Summary Minutes of the
U.S. Environmental Protection Agency (EPA)

Advisory Council on Clean Air Compliance Analysis (Council)

Health Effects Subcommittee (HES)
Public Teleconference of March 2, 2010

Committee Members: See roster (Attachment A)

Date and Time:

Location:

Purpose:

Participants:

Tuesday, March 2, 2010, 12:30 PM - 2:00 PM Eastern Standard Time
Teleconference only

The purpose of the meeting was to discuss the Subcommittee’s draft report to
provide advice on health-related chapters in the Agency’s draft Benefits
Analysis to Support the Second Section 812 Benefit-Cost Analysis of the Clean
Air Act and Uncertainty Analysis to Support the Second Section 812 Benefit-
Cost Analysis of the Clean Air Act. The Federal Register announcement of the
meeting is in Attachment B and the meeting agenda is in Attachment C. The
subcommittee’s draft report is in Attachment E.

Dr. John Bailar, Chair
Dr. Michelle Bell

Dr. James Hammitt
Mr. J. Fintan Hurley
Dr. Michael Kleinman
Dr. Jonathan Levy

Dr. Rebecca Parkin
Dr. Arden Pope

Dr. Marc Rigas, Designated Federal Officer (DFO)

Additional Attendees (See Attachment D)

Dr. Rigas, the DFO, convened the meeting at 12:30 PM. He noted that as required under the Federal
Advisory Committee Act (FACA), the Committee’s deliberations are held in public with advanced
notice given in the Federal Register, and the meeting minutes will be made publicly available after
the meeting. He noted that the HES received no written or public comments. He also noted that
Committee Members are all subject to federal ethics regulations and conflict-of-interest laws that
pertain to them. He then turned over the meeting to Dr. John Bailar, Chair of the Health Effects

Subcommittee.

At the beginning of the meeting, Dr. Bailar noted the outstanding issues in the Committee’s report
that will require discussion:



e Acknowledgement of receipt of new documents on 3/1/2010 from EPA project team
(modification of uncertainty presentation and new distribution methodology for combining PM
mortality estimates). Included in Attachment F of these minutes.

e General charge: Minor clarification / rework of the text may be needed.

e With respect to Charge Question 2a (particulate matter concentration-response function), how the
committee addresses the copula function and the combination of EE in general needs to be
confirmed.

e Charge Question 2b (particulate matter cessation lag): There are some issues raised that need to
be clarified.

e Charge Question 2c (particulate matter infant mortality): Comments about the focus and
recommendations made in this section need to be addressed for consensus.

e Charge Question 2d (particulate matter mortality effect threshold): minor issue needs to be
clarified / corrected.

e Charge Question 2e (ozone mortality concentration-response function): A minor clarification.
Also, the issue of a method to combine primary and alternate estimates may be discussed.

e Charge Question 2f ( ozone cessation lag): Clarification may be needed regarding the
recommendation on cessation lag (cohort vs. time series studies)

e Charge Question 2i (particulate matter differential toxicity): Clarification is needed on what the
specific HES recommendation. Also, some questions are raised about information that may not
be relevant to the section (see comments in document)

Dr. Bailar began the discussion with a recap of the new material that had been provided by the EPA
project team on March 1 (Attachment F). The committee decided that while the new information was
encouraging, it would continue to focus the critique on the original material received.

The committee then discussed Charge Question 2a and the order of magnitude of the particulate
matter (PM)-related mortality estimates. Committee members raised some questions. EPA staff noted
that air quality models were being re-run due to questions raised by the Air Quality Modeling
Subcommittee so that final numbers were not available. With respect to the heath benefits estimates,
the committee re-emphasized and clarified their original position. The committee reiterated their
recommendation that the copula function approach of combining distributions not be used and
clarified a proposed simple statistical method for combining the distributions.

With respect to Charge Question 2b, the committee clarified their position that discount rate and
cessation lag structure should be independent. Minor corrections to the committee’s written report
were recommended.

For infant mortality (Question 2c¢), the committee, again, re-emphasized that these estimates do not
have a significant impact on the results and outcome of the Section 812 study. Some committee
members made recommendations to simplify and focus this section of their report text.

For charge question 2d, the committee asked the DFO to make the minor corrections and
clarifications recommended in the textual comments.

For the ozone concentration-response function (Charge question 2e), discussion centered on whether
or not to recommend a method for combining multiple distributions from different ozone mortality
studies in a method analogous to the one used for PM. Several committee members expressed



concerns with an approach that would lead to a proliferation of answers from multiple distributions,
rather than a single estimate. Others proposed a simple statistical method for combining primary and
alternate estimates for the ozone mortality concentration-response function. One committee member
agreed to take the lead on drafting some modifications to the committee's recommendation based on
this discussion and to present to the committee for final review.

For Charge Question 2f, the committee discussed minor clarifying changes to the text and asked the
DFO to make the changes before final review by the committee.

For Charge Question 2g and 2i, the committee accepted the recommendations made in the pre-
meeting written comments from committee members for modifications to the report.

Dr. Bailar noted that the report would be changed and re-sent to all committee members for final
review and concurrence, requesting that only major substantive changes be raised at this point. Dr.
Rigas presented the timeline for report completion and acceptance by the Advisory Council on Clean
Air Compliance Analysis.

With all business completed, Dr. Rigas adjourned the meeting at 2:00 PM on March 2, 2010.

Respectfully Submitted: Certified as True:

ISIGNED/ /SIGNED/
Dr. Marc Rigas Dr. John Bailar, Chair
Designated Federal Officer Health Effects Subcommittee

Advisory Council on Clean Air Compliance Analysis



ATTACHMENT A: ROSTER
U.S. Environmental Protection Agency
Advisory Council on Clean Air Compliance Analysis
Health Effects Subcommittee
Augmented for the Review of Health Benefits Analyses in the Second Prospective 812 Study

COUNCIL MEMBERS
Dr. John Bailar, Chair of the Health Effects Subcommittee, Scholar in Residence, The National
Academies, Washington, DC

Dr. Michelle Bell, Associate Professor, School of Forestry and Environmental Studies, Yale
University, New Haven, CT

Dr. James K. Hammitt, Chair of the Council, Professor, Department of Health Policy and
Management, Harvard School of Public Health, Boston, MA

Dr. Jonathan Levy, Associate Professor, Department of Environmental Health, Harvard School of
Public Health, Landmark Center, Boston, MA

Dr. Arden Pope, Professor, Department of Economics, Brigham Young University , Provo, UT

SUBCOMITTEE MEMBERS
Mr. John Fintan Hurley, Research Director, Institute of Occupational Medicine (IOM), Edinburgh,
United Kingdom, UK

Dr. Patrick Kinney, Professor, Department of Environmental Health Sciences, Mailman School of
Public Health , Columbia University, New York, NY

Dr. Michael T. Kleinman, Professor, Department of Medicine, Division of Occupational and
Environmental Medicine, University of California, Irvine, Irvine, CA

Dr. Morton Lippmann, Professor, Nelson Institute of Environmental Medicine, New York
University School of Medicine, Tuxedo, NY

Dr. Bart Ostro, Chief, Air Pollution Epidemiology Unit, Office of Environmental Health Hazard
Assessment, California Environmental Protection Agency, Oakland, CA

Dr. Rebecca Parkin, Professor and Associate Dean, Environmental and Occupational Health, School
of Public Health and Health Services, The George Washington University Medical Center,
Washington, DC

SCIENCE ADVISORY BOARD STAFF
Dr. Marc Rigas, Designated Federal Officer, 1200 Pennsylvania Avenue, NW, Washington, DC,
Phone: 202-343-9978, Fax: 202-233-0643, (rigas.marc@epa.gov)



ATTACHMENT B: FEDERAL REGISTER NOTICE

[Federal Register: February 10, 2010 (Volume 75, Number 27)]
[Notices]

[Page 6658]

From the Federal Register Online via GPO Access [wals.access.gpo.gov]
[DOCID:fri10fel0-57]

[[Page 6658]]

ENVIRONMENTAL PROTECTION AGENCY
[FRL-9113-3]

Science Advisory Board Staff Office; Notification of a Public
Teleconference of the Health Effects Subcommittee of the Advisory
Council on Clean Air Compliance Analysis (Council)

AGENCY: Environmental Protection Agency (EPA).

ACTION: Notice.

SUMMARY: The Environmental Protection Agency (EPA) Science Advisory
Board (SAB) Staff Office announces a public teleconference of the
Health Effects Subcommittee (HES) of the Advisory Council on Clean Air
Compliance Analysis (Council). The HES, supplemented with additional
members from the Council, will discuss its draft peer review report on
EPA"s health benefits analyses and uncertainty analyses in the Second
Section 812 Prospective Benefit-Cost Study of the Clean Air Act.

DATES: The public teleconference will be held on Tuesday, March 2, 2010
from 12:30 p.m. to 2 p.m. (Eastern Time).

ADDRESSES: The public teleconference will be conducted by telephone
only.

FOR FURTHER INFORMATION CONTACT: Any member of the public who wants further
information concerning the teleconference may contact Dr. Marc Rigas, Designhated
Federal Officer (DFO), EPA Science Advisory Board (1400F), U.S. Environmental
Protection Agency, 1200 Pennsylvania Avenue, NW., Washington, DC 20460; via
telephone/voice mail (202) 343-9978; fax (202) 233-0643; or e-mail at
rigas.marc@epa.gov. General information concerning the Council can be found on
the EPA Web site at http://www.epa.gov/council.

SUPPLEMENTARY INFORMATION: Pursuant to the Federal Advisory Committee

Act, 5 U.S.C., App- 2 (FACA), notice is hereby given that the Health

Effects Subcommittee (HES) of the Advisory Council on Clean Air Compliance
Analysis (Council) will hold a public teleconference to discuss its peer review
report to EPA. The Council was established in 1991 pursuant to the Clean Air Act
(CAA) Amendments of 1990 (see 42 U.S.C. 7612) to provide advice, information and
recommendations on technical and economic aspects of analyses and reports EPA
prepares on the impacts of the CAA on the public health, economy, and environment
of the United States. The Council is a Federal Advisory Committee chartered under



FACA. The HES will provide advice through the Council and will comply with the
provisions of FACA and all appropriate SAB Staff Office procedural policies.

Pursuant to Section 812 of the 1990 Clean Air Act Amendments, EPA conducts
periodic studies to assess benefits and costs of the EPA"s regulatory actions
under the Clean Air Act. The Council has provided advice on an EPA retrospective
study published in 1997 and an EPA prospective study completed in 1999. EPA
initiated a second prospective study to evaluate the costs and benefits of EPA
Clean Air programs for years 1990-2020.

