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On February 3, 2014, EPA released the Health Risk and Exposure Assessment for Ozone, 
Second External Review Draft (REA), which was completed as part ofthe current review of the National 
Ambient Air Quality Standards (NAAQS) for ozone. Public comments received on that document 
identified the following two errors: 

1. Incorrect city-specific effect estimates were provided in Appendix 7 A (and based on Smith et al. 
[2009]). The corrected Appendix 7 A table is attached and the corrected values are shaded. 

2. An incorrect value was provided in Table 8-1 (REA page 8-7) for ozone-related premature 
mortality, estimated using the national average short-term exposure effect estimate by Smith et 
al. (2009) and applied to all gridcells (located on the first row of the right-most column in Table 
8-1 ). The cotTect value is 15,000 premature deaths rather than 16,000, and both values have the 
same 95% confidence interval of7,200-22,000. 

Following identification and correction ofthe above errors, both ofwhich were the result of an error in 
transferring information from a data sheet to the document, EPA completed additional quality assurance 
reviews to ensure that the errors were confined to those instances. Specifically, in relation to the first 
error, EPA reviewed and verified the model input data included in Appendix 7 A, including effect 
estimates (and their associated confidence intervals), baseline incidence rates, and population totals. We 
also confirmed that the correct effect estimates were used in the risk calculations. We determined that 
the error identified in Appendix 7 A was isolated to that table; it did not affect the risk calculations 
presented in Chapter 7 and does not have implications for findings or conclusions presented in that 
chapter. 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 25% Postconsumer) 



In relation to the second error, we first verified that both the input data and the estimated values for 
premature deaths reported in the REA are correct. We also reviewed all national-scale risk estimates 
presented in Chapter 8 to confirm that no other transfer errors had been made, and this was the case. 
Because the results based on the national-scale effect estimate applied to all gridcells were presented as 
a sensitivity study to compare against the core tesults based on city-specific effect estimates by Smith et 
al. (2009), Table 8-1 is the only instance in which the results ofthis calculation appear in the document. 
The discussion of this result in the REA was limited to the following: "Compared with applying city­
specific effect estimates to the gridcells corresponding to each urban area, using the national average 
effect estimate for all gridcells yields equivalent central estimates. However, applying the national 
average also results in tighter confidence intervals since the national average effect estimates had higher 
statistical power and thus tighter confidence bounds compared with the effect estimates for individual 
cities." The corrected result continues to support the noted equivalence of the two estimates and does not 
change the conclusions made regarding this estimate. 
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cc: Susan Anenberg, OAQPS/HEID 
Stephen Graham, OAQPS/HEID 
Bryan Hubbell, OAQPS/HEID 
Zach Pekar, OAQPS/HEID 
Susan Stone, OAQPS/HEID 



Appendix 7A. Detailed Information on Effect Estimates, Baseline Incidence and Demographic Data Used in the Epidemiological-Based Risk Assessment 
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Epistudv I I I I .,;'~~IJteOfag!). ba:fcd DBHourMax March-September D-99 l6d 

tog-lwtC' lt I o.ooo2.:~1o1s I o.ooo291921 16,524 

log~ I 0_000419189 I oJm329964 

' cs-lnf•t I o 000280704 I o 000342908 

tog.&wtear I 0 OOOS65437 I 0.000314904 

~g·f•nea• ! 0.00016572 I 0.000356513 

Epistudy distributed lag()o 
~: DSHourMa)( Apri l-September D-99 'd log-Jinear 0.()()()6113218 0.000311744 ~coi'-lak!t"Od 

4,462.,663 

1.953,317 

3,6091318 

2.786,348 

2,737,299 

4,377,305 

1. 1. I Epistudy dlstobuti!:dlag~ for2009 ~1-------i~ 
~ortality, All cause !Smith et al, 2009 I Houston, TX biUd DSHourMax lulu•rv·Dectmbtt Q--99 

6 
d log-IJneal 0J)001199872 0 000207509 for 2009 5,769,285 

Monality,AtJCause Smith et al~ 2009 t.os Angeles, CA 

Mortality, All Cause Smlthetal , 2009 'lew York, NV 

Mortality, All Cause Smith et al., 2009 Philadelphia, PA 

Mortality, All Cause $mith et al ~ 2009 Sacramento, CA. 

