counties in the year 2007 for the SHSEX-80
standard. Assigning these nonattainment counties to nonattainment areas resulted in a
total of 374 nonattainment counties in fifty seven nonattainment areas. Thirty five of the fifty seven
nonattainment areas had a maximum estimated ozone concentration of less than 92 ppm. Of the
remaining twenty two nonattainment areas, seventeen were in the ROM domain, the other five were in
California. Table VI-6 lists the marginal cost in nonattainment areas for which VOC or
NOx controls would be required. Appendix B, Table B-6 lists the counties within each of the 8HSEX-
80 standard nonattainment areas under the LCS. Three nonattainment areas could achieve their targets
for the 8H5EX-80 standard. Two more areas came within twenty five percent of their VOC or NOx
targets and the technical team determined they were probably able to attain the 8HSEX-80 standard.
The other seventeen nonattainment areas were identified as having residual nonattainment.

The VOC and NOx controls in Table VI-6 result in an expected reduction of approximately
100 thousand tons of NOx per year and 350 thousand tons of VOC per year beyond that which is
required to meet the current standard. Marginal NOx reductions carry an expected marginal cost of
$1.2 billion annually. VOC reductions will have an expected marginal cost of $322 million, for a total
marginal cost to achieve the 8HSEX-80 standard under
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the LCS of $1.5 billion per year. On a per capita basis, the staff expects the marginal cost per person
per year for the SH5EX-80 standard under the LCS to be about $6, an increase in marginal per capita
costs over the 8H5EX-80 alternative under an RCS of approximately six times. These impacts are fully
discussed in Chapter VII “Economic Assessment”.
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TABLE VI-6

Supplemental Analysis:
Marginal Costs for the 8H5EX-80 Standard In the Year 2007
Under the LCS

vocC NOx TOTAL voC NOx TOTAL
Area Cost * Cost’ COST* | Area Cost* Cost’ CcosT*
Athens, GA $4.6 $6.6 $11.2 | Macon, GA* $10.2 $122.4 $132.6
Atlanta, GA $98.1 $408.6 $506.7 | Nashville, TN $25.9 $84.0 $109.9
Bakersfield, CA $0.0 $0.0 $0.0 | New London, CT $0.0 $0.0 $0.0
Baton Rouge, LA $0.0 $0.0 $0.0 | New York, NY $0.0 $0.0 $0.0
Beaumont, TX ($193.4) $0.0 | ($193.4) | Owensboro, KY $1.9 $29.4 $31.3
Boston, MA $21.8 $305.2 $327.0 | Philadelphia, PA $0.0 $0.0 $0.0
Cincinnati, OH * $50.3 ($265.0) ($214.7) | Providence, Rl $26.5 $18.6 $45.0
Fresno, CA $19.3 $0.2 $19.4 | Sacramento, CA $22.2 $0.0 $22.2
Grand Rapids, Ml $78.6 $20.1 $98.7 | San Diego, CA $0.0 $0.0 $0.0
Hartford, CT $25.0 $23.8 $48.8 | Springfield, MA $2.5 $30.9 $33.4
Houston, TX $7.1 $1.1 $8.2 | Washington D.C. $121.6 $440.5 $562.1
Los Angeles, CA $0.0 $0.0 $0.0 | TOTALS $322.2 $1,226.3 $1,548.4

* In Millions of 1990 dollars
Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain the standard,

asterisks indicate areas within the range of uncertainty which could potentially attain while achieving less than 100% of their

targeted reductions.

VI(E)(1)(c) ALTERNATIVE 8H4AX-80

The staff identified 207 modeled nonattainment counties in the year 2007 for the 8H4AX-80
standard under the LCS. Assigning these nonattainment counties to nonattainment areas added 225
more counties, for a total of 432 nonattainment counties in sixty eight nonattainment areas. Fifty three of
the identified nonattainment areas were in the ROM domain. Nine areas were in California and three
areas were located in NRNC areas. Thirty eight of the sixty eight nonattainment areas had a maximum
estimated ozone concentration of less than 92 ppm. Of the remaining thirty nonattainment areas, twenty
one were in the ROM domain, seven were in California, and one was in the NRNC domain. Table VI-
7 lists the marginal costs for
nonattainment areas for which VOC or NOx controls would be required. Appendix A, Table A-7
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TABLE VI-7
Supplemental Analysis:
Marginal Costs for the 8H4AX-80 Standard In the Year 2007 Under the LCS

voC NOx Total vocC NOx Total

Area Cost* Cost * Cost* | Area Cost* Cost* Cost*
Athens, GA $4.6 $6.6 $11.2 | Los Angeles, CA $0.0 $0.0 $0.0
Atlanta, GA $98.1 $408.6 $506.7 | Macon, GA ™ $10.6 $123.1 $133.7
Bakersfield, CA $0.0 $0.0 $0.0 | Modesto, CA $7.0 $0.0 $7.0
Bangor, ME * $4.8 $16.0 $20.8 | Nashville, TN * $25.9 $84.8 $110.7
Baton Rouge, LA $0.0 $0.0 $0.0 | New London, CT $0.0 $0.0 $0.0
Beaumont, TX $0.0 $0.0 $0.0 | New York, NY $0.0 $0.0 $0.0
Boston, MA $0.0 $0.0 $0.0 | Owensboro, KY $3.1 $52.1 $55.1
Chicago, IL $293.8 $81.2 $375.0 | Philadelphia, PA $0.0 $0.0 $0.0
Cincinnati, OH * $72.1 $40.3 $112.4 | Portland, OR * $40.9 $2.9 $43.9
Dallas, TX * $195.5 $97.0 $292.6 | Providence, RI $26.5 $18.6 $45.0
Fresno, CA $19.3 $0.2 $19.4 | Sacramento, CA $22.2 $0.0 $22.2
Grand Rapids, Ml * $80.6 $20.1 $100.7 | San Diego, CA $0.0 $0.0 $0.0
Hartford, CT $25.0 $23.8 $48.8 | Springfield, MA $2.5 $30.9 $33.4
Houston, TX $7.1 $3.6 $10.7 | Visalia, CA $3.8 $0.0 $3.8
Huntington, WV $22.9 $7.5 $30.4 | Washington, D.C. $121.6 $142.1 $263.8
TOTALS $1,087.9 $1,159.3 $2,247.2

* In Millions of 1990 dollars

Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain the standard,
asterisks indicate areas within the range of uncertainty which could potentially attain while achieving less than 100% of their

targeted reductions.

lists the counties within each of the 8H4AX-80 nonattainment areas under the LCS.

Three nonattainment areas could reach their targets. Six other nonattainment area had sufficient
reductions available to reach at least seventy five percent of their VOC and NOx target. The staff
identified the remaining twenty one nonattainment areas as having residual nonattainment. The VOC and
NOx targets found in Table VI-7 result in an expected reduction of approximately 450 thousand tons of
NOx per year and 400 thousand tons of VOC per year beyond the reductions necessary for the
current standard. Marginal NOx reductions to attain the 8H4AX-80 standard have an expected
marginal cost of $1.4 billion annually. VOC reductions will have an expected marginal cost of $1.1
billion, for a total marginal cost to achieve the 8H4AX-80 standard of $2.5 billion per year. The staff
expects the LCS scenario per capita marginal cost to attain the 8H4AX-80 standard will be about $10,
or four times greater than the marginal per capita cost of the 8H4AX-80 standard under the RCS.
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TABLE VI-8
Marginal Costs for the 8H1AX-80 and 8H4AX-70 Standards In the Year 2007 Under the
LCS

vocC NOx Tatal vOoCc NOx |  Total

Allentown, PA $10.6 $10.2 $20.8 | Louisville, KY $97.3 $27.7 $124.9
Athens, GA $4.2 $6.0 $10.2 | Macon, GA $13.0 $129.7 $142.7
Atlanta, GA $103.8 $417.6 $521.4 | Memphis, TN * $60.3 $116.9 $177.2
Augusta, GA $13.8 $89.3 $103.1 | Milwaukee, WI $46.7 $33.2 $79.9
Austin, TX $6.3 $3.7 $10.0 | Mobile, AL $45.2 $2.1 $47.2
Bakersfield, CA $0.0 $0.0 $0.0 | Modesto, CA $7.0 $0.0 $7.0
Bangor, ME $5.3 $26.3 $31.6 | Nashville, TN $29.9 $95.2 $125.2
Barnstable, MA * $0.7 $25.3 $26.0 | New London, CT $0.0 $0.0 $0.0
Baton Rouge, LA $0.7 $0.2 $0.9 | New Orleans, LA $50.5 $7.0 $57.5
Beaumont, TX $0.0 $0.0 $0.0 | New York, NY $6.1 $6.9 $15.0
Birmingham, AL $24.8 $181.0 $205.7 | Norfolk, VA * $14.8 $138.0 $152.8
Boston, MA $0.0 $0.0 $0.0 | Owensboro, KY * $3.1 $52.4 $55.5
Charlotte, NC $31.4 $191.8 $223.2 | Philadelphia, PA $0.0 $0.0 $0.0
Chattanooga, TN $19.0 $37.2 $56.3 | Phoenix, AZ $54.3 $2.4 $56.7
Chicago, IL $293.8 $81.2 $375.0 | Pittsburgh, PA $39.2 $49.3 $88.6
Cincinnati, OH * $99.6 $43.4 $143.0 | Portland, ME $1.1 $32.4 $33.5
Columbia, SC $13.0 $92.0 $105.0 | Portland, OR $41.7 $3.5 $45.2
Columbus, OH $11.5 $6.6 $18.1 | Providence, RI $26.5 $18.6 $45.0
Dallas, TX * $205.0 $21.2 $226.2 | Raleigh, NC * $26.4 $121.7 $148.1
Dayton, OH $21.2 $0.9 $22.1 | Redding, PA $4.7 $1.7 $6.4
Detroit, MI $190.0 $109.4 $299.5 | Redding, CA $24.1 $5.8 $29.9
Dover, DE $9.9 $11.1 $21.0 | Reno, NV $6.3 $0.2 $6.5
Eugene, OR $3.1 $1.9 $5.0 | Richmond, VA $15.6 $109.4 $125.0
Evansville, IN $3.0 $1.5 $4.4 | Rochester, NY * $107.9 $22.6 $130.5
Fresno, CA $22.6 $0.6 $23.2 | Sacramento, CA $23.2 $0.7 $23.9
Gadsden, AL $5.4 $17.1 $22.5 | St. Louis, MO * $252.5 $61.3 $313.7
Grand Rapids, Mi $91.4 $24.9 $116.2 | San Diego, CA $0.0 $0.0 $0.0
Green Bay, WI $23.4 $8.0 $31.5 | Santa Barbara, CA $4.1 $0.2 $4.3
Greensboro, NC $34.0 $127.3 $161.2 | Seattle, WA $93.3 $80.4 $173.7
Harrisburg, PA $9.8 $12.7 $22.5 | Sherman, TX $0.9 $0.7 $1.6
Hartford, CT $25.0 $23.8 $48.8 | Shreveport, LA $10.0 $1.8 $11.7
Houston, TX $15.1 $1.9 $17.0 | Springfield, MA $2.5 $30.9 $33.4
Huntington, WV $32.7 $13.0 $45.6 | State College, PA $4.7 $0.5 $5.2
Indianapolis, IN $18.2 $7.0 $25.2 | Stockton, CA $6.8 $0.0 $6.8
Johnson City, TN * $18.4 $288.5 $307.0 | Tulsa, OK $8.2 $1.1 $9.3
Knoxville, TN $43.9 $95.8 $139.7 | Visalia, CA $4.2 $0.0 $4.2
Los Angeles, CA $0.0 $0.0 $0.0 | Washington, D.C. $134.1 $450.5 $584.6

York PA 380 $72 16 2

TOTALS $2,687.2 $3,590.3 $6,277.6

* In Millions of 1990 dollars
Shaded area indicates where the available VOC and NOx control measures were considered sufficient to attain the standard,

asterisks indicate areas within the range of uncertainty which could potentially attain while achieving less than 100% of their
targeted reductions.
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VI(E)(1)(d) ALTERNATIVES 8H1AX-80 AND 8H4AX-70

The 8H1AX-80 and the 8H4AX-70 forms of the standard are analytically the same. The
remainder of this discussion will refer only to the 8H1AX-80 form with the clear understanding that the
discussion applies equally to both forms. The staff identified 581 modeled nonattainment counties in the
year 2007 for the 8H1AX-80 standard under the LCS, based on all current CAAA requirements being
fully met and all possible efforts have been undertaken to meet the current standard. When these
nonattainment counties were assigned to nonattainment areas in accordance with current part 51
implementation practices, 218 counties were added, for a total of 799 nonattainment counties in 129
nonattainment areas. Fifty four of the 129 nonattainment areas had a maximum estimated ozone
concentration of less than 92 ppm. Of the remaining seventy five nonattainment areas, sixty were in the
ROM domain, ten were in California, and five were in the NRNC domain. Table VI-8 lists the marginal
costs associated with the nonattainment areas for which VOC or NOx controls would be required.
Appendix A, Table A-8 lists the counties within each of §H1AX-80 nonattainment areas. Based upon
their expected reductions, seventeen nonattainment areas had sufficient measures available in their
inventories to reach their targets. Another twelve nonattainment areas were able to attain at least
seventy five percent of their targets and the staff identified them as areas probably able to reach
attainment. The remaining forty six nonattainment areas have predicted residual nonattainment.

The VOC and NOx targets incorporated in Table VI-8 result in an expected reduction of
approximately 1.1 million additional tons of NOx per year beyond those necessary to attain the current
standard, and 1.2 million tons of VOC per year. NOx reductions above and beyond CAAA
requirements and those measures necessary to attain the current standard will have a marginal cost of
about $3.6 billion annually. VOC reductions will have an expected marginal cost of $2.7 billion, for a
total marginal cost to achieve the 8H1AX-80 standard of $6.3 billion per year. Per capita, the marginal
cost of attaining the 8H1AX-80 standard under a local control strategy scenario, is about $25, an
increase in marginal per capita costs over the 8H1 AX-80 standard with a regional strategy in the East
of 250%.

VI(F) CONCLUSIONS OF THE LOCAL CONTROL SCENARIO ANALYSIS

The results of the LCS analysis parallel those of the analysis performed for the baseline. In
terms of area affected, populations affected, costs, and the number of residual nonattainment areas, the
SHSEX-80 form of the standard is again the least restrictive eight hour alternative. The 8H4AX-80
ozone standard ranks second and the 8H1AX-80 form ranks last. However, the caveats relating to
methodology, inventories, and residual nonattainment still apply, reducing the degree of reliability which
can be placed upon any conclusions reached. However, the LCS analysis provides a framework for
one important consideration: The LCS analyses illustrates the need for greater flexibility within the
ozone implementation process.

Clearly, for many areas, the problem is not one of not doing enough, but not being able to do
much of anything at all. For example, Los Angeles requires VOC reductions on the order of seventy
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five to ninety percent, while available control measures account for less than ten percent. In areas of
persistent nonattainment, further reliance upon command-and-control measures results in the application
of additional add-on controls which are generally not cost effective. In areas of residual nonattainment,
there are simply no more controls to apply under the restricted implementation scheme we used for this
analysis. Under subpart (2), only counties within the nonattainment area can participate in an attainment
strategy. For instance, the ozone level in York, Maine determined the Boston C/MSA’s design value

for all six alternative standards under the LCS. However, for three of the alternatives examined, York
was the only county which recorded an ozone concentration greater than the marginal nonattainment
level cut-off. In all alternatives, at least seventy five percent of the counties in the Boston C/MSA had
ozone concentrations below the level of the standard. Because of the violation in York, all twelve
counties in the Boston nonattainment area must, according to subpart (2), participate in strategies to
reduce VOC and NOx emissions, regardless of their relative contribution to the solution. Given the
relatively low number of counties which actually record a violation for many nonattainment areas, the
application of a regional strategy that transcends nonattainment area boundaries may reduce the ozone
concentrations to such an extent that many of these areas would not become nonattainment areas in the
first place. Then, with the imposition of additional flexibility, such as more meaningful definitions of
nonattainment areas, the ability to take credit for upwind control, and market based mechanisms, the
level of residual nonattainment may be reduced to the two or three historic areas where the ozone
problem is the worst: i.e., Southern California, the Gulf Coast, and the North Atlantic Coast.

Much of this flexibility is planned for the part 51 integrated implementation analysis when the
Agency investigates the applicability of trading schemes, alternative definitions of nonattainment area
size and designation, long range transport issues, the applicability of intermittent voluntary controls, and
jointness in control between ozone and PM. However, the analytical baseline includes some regional
NOx management through the incorporation of an OTAG-wide NOx cap and LEV program. A
detailed discussion of this baseline is included in Chapter IV of this RIA.

