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Dear Governor Whitman:

The U.S. EPA Science Advisory Board's Advisory Council for Clean Air Compliance
Andysis (Council) met on July 9-10, 2001 to review the Draft Andyticd Plan for EPA's Second
Prospective Andlyss. This activity responds to the Council's charge, as defined in Section 812 of
the 1990 Clean Air Act Amendments.

EPA'sbiennid “812 Andyses’ serve to inform environmenta decison-meaking by the
Adminigrator. The Council recommends dtrategies for improving this benefit-cost analysis.
Better andyses will be more useful to the Agency as it decides whether and how to adjust the
programs that are implemented to achieve the gods of the Clean Air Act (CAA).

Past 812 andyses have provided measures of costs and benefits overall and costs
disaggregated by Title of the CAA. The statutory mandate for the analysis required a
retrogpective analysis and ongoing prospective analyses. The Council believesit is gppropriate to
focus activities associated with future prospective andyses in ways that will inform redistic
policy choices. The anayss, and the models upon which it relies, should address proposas that
are plaugble in scope and relevant to decison makers.

The accompanying document details awide array of changes or enhancements that the
Council has recommended to the Agency. For your particular attention, the Council's main
recommendetions can be ditilled into four main points:

a) The 812 analyses are unique. No other agency, to our knowledge, provides
benefit-cost analyses for the regulations it must promulgate that are as carefully
developed and national in scope. While benefit-cost analyses are now required for
al mgor regulations, the 812 anadyss serves to integrate al regulations under the
CAA and takes a nationa and forward-looking perspective. The Agency hasan



b)

opportunity to assume a leadership role using the 812 process as amethodological
|aboratory for improving the efficiency of regulations. Asaresult, this activity can
have positive effects for other agencies.

The 812 andyses evolve substantialy between rounds, as new research enables
methodologica enhancements. As part of this evolutionary process, the Council
proposes a number of sgnificant refinements. The Agency may find it cannot yet
fully implement these changes for the second prospective andyss. If so, the
changes should be considered for the third prospective andysis. These proposed
refinements concern:

1) the treestment of benefits to ecosystem services, especidly non-market
sarvices (beyond just commercialy exploited natura resources);

2) assessment of the socid cogts of compliance (costs that go beyond just the
direct compliance costs to regulated entities);

3) evauation of the benefits and costs of regulating hazardous air pollutants;

4) further disaggregation of benefits and cogts.

A disaggregation of both costs and benefits on a Title-by-Title basis was endorsed
in previous Council discussons. As part of the evolution of the Council’s
recommendations regarding the disaggregation of information most practica and
informative for policy decisions, we have determined that disaggregation by broad
sectors of the economy is more gppropriate and defensble than Title-by-Title
disaggregation. We recommend aggregation into sectors relevant to air pollution.
Thiswould preserve an ability to discriminate among different control
technologies, yet ill dlow theinitia impacts of regulaions to be propagated
throughout the economy to reved the full scope of their overdl effects. Title-by-
Title, thiswould be difficult to do because the same control technologies might be
used to meet the requirements of more than one Title.

The Council applauds the Agency's efforts to incorporate uncertainty analyses with
respect to both benefits and costs.

The 812 process requires balancing the advantages of exigting practice with the
ingghts from new research. The Agency should take serioudy the need to ensure
that identified limitations of current activities feed back into basic research that
can provide new materia for the evolution of successive 812 andyses. Even for
some of the mgor components of benefits and codts, there are till substantial
knowledge gaps that prevent complete characterization. Our review identified
severd of these gaps. For example, until amgjor effort is launched to develop
credible methods to quantify and monetize the effects of margind changesin air
pollution on ecosystem processes, future 812 anadyses will continue to be plagued



by an embarrassing inability to adequately account for the benefits of the CAA on
ecologica service flows. Such benefits may currently be underestimated by orders
of magnitude. It isimperative that benefitsin terms of the "non-market” services
of ecosystems be formaly acknowledged, quantified, and included in the
benefit-cost calculations of acomplete, credible, 812 andysis.

In closing, the Council greatly appreciates the efforts of Agency staff supporting the 812
process to provide a succinct written explanation of its proposed andytica plan in advance of
Council deliberations and to cooperate in providing supplementary materials requested by
individua Council members. We look forward to your response.

Sncerdy,

/71,;’"@;,1@‘,“

Dr. Trudy Cameron, Chair
Advisory Council on Clean Air

Compliance Andysis



NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board, a
public advisory group providing extramura scientific information and advice to the
Adminigtrator and other officids of the Environmenta Protection Agency. The Board is
structured to provide balanced, expert assessment of scientific matters related to problems facing
the Agency. Thisreport has not been reviewed for approva by the Agency and, hence, the
contents of this report do not necessarily represent the views and palicies of the Environmenta
Protection Agency, nor of other agencies in the Executive Branch of the Federd government, nor
does mention of trade names or commercia products condtitute a recommendation for use.

Digribution and Availability: This EPA Science Advisory Board report is provided to the EPA
Adminigrator, senior Agency management, appropriate program staff, interested members of the
public, and is posted on the SAB website (Www.epa.gov/sab). Information on its availability is
aso provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board).
Additiona copies and further information are available from the SAB Staff [US EPA Science
Advisory Board (1400A), 1200 Pennsylvania Avenue, NW, Washington, DC 20460-0001; 202-
564-4533].
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1. EXECUTIVE SUMMARY

The Advisory Council for Clean Air Compliance Andys's (Council) identifies four mgor
themes that cut across many of the topics and issues in the draft andytica plan for the second
prospective andysis. Firgt, the Council advises the Agency to develop a process that guidesthe
812 andysdisto inform policy choices faced by decison makers. Practicd gods for the 812
andysis can guide decisons related to the second theme, the choice among dternative models,
methods and data. For example, decisions must be made about disaggregation, the role of
economic models to assess benefits and costs, and the selection and updating of air quaity
models. Third, the Agency needs to convey clearly uncertainties that will aways be present in
forward-looking andyses. The Agency should be diligent in explaining what the models,
methods, and data can (and cannot) do. Fourth, each new 812 analysis should be treated both asa
policy tool and as an opportunity to identify research needs. As methods and strategies evolve, it
isimportant to track and explain any important changes in models or assumptions and their
consequences for the results. 1t isimportant also to identify future research needs and for the
Agency to prioritize what is needed to strengthen future anadyses.

