SUMMARY AND CRITIQUE OF

THE BENEFITS ESTIMATES

IN THE RIA FOR THE OZONE NAAQS
RECONSIDERATION

NERA

Economic Consulting

Final Report
Prepared for the American Petroleum Institute

Anne E. Smith, Ph.D.

Senior Vice President

NERA Economic Consulting
1255 23" Street NW
Washington, DC 20037

July 22, 2011



NERA Economic Consulting

Summary and Critique of the Benefits Estimatesint  he RIA for
the Ozone NAAQS Reconsideration

Anne E. Smith
NERA Economic Consulting
1255 23" Street NW
Washington, DC 20037-1125
July 22, 2011

Executive Summary

EPA'’s statements on health benefits from lowerlhmeg®zone NAAQS grossly
misrepresent what EPA is actually estimating agptitential benefits of reducing public
exposures to ozone. If based on ozone benefite atmt one of EPA’s estimates of the
benefits of reducing ozone to a tighter alternatizene standard is as large as the costs
of attaining that respective ozone standard —cat more than the ozone benefits they
might provide.

EPA'’s estimates of ozone benefits are less thandbsts despite the fact that EPA has
now escalated those benefits by always includimgefies due to ozone-related mortality.
EPA'’s science advisors (CASAC) found no “causaiklestablished between ozone and
mortality during their deliberations, but EPA novegumes, as part of the
reconsideration, a causal link between ozone anthfitg risk. Despite this change that
is unsupported by CASAC, EPA’s net benefits estandbr ozone standards tighter than
0.075 ppm are all still deeply negative.

The only way EPA finds benefits greater than comts tighter ozone standard is to add
in health gains from concomitant reductions inRkhat may occur while reducing
ozone precursors — “co-benefits” that have nothingo with ozone exposures. Thus,
EPA'’s claim that tightening the Ozone NAAQS hasage benefits than costs has
nothing to do with reducing risks from ozone. E&$0 has inflated the magnitude of
these co-benefits as part of the reconsiderati@ugh several specious assumption
changes. The Agency’s inflated co-benefits assiompiduring this reconsideration
represent a change compared to those assumedondheal Ozone NAAQS review
ending in 2008. Even with both ozone mortality é&fége and PM s mortality co-benefits,
a large fraction of EPA’s net benefits estimatesraggative.
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Introduction

In 2008, EPA reduced the Ozone National AmbientQuiality Standard (NAAQS) from
0.08 ppm to 0.075 ppm At the time of the 2008 NAAQS decision, a finadrilatory
Impact Analysis (RIA) was released that estimatestscand benefits of several
alternative NAAQS standards relative to the 0.0 tandard (USEPA, 2008,
hereafter called the2008 RIA). The 2008 RlAanalyzed alternative ozone standard
levels of 0.075, 0.070, and 0.065 ppm. In 20104 BRnounced it would be
reconsidering the Administrator’s decision to $et $tandard at 0.075 ppm, and would
consider levels in the range of 0.060 to 0.070 pgmiSupplemental RIAwas released
(USEPA, 2010) that provided “updated” benefitsraates for the three alternative
standards in the origin2008 RIA and supplemented these with benefits estimates fo
alternative Ozone NAAQS of 0.060 and 0.055 ppm.

This paper explains the changes in the two versibtise ozone RIA, and provides a
summary and critique of EPA’s benefit estimatesiierozone reconsideration. This
paper does not attempt to critique the RIA’s casingates, recognizing that others have
already done so. The primary conclusions of taigep are that none of the alternative
ozone standards, including the current one of OgpfB, can be justified on the basis of
net benefitsi(e., benefits minus costs) being positive. Using EPéWwn estimates in its
Supplemental RIA0zone-relatedet benefits are negatiby billions of dollars per year.
The only way that EPA manages to report positivtebeeaefits requires reliance on “co-
benefits” from fine particulate matter (BN mortality reductiong€ombined witha causal
ozone-mortality association. Even so, EPA needséoinflated estimates of both the
PM, s and ozone mortality risks to generate any of @sitve net benefits estimates for
any of the alternative Ozone NAAQS considered enRMA. EPA makes “updates” in its
Supplemental Righat both inflate and give greater emphasis tortbgality estimates
that are essential to producing positive net béneBtimates. EPA describes these
updates as “methodological improvements” but trenges that make the key differences
have no basis in new or improved techniques.

Overview of Changes in the RIA since the 2008 Ozone = NAAQS Decision

The ozone reconsideration is supposed to considgiirformation in the record at the
time of the 2008 NAAQS decision, and henceSlpplemental RlAlso should not rely
on any new information. Ostensibly, tBapplemental RIfor the ozone reconsideration
was prepared to provide analysis of alternativedsieds additional to those that were
analyzed in th2008 RIA However, EPA did also change several importastiaptions
when “updating” the RIA for the Ozone NAAQS recalesiation. Although the
Supplemental RIAas not relied on any new clinical or epidemiotadjistudies, it has

! The earlier ozone standard was specified onljecsecond decimal place, and in practice was
implemented as if it had been set at 0.084 ppwill refer to it as 0.084 ppm hereafter. In bo#ses,
the precise form of the standard was that the fobighest maximum daily 8-hour average level of
ozone was not to exceed these respective condenttavels, when averaged over 3 years.
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changed a number of assumptions that increasevkedf the estimated benefits for all
of the alternative standards levels, including éhtbet were analyzed in t2608 RIA

“These changes reflect the more stringent rang@tdms being proposed by the
Administrator. It[sic] also reflects some significant methodological
improvements to air pollution benefits estimatihjch EPA has adopted since
the ozone standard was last promulgated.