In terms of area affected, populations affected, costs, and the pervasiveness of residual
nonattainment, the 8HSEX-80 form of the standard has the least measurable impact beyond that
associated with not changing the current standard. Under the above ranking criteria, the proposed
ozone standard ranks second and the 8H1 AX-80 form ranks last. However, given the caveats
associated with this RIA’s analytical methodology, its inventories, and its inability to resolve the residual
nonattainment problem, the relative ranking of alternatives cannot be considered conclusive

VI(G) RESIDUAL NONATTAINMENT

Tables VI-9 and VI-10 display the tons of VOC and NOx reductions necessary to fully attain
each alternative standard, incremental to the full attainment of the current standard. Table VI-9
represents the RCS and Table VI-10 presents information on the LCS. Estimating the cost associated
with additional emission reductions needed to eliminate residual nonattainment is a difficult task, given
that this analysis is not able to identify specific controls to achieve these reductions by 2007. The
implication of residual nonattainment is that areas with a VOC or NOx deficit need more time; new
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control strategies (e.g., regional controls or economic incentive programs); and/or new technologies in
order to attain the standard. However, some indication of the nature of the residual nonattainment
problem is presented in this analysis for the purpose of completeness.

TABLE VI-9
ESTIMATIONS OF THE NATURE THE OF RESIDUAL NONATTAINMENT
PROBLEM FOR ALTERNATIVE' STANDARDS UNDER THE RCS

STANDARD VOC (tpy)?® NOX (tpy)?*

Current Standard* 370 - 562 0

Incremental from the current standard:

8H5EX-80' 11-17 13-19
8H4AX-80? 102 - 155 17-25
8H1AX-80? 422 - 642 73-111

Alternative standard values are incremental to the full attainment of the current standard.

In thousands of tons.

Numbers represent low - high range values, with the point estimate above and without parentheses.
The current standard is assumed to be approximately equal to an 8-hour, .09 ppm, 2AX alternative.

ron -

The marginal cost associated with the most expensive current control approaches might be a
starting point for evaluating residual nonattainment. For example, this RIA has performed a detailed
analysis of a few sample cities in terms of the marginal cost of controls. The cost of the most expensive
controls used in the model range between $30,000 and $80,000 per ton. It has been suggested that
these may appropriately reflect the marginal cost (on top of identified controls) to achieve emission
reductions necessary to attain a more stringent standard. Although such costs could be applied to the
VOC or NOx deficits, the Agency does not view these cost estimates as the most appropriate range to
apply to the emission reduction deficits; the Agency believes lower costs are more appropriate. This
assertion is based in part on historic evidence associated with the cost of emission controls which
indicates that, instead of spending extremely high costs to achieve each ton of reduction, sources have
demonstrated an ability to adopt economic incentive programs such as RECLAIM in Los Angeles or
develop innovative strategies and new technologies for NOx and VOC emission controls. Second,
some areas have been given additional time to attain the standard. Also, imposing additional local
controls for some areas may be less effective than improving regional controls.

The Agency has prepared a number of analyses from which cost estimates are available. A
range of $2,000 to $10,000 per ton has been identified for estimating the cost associated with each ton
of VOC or NOx deficit. The range was estimated by the Agency as the average incremental cost per
ton to achieve the current 0.12 ppm 1-hour NAAQS for achieving the 1990 CAAA requirements.
Also, $10,000 per ton is a point estimate used in the California Federal Implementation Plan (FIP)
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analysis. $5,000 per ton (the average result of the 812(a) draft report) could be used as a point
estimate of the cost of these additional emission reductions. Based on these cost estimates, the Agency
believes this range is appropriate for estimating the cost of residual nonattainment.

However, it should be noted that uncertainties are associated with the cost range presented
above. The range is used to represent the average cost of reducing each ton of VOC or NOx and
therefore treats the cost of reducing each ton as equal. An average cost estimate does not differentiate
between lower and higher marginal costs of these additional emission reductions. Within the relevant
range of this analysis, the marginal cost of achieving each additional unit of emission reduction is higher
than the marginal cost of achieving the previous unit. Resource limitations prevent a treatment of these
emission reductions in a marginal approach. Therefore, the average cost per ton approach is preferred.

TABLE VI-10
ESTIMATIONS OF THE NATURE OF THE RESIDUAL NONATTAINMENT
PROBLEM FOR ALTERNATIVE STANDARDS UNDER THE LCS'

STANDARD VOC (tpy)?? NOXx (tpy)??
Current Standard* 506 - 770 8-13
Incremental from the Current Standard:
8H5EX-80 100 - 150 20-30
8H4AX-80 190 - 290 40-50
8H1AX-80 520 - 780 120 - 180
1 This scenario represents an unlikely air quality baseline for the year 2007. The reader should refer to the regional
control scenario for a better estimate of the likely baseline.
2. In thousands of tons.
3. Numbers represent low - high range values, with the point estimate above and without parentheses.
4. The current standard is assumed to be approximately equal to an 8-hour, .09 ppm, 2AX alternative.
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CHAPTER VII SUMMARY OF POTENTIALLY AFFECTED ENTITIES

This chapter briefly summarizes the control measures, economic sectors, and Standard
Industrial Classification (SIC) codes potentially affected by the control measures considered in the
ozone NAAQS review. The control measures cover stationary (point and area) and mobile (on-
highway and nonroad) sources of VOC and NOx emissions. The Agency prepared the emission
reduction and control cost analyses to support the ozone NAAQS review. The analyses compared the
incremental impacts of three NAAQS alternatives to the current standard. To analyze the impacts
associated with each of the NAAQS alternatives relative to the current standard, the Agency
developed control measures as surrogates for control measures that State or local agencies may
potentially use in their State Implementation Plans (SIPs) to attain each of the NAAQS alternatives.
This chapter refers to surrogate control measures as incremental measures. Appendix C, Table C-1
shows the incremental control measures and potentially affected source categories for stationary and
mobile sources of VOC and NOx emissions.

This chapter limits the discussion of control measures to those selected during the least-cost
control analysis of each alternative. Therefore, for some control measures, several control techniques
were considered but not selected because they were not the most cost-effective technique for achieving
the emission reductions needed. Consequently, not all available control techniques for a control
measure are identified in the following discussion. References at the end of this chapter provide
information about the sources used in the ERCAM to estimate control costs using data contained in the
Interim 1990 Inventory.

VII(A) STATIONARY POINT SOURCES

The Interim 1990 Inventory generally includes point source facilities that emit 100 tons per year
or more of one of the criteria air pollutants, along with SIC codes for most of the associated facilities.
For each of the incremental control measures, the Agency used ERCAM to identify all of the potentially
affected facilities and their SIC codes. The SIC codes and sectors potentially affected by the
incremental VOC and NOx control measures for stationary point sources can be found in Appendix C,
Tables C-2 and C-3, respectively.

VII(AX1)  VOC CONTROL MEASURES

The incremental control measures for point sources of VOC emissions include industrial, wood
product, and metal product surface coating; rule effectiveness improvements; and incineration/open
burning. The industrial surface coating operations incremental control measure utilizes add-on control
equipment to achieve VOC emission reductions beyond those achieved by Maximum Achievable
Control Technology (MACT) standards (Pechan, 1994a). This control measure was applied to
automobile, light-duty truck, and plastic parts surface coating operations. The incremental control
measure for wood products surface coating operations applies the VOC limits for wood products
surface coating operations contained in the ozone Federal Implementation Plan (FIP) for California,



based on the use of reformulated coatings and/or improved transfer efficiency of coating application
equipment (Pechan, 1994a). The control measure was applied to wood furniture and flatwood products
surface coating operations.

The incremental control measure for metal surface coating operations uses reformulated
coatings and/or improved transfer efficiency for coating application equipment (Pechan, 1994a),
applied to beverage can, metal coil, metal furniture, large appliance, and miscellaneous metal parts
surface coating operations. The Agency estimated incremental control costs associated with this control
measure to be zero and, therefore, did not analyze its economic impacts or identify its potentially
affected SIC codes.

The point source inventory also contains source classification codes (SCCs) for “general” or
“unspecified” surface coating emission sources. SCC descriptions are not explicit about the type of
coating operation with which they are associated. Therefore, the Agency relied upon engineering
judgment to assign the general and unspecified SCCs to the industrial and other general surface coating
categories. The SCCs assigned to the industrial surface coating category cover the following general
categories of surface coating emissions: solvent-based paints, lacquers, enamels, adhesives, primers,
and thinning solvents. The SCC for general lacquer use was assigned to the wood products surface
coating category. This step was necessary to link potentially applicable control measures with the SCCs
to estimate emission reductions and control costs. The SIC codes associated with the “general/
unspecified” emission sources assigned to the industrial and wood products surface coating categories
did not correspond to the names of specific types of surface coating operations (e.g., automobile, light-
duty truck, and plastic parts surface coating operations). Therefore, Appendix C, Table C-2 lists the
“general/unspecified” SICs separately from the specific types of coating operations.

The control measure for incineration/open burning requires affected entities to cease open
burning activities on days that are predicted to exceed the ozone NAAQS. Burning activities would be
shifted to days where emissions would not contribute to the potential for a NAAQS exceedance. The
control measure reduces emissions on specific days, but not total annual emissions (Pechan, 1994a).
The Agency did not analyze the economic impacts of this control measure or identify its potentially
affected SIC codes because it does not increase costs to the affected entities.

Rule effectiveness improvements were applied to simulate the effects of improving the
implementation of regulations. A rule effectiveness improvement may take several forms, ranging from
more frequent and in-depth training of inspectors and/or plant personnel to increased monitoring,
record keeping, and reporting (STAPPA/ALAPCO, 1993). The Interim 1990 Inventory used a default
rule effectiveness value of 80 percent in its point source estimates for VOC emissions. The 80 percent
default value is based on EPA guidance. In some instances, the Interim 1990 Inventory assumed a rule
effectiveness of 100 percent. This analysis assumes emission points with base year control efficiencies
of greater than 50 percent will improve their rule effectiveness from 80 to 90 percent, achieved through
increased stack monitoring, record keeping, and reporting.
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VII(A)2)  NOx CONTROL MEASURES

The incremental control measure for utility boilers uses a post-combustive selective catalytic
reduction (SCR) control technique (Pechan, 1994a). The Agency also considered combustion
modification techniques [e.g., low-NOx burners (LNB), overfire air (OFA), natural gas reburn (NGR),
and flue-gas recirculation (FGR)]. However, the Agency found SCR was the most cost-effective
technique for achieving the NOx emission reductions needed from utility boilers. Planned and generic
units were used to estimate emissions associated with future growth in utility boiler emissions. For the
areas for which costs and emission reductions were estimated under each of the three NAAQS
alternatives, the control measure affected natural gas and oil tangentially fired utility boilers in the point
source inventory.

Industrial boilers typically produce steam to generate mechanical power or electricity.

The incremental control measure applied to coal, oil, and natural gas fired industrial boilers is based on
the use of SCR (Pechan, 1994a). As with utility boilers, the Agency also considered combustion
modification techniques (e.g., LNB and NGR) and post-combustion control techniques [e.g., selective
noncatalytic reduction (SNCR)]; however, SCR was found to be the most cost-effective technique for
achieving the NOx emission reductions needed from industrial boilers.

Essentially all NOx emissions from cement manufacturing come from high temperatures
generated in cement kilns. The incremental control measure applied to cement kilns is based on the use
of SCR (Pechan, 1994a). Glass manufacturing furnaces are a source of NOx emissions. Oxy-firing was
the incremental control measure for glass manufacturing furnaces (Pechan, 1994a).

The incremental control measure for natural gas-fired turbines is based on the use of SCR and
steam injection combined. For oil-fired turbines, the incremental control measure applies SCR and
water injection combined (Pechan, 1994a). For natural gas-fired reciprocating internal combustion (IC)
engines, nonselective catalytic reduction (NSCR) is applied as the incremental control measure
(Pechan, 1994a).

Process heaters transfer heat to fluids. When steam heat cannot supply sufficient heat, the most
common fuels used in process heaters are oil and natural gas. The incremental control measure for
natural gas-fired and oil-fired process heaters uses LNB and SCR combined (Pechan, 1994a).

Municipal waste incinerators burn solid waste. Municipal waste incinerator source category
include four combustor types: starved air - multi-chamber; mass burn - single chamber; derived fuel;
and conical design (tee pee), municipal refuse. The incremental control measure for municipal waste
incinerators applies SNCR (Pechan, 1994a).

The incremental VOC control measure previously described for incineration/open burning also
achieves NOx emissions reductions and, therefore, was modeled as an incremental NOx control
measure.
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VII(B) STATIONARY AREA SOURCES

The area source inventory accounts for stationary source emissions not included in the point
source inventory. Appendix C, Tables C-4 and C-5 show the SIC codes and sectors potentially
affected by the area source incremental control measures for VOC and NOx. The
Standard Industrial Classification Manual 1987 was used to identify the SIC codes potentially affected
by the NOx control measures for residential natural gas consumption (i.e., water and space heaters).
For the VOC control measures, the Standard Industrial Classification Manual 1987 and the
documentation of area source category codes for the Aerometric Information and Retrieval System
(AIRS) Area and Mobile Subsystem (AMS) were used to identify the potentially affected SIC codes
for each control measure (EPA, 1993). The area source category codes used in the Interim 1990
Inventory are the same as those used in AIRS/AMS.

As with the NOx control measures for industrial boilers in the point source inventory, the NOx
control measures for the area source industrial fuel combustion (i.e., coal, oil, and natural gas)
categories have the potential to affect a variety of SIC codes. The area source inventory and the
AIRS/AMS documentation do not provide any information on the SIC codes associated with the
source category codes for the area source industrial fuel combustion categories. The NOx control
measures for area source industrial fuel combustion are based on the extension of point source control
measures to obtain emission reductions from the area source component of the Interim 1990 Inventory.
Costs for these area source control measures were estimated for establishments that emit from 25 to
100 tons per year of VOC or NOx. Therefore, the National Emissions Inventory (NEI) was used to
identify SIC codes potentially affected by these control measures. ' The SCCs affected by the
corresponding point source control measures were used to identify plants in the NEI with uncontrolled
NOx emissions between 25 and 100 tons per year. The SIC codes associated with the plants identified
were then selected for the RIA and small business impact analysis.

VIIB)(1)  VOC CONTROL MEASURES

The incremental control measure for controlling VOC emissions from retail gasoline service
stations is based on the installation of pressure vacuum (PV) valves on the vent lines of underground
storage tanks plus Stage [ RACT guidelines. Under Stage I requirements, tank truck operators must
recover gasoline vapors displaced in storage tanks when they are filled with gasoline (Pechan, 1994a).
The Stage I requirements would directly affect entities that transport gasoline from bulk plants and
terminals to gasoline service stations [i.e., SIC code 517 (Petroleum and Petroleum Products
Wholesalers)]; however, the Stage I vapor recovery requirements offset the costs associated with the
installation and use of the vapor recovery equipment.

1 The NEI was developed by EPA in 1995 and 1996 to support improvements to photochemical grid modeling of ozone precursors. The NEI
contains 1990 base year emission inventories supplied by the States, which previously had not been included in the Interim 1990 Inventory.
The NEI was used for this analysis because many States provided data for a significant number of plants that emit less than 100 tons per year
of VOC and NOx.
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RACT formed the basis for the control measure for bulk terminals in 0zone nonattainment
areas, based on the use of submerged fill and vapor recovery or other control systems to achieve a
recommended emission limit of 80 mg/liter (0.67 1b/1,000 gal). Mandatory leak detection and repair
programs are required to prevent leaks in the vapor collection system (Pechan, 1989). This control
measure would potentially affect SIC code 517 (Petroleum and Petroleum Wholesalers).

The industrial surface coating control measure is based on the use of add-on control equipment
to achieve VOC emission reductions beyond those achieved by MACT standards (Pechan, 1994a).
This control measure is applied to paper, aircraft, and marine surface coating operations in the area
source inventory. The incremental control measures for metal product, flatwood product, and wood
furniture surface coating operations use reformulated coatings and/or improve the transfer efficiency of
coating application equipment (Pechan, 1994a). Miscellaneous surface coating operations use low-
VOC coatings to achieve emission reductions equivalent to those achieved by MACT standards, or
apply add-on controls to achieve VOC reductions beyond those achieved by MACT standards
(Pechan, 1994a). Table C-4 presents the SIC codes that would potentially be affected by these control
measures.

Two control measures affect autobody refinishing operations: Option 1 is based on low-VOC
coating limits identical to the California’s Best Available Retrofit Control Technology limits, surface
preparation product limits, and the use of painting gun cleaners. Option 2 is based on requirements
proposed in the California FIP, that would require the use of low-VOC coatings (or an emission
control system) and a transfer efficiency equivalent to that achieved through the use of high-volume,
low-pressure spray equipment. SIC code 753 (Automotive Repair Shops) could be affected by the
two control measures for this source category.