The Council enthusiagticaly supports the Agency's efforts to quantify uncertaintiesin the
812 andyses and recommends that the EPA distinguish three types of uncertainty: unmeasured
variability, mode uncertainty, and scenario design uncertainty. While uncertainty israrely
desrable, it isimportant for policy-makers to recognize the fact that it exists. Careful
characterization of uncertainties will help focus research on filling critical data gaps.

With respect to the scenarios used in forecasting future expected benefits and costs of the
Clean Air Act (CAA), the Council gives the following advice on how to use the 812 andysisto
help evduate dternative policies, subject to the congtraints imposed by the limits of avalable
methods and data. Firdt, disaggregation of the andysisis essentid if the 812 andyssisto inform
policy decisions, and careful choices about disaggregation are equaly essentia. Clear policy
needs should guide the disaggregation and the Agency should clearly communicate the
uncertainties associated with the disaggregated analysis. If disaggregation is necessary, the
Council advises sector-by-sector disaggregation, rather than Title-by-Title andysis. Concerning
geographic disaggregation, the Council recommends that the EPA decline to disaggregate net
benefits by region or by group because of the potentia for significant error in any attempt to
disaggregate costs on aregiona bass. On the issue of changesin energy policy scenarios, the
Council's judgment is that the sdlection of any specific scenario would be premature and
injudicious. Instead, the report should be clear about the future energy assumptions being made
and the gaff should look for ways to assess the implications of atering those assumptions.
Future sengtivity analysis may be gppropriate after the shape of anew energy policy emerges.

In generd, the Council’ s Air Quaity Modding Subcommittee (AQMS) consdersthe
emissions and air quaity modeling objectives to be appropriate for the sudy. However, given the
developmentd status of the air quality model being considered for the assessment and the
associated limitations of emissons information, the Subcommittee and the Council advise the



Agency to have a qudified group, outside the 812 Project Team, complete a preliminary informal
review of the air quaity mode performance before the assessment runs are conducted. Thiswill
enhance the credibility of the emissons and air quality modding. These review steps are outlined
in Section 4.

Concerning the assessment of health and ecological effects, new data on health outcomes
related to pollutant exposures make appropriate the proposed extension of the analyses for the
Criteria Pollutants. Improvements are suggested for the trestment of morbidity endpoints (e.g.,
asthma) and stratospheric ozone. The Council advises the 812 Project Team to work with the
Nationd Air Toxics Assessment to salect one representative Hazardous Air Pollutant (HAP), for
which reasonable amounts of data are available, and to perform a prototype 812 andysis for this

specific pollutant.

Ecologica effects modding il lags far behind hedlth effects. Many improvements are
necessary to develop a useful categorization of ecologica service flows, and the Council strongly
recommends framing any anayss of these flows &t the level of awatershed or ecosystem.

For the vduation of the benefits of ar pollution control, the Council provides advice on
the Agency’s criteriafor selecting estimates for valuing the health-risk changes measured with a
count of "datitical lives' saved. In particular, the Council comments on the sdection of studies
for review, and methods used to combine the information from those studies.

Theforma vauation of ecological benefits remains underdeveloped. The Council
reiterates the need to quantify and monetize air pollution effects upon natural environments, and
confirms the continuing importance of two gods: 8 comprehengve physicd and monetized
estimates of the benefits of protecting against adverse ecologica effects and b) more effective
communication to policy makers about the potentia significance of ecologica effectsthat are not
quantified, let done monetized. There remain differences of opinion on the Council concerning
the most useful approach to valuing ecological effects. Some members advocate continued
efforts to add to the inventory of vaues for individua ecosystem services viathe reveded and
stated-preference methods used by economists; a minority of members cal for effortsto bring
about revolutionary changes in the way ecosystem values are determined. They agreethat it is
imperative that acomplete 812 andysis formaly acknowledge, quantify, and include
"non-market" services of ecosystems in the benefit-cost caculations. Thiswill be a non-trivia
task.

The process of accounting for the full socid costs of air qudity regulations continuesto be
challenging. For direct cogts, the Council finds the proposed approach appropriate but raises
some questions about enhancements to the agpproach. The Council cals on the Agency to
srengthen its plan to capture the broader socid costs of air qudity regulations. Through relative
price changes, policy measures can have substantial generd equilibrium consequences for
consumers, workers, and investors in avariety of related markets besides just that market most
immediately affected by aregulation. For some types of environmenta regulations, the
magnitude of these cogts can be evauated by gpplying a computable generd equilibrium (CGE)
model that incorporates pre-existing tax distortionsin labor, capital, and other markets. However,
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key features of many types of environmenta regulations, especialy performance standards,
mandated technologies, and other “ command-and-control” regulations, are not captured well in
large-scde CGE models. To ascertain the socia costs of these and other regulations, it will be
necessary to gpply results obtained from smpler models that are better tailored to the specific
type of regulaion involved.