The Council HES met on December 15-16, 2009 to review the health-related
chapters and associated appendices of the EPA"s Second Section 812 Prospective
Analysis of the Clean Air Act [Federal Register Notice dated November 27, 2009
(74 FR 62307-62308). Materials from the December meeting are posted on the
Council web site at http://yosemite.epa.gov/sab/sabproduct.nsf/MeetingCal/
OE2E2DB24DAC1AA3852576230066C8E0?0penDocument. The purpose of this upcoming
teleconference is for the HES to discuss its draft report. The draft committee
report will be submitted to the Council for its consideration and approval.
Additional information about this advisory activity may be found on the Council
Web site at http://www.epa.gov/advisorycouncilCAA. A meeting agenda and draft HES
report will be posted at this Council Web site prior to the meeting.

Availability of Meeting Materials: A meeting agenda and materials in support
of the teleconference will be placed on the Council Web site at
http://www.epa.gov/advisorycounciICAA in advance of the teleconference. For
technical questions and information concerning EPA"s draft benefits and
uncertainty documents for the Second Section 812 Prospective Study, please
contact Mr. Jim Democker at (202) 564-1673 or democker.jim@epa.gov.

Procedures for Providing Public Input: Interested members of the public may
submit relevant written or oral information for consideration on the topics
included in this advisory activity. Oral Statements: To be placed on the public
speaker list for the March 2, 2010 teleconference, interested parties should
notify Dr. Marc Rigas, DFO, by e-mail no later than February 25, 2010.
Individuals making oral statements will be limited to three minutes per speaker.

Written Statements: Written statements should be received in the SAB Staff

Office by February 25, 2010 so that the information may be made available to the
HES members for their consideration prior to this meeting. Written statements
should be supplied to the DFO in the following formats: one hard copy with
original signature and one electronic copy via e-mail (acceptable file format:
Adobe Acrobat PDF, MS Word, WordPerfect, MS PowerPoint, or Rich Text files in
IBM-PC/Windows 98/2000/XP format). Submitters are asked to provide versions of
each document submitted with and without signatures, because the SAB Staff Office
does not publish documents with signhatures on its Web sites.

Accessibility: For information on access or services for individuals with
disabilities, please contact Dr. Rigas at the phone number or e-mail address
noted above, preferably at least ten days prior to the teleconference, to give
EPA as much time as possible to process your request.

Dated: February 4, 2010.
Anthony F. Maciorowski,
Deputy Director, EPA Science Advisory Board Staff Office.
[FR Doc. 2010-2980 Filed 2-9-10; 8:45 am]



ATTACHMENT C: AGENDA

U.S. ENVIRONMENTAL PROTECTION AGENCY
ADVISORY COUNCIL ON CLEAN AIR COMPLIANCE ANALYSIS

Health Effects Subcommittee

Augmented for the Review of Health Benefits Analyses in the Second Prospective 812 Study

12:30 - 12:35 PM

12:35-12:40 PM

12:40 - 12:45 PM

12:45-1:50 PM

1:50 - 2:00 PM

2:00 PM

Public Teleconference

March 2, 2010

12:30 PM - 2:00 PM (Eastern Time)

AGENDA

Opening remarks and roll call

Review of agenda and
purpose of meeting

Public comments
Discussion of draft report
Summary and next steps

Adjourn

Dr. Marc Rigas
Designated Federal Officer
SAB Staff

Dr. John Bailar
Chair

TBA
Committee members
Dr. John Bailar

Dr. Marc Rigas



ATTACHMENT D: LIST OF ATTENDEES

List of Attendees
Advisory Council on Clean Air Compliance Analysis
Health Effects Subcommittee Meeting
March 2, 2010

Name Affiliation

Jim Democker EPA

Bryan Hubbell EPA

Jim Neuman Industrial Economics

Henry Roman Industrial Economics

Stuart Parker Inside Washington Publishers
Stephanie Sanzone EPA

Don Sodersten LP Building Products



ATTACHMENT E:
DRAFT REPORT
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2/17/2010: Council Draft Report to Assist Meeting Deliberations -- Do not Cite or Quote
This draft is a work in progress, does not reflect consensus advice or recommendations, has not been
reviewed or approved by the chartered Council, and does not represent EPA policy

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON D.C. 20460

OFFICE OF THE ADMINISTRATOR
SCIENCE ADVISORY BOARD

[Date]

EPA-COUNCIL-10-xxx

The Honorable Lisa P. Jackson
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N.W.
Washington, D.C. 20460

Subject: Review of EPA’s DRAFT Health Benefits of the Second Section 812
Prospective Study of the Clean Air Act.

Dear Administrator Jackson:

In response to a request from EPA’s Office of Air and Radiation (OAR), the Advisory
Council on Clean Air Compliance Analysis (Council) convened the Health Effects
Subcommittee with additional experts from the Council to conduct a review of EPA’s draft
benefits and uncertainty documents supporting the second prospective study of the benefits and
costs of the Clean Air Act. The study was conducted in concordance with Section 812 of the
Clean Air Act Amendments of 1990.

Also in accordance with Section 812, the HES met with the goal to advise the Administrator on
the data chosen for the analysis, the selection of models used to conduct the analysis, and the validity
of resulting estimates of Clean Air Act program benefits and costs. Specifically, the OAR asked the
HES to consider: 1) the data choices and methodologies used to develop mortality estimates as a
function of air pollution concentration for both particulate matter (PM) and ozone; 2) The methods
and data used to develop estimates of the lag time between cessation of exposure and reduction in
health effects for both PM and ozone; 3) the Agency’s assumptions about a threshold concentration
for mortality effects for both PM and ozone; 4) the estimates of infant mortality related to PM
exposure; 5) Baseline incidence and prevalence of relevant disease conditions in the population; 6)
the sensitivity analysis of the analytical results to differences in PM composition; and 7) the approach
for dynamic modeling of U.S. population demographic changes.

The HES compliments EPA on a well crafted and implemented analysis. The Second Prospective
Study has been under development for several years. In the early planning phases, the analytical
blueprint and preliminary data were reviewed by the Council and its subcomponents. EPA has
thoughtfully and thoroughly considered all previous advice in conducting this analysis.
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The HES finds the data sources and analytical methodology to be generally sound and well
conceived, suggesting that the final results are reasonable, if not a bit conservative. While the HES
recognizes that in an effort such as this that uses a number of different data sources and that has
many complicated analytical components, a full and complete description becomes difficult, if not
impossible. Nonetheless, the HES recommends some items that EPA should modify or clarify in
developing its final report. The HES also recommends some minor methodological improvements in
response to some of the charge questions. These recommendations, in no way, should detract from
the HES overall enthusiasm for the quality of this analysis.

Sincerely,

Dr. James Hammitt Dr. John Bailar
Chair Chair
Advisory Council on Clean Air Compliance Analysis Health Effects Subcommittee
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NOTICE

This report has been written as part of the activities of the EPA Advisory Council on Clean Air
Compliance Analysis (Council), a public advisory group providing extramural scientific
information and advice to the Administrator and other officials of the Environmental Protection
Agency. The Council is structured to provide balanced, expert assessment of scientific matters
related to problems facing the Agency. This report has not been reviewed for approval by the
Agency and, hence, the contents of this report do not necessarily represent the views and policies
of the Environmental Protection Agency or of other agencies in the Executive Branch of the
Federal government, nor does mention of trade names of commercial products constitute a
recommendation for use. Reports of the Council are posted on the EPA website at
http://www.epa.gov/sab.
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U.S. Environmental Protection Agency
Advisory Council on Clean Air Compliance Analysis
Health Effects Subcommittee, Augmented with Members of the Council

COUNCIL MEMBERS
Dr. John Bailar, Chair of the Health Effects Subcommittee, Scholar in Residence, The National
Academies, Washington, DC

Dr. Michelle Bell, Associate Professor, School of Forestry and Environmental Studies, Yale
University, New Haven, CT

Dr. James K. Hammitt, Professor, Department of Health Policy and Management, Harvard
School of Public Health, Boston, MA

Dr. Jonathan Levy, Associate Professor, Department of Environmental Health, Harvard School
of Public Health, Landmark Center, Boston, MA

Dr. Arden Pope, Professor, Department of Economics, Brigham Young University , Provo, UT

SUBCOMITTEE MEMBERS
Mr. John Fintan Hurley, Research Director, Institute of Occupational Medicine (I0M),
Edinburgh, United Kingdom, UK

Dr. Patrick Kinney, Professor, Department of Environmental Health Sciences, Mailman School
of Public Health , Columbia University, New York, NY

Dr. Michael T. Kleinman, Professor, Department of Medicine, Division of Occupational and
Environmental Medicine, University of California, Irvine, Irvine, CA

Dr. Morton Lippmann, Professor, Nelson Institute of Environmental Medicine, New York
University School of Medicine, Tuxedo, NY

Dr. Bart Ostro, Chief, Air Pollution Epidemiology Unit, Office of Environmental Health
Hazard Assessment, California Environmental Protection Agency, Oakland, CA

Dr. Rebecca Parkin, Professor and Associate Dean, Environmental and Occupational Health,
School of Public Health and Health Services, The George Washington University Medical
Center, Washington, DC

SCIENCE ADVISORY BOARD STAFF
Dr. Marc Rigas, Designated Federal Officer, 1200 Pennsylvania Avenue, NW, Washington,
DC, Phone: 202-343-9978, Fax: 202-233-0643, (rigas.marc@epa.gov)
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U.S. Environmental Protection Agency
Advisory Council on Clean Air Compliance Analysis

CHAIR
Dr. James K. Hammitt, Professor, Center for Risk Analysis, Harvard University, Boston, MA

COUNCIL MEMBERS
Dr. John Bailar, Scholar in Residence, The National Academies, Washington, DC

Dr. Michelle Bell, Associate Professor, School of Forestry and Environmental Studies, Yale
University, New Haven, CT

Dr. Sylvia Brandt, Assistant Professor, Department of Resource Economics, University of
Massachusetts, Amherst, MA

Dr. Linda Bui, Associate Professor, Department of Economics, Brandeis University, Waltham,
MA

Dr. Dallas Burtraw, Senior Fellow, Resources for the Future, Washington, DC

Dr. Ivan J. Fernandez, Professor, Department of Plant, Soil and Environmental Sciences,
University of Maine, Orono, ME

Dr. Shelby Gerking, Professor, Department of Economics, University of Central Florida,
Orlando, FL

Dr. Wayne Gray, Professor, Department of Economics, Clark University, Worcester, MA
Dr. D. Alan Hansen, Independent Consultant, Fremont, CA

Dr. Nathaniel Keohane, Director of Economic Policy and Analysis, Climate and Air,
Environmental Defense Fund, New York, NY

Dr. Jonathan Levy, Associate Professor, Department of Environmental Health, Harvard School
of Public Health, Boston, MA

Mr. Richard L. Poirot, Environmental Analyst, Air Pollution Control Division, Department of
Environmental Conservation, Vermont Agency of Natural Resources, Waterbury, VT

Dr. Arden Pope, Professor, Department of Economics, Brigham Young University , Provo, UT
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Dr. Armistead (Ted) Russell, Professor, Department of Civil and Environmental Engineering,
Georgia Institute of Technology, Atlanta, GA

Mr. Michael Walsh, Independent Consultant, Arlington, VA
SCIENCE ADVISORY BOARD STAFF

Ms. Stephanie Sanzone, Designated Federal Officer, 1200 Pennsylvania Avenue, NW,
Washington, DC, Phone: 202-343-9697, Fax: 202-233-0643, (sanzone.stephanie@epa.gov)
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EXECUTIVE SUMMARY

The amendment of the Clean Air Act in 1990 included specific language in Section 812 directing
the EPA to perform benefit-cost studies of the programs affiliated with the Clean Air Act.