RACT requirements formed the basis for the incremental VOC control measures for cutback
asphalt and web offset lithography operations. The Agency estimated the incremental control cost for
cutback asphalt operations to be zero. For web offset lithography operations, the incremental control
measure uses VOC recovery equipment which results in a net savings rather than a cost (Pechan,
1994a). Because these control measures do not increase costs, the Agency did not analyze them or
identify their potentially affected SIC codes.

Adhesives typically consist of a base material plus additives such as diluents, solvents, catalysts,
hardeners, inhibitors, and retarders. Manufacturers of industrial adhesives can reduce VOC emissions
through product reformulation (i.e., conversion to water-based, diluent-based, and solventless
products) and product substitution. The incremental VOC control measure for industrial adhesives
involves RACT requirements (Pechan, 1994a). The manufacturers of industrial adhesives (SIC code
289) would potentially be affected by this control measure.

Leak detection and repair (RACT) form the basis for the incremental control measure for
fugitive VOC emission leaks from petroleum refineries and synthetic organic chemical manufacturing
industry (SOCMI) facilities (Pechan, 1994a). For SOCMI batch reactor processes, the control
measure is based on RACT use of condensers, scrubbers, carbon adsorption, thermal destruction, or
changing operational practices to control emissions from process vents. The fugitive VOC control
measure for oil and natural gas production fields is based on the implementation of an equipment and
maintenance program to control emissions from storage tanks and transfer operations (Pechan, 1989).
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Table C-4 shows the SIC codes for each source category potentially affected by these control
measures.

Aerosol spray paints are a subcategory of consumer and commercial products that include, for
example, general flat and enamel paints, hobby paints, automotive exact-match paints, and fluorescent
paints. Most aerosol spray paint products consist of the paint resin and pigment (solids) additives,
solvents, and propellants. Aerosol paints are used widely by homeowners, industry, commercial
operations, and artists and hobbyists. The primary method for decreasing VOC emissions associated
with the use of aerosol paint products is through product reformulation to high-solids or water-based
paints, reducing the solvent content by changing the resin type, or substituting HFC-152a or
compressed air for VOC-based propellant (STAPPA/ALAPCO, 1993). Two incremental control
measures for aerosol paints are based on VOC content limits contained in draft rules being prepared by
the California Air Resources Board (CARB) and the South Coast Air Quality Management District in
California. The CARB’s draft Statewide rule establishes two tiers of VOC-content limits on categories
of aerosol coating products: the first tier of limits would be effective in 1996 and the second, more
stringent tier of limits would be effective in 1999. One of the incremental measures is based on the
CARB’s Tier II limits. The CARB’s Tier II limits are expected to achieve an additional 10 to 15
percent reduction over the Tier I limits which were already included in the base-case CAA scenario.
The Tier I limits were estimated to achieve a 20 percent reduction in VOC emissions. The second
incremental control measure is based on a draft rule being prepared by the South Coast Air Quality
Management District. The limits being considered in the draft rule would achieve an incremental
reduction of 40 percent, or 60 percent overall (Pechan, 1994a). These two control measures would
potentially affect SIC code 285 (Paints, Varnishes, Lacquers, Enamels, and Allied Products).

The VOC control measure for pesticide application is based on a draft rule prepared by CARB
that was also included in the rulemaking for the California ozone FIP. The agency assumed that if the
incremental measure is selected for a nonattainment area, it would be applied Statewide. The
incremental measure would require producers of agricultural and/or structural pesticides to lower the
VOC content of pesticide products by: reducing fumigant usage, alternative application methods,
microencapsulation, and integrated pest management programs (STAPPA/ALAPCO, 1993). The
control measure would potentially affect SIC code 287 (Agricultural Chemicals).

The incremental control measure for pharmaceutical manufacturing is based on RACT
recommendations for installation of surface condensers for reactors, distillation operations, crystallizers,
centrifuges, and vacuum dryers that emit 6.8 kg/day (15 Ib/day). RACT also recommends the
installation of a vapor balance system for emissions associated with the transfer of liquids containing
VOC to tanks with a capacity of more than 7,500 liters (2000 gal). In addition, RACT recommends
pressure/vacuum vents for liquid storage tanks, covering exposed liquid surfaces (e.g., centrifuges,
rotary vacuum filters, and tanks), and the implementation of leak detection and repair programs
(Pechan, 1989). SIC code 282 (Drugs) would potentially be affected by this control measure.

The control measure for SOCMI and polymer manufacturing fugitive emission leaks is also
based on RACT recommendations for leak detection and repair programs (Pechan, 1989). This
control measure would potentially affect SIC code 286 (Industrial Organic Chemicals).
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VI(B)2)  NOx CONTROL MEASURES

RACT applies to the incremental NOx control measure for area source industrial coal, oil, and
natural gas fuel combustion categories, applied to sources that emit from 25 to 100 tons per year of
NOx (Pechan, 1994a). Appendix C, Table C-5 shows the SIC codes identified from the NEI as
potentially being affected by the control measures for area source fuel combustion sources. The
incremental NOx control measures for residential natural gas consumption are based on the use of LNB
for residential water heaters and space heaters, based on an assumed implementation schedule that
phases in the use of units equipped with LNB as conventional units reach the end of their useful life
(Pechan, 1994a). Manufacturers of residential water heaters and space heaters (SIC codes 363 and
343, respectively) would potentially be affected by these control measures. Because there are no
additional costs associated with LNB water heaters, the economic impacts of the control measure on
SIC code 363 were not analyzed.

The incremental control measure for open burning was applied to control NOx emissions. The
NOx control measure previously discussed for the incineration/open burning point source category also
applies for controlling NOx emissions from this area source category (Pechan, 1994a). The economic
impacts of this control measure were not analyzed because it does not increase costs to the affected
entities. Therefore, the SIC codes potentially affected by the control measure were not identified for this

analysis.

VII(C) ON-HIGHWAY MOBILE SOURCES

Light-duty vehicles, light-duty trucks, medium-duty vehicles, and heavy-duty vehicles use a
combination of fuel reformulations, new vehicle exhaust emission standards, and enhanced inspection
and maintenance (I/M) programs to control VOC and NOx emissions. These measures represent
controls that have already been applied in some ozone nonattainment areas, and will be applied as
incremental controls in other areas. Each control measure is discussed separately in the following
sections. Appendix C, Table C-6 shows the SIC codes and sectors that would potentially be affected
by each of the control measures.

VII(C)(1) REFORMULATED GASOLINE

The cost analysis for on-highway vehicles includes control measures based on the Federal
reformulated gasoline program and California’s program. Reformulated gasoline control measures
reduce VOC and NOx emissions from gasoline-powered motor vehicles. The Federal program was
required by the CAA to be implemented in 1995 in the nine worst ozone nonattainment areas (EPA,
1992). Additional areas, primarily ozone nonattainment areas within the Northeast Ozone Transport
Region (OTR), are included in this program. Emission reductions from the Federal reformulated
gasoline program for all areas that utilize this program are included in the base case CAA controls
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scenario. For other areas, reformulated gasoline is the third control measure applied after application of
the enhanced I/M and low emission vehicle (LEV) control measures.

A second control measure is based on the Phase 2 requirements of California's reformulated
gasoline program. Phase 2 gasoline must meet specified standards for sulfur, benzene, aromatic
hydrocarbons, olefin, Reid vapor pressure (RVP), oxygen, 90 percent distillation temperature, and 50
percent distillation temperature. Phase 2 standards apply to all gasoline powered vehicles in California
beginning in 1996 (Pechan, 1994a). California’s reformulated gasoline program is applied statewide in
California in the base case CAA scenario.

The Federal and California reformulated gasoline control measures will impact refineries that
supply gasoline to the areas in which one of these programs is chosen as a least-cost option. Petroleum
refineries would incur direct costs caused by increased production costs associated with reformulating
gasoline. These costs, if passed on, would potentially affect wholesalers and distributors of reformulated
gasoline, gasoline service stations, and consumers.

VIIC)(2) ~ REFORMULATED DIESEL FUEL

The reformulated diesel fuel control measure is designed to reduce NOx emissions by setting
limits on the amount of sulfur and aromatics in diesel fuel. The control measure is based on California’s
reformulated diesel fuel program which affects on-highway and nonroad diesel vehicles. The control
measure would affect light-duty, medium-duty, and heavy-duty trucks outside California. California’s
rule establishes a 500 parts per million sulfur limit as well as a 10 percent limit on aromatics (or 20
percent for small refiners) for its vehicular diesel fuel. The rule contains an equivalency provision that
allows refiners to make diesel with more than 10 percent aromatics if engine testing demonstrates
equivalent emissions (Pechan, 1994a). The impacts of reformulated diesel fuel program would directly
impact refineries, due to the increased production costs required to modify the composition of diesel
fuels. These costs, if passed on, would potentially affect wholesalers and distributors of reformulated
diesel fuel, gasoline service stations, and consumers.

VII(C)(3) ENHANCED INSPECTION AND MAINTENANCE (I/M)

Enhanced I/M programs test vehicle emissions while the vehicle is idling. Enhanced I/M
programs are required in both ozone and carbon monoxide (CO) nonattainment areas, depending upon
population and nonattainment classification or design value. Within the OTR, States or areas must
implement enhanced I/M programs in any C/MSA or portion of a C/MSA with a 1990 population of
100,000 or more (Pechan, 1994a). The base case includes the effects of I/M programs required under
the CAA. For the purposes of this analysis, enhanced I/M programs are used as an incremental control
measure in areas where they are not already required by the CAA.

The enhanced I/M program will apply to light-duty vehicles and trucks. The impacts of an /M
program are incurred in terms of inspection fees, and repair costs in the event of test failure. In addition
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to individual automobile owners, enhanced /M programs will impact businesses that use specific types
of vehicles as the main source of revenue (such as trucking, courier, and taxi companies) and fleet
vehicles of non-transport companies (Pechan, 1994b). Decentralized automobile inspection and repair
industry will incur any costs associated with establishing emission stations, as well as increased revenue
resulting from increased repair activities.

VII(C)(4) LOW EMISSION VEHICLES

Low emission vehicle (LEV) programs establish requirements for phasing-in LEVs into the
automobile fleet. In September 1990, the CARB approved a LEV program which includes light and
medium-duty motor vehicle emissions standards that progressively reduce emissions from vehicles of
model years 1994 through 2003. CARB’s regulations establish four new classes of light-duty and
medium-duty vehicles with increasingly stringent emission levels: transitional low emission vehicles
(TLEVs), LEVs, ultra low emission vehicles (ULEVs), and zero emission vehicles (ZEVs). The
California LEV program requires a fleet composition of 75 percent LEV, 15 percent ULEVSs, and 10
percent ZEVs by 2003 (Pechan, 1995).

Since 1990, several States in other areas of the country have adopted the California emission
standards. In February 1994, the Northeast Ozone Transport Commission (OTC) States voted to
recommend that the EPA mandate the California LEV program in the Northeast OTR, and shortly
thereafter presented a petition to EPA. Massachusetts and New York have already enacted legislation
for a LEV program. To produce vehicles that meet the standards for LEVs, ULEVs, and ZEVs,
automobile manufacturers will be required to add emission controls to engines. The direct impacts of
any LEV program will, therefore, be incurred by automobile manufacturers. Depending on the ability of
the manufacturers to pass the increased production costs forward, automobile dealerships may also be
impacted by the costs of LEV program, as well as automobile consumers.

VII(D) NONROAD MOBILE SOURCES

Incremental control measures for nonroad sources include emission standards for large nonroad
compression ignition (diesel) engines and small recreational vehicle spark-ignition (gasoline) engines;
emission fees for commercial marine vessels; and reformulated gasoline for nonroad vehicles. Appendix
C, Table C-6 shows the SIC codes and sectors potentially affected by each of the control measures.

VII(D)(1) CALIFORNIA STANDARDS FOR >175 BHP NONROAD DIESEL ENGINES

This control measure is based on California's NOx standard of 5.8 grams per brake
horsepower-hour (g/bhp-hr) for compression ignition engines at or above 175 brake horsepower
(bhp). Compression ignition engines at or above 175 bhp are used in logging and construction
equipment. Construction equipment using this engine size include excavators, cranes, bore/drill rigs, oft-
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highway tractors, scrapers, rubber tired dozers, and off-highway trucks. Logging equipment with
compression ignition engines at or above 175 bhp include machines used to cut and bunch timber. To
comply with the California standards, it will be necessary for manufacturers to modify compression
ignition engines. The most likely and effective engine modifications include retarding the injection timing,
improving fuel pumps and nozzles, and combustion chamber modifications. The impacts of the CARB
standards for large, non-road engines are associated with the required variable hardware costs of
producing cleaner engines (STAPPA/ALAPCO, 1993; Pechan, 1994a, 1994c¢).

The direct impacts of this control measure would be incurred by the manufacturers of
compression ignition engines for logging and construction equipment, classified under SIC code 351
(Internal Combustion Engines, not elsewhere classified). Depending on the ability of the engine
manufacturers to pass the increased production costs forward, the equipment manufacturers may also
be impacted, as well as the construction and forest product industries that purchase the equipment.

VII(D)(2) NONROAD ENGINES - EMISSION REDUCTION BENEFITS ASSOCIATED
WITH PHASE I REFORMULATED GASOLINE

The control measure modeled for nonroad engines simulates the emission reduction benefits
associated with the use of reformulated gasoline in nonroad engines in ozone nonattainment areas. The
reformulated gasoline control measure described under the previous discussion of the on-highway
control measures applies here, as well. The nonroad recreational vehicle categories for which emission
reduction benefits were estimated include airport services, recreational, industrial, light
commercial/utility, construction, farm, lawn and garden, and logging equipment (Pechan, 1994a).

VII(D)(3) MARINE EMISSION FEES

This control measure is based on a draft rule prepared for the California ozone FIP to control
NOx emissions. The draft rule involved a three-tier emission fee structure based on a price of $10,000
per ton of NOx. With the fee structure in effect, vessel operators would control the maximum amount of
NOx emissions possible as long as the cost was less than $10,000 per ton. Otherwise, vessel operators
would presumably pay the fee (Pechan, 1994a). This control measure would potentially affect most
commercial diesel-fueled marine vessels classified under SIC codes 441 (Deep Sea Foreign
Transportation of Freight), 442 (Deep Sea Domestic Transportation of Freight), 443 (Freight
Transportation on the Great Lakes), and 444 (Water Transportation of Freight, not elsewhere
classified). However, the County Business Patterns did not report any establishments for SIC codes
441, 442, and 443 for the nonattainment area counties for which control costs were estimated.
Consequently, these three SIC codes were not included in the economic impact analysis for this control

measure
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VII(D)(4) RECREATIONAL VEHICLES - CALIFORNIA STANDARDS

The control measure for recreational vehicles is based on a proposed rule developed by
California in 1993. The rule would set hydrocarbon, NOx, and carbon monoxide emission standards
for nonroad motorcycles, all-terrain vehicles, golf carts, and specialty vehicles with an engine size of 25
hp or more beginning with the 1997 model year. The rule would also establish hydrocarbon, NOx, and
carbon moNOxide emission standards for specialty vehicles with an engine size of less than 25 hp
beginning with the 1995 model year (Pechan, 1994a).

VII(E) COMPARISON OF ALTERNATIVE OZONE NAAQS ON AFFECTED SOURCES

This section discusses the impact of control measure selection on SIC codes for the three
alternative standards. While the data are illustrative, they have limitations. For example, the Agency
discovered that for a significant number of nonattainment areas under all of the alternative standards
examined, VOC and NOx targeted reductions exceeded available VOC and NOx reductions.
Consequently, for many nonattainment areas, the control strategies applied do not change appreciably
from one alternative to another. What little change does occur between alternatives usually results from
a change in the definitions of nonattainment areas, rather than from changes in control strategies within
the same area. Figure VII-1 illustrates the number of control measures affecting different numbers of
SIC codes (i.e., 1, 2, 3, 4, 5, and more than 5). Forty-eight control measures apply to the most
stringent alternative (8H1AX-80), twenty-eight of which (fifty-eight percent) affect only one SIC code.
Thirty-two controls apply to the 8H4AX-80 alternative, with nineteen (fifty-nine percent) affecting only
one SIC code. Under the 8H5SEX-80 alternative, twenty-seven measures were analyzed, of which
fifteen (or fifty-six percent ) affect only one SIC code.