2. INTRODUCTION

2.1. Background

The purpose of this Advisory isto begin the Council's process of providing advice to the
Agency in developing the third in a series of statutorily mandated comprehensive andyses of the
total cogts and tota benefits of programs implemented pursuant to the CAA. Section 812 of the
Clean Air Act Amendments (CAA) of 1990 requires the EPA periodicaly to assess the effects of
the 1990 CAA on the "public health, economy and the environment of the United States’ and to
report the findings and results of the assessmentsto Congress. Section 812 aso established the
Council and gave it the following mission: "to review the data and methodology used to develop
the 812 Study and to advise the EPA Adminigtrator concerning the utility and relevance of the
Study." EPA has, to date, completed two assessments and received the advice of the Council on
them: The Benefits and Costs of the Clean Air Act: 1970 to 1990 (published 1997) and The
Benefits and Costs of the Clean Air Act, 1990 to 2010 (published 1999).

In this document, a specid pand of the Council is reviewing the June 7, 2001 Analytical
Plan for the sudy, more formally titled Benefits and Costs of the Clean Air Act 1990-2020: Draft
Analytical Plan for EPA's Second Prospective Analysis. In the course of the review of this
document, the Council will review the Agency’s mgor goas, objectives, methodologies, and
andytica choicesfor the Section 812 Study beforeit isimplemented.

Initsreview of the andyticd plan, the Council and its pand and subcommittees are
guided by the charge questions as identified in the CAA of 1990,

a) Aretheinput data used for each component of the andyss sufficiently vaid and
religble for the intended andlytical purpose?

b) Are the modds, and the methodol ogies they employ, used for each component of
the andlyss sufficiently valid and religble for the intended analytica purpose?

C) If the answer to either of the two questions above is negative, what specific
aternative assumptions, data or methodologies does the Council recommend the
Agency consder using for the second prospective andysis?

2.2. Processfor Developing this Advisory

lSpecifically, subsection (g) of CAA "312 (as amended by *812 of the amendments) states: “(g) The Council shall -- (1)
review the data to be used for any analysis required under this section and make recommendations to the Administrator on
the use of such data, (2) review the methodology used to analyze such data and make recommendations to the
Administrator on the use of such methodology; and (3) prior to issuance of a report required under subsection (d) or (€),
review the findings of such report, and make recommendations to the Administrator concerning the validity and utility of
such findings.”



The Council decided to form a specid Pane to review the Draft Analytical Plan for EPA's
Second Prospective Analysis. The pane was composed of Council members and members of the
Council’ s Hedlth and Ecological Effects Subcommittee (HEES) and Air Qudity Modeling
Subcommittee (AQMYS) available to participate in aface-to-face meeting. The specid pand held
apublic planning teleconference on June 22, 2001; the HEES held a public teleconference cdl on
June 25, 2001, to address the proposed methodol ogy for evauating health and ecologica effects;
and the AQM S held a public teleconference call on July 2, 2001, to address the proposed
methodology for emisson inventories and air quaity moddiing. The specid panel held aface-to-
face meeting in Washington, D.C. on July 9-10, 2001, and a public teleconference to discuss this
advisory in draft form on August 9, 2001.

On June 7, 2001, the Agency provided the Council and its subcommittees with twelve
Key Specific Questions Related to the SAB Council Review Charge for the July 9-10 Review of the
Draft Analytical Plan for EPA’s Second Prospective Analysis. The Council addresses these
questions in the text within the context of discussng the relevant chaptersin the andytica plan,
unless the text indicates that responses are provided in Appendix A of this Advisory.



3. SCENARIO DEVELOPMENT

The proposed refinements in scenario development for the second prospective andyss
include the use of an additiond projection year (2020), and re-evauation of the three factors that
drive future projections: base year inventory selection, indicators used to forecast growth; and
gpecific individua regulatory programs. These proposds have stimulated a number of comments
from the Council.

One set of comments concerns using the 812 andysis to address policy gods. Another set
of comments concerns using the scenarios as tools for improving the data and methods used in the
812 andysis.

3.1. Using Scenariosin the 812 Prospective Analysisto Help Address Policy Goals

a) Scenariosfor Title-by-Title and Sector-by-Sector Benefit-Cost Andysis. The Agency
proposed Title-by-Title disaggregation in the draft analytica plan in response to previous advice
from the Council giving a"strong recommendetion for presenting the benefits as well as the cogts
of the Clean Air Act Amendments by Title and, preferably, by provision, in future sudies” (U.S.
EPA Science Advisory Board, 2000a, p.4).

The Council now recommends that the Agency define the policy objectives served by
disaggregeation and design an appropriate disaggregation gpproach that will help the Agency make
more informed judgments about policy control measures that may be relevant to more than one
Title

With the possible exception of Title VI (ozone), to be discussed in Section 9.3 of this
document, the Council believes that disaggregation by broad sectors of the economy is more
gppropriate, defengble, and useful than Title-by-Title disaggregetion. The Agency might desire
to know the net benefit of tightening or loosening the Nationd Ambient Air Qudity and
Standards (NAAQS) or the net benefit of cranking down emissions standards for nitrogen oxides
on stationary sources versus area sources. To inform those policy decisions, the broadest sectoral
breakdown would be to distinguish regulations on stationary, mobile and area sources. To the
extent feasble, it would be desirable to seek finer distinctions, for example, regulations on
electric utilities. Benefits and costs computed by sector can indicate the relative efficiency of
controls or other emissons management options aimed at different pollution source categories.
For example, in this framework it is possible to consder the net benefits of ozone strategies
amed at reductionsin emissions from stationary sources (e.g., nitrogen oxide controls on the
electric power industry) versus motor vehicle grategies (e.g., enhanced ingpection and
mai ntenance programs).

A CGE model or set of models can be used to assess the direct and overall socia costs of
regulations. Idedly, the modes used should have sufficient disaggregation to identify the mgor
sectors of concern, including transportation, primary fuels, fud refining, eectricity, chemica



manufacturing, and metd's manufacturing. To identify socid cogts, the EPA would need to

invoke information from a suite of modes, because no single CGE modd tregts dl the relevant
environmental regulations in sufficient detail. Moreover, CGE models tend to lack details on
differences across firms within asector. These details are highly relevant to the costs of
regulation. To address these cost issues, the EPA will need to invoke results from models that are
specificaly geared to the details of particular regulations and the heterogenaity of firmswithin

the sector involved. For example, the EPA can use information from various studies to gauge, for
aparticular type of regulation, areasonableratio of socid cost to direct cost. Thisratio can be
applied to the estimate of direct codt.