In response to the Section 812 requirements, on October 15, 1997, EPA issued a retrospective
study (1970 — 1990) of benefits and costs of the Clean Air Act. EPA issued a first prospective
study (1990 — 2010) on November 15, 1999 and is now completing a second prospective study
(1990 - 2020).

The Health Effects Subcommittee (HES) of the Advisory Council on Clean Air Compliance Analysis
(Council) held a public meeting on December 15-16, 2009 to review and provide guidance to the
EPA on the draft human health effect estimates in chapters from the second section 812 prospective
analysis benefits report (1990 — 2020) as well as the human health components of the draft
standalone uncertainy analysis report. In addition to the Chair of the HES, who represents the HES
on the Council, Dr. James Hammitt, Chair of the council and several additional members of the
Council participated in the discussions.

Overall, the HES finds the EPA analyses, data choices, and methodologies to be sound. For estimates
of the health benefits of reducing fine particulate matter (PM;s), the HES finds that EPA’s selection
of the American Cancer Society (ACS) and Six Cities cohort studies as the underlying basis for PM
mortality benefit estimates to be a good choice. These are widely cited, well studied and reviewed
data sets. EPA further bolsters its PM mortality benefit estimates by gathering information on the PM
mortality concentration response function in an expert elicitation of twelve clinicians,
epidemiologists, and air pollution scientists. EPA found that their choice of the Pope et al. (2002)
study (based on the ACS cohort) for the primary estimates of differences in incidence of PM-related
premature mortality and chose the Laden et al. (2006) study (based on the Six Cities cohort) as an
alternative estimate. EPA found that these choices fell at approximately the 25™ and 75™ percentile of
the mortality effect estimates garnered from the expert elicitation. EPA proposed a statistical
approach using copula functions to combine the 12 expert elicitation estimates into a single mortality
effects distribution. The HES, however, recommends a simpler approach. EPA should define a
distribution, perhaps a truncated normal distribution, with the Pope and Laden studies at the 25" and
75" percentiles respectively. The mean of the new distribution should then essentially be the mean
of the central estimates of both Pope and Laden. This will be generally consistent with the
distribution identified in the expert elicitation.

The HES agrees with EPA’s contention that a majority of health effect benefit from cessation of
exposure to PM occurs within the first few years following cessation. The HES therefore supports
EPA’s choice of 20-year distributed lag structure, skewed towards benefit gains in the first few years.
However, EPA should further examine the decay function and determine if a more rapid decay model
is necessary. Further, the HES fully supports EPA’s use of a no-threshold model to estimate the
mortality reductions associated with reduced PM exposure.

EPA’s estimates an association between PM exposure and respiratory inflammation and
infection leading to premature mortality in children under 5 years of age, relying on a cohort
study (Woodruff et al., 1997). The HES generally supports this approach with some caveats. The
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age range of interest for respiratory-related mortality should be 1 month of age (since infections
earlier than this are not from air pollution) to about 12 months of age. There is limited data
available to make strong estimates of these effects. EPA should better describe the data
challenges and uncertainties in these estimates.

For estimates of the reductions in mortality resulting from reducing ozone concentrations, the HES
finds the

With respect to ozone, the HES supports the EPA decision to not apply a cessation lag for ozone and
also supports the assumption of no threshold for ozone-related mortality effects, as data is not
conclusive to support such a threshold.

In their analysis, EPA incorporates data on the baseline incidence and prevalence of the various
health endpoints that are the basis of the benefits. The HES generally supports the choices made
by the EPA. The most important data, in terms of driving the benefit estimates, are the baseline
mortality data, which are of relatively high quality. There is some concern about the noise and
inconsistency in data used to estimate baseline school loss and work loss days. There may be too
much noise to reasonably make reliable quantitative estimates of air pollution work loss days.

The Council had previously recommended that EPA perform an analysis of the sensitivity of their
benefit results to differing PM composition (both in terms of size and chemical composition). EPA
determined that there is insufficient data to perform such an analysis. While this may be true for
chemical composition, some recent data may allow an analysis of the effects of different particle size
distributions.

EPA developed a dynamic population simulation model to explore how changes in population
age structure change pollution-related premature mortality risks. EPA asked HES to comment on
the methodology and results and consider providing advice regarding the potential utility of
further development and future application of this approach. Overall, the HES commends EPA
for developing this to demonstrate how dynamic population modeling can be used in estimating
the mortality impacts of long-term exposure to PM2.5. Clearly, if practical, the approach would
be a preferred one. However, the HES recognizes that these methods are complicated and
computationally intensive, necessitating some tradeofs between resolution of the results and run-
time for the models. The HES recommends that the EPA describe in more detail, the methods
used and the reasons why EPA chose these particular methods over others.

Overall, the HES finds the analysis thorough and the results of the analysis reasonable...
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BACKGROUND

The reauthorization and amendment of the Clean Air Act in 1990 included specific language in
Section 812 directing the EPA to perform benefit-cost studies of the programs affiliated with the
Clean Air Act as a whole, relative to a consistent baseline. Congress expressed their intent that
the comprehensiveness of the 812 studies should encourage and enable EPA to develop and
continually refine its capabilities in clean air program assessment. Congress’ stated objective was
to ensure that EPA could provide better information on clean air program benefits and costs in
support of future rounds of Clean Air Act reauthorization, whenever that may occur.

Included in the Section 812 amdendments was specific language requiring EPA to convene a panel of
outside experts in a range of relevant disciplines to advise the Administrator on the data chosen for
the analysis, the selection of models used to conduct the analysis, and the validity of resulting
estimates of Clean Air Act program benefits and costs. The Advisory Council on Clean Air Act
Complaince Analysis (Council) was established in 1991 to fulfill this goal of providing multi-
disciplinary outside expert review. Separate subcommittees have since been established to advise the
parent Council on particular technical aspects of the Section 812 studies. The Air Quality Modeling
Subcommittee (AQMS) was formed to advise the Council on issues of emissions estimation and air
quality modeling. A health effects submcommittee (HES) and an Ecological Effects Subcommittee
(EES) exist today to advise the Council on issues associated with human health effects and ecological
effects components, respectively.

In response to the Section 812 legislation, on October 15, 1997, EPA issued a retrospective study
(1970 — 1990) of benefits and costs of the Clean Air Act. EPA issued a first prospective study
(1990 - 2010) on November 15, 1999 and is now completing a second prospective study (1990 —
2020).

The purpose of this Advisory is to review and provide guidance on the EPA draft human health effect
estimates in chapters from the second section 812 prospective analysis benefits report (1990 — 2020)
as well as the human health components of the draft standalone uncertainy analysis report.

The Health Effects Subcommittee (HES) held a public meeting on December 15-16, 2009 to receive
briefings and discuss the charge questions provided by the Agency. In addition to the Chair of the
HES, who represents the HES on the Council, several additional member of the Council participated
in the meeting, including Dr. James Hammitt, Chair of the council, Dr. Michelle Bell, Dr. Jonathan
Levy, and Dr. Arden Pope.

GENERAL CHARGE AND SUMMARY

EPA requests that the Council HES review the human health-related chapters and appendices of
the draft Section 812 Second Prospective Study benefits and uncertainty reports. Consistent with
the statutory language defining the role of the Council in reviewing the 812 studies—and
consistent with the role of the HES as advisor to the Council on human health effect
estimation—EPA respectfully submits the following general charge questions to the HES:
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a. Does the Council HES support the data choices made by the 812 Project Team for the
development of the human health-related chapters and appendices of the draft benefits and
uncertainty reports? If not, are there alternative data sets the Council HES recommends should
be applied instead?

b. Does the Council HES support the methodological choices made for analyzing those data and
developing the human health effect estimates for the relevant scenarios, and for characterizing
their uncertainty? If not, are there alternative methodologies the Council HES recommends
should be applied instead?

c¢. What advice does the HES have for the Council regarding the validity and utility of the human
health effect analyses incorporated in the draft benefits report and the uncertainty analyses
incorporated in the draft uncertainty report? If the validity and/or utility of the reports and their
underlying analyses could be improved, what specific improvements does the Council HES
recommend that the 812 Project Team consider, either for the present analysis or as part of a
longer term research and development program?

HES response: The Council HES found the draft report to be generally sound, and members
commend EPA on the quality of the present version. The very quality of this draft has made
detailed criticism more feasible. EPA had to make an enormous number of choices of data
collected from a variety of sources, and much of the data was further processed by using a
variety of models. The scope and complexity of the data cannot be fully documented in a report
of manageable size. Insofar as we have been able to probe the data, the Council HES generally
supports the data approaches and judgments that have been made.

In particular, the HES supports the presentation of the PM mortality effect estimates and the data
choices using the Pope et al., 2002 and Laden et al., 2006 studies. The HES notes that using the
Pope studies for the primary estimate may result in fairly conservative results. The HES
supports EPA’s position, that it’s aim is to give best esimates, not conservative ones. The HES
proposes an alternative simple combination of the Pope and Laden studies. This alternative is
discussed in the HES response to charge question 2a on the PM mortality concentration response
function. With respect to PM, the HES also generally supports the Agency’s proposed 20-year
distributed cessation lag model, though it should be made clear that most of the benefits of
cessation appear to occur in the first few years after cessation of exposure. The HES also
commends the efforts to quantify infant mortality related to PM, even though, as the EPA
acknowledges, these do not add a large amount to the overall benefits in the 812 Analysis, and
the estimates are based on only a small number of studies. The HES also supports the Agency’s
choice of a non-threshold model for PM-related effects.