One may first wish to ask the question whether gbkarnn benefits estimation methods
should be allowed in the RIA for the reconsidemtias these too may be deemed “new
information” relative to that available at the tiroethe Administrator’s original decision.
Answering this legal question is outside the saafthis review. But within the scope of
this review is whether these methodological chamgesbe characterized as
“improvements,” as noted by EPA in the quote abolkat they are not improvements is
explained below for each of the changes indiviguall

EPA no longer considers the possibility of no céityséor ozone mortality.

EPA cites the recommendations of an NAS commigpent (NRC, 2008) as its basis for
now assuming that ozone mortality associationcauvsal, and also for no longer giving
any weight to the possibility that such associatioray not be. This decision supplants
CASAC's views on the matter, based on the evidéimeg considered during their 2008
review and which they reiterated to EPA as recesml{February 201%.The2008 RIA

did report ozone mortality estimates, using the sivmlies that provide the lower and
upper bound in the range of ozone mortality esésat theSupplemental RIA

However, theSupplemental RI&mploys a significantly different stance in
communicating about the ozone mortality portiongobenefits estimates. In the

2008 RIA EPA acknowledged “considerable uncertainty” i@ #issociation between
ozone and mortality, lack of knowledge of any uhdeg mechanisms causing mortality,
and the possibility that there was no causal @tatiip at all in its summary of multiple
benefit scenario$. In contrast, th&upplemental RI& summary statements ignore even
thepossibilitythat there is no causal ozone-mortality relatigmsf his has the effect of
greatly raising the lower bound of EPA’s benefiiraates because all of the
Supplemental RIAenefit summaries treat ozone mortality as cdgtaiausal. The only
basis for this substantial shift is the 2008 NA&aattee opinion, which was not based
on any studies that resolved the critical uncetissmoted in th€008 RIA Also, that
2008 NAS opinion remains unsupported by EPA’'s CAS#@el today: CASAC re-
stated during its 2011 reconsideration deliberatibiat the presumption of causality for
ozone-related mortality was “not ready for primmadi”

2 Supplemental RIp. S1-1.

% The NAS report was not released at the time oR8@8 NAAQS decision (and was not in the record for
that decision) and thus constitutes new informatiomaddition to being at odds with CASAC's pastian
current views of the evidence available at the tifhhe 2008 NAAQS decision.

42008 RIAp. 6-1.
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EPA has included two more ozone multi-city studies

The Supplemental RlAlso cites the 2008 NAS committee report to jysidw including
two additional studies in its benefit calculatidosozone mortality. One might ask why
were these two studies were not considered impoetamugh to incorporate them into
EPA’s 2008 Risk Analysis for ozone, which recei®ASAC's review. Nevertheless,
their inclusion makes little difference to the Ridsults. The ozone mortality estimates
of these two studies.¢., Schwartz, 2005 and Huaegal, 2005) fall between the
minimum and maximum of the four studies that weseduin the2008 RIAand so their
inclusion causes no meaningful change in the R&Alte summarized below.

EPA has increased the value of a statistical N&I().

In the2008 RIA EPA used a VSL of $7.9 million (2006$) for betefn 2026 but uses a
2020 VSL of $8.9 million (2006$) in theupplemental RIA The higher VSL increases
the mortality estimates for both ozone andBldly 17% as compared to what they were
in the2008 RIA EPA refers the reader to Section 5.7 of the @sed NQ RIA (USEPA,
20009) for its rationale for this changéut the discussion in that 2009 document makes
EPA’s decision seem purely arbitraryA non-arbitrary, technical rationale for a change
in assumption such as this is especially needéueipresent situation involving the
reconsideratiorof the ozone standard, given that this changdeseaconsistency with
the original RIA benefit estimates. But, even teahnical basis for now applying a
different VSL could be articulated, one would dtidlve to ask whether it is appropriate to
incorporate that altered VSL into documents suppgithe reconsideration if that
technical information was not available to the Adisirator at the time of the initial 2008
decision. A non-arbitrary, technical rationale fiois VSL change is warranted as a
general matter as well, given that mortality estesaare the largest components of
EPA'’s benefit estimates in this and almost all othfeEPA’s RIAs. Given the relatively
tenuous basis for any choice of VSL, it is diffictd imagine any good reason for making
this change at this time. Uncertainties in estintgg¥/SL create a range of uncertainty
much wider than this 17% increase — EPA acknowlgedgange of a factor of 10 in its
evidence supporting a VSL assumptiokincertainty and continued debate about

2008 RIAp. 6-25.
® Supplemental RIp. S2-20.
" Supplemental RIAp. S3-2.

8 The discussion appears on pp. 5-26 to 5-27 of E#A9). In essence, it states that although EPA ha
used the lower VSL in all of its benefit analysexe 2004, EPA never changed its official guidaoce
the VSL that it published in 2000, which suggesisd of the higher VSL. Therefore, EPA has now
decided to revert to the VSL that it was using pt@2004 supposedly for purposes of consisteney; (
“Until updated guidance is available, the Agenciedained that a single, peer-reviewed estimate
applied consistentlpest reflects the SAB-EEAC advice it has receilvpd5-27, emphasis added). Not
only did this decision in 2009 to revert to an esrV/SL actually createnconsistencyvith all of EPA’s
analyses since 2004, but EPA also states thasé®fithe VSL from its 2000 guidance document “does
not represent final agency policy” (EPA, 2009, faat 17, p. 5-27).