For the sectord analysis to inform regulation more effectively, the Council recommends
that key regulations be anadlyzed individualy, rather than in groups. The most important
regulations to anayze would be those with high costs, whose benefits are uncertain. 1t would
seem especidly useful to examine the net benefits of regulations whose primary god is to reduce
ground-level ozone, since these regulations are likely to have modest economic benefits
compared to regulations whose primary god isto reduce fine particles, for example. When doing
thiskind of analyds, it will be important to note how some regulations (e.g., those dedling with
nitrogen oxides and volatile organic compounds in particular) provide benefitsin terms of
tropospheric ozone, as well asfine particle reductions.

b) Geographic Disaggregation. The Council provides a response to the Agency's question
regarding geographic disaggregation in Section 9 of this report within the context of Results
Aggregation and Reporting.

c) Alternative Energy Scenarios. The Agency requested that the Council provide advice
on whether EPA should model dternative basdline energy policy scenarios to address uncertainty
about the scope and implications of the President's energy plan. The Council has reservations
about the wisdom of conceptuaizing and implementing such scenarios a thistime. It would be
difficult to "second guess' the full dimensions of the possible new energy policies from the
Adminigration. Thus, any specific set of scenarios designed to mimic a potentia policy would
have a chance of being irrdlevant.

To address the importance of different energy policies, EPA will need to identify the ways
each possible change would influence both the basdine and the policy scenarios. On oneleve,
energy policy will have adirect impact upon emisson rates, but thiswill not be the only effect.
One would expect that energy policy changes could aso influence intermediate and long-term
relative prices of energy-related factor inputs and consumption goods. Currently, the Council
cannot determine, from the information provided, how relative prices enter into the EPA's
modds, if a al. Asareault, it isdifficult to speculate about the consequences of exploring
dternative energy scenarios.

Thereis an intermediate strategy that would dlow some ex post assessment (i.e., after
there is knowledge of the shape of any new energy policy). This strategy would identify the
eements of the Agency's plan for the second prospective andysis that would most likely be
affected by energy policy (e.g., cod usage, dectricity generating capacity, number and types of
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gasoline blends, and energy prices). The EPA could then develop a plan for a set of specific
sengtivity analyses of the results of the second prospective andysis. These smulations would
dter thewaysin which asubset of these dements vary in the primary scenarios (e.g., retiring dl
old cod-powered plants and replacing them with new facilities).

d) Scenario Projectionsto 2030. The Council is concerned about the difficultiesin
projecting benefits and coststo 2030. Thereisahigh leve of uncertainty regarding many of the
drivers of change for projection over the next 20-30 years (e.g., energy supply and demand,
manufacturing process changes, changes in consumer preferences, and technologica advances).
The mix of on-road vehicle technologies and the effect of low sulfur diesdl fuel usage are both
uncertain. Whileit is appropriate to try to characterize the future effects of the CAA, regardless of
how far in the future they occur, uncertainties compound with time and additiona factors may
need to be considered. The second prospective andysis will need to provide aclear commentary
about these concerns. In particular, when projecting effects as far into the future as 2030, it may
be necessary to consider and to communicate what is known about how broad environmental and
ecologica impacts of regiond, nationd, and globa changes, including climate change, affect air
qudity.

3.2. Improving the Data and Methods Used in the 812 Analysis

a) Comparison and Evaduation between Old and New Models. The andytica plan
provided the following reference points in the first progpective anadlyss. the review of base year
inventory, growth forecasting, and regulatory scenarios. Thisformat was very hdpful. The
Council recommends that the second prospective anadlysis aso provide a component that
evaluates, for overlapping years (e.g., 2000 and 2010), how updates in each andys's set of
assumptions, data, and models affect the results for costs and benefits. This addition could help
evauate how data availability and modd uncertainties influence the uncertainty in each anadyss.
Where do these improvements have their greaetest effects? Would they cause any changein the
judgments made regarding anaytical design? This drategy assumes that the second prospective
analysiswould repeat a subset of the tasks undertaken in the first prospective andysis, but with
these revised data or models, and compare the results.

The Council recognizesthat it is not passible to fully replicate, with the proposed
refinements, every aspect of the first prospective andysis. A strategy is needed to consider how
the subset of eva uation exercises would be selected (e.g., identifying areas where the andytica
improvements are expected to have the largest impacts and a so, perhaps, the smallest). For each
exercise, it will beimportant to check the intuitive plausibility of any differences, aswell asthe
extent of the change. To do this effectively requires a specific design that identifiesthe
interactions between the base year emissonsinventory, the intermediate effects data, the models,
and the particular scenario that will be consdered for this consstency check. What the Council
envisons is comparable to the assessment that the Stanford Energy Modeling Forum undertakes
for mgor energy models used to evaluate specific policy objectives. [See the specid issue of The
Energy Journal entitled "Costs of the Kyoto Protocol” (1999) for an example of the results of one
such evauation]



b) Key Observable Intermediate Variables. It isimportant to undertake a systemetic
documentation of how policy outcomes predicted by the Agency's anadlyses are trandated into
changes that can be evaluated within economic models and thereby affect both benefit and cost
esimation. Has consderation been given to isolating a set of "observable variables™ primarily
physica and economic measures (Such as exposures or eadticities) that are intermediate variables
in the computations of benefits or costs and are dso likdly to differ across the scenarios with and
without the CAA? For example, comparisons might be made of the projected work days lost and
included in the morbidity estimates in the prospective andys's, as compared to days lost to illness
intotd.