Mortality, All Cause ~mith et al,. 2009 StLouis, MD 

Mortality, AU Cause Smit h et al~ 2009 Atlanta,GA 

Mortality, All Cause Smith eta\ , 2009 Saltlmore., MD 

Morta!ity,AIICause Smith et al , 2009 ao,to.n.,MA 

'1ortality,A11Cause '.Smith et al , 2009 :c leveland, OH 

Mortalltv,AIICause t;mithetal.,2009 Denver, CO 

Mor1a1ity, All Cause ,.Smith et a t_ 2009 t>etroit, MI 

Mortality, All Cause 'Smith et al ~ 2009 l'ioustcn, TX 

MortaHty,AllCi!use i.Smith et a! , 2009 LosAnge\e5,CA 

MorUUty, All Cause Smith et al, 2009 NtwYork, NY 

Momlity, A!l cause Smith et at, 2009 Ph iladelphia, PA 

Mortality, All Cause I:Smith et al , 2009 ISaeramento, CA 

"'ortality,AIICause ~mith et al. 2009 St Louls,MO 

Mortality, All Cai.M I.Smith et al-, 2009 "'t lanta,GA 

Mortality, All Cause Smith et al , 2009 l&altlmore, MD 

Mort411lW, Aa C~inCI Smrt11etal.,2009 Boston~ MA 

Mortality, All Cause Smith eta!,, 2009 Clev•l..nd. OH 

Mortalitv,AIICause Smith eta l , 2009 perwer,CO 

E~:;:v DSHourMax ianul!ry-DecembN D-99 ~~tributed lag(). • log-~neat 0 ,000217919 0.000157143 

E.~.::dv DBHourMaK Aprft-Octobet 0-99 :i~tributed lagO. log4lJICat 0.001011366 0..000207428 

E~ass~:Y D8HourMax AprA-Octobet D-99 :i~tributed lag ()o logol1ncar 0.00071395 0.000284572 

E=dy DSHourMax lanuary-Decembe1 D-99 :::ributt-d tag() logft.lt 0.000301579 0.00031446 

E~~:~:v D8HourMax A.prii-October' 0-99 :i~tributed lag(.\. IOg <llr'R'Ioll 0 000540126 0 000342796 11,525 

CBSA OBHourMax ~arch-Octobe• 0-99 

CBSA D8HourMax Aprii-Octobel 0-99 

CBSA D8HourMax April-September 0-99 

CBSA D8HourMal April-October 0-99 

CB5A D8HourMax March-September 0-99 

CliSA 08HourMaK A.pri i-Septembe' <>99 

CBSA 08HourMax J•"~:.~nJ·Dc«mbef 0-99 

CBSA DBHourMax ~on ... ,..o. .. - 0-99 

CBSA 08HourMax Apn1-october 0-99 

CB5A DSHourMaK Aprl,-octobe• 0-99 

CBSA DBHourMax l~ry>Occtm~r <>99 

CBSA D8HourMax AorU·Octobel 0-99 

CBSA DSHOurMaK March-October 0-99 

CBSA 08HourMax April-October 0-99 

CBSA OBHourMax Aprlt-Sep!embet 0-99 

CBSA D8HourMax ,P,pdi-Octob!T 0-99 

CBSA D8HourMax March-September 0-99 

;::!istrlbuted lagOol Regional Bayes· 

'4 based 
distributed lag ()..1 Reg 1~nal Baye,... 

6d bu.-et~ 

distributed lag 0.1 Regional Bayes-
6d b~lo«!(j 

distributed lag 0.1 Regional Bayes-
i&.d WI!!:! 

:;listributed lag[). l Regional Bayes-

6d bo>l«< 

Regional B&Vi!!s· ...... 
Regional Bayes--distributed lag 0 •1 Regional B~yes-

6d ha~ 

cl1.tti!Mcd iag0.1 R:C!rfOMI84.~t-
G-d btttd 
distributed lagO. I Regional Bayes-
6d ,.... 

c:ftstributed lagO. I Regional Bayes-

£d 1>1'-Cd 

distributed lagQ.-1 Reglo.u!Bayes-

Dd b11•d 
distributed lag(). 

6d 
dd.trr~r-dlago. 

~· distributed la&O. 

•• 
distributed lag 0. 

6d 
d'111tlh.Y.ed lagO. 

" 