The generation of a concentration response function to estimate mortality effects of ozone is
more difficult. The HES supports EPA’s data choices for the Primary Estimates. Because time
series studies were used for the Primary Estimate, a cessation lag for effects is not relevant, and
the HES supports the Agency’s use of a no-lag assumption for the primary mortality effect
estimates for ozone. Finally, the HES supports EPA’s use of a no-threshold model for ozone



O©Coo~No ol wN -

2/17/2010: Council Draft Report to Assist Meeting Deliberations -- Do not Cite or Quote
This draft is a work in progress, does not reflect consensus advice or recommendations, has not been
reviewed or approved by the chartered Council, and does not represent EPA policy

mortality effects, based on the time-series results. The HES supports the inclusion, as an
Alternative Estimate of benefits, a CRF from long-term exposure based on Jerrett et al. (2009).

There should be a short but thoughtful discussion of the purposes of this report and how it may
be used beyond the initial determination of the overall impact of the Clean Air Act and its
amendments. There should also be some discussion of the likely background of expected readers
(Congressional staffers? State health officials? Other?), and the report should be written to be
comprehensible to them. This includes spelling out the meaning of, and assumptions underlying
concepts such as Value of Statistical Life (VSL), which appear easy to understand but which
have quite precise and non-intuitive technical meanings. Overall the report needs technical
editing, and two sections (Chapter 6, PM mortality cessation lag and Chapter 7, Dynamic
population modeling) were difficult to follow, even for this committee of experts; these sections
may need a complete re-write to achieve better clarity for non-experts.

The HES makes some general observations and recommendations for improvement of the
presentation in the draft documents. Health effects are pretty consistently modeled in ways that
imply multiplicative effects. The report should discuss this and say why other models (e.qg.,
additive) were not used. The report should also explicitly say why it is limited to PM and ozone,
when EPA regulates a much larger number of pollutants.

There is no discussion of the differences between values at central monitors and what people
actually inhale. The HES recognizes that broad data on inhaled levels of pollutants do not now
exist, but some comment is in order. (Elementary considerations of epidemiology suggest that
better measures of what is inhaled would probably lead to bigger estimates of effects.)

It would be helpful to have an integrated assessment of overall uncertainty. Are the estimates
here within 10% of the true value? 50%? 200%? Does it matter? What is missing is, at bottom,
a sense of what level of accuracy is needed in this report and how close the report may come to
that.

The report reveals a large number of research needs. It would help readers to add some
discussion of the most important gaps, especially if EPA is to repeat this exercise at some future
time.

The HES did not find specific references to the appendices in the main uncertainty document.
Although a general pointer to the appendices is on p. 5 (e.g., the appendix document “features a
comprehensive qualitative evaluation of key uncertainties”), this characterization does not orient
the reader to the technical boundaries and related rationales for the content in the appendices.
Like the EPA draft, the appendices are not comprehensive and the scope for
“comprehensiveness” is not stated. There is no supporting text in the appendix document. It is
not clear how the authors determined “key uncertainties”. For example, were the authors
documenting the uncertainties related to adults only, mortality only, the top three health effects
that contribute to the cost estimate, or something else? Rather than brief footnoted statements, it
would be helpful to have introductory text describing the scope of the uncertainties listed, the
significance classification definitions (e.g., “potentially major” and “probably minor”), and
rationales for these choices.
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On a related note, there are inconsisties in presenting assumptions between the Benefits and
Uncertainty drafts. A comparison of the assumptions (using a simple search on the “assum” in
both documents) reveals a mismatch that may not be a problem but is a matter for clarification.
Two sets of authors may have used different approaches or boundaries for identifying and/or
recording assumptions. Perhaps the Benefits document authors sought to document all
assumptions they made in their estimation processes; e.g., in extending study-specific or regional
results to the national scale. If so, the rationale for some assumptions is not always clear (e.g.,
use of mother’s median wage rather than an average of mother and father median wages, which
may Yield a higher cost estimate). In contrast, the Uncertainty authors indicate that they intended
to record only the most important assumptions made during their estimation processes. The
definition of “most important” seems to appear in a footnote to the tables; however, this
description is insufficiently informative.

Finally, the HES suggests that a section be added to the report that compiles in a brief form the
primary and secondary data sources and the model sources used. This section should include
links to detailed descriptions of the data and models used.

SPECIFIC CHARGE
Charge question 2a: PM Mortality Concentration-Response Function (CRF).

Agency-supplied background: The current draft benefits report reflects adoption of the Pope et
al. 2002 study as the basis for the Primary Estimates of the difference in incidences of PM-
related premature mortality. Also within the main benefits report, an Alternative Estimate is
presented prominently which is based on the Laden et al. 2006 study. Furthermore, the Project
Team is currently assessing the potential significance of the recent Krewski et al. (2009)
publication since it appears to strengthen the evidence for PM-related Ischemic heart disease and
lung cancer mortality and could provide the basis for a revised Primary Estimate or an additional
Alternative Estimate. Uncertainty in the Primary Estimate is further described in the draft
uncertainty report through graphical presentation of results obtained by applying each of the 12
expert elicitation study functions to the differences in PM exposure estimated for the with-
CAAA90 and without-CAAA90 core scenarios. In addition, the Project Team has recently been
considering an approach developed by Industrial Economics which uses a Copula function to
generate results representing the 12 expert functions. This approach is summarized in a draft
briefing which the Project Team proposes to present to the HES on December 15 for its
consideration.

Charge question: Does the Council HES support these study selections and the organization and
presentation of PM mortality estimates in the draft benefits and uncertainty reports? In addition,
a particular question for which the Project Team seeks HES advice is whether the application of
mortality risk coefficients drawn from the Krewski et al. (2009) study should be considered for
use in generating the Primary Estimate, or at least as the foundation for an Alternative Estimate.
If the answer to either or both of these two questions is negative, are there alternative study
choices and/or methods for generating, organizing, and presenting results which the Council
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HES recommends EPA consider?

HES response: The HES emphasizes the continued importance of the ACS and Six Cities cohort
studies for underpinning our understanding of the mortality effects of PM2.5 in the U.S.

Findings from both cohorts have been robust to extensive analyses and independent re-analyses.
The HES believes that the Pope et al. (2002) and Laden et al. (2006) analyses of the ACS and
Six Cities cohorts, respectively, currently represent the most useful findings from these studies.
The Krewski et al. (2009) findings, while informative, have not yet undergone the same degree
of peer review as have the aforementioned studies. Thus, the HES recommends that EPA not use
the Krewski et al. (2009) findings for generating the Primary Estimate at this time.

The HES also reviewed the findings from EPA’s Expert Elicitation (EE) study. The central
effect estimates from each of the 12 experts cover a range that encompasses the Pope et al.
(2002) effect estimate at the low end, and the Laden et al. (2006) effect estimate at the high end.
This is illustrated in the figure below (from an EPA Technical Memorandum dated November
15, 2009 and presented to the HES) reproduced below, which shows the monetized PM-related
mortality benefits associated with meeting a hypothetical 50 ppb NO, standard in 2020 for the
studies of Popet al. and Laden et al. as well as the twelve experts consulted in the EE study.
Further, a quantitative analysis by EPA consultants demonstrates that the Pope et al. (2002)
effect estimate falls at about the 25" percentile of the EE distribution; the Laden et al. (2006)
effect estimate falls at about the 75™ percentile of the EE distribution. HES reviewed the
proposed Copula function approach to combine the 12 response functions from the EE. While
supporting EPA’s investigation of alternative methods for combining evidence using advanced
guantitative methods, the HES feels that adoption of the Copula function approach as a
prominent feature of the current prospective analysis might hinder interpretability and
transparency of the findings for a general audience, given the very technical nature of the
method.

HES considered the EE results from 2006 remain relevant, i.e. that new evidence since 2006
informs, but does not fundamentally contradict, the data gathered then.

Based on these findings, there is a general view among HES members that the Pope et al. (2002)
results are likely to underestimate the national mortality effect of PM2.5. Given EPA’s stated
objective of generating unbiased benefits estimates in the 812 prospective analysis, HES
recommends that EPA adopt a new approach for developing its primary mortality benefits
estimates for the 812 analysis, as described in the following paragraph:

Define a distribution of possible coefficients (perhaps a truncated normal distribution
with zero probability below a value of zero, or gamma distribution), with 25" percentile
equal to a 0.6 percent change in mortality per 1 pg/m® change in annual average PM2.5
(the Pope et al., 2002 central estimate), with 75" percentile equal to 1.5 percent change in
mortality per 1 pg/m°® change in annual average PM2.5 (the Laden et al., 2006 central
estimate), and with mean equal to approximately the mean of these two values. Such a
distribution would be adopted for the primary estimates.

11
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PM-related monetized benefits of attaining an NO, standard of 50ppb nationwide in
2020
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Source: Technical Memorandum, Neal Fann, EPA/OAR/OAQPS to Jim DeMocker, EPA/OAR/OPAR Re: Estimating PM2.5
and Ozone-related Premature Mortality Based on Risk Estimates from the Jerrett et al. (2009) and Krewski et al. (2009) Studies,
November 15, 2009, Figure 3, page 4. Blue bars represents a 3% discount rate; red bars represent a 7% discount rate

Charge question 2b: Cessation lag

Agency-supplied background: The Primary Estimates for PM mortality reflect an assumed lag
between cessation of exposure and realization of the change in health effect incidence. Based in
part on prior Council HES advice, the primary estimates in the draft benefits report reflect a 20-
year distributed lag. Specifically, 30 percent of the total reduced incidences is assumed to occur
in the first year following the exposure change. Another 50 percent of the total incidence changes
is be spread evenly over years two through five. The remaining 20 percent of the incidence
change is spread evenly over years six through twenty. The effect of the cessation lag is realized
through discounting (at a 5 percent rate) of the monetized value of future-year incidence changes
(i.e., there is no need, and no intent, to represent the discounted values as reflecting direct
discounting of incidences per se). In addition, the draft uncertainty report evaluates the effect of
alternative lag structures. These alternatives include the 5-year distributed lag applied in the First
Prospective Study and a set of smoothed lag functions derived from consideration of the results
of available cohort and intervention studies.