Figure VII-2 displays the distribution of control measures that affect only one SIC code among
the eight SIC code divisions they affect. The Manufacturing division (SIC codes 20 through 39) makes
up about seventy percent of the SIC codes that are affected by only one control measure for the
8H1AX-80 alternative, with the Mining division (SIC codes 10 through 14) and the Transportation
division (SIC codes 40 through 49) both associated with four SIC codes, or eleven percent of the total.
The remainder of SIC codes are distributed among the Agriculture (SIC codes 01 through 09);
Wholesale (SIC codes 50 and 51) and Retail (SIC codes 52 through 59) Trade; and Services (SIC
codes 70 through 89) division; each division is associated with one SIC code (or three percent of the
total) under the most stringent alternative. Under the 8H4AX-80 and the 8HSEX-80 alternatives, the
Manufacturing division makes up about ninety percent of the SIC codes affected by only one measure.
The Services division (SIC codes 70 through 89) accounts for the second highest number of SIC codes
under the 8H4AX-80 alternative, with one SIC code each in the Transportation, Wholesale Trade, and
Retail Trade divisions. Under the 8H5EX-80 alternative, the Transportation and Services divisions have
the second highest number of SIC codes (2) affected by one measure. The Wholesale Trade, Retail
Trade, and Public Administration divisions (SIC codes 90 through 97) account for the remainder.
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Figure VII-3 displays the relative number of SIC codes affected by different numbers of control
measures (i.e., 1, 2, 3, 4, 5, and more than 5). Differences in the number of SIC codes affected by
controls can be attributed to changes in the nonattainment area status of counties. The 8H1AX-80
alternative uses forty-eight measures affecting 134 different SIC codes. Thirty-eight SIC codes are
affected by one measure (or twenty-eight percent of the total), and 117 SIC codes (or eighty-seven
percent) are affected by five or fewer control measures. Under the 8H4AX-80 alternative, thirty-two
measures are used affecting 107 unique SIC codes. Of these SIC codes, fifty-seven (or fifty-three
percent) are affected by one control measure, and 106 (or ninety-nine percent) of SIC codes are
affected by five or fewer control measures. Under the SHSEX-80 alternative, twenty-seven measures
affect 104 different SIC codes. Sixty-nine SIC codes, (or sixty-six percent)
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are affected by one control measure, and 103 SIC codes (or ninety-nine percent) are affected by five
or fewer control measures.

The Agency believes that when the part 51 implementation process has been completed, the
impact of applying optimal control strategies will differ from that illustrated above. The difference will be
due to several factors. First, the part 51 analysis will assume subpart (2) does not apply to ozone
NAAQS implementation. This will provide much needed flexibility to the 0zone management process
and allow regulators the opportunity to achieve targeted reductions through greater flexibility. Since the
current classification scheme for nonattainment areas has been in place for a number of years, much of
that flexibility within existing nonattainment areas has probably already been captured. Additional lower
cost strategies will have to be found outside current nonattainment areas. Including new areas into
nonattainment area definitions will probably increase the number of controls applied as well as the
number of affected SIC codes. Second, the part 51 RIA will have two analytical advantages over the
current methodology: a new, state-of-the-art air quality model which will incorporate ozone precursors
and particulate matter (PM); and a revised emissions inventory which incorporates much of the latest
engineering and scientific data about precursor reductions and their associated costs. Through these
changes, the Agency will be to take advantage of the jointness in control that often occurs between

ozone and PM.
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CHAPTER VIII ECONOMIC ASSESSMENT

VIII(A) INTRODUCTION

This chapter describes the economic impact analysis conducted for stationary and mobile
source control measures. It serves as an indicator of possible economic impacts, not as a final analysis.
Full assessment of the economic impacts associated with the proposed ozone primary NAAQS must
wait until the part 51 implementation process has been completed. This analysis, while in places looks
similar to a Regulatory Flexibility Screening Analysis (RFSA), should not be considered an RFSA, nor
should this chapter be considered as fulfillment of any SBREFA requirement. The results of this analysis
serve as inputs to the development of implementation strategies which will help attain the proposed
standard while mitigating possible disproportionate impacts on specific sectors or segments of the
economy (e.g., small businesses and governments).

Because of the number of industries/entities potentially affected by this NAAQS, EPA
developed a cost-to-sales ratio methodology for use as a screening tool to identify industries and
entities for which control measure impacts may be significant. The approach compares average control
measure costs with average sales revenue of establishments in potentially affected industries on a SIC
code basis (OMB, 1987). The analysis was conducted at the 3-digit SIC code level because of the
extensive number of 4-digit SIC codes potentially affected by the control measures and the fact that
financial data are more often available at the 3-digit SIC code level. Because the methodologies of the
economic impact and small entity screening analyses are similar, the methodologies and results of these
analyses are described together in this chapter. This analysis was conducted for three alternative
NAAQS (i.e., SHIAX-80, 8H4AX-80, and 8H5EX-80) which are more stringent than the current
NAAQS (i.e., IHIEX-120). The costs used for the screening analysis are the incremental costs of
cach alternative relative to the current ozone standard. Cost-to-sales and cost-to-expenditure ratios are
not included in this RIA.

Since the small entity screening analysis has been designed to provide input into the part 51
RIA with regard to RFA and SBREFA requirements, the staff designed its analysis to follow the same
steps. The RFA requires Federal agencies to give special consideration to the impact of a regulation on
small businesses to determine whether or not the proposed regulation will have a significant economic
impact on a substantial number of small entities. According to a standard rule of thumb often used in
previous rulemakings at EPA and other agencies, a significant impact on small entities occurs when:

. 20% or more of the affected small entities' have an expected cost (of regulation) to sales ratio
equal to or greater than 3%, and

. if the 20% criteria is met, that the actual number of significantly affected small entities is more
than 100.

1 SBREFA guidelines state the definition for “small” for any given industry should come from the Small
Business Administration listing codified in 13 CFR 121.201.



This RIA uses one hundred employees as its definition of “small” for this RIA because:

1) control cost data were not generated on a firm-level; and 2) published sales data typically are not
available for a five hundred employee threshold.?

Control measures often affect entities at more than one point from production to final sale (e.g.,
manufacturing and retail trade). For example, automobile manufacturers are directly affected by many
measures, but other entities are indirectly affected, such as automobile dealerships and businesses
purchasing fleet vehicles. Given the complexities of determining the degree of cost pass-through from
the directly affected entities, EPA analyzed only the direct impact of each control measure on entities.’

The reader should note this analysis did not include any ongoing work of the Subcommittee of
the Clean Air Act Advisory Committee (CAAAC) when it estimated the economic impacts presented
in this chapter. As indicated earlier in this RIA, the control strategies which emerge from this process
will most likely cost less and be more environmentally effective than the ones analyzed here. Further,
this RIA does not take into account any jointness which may exist in control strategies for ozone and
PM. Such jointness may have significant bearing on the costs, benefits, and economic impacts
associated with the implementation strategies for reducing ozone and PM concentrations. Since this
RIA and this economic analysis employed existing non-integrated technical models and implementation
strategies, results from these analyses should be interpreted with these limitations in mind.

The economic impacts presented in this chapter only reflect the direct costs of the application of
the control measures selected in the cost analysis summarized in Chapter VI. The Agency recognizes
that the economic impacts associated with the control measures, both positive and negative, area
distributed beyond the directly affected industries (e.e., the natural gas industry receiving additional
revenues due to increased demand for cleaner fuels, the pass-through effect of regulatory costs on
consumer demand), but was unable to prepare estimates of these because of limited data. The EPA will
provide market impact estimates using a sample of affected industries for the costs associated with the
implementation plans that will develop during the part 51 implementation process.

VIII(B) COST EFFECTIVENESS

VII(B)(1) BACKGROUND

Executive Order 12866 states that when it is feasible, benefit-cost analysis shall be used to
evaluate and compare regulatory alternatives, which is the primary focus of the Ozone NAAQS RIA.
Another tool that is used when benefits cannot be quantified is the measure cost-effectiveness. Cost-

2 The one hundred employee threshold was also used for the RIA and RFA analyses for the California FIP
and the PM NAAQS review. From a consistency standpoint, one hundred employees was the appropriate
choice.

3 Judicial precedent has been set for RFA analyses that such analyses are required only for small entities

which are directly regulated [Mid-Tex Electric Cooperative, Inc. v. FERC, 773 F.2d 327 (D.C. Cir. 1985)].
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effectiveness is used to rank a set of least-cost alternatives that achieve differing degrees of air quality
improvements or health risk reductions. The ranking of alternatives is an important tool that allows
policy-makers to identify inferior and/or dominant strategies among regulatory alternatives®. For
environmental policy, cost-effectiveness is calculated as the cost of an alternative divided by the
expected emission reductions.

Routinely, the EPA provides a measure of the cost-effectiveness (C/E) of regulations that
allows for a historical comparison of effectiveness of a rule with other regulations passed by the EPA
when actual benefit cost analysis are not done. Traditionally, C/E is measured as total national costs of
the rule divided by national emission reductions. For example, the control of volatile organic
compounds (VOCs) from consumer and commercial products has been proposed to reduce 82,000
Mg/year of VOC nationwide at a cost of $27.0 million (19918$). This yields a C/E measure of $ 330
per Mg, which can be used to compare with other EPA regulations.

The EPA has been requested to consider new approaches towards presenting cost-
effectiveness comparisons in its rules that target the reduction of ozone. The primary concern is that the
traditional C/E measure does not consider the appropriate measure of emission reductions to compare
with a program’s cost. Under section 183(e) of the Clean Air Act, the EPA is tasked with developing
standards that will facilitate compliance with the Ozone NAAQS through the control of VOCs that are
emitted from consumer and commercial products, such as: hair sprays, deodorants, paints and other
coatings. Some of these rules will be implemented nationwide. Consequently, emission reductions will
be achieved in both ozone nonattainment areas as well as attainment areas.

EPA recently raised this issue in its Consumer and Commercial Products (CC&P) rule and
received the comments summarized below. EPA is repeating the request for comments here since this
RIA will be reviewed by a much broader audience. The comments on the CC&P rule received on the
various methods to measure C/E for these rules reflect a wide dispersion of opinions. Some
commenters recommend that the EPA maintain the traditional C/E measure because restricting the
measurement to a subset of anticipated emission reductions does not accurately reflect all of the benefits
of the rule. Other commenters argue that the traditional C/E measure creates a bias against tailored,
local, and seasonal approaches. They state that the C/E methodology should measure that cost against
emission reductions that actually affect the nation’s public health. Thus weighting reductions by their
relationship to improvements in public health is a recommended approach. Similarly, another
commenter stated the EPA should concentrate on measuring C/E for the primary objective of the
standard - meeting the NAAQS in nonattainment areas. This commenter also recommend that EPA
consider only emission reductions that occur during the “ozone season.” Finally, other cementers
support all variations of the measure of C/E.

4 It is often assumed that cost-effectiveness can be used as a proxy for a benefits valuation. Cost-
effectiveness is not a proxy for the quantification of benefits because two control strategies may achieve
the same level of emission reductions (and thus accrue the same level of benefits), but one strategy may do
so at a much higher cost. Cost-effectiveness would identify the higher cost strategy as inferior and thus it
would not be implemented, even though it achieves the same level of benefits as the other alternative.
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Not all of the comments received will be relevant to the Ozone NAAQS since the traditional
C/E measure would be the same as a measure restricted to nonattainment area emission reductions.
However, the audience of this report is broad and can provide additional insight on the issue not only as
it pertains to the NAAQS, but also for other programs to be developed in the future. Below is a general
discussion of the potential approaches and issues of measuring C/E.

VIII(B)(2) ALTERNATIVE COST-EFFECTIVENESS METHODOLOGIES

The first alternative approach that has been suggested for rules that are implemented nationwide
is to measure C/E for emissions occurring in ozone nonattainment areas only, even if a control
alternative is expected to achieve additional reductions outside of nonattainment areas. The premise for
this approach is that the primary objective of such control strategies is to reduce levels of ozone to meet
the NAAQS in nonattainment areas. In doing so, the measure would compare national cost (for control
in both nonattainment areas and attainment areas) with emission reductions in nonattainment areas only.
This has an advantage of presenting a narrower measure of the effectiveness of a strategy to achieve the
primary objective - reducing levels of ozone to meet the NAAQS. However, it also presents a measure
that might be used to compare with the traditional approach; these are not comparable. The traditional
measure places equal value on attainment area and/or non-ozone season reductions; alternatives would
be based on the emission reductions that are the focus of the regulatory program.

To account for the multiple objectives achieved by such rules, the measure of cost-effectiveness
should represent some weighting of the objectives, or it must focus on the most important objective to
the exclusion of the others. The EPA’s traditional measure of C/E provides a measure of equal
weighting (or equal value to society and the environment) given to emission reductions in both
nonattainment areas and attainment areas. The alternative approach assumes that the secondary affect
of reductions in attainment areas has no value to society and the environment, and applies a zero
weighting to attainment area emission reductions. Numerous studies demonstrate that a positive value
exists for emission reductions in attainment areas by decreasing damages to ecosystems, agricultural
crops, and other species. However, this value is likely to be less than the value to be placed on
nonattainment area emission reductions. Thus, a weighting that is between 0 and 100 should be applied
to attainment area emission reductions, but the EPA does not have a method to determine the proper
weight to apply to attainment area emission reductions. Therefore, for rules that achieve reductions
nationally the C/E can be presented in a range representing (1) equal weighting for all emission
reductions through the use of the traditional measure of C/E, and (2) zero value weighting to attainment
area reductions through the use of the first alternative measure of C/E; recognizing that the most
appropriate value is between these two extremes.

A second alternative that is suggested is to measure C/E for the “ozone season” only (i.e., for
emission reductions achieved during typical peak ozone months of the year). This measure would
compare national costs with a subset of national emission reductions - those reduced in nonattainment
areas during peak ozone months of the year. This approach would in effect apply an additional
breakdown of the weighting of nonattainment area emission reductions. As is discussed above, the
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weight could be anywhere from 0 to 100, with the difference being applied to non-ozone season
emission reductions. The value of non-ozone season emissions could be lower than those of the ozone
season, but not zero since there are studies showing positive health benefits to reductions during all
seasons of the year.

This approach would allow valid comparisons to be made between the cost effectiveness of
national year-round rules and, for example, nonattainment area specific rules applying during the ozone
season. Such a comparison of cost effectiveness is valid because it is a comparison of the cost
(wherever and whenever incurred) to achieve emission reductions that are the regulatory objective - in
this case, nonattainment area ozone season emissions. Using a traditional cost effectiveness approach
one cannot compare the cost effectiveness of such differing control strategies.

VII(C) METHODOLOGY AND LIMITATIONS OF IMPACTS ANALYSIS OF EACH
CONTROL MEASURE

The analysis excluded eight source categories from this chapter’s analysis because they had
zero or negative costs.® Seven SIC codes in the Interim 1990 Point Source Inventory were mis-coded
and were removed. The analysis also excluded residential natural gas space heaters from the analysis
because County Business Patterns did not report any establishments for SIC code 343 (Heating
Equipment, Except Electrical and Warm Air; and Plumbing Fixtures) in the counties for which the
control measure was selected. A list of these control measures and the reasons for exclusion can be
found in Appendix D, Table D-1. Two types of analyses were performed for the remaining control
measures. The first analysis estimates cost-to-sales ratios for SIC codes potentially affected by each
individual control measure selected under each NAAQS alternative. The methodology and results of
this analysis are presented in sections B and C, respectively. The second analysis estimates cost-to-
sales ratios for SIC codes potentially affected by more than one control measure. The methodology and
results of the second analysis are presented in sections D and E, respectively.

Appendix D, Table D-2 presents an overview of the data sources used and the methodologies
employed for each of the source categories potentially affected by a NAAQS alternative. To develop
cost-to-sales ratios for the incremental control measures, the RIA team first identified the potentially
affected SIC codes. Control measure and the SIC code impacts are presented in Chapter VIL.
Chapter VII also describes the methods used to identify the SIC code(s) potentially affected by each
control measure. The following sections are organized by the following four general emission source
categories:

. Point sources are relatively large emitters of air pollutants. Because of their significant
contribution to total emissions, each individual point source is identified in the Interim 1990

5 Negative costs for VOC measures are due to recovery credits for reduced VOC use or production cost
savings.
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Inventory. In addition to emissions data, additional source-specific information is typically
available, including operating rate and associated SIC code.

. Area sources emit smaller quantities of air pollutants than point sources. Typically, each
individual emissions source and its associated SIC code is not delineated in the area source
emissions inventory. One example of an area source category is VOC emissions from
automobile refinishing operations.

. On-highway sources comprise motor vehicles that are generally used on the nation’s road
system (e.g., automobiles, motorcycles, freight trucks).
. Nonroad sources comprise mobile sources that do not use the nation’s roads (e.g., marine

vessels, locomotives, airplanes).

VII(C)(1)  STATIONARY POINT SOURCE CONTROL MEASURES

VIIK(C)(1)(@) METHODOLOGY

To calculate a national average cost per establishment, the analysis team estimated the total
number of establishments potentially affected by each measure. Point sources in the Interim 1990
Inventory are assigned a unique plant identification code. The estimated number of affected
establishments for each point source control measure is represented by the total number of unique plant
identification codes affected. Estimates of affected establishments were summed for each point source
control measure selected under each ozone NAAQS alternative. These estimates were then divided
into the total cost of each control measure to develop the average cost-per-establishment for each point
source control measure.