° EPA (2009), p. 5-26.
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whether it is more appropriate to assign valudéduantity of life-years lost rather than
to “statistical lives” further widens that rangeuwfcertainty, and further weakens any
justification for EPA to suddenly increase the ViShas been using since 2084.
Therefore, the change in the VSL assumption cab@oeiewed as a necessary
“improvement” to theSupplemental RIAIt merely adds confusion for readers of the two
RIAs. For EPA, it provides additional inflation thfe mortality benefit estimates that, as
| will show below, are critical for EPA in makintgicase that a tighter Ozone NAAQS
will produce positive net benefits.

EPA has removed thresholds from the concentratgsponse functions for PM
One of the most significant changes in the bewefitulations since th2008 RIAis

EPA'’s decision to remove PMthresholds from the calculation of morbidity and
mortality benefits. As explained below, this semghange nearly doubles EPA’s 2008
estimates of PMs co-benefits. EPA’s stated reason for changingdssumption in the
Supplemental RI& consistency with other RIAs since 2009 that almmputed Plys
co-benefits’! Review of the discussions cited by EPA as théstias making that
methodological change during 2009 finds merely-hagh of the pre-existing
information that a no-threshold, linear model pd®& the best fit to the available
epidemiological data. These dabg,definition extend only as low as the lowest
measured level in the epidemiological studies. PpRAides no new evidence to support
its new “interpretation” that it should now courrefits for all modeled concentrations,
no matter how far they fall below the lowest meaduevel in any of the statistical
analyses? Like the VSL increase, this change also laclechriical basis and cannot be
characterized as a “methodological improvement.it, Bven if relevant new information
providing technical support for this new assumptiahexist at the time EPA released
the Supplemental RlAone might still question the appropriatenessoluiding such new
information in the RIA for the reconsideration b&t2008 Ozone NAAQS decision.

Several other changes from @08 RIAmade in th&Supplemental RlAre not
emphasized but listed here for completeness alththay have little if any noticeable
impact on estimate's:

= EPA changes the estimate of Pibenefits per ton reduced based on a broader
geographic area, which the RIA says produces “madigble and generally larger
PM-related benefits estimate¥.”

10°5ee, for example, Sunstein (2004).
" Supplemental RIfp. S3-3.

12 See the American Chemistry Council (2009) foradligh technical critique of EPA’s logic and faicts
ACC’s comments on the draft Portland Cement RIA.

13 Supplemental RIAp. S3-2 and S3-3.

14 Supplemental RIp. S3-3. This change appears to have hadditiet on estimates in the 2008 RIA,
but a comment is warranted on problems in EPA's\élfigs per ton” method in general, which EPA is
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= EPA now bases the range for PMnortality only on papers by Popéal (2002)
and Laderet al (2006) rather than including experts’ opinioranfrthe Expert
Elicitation as well. This narrows the range of RVhortality co-benefits on both
ends of the range with little effect on the ovenalportance of including Pb
mortality co-benefits at all.

= EPA uses updated population projections in BenMARhe effect on estimates is
not mentioned but it appears to be minimal.

= EPA uses a different function for asthma emergenoyn (ER) visits that increases
that benefit by a small amount.

The Excessive Role of “Co-Benefits” Compared to Ozo  ne-Related Benefits

In the above discussion of changes in the RIA beocafculations, one might notice that
almost all of the important changes are in thevest of PM s “co-benefits.” This begs
the questionWhy is EPA including PM benefits in its ozone RIAEPA has routinely
included PM s benefits estimates in its RIAs for almost all @lated regulations since
1997 even when those regulations were not direetted to reducing P4, calling

them “co-benefits.” Once it became clear that Ei8Ald calculate Plyls mortality

benefit estimates vastly larger than any non-PMebenthat it could generate, RIAs no
longer calculated benefits just from the pollutéuat was the subject of a new regulation,
but also benefits from incidental additional redluts in PM s resulting from controls on
the subject pollutartf This practice has enabled EPA to claim that mmeew air-related
regulations will have benefits greater than cdsiis,usually solely due to the estimates of
PM, 5 co-benefits.

Table 1 summarizes monetized benefit estimates thenoriginal2008 RIAand the
Supplemental Rifor several key benefit and co-benefit categouss)g the 7%
discount raté! Although the2008 RIAdid provide calculations of 0zone mortality

now using in all of its RIAs to calculate co- betedf PM, s reductions. This method does not
estimate population-based changes in exposurethasds inconsistent witbMB Circular A-4which
requires risk assessments to estimate how regusatuidl change population-based exposure, and
whose exposure will be reduced.

!> Supplemental RIfp. S3-2.

'8 The use of PMs co-benefits had certainly appeared by the timth@fproposed Regional Haze Rule that
followed closely on the heels of the first PMNAAQS in 1997. In that Regional Haze Rule RIA,
positive net benefits could be calculated only biseaof the inclusion of mortality co-benefits from
further reduction of PMs below the level of the then-new BYNAAQS.