3.3. General Methodological Considerationsfor all Scenarios

For whatever scenarios EPA may choose to implement, the Council suggests that the
Agency make explicit the assumptions underlying the scenarios. To help put these scenariosin
perspective for Congress and other interested parties, the Council recommends that for each
scenario EPA present aclear and succinct schematic of the different Titles and how each Title
affects emissons of dl of the key chemicals under that scenario. This kind of presentation would
help illuminate how the proposed scenarios are being used to investigate how to improve the
efficiency of the palicies (in the sense of maximizing their net benefits).



4. PROPOSED APPROACH TO EMISSIONS ESTIMATION AND
AIR QUALITY MODELING

In generd, the AQM S considers the emissons and air quaity modeling objectives
appropriate for the second prospective andyss. The andlytical plan provides much ussful
information about the particular emisson inventories to be used and the modeling platform under
congderation. Given the centrd role of the emissonsinventory and the air quality modes, and
the current developmenta status of the air quaity model under consderation, the AQMS
recommends that severd steps be taken in the second prospective to further enhance credibility of
the overdl 812 analyss. The AQMS advisesthe Agency to establish a*“protocol” that describes
the necessary attributes for an air qudity modd and the related emissions inventory and the leve
of performance required to meet the study objectives. The Agency then needs to demondirate
clearly that the modes indeed have the necessary attributes and meet the performance
requirements for accomplishing the study objectives. One way to document further that the air
qudity model has satisfied these requirementsis to have a qualified group outside the 812 Project
Team (such asthe AQMS) conduct a preiminary informa review of the air qudity model
performance before the assessment runs are conducted.

4.1. Specific Recommendation for the Protocol

The protocol should clearly outline basic modding objectives (eg., level of chemicd,
gpatial, and temporal detail needed and leve of certainty/accuracy required), key assumptions,
selection of specific mode components, and evauation steps. These evauation steps can include
expert review of modd results to establish reasonableness of performance, detailed comparison of
model with observations (conditiona on time and resource congraints), and specification of a
back-up strategy, if evauation shows that these models do not meet objectives. Furthermore,
there should be specification of how the modd s will be implemented in the 812 andysis, and a
plan for communicating modding results.

For emissions, it will be especialy important to:

a) describe the emission projection methods used and outline how the projection
methods relate to changesin energy scenarios and other important driving factors,;

b) identify and judtify the selection of emission modding components used for, as
well asthe sdlection of, emisson models (for mobile, stationary area, and biogenic
emissons);

) describe models used as preprocessors (for chemica speciation, spatia and
tempora dlocetion);

d) outline differencesin base years selected for the inventories and how these relate
to the sdlection of the years of meteorology which are used in developing various
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agpects of the emissonsmodel. Along with the emissions inventories, these
meteorologica conditions are key inputs for the air quality modeling; and

discuss gepsin evauation of the dataincluding generd data quality assessment
procedures used to catch errors in processing and techniques. These could
possibly include comparison with other emissons deta to insure that the emissions
are adequatdly depicting current and future conditions.

For ar qudity modds, it will be important to:

a)

b)

o)

explicitly identify and discuss the individud ar quaity modding tasks to be
undertaken;

identify the pollutants (criteria and HAPS) to be modeled, and the genera
framework of the modeling effort;

identify (and point to documentation for) al the models and relevant databases (for
e'ther modd input development or modd performance evaduation) that will be
consdered for the study;

provide a detailed timdline with relevant milestones and dternative pathways for
attaining the study objectives,

specify procedures for both operationa and diagnostic modd evauation and for
checking the qudity of observationd data used in comparing the modes with
observations,

edtablish and judtify quality objectives and specific criteriafor accepting or
rejecting models and databases; and

describe and justify the procedures used for selecting modding study attributes
(domain boundaries, horizonta resolution(s), number and thickness of layersin the
vertical direction, efc.).

For both the emissons and air qudity models, it will be important to:

a)

b)

outline (and justify the sdection of) the specific procedures to be used for
sengtivity and uncertainty andyses of both the emissions and the air quality
(transport/transformation) models, and

describe how modeling results will be presented in the report and how the results
will be prepared for use in other steps in the benefit-cost assessment.

The AQMS bdieves that the credibility of the 812 analysis will be greetly enhanced by:
describing explicitly the emissons and ar quaity modeling objectives required by the study;
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outlining the attributes and performance requirements needed to meet those objectives, and
demongtrating how the chosen inventories and air quality models satisfy these requirements.

4.2. Emissions Estimation
Specific guidance concerning emissions estimation is presented in this section.

a) Scenarios. Asdescribed in Section 3.3 of this document, the Council recommends that
the EPA present aclear and succinct schematic of Titles and how they each affect emissons of dl
of the key chemicals. The Council aso recommends that the Agency develop a plan for a set of
specific sengtivity analyses of the results of the second prospective andyss that are most
relevant to energy policy. The Council recommends that sengtivity anayses be done regarding
the implications of usng more foss| fuel than is assumed in the energy basdline scenario (as
might be the case under proposed energy palicies). Along the same lines, the Council
recommends consdering sensitivity anayses that reflect any different fuel choices, or
adjusments in the trangportation sector, that might evolve in the near future. In addition, the
rel ationships between growth, energy demand, location of new power plants and types of fuels
and emissions associated with these new facilities need to be properly taken into account. In
particular, power and associated emissions may be produced in one state to accommodate growth
and increased energy demand in another state. And for smaler states, growth projections by state
may not be appropriate.

b) Stationary Sources. The issues of energy scenarios and growth have a direct bearing
on how mgjor point sources are treated, both now and in the future. A careful review of
emissonsis needed to make sure that no significant sources have been overlooked or double
counted.