Each point source in the Interim 1990 Inventory is also identified by an SIC code, which was
used for linking the average cost per establishment with a measure of the national average sales per
establishment for each potentially affected industry. National sales data are generally available by 3-digit
SIC code from the Bureau of the Census’ Enterprise Statistics and related publications (DOC,
1989a,b; DOC, 1990a,c-g; DOC, 1991a,b; DOC, 1995a,b). In the absence of revenue data, the team
substituted payroll data from County Business Patterns. This analysis utilizes average national sales
data. For each potentially affected SIC code, the analysis obtained the following two values: (1) a
national average sales per establishment over all employee size categories, and (2) a national average
sales per establishment for establishments with less than one hundred employees. Some SIC codes did
not have sufficient data to calculate an average sales per establishment value for small establishments. In
these cases, EPA calculated the ratio of average sales per small establishment to average sales for all
establishments at the 2-digit SIC code level. This ratio was then applied to the average sales per
establishment over all size categories at the 3-digit SIC code level to estimate average sales per small
establishment for that 3-digit SIC code.

For consistency, EPA projected the Bureau of Census’ revenue data to 2007 levels using the
same BEA growth factors that were used to project emissions (DOC, 1990b). Since control cost data
reflect 1990 price levels, this analysis updated the 1987 Bureau of Census price levels to 1990 dollar
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terms using the ratio of the 1987:1990 gross domestic product (GDP) implicit price deflator. For some
SIC codes where 1987 data were not available, 1992 sales revenue data were used, instead. Separate
growth factors were developed to project sales for these SIC codes from 1992 through 2007. The
average sales per establishment by SIC code was calculated for small businesses by dividing total sales
for establishments with less than one hundred employees by the number of establishments with less than
one hundred employees. Similarly, the average sales per establishment for all employee size categories
was calculated by dividing total industry revenue by the total number of establishments. This analysis
divided the average cost per establishment for each point source control measure by the average sales
per establishment for each potentially affected SIC code. Cost data were linked to sales data at the
greatest level of common SIC code detail — generally the 3-digit SIC code level. For each control
measure and affected SIC code, EPA computed a cost-to-sales ratio for small establishments and a
cost-to-sales ratio for all establishments.

Certain affected point sources from the Interim 1990 Inventory are identified by SIC codes
associated with government entities. For these SIC codes, the technical team employed a similar
methodology for calculating average cost-to-sales ratios. To gauge the impact of control measures on
government entities, EPA compiled expenditure information for government functions identified as
potentially affected by point source control measures. Data on government expenditures by type of
government (Federal, State, county, or municipality) and government function (e.g., highways) are
available from the Census of Government (DOC, 1990e). The data reported for specific government
functions were linked to the corresponding SIC code(s) to provide government expenditures by county
for each SIC code and county affected by one or more point source control measures. Average annual
1987 government expenditures by county were projected to 2007 using BEA growth factors for State
and local governments. The average cost of each applicable control measure by county was then
divided by average expenditures by county to determine a ratio analogous to the cost-to-sales ratio
developed for private industries. For potentially affected entities classified in SIC code 971 (National
Security) in the point source inventory, control costs were summed for all counties in the United States
and divided by Federal expenditures to develop an appropriate cost-to-expenditure ratio. Because
government entities do not operate in a competitive free market, they have more flexibility in trying to
offset additional costs, including reallocating funds from other government functions, and/or raising taxes
or user fees. Therefore, a cost-to-expenditure ratio of 5 percent was used to determine potentially
significant adverse impacts on government entities.

VIII(C)(1)(b)y LIMITATIONS OF POINT SOURCE CONTROL MEASURE METHODOLOGY

Source-specific cost estimates were not prepared for each emissions source. In some cases,
costs were estimated by applying an average cost-effectiveness value to the emission reduction
estimated for each point source. Also, since the estimated emission reduction is calculated based on the
emissions reported for that source in the Interim 1990 Inventory, any limitations associated with that
inventory are reflected in the cost-to-sales ratio analysis.
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Cost estimates were developed using information available before 1994, and, in some cases,
reflect information from the mid-1980s. Recent and future developments in control technology may
result in lower cost estimates than those utilized for this analysis. A complete discussion of the methods
employed in estimating point source control measure costs can be found in the docket (Pechan, 1994a;
Pechan, 1994b; Pechan, 1994d).

Point source cost estimates used in this analysis were available as a total for each nonattainment
area/control measure combination. Identification of the plants affected by each control measure in each
affected nonattainment area county were also provided. To link total costs to individual point sources,
the team assumed all plants affected by a given control measure incur the same costs. In reality, plants
in different industries and plants of different sizes incur different costs. Therefore. the average cost per
establishment reported for each control measure/SIC code combination may be over- or under-stated.

Revenue data represent national averages by industry. Given the number of entities potentially
affected by the ozone NAAQS alternatives, it was not practicable to compile revenue information for
each entity. Furthermore, the Interim 1990 Inventory provides the plant name for each point source -
not firm ownership. Identifying the company that owns each plant would be a complicated and
resource-intensive process. Given these problems, the analysis was conducted on an establishment-
level rather than a firm-level basis. Sales revenue data are readily available by SIC code for different
employee size categories from the U.S. Bureau of the Census. Because these revenue data are not
generally available by State or county, average national sales revenues were compared with point
source costs for each potentially affected SIC code.

Finally, sufficient data were not reported in the Interim 1990 Inventory to classify affected
plants as small establishments. Therefore, EPA used this RIA’s average cost per establishment to
establish potential impacts on small businesses. Since average costs for small entities differ from the
average costs calculated in this analysis, small business impacts are also mis-stated.

VIII(C)2)  STATIONARY AREA SOURCE CONTROL MEASURES

VII(C)(2)(@) METHODOLOGY

Cost data for each area source control measure were provided by nonattainment area and
control measure. Potentially affected SIC codes are provided in Chapter VII of this report. To estimate
the number of affected establishments, EPA used county and SIC code data reported in the 1990
County Business Patterns (DOC, 1990c). EPA estimated average costs for each area source control
measure by dividing the total control measure costs on a national level by the total number of
establishments obtained using one of the following means:

. For control measures affecting basic industries that make products that are generally exportable
out-of-state (e.g., automobile manufacturing), sum the total number of establishments for each

affected SIC code on a national basis.
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. For control measures assumed to serve a national market, (and would all be affected by of this
measure in other areas of the country), identify the number of establishments on a national level
based on information from related analyses. For example, the number of firms on a national
level affected by the CARB and SCAQMD standards for aerosol paint reformulation is based
on the results of a survey conducted by CARB.

. For control measures affecting service industries assumed to involve localized markets (e.g., P-
V valves for gasoline service stations), or with an unknown geographic market (e.g., synthetic
fiber manufacturing), sum the number of establishments for each SIC code-nonattainment area
county combination.

For bulk terminals; industrial adhesives; surface coating operations and industrial fuel
combustion, estimates for the number of potentially affected establishments. ¢ Costs for these control
measures were estimated for establishments that emit from 25 up to 100 tons per year of VOC or
NOx. The uncontrolled emissions for all of the establishments associated with the SIC codes were
summed and multiplied by an 80 percent rule effectiveness value factor and the control efficiency used
in ERCAM to estimate total emission reductions. Total costs were then calculated for each control
measure by multiplying the total emission reduction value by the control measure cost-effectiveness
value used in ERCAM. The total cost was then divided by the total number of establishments used to
develop the total cost estimate to obtain an average cost per establishment. This methodology estimated
average costs per establishment for a sample of establishments potentially affected by a control measure
when information on the total number of potentially affected establishments was unavailable. The
methodology was simplified by calculating a constant average cost per establishment value for all SIC
codes affected by a control measure.

The RIA compared average cost per establishment data to average sales per establishment
data for each affected SIC code to determine potentially significant economic impacts. Average sales
per establishment data were compiled for affected SIC codes using the methods described in the point
source methodology section. For each potentially affected SIC code, the average cost per
establishment was then divided by the average sales per establishment to yield the cost-to-sales ratio
for each control measure-SIC code combination.

VII(C)(2)(b) LIMITATIONS OF THE AREA SOURCE CONTROL METHODOLOGY

6 Because area source control measures obtain emission reductions from smaller sources not included in the
point source inventory, data from the NEI were used to estimate average costs per establishment for each of
these control measures. The NEI was developed by EPA in 1995 and 1996 to improve photochemical grid
modeling of ozone precursors. The NEI contains 1990 base year emission inventories supplied by the States
after the Interim 1990 Inventory was developed. The NEI was used for this analysis because it contains
emission data for a significant number of plants that emit less than one hundred tons per year of
uncontrolled VOC and NOx emissions.
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All of the limitations described in the point source control measure methodology also apply to
the area source control analysis. There are additional analytical limitations associated with the area
source control methodology. First, there may be significant differences between the number of
establishments associated with the area source portion of the emissions inventory and the number of
establishments in affected counties reported in County Business Patterns. Because area sources are not
individually inventoried, the actual number of establishments affected by the control measures is
unknown. Therefore, there is no direct relationship between these emission estimates and the number of
establishments reported in County Business Patterns.

Second, for the area source control measures that affect emission sources from entities
classified under a variety of SIC codes, it was difficult to clearly identify the SIC codes that would
actually be affected. These control measures include the NOx measures for industrial coal, oil, and
natural gas combustion. The RIA used the NEI as the source for identifying the SIC codes most likely
affected. However, this analysis cannot estimate the extent to which the SIC codes analyzed under- or
over-estimate the SIC codes actually affected.

Finally, the average cost per plant does not differ between sources because information is not
available to identify specific costs for individual industries. Therefore, costs were allocated evenly
across affected establishments. The EPA recognizes that this is a shortcoming of the analysis, but
information is not available to determine which SIC codes/industries will incur higher per establishment
costs relative to other affected SIC codes/industries.

VIII(C)(3) MOBILE SOURCE CONTROL MEASURES

This analysis relied upon existing mobile source RIAs prepared for specific mobile source
regulatory programs that form the basis for some of the incremental control measures in this report. The
RIAs typically do not estimate the economic impacts of the control measure on the industries affected.
Instead, these RIAs generally calculate the annual cost and the per unit retail price increase associated
with a regulation. For example, the impact of the Federal reformulated gasoline (RFG) control measure
was estimated in terms of the annual cost increase and the increased retail price per gallon of gasoline,
instead of estimating the impact of the RFG program on the refinery industry. A series of documents
describes how these mobile source RIA costs were incorporated into ERCAM for use in estimating the
costs and emission reductions for the mobile source control measures (Pechan, 1994a; Pechan,
1994b).

For consistency with the stationary source methodology, the RIA determined the impact of
these measures on entities that are directly impacted. Because of significant differences in the
implementation and cost estimation for the mobile source control measures, it was not possible to
develop a general methodology for use with all of these measures. The following sections describe the
methodology that was employed for each control measure.

VII(C)(3)(a) ON-HIGHWAY CONTROL MEASURES

VIII-10



Federal Reformulated Gasoline: For this category, the RIA calculated cost-to-sales ratios
for refineries. The average cost per establishment for producing RFG was calculated by dividing the
total of the RFG program costs by the total number of establishments that are projected to produce
RFG. This cost-per-establishment figure was then compared to national average sales-per-
establishment data to analyze the potential for significant economic impacts in the gasoline refining
industry.

To estimate the total number of potentially affected establishments for this control measure, it
was first necessary to obtain the total number of refineries that produce gasoline. Contacts with the
American Petroleum Institute and the National Petroleum Refinery Association indicate that gasoline
and other petroleum product information is not available for each refinery in the United States. The total
number of refineries that produce gasoline was estimated by dividing the number of U.S. gasoline
producing refineries as surveyed in a 1991 EPA study by the total number of U.S. refineries surveyed in
that study, and then applying this ratio to the January 1991 total number of refineries as published in the
Petroleum Supply Annual (DOE, 1991).

The RIA assumes the proportion of RFG consumption relative to national gasoline consumption
(excluding California) at 53 percent. For this analysis, EPA calculated an average cost-per
establishment based on an estimate of the number of gasoline refineries that would be producing RFG
under each of the ozone NAAQS alternatives. These estimates were generated based on county-level
fuel consumption estimates. On-road fuel use was estimated by dividing 1990 county-level vehicle miles
traveled (VMT) data by vehicle type-specific fuel economy (miles per gallon) available from the
MOBILEA4.1 Fuel Consumption Model (EPA, 1991). Off-road gasoline consumption was estimated by
applying the ratio of 1990 VOC emissions for off-road gasoline vehicles to onroad gasoline vehicles
(25 percent) to county-level on-road gasoline consumption. The ratio of total gasoline consumed in
nonattainment areas where the Federal RFG measure was selected to total U.S. gasoline consumption
(both on-road and nonroad gasoline) was then calculated for each alternative. This ratio was applied to
the estimated total number of gasoline refineries in the United States to compute the estimated number
of gasoline refineries affected by the Federal RFG. The team developed separate establishment
estimates for each ozone NAAQS alternative (i.e., as more areas are assumed to implement this
measure under more stringent NAAQS alternatives, more gasoline refineries are assumed to be
affected).

The Office of Mobile Sources has developed three RIAs describing the costs for RFG: a
February 1993 Vehicle Evaporative Emissions RIA (EPA, 1993a), a December 1993 Reformulated
Gasoline RIA, and a June 1994 Renewable Oxygenate Requirements RIA. At the time that RFG costs
were input into ERCAM, only the February 1993 RIA had been released. The December 1993 costs
of Phase II RFG declined substantially from the costs used in ERCAM, which estimated 6.8 to 8.3
cents per gallon for 7.5 psi Reid vapor pressure (RVP) fuel and 8.4 to 10.2 cents per gallon for 6.8 psi
RVP fuel. The December 1993 RIA revised the Phase II cost to 4.2 to 6.1 cents per gallon, for a total
annual cost of approximately $1 billion. The December RIA also stated that smaller refineries are not
required to produce RFG, and will not be significantly impacted because of sufficient demand for
conventional gasoline. The June 1994 RIA rulemaking requires that 30 percent of the mandatory
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oxygen content specification for RFG be obtained from renewable oxygenates.” This RIA estimated the
total additional cost of the renewable oxygenate program for Phase I to fall between $4 million and $60
million per year, and for Phase II costs would range from $22 million to $60 million annually (EPA,
1994). The RIA also estimated the renewable oxygenate requirement will have one-time costs of
approximately $15.6 million for additional storage facilities and approximately $2 million for additional
blending capacities. A subsequent court ruling on September 13, 1994, stayed the renewable
requirement pending judicial review.

Because revised RFG program costs are not reflected in ERCAM, the analysis must be
caveated in that the RFG program and costs have changed since they were originally modeled. The
costs of the program are likely to be higher or lower than those employed in this analysis, depending
upon the number of areas that ultimately are assumed to implement the measure, and the fate of the
renewable oxygenate requirement. Since that time, the program has been dropped and future analyses
will be adjusted accordingly.

Low Emission Vehicle Program: The California LEV program will impact automobile
manufacturers and indirectly impact automobile dealerships, operators of fleet vehicles, and general
consumers. This section presents the approach used to generate cost-to-sales ratios for automobile
manufacturers, as well as quantitative information on the potential indirect impacts of the LEV program
on automobile dealerships.

Impact on Automobile Manufacturers: Because automobile manufacturers serve a national
market, the RIA assumed all of the establishments reported in County Business Patterns for SIC code
3711 would be affected by this control measure. The RIA summed the total cost of this measure across
all affected nonattainment areas and compared this sum to the total average revenue per automobile
manufacturer. This approach must be caveated because actual impacts may differ from those presented
in the cost-to-sales ratios due to a lack of cost data relating to nonattainment area-specific
implementation. For example, the estimated cost per vehicle may vary depending upon the number of
areas affected, and, therefore, the number of automobiles that will be required to meet the program’s
requirements. Also, the assumption that all automobile manufacturing establishments are affected by this
measure under each alternative may overstate the number of affected establishments.

Impact on Automobile Dealers: As stated previously, this RIA analyzes the potential impacts of
control measures, including the California LEV program, on directly affected entities. An RFA analysis
was previously conducted for a national low emission vehicle (NLEV) program (Pechan, 1995). For
this program, which is included in the control strategy baseline for this analysis, the RIA estimated the
potential for indirect impacts on automobile dealers. The California LEV program requires that 10
percent of vehicles be zero-emission vehicles (ZEVs) beginning in 2003. The EPA’s NLEV regulations
would require that 100 percent of model year 2001 automobiles meet California’s LEV standards.
California’s standards are defined as 0.075 gram per mile (gpm) nonmethane organic gases NMOG),

7  To ensure that the ozone benefits from the RFG program are not adversely affected by the requirement, EPA
requires that during the VOC control period, only renewable oxygenates that do not exhibit volatility-related
commingling effects when mixed with gasoline would receive renewable oxygenate credit.
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3.4 gpm CO, and 0.2 gpm NOx. Unlike the California LEV program, the NLEV program would not
require that any vehicles be ZEVs.