" The RIA provides benefit estimates (but not cesingates) using a 3% discount rate as well. lqoref
use consistent discount rates for benefit-cost @simpns, but the conclusions in these commentsdvoul
be the same using the 3% discount rate estim&e# generally references benefits using a 3% rate i
its summary statements, which are about 9% hidtear those using the 7% rate. Such preferential
reliance on the 3%-based benefits in summary sttenhelps inflate benefits in external
communications.
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benefits (which are shown in Table 1) it did natgant those estimates as necessarily
causal. The original RIA also provided benefiaitstthat excluded ozone mortality
altogether due to “considerable uncertainty” atibair causality® Also, the “primary”
estimate of ozone mortality risk in tB808 RIAwas based Beét al (2004), whereas
Bell et al. (2004) generates the lowest of the 0zone mortasikyestimates in the
Supplemental RlAand no mention is made of it being “primary."Table 1 shows the
estimates from Bekt al. (2004) in both of the RIAs, to allow straightfomsda
comparison. However, the origin2008 RIAcommunicated that all the estimates of
ozone mortality were highly uncertain in regardshir causality, while the
Supplemental RlAnplicitly treats the estimate in Table 1 as a loweund.

Table 1. Summary of Benefits Estimates in the 20G8d Supplemental Ozone RIAs
(2006% millions, 7% discount rate; “-Orig” indicatthe estimates from ti2908 RlAand
“-Supp” indicates the estimates from thepplemental RIA

O PM; s PM; s
O3 mortality PM, 5 mortality mortality Source in
morbidity | (Bell 2004) | morbidity (Pope) (Laden) RIAs
0.075-Orig 73 550 300 3006 6606 Table 6.56
0.075-Supp 71 660 426.5 5022 13022 Table S3.6
0.07 -Orig 230 1900 500 5411 12011 Table 6.56
0.07 -Supp 211 2200 772.5 9044 23044 Table S3.6
0.065-Orig 420 3500 780 8816 20016 Table 6.56
0.065-Supp 378 4000 1250 14073 37073 Table S3.6
0.06 -Supp 737.3 7900 1721.1 22100 57100 Table S2.11
0.055-Supp 1299.4 14000 2455.3 31150 81150 Table S2.13

Table 1 shows that the ozone-related morbidity bsn@n the first column) are

miniscule compared to those from the calculated Pdd-benefits and the presumed
mortality attributed to ozone. This can also kusiized in Figure 1 Figure 1 reveals
that the calculated benefits from controlling ozomarbidity under tighter alternative
Ozone NAAQS are so small that they are nearly ibkason the scale of the chart.
Figure 1 and Table 1 also reveal that the vast nixajof the benefits being attributed to a

182008 RIAp. 6-1.

19 Although theSupplemental Rl#oes not state which estimate is its “primaryireate, it does state that
EPA is “placing the greatest emphasis on” the NMNsgRudy, of which Bekt al (2004) is the most
prominent in that RIA.

2 The pale blue bars in Figure 1 show the full raoBM, s mortality from low (Pope-based) to high
(Laden-based), with a solid line near their middéentifying where the low estimate ends. Figures
S3.5 and S3.6 of theupplemental RIfrovide similar types of bar charts, but in a fastthat is more
difficult to interpret, and without including thedB0 and 0.055 alternative standards.
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tightening of the Ozone NAAQS are not ozone-relatkects at alli(e., the yellow and
pale blue segments of the bars are not ozone-tebeteefits).

Figure 1. Supplemental RIA’s Estimates of Benefits Disaggregated by Type of
Benefit and Co-Benefit.
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Ozone-Related Benefits Are Far Below Estimated Ozon e-Control Costs

The inflating effect of always including Pico-benefits and ozone mortality in the
ozone benefits calculation can be observed in @anatay. A summary figure on benefit
uncertainties in EPA’Supplemental RIAFigure S3.7, indicates a lower bound of
benefits for the 0.065 ppm alternative standarglidf billion?* but Table 1 above shows
that the actual lower bound is only about $0.4dylwhen accounting for the possibility
that ozone mortality is not causal, consistent \lI&SAC's stated view& This

$0.4 billion lower bound is what EPA reported asldwer bound in it2008 RIAZ This
demonstrates that the much higher range of benefitee Supplemental RI#s not the
result of any “improvements” to EPA’s benefits ecdétion methods, but due to EPA’s
new willingness to ignore the possibility that #és no causal relationship between
ozone and mortality risk and to never summarizeefiesnfor ozone-related effects alone

% This can be inferred from Figure S3.7 ®upplemental RIA. S3-15 by taking the lowest value shown
from the 0.065 ppm case using 3% discounting $£200 million) then reducing it by 9% to convert
to a 7% discount rate as described in the figumsote.

2 Even if ozone mortality is treated as causaljdker bound without accounting for BlMco-benefits
would be about $4.4 billion.

%2008 RIAp. 6-2.
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(i.e., without co-benefits also added in) as it did aggs 6-1 and 6-2 of IZ)08 RIA
Although EPA does not state the Supplemental RIA’s lower bounds for ozone-eelat
benefits when treating the ozone mortality effsah@n-causahre as follows:

= 0.075 ppm alternative standard: $0.07 billion
= 0.070 ppm alternative standard: $0.21 billion
= 0.065 ppm alternative standard: $0.38 billion
= 0.060 ppm alternative standard: $0.74 billion
= 0.055 ppm alternative standard: $1.30 billion.