¢) Mobile Sources. The AQMS bdlievesit is very important to the credibility and
accuracy of the second prospective andysis that the moddl MOBILESG, which we understand will
be available for use in the analysis, be used to estimate the volatile organic compounds and
nitrogen oxide emissions from on-road mobile sources. The improvements in estimating the
actual emissions are substantial and are critical to the purposes of the second prospective analyss,
namely assessing the costs and the benefits of both control requirements and possible additiona
emission reduction requirements. Proper treatment of vehicle-miles-traveled and the assumed
contributions from cold garts, in particular, will be essentid when characterizing current
emissons and future reductions.

d) Uncertainties, Consistency, and Evauation. Comparison of modeled and observed
trendsis possible to a certain extent and should be conducted (i.e., asis outlined under the
uncertainty analyss commentsin Section 8 of this document). These comparisons can help
identify problems with the emissions estimates and with the modeling approaches. In addition,
ongoing regiona studies should ether be consstent with the 812 analyss, or any differences
should be carefully documented and assessed. To improve emissions modding in the future, the
AQMS strongly suggests that the study team work closely with others at EPA in the development
and use of more conggtent, flexible, and trangparent emissions modding systems. Such systems
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will help insure consistency across EPA studies, enhance emissions checking, and facilitate
modification of inventories to reflect new information and examination of new scenarios.

4.3. Air Quality Modeling

a) Generd Comments. The analyticd plan states that "EPA plans to employ
well-established, peer-reviewed models to generate predicted concentrations for each of the
pollutant categories analyzed in the first prospective andyss” Thisintention, however, seemsto
be contradicted by what followsin Chapter 5 of the plan.

REMSAD Verdon 6, the propased modeling platform for dedling with multipollutant
andyses, is ill under development and has yet to be evaluated for gpplications of the type
required for the 812 anayss. The AQMS has strongly encouraged using asingle platform in the
prospective analyses. However, we are concerned about choosing a platform on the basis of its
amplicity and computationd efficiency, but gpplying it to tasks not envisioned or accommodated
initsorigind desgn. Whileit may turn out to be reasonable to use REMSAD Verson 6, further
evauation of thismodd isneeded. This evauation should document modd performance to
assure the precison of the estimates.

REMSAD was developed to ded with long-term andysis of linear, or approximately
linear, problems of aerosols, non-reactive or linearly decaying air toxics, and depodtion. The
amplified treetment of both atmaospheric chemigiry (in its most recent versions) and transport was
not aimed a assessing problems of tropospheric ozone or of related secondary photochemical
pollutants that can be air toxics.

There is nathing fundamentaly wrong with using asmplified modd for an andyss of the
type considered in the plan. In fact, the Smplest modd possible, provided it fully satisfiesthe
quaity objectives criteria of the intended andysis, should be used for this application. The
problem for the current 812 andysisis that such criteriaare not clearly defined in the plan. Inthe
development of a Modeling Protocol, these criteria should be established at the beginning to
reflect the needs of the overall study and should be used for the scientifically defensible selection
of an appropriate air quality modd.

Findly, the proposed "linear rollback” approach proposed for sulfur dioxide, carbon
monoxide, and nitrogen oxides is reasonable, especidly for addressng someissues of loca
hotspots or subgrid variability that cannot be dedlt with ingde the REMSAD framework.
However, it is essentid to ddineate how the proposed andysis will ensure consstency (or
resolution of potentia inconsstencies) between the REM SAD estimates and the linear rollback
cdculaions.

While the AQMS has advocated moving to a single modding platform, there is dways
some concern about too great ardiance on asingle air quality modd, especialy when the chosen
modd has not been thoroughly scrutinized by the scientific community. REMSAD may not be
the optimal modd to use. Another mode that ought to have been considered is CAMx. We
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sympathize fully with EPA's need to conserve resources. However, the AQM S will need to learn
more about REMSAD Verson 6 before passing afind judgment on its use in the 812 andlyss.

The Council's detailed responses to the Agency's Key Specific Questions 9, 10, and 11
concerning REMSAD can be found in Appendix A.

b) Usefulness of Other Air Qudity Modeling Efforts. EPA should be strongly
encouraged to take into account the outcomes and ongoing developments of other efforts both at
EPA and at various regiond modeling centers. Indeed, there is currently a tremendous amount of
activity that can provide useful supplementary information for the activities in the proposed plan.

For example, there are modding efforts such asthe current Nationa Air Toxics
Assessment (NATA) with the 1996 Nationa Toxics Inventory (NTI), aswel as various on-going
Nationd Exposure Research Laboratory (NERL) studies that utilize variants of the CMAQ mode
to assess ar toxics. A verson of CMAQ that includes an ability to modd atrazine has been used
by NERL to modd the period from May through July of 1995, at 36-km resolution, over the
eastern U.S. Results are being evaluated againgt wet deposition data for atrazine over the Gresat
Lakesarea. Another verson of CMAQ, one that includes mercury chemidry, is now being tested
by NERL over the eastern U.S. at 36-km resolution. Various modeding groups are currently using
data from field sudies in attempts to vaidate dternative versons of aerosol dynamics modules
(including the MARS-A module, to be incorporated in REMSAD) within CMAQ, MAQSIP, and
other platforms.

¢) PM Modeling Concerns. Proper treatment of the components of PM 2.5 is essentid for
determining correct current and future total PM 2.5 and PM 10. To ensurethat the air qudity
mode is adequately capturing changes in the levels of PM 2.5 components, the AQMS
recommends that the 812 Project Team compare modeling results for fine particle components
with observed data as part of the air quality mode-checking protocol. The components of
primary concern are: sulfate, nitrate, ammonium, organic and eementa carbon, and crusta
meterid.

Avallable datawill not dlow prediction of future concentrations of PM components by
multiplying the concentration for the base period by aratio, where that ratio is constructed by
dividing the modeed future concentration of the component by the concentration of the
component modeled for the base period. However, there are adequate data to check the
performance of the model for each component for most areas of the country (see the EPA website
http://mwww.epa.gov/ttn/amtic/pmspec.html for up-to-date information on the status of both the
IMPROVE network and the new EPA PM 2.5 speciation network). This component-
by-component andysisis essentid to providing an adequate basis for even aquditative
uncertainty analysis for nitrogen in the second prospective analyss.