For the NLEV program, the RIA performed a worst-case analysis for automobile dealerships
assuming full-cost pass through to dealers and no cost pass through to consumers. This analysis
concluded the NLEV program would not have a significant economic impact on automobile
dealerships. The cost-to-sales ratios reported for this analysis ranged from 0.1 percent to 0.3 percent
for large dealerships and 0.2 percent to 0.8 percent for small dealerships (Pechan, 1995). Similar
impacts on automobile dealers may be expected from the California LEV program.

Inspection and Maintenance (I/M) Programs: The enhanced I/M program will directly
affect households in nonattainment areas for which the control measure was selected. For the ozone
NAAQS review, EPA relies on the results of a detailed RIA of this program that was conducted for the
California ozone FIP (Pechan, 1994c¢). This analysis evaluated the impacts of an enhanced I/M
program based on projected costs as a percentage of total household transportation expenditures and
household income. The increased automobile repair expenditures under the enhanced I/M program
were compared to income and pre-control transportation expenditures for households in different
income stratifications. Ratios of average percent of income spent on transportation (with and without
control costs) to average income for different income levels, provide pre-control and post-control
comparison ratios.

For nonindividually owned vehicles, a modified version of the above analysis was employed.
Instead of estimating expenditures and control cost per capita, these costs are estimated per vehicle and
applied to fleet vehicles. An analysis was conducted comparing the percentage increase in annual
expenditures per vehicle for fleet operators, assuming inspection failure. An analysis of the impact of the
enhanced I/M program on small businesses in the car rental industry and for SIC code 7513 Truck
Leasing and Rental, Without Drivers was also conducted by developing cost-to-sales ratios for these
industries. Additionally, the impact of a centralized test-only inspection program on the automobile
inspection and repair industry was evaluated. Appendix B presents the methodology, limitations, and
results of the enhanced I/M program analysis for the California FIP, modified when necessary for the
ozone NAAQS review.

An I/M flexibility rule has been finalized (60 FR 20934, April 28, 1995) which revises some of
the program requirements that had been earlier assumed in developing enhanced I/M costs for
ERCAM. These revisions include the establishment of a separate “low enhanced” performance
standard; deletion of the prohibition that motorists can receive only one hardship exemption during a
vehicle’s lifetime; and for the “high enhanced” performance standard, adding a visual inspection of the
positive crankcase ventilation (PCV) valve on all model year 1968-1971 light-duty vehicles (LDVs)
and light-duty trucks (LDTs) and of the exhaust gas recirculation (EGR) valve on all model year 1972-
1983 LDVs and LDTs. For areas that may choose to adopt the low enhanced performance standard,
emission reductions and costs estimated by ERCAM would tend to overstate actual values.

VII(C)(3)(b) NONROAD CONTROL MEASURES
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This section describes the analytical approaches employed in the RIA and RFA analysis for
nonroad source control measures. The limitations associated with each approach are also identified.

California Phase II Exhaust Standards for Nonroad Diesel Engines >175 HP: This
measure was analyzed for its effect on the heavy-duty nonroad diesel engine manufacturing industry
because engine manufacturers are directly affected by the control measure. Estimating the number of
affected establishments for this control measure was problematic. It is possible, for example, that all
manufacturers of heavy-duty nonroad diesel engines will produce engines that meet CARB’s Phase 11
standards if the program is implemented in several areas of the country. However, only a subset of
heavy-duty nonroad diesel engine manufacturers may produce engines meeting this standard if this
control measure is selected for only a few nonattainment areas.

As a preliminary approach, EPA employed nonattainment area-specific establishment data for
SIC code 3519 (Internal Combustion Engines) and collected establishment data from County Business
Patterns for only those counties assigned the CARB Phase II standard as a control measure. This
process may underestimate the number of potentially affected establishments because manufacturers
located outside nonattainment areas may also sell engines in nonattainment areas that must comply with
the standard. However, no information is available for improving the estimate of affected establishments
at this time. Understating the number of establishments results in an overestimation of the cost-to-sales
ratio impacts because a lower number of affected establishments results in a higher cost-per-
establishment value that is then compared to the average sales-per-establishment value.

For its screening analysis, EPA used the national value of shipments and the number of
establishments that manufacture heavy-duty nonroad diesel engines from Census of Manufacturers’
data to estimate average costs per establishment. To estimate the number of establishments at the
county level, EPA used the ratio of the national value of shipments for heavy-duty nonroad diesel
engines to the total national value of shipments for all engine types reported under SIC code 3519 (70
percent). This ratio was used to estimate the number of establishments potentially affected within each
nonattainment area county for which the control measure was selected. The total cost for all
nonattainment area counties was then divided by the total number of establishments estimated for the
counties to calculate the average cost-per-establishment for this control measure.

California Reformulated Diesel Fuel: Federal low-sulfur diesel fuel regulations have been
included in the base case analysis. California reformulated diesel regulations are quite similar to the
Federal program, except that the Federal regulations only apply to on-highway vehicles, while the
California regulations also apply to nonroad vehicles.

The RIA estimated the total number of diesel fuel refineries in each State from a 1990 EPA
survey’s ratio of U.S. diesel producing refineries to total U.S. refineries. This ratio was applied to the
January 1991 total number of operating refineries by State as published in the Petroleum Supply Annual
(DOE, 1991).

For this analysis, EPA employed an approach that is analogous to that used in estimating the
number of gasoline refineries affected under the Federal and California RFG control measures. On-
road diesel fuel consumption estimates were developed for each county in the United States based on
fuel economy data from EPA’s MOBILE4.1 Fuel Consumption Model and county-level VMT
estimates. Off-road diesel consumption was estimated by taking the ratio of 1990 NOx emissions for
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nonroad diesel vehicles to onroad diesel vehicles (38 percent) and applying it to county-level on-road
diesel consumption. The RIA then calculated the ratio of total diesel consumed for a given NAAQS
alternative to total U.S. diesel consumption (both on-road and nonroad gasoline) and applied it to the
estimated total number of diesel refineries in the United States. The result is the estimated number of
diesel refineries affected by the reformulated diesel program for each NAAQS alternative in this RIA.
Total costs were then divided by the total estimated number of affected refineries to develop an average
cost-per-establishment value for use in the cost-to-sales ratio analysis.

Recreational Vehicles: This control measure is based on a California proposal to set
emission standards for off-highway motorcycles, all-terrain vehicles, golf carts, and specialty vehicles.
The industries identified as impacted by this CARB-developed control measure are classified in SIC
code 375 (Motorcycles, Bicycles, and Parts) and SIC code 379 (Transportation Equipment, not
elsewhere classified). For this analysis, EPA employed nonattainment area-specific establishment data
for these two SIC codes. As with the CARB Phase II standards, the RIA obtained establishment data
from the County Business Patterns for those counties affected by the control measure. This may
underestimate the number of potentially affected establishments because manufacturers located outside
of the affected counties may also sell engines in nonattainment area counties that must comply with the
standard. However, no information is available for improving the estimate of affected establishments at
this time. Understating the number of establishments would overestimate the average cost per
establishment, and, thus, would overestimate the cost-to-sales ratio impacts.

Because the two affected SIC codes include data for other transportation equipment that is not
affected by this control measure (e.g., SIC code 375 includes bicycles), it was necessary to adjust the
total number of establishments reported in County Business Patterns for SIC codes 375 and 379. The
EPA obtained data to calculate the ratios of the national value of shipments for motorcycles to the total
value of shipments for SIC code 375, and the ratio of the national value of shipments data for all-terrain
vehicles, golf carts, and specialty vehicles to the total value of shipments for SIC code 3799. These
data are available in the Census of Manufacturers (DOC, 1990a). By coincidence, 50 percent of SIC
code 375 and 50 percent of SIC code 3799 represent the proportion of total establishments in each
SIC code and nonattainment area that is affected by this measure.

Commercial Marine Vessels: The industries potentially affected by this control measure are
classified in SIC codes 441 and 442 (Deep Sea Transportation of Freight) and SIC codes 443 and
444 (Other Water Transportation of Freight, including transportation along the Great Lakes-St.
Lawrence Seaway and river transportation). The RIA allocated the total costs for this measure to
establishments within nonattainment areas which were classified in any of these four SIC codes. Cost-
to-sales ratios were then calculated for each SIC code using sales data from Enterprise Statistics
(DOC, 1995a).

This control measure is based on a draft rule that was dropped from the California FIP. The
draft rule included a three-tier emission fee structure based on a price of $10,000 per ton of NOx
reduction. With this fee program in place, vessel operators would modify fuel combustion equipment to
control the maximum amount of NOx possible as long as the cost was less than $10,000 per ton.
Otherwise, vessel operators would pay the fee. Before it was dropped from the FIP, the basis for the
control measure was changed. The revised measure would achieve NOx reductions by moving the
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shipping lane to beyond 25 miles of the Southern California coast. The cost of this shipping lane change
was estimated by calculating the increased fuel costs necessary to reroute shipping travel. The shifting of
shipping lanes may be a feasible control option for other areas of the country. The EPA conducted a
cost-to-sales revenue analysis of this measure using ERCAM costs. The ERCAM costs reflect the
$10,000 per ton cost-effectiveness number.

VIII(D) RESULTS OF IMPACTS ANALYSIS OF EACH CONTROL MEASURE

The cost-to-sales ratios in the following analyses were calculated using the incremental cost
associated with each alternative relative to the current NAAQS. For each control measure-SIC code
combination, the staff estimated the average annual cost per establishment for most of the control
measure-SIC code combinations. Stationary area source controls may affect establishments in a
number of different industries. Because of the uncertainty inherent in quantifying the number of
potentially affected establishments, the average cost per establishment for stationary area sources may
be over- or understated. Further, it was not possible to determine the extent to which one industry
affected by a stationary area source control measure may incur higher costs than establishments in
another industry affected by the same control measure. As a result, each area source control measure
shows the same average cost per establishment for each affected SIC code. Some area source control
measures may affect a broad range of SIC codes. For these SIC codes, calculating an average cost per
establishment based on the number of establishments nation-wide would result in an underestimation of
average costs per establishment. In these cases, the RIA used the methodology outlined in the previous
section, which applied to all area source surface coating measures; bulk terminals; industrial adhesive;,
and all area source industrial fuel combustion measures. Because the cost data do not provide a method
for estimating differential costs for small versus large establishments, the same average annual cost per
establishment value for each control measure-SIC code combination was used for generating cost-to-
sales ratios for all establishments and for small establishments. Mobile source cost-to-sales ratios do not
appear in this RIA because of the degree of uncertainty associated with the methodology used to derive
them.

The results of the cost-to-expenditure ratio analysis for government agencies indicated that one
county agency would be potentially affected under the 8H1 AX-80 alternative, and none would be
affected under the other two alternatives. The SIC code for Federal agencies was identified as
potentially affected under all three NAAQS alternatives. For government entities, the total cost of
control measures was used to calculate cost-to-expenditure ratios rather than an average cost per
establishment. The reason an average cost per establishment was not calculated for control measures
affecting government agencies is that an agency would be expected to incur all costs, whereas in
individual industry SIC codes, any number of different firms could share the total costs for a particular
control measure-SIC code combination. Because the SBA’s definition for small government entity is
based on the population served, it was not possible to develop separate small entity cost-to-
expenditure ratios for these control measures.
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VII(D)(1)  ALTERNATIVE SH5EX-80

The RE improvements control measure resulted in the highest point source cost-to-sales ratio at
all establishments, and the glass manufacturing/oxy-firing control measure resulted in the highest ratios at
small establishments. Among the area source control measures selected for meeting this alternative, the
miscellancous surface coating/add-on control levels measure is associated with the highest cost-to-sales
ratio for all establishments. The paper surface coating/add-on control levels measure is associated with
the highest ratio for small establishments. No county government agencies were affected by control
measures selected under this alternative.

VIII(D)(2) ALTERNATIVE 8H4AX-80

As with the 8HSEX-80 standard, the stationary point source control measure accounting for the
highest cost-to-sales ratio for this alternative is the RE improvements measure. The area source control
measure accounting for the highest cost-to-sales ratio under this alternative is the miscellaneous surface
coating/add-on control levels measure. No county government agencies were affected by control
measures selected under this alternative.

VII(D)3)  ALTERNATIVE 8HIAX-80

The impacts estimated for this alternative represent the broadest range of potentially affected
SIC codes, and the highest cost-to-sales ratios. The highest cost-to-sales ratios for area source control
measures are associated with add-on controls for miscellaneous surface coating. For most types of
point source control measures selected under this alternative, cost-to-sales ratios are greater than 3
percent. The point source measure accounting for the highest cost-to-sales ratio for this alternative is
the add-on control measure for industrial surface coating operations. Only one county government
agency (i.e., Fairfax, Virginia) was identified as potentially affected by the point source wood product
coating VOC control measure. Only one point source was identified as potentially being affected in the
county, classified under SIC code 9223 (Correctional Institutions). The cost-to-expenditure ratio for
the SIC code was zero.,

VII(E) METHODOLOGY AND LIMITATIONS OF IMPACTS ANALYSIS OF SIC
CODES POTENTIALLY AFFECTED BY MORE THAN ONE CONTROL
MEASURE

In addition to the analysis of the individual impacts, the RIA developed cumulative cost-to-sales

ratios for SIC codes affected by more than one incremental control measure. Because the entities
affected by the point source control measures are identified by a unique plant identification code in the
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Interim 1990 Inventory, sufficient data were available to calculate cost-to-sales ratios for plants
affected by more than one control measure. This cumulative analysis was performed on a 3-digit SIC
code level, and includes only those SIC codes for which at least one plant is affected by more than one
incremental control measure. The limitations discussed earlier for the point source control measures
apply to the cumulative impacts analysis as well. Because specific entity information is not available for
the mobile and area source control measures, it was not possible to quantify the cumulative impact of
the costs associated with point source control measures and mobile/area source control measures.

For government entities affected by more than one control measure, the number of potentially
affected establishments does not represent the number of individual plants affected, but indicates the
number of county/Federal government agencies affected.

VIII(F) RESULTS OF IMPACTS ANALYSIS OF SIC CODES POTENTIALLY
AFFECTED BY MORE THAN ONE CONTROL MEASURE

The final output of the cumulative analysis is a summary of the number of SIC codes potentially
affected by the combination of overlapping point source control measures and an analysis of the
proportion of these SIC codes associated with potentially significant impacts.

17 industry SIC codes are affected by more than one control measure for the 8H5EX-
80 alternative, 14 of which are associated with cost-to-sales ratios of greater than 3 percent when
average revenue data for small establishments are employed. The Federal government (SIC code 971-
National Security) is the only government agency identified as potentially affected by more than one
control measure under this alternative. Control costs were estimated for one point source establishment.
The cost-to-expenditure ratio for the establishment is zero.

For the 8H4AX-80 alternative, there are 34 industry SIC codes affected by more than one
control measure. The analysis indicates that 31 of these SIC codes have cost-to-sales ratios of 3
percent or greater when average small establishment revenue data are employed. The Federal
government (SIC code 971-National Security) is the only government agency identified as potentially
affected by more than one control measure under this alternative. Control costs were estimated for
three point source establishments. The cost-to-expenditure ratio for this SIC code is zero.

78 3-digit SIC codes are affected by more than one control measure for the 8H1AX-80 ozone
alternative. Employing average revenue data for small establishments, 75 of the 78 3-digit SIC codes
have cost-to-sales ratios of 3 percent or greater. The Federal government (SIC code 971-National
Security) is the only government agency identified as potentially affected by more than one control
measure under this alternative. Control costs were estimated for eight point source establishments. The
cost-to-expenditure ratio for this SIC code is zero.

VII(G) ANALYTICAL ASSUMPTIONS AND LIMITATIONS

This analysis incorporates a number of assumptions and limitations, including:
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« Analytical results reflect the costs estimated from current control strategies, not the costs from new
control strategies emerging from the CAAAC FACA process.

« Data limitations prevented this analysis from differentiating between small and large entities in the
application of control strategies.

« The cost inputs to the analyses have several limitations, namely:
. detailed cost estimates were not prepared for each emissions source;

. disaggregation to the firm level could not be performed because control cost data was only
available at the establishment level;

. cost estimates were developed using information available through 1994; recent and future
developments in control through the 2007 analysis year could results in costs that are
significantly lower than those utilized for this analysis;

. this analysis does not incorporate new control strategies emerging from the FACA process
or any future technological changes which may provide new or improved control measures;

the same average cost per establishment was used for both the economic analysis and the
small entity impact analysis because sufficient data are not reported in the NPI to classify
plants as small establishments; and

. the average cost per plant shown for individual SIC codes affected by the area source fuel
combustion and surface coating control measures does not differ because information is
not available to identify specific costs for individual industries.

« The revenue (sales) data used in these analyses represent national averages by industry. This means
that the cost/sales ratios do not accurately predict impacts on specific establishments.