When rounded to a tenth of a billion, these aratidal to the lower bounds reported for
ozone-related benefits on pp. 6-1 to 6-2 0f28688 RIA(for the three alternative
standards analyzed in tB808 RIA. The only thing that has changed is how EPA
summarizes its estimates, now omitting the trueslomound of its benefit estimates in its
summary figures and tables. All of the discussiars far been about benefit estimates,
without reference to the associated costs, whiemacessary to calculatet benefits.
Using only the lower bound of EPA’s cost estimaleshle 2 below shows that the
Supplemental RIAnds that the current ozone standard of 0.075 pjeuld have net
benefits of -$7.5 billion relative to the pre-20@8ne standard of 0.084 ppm. The
tighter 0.070 to 0.055 ppm alternative standard$aeefits range from -$18.8 billion to
-$76.7 billion (see Column c of Table?).

Table 2. Net Benefit Estimates irBupplemental RIA for Ozone-Related Effects Only

(2006%)

Alternative (a) Lowest (b) Ozone- (c) Net (d) Highest (e) Highest

Standard Cost Related Benefits Ozone- Possible

(ppm) Estimate in Benefits without Co- Related Ozone-
RIA (*) Estimate if Benefits and Benefits Related Net

Ozone if Ozone Estimate Benefits

Mortality is Mortality is (***) Estimate
Non-Causal Non-Causal Col (d) - Col (a)

(**) Col (b) — Col (a)

0.075 $ 7.6 billion | $0.07 billion | -$7.5 hillion $ 3.1 billion -$ 4.5 billion
0.070 $19.0 hillion | $0.21 billion | -$18.8 billion $10.2 billion -$ 8.8 billion
0.065 $32.0 hillion | $0.38 billion | -$31.6 billion $18.4 hillion | -$13.6 billion
0.060 $52.0 hillion | $0.74 billion | -$51.2 billion $36.7 hillion | -$15.3 billion
0.055 $78.0 billion | $1.30 billion | -$76.7 billion $65.3 hillion | -$12.7 billion

(*): Lower bound of cost range from Supplemental RIA Table S1.1.

(**): Sum of all ozone-related morbidity from Supplemental RIA tables S3.6, S2.11, and S2.13

(***): Sum of all ozone-related morbidity plus ozone-related mortality based on Levy et al. (2005) from
Supplemental RIA tables S3.6, S2.11, and S2.13.

2 EPA is computing costs and benefits relative 61897 ozone NAAQS of 0.084 pp2008 RIA
p. 6-3), which is why even the current ozone NAAS )& dard has a net cost in this RIA. EPA also
states that the PM co-benefits are incremental to an assumptionlb&ftainment of the 2006 P)M
NAAQS of 15 ug/m3 annual and 35 ug/m3 daily aver@®8 RIA p. 6-4).
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In fact, even if the very highest of the ozone raldyt estimates in the RIA.€., those
based on Levgt al (2005)) are added into the ozone-related morpluinefits, the total
ozone-related benefits in tisaipplemental RlAemain below the lower bound of EPA’s
own cost estimates. The net benefits of the Oppfd standard would be about

-$4.5 billion (relative to the pre-2008 ozone stamdof 0.084 ppm), while the yet-tighter
alternative standardsd., 0.070 through 0.055 ppm) have net benefits rapfyom

-$8.8 billion to -$12.7 billion (see Column e ofll@ 2). Use of any of EPA'’s other,
higher cost estimates would only make these net¢ftisrmore negative.

Often, EPA reports a “benefit:cost ratio” rathearttthe dollar value of net benefits. This
is just another way of looking at the same infoiioragas in Table 2. Positive net benefits
require a benefit:cost ratio larger than 1 to 1 BRA often reports ratios more like 20 to
1. Table 3 below reports the benefit:cost ratayrgdst ozone-related benefits, based on
the results in Table 2. Table 3 shows that if @oortality is not causal, the benefit:cost
ratio is about 0.01 to 1, meaning that benefinestes are about 1/19@he level of

EPA'’s cost estimates. Even when including thedsrgf any of EPA’s ozone mortality
benefit estimates, Table 3 shows that the benedit:atio never rises as high as 1 to 1.
Use of any of EPA’s other, higher cost estimatealdionly make these benefit:cost
ratios smaller.

Table 3. Benefit:Cost Ratios irSupplemental RIA for Ozone-Related Effects Only

Alternative Benefit:Cost Ratio
Standard If Ozone Mortality Highest Possible
(ppm) is Non-Causal (Using highest
Col (b) = Col (a) from 0zone mortality
Table 2 above estimate)
Col (d) + Col (a)
from Table 2 above
0.075 0.01to1 041to1
0.070 0.01to1 0.54t01
0.065 0.01to1 0.58t0 1
0.060 0.01to1 0.71t01
0.055 0.02to 1 0.84t01

Thus, by EPA’s own calculations in tBeipplemental RlAevery one of the alternative
Ozone NAAQS standards being analyzed has negativieemefits based on all possible
ozone-related effects, including an assumed cauzsaie mortality relationship. EPA’s
cost-benefit methodology in ti&upplemental RI&annot produce a single case in which
net benefits are positive unless EPA includes Pbrtality co-benefit$® Even under

the best case, which would be the current stanafa®d75 ppm, the ozone-related net
benefits imply a loss of more than -$4 billion.

% Even adding all the P morbidity co-benefits to the highest of all the ozone-relatenefits cannot
produce a positive net benefit estimate for anthefalternative standards.