This concern over PM is related to the treatment of hedlth benefits. The hedth-response
threshold issue for PM is not settled because the use of ambient concentrations instead of
personal exposure can mask the presence of athreshold. The Council is glad to see that EPA
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plans to assume no threshold but also plans to conduct a sensitivity analyss to gauge the impact
of varying threshold levels

d) Ozone Modeling Issues. The current draft andytica plan does not explicitly indicate
how emissons of biogenic organic compounds will be esimated. Thereisanew verson of the
biogenic emissons modd (BEIS Verson 3) that is gpparently in atesting phase. The EPA
webpage dates "It is anticipated that a verson of BEIS3 suitable for testing in CMAQ will be
ready by January 2000." At thispoint, it isnot clear what will be the differences between Verson
2.3 (the current release) and Verson 3 or how long it is expected to be before the modd will be
reedy for use in gpplications like the next prospective andyss. The AQMSwould like to review
this judtification prior to the development of the emissions inventories for the assessment. Given
that there is better incorporation of the chemistry of isoprenein REMSAD 6, it is very desrable
to improve the biogenic compounds quantity estimates.

Redatively little new work has been done on ozone done. Certainly the literature needs to
be carefully reviewed. Theresults of Thurston and Ito (2001, in press) could ater the current
characterization of 0zone exposure/response relaionshipsif their study is better able to account
for meteorologicd effects. Thereisaneed to reandyze existing sudies for complex interactions
of meteorologica variables and ozone?

€) Toxics Assessment Concerns. The Council's recommendation to carry out a detailed
assessment for benzene (see discussion in Section 5.1. to follow) raises one air quality modeling
issue. It isimportant to question whether the sort of nationa modedling that is being performed
for ozone and nitrogen (PM) assessments is appropriate for benzene. A detailed benefit-cost
assessment for benzene control was published in the Journal of the Air Pollution Control
Association (now the Journal of the Air and Waste Management Association (Luken and Miller,
1981) that included exposure during refueing of private automobiles. Since this remains one of
the mgor sources of individua exposure to benzene in areas without Stage Il vapor recovery, any
assessment that does not recognize this pathway of exposure would be lacking key information
about the costs and benefits of the CAA. The Council suggests that the 812 andysis be consstent
with the current SAB review of the Agency’s National-Scale Air Toxics Assessment for 1996.

2Asaresult of the suit by the American Trucking Associations vs. Browner (99-1426), the Council recommends that the
Agency's analysis address the issue of the potential beneficial effects of tropospheric ozone in reducing ultraviolet-B (UV-B)
exposure. It would seem that, given the relatively lower concentrations of ozone, even at the higher pressuresin the troposphere,
tropospheric ozone concentrations would not make large contributions to the column ozone values. To check out this effect, one
can estimate the total column ozone and apply the same health effect valuation to total column ozone instead of just the
stratospheric ozone.
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5. PROPOSED APPROACH TO ESTIMATION OF HUMAN HEALTH AND
ECOLOGICAL EFFECTS

This chapter ama gamates the Council's comments on Chapters 6 and 7 of the anaytica
plan. This discusson focuses on the problems of identifying the magnitudes of the physica
effects of ar pollution: predominantly mortality or morbidity in the case of human hedth effects,
and impairment of ecosystem functions or services in the case of ecologica effects. The next
chapter will address the problem of vauing (monetizing) these effects for use in benefit-cost
anayses.

5.1 Health Effects

The proposed extension of the analyses for the Criteria Pollutants that is summarized in
Exhibit 6-1 of the andytica plan is appropriate, considering the newly available data on
additional hedlth outcomes related to pollutant exposures cited below.

a) PM and PM Mortdity Threshold. The choice of the Krewski et a. (2000) specification
as the primary model for predicting PM mortdity isreasonable. However, the text on p. 6-5 of
the draft andlytical plan should note that this specification extended the andysisto 63 U.S. cities
[from the origind fifty citiesin the Pope et d. (1995) study] and used the mean annud PM 2.5
concentration rather than the median.

The text of the section on PM should be expanded to reflect some recent relevant research
reports. These include:

1) Thereport by Laden et d. on the follow-up study of the six-cities cohort (Laden et d,
2001).

2) The paper by Kiinzli et d. on the justification for relying on the cohort mortality
studies for the best estimates of PM-related premature mortdity (Kinzli et a. 2001).

3) Research reporting significant PM-related infant mortality to supplement the previous
paper by Woodruff et a. (1997). Thisincludes an eight-city study (inthe U.S.) by Kaiser
et d. (2001). One, by Haet a. (2001), describes PM10-related mortality in Seoul, Korea.
Two others describe PM 10-related reductionsin birthweight, which provide coherence
support for premature mortality. Bobak (2001) provides data for the Czech Republic, and
Wojtyniak et a. (2001) provide data for Poland.

4) Thediscusson of alack of evidence for a PM-mortdity threshold is appropriate.
New research sheds light on benefits that may be associated with EPA's upcoming

NAAQS review of apossible PM 10-2.5 standard. At this year's Internationa Society for
Environmenta Epidemiologists mesting, the paper by Pope et d. (2001) describing afollow-up
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anadysis of the American Cancer Society cohort in 51 U.S. cities for 16 years of mortality
experience will report significant associations between PM 2.5 and both cardiopulmonary and
lung cancer mortdity. There were no associations of mortality with coarse thoracic mass (PM
10-2.5). For the PM-rdated mortdity estimates for the 812 anadlysdis, it appears adequate to stay
with the PM 2.5 concentration response. Thereis not sufficient basisin the literature at thistime
for a separate (and additive) concentration response for mortality and long-term exposure to PM
10-2.5. However, for pulmonary morbidity, PM10-2.5 can be an important risk factor.