Charge question: Does the Council HES support the use of the 20-year distributed lag structure
described above for generation of the Primary Estimates of the monetary value of PM mortality
incidence reduction and the specific alternative lag functions presented in the draft uncertainty

12



O©CoOo~No ol wWwN -

2/17/2010: Council Draft Report to Assist Meeting Deliberations -- Do not Cite or Quote
This draft is a work in progress, does not reflect consensus advice or recommendations, has not been
reviewed or approved by the chartered Council, and does not represent EPA policy

report? If not, are there alternative study choices and/or methods for organizing and presenting
results that the Council HES recommends EPA consider?

HES response: EPA has done an admirable job responding to the suggestions of earlier reviews
by the Council and NAS. However, EPA should cite and include information from the recent
analyses of the Nurses’ Health Study (Pruett et al., 2009) and the Harvard Six Cities Study
(Schwartz et al., 2008; Laden et al., 2006). These studies suggest that most of the health effects
of exposure (and benefits from reduction) occur within a few years. However, the EPA analysis
of alternative assumptions about the lag using a given cohort study (i.e., exhibit 6-5 and 6-8)
indicates that the 20-year distributed lag default assumption generates a result that is close to the
mean of a range of reasonable assumptions. Therefore, in the face of uncertainty, this lag
structure strikes this committee as a reasonable assumption. A question remains as to whether a
similar result would hold under various alternative model assumptions. If not, than a lag
structure that suggests more immediate effects, such as a 5-year distributed lag, may be
warranted, especially if a relatively high discount rate like 7% is used.

There is an additional question about the ingenious analysis that EPA conducted to determine the
value of the decay function k. We note that the value of k is sensitive to the original cohort study
risk estimate. This may suggest that the methodology needs additional development or that
different pairs of studies can be used to generate the estimate of k. HES suggests that if the decay
function approach is used, EPA should ensure that its choice of parameter k is consistent with its
choice of risk coefficient, in terms of the cohort studies used to generate both.

Charge question 2c: PM Infant Mortality

Agency-supplied background: EPA’s current approach to estimating the association between PM
exposure and respiratory inflammation and infection leading to premature mortality in children
under 5 years of age relies on the cohort study conducted by Woodruff et al. (1997). This is
based in part on prior (SAB-HES) advice, which noted several strengths of the study, including
the use of a larger cohort drawn from a large number of metropolitan areas and efforts to control
for a variety of individual risk factors in infants (e.g., maternal educational level, maternal
ethnicity, parental marital status, and maternal smoking status). A more recent study by
Woodruff et al. (2006) continues to find associations between PMzsand infant mortality, and
also found the most significant relationships with respiratory-related causes of death.

Charge guestion: Does the Council HES recommend continued reliance on the Woodruff et al.
(1997) study to characterize the association between PM exposure and respiratory inflammation
and infection leading to premature mortality in children under 5 years of age, or recommend that
the relationship be characterized by the more recent Woodruff et al. (2006) study, or recommend
some other approach that relies on a third study or some combined consideration of multiple
studies? Are there specific reasons to favor the results of one of these studies or of another
study?

HES response: The committee applauds EPA for including infant mortality in its analysis.
Although its inclusion has only a small impact on overall benefits, compared with PM effects on

13
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adult mortality, incorporating infant mortality not only is consistent with the Agency’s goal of
comprehensiveness but also demonstrates the impacts of PM across the entire human lifespan,
not just in old or middle-aged persons.

An increasing body of literature relates infant mortality and PM exposure. For example, the Ritz
et al., 2006 study of Southern California data further informs the PM-infant mortality
relationships found in the Woodruff et al studies (1997 and 2006). While there are some
important differences between the available studies within and outside of the United States, the
results consistently show positive associations between PM (both PM3 and PM;5) and infant
mortality. When PM results are scaled to estimate PM, s impacts, the results yield similar risk
estimates. The number of studies now available may be sufficient to consider pooling results,
rather than relying on a single study, thereby deriving a more robust risk estimate. The strengths
and weaknesses of each study should be assessed to determine whether pooling or using a single
study is the appropriate approach for this analysis.

Important issues to consider include, for example, the size of the PM studied, the geographic
scale and its relevance to this analysis, the classification of infant deaths, the time periods (e.g.,
developmental stage) at the time of death, the ability to control potential confounders, and the
quality and relevance of the sources of data. Most studies have examined PM;, rather than PM; s
because of the limitations of available monitoring data. While relying on the latter only would
be simpler and more relevant here, there is no national study that focuses on PM; s exposures.
Most studies have relied on estimating PM exposures based on monitoring stations within a
specified distance of the residence at the time of birth. Available studies have examined
different timeframes for exposures (same day as death and various lags prior to death) and for
deaths (e.g., neonatal (up to 27 days of life) and post neonatal (after 27 days to 1 year) periods).
Some have compared normal vs. low birth weight mortality rates, recognizing that regardless of
ambient exposures low birth weight has significant impacts on infant mortality. It is not clear
whether or how much the effect of low birth weight may be related to maternal exposure to air
pollutants; thus some judgment will be required in deciding whether and how to adjust PM
effects for low birth weight. Other important contributors to infant mortality such as prenatal
care, maternal smoking, maternal education, maternal ethnicity, parental marital status, etc) have
been controlled in many but not all studies. Furthermore, the assumptions and/or extrapolations
made to account for limitations in the exposure, mortality and confounder databases must be
evaluated for their potential impacts on the risk estimates. That said, it is striking that so many
studies both within and outside of the U.S. have resulted in similar risk estimates for PM impacts
on infant mortality.

14
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Charge question 2d: PM Mortality Effect Threshold

Agency-supplied background: Consistent with prior Council and NAS advice, the Project Team
did not attempt to alter the Pope 2002 CRF to reflect an assumed concentration threshold below
which PM concentration changes would yield no change in estimated incidences. In addition to
the lack of compelling evidence for any particular effects threshold, the Project Team is not
aware of any valid procedure for the altering the CRF above an assumed threshold. In other
words, the Project Team presumed that imposition of an (arbitrary) threshold would require
respecification of the CRF to ensure a “with threshold” CRF slope that would accurately account
for the total change in incidence expected based on the epidemiological study from which the
CRF was derived. Prior efforts to apply a threshold simply truncated the incidence change
estimated from a no-threshold CRF, though prior SAB advice indicates this is improper and the
Project Team chose not to apply such an adjustment in the current analysis.

Charge question: Does the Council HES support the use of a no-threshold model for generation
of the Primary Estimates of PM mortality incidence reduction? If not, are there methods for
estimating and applying an effects threshold that the Council HES recommends EPA consider,
either for the Primary Estimates or for presentation in the draft uncertainty report?

HES response: The Council HES fully supports EPA’s decision to use a non-threshold model to
estimate mortality reductions. This decision is supported by both the data, which are quite
consistent in showing effects down to the lowest measurable levels, and theory, which requires
that a population threshold be the average of the individual thresholds of all persons in the
population at risk, some of whom may have very low or absent personal thresholds because of
inherent variability or because any personal protective element may have been “used up” by
prior exposures to other toxic agents. Analyses of cohorts using data from more recent years
during which time PM concentrations have fallen, continue to report strong associations with
mortality. Therefore, there is no evidence to support a truncation of the CRF.

Charge question 2e: Ozone Mortality CRF

Agency-supplied background: Based in part on prior Council and NAS advice, EPA has included
changes in ozone-related premature mortality as part of the Primary Estimate of benefits in the
draft benefits report. Recognizing the ongoing uncertainty regarding the appropriate study or
studies from which a quantitative CRF should be derived, the Project Team adopted a
placeholder function for the Primary Estimate of changes in ozone mortality which encourages
focus on several key factors: study selection, pooling across studies, and pooling methodology.
Given the particular uncertainties regarding the reasonableness of pooling across the multi-city
NMMAPS 11 studies and the meta-analyses, the Project Team specified a CRF for the Primary
Estimate which reflects inverse variance-weighted pooling of the Bell et al. 2004 and Schwartz
2005 mortality effect estimates, both of which reflect an all-cause mortality endpoint. In
addition, the draft uncertainty report presents alternative results obtained by applying CRFs
derived from each of the three individual multi-city time-series studies and three meta-analyses.

15



Ooo~No ol wN -

2/17/2010: Council Draft Report to Assist Meeting Deliberations -- Do not Cite or Quote
This draft is a work in progress, does not reflect consensus advice or recommendations, has not been
reviewed or approved by the chartered Council, and does not represent EPA policy

Furthermore, EPA has developed an alternative CRF based on the Jerrett et al. (2009) long-term
ozone mortality study. This approach is described in the technical memorandum included in the
package of review documents.

Charge question: Does the Council HES support the use of the ozone mortality CRF derived by
pooling the Bell et al., 2004 and Schwartz 2005 studies for the Primary Estimate and the
presentation of the six alternative estimates in the draft uncertainty report? A particular question
for which the Project Team seeks HES advice is whether application of the respiratory mortality
risk estimate drawn from Jerrett et al., 2009 might be suitable for use in generating the Primary
Estimate, or at least for generation of an Alternative Estimate. If the answer to either, or both, of
these two questions is negative, are there alternative study selection and/or pooling approaches
the Council HES recommends EPA consider for the Primary Estimate in the draft main benefits
report and/or for the Alternative Estimates presented in the draft uncertainty report?

HES response: The Council HES supports the inclusion of ozone mortality in the Section 812
Prospective Analysis, given the growth of evidence in the time-series literature and the
consistency of these findings with morbidity studies. In terms of the most appropriate ozone
CRF, the HES finds that it is premature to use the cohort mortality evidence from Jerrett et al.,
2009 as the basis for the Primary Estimate, in light of the lack of corroboration from other cohort
studies. However, the HES supports its inclusion as an Alternative Estimate or other sensitivity
analysis, as it would be valuable to convey its implications if the cohort mortality findings were
corroborated elsewhere.

For the time-series ozone mortality evidence, the HES supports the consideration of both the
multi-city studies and the literature meta-analyses within the prospective analysis. The multi-city
studies have the advantage of a consistent methodology across cities and the possible reduction
of publication bias, but meta-analytic approaches are the foundation of the CRFs elsewhere in
the prospective analysis. In addition, some investigators have noted that NMMAPS produces
significantly lower CRFs than other epidemiological investigations, which may be in part
attributable to the hypotheses tested and the methodological choices made by various
investigators, and these methodological uncertainties should be captured within the Prospective
Analysis.