10
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In conclusion, the only way that EPAS&ipplemental Rl&an find that net benefits of a
tighter Ozone NAAQS might be positive is to incluelel s co-benefits — and in
particular the PMs mortality co-benefits. Even then, most of the net benefitsnates
remain negative. This can be seen in Table SltieSupplemental RIAn which the
range of net benefits (see last column) is apprateiy centered around zero, with both
negative and positive estimates in all caseduding the cases in which the highest of
the ozone mortality risk estimates is emplofyed the rows labeled “Levgt al. 2005”).
This tells us that EPA needs to assume not justermoortality causality, but also to
combine that with ithigh-endestimates of Pl mortality risk in order to generate a
positive net benefit for any of the alternative @gadNAAQS.

PM, s Co-Benefits Are Inflated and Subject to Large Unce  rtainties

The need to rely on high-end B¥mortality risk estimates evident in tieipplemental
RIAwould have been even more pronounced but for fwwbeochanges to its benefits
calculations that EPA made when it “updated” therezRIA: the estimation of PM
risks below the lowest measured level in the PMist and the use of a higher VSL.
Figure 2 below compares the equivalent set of hisnegtimates from the originaD08
RIA (labeled “-Orig” in the figure) with those fromelsupplemental RIflabeled
“-Supp” in the figure) that were first shown in birg 1 above. Figure 2 shows results
only for the standards 0.075, 0.070 and 0.065 ppoalse the origin&008 RIAdid not
analyze 0.060 or 0.055 ppm.

Figure 2. Comparison of Benefits Estimates in 2008nd Supplemental RIAs
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Figure 2 reveals that EPA’s “updated” assumpti@mgte reconsideration reinforced the
result that the reported benefits of the ozonedstathare almost entirely due to non-
ozone related impacts. That is, the largest changstimated benefits between 2@08
RIA and theSupplemental RIfvas an increase in the B¥mortality benefit, further
increasing the predominance of PMo-benefits over ozone benefits in the analysis.
This is consistent with EPA’s statement that thmoeal of the threshold in the BM
mortality benefits calculation had by far the lasgenpact among the changes that it
made in the “update’® Other changes such as the increased VSL andséhefwpdated
population projections in BenMAP affected the ozoratality estimate in the same way
that they affected the P mortality estimate, yet the ozone mortality estisadid not
increase in the same degree. That is, the heidhitee maroon bars for ozone mortality
in Figure 2 increase only slightly between the ioajand supplemental estimates,
whereas the heights of the pale blue,Rkhortality bars double.

EPA increased the VSL in 2020 by 17% from $7.9iomll(2006$) in th€008 RIA’ to

$8.9 million (2006$) in th&upplemental RIZ If nothing else had changed, all the
mortality benefits for both ozone and Rdshould have increased by 17% in the
Supplemental RIAThe ozone mortality estimates do increase bgvanage of 17%

which suggests that the changed population estinzate revised $/ton benefits
estimation method had no significant effect on E$PBenefit estimates overall. In
contrast, the low and high BMmortality estimates have increased by 60% and 97%,
respectively. By subtracting out the 17% incredise to VSL increase, one can infer that
EPA'’s decision to now count PMbenefits down to the lowest measured level inciekase
its low-end (Pope) Pl mortality benefit estimates by about 40%, andhigh-end
(Laden) PM s mortality benefit estimates by about 65%. The loimad effect of

removing the PMs threshold and increasing the VSL estimate wa®#&in double the
high-end estimates of PMmortality from the2008 RIAto the current “updated” RIA.
EPA takes the position that this doubling of codfés is appropriate to incorporate into
the RIA used for the ozone reconsideration althdhghreconsideration supposedly uses
information available to the Administrator at timaé of the original 2008 decision.

Why tighten an ozone regulation if the benefitsaneost entirely attributable to P
which is itself already subject to regulation thettects the public health with an
adequate margin of safety? In pondering that qugstne should also be informed that
a string of questionable assumptions in the cdiicuia of PM 5 co-benefits exists,
including the following:

= The PM s benefit estimates are due to small changes ingd3téarting at very low
initial concentrations of P, despite EPA’s own statement that “It is important
note that as the stringency of the standards isesgave believe that the uncertainty

% Supplemental RI/p. S3-17.
272008 RIA p. 6-25.
% Supplemental RI/p. S2-20.
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in the estimates of the costs and benefits alseases® EPA states that the BN
co-benefits in this RIA are all incremental to exaitainment of the 2006 PV
standards? which means that 100% of the PMto-benefits are due to BN
changes in areas where exposure levels are alreadyainment with the P
NAAQS. Thus, all of the Pl co-benefits calculated in the ozone RIA come from
changes in PMs concentrations that EPA deemed to be too uncextaionsider
when setting the P NAAQS.

= The possibility that Pis associations reflect systematic errors rather ¢heausal
relationship (Smith, 2009).

= The assumption that nitrate — which is the only,B®bnstituent appreciably altered
in the ozone RIA’s co-benefit calculations — is &iyuas potent as PM
constituents generalfi}. This is increasingly unlikely as epidemiologieaidence
mounts that the culprit surrogate variable in tie, Pepidemiological literature
may rather be vehicle, traffic, or noise-related.