« Because area and mobile sources are not individually inventoried, the actual number of
establishments affected by these control measures is unknown. Generally, the number of
establishments in affected counties that are reported in County Business Patterns was used to

estimate the number of affected establishments.

« This analysis did not estimate impacts of indirectly affected sectors of the economy.

VIII(H) ENVIRONMENTAL JUSTICE ANALYSIS
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Environmental justice refers to the unintentional disproportionate impact on minority and low
income populations. This RIA cannot fully assess the potential for environmental justice considerations
until the implementation process is completed under 40 CFR part 51.
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VII(I) GOVERNMENTAL ENTITIES IMPACT

The Unfunded Mandates Reform Act of 1995 (UMRA) requires Federal government agencies
to assess the effects of Federal regulatory actions on State, local, and tribal governments (Public Law
104-4, signed March 22, 1995). Under Section 202 of UMRA, EPA must prepare a budgetary impact
statement to accompany any proposed or final rule that includes a Federal mandate that may result in
total estimated costs to State, local, or tribal governments of $100 million or more. Implementation of
the control strategies examined may result in an aggregate annual cost of $100 million or more to State
and local governments under at least one of the PM alternatives. This section of the chapter is not an
unfunded mandates analysis, but does provide estimates of the potential budgetary impact of the control
strategies used in the control strategy-cost analysis affecting State and local government agencies. This
analysis will be useful in guiding future implementation activities, for they can direct efforts to mitigate
potential negative economic impacts on governmental entities. No monitoring and administrative costs
were used as inputs to estimate the impacts on governmental entities.

It is the Agency’s position that once the ozone and PM NAAQS are set or revised, the States
are primarily responsible for ensuring their attainment and maintenance. Under section 110 and part D
of Title I of the Clean Air Act, States develop State implementation plans (SIP’s) containing control
measures as needed to attain and maintain a level of air quality that complies with the NAAQS. For
example, in order to be in conformity with federal requirements and thereby receive federal funding,
transportation control measures (TCM) cannot be federally funded or approved unless they are
consistent with SIP’s.

VIII(J) CONCLUSIONS

This section summarizes the results of the cost-to-sales ratio analyses presented in the previous
sections. The purpose of this section is to show the relative impacts of the three ozone NAAQS
alternatives relative to the current standard, to identify the control measures with the most significant
impacts under each alternative, and to identify the SIC codes with the highest potentially significant
impacts under each alternative.

VII{J)(1) SUMMARY OF RESULTS

The results presented in the previous sections were used to generate Table VIII-1, which
summarize the number of SIC codes with cost-to-sales ratios of 1 percent or greater, 3 percent or
greater, and 10 percent or greater under each alternative. Table VIII-1 (1) provides a comparison of
the occurrence of potentially significant impacts on SIC codes from one alternative to another, and (2)
evaluates the effect of changing the threshold of significant impacts to a lower or higher cost-to-sales
ratio.
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For point sources, each potentially affected SIC code is counted as one record in the second
column of Table VIII-1. For stationary area and mobile sources, it was not possible to estimate the
cumulative impacts of the control measures on an SIC code because of the uncertainties involved in
identifying the establishments and SIC codes affected by more than one control measure. Therefore,
each area and mobile source control measure-SIC code combination which resulted in cost-to-sales
ratios of 3 percent or more is counted as one record in column 2 of Table VIII-1. Based on column 2
of this table, the 8H5EX-80 alternative is associated with the least number of SIC codes/SIC code-
control measure combinations with cost-to-sales ratios of 3 percent or greater (149); the 8H1AX-80
alternative is associated with the highest number of SIC codes/SIC code-control measure combinations
with ratios of at least 3 percent (328).

Column 3 in Table VIII-1 presents the total number of SIC codes potentially affected by
control measures under each alternative, ranging from 104 under the 8H5EX-80 alternative to 134
under the 8H1AX-80 alternative. The remaining columns in Table VIII-1 display the number of
different SIC codes with cost-to-sales ratios of one percent or greater, three percent or greater, and
ten percent or greater. These columns differ from the second column in that an SIC code is only
counted once when it is potentially affected by more than one control measure. For area and mobile
sources, EPA uses the control measure associated with the highest cost-to-sales ratio for these
columns. For stationary point sources, the cumulative impact analysis results provide a single cost-to-
sales ratio for each affected SIC code. The fifth column in Table VIII-1 shows the number of unique
SIC codes for which the cost-to-sales ratio was three percent or greater. The SHSEX-80 control
measures have the least number of SIC codes (i.e., 21) with cost-to-sales ratios greater than or equal
to three percent. Control measures for the most stringent alternative (8H1AX-80) have the most
affected SIC codes (i.e., 64) with cost-to-sales ratios greater than or equal to three percent.

Table VIII-1 also presents the number of unique SIC codes with potentially significant impacts
when cost-to-sales ratios are computed using average revenues for small establishments in an industry.
Compared to the cost-to-sales ratios for all establishments, the number of unique SIC codes with a
cost-to-sales ratio above a given threshold increases when computed using average revenues for small
size establishments. For example, for the 8H4AX-80 alternative under a three percent threshold, the
number of SIC codes increases from thirty-four to forty-two.

VII(J)2)  KEY CONTROL MEASURES

Although the purpose of this RIA is to identify potentially affected industries for FACA
purposes, this chapter also evaluates the extent to which the uncertainties in cost estimates may
contribute to the high impacts. To do so, control measures that resulted in high cost-to-sales ratios
under each of the three 0zone NAAQS alternatives were identified. This analysis investigated control
measures that consistently resulted in high cost-to-sales ratios. For each alternative, the RIA ranked
control measure-SIC code combinations in descending order by the cost-to-sales ratio for all
establishments. Several control measures may affect a large number of SIC codes under all of the three
NAAQS alternatives. These measures include rule effectiveness improvements for VOC point sources,
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add-on control levels for point source industrial surface coating, and MACT-level and VOC add-on
controls for miscellaneous surface coating operations
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for all three alternative NAAQS. For example, RE improvements for VOC point sources affect 41
industries under the 8H1AX-80 alternative. Of this total, thirty-four industries have an average cost-to-
sales ratio of 3 percent or greater when calculated for all establishments. Forty of the potentially
affected industries have a small establishment average cost-to-sales ratio of 3 percent or greater. A high
proportion of affected industries with cost-to-sales ratios of 3 percent or greater seems to indicate that
average control costs in these industries may be unreasonably high. Further research may determine if
the high impacts are associated with limitations of the methodology and/or data inputs (e. g., the average
cost per plant estimate) or if further economic analyses would clarify the reasonableness of the cost-to-
sales methodology for these control measures.

Another important issue related to the cost data used in this analysis is that the average cost per
establishment does not always account for plant size. In other words, any economies or diseconomies
of scale associated with controlling larger plants compared to controlling smaller plants are not always
reflected in the cost estimate. This may, in part, explain high cost-to-sales ratios associated with many
of the control measures.

VIIH3)  KEY SIC CODES

The RIA also used the results of the individual control measure analysis to the twenty SIC
codes associated with the highest impacts under each alternative. Some SIC codes are consistently
associated with very high cost-to-sales ratios, but for only one or two control measures. Other SIC
codes may affect several control measures, with high expected cost-to-sales ratios for as few as one
measure. The SIC codes with the highest potential for impact varies considerably between the three
alternatives. For example, nine of the twenty SIC codes associated with the highest cost-to-sales ratios
under the 8HIAX-80 alternative are not on the list of the SIC codes associated with the highest ratios
under each of the other two alternatives. SIC codes 349 (Miscellaneous Fabricated Metal Products),
342 (Cutlery, Handtools, and Hardware), and 347 (Metal Services, not elsewhere classified) are
associated with the greatest potential for impacts greater than or equal to three percent under the
8H1AX-80 alternative; SIC codes 346 (Metal Forgings and Stampings) and 342 (Cutlery, Handtools,
and Hardware) have the greatest potential for impact under the 8H4AX-80 alternative; and SIC code
291 (Petroleum Refining) has the greatest potential for impact under the 8H5EX-80 alternative.

Some SIC codes are associated with only one control measure. For example, RE
improvements for VOC point sources affect only the Laundry, Cleaning, and Garment Services industry
(SIC code 721) under all three alternatives. In addition, some of the SIC codes appearing in these
tables have only one or two plants affected. Under the 8H1AX-80 alternative, there is only one facility
in the Chemicals and Allied Products industry (SIC code 516) affected by RE improvements.

Add on controls for miscellaneous surface coating measures affect many SIC codes with high
cost-to-sales ratios. For example, nine of the twenty most heavily affected SIC codes are affected by
this control measure under the most severe NAAQS alternative. Incremental cost-to-sales ratio
analyses indicate the add-on control measure for miscellaneous surface coating operations (as well as
for paper, aircraft, and marine surface coating operations) may have high cost-to-sales ratios as well.
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The results of the cost-to-sales analyses were performed within a highly uncertain framework.
Limitations in cost data and inventories may under or over estimate actual impacts, and this RIA cannot
determine the direction or magnitude of that difference. Additionally, some results appear excessive due
to possible mis-coding within Census data or because some data came from regional information which
may not be representative of a national value. For example, the cost-effectiveness value used to
estimate costs® is based on the cost-effectiveness of add-on controls for a wood product coating rule
developed by the South Coast Air Quality Management District in California. According to the South
Coast Air Quality Management District, wood product coating facilities were expected to comply with
the stringent limits of the rule by the use of reformulated coatings at a cost effectiveness of $20/ton.
Consequently, there may be considerable uncertainty in using the $9,630/ton cost-effectiveness value to
estimate the cost of controls for small miscellaneous, paper, aircraft, and marine surface coating
operations in the area source inventory. Further research would be needed to determine how
representative the cost-effectiveness value is for estimating control costs for these operations.
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IX BENEFITS OF OZONE NAAQS ATTAINMENT

IX(A) ECONOMIC CONCEPT OF BENEFITS

One rationale for environmental regulation, such as this National Ambient Air Quality Standard
for ozone, is to provide benefits to society by enhancing (improving and protecting) human health and
overall public welfare. This chapter provides information on the types and levels of social benefits
anticipated from the proposed rulemaking. This information includes: (1) background information on
benefits assessment, by describing benefit categories and issues in benefits estimation; (2) qualitative
descriptions of the types of benefits associated with four ozone NAAQS alternatives; (3) quantitative
estimates of benefit categories for which concentration-response information is available; and (4)
monetized estimates of benefit categories for which economic valuation data are available.

IX(A)1) BENEFIT CATEGORIES APPLICABLE TO THE REGULATION

To implement a benefit analysis, the types or categories of benefits that apply need to be
defined. Figure IX-1 provides an example of the types of benefits potentially observed as a result of
changes in air quality. The types of benefits identified in both the health and welfare categories can
generally be classified as use benefits or non-use benefits.

FIGURE IX-1
EXAMPLES OF POTENTIAL BENEFITS OF AIR QUALITY IMPROVEMENTS
USE BENEFITS EXAMPLES

Direct *Human Health Risk Reductions (e.g., less incidences of
coughing)
*Increased Crop Yields

Indirect *Non-Consumptive Use (e.g., improved visibility for recreational
activities)

Option Value *Risk Premium for Uncertain Future Demand

*Risk Premium for Uncertain Future Supply
(e.g., treating as insurance, the protection of a forest just in case
a new use for a forest product will be discovered in the future)

Aesthetic *Residing, working, traveling, and/or owning property in reduced
smog locations

NON-USE BENEFITS

Bequest *Intergenerational Equity (e.g., an older generation wanting a
younger generation to inherit a protected environment)




Existence *Stewardship/Preservation/Altruistic Values (e.g., an individual
wanting to protect a forest even if he knows that he will never use

the forest)
*Ecological Benefits

Use benefits are the values associated with an individual’s desire to avoid his or her own
exposure to an environmental risk. Use benefit categories can embody both direct and indirect uses of
affected ambient air, and the direct use category embraces both consumptive and nonconsumptive
activities. In most applications to air pollution scenarios, the most prominent use benefit categories for
air are those related to human health risk reductions, effects on crops and plant life, visibility, and
materials damage.

Non-use (intrinsic) benefits are values an individual may have for lowering air pollution
concentrations or the level of risk unrelated to his or her own exposure. Improved environmental
quality can be valued by individuals apart form any past, present, or anticipated future use of the
resource in question. Such nonuse values may be of a highly significant magnitude; however, the benefit
value to assign to these motivations often is a matter of considerable debate. Whereas human uses of a
resource can be observed directly and valued with a range of technical economic techniques, nonuse
values can only be ascertained from directly asking survey respondents to reveal their values.

Non-use values may be related to the desire to know that a clean environment be available for
the use of others now and in the future, or may be related to the desire to know that the resource is
being preserved for its own sake, regardless of human use. The component of non-use value that is
related to the use of the resource by others in the future is referred to as the bequest value. This value
is typically thought of as altruistic in nature. For example, the value that an individual places on reducing
the general population’s risk of ozone exposure either now or in the future is referred to as the bequest
value. Another potential component of non-use value is the value that is related to preservation of the
resource for its own sake, even if there is no human use of the resource. This component of non-use
value is sometimes referred to as existence value.

An example of an existence value is the value placed on the ecological benefit of protecting areas know
as wetlands because they play a crucial role in our ecological system, even if the wetlands themselves
are not directly valued by humans. A key distinction between bequest value and existence value is that
bequest values are anthropocentric while existence values are viewed by some as completely distinct
from human valuation.

The majority of health and welfare benefit categories presented in this analysis can be classified
as direct use benefits. These benefits are discussed in greater detail compared to other benefit
categories presented in Figure IX-1 because more scientific and economic information has been
gathered for the direct use benefit category. For example, scientific studies have been conducted to
discern the relationship between ozone exposure and subsequent effects on specific health risks and
agricultural commodities. In addition, economic valuation of these benefits can be accomplished
because a market exists for some categories (making it possible to collect supply, demand, and price
information) or contingent valuation studies have been conducted for categories that people are familiar
with (such as willingness-to-pay surveys for non-market commodities).
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Detailed scientific and economic information is not as readily available for the remainder of the
benefit categories listed in Figure IX-1. Information pertaining to indirect use, option value, aesthetic,
bequest, and existence benefits is often more difficult to collect. For example, lowering ambient ozone
concentrations in an area is expected to improve visibility in the affected area while also reducing
physical damage to ornamental plants in the same area. A homeowner living in the affected area with
ornamental plants in his yard is expected to benefit from the improved visibility while his plants may
experience either an improved appearance or an extended life. Although scientific information can help
identify the benefit categories of improved visibility and decreased damage to urban ornamentals, lack
of more detailed scientific information (e.g., concentration-response relationships for urban
ornamentals) or economic information (e.g., how much value a homeowner places on improved
visibility in his neighborhood or city) prevent further quantification of these benefit categories.

Another problem related to lack of information is the ability to identify all benefit categories that
might result from environmental regulation. A cost analysis is expected to provide a more
comprehensive estimate of the cost of an environmental regulation because technical information is
available for identifying the technologies that would be necessary to achieve the desired pollution
reduction. In addition, market or economic information is available for the many components of a cost
analysis (e.g., energy prices, pollution control equipment, etc.). A similar situation typically does not
exist for estimating the benefits of environmental regulation. The nature of this problem is due to the
non-market characteristic of many benefit categories. Since many pollution effects (e.g., adverse health
or agricultural effects) have not traditionally been traded as a market commodity, economists and
analysts have had to rely upon scientific and economic theory to identify relevant benefit categories.
This lack of observable markets may lead to the omission of significant benefit categories from an
environmental benefits discussion.

The inability to quantify the majority of the benefit categories listed in Figure IX-1 as well as the
possible omission of relevant environmental benefit categories will cause the quantified benefits
presented in this report to clearly be underestimated. Due to the lack of information, it is not possible to
estimate the magnitude of the benefits that have been unquantified.

IX(A)(2) ECONOMIC BENEFITS

The general term “benefits” refers to any and all outcomes of the regulation that are considered
positive; that is, that contribute to an enhanced level of social welfare. The term “economic benefits”
refers to the dollar value associated with all the expected positive impacts of the regulation; that is, all
regulatory outcomes that lead to higher social welfare. Conceptually, the monetary value of benefits is
approximated by the sum of the predicted changes in “consumer (and producer) surplus.” These
“surplus” measures are standard and widely accepted terms of applied welfare economics, and reflect
the degree of well-being enjoyed by people given different levels of goods and prices (including those
associated with environmental quality).

This conceptual economic foundation raises several relevant issues and potential limitations for
the benefits analysis of the regulation. First, the standard economic approach to estimating
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environmental benefits is anthropocentric - all benefit values arise from how environmental changes are
perceived and valued in present-day values. Thus, all near-term as well as temporally distant future
physical outcomes associated with reduced pollutant loadings need to be predicted and then translated
into the framework of present-day human activities and concerns.