The Krewski et d. (2000) re-analysis of the Pope et a. (1995) study of PM 2.5-associated
mortdity, usng the American Cancer Society (ACS) data, is Sgnificant in thet it essentidly
confirmsthe origina findings. The rationde for selection of a specific concentration/response
(C-R) coefficient for the second prospective analys's needs to be discussed. The proposa to
switch to the mean measure of PM 2.5, rather than the median, makes good sense. Are there
specific properties of the candidate analyses, such asthe use of a greater number of potentia
confounders or the range of statistical issues considered, that have guided the selection of C-R
coefficients for the primary analysis in the second prospective study? Also, it does not seem
necessary to include so many dternative esimates. Other than the mean/median issue, the
coefficients can be directly compared to see how much difference they would make. It does not
seem necessary to calculate al the benefits again in order to assess how much difference the
dterndtive results would make.

Thereis apressing need to complete research that vaidates the use of a
concentration/response function that is based upon PM 2.5 adone. This research needsto
determine whether the concentration-response function is more robust for toxic congtituents
(individud or multiple) or sub-gze fractions of the PM 2.5 mass.

b) Ozone. The text should discuss the findings of Thurston and Ito (2001, in press) and
incorporate any plausible damage function for mortaity based on ozone. These authors have
reported that the estimate of the ozone-mortality effect increasesin size and Satistical
sgnificance when nonlinearity and interaction effects are incorporated into the mode's westher
specification. EPA needs to assess whether this paper helps to address the uncertainties about
potential confounding between ozone and PM 2.5 that led to the dropping of the earlier
meta-analyss for ozone mortdity.

¢) Chronic Ashmaand other Morbidity Endpoints. The anaytical plan neglects
ashmarrelated conditions for each of the NAAQS that could be supported by the Air Qudlity
Criteria documents and other scientific literature (Lebowitz, 1996). Thereiscurrently a
disconnect between what is said in Chapter 6 of the andytical plan and what isincluded in the
tablesin Appendix C, probably due to recent changesin plans.

The Agency should be aware that there are various other quantitative estimatesin the
literature, in addition to those provided in Appendix C of the draft andyticd plan (e.g., Lebowitz
and Tillquigt, unpublished ms). There are important differencesin coefficients when one
compares the conclusions from different studies for the same endpoint related to the same
pollutant. There are good quantitative data from non-North American studies (and some ol der

17



U.S. sudies as well), but these studies have not been acknowledged in the analytical plan
(Lebowitz, unpublished ms).

d) Hedth Effects Associated with Stratospheric Ozone Depletion. It is essentid to make
sure that the agency has the most up-to-date information for the variables and relationships that
congdtitute the input values to the AHEF Modd. It isimportant that this information be presented
to the AQM S and HEES for review before the andysis begins.

The Council has savera questions concerning the process of updating the Title VI
(stratospheric ozone) anaysis, in particular, the Benefits Estimation Approach described in
Appendix B of the draft anaytica plan. The following comments pertain to the steps identified
on pages B-4 through B-7.

1) Is"no further ozone depletion” avdid boundary condition? Some studiesindicate that
thisis reasonable, and it is supported by projections of United Nations Program on Ozone
Depletion.

2) What basisisthe Agency using to forecast that 0zone depletion will decline over the
next haf century? What uncertainties will be examined in the analyss?

3) Areany activities planned to check the performance of the AHEF modd against
current or previoudy collected data on stratospheric ozone or UV-B, or precursor levels?

4) How doesthe Agency adjust for confounding sources of skin cancer? The American
Trucking Associations lawsuit againgt the Agency may make it necessary to respond to
the question of possible beneficia effects of tropospheric ozone in reduce UV-B exposure.
Doesthe Agency intend also to look at the effects of UV-B on commercidly exploited
natura resources (such as crops) or on non-market ecosystem assets (including both plant
and animal gpecies)?

5) Andysds of the benefits of Title VI necessarily requires a very digtant time horizon,
such asthe year 2165 proposed in the draft andytical plan. Projectionsthisfar in the
future will necessarily be highly uncertain because of the need to congider climate change
and other factors that may influence stratospheric 0zone concentrations, and changesin
living styles, hedth care, and other factors that may influence human susceptibility to
changesin UV-B radiation. The Council suggests EPA consider the most appropriate
time horizon and note the relevant sources of uncertainty.

€) Hazardous Air Pollutants including Mercury. The Pand was asked to address the
question, "Does the Council concur with EPA's assessment that currently available methods do
not support a defensible quantitative characterization of hedlth risks and benefits va uation for the
cancer, non-cancer and ecological effects of air toxics?'

The draft andyticd planislargdy slent on the topic of air toxics, other than the statement
"EPA will undertake no quantification of health benefits associated with exposure to air toxics.”
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Public perception isthat HAPs represent an important health risk, but caculations for the
retrogpective analyss indicated that the cancer risk reduction benefits from further control of
HAPswerelikely to be smal.

The second prospective analysis will provide an opportunity to place the problem of HAPs
in perspective. To do this, the Council suggests that the Agency consider sdecting one
representative air toxic contaminant, such as benzene, for which reasonable amounts of dataare
avallable and perform an 812 andysisfor this specific “datarich” ar toxic contaminant asa
prototype. The recently published EPA report, National-Scale Air Toxics Assessment for 1996,
provides data prior to 1996 on the priority HAPs substances, including benzene. The degree to
which additiond information might be available in time for the current prospective andyss
should be evduated. Thereis substantia literature on the heslth effects of benzene, and there
have been extengve reviews published, athough the dose-response information is much less
developed than for any of the criteria pollutants. Thereisaso agreat ded of ambient
concentration data on anationa basis. Benzene thus appears to be the best candidate f