On page 2-9 the report indicates that the mean of the estimates derived from the three meta-
analyses and the mean of the estimates derived from the three NMMAPS-based studies will be
presented. However, the Primary Estimate is instead derived from a pooling of a 95-city
NMMAPS-based study (Bell et al. 2004) and a 14-city case-crossover study not directly tied to
NMMAPS (Schwartz 2005), without weight on the other NMMAPS-based study (Huang et al.,
2005) or the three meta-analyses. It would be preferable to see a primary estimate reflecting an
intermediate value among the multi-city studies and the meta-analyses, with explicit
consideration of the full body of evidence.

The uncertainty analyses presented in Exhibit 4-4 raised additional questions regarding the
precise CRFs chosen and their rationale. For example, the Schwartz (2005) paper reported a
0.23% increase in mortality per 10 ppb increase in 1-hour maximum ozone concentrations. Using
these identical metrics, Bell et al. (2004) reported a value of 0.34%, yet the mortality incidence
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estimate in Exhibit 4-4 was lower. This could be explained if the Section 812 Prospective
Analysis used the one-week average ozone findings from Bell et al. (2004), but this goes against
the stated averaging time preferences in the report. Similarly, the three meta-analyses report
corresponding values of 0.34%, 0.39% and 0.41%, but the incidence estimates are substantially
greater for these meta-analyses than for the multi-city studies. More transparency regarding the
CRFs derived from each study (and the assumptions regarding averaging times) would help to
clarify why the benefits estimates appear to vary more substantially than the original studies, and
in general, efforts to choose CRFs consistent with this full body of literature would be supported.

The HES notes that “attributable deaths’ as estimated using cohort mortality evidence (from
long-term exposure) for PM and time-series mortality evidence (from short-term exposure) for
ozone have potentially very different implications in loss of life expectancy, with mortality from
long-term exposure likely to be much more significant. The HES raises questions about the
implications for the economic valuation of mortality. In line with other guidance, EPA has
adopted a VSL approach (as opposed to a life-year approach) within the Section 812 Prospective
Analysis. The VSL approach treats all deaths as equivalent, irrespective of whether the
associated loss of life expectancy is large or small. While accepting that this is standard practice,
some HES members see it as counter-intuitive. The HES asks that EPA spell out, clearly, the
assumptions underlying its valuation methods, and in particular why the extent of life expectancy
is considered irrelevant, so that readers can better understand the Benefits method and results.
The HES accepts that because economic valuation of life-years would not likely be constant with
age, it is not immediately obvious to what extent differential values should be applied to time-
series vs. cohort mortality evidence. This should be addressed within the valuation uncertainty
analysis, which was not provided to the HES for review.

Charge question 2f: Ozone Cessation Lag

Agency-supplied background: Based on a perceived lack of empirical data to support
specification of a cessation lag structure for ozone-related mortality effects, the Project Team has
not attempted to apply a cessation lag structure for the Primary Estimate of ozone mortality
reduction benefits in the draft benefits report, nor are alternatives evaluated in the draft
uncertainty report.

Charge question: Does the Council HES support the use of a no-lag assumption for the Primary
Estimate of ozone mortality benefits presented in the draft benefits report? If not, are there
methods for estimating and applying a cessation lag structure for ozone mortality that the
Council HES recommends EPA consider, either for the Primary Estimates or for presentation in
the draft uncertainty report?

HES response: Given the conclusion of the HES that time-series evidence should be used for the
Primary Estimate, the question of a cessation lag is not relevant, and no cessation lag should be
applied.

If Alternative Estimates are derived using cohort mortality evidence, there is no direct indication
from the epidemiological literature regarding a cessation lag that would be differential between
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ozone and particulate matter. The HES therefore recommends use of the same cessation lag
assumptions as for particulate matter when utilizing cohort mortality evidence for ozone.

Charge question 2g: Ozone mortality effect threshold

Agency-supplied background: Based on a perceived lack of empirical data to support application
of a concentration threshold for ozone-related premature mortality effects, the Project Team did
not attempt to apply an effect threshold for the Primary Estimate of ozone mortality reduction
benefits.

Charge question: Does the Council HES support the use of a no-threshold model for generation
of the Primary Estimates of ozone mortality incidence reduction? If not, are there methods for
estimating and applying an effects threshold, which the Council HES recommends EPA,
consider, either for the Primary Estimates or for presentation in the draft uncertainty report?

HES response: The Council HES supports the use of a no-threshold model for ozone and
mortality. The current scientific literature does not support a population-based threshold, as
studies have found no supporting evidence for short-term exposure and only suggestive evidence
for long-term exposure. For example, time-series analysis of ozone and mortality in 98 U.S.
urban studies examined four model structures for the concentration-response curve: linear;
subset; threshold; and spline models (Bell et al., 2006). All findings support the application of a
no-threshold model, and also support the traditionally-used shape of the concentration-response
curve. Associations between ozone and mortality were present at low concentrations, nearing
natural background levels. If a threshold for short-term o0zone exposure and mortality exists, it is
likely below the range of regulatory interest.

With respect to increased mortality risk from long-term ozone exposure, there is inconclusive
evidence that a threshold may be present. A study of long-term ozone in 96 U.S. metropolitan
areas for almost 450,000 persons for the ozone season (April to September) identified an
association between ozone and respiratory-related mortality (Jerrett et al., 2009). A threshold
analysis included a model in which a linear relationship between ozone and respiratory-related
mortality risk is assumed for ozone levels above the specified threshold, and no association is
assumed for levels below the threshold. Model fit was improved under the threshold model,
compared to a no-threshold model (p-value 0.06), providing weak evidence of a threshold at 56
ppb daily maximum ozone concentration. Given this limited evidence for a threshold, the HES
recommends that analyses based on findings from this study be conducted both with the no-
threshold model and with an assumed threshold model, as an alternative analysis.

Charge question 2h: Baseline Incidence / Prevalence Estimates.
Agency-supplied background: Baseline incidence / prevalence are key determinants of the

estimated changes in health effect incidence described in the draft benefits and uncertainty
reports.
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Charge question: Does the Council HES support the choices made by the Project Team regarding
baseline incidence / prevalence across the various human health endpoints incorporated in the
Primary Estimate of benefits? If not, are there alternative baseline incidence / prevalence data
which the Council HES recommends EPA consider, either for the Primary Estimates or for
presentation in the draft uncertainty report?

HES response: The Council HES generally supports the choices made by the project team
regarding baseline incidence/prevalence across the various human health endpoints. HES
recognizes that many of these choices are judgments within significant data constraints, and that
the projected estimates have substantial uncertainties. The most important data, in terms of
driving the benefit estimates, are the baseline mortality data, which are of relatively high quality.
There is some concern about the noise and inconsistency in data used to estimate baseline school
loss and work loss days. There may be too much noise to reasonably make reliable quantitative
estimates of air pollution work loss days.

Charge question 2i: PM Differential Toxicity Sensitivity Analysis

Agency-supplied background: In its review of the Second Prospective Study analytical blueprint,
the Council recognized that the state of the science did not support development and application
of assumptions regarding the potential differential toxicity of PM components suitable for
informing the present analysis. However, the Council did encourage the Project Team to explore
the feasibility of conducting a sensitivity analysis to gauge the potential significance of
differential toxicity. After extensive review of the literature and analysis of options, the Project
Team concluded that currently available data and methodologies remain insufficient to meet the
challenge of developing a reasonably valid and usefully informative sensitivity analysis, even on
a notional basis. Indeed, the Project Team concluded that the potential research utility of such a
sensitivity analysis in the end did not appear to justify the risks from potential misinterpretation
and misapplication of the results of such a sensitivity analysis. The Project Team’s evaluation of
the issue of differential toxicity is presented in chapter 5 of the draft uncertainty report.

Charge question: Does the Council HES support the Project Team’s decision to defer
quantitative sensitivity analysis of potential PM component differential toxicity? If not, are there
data or methods for conducting a quantitative analysis of PM component differential toxicity that
the HES recommends EPA consider, or are there other aspects of differential PM component
toxicity which the HES recommends should be addressed in the draft benefits and/or uncertainty
reports?

HES response: The Council had encouraged the Project Team to explore the feasibility of
conducting a sensitivity analysis to gauge the potential significance of differential toxicity. The
Project Team has determined after a review of the literature that the currently available data were
insufficient for developing an informative sensitivity analysis.

However, there are some available regional data on the components of PM. In the PM ISP,

variability in PM2.5 components across the U.S. was examined by focusing on fifteen
metropolitan areas chosen based on their geographic distribution and coverage in recent health
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effects studies. The urban areas selected were Atlanta, Birmingham, Boston, Chicago, Denver,
Detroit, Houston, Los Angeles, New York, Philadelphia, Phoenix, Pittsburgh, Riverside, Seattle,
and St. Louis. On an annual average basis, sulfate was the dominant PM2.5 component in the
eastern cities, ranging from 42% of PM2.5 mass in Chicago to 56% in Pittsburgh. Organic
carbon mass (OCM) was the next largest component. In the western cities, OCM was the largest
constituent of PM2.5 on an annual basis, ranging from 34% in Los Angeles to 58% in Seattle.
Sulfate, nitrate and crustal material were all important components in the western cities analyzed.
Sulfate ranged from 18% in Denver to 32% in Los Angeles. Nitrate was particularly large in
Riverside (22%), Los Angeles (19%) and Denver (15%); crustal material constituted a
substantial fraction of PM2.5 year-round in Phoenix (28%) and Denver (16%) and during the
summer in Houston (26%), even though the annual average was much lower (11%).

Differentiation on the basis of size fraction was addressed with respect to PMjo vs. PM; 5 but the
Project Team decided that there was insufficient information to discuss PMyg., 5 Separately.
There are some new studies that could be considered (see e.g......) and it would be useful to
evaluate whether such studies might be the basis of a limited sensitivity analysis. The emerging
database on nanoparticle components of PM was not addressed but might be similarly
considered. One important consideration might be whether the current plan for measuring coarse
particles and nanoparticles concentrations will eventually provide sufficient data to allow for a
more formal sensitivity analysis. This may be more important for some health outcomes than for
others.