= The failure to use epidemiological relationshipsRd/, s that have been estimated
with statistical controls for other co-pollutantSor example, the lower benefit
bound that is based on the Pope study relies argegpollutant model, even
though previous studies on that same cohort fohatithe PM 5 coefficient became
insignificant when estimated in a multi-pollutantdel with SQ (see Krewsket al,
2000). The upper bound benefit is based on Ladeah (2006), which is a single-
pollutant analysis that did not even rely on aciigl s measurements.

The Ozone-Related Benefits Estimates Are Inflated a nd Not Credible

The ozone RIA’s emphasis on R¥to-benefits makes it easy to give minimal scrutiny
to the ozone benefit estimates themselves. How#weinzone mortality and morbidity
estimates are also problematic.

First, the estimates of ozone-specific benefitsahrest entirely based orpaesumption
that the few epidemiological studies of ozone nibytask demonstrate a causal effect

of ozone. This is a leap of faith that CASAC was prepared to endorse. In their
teleconference call of February 18, 2011, CASAC imers wondered why there was so
much emphasis on ozone mortality in the chargetouesEPA had posed. One member
stated that CASAC'’s original recommendation to teghthe ozone standard had not been
based on ozone mortality risks and none dissenteshwenother stated that the

% Supplemental RI4y. S1-1.
302008 RIA p. 6-4.

31 The Supplemental RlAtates “PM co-benefits are derived primarily froeductions in nitrates
(associated with NOx controls). As such, thesienases are strongly influenced by the assumptian th
all PM components are equally toxic” (p. S1 -11).
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assumption of ozone mortality was “not ready fomgrtime.” Members noted that this
was their view at the time that they performedrtbeiginal review and it remains their
view today of the 2008 body of evidence. The intgoce of these statements for the
RIA cannot be overstated. If BMlco-benefitsand ozone mortality benefit calculations
are removed, the total benefits at each standaxpltdrabout $0.2 billion for the

0.070 ppm alternative standard and to $0.7 billarthe 0.060 ppm alternative standard
as compared to costs above $19 billion and $5®bjlfespectively. Net benefits are
solidly in the negative by billions of dollars.

One need not dismiss the causality presumptiomdardo see such large decreases in the
benefits in the RIA, however. As demonstratedamments during the original 2008
review of the Ozone NAAQS (Smith and Gibbs, 20@#yost all of the benefits being
assessed for reductions from the current standardttiibutable to exposures on days
when peak ozone is very low. This follows from thaet that almost all of the estimated
risk at attainment of the current standard coma® filays when th24-hour average
ozoneis below 0.04 ppm, as shown in Table 4 on the page®? Table 5, also on the
next page, shows that the vast majority of riskvested for an alternative Ozone

NAAQS of 0.064 ppm is associated with 24-hour agerazone below 0.040 ppm. Thus,
almost all of the ozone mortality and morbidity bénhcalculated by EPA in its
Supplemental RI&s from small changes in ozone concentrationsistafrom already-

low ozone levels. Again, as EPA itself warns oS p-1 of itsSupplemental RIAIt is
important to note that as the stringency of thaddeds increases, we believe that the
uncertainty in the estimates of the costs and lisredfo increases.”

The sensitivity shown in Tables 4 and 5 is higinlyportant for another reason as well.
The 0.040 ppm cut-off on a 24-hour average bassssgkected because it is the level of
“policy relevant background” (PRB) that EPA chosaise in its prior 1997 ozone risk
analysis. In the current benefits analysis, botttie original 2008 ozone RIA and the
Supplemental RIAEPA changed its PR&ssumptiorio lower levels ranging from 0.014
to 0.032 ppm (varying by city and month). Theskiegawere derived from runs of a
model known as GEOS-CHEM. Table 4 above showsdlnabst all of the increase in
ozone morbidity and mortality risk above the presoeview cycle is attributable to
change in the PRB assumption aradto new epidemiological evidence indicating a
greater degree of ozone potency than was knowB9ii.1 The above sensitivity analyses
are based on EPA’s Risk Analysis in support of26@88 NAAQS decision (EPA, 2007)
and not the RIA, but the same computations of bsnafe done in the RIA and the same
general sensitivity to the PRB assumption must @igst in the RIA benefits estimates.
Since the Risk Analysis focuses on cities with galtehigh ozone levels, one might

%2 The analysis used to produce Tables 4 and 5 uaéshaur rather than an 8-hour daily maximum
average. Although EPA has claimed in the pastttimequivalent 8-hour max is about double the 24-
hour average, detailed analysis of the data usdeP#ydemonstrates that this rule of thumb cleanky a
consistently overstates the 8-hour maximum for @drfaverages above about 0.030 ppm. The 8-hour
maximum associated with a 24-hour average of 040 varies by city but is less than 0.070 ppm and
frequently averages closer to 0.060 ppm (Smith820Q008b).
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expect that an even greater sensitivity than showirable 4 pertains to the benefits

estimates in the RIA, which account for risks asrtbe entire U.S. with on average lower

ozone levels.

Table 4. Sensitivity of Quantitative Risk Estimate PRB Assumption at Exact
Attainment of a 0.074 ppm NAAQS Average of 2002 and 2004 Air Quality Data)

Numbers of Deaths Numbers of Deaths Percent Reduction in
Estimated Using Estimated Using Risk Estimate from
GEOS-CHEM for PRB PRB = 0.040 ppm Change in PRB
Assumptions Assumption Assumption

Atlanta

5.3 0.1 98%
Cleveland

317 2.6 92%
Detroit

30.2 0.7 98%
Houston

17.8 0.7 96%
Los Angeles

28.6 0.0 100%
Sacramento

9.5 0.1 99%
St. Louis

3.4 0.2 96%

Source: Smith and Gibbs (2007) Appendix C.