IX(A)(3) LINKING THE REGULATION TO BENEFICIAL OUTCOMES

Conducting a benefits analysis for anticipated changes in air emissions is a challenging exercise.
Assessing the benefits of a regulatory action requires that a chain of events be specified and
understood. As shown in Figure 2, which illustrates the causality for air quality related benefits, these
relationships span the spectrum of: (1) institutional relationships and policy-making; (2) the technical
feasibility of pollution abatement; (3) the physical-chemical properties of air pollutants and their
consequent linkages to biologic/ecologic responses in the environment, and (4) human responses and
values associated with these changes.

FIGURE IX-2
EXAMPLE METHODOLOGY OF A BENEFITS ANALYSIS

Specified Ozone NAAQS Alternative
|

Expected Changes in Production Processes and/or Treatment
!

Reductions in Pollutant Emissions
|

Reductions in Ambient Ozone Air Quality

'4 N
Change in Plant Damage and Crop Change in Adverse Human Health
Yields Symptoms and Risk
| !
Change in Supply and Value of Crops Change in Value of Reduced Adverse
and Vegetables Human Health Symptoms and Risk

The first two steps of Figure IX-2 reflect the institutional and technical aspects of implementing
the regulation (the improved process changes or pollutant abatement). The benefit analyses presented
in this document begin at the step of estimating reductions in ambient ozone air quality. In this analysis,
lack of a national ozone air quality model precludes creating a direct link between the imposition of
pollution control equipment (as identified in the cost analysis) and the resulting ambient ozone
concentration. Rather, this analysis relies on a rollback methodology that reduces hourly ozone
concentrations from two different baselines in the year 2007: one referred to as the regional control
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strategies baseline and one referred to as the local control strategies baseline. Chapter IV of this report
presented the methodology used to estimate baseline ambient ozone air quality in the year 2007.

This RIA also presents two scenarios for analyzing reductions in ambient ozone air quality. The
first, referred to as the full attainment scenario, relies on the assumption that all areas will be able to
attain any ozone NAAQS being evaluated. The health and welfare benefits presented under this
scenario represent the identifiable benefits that should accrue if all areas in the United States could
comply with the standard being analyzed. The second scenario, referred to as the partial attainment
scenario, is intended to reflect residual nonattainment information as presented in the cost analysis. For
each area identified as not having sufficient control measures to allow it to attain a particular standard,
the rollback methodology has been scaled proportionally. The scaling of the rollback methodology is
intended to reflect the degree of nonattainment for each residual nonattainment area. The health and
welfare benefits presented under this partial attainment scenario represent the identifiable benefits that
should result from the application of control measures as identified in the cost analysis. Note that the
benefits presented for the full attainment scenario will always exceed the benefits presented for the
partial attainment scenario since the partial attainment scenario accounts for residual nonattainment.
Chapter 5 presented the methodology used to estimate ozone concentrations for the partial attainment
scenario.

Other information necessary for these benefit analyses are the physical and chemical parameters
and the consequent improvement in the environment (e.g., concentration-response data). Finally, the
analysis reaches the stage at which anthropocentric benefit concepts begin to apply, such as illustrated
by reductions in human health risk and improvements in crop yields. These final steps reflect the focal
point of the benefits analyses, and are defined by the benefits categories described above. Below,
relevant benefit categories are described qualitatively, and where possible, quantitatively.

IX(B) HUMAN HEALTH EFFECTS

This health benefits analysis estimates that incremental to the current NAAQS, full attainment of
the proposed ozone NAAQS will yield annual monetized health benefits in the range between $4 million
and $2.3 billion. Adjusting the health benefit estimates to reflect the presence of residual nonattainment,
the annual monetized health benefits are expected to range between $2 million and $1.2 billion. The
health benefit categories examined in this analysis and the methodology used to estimate the monetized
health benefits are presented below.

IX(B)(1) INTRODUCTION
This section presents a qualitative description of the documented human health effects
associated with exposure to ozone. The proposed ozone NAAQS is expected to further reduce

emissions of volatile organic compounds (VOCs) and nitrogen oxides (NO,). The reaction of these
pollutants in the ambient air in the presence of sunlight and heat results in the formation of ozone. As
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discussed below, exposure to ozone can result in a variety of adverse health effectsNumerous and
diverse health effects have been linked to ozone exposure in laboratory experiments, including lung
inflammation, effects on lung host defense mechanisms, morphological (lung structure) effects,
respiratory symptoms, pulmonary function decrements, changes in lung biochemistry, and genotoxicity
(cellular transformation effects). Although these effects each have different physiological mechanisms,
each effect is initiated by the preliminary interactions of ozone and ozone-reaction products with fluids
and epithelial cells in the respiratory tract.

These health effects have been attributed to short-term (1 to 3 hours), prolonged (6 to 8 hours),
and long-term (months to years) exposures to ozone. Adverse health effects which have been
attributed to exposure to ambient ozone include: transient changes in pulmonary function, transient
respiratory symptoms and effects on exercise performance, increased airway responsiveness, transient
pulmonary inflammation, increased susceptibility to respiratory infection, increased hospital admissions
and emergency room visits, reduced worker productivity, and possibly, premature mortality. Short-
term effects are observed at ozone concentrations as low as .12 ppm, while similar health effects have
been observed following prolonged exposures to ozone at ozone concentrations as low as .08 ppm
(i.e., at lower levels of exercise than for short-term exposures.) For a detailed discussion of adverse
human health effects associated with ozone exposure, refer to the ozone Criteria Document and Staff
Paper .

The human health effects that will be quantified (expressed in terms of incidences reduced) and
sometimes monetized (expressed in terms of dollars) are presented in Table IX-1. These health effects
include: change in forced expiratory volume (DFEV); lower respiratory symptoms; coughs; pain upon
deep inhalation; mortality; hospital admissions for all respiratory illnesses, pneumonia, and chronic
obstructive pulmonary disease (COPD); the presence of any of 19 acute respiratory symptoms; self-
reported asthma attacks; restricted activity days; sinusitis and hay fever; worker productivity; and
development of definite asthma.

A number of community epidemiology studies have suggested a possible association of ozone
or oxidants with mortality. Early studies of this issue were flawed, but more recent work provides
some additional insights. Several recent studies of daily mortality have included ozone, either alone or
in combination with PM and other pollutants. These studies are summarized in the Particulate Matter
Criteria Document (PM CD). The PM CD includes studies in New York City (Thurston and Kinney,
1995), Philadelphia (Moolgavkar et al., 1995; Samet et al., 1996; and Cifuentes and Lave, 1996) Los
Angeles (Kinney et al., 1995), and Toronto, Canada (Ozkaynak et al., 1994). Each of these studies
found evidence of associations between ozone and daily mortality that was statistically significant or
nearly significant. The relative strength and consistency for ozone mortality relationships, however,
varied among different model specifications and co-pollutants included. Until a more complete
assessment of those emerging studies can be conducted, the evidence is sufficient to estimate an ozone-
induced mortality benefit.

ISee the Ozone Staff Paper an the Ozone Criteria Document for more detailed discussions of
the health effects listed in this report.
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In addition to the studies above, Kinney and Ozkaynak (1991) reanalyzed earlier data
concluding that ozone explained a small but statistically significant portion of daily mortality in Los
Angeles. A study in eastern Tennessee of limited duration and lower ozone levels found no ozone
association (Dockery, 1992). The ozone criteria document review of the literature concluded that
although an association existed between high ozone levels and mortality has been suggested, the
strength of any such association remains unclear. A more recent assessment of these and other studies
for the purpose of conducting benefit assessments for the UN ECE provided a range of estimates for
ozone-mortality of 0.01 to 0.02% per ppb ozone (EFTEC Ltd., 1996). The issue of the relative role of
ozone and PM in mortality studies has been raised in the context of the particulate matter criteria
review, particularly in two recent studies of Philadelphia daily mortality by Moolgavkar et al. and HEI
(Samet et al.). These studies have raised the observation by some that although particulate matter may
be a better surrogate for air pollution that appears to be causing increased mortality, it is difficult to
single out any one pollutant as wholly responsible for all of the observed effects. In the HEI study of
daily mortality, ozone appeared to be separable from a group of other pollutants that contained PM.
Although the Agency recognizes that a high degree of uncertainty exists in the estimation of ozone-
induced mortality, the evidence linking a causal relationship between ozone exposure and mortality is
significant enough in these new studies to warrant inclusion of this category in this analysis. Because
benefit functions from the recent Moolgovkar study are readily available, the staff chose to use the
function derived from that study to derive an estimate for use in the upper bound of the range of benefit
estimates. A complete discussion of how mortality was included in these estimates appears in the
aggregation section of this chapter.

All categories of health benefits listed in Table IX-1 that are monetized are also quantified.
However, some categories of benefits that are quantified have not been monetized due to one of two
reasons: (1) because willingness-to-pay values are not available or (2) to prevent double-counting some
overlapping effects. These issues are discussed in greater detail further in this chapter. For categories
of health benefits listed as unquantified, scientific data is not available for quantifying the relationship
between ozone and incidences of each symptom. However, the Criteria Document and Staff Paper
present scientific evidence supporting an association between these health effects and ozone exposure.
For example, the collective toxicologic data on chronic exposure to ozone garnered in animal exposure
and human population studies provide a biologically plausible basis for considering the possibility that
repeated inflammation associated with exposure to zone over a lifetime may result in sufficient damage
to respiratory tissue such that individuals later in life may experience a reduced quality of life. However,
such relationships remain highly uncertain due to ambiguities in the data.

TABLE IX-1
HEALTH BENEFIT CATEGORIES
Unquantified Health Benefit Quantified Benefit Categories ? Monetized Benefit Categories *
Categories ' (in terms of incidences (in terms of dollars)

reduced only)
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Airway responsiveness DFEV (change in forced Coughs
Pulmonary inflammation expiratory volume) Pain upon deep inhalation
Increased susceptibility to respiratory Restricted activity days Mortality
infection Lower respiratory symptoms Hospital admissions for all respiratory
Acute inflammation and respiratory cell illnesses
damage Hospital admissions for pneumonia
Chronic respiratory damage/Premature Hospital Admissions for chronic
aging of lungs obstructive pulmonary disease (COPD)
Presence of Any of 19 Acute Respiratory
Symptoms
Self-Reported Asthma Attacks
Worker Productivity
1 Unquantified health benefit categories are described at length in the Ozone Staff Paper and Criteria Document.
2 Quantified health benefit categories are described at length in the Ozone Staff Paper and Criteria Document and are

estimated in terms of incidences reduced in this RIA.
3 Monetized health benefit categories are described at length in the Ozone Staff Paper and Criteria Document, are
estimated in terms of incidences reduced in this RIA, and are monetized in this RIA.

The result of having significant gaps in the benefits calculations leads to an underestimation of
the monetized benefits presented in this report. The effect of the underestimation is to severely limit any
conclusions that can be reached regarding the monetized benefits and net benefit estimates of each of

the alternative ozone NAAQS.

IX(B)(2) QUANTIFIED HEALTH EFFECT BENEFITS

IX(B)2)(a) TYPES OF HEALTH STUDIES

Scientific research about ozone’s adverse health impacts uses a broad array of methods and
procedures. The research methods used to investigate the health effects of ozone have become
considerably more sophisticated over time and will continue to evolve in the future. This progress is the
result of better available research techniques and data, and the ability to focus further research more
sharply on key remaining issues based on the contributions of earlier work.

The available health effects studies that are being used as the basis of this health benefits
assessment are divided into two categories: (1) human clinical studies and (2) epidemiology studies.
Epidemiological research in air pollution investigates the association between exposure to air pollution
and observed health effects in the study population. Human clinical studies involve examination of
human responses to controlled conditions in a laboratory setting. EPA has conducted research on
health effects from exposure to pollution using each approach, and studies using these techniques have
been considered in various formal regulatory proceedings. Each type of study (as it is used for air
pollution research) is described below.

IX(B)2)(b) HUMAN CLINICAL STUDIES
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Clinical studies of air pollution involve exposing human subjects to various levels of air pollution
in a carefully controlled and monitored laboratory situation. The physical condition of the subjects is
measured before, during, and after the pollution exposure. The measured physical condition can
include general biomedical information (e.g., pulse rate and blood pressure), physiological effects
specifically affected by the pollutant (e.g., lung function), the onset of symptoms (e.g., wheezing or chest
pain), or the ability of the individual to perform specific physical or cognitive tasks (e.g., maximum
sustainable speed on a treadmill). These studies often involve exposing the individuals to pollutants
while exercising, thus increasing the amount of pollutants that are actually introduced into the lungs.

Clinical studies can isolate cause-effect relationships between pollutants and certain human
health effects. Repeated experiments altering the pollutant level, exercise regimen duration and types of
participants can potentially identify effect thresholds, the impact of recovery (rest) periods, and the
differences in response among population groups. While cost considerations tend to limit the number of
participants and experimental variants examined in a single study, clinical studies can follow rigorous
laboratory scientific protocols, such as the use of placebos (clean air) to establish a baseline level of
effects and precise measurement of certain health effects of concern.

There are drawbacks to using clinical studies as the basis for a comprehensive benefits analysis.
Clinical studies are appropriate for examining acute symptoms caused by short-term exposure to a
pollutant. While this permits examination of some important health effects from air pollution, such as
asthma attacks caused by sulfur oxides, it excludes studying more severe effects or effects caused by
long term exposure. Another drawback is health effects measured in some well-designed clinical
studies are selected on the basis of the ability to measure precisely the effect rather than a larger
symptom, for example forced expiratory volume. The impact of some clinically measurable health
effects such as lung function on future medical condition or lifestyle changes are not well understood.

Ethical limits on experiments involving humans also impose important limits to the potential
scope of clinical research. Chronic effects cannot be investigated because people cannot be kept in
controlled conditions for an extended period of time, and because these effects are generally
irreversible. Participation is generally restricted to healthy subjects, or at least to exclude people with
substantial health conditions that compromise their safe inclusion in the study. This methodology can
cause clinical studies to avoid providing direct evidence about populations of most concern, such as
people who already have serious respiratory diseases. Ethical considerations also limit the exposures to
relatively modest exposure levels, and to examining only mild health effects that do no permanent
damage. Obviously for ethical reasons, human clinical evidence cannot be obtained on the possible
relationship between pollution and mortality, heart attack, stroke, or cancer.

The precision to which exposure conditions are controlled in clinical studies also creates an
obstacle to using clinical dose-response functions for benefit analysis. It is difficult to extrapolate results
from clinical settings to daily exposures faced by the whole population. For example, many clinical
studies evaluate effects on exercising individuals. Only a small portion of the population engages in
strenuous activity (manual labor or exercise) at any time. Reflecting these fundamental differences
between the laboratory setting and the “real world” imposes a formidable burden on researchers to
provide information about human activity patterns, exercise levels, and pollution levels.
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IX(B)(2)(c) EPIDEMIOLOGICAL STUDIES

Epidemiological studies evaluate the relationship between ambient exposures to and health
effects in the human population, typically in a “natural” setting. Statistical techniques (typically variants
of multivariate regression analysis) are used to estimate quantitative concentration-response
relationships between pollution levels and health effects.

Epidemiology studies can examine many of the types of health effects that are difficult to study
using a clinical approach. Epidemiological results are well-suited for quantitative benefit analyses
because they provide a means to estimate the incidence of health effects related to varying degrees of
ambient air pollution without further extensive modeling effort. These estimated relationships implicitly
take into account at least some of the complex real-world human activity patterns, spatial and temporal
distributions of air pollution, synergistic effects of multiple pollutants and other risk factors, and
compensating or mitigating behavior by the subject population. Suspected relationships between air
pollution and the effects of both long-term and short-term exposure can be investigated using an
epidemiological approach. In addition, observable health endpoints are measured, unlike clinical
studies which often monitor endpoints that do not result in observable health effects (e.g., forced
expiratory volume). Thus, from the point of view of conducting a benefits analysis, the results of
epidemiological studies, combined with measures of ambient pollution levels and the size of the relevant
population, provide all of the essential components.

Two types of epidemiological studies are considered for dose-response modeling: cohort and
longitudinal studies. Cohort-based studies are population-based studies where initially disease free
individuals are followed over a certain period of time, with periodic reporting of the health status from
the individuals. Studies about relatively rare events such as cancer incidence or mortality can require
tracking the individuals over a long period of time, while more common events (e.g., respiratory
symptoms) occur with sufficient frequency to evaluate the relationship over a much shorter time period.
An important feature of cohort studies is that information is known about each individual, including other
potential variables related to the disease being studied. These variables, called confounders, are
important to identify because if they are not accounted for in the study and they are associated with air
pollution levels, a biased estimate of air pollution to human health may be estimated. The exposure
information can range from data from a personal exposure monitor carried by the participants for a few
weeks in a study concerning minor symptoms, to monitoring data of ambient air concentrations.

A second type of epidemiological study is the longitudinal o