The Uncertainty Analysis document objectively reviews the evidence for various components,
although research beyond 2007 does not seem to be included. There are several recent papers
that could be reviewed (e.g., Ostro et al. 2007; Ostro et al., 2008; Smith et al., 2009) . The
Project Team found a limited but growing literature addressing the health effects of various PM
components, including (but not limited to) sulfate, nitrate, elemental carbon, organic carbon, and
metals. They conclude that none of the components show consistently greater effects than PM as
a whole; however, the epidemiological evidence base was clearly limited by the high correlations
among many PM components (and between those components and PM as a whole). The Project
Team concluded that “for this evidence base to be applicable to a differential toxicity analysis, it
would need to be able to provide quantitative C-R functions for all of the key components,
derived in a manner so that the total reflected the observed effects of PM2.5 and so that the
estimates reflected possible interactions among components.”

The HES agrees that the evidence base at this time does not currently support this sort of
assessment. Additionally, HES thinks that differential assessment — even if feasible — would not
lead to substantially different results in an assessment such as the 812 Analysis, which deals with
changes in the pollution mixture as a whole; and so it supports the EPA’s approach, of no
differential toxicity, in the present 812 analysis. However, HES recognizes that benefits analysis
of specific measures may affect particular constituents of PM only, and that — for other analyses
— the issue of differential toxicity should be considered anew.

Charge question 2j: Dynamic Population Modeling
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Agency-supplied background: Chapter 7 of the draft uncertainty report describes the results of
the Project Team’s application of a dynamic population simulation model to the evaluation of
changes in pollution-related premature mortality risks. The Project Team continues to consider
the potential utility of dynamic population modeling approaches and respectfully requests that
the HES review the methodology and results and consider providing advice regarding the
potential utility of further development and future application of this approach.

Charge guestion: Does the Council HES have recommendations regarding the potential value for
future analyses of the dynamic population approach described in chapter 7, or any alternative
approaches the HES may suggest for addressing the issue of population changes during a study’s
reference period?

HES response: HES appreciates the work EPA has done to illustrate the use of dynamic
population modeling for estimating the mortality impacts of long-term exposure to PM2.5. In
general, HES supports the use of dynamic population modeling where practicable because it
provides the most realistic available modeling of how, over time, changes in population risk lead
to changes in the size and age distribution of the population, with consequent implications for
estimated mortality impacts, whether expressed as deaths or life years.

We note EPA’s concern that a full dynamic population implementation requires detailed
projections for every year up to 2020 (compared with currently for 2000, 2010 and 2020 only),
and that this is very resource-intensive if carried out at the small spatial scale of the current core
methods. We recommend therefore that EPA bases its dynamic population modeling on
estimating mortality effects forward in time, of 1-year differences between scenarios, based on
the years 2000, 2010 and 2020, i.e. the approach reported by EPA in the Uncertainty Report,
when comparing dynamic population modeling with core BenMap methods. As noted by EPA,
this is an intermediate strategy, which for a modest increase in effort captures many (though not
all) of the gains of dynamic population modeling.

The HES discussed how the dynamic population approach highlights some subtleties in how
monetary values are linked with the mortality implications of different pollution scenarios. HES
requests EPA to describe, in substantially more detail than at present, the methods it used, and
the reasons why these methods rather than others were selected. This includes, but is not limited
to, describing (i) the current (“static population’) BenMap approach to estimating deaths
postponed; (ii) how, within this approach, VSL values are linked with changes in risk or deaths,
and the assumptions underlying this approach; (iii) why EPA favors valuation based on deaths /
VSL rather than life years / VSLY; (iv) whether EPA can link monetary values to the results of
dynamic population modeling, and if so how this might be done; and in particular (v) whether
the changing year-on-year pattern of deaths, illustrated by dynamic population modeling, can be
incorporated into the monetary analysis.
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APPENDIX A: Specific Comments

-P. 1-6: It appears that the primary benefits result includes CAIR, but this has not yet been
promulgated, and would not have influenced the year 2000 benefits in any event. It is later
mentioned in the qualitative uncertainty analysis that the issue of assuming CAIR when it is not
yet in place is a potentially major uncertainty, but it would be nice to provide even more insight
about this question (since CAIR itself has been associated with benefits of $70B in 1999 dollars
and using some other “older” assumptions). Doing new runs assuming no CAIR is impractical,
but this should be able to be quantified at first order given the previous RIA of CAIR.

P. 2-7, Exhibit 2-2: It is not clear why “low birth weight” is not quantified; it is a birth outcome
which has long lasting impacts on development. Are there too few studies from which reliable

estimates can be derived? Some mention of the decision for this outcome should be included in
the text or as a footnote to this exhibit.

P. 2-8, Exhibit 2-3, footnote a: In the last sentence “biological similarity” is puzzling. Children
between the ages of 5 and 17 continue to develop biologically, including in the nasal-respiratory
tract. Is EPA saying that the NRC determined that the differences in respiratory system
developmental stages for ages 5-17 were not significant for estimating PM-related health effects?
Please clarify or correct this statement; as currently written it is too vague and broad.

P. 2-10: It is not true that the individual time-series studies either used 24-hour average or 1-hour
maximum levels for exposures; multiple studies did use 8-hour maximum. For example, Fairley
(2003), Klemm (2000), Michelozzi (1998), Saez (2002), Anderson (2001), Bremmer (1999),
Roemer (2001) all used 8-hour maximum. These studies (and probably others) are embedded in
the meta-analyses.

P. 2-12, School absence section:

The recommendation from the NRC should be briefly stated so the reader can understand the
justification for extending the cited studies to a wider age range. Further, in the last sentence of
this section the logic used for deriving the estimate should be expanded.

P. 2-15: It seems strange to argue that there is an extensive body of literature on CHA and RHA
and then to choose only 2 studies for the estimates. Why not use, for example, the meta-analyses
conducted in Europe in 2006 by the Committee on the Medical Effects of Air Pollutants, which
pooled 50+ studies of CHA in a very careful manner?

P. 2-17 to 2-18, Baseline Incidence Rates section:

The title for this section does not match that of the related exhibit. More importantly, some of
the data sources and their limitations are not described in this section. For example, the “School
Loss Days” database parameters (e.g., ages covered) and challenges in using them are not
included in the text.

P. 2-18, last paragraph: The discussion of the asthma prevalence rates and assumptions needs to
be clarified. Does “in future years” refer to post-1999 (e.qg., after the ALA data), or from 2009
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based on 1999, or something else? It is not clear whether the basis for the “current trends” in the
first half of the last sentence is the study cited or whether another study and/or national database
(Ostro et al, CDC, ALA, etc) was/were used for this comment. Further, a trend requires at least
two points in time; what were those points? There is no recognition of whether rates have been
affected by changes in diagnostic, treatment and/or reporting practices that may affect predicted
rates. Last, the 4% chosen may be relevant for the 2020 national population but not for at-risk
subpopulations, such as those noted in Exhibit 2-6. Are demographic changes in these
subpopulations expected to result in overall population prevalence rates that would exceed 4%?
Clarification of these several issues would help the reader understand the bases for and therefore
the validity of the asthma data used and the 2020 prevalence rate assumption.

P. 2-20: Exhibit 2.5. Baseline Incidence/Prevalence Rates

e Inthe first row (Mortality), the scope and years of data used should be clarified further.
Because “infant mortality” was not specified as a row item, it was not clear to this reviewer
whether infant mortality data were included. Wonder includes infant mortality data for 1995-
2005; were any of these data (or only 1996-1998?) used to derive the risk estimate for the “<
18” rate? If infant mortality data were included, the Morality row needs to include an “infant
mortality” line for the data source and years of data used. If not, the ages for the “< 18~
column need to be clarified.

¢ In the row marked “School Loss Days,” the National Center for Education Statistics (1996)
database is cited. However, this data source is not easily located on the Internet. The citation
for this database is currently missing and needs to be listed in the References section of this
chapter.

P. 2-27 and Exhibit 2.14: This reviewer assumes that “School Loss Days” on p. 2-27 became the
“Work Loss Days” in the exhibit. Clarify in the text whether this is the case or not. Further, if
“Work Loss Days” includes several endpoints, then all of the inclusions should be clearly stated.

P. 2-29 to 2-31: Applying the eyeball test, it seems strange that mortality incidence is about 3-4
times higher at the mean than the 5™ percentile, while valuation is about 70 times higher. This
patterning doesn’t exist for morbidity endpoints or for PM mortality, and the text did not mention
(that I noticed) any use of lower valuation for ozone mortality even as a bounding calculation.

Uncertainty Analysis

P. C-8: I’m not sure if | agree with some of the “major/minor” conclusions drawn in Table C-4.
For example, the exclusion of populations under 30 from the mortality health impact assessment
will have a trivial effect on the risk calculations, given the very low baseline mortality rate in
these populations. It seems unlikely that the exclusion of air toxics has a potentially major effect
on the net benefit estimate, as previous studies have shown air toxics cancer risks to be orders of
magnitude less than criteria pollutant risks. The two ozone mortality incidence estimates that
were pooled were from the same study and differed minimally, so this would not be a major
effect.
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P. C-8-11, Table C-4: The rationale for the choice of health effects and their related
uncertainties documented in this table are not apparent. While adult mortality-related
assumptions and uncertainties must be described because they drive the overall estimate, the
table also presents information about an adult morbidity factor. Chronic bronchitis (the
second most important contributor to the overall estimate) is included in the table, but there is
no mention of “nonfatal myocardial infarction,” which is another morbidity outcome and a
close third contributor to the health effects estimate. Additionally, there is no mention of
infant mortality or other childhood health effects.

Whether the purpose of this table was to capture the “key uncertainties” for the top three
contributors to the health estimate or for adult outcomes only, there are inconsistencies within
either scope. The rationale for the choice of health effects and their related uncertainties
documented in this table should be clearly stated in supporting text.
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ADDITIONAL AGENCY-SUPPLIED MATERIAL PROVIDED TO THE
COMMITTEE



' Re: HES Report Finalization Telecon [

| —
—| Jim DeMocker Marc Rigas 03/01/2010 02:33 PM
Stephanie Sanzone
This message has been replied to and forwarded.
Marc--

The 812 project team has developed two documents which may be of use to the HES during their
follow-up teleconference tomorrow.

The first is a 5-page technical memorandum describing some potential revisions to the qualitative
uncertainty tables. These qualitative uncertainty tables --which we plan to add to the end of each
integrated report chapter focused on a particular component of the analysis-- were discussed by the HES
at their Dec 15-16 meeting. The technical memorandum illustrates potential revisions developed by the
project team in response to the HES discussion and suggestions. The examples of the proposed new
approach in the technical memorandum focus on what the project team considers to be some of the key
human health effects uncertainties.