Table 5. Sensitivity of Quantitative Risk Estimate PRB Assumption at Exact
Attainment of a 0.064 ppm NAAQS Average of 2002 and 2004 Air Quality Data)

Numbers of Deaths Numbers of Deaths Percent Reduction in
Estimated Using Estimated Using Risk Estimate from
GEOS-CHEM for PRB PRB = 0.040 ppm Change in PRB
Assumptions Assumption Assumption

Atlanta

4.1 0.0 99%
Cleveland

26.2 1.2 96%
Detroit

23.0 0.2 99%
Houston

12.7 0.2 98%
Los Angeles

154 0.0 100%
Sacramento

8.1 0.1 99%
St. Louis

25 0.1 98%

Source: Smith and Gibbs (2007) Appendix C.

This is an important issue because the questiovhat level of ozone is actually
background remains open to continuing study ancudson. Monitoring data do not
support the GEOS-CHEM results used in2008 RIA Indeed, monitoring data suggest
a trend of rising background ozone levels. Alswmand enhanced GEOS-CHEM
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modeling efforts are purported to be predictincheigPRB leveld® The evidence above
is that even very small increments in the assunida IBvel will greatly reduce both
mortality and morbidity benefit estimates for ozdran those that have been reported in
the present ozone RIA.

Conclusion

The estimates of benefits in the ozone reconsider&IA are little different from those
in its predecessor, the origir008 RIA despite significant differences in EPA’s
communication about those estimates. Although EdpAesents th8upplemental RIA
for the ozone reconsideration as an update thamnle#sodological improvements since
the2008 RIA the changes that can be called methodologicalawgments have had no
significant effect on the benefits estimates. Bgtthe key changes are EPA’s
unsupported decisions (1) to eliminate all recagnibf the uncertainty in a causal
relationship between ozone and mortality, andd2)aiculate PMls co-benefits down to
the lowest predicted PM level rather than to a lowest measured levelén th
epidemiological studies that serve as the basiER¥Kk’'s PM s concentration-response
relationships. Neither of the latter two changas be characterized as a methodological
“improvement,” and neither is based on advice fielBA’'s CASAC panel overseeing the
ozone reconsideration.

Even with EPA’s changes, however, epplemental RIAoes not provide a cost-
benefit basis for altering the Ozone NAAQS unless imcludes estimates of mortality
co-benefits from changes in BMlevels. That is, not one of EPA’s estimates ef th
benefits of reducing ozone to a tighter alternatizene standard is as large as the costs
of attaining that respective ozone standard —aatemegativenet benefits if based on
ozone benefits alone. Figure 3 on the next pag#trates the data that were presented in
Table 2 to summarize ttf&®upplemental RIA estimates of the net benefits of each of the
alternative ozone standards (relative to the stahoa0.084 ppm) when no P co-
benefits are included. Even using the highesinedé of ozone mortality benefit in the
RIA combined with the lowest EPA cost estimate,¢agmated net benefits of the 0.075
ppm standard are about -$4.5 billion relative ®@084 ppm standard while the yet-
tighter alternative standardse(, 0.070 through 0.055 ppm) have estimated netfibene
ranging from -$8.8 billion to -$12.7 billion. line@ treats the ozone-mortality association
as non-causal, EPA estimates that the current ctanelard of 0.075 ppm would have
net benefits of -$7.5 billion and the yet-tightéeeative standards of 0.070 through
0.055 ppm would range from -$18.8 billion to -$76ilfion. In fact, if there is no causal
relationship between ozone and mortality risk,rteebenefits estimates for standards
tighter than 0.075 ppm remain negative even wighiiclusion of thdighestof EPA’s
PM, s mortality and morbidity co-benefits and using kb end of its cost range.

% gee, for example, Oltmaes al. (2008), Wanget al. (2009) and Coopegt al. (2010).
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Figure 3. Summary of Net Benefits of Each Alternative Ozone Standard Relative to
Standard of 0.084 ppm for Ozone-Related Benefits Only (All Are Negative).

Level of Alternative OQzone Standard {ppm}
0.075 0.070 0.065 0.060 0.055

_1;?[3[’1 I

Net Benefits {s billlions, 20065}
5

[] Ozone Mortality Considered Non-Causal
B Highest Ozone Mortality Estimate Included as Causal

All of the above net benefits statements are based on EPA’s own estimates in the 2010
Supplemental RIA for the ozone reconsideration, although EPA does not summarize its
results in this manner. However, there are reasons to believe that the net benefits may be
much more negative. Sensitivity analyses exist in the original record for the 2008 Ozone
NAAQS decision that demonstrate that that almost all of the ozone benefits — both
morbidity and mortality — derive from changes in ozone on days when the ozone is
already below 0.04 ppm (24-hour average). EPA acknowledges that there is great
uncertainty regarding the existence of any adverse effects from ozone exposures in this
range. Additionally, ozone background levels may rise as high 0.04 ppm so that much of
the change that EPA is assuming in those low 0zone concentrations could not even occur.
If those assumed changes cannot occur most of the estimated ozone exposure changes
could not occur and almost all of EPA’s ozone benefits estimates would not occur.
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