The second document is a single table which shows our current estimates for CAAA90 human health
benefits, using the 2010 target year as an example. The key information which might be of interest to the
HES is the comparison of the outcomes at different probability levels for PM-related premature mortality
reductions. The Pope et al 2002, Laden et al 2006, and PM Expert Elicitation Study outcomes are
compared to an approach developed by the project team in response to the HES draft recommendation to
develop a function which (a) reflects aspects of these three studies and (b) adheres to several principles
suggested by the HES, such as avoidance of negative incidence outcomes. The function tentatively
chosen by the project team is based on a Weibull distribution. We developed and tested functions using a
number of distributions --including gamma, beta, normal, and truncated normal-- and while none perfectly
met all the suggested criteria, the Weibull distribution seemed to provide the most reasonable
representation.

Should you decide to share these documents with the HES, the project team will be available and ready to
respond to any questions the panel might have tomorrow regarding these materials.

Thanks, Jim
|
100223 IEc Technical Memo on Qualitative Uncertainty T ables - final. pdf
|

100307 P4 Mortality 20010 HES Draft Becommendation T able - revized final. pdf
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TO
FROM

SUBJECT

MEMORANDUM | February 23, 2010

Jim DeMocker, EPA/OPAR
Tyra Walsh and Jim Neumann, Industrial Economics (IEc)

Proposed Changes to Qualitative Uncertainty Table Structure

INTRODUCTION
Based on comments provided by the Science Advisory Board (SAB) Health Effects
Subcommittee (HES) during a meeting on December 15 & 16", 2009, we have developed
an alternative qualitative presentation of uncertainties associated with the net benefits
estimates in the 812 Second Prospective Report. In particular, the HES indicated that it
would be useful to include an assessment of the Project Team’s confidence in the
assumptions included in these tables in addition to the assessment of the impact of an
alternate assumption on the net benefits estimate.

The table below represents our proposed revision to the qualitative uncertainty tables
contained in Appendix C of the Uncertainty Analyses to Support the Second Section 812
Benefit-Cost Analysis of the Clean Air Act report provided to the panel. This table
includes a subset of the uncertainties related to the health benefits analysis as an example.

The first column provides a brief description of each key assumption made in the Second
812 Prospective analysis. The second column indicates the direction of the potential bias
with respect to the overall net benefits estimate. The third indicates the magnitude of the
impact of the potential bias on the net benefits. The Project Team assigns a classification
of “potentially major” if a plausible alternative assumption or approach could influence
the overall monetary benefit estimate by approximately five percent or more. If an
alternative assumption or approach is likely to change the total benefit estimate by less
than five percent, the Project Team assigns a classification of “probably minor.”* This
assessment is intended to provide readers with a sense for the quantitative impact on the
net benefits estimate if an alternate assumption to that selected by the Project Team were
to be implemented. Finally, the fourth column provides our level of confidence in the
selected assumption, based on our assessment of the available body of evidence. That is,
based on the given available evidence, how certain we are that the selected assumption is
the most plausible of the alternatives. The Project Team uses the following four
qualitative categories to express the degree of confidence in the chosen assumption:

o “High” —the current evidence is plentiful and strongly supports the selected

assumption;

L If the quantitative magnitude of the assumption’s effect on the net benefits cannot be assessed, the Project Team indicates
that this is “Unknown.”
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e “Medium” — some evidence exists to support the assumption, but data gaps are

present; and

o “Low” —there are limited data to support the selected assumption.

e The Project Team uses “N/A” to indicate that the data was so limited that it was
excluded from the analysis entirely.

POTENTIAL SOURCE OF
ERROR

DIRECTION OF
POTENTIAL BIAS FOR
NET BENEFITS
ESTIMATE

MAGNITUDE OF
IMPACT ON NET
BENFITS ESTIMATE

DEGREE OF
CONFIDENCE

Analysis assumes a
causal relationship
between PM exposure
and premature
mortality based on
strong epidemiological
evidence of a
PM/mortality
association. However,
epidemiological
evidence alone cannot
establish this causal
link.

Overestimate

Potentially major.
PM/mortality
effects are the
largest contributor
to the net benefits
estimate. If the
PM/mortality
relationship is not
causal, it would
lead to a significant
overestimation of
net benefits.

High.

The assumption of
causality is suggested
by the epidemiologic
and toxicological
evidence and is
consistent with
current practice in the
development of a best
estimate of air
pollution-related
health benefits. At
this time, we can
identify no basis to
support a conclusion
that such an
assumption results in a
known or suspected
overestimation bias.
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POTENTIAL SOURCE OF
ERROR

DIRECTION OF
POTENTIAL BIAS FOR
NET BENEFITS
ESTIMATE

MAGNITUDE OF
IMPACT ON NET
BENFITS ESTIMATE

DEGREE OF
CONFIDENCE

Application of C-R
relationships only to
those subpopulations
matching the original
study population.

It is possible that the
PM/mortality
relationship is modified
by socioeconomic
status (SES). The Pope
et al. epidemiological
study selected to
estimate PM-related
mortality does not take
this potential effect
modification into
account.

Underestimate

Underestimate

Potentially minor.
The C-R functions
for several health
endpoints (including
PM-related
premature
mortality) were
applied only to
subgroups of the
U.S. population
(e.g. adults 30+)
and thus may
underestimate the
whole population
benefits of
reductions in
pollutant
exposures.
However, the
background
incidence rates for
these age groups
are likely low and
therefore would not
contribute many
additional cases.

Potentially major.
The demographics
of the study
population in the
Pope et al. study
(largely white,
middle class, and
high educational
attainment) may
result in an
underestimate of
PM-related
mortality, because
the effects of PM
tend to be
significantly greater
among groups of
lower SES.

High.

The baseline mortality
and morbidity rates
for PM-related health
effects are
significantly lower in
those under the age of
30.

Medium.

Studies have found
effect modification of
the PM/mortality
effect by SES, as
assessed through
education attainment
(Krewski et al., 2000).
However, this effect is
likely to affect only
the Pope et al.
estimate. Our
inclusion of both the
Pope et al. and Laden
et al. (which does
includes a more
diverse population)
helps account for the
possibility of this
uncertainty.
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POTENTIAL SOURCE OF
ERROR

DIRECTION OF
POTENTIAL BIAS FOR
NET BENEFITS
ESTIMATE

MAGNITUDE OF
IMPACT ON NET
BENFITS ESTIMATE

DEGREE OF
CONFIDENCE

The baseline incidence
estimate of chronic
bronchitis based on
Abbey et al. (1995)
excluded 47 percent of
the cases reported in
that study because
those reported “cases”
experienced a reversal
of symptoms during the
study period. These
“reversals” may
constitute acute
bronchitis cases that
are not included in the
acute bronchitis
analysis (based on
Dockery et al. 1996).

CAAA fugitive dust
controls implemented
in PM non-attainment
areas would reduce
lead exposures by
reducing the re-
entrainment of lead
particles emitted prior
to 1990. This analysis
does not estimate
these benefits.

Underestimate

Underestimate

Potentially minor.
The relative
contribution of
acute bronchitis
cases to the overall
benefits estimate is
small compared to
other health
benefits such as
avoided mortality
and avoided chronic
bronchitis.

Potentially minor.
The health and
economic benefits
of reducing lead
exposure can be
substantial (e.g.,
see section 812
Retrospective Study
Report to
Congress).
However, most
additional fugitive
dust controls
implemented under
the Post-CAAA
scenario (e.g.,
unpaved road dust
suppression,
agricultural tilling
controls, etc.) tend
to be applied in
relatively low
population areas.

Low.

The exclusion of
roughly half of the
potential cases results
in a highly uncertain
estimate of baseline
acute bronchitis
incidence.

N/A
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DIRECTION OF MAGNITUDE OF
POTENTIAL BIAS FOR IMPACT ON NET
POTENTIAL SOURCE OF NET BENEFITS BENFITS ESTIMATE DEGREE OF
ERROR ESTIMATE CONFIDENCE
Exclusion of C-R Underestimate Potentially major. Medium.

functions from short-
term exposure studies
in PM mortality
calculations.

No quantification of
health effects
associated with
exposure to air toxics.

Underestimate

PM/mortality is the
top contributor to
the net benefits
estimate. If short-
term functions
contribute
substantially to the
overall PM-related
mortality estimate,
then the net
benefits could be
underestimated.

Potentially minor.
Studies have found
air toxics cancer
risks to be orders of
magnitude lower
than those of
criteria pollutants.

Long-term PM
exposure studies likely
capture a large part of
the impact of short-
term peak exposure on
mortality; however,
the extent of overlap
between the two
study types is unclear.

N/A

Current data and
methods are
insufficient to develop
(and value) national
guantitative estimates
of the health effects
of these pollutants.
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National PM Benefits of CAAA in 2010

Incidence

Endpoint Group Percentile 5 | Percentile 25 Mean Percentile 75 | Percentile 95
Mortality - Pope et al., 2002 40,800 77,500 102,000 127,000 162,000
Mortality - Laden et al., 2006 140,000 207,000 250,000 295,000 356,000
Mortality — Median of Expert
Elicitation 28,400 105,000 184,000 229,000 326,000
EPA Weibull distribution to
address HES Draft
Recommendation 34,300 98,200 179,000 247,000 380,000
Infant Mortality - Woodruff et al.,
1997 130 209 263 317 394
Chronic Bronchitis 9,740 40,300 59,300 79,200 105,000
Nonfatal Myocardial Infarction 57,600 111,000 142,000 176,000 218,000
Hospital Admissions, Respiratory 12,200 19,400 24,400 29,400 36,500
Hospital Admissions,
Cardiovascular 36,600 44,500 48,900 53,900 59,100
Emergency Room Visits,
Respiratory 53,600 73,900 87,100 101,000 119,000
Acute Bronchitis -6,200 92,900 146,000 206,000 273,000
Lower Respiratory Symptoms 942,000 1,490,000 1,840,000 2,200,000 2,670,000
Upper Respiratory Symptoms 490,000 1,120,000 1,550,000 1,990,000 2,610,000
Asthma Exacerbation 214,000 851,000 1,930,000 2,490,000 5,490,000
Minor Restricted Activity Days 69,900,000 77,200,000 82,200,000 87,300,000 94,400,000
Work Loss Days 12,300,000 13,400,000 14,100,000 14,800,000 15,900,000

Notes:

1. Results are rounded to three significant figures.
2. The 5™ 25" 75" and 95" percentile incidence results for the Median of Expert Elicitation estimate reflects
the median of the experts 5", 25", 75", and 95" percentile estimates, incorporating the experts view of the
causal relationship between PM and mortality.
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