PMlO 

PM10 

PM10 

PMlO 

PMlO 

to&f lf!C:.t I o 000260274 I 0 .000235902 '24.565 

f-
~g-11 nea • I O,D00939893 I 0.000282919 22,630 

log-'Qneal I 0,000882699 I O.I:XXB00367 

log-~· I 0_000678936 I o.OC0263728 

log-Uneat I 0.00:0293 I 0 .000350178 

log-~near I 0000715864 1 0000262244 1 SA I 21,387 I $1\comP,'.clcG 

c.omplefCC-J-------1 for 2009 
log-11 nll!!ar I O.OOJ422972 0.000182-'lS.Q 

log-\ nea rl 0,000198781 I 0.000150979 

bg~Mif I o 001122295 I o 000180774 

log-al near I o 001025996 I 0 .0002391169 

Jog-J'f!ttr I 0000107022 I 0000323012 

log•O'nelt I o 000675448 I o OCQ28 

tog-linea' I 0.000118303 I O,(XX)545629 

log-• near I 0 OOJ47Z682 I 0 000530993 

IOg·Onear I 0,000159064 I a C00575152 

fog-linear I o,. Q()()I.I625BS I o 000433506 

log-linear I -0.0000383 I 0 000526253 

for2009 36,135 

1----
121.736 

37,426 

r---

~ 
16,888 

24,565 

16,4034"~20 

'13,239.830 

4,737,330 

4,341,150 

1,855,249 

5,991,005 

5,4:37,691 

7,553,629 

3,404,546 

3,714,085 

5,620,925 

6,437,742 

21,587,310 

16,202,260 

7,904,328 

4,770,990 

3,369,708 

5,991,005 

5,437,691 

7,553,629 

3,404,546 

3,714,085 

Mortality, All Cause 08HOUfM.I• j 



Study lnfonn~tlon IC·A function) lucli:M lndde.N.t4 

Study area Risk assessment 

Endpolm 51ud't ~rbl,. rtucfot ..,,u I teompltt• li\ll m~~ ~Un& .Pf'riod IAcu·•,.e ILat 

Mort.lHty,AIICi!use 

Mortal ity, All cause 

Mortality, All Cause 

Mortality,AII Ci!use 

Mortality,AIICall$e 

Mortality, All Cause 

Mortality, AU Cause 

Mortality, AU Cause 

Mortality, All cause 

Mortal ity. AilCilu$e 

Mortality, All Cause 

Mortality A11Cau5e 

Mortality, All Cause 

Mortality. All cause 

Mortality, All Cau~e 

Smlthet.,!. 2009 

Smith et ar 2009 

Smith et al, 2009 

Smith eta/, 2009 

Smith et a/~ 2009 

Smith etal, 2009 

Z.ftObc..>tl•nd 
i~.ma(bJ,lCIOI 

Z..ftOftUi ln:d 

'Xi:rwtf".J.[t:lt xes 
Z.anobettiand 

~ton,TX CBSA 

~os Angeles, CA C8SA 

NewVork,.NV CBSA 

Philadelphia, PA CBSA 

Sao-amento, CA C8SA 

St.Louis, MO CBSA 

~tlanta, GA C8SA 

Baltimore, MD CBSA 

~tQ~ UA CBSA 

Sensitivity Analysis · lon&·term e)(pOSu~lated respiratory mortality 

Mortality, Respiratory 1-Jerrett et a l , 2009 l,iotfanta. GA CBSA 

Mortality, R~piratory l ~errett et a l , 2010 ISaltimore, MD CBSA 

Mortality, Respiratory (Jerrett et al, 2011 (!Mtan,. MA CBSA 

Mortality, Respiratory I.Jerrett et al, 2012 (Cleve land, OH CBSA 

Mortal ity, Respi tatorv fJ~rrett et al., 2013 (Dem.tt. CO CBSA 

Mortality, Respiratory lkrrett et al., 2014 (Dfl\lolt,. Mf CBSA 

Mortality, Respiratory ( lerrett et al. 2015 lttouston, TX CBSA 

Mortality, Respiratory (Jerrett et at, 2016 (los Angeles, CA CBSA 

Mortality, Respiratory (terrett et al., 2017 (New Vork, NY CBSA 

Mortality, Respiratory IJerrett et al .. 2018 (Philadelphia, PA CBSA 

Mortality, Respiratory IJ.errett et al, 2019 (Sacramento, CA CBSA 

Mortality, Respiratory l l'errett et al., 2020 l5t. Louis, MD CBSA 

a-all Beta distributions assumed to be normal 

D8HourMax January-December 0-99 

DBHourMaM Januarv.Oe<.embet 0-99 

DBHourMa~ Aprii·Ot:tober 0-99 

DBHourMax April-October 0-99 

DSHourMax January-DecembeJ 0-99 

DSHourMa~ Aprii·Oetober 0-99 

D8HourMean htfte Augen\ 0-99 

CBHourMean June-August 0.99 

I)SHourMean :une-Augus1 D-99 

Seasonaf..avg OlhrMax I April-September I ao-99 

Seasonal-illvg OlhrMax I Ap~-Se:ptember I 30-99 

Seasonal-avg D1hrMa~ I April-September I 30·99 

Seasonal-avg D1hrMax I April-September I 30-99 

Seasonal-avg DlhrMa• I Aprii-Seplember I 30-99 

Seasonal-avg D1hrMa~ I April-September I 3D-99 

Seasonal-avg 01hrMax I Apr.I-Septemb!!-F I 30.99 

Seasonilll-avg OlhrMall I Apr-,l-Seplembel I 30-99 

Seasonal-avg D1hrMax I Aprii-Septembe( I 3D-99 

Seasonal-avQ DlhrMa• I April-September I 3o-99 

Seasonal-avg OlhrMax I Apri-Septembet I 3!>-Sl9 

Seasonal-avg D1hrMax I A.prii·Septembel' I 30-99 

Clrstrrbuted lag(). 

s• 
dnvibt.eted lag 0. 

•• 
d.s\nbr.nedJigQ.-

64 
rfdtributed !agQ-. 

6d 
dlftllbr.Cfllag()o 

~-distributed lag Q. 

'" 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N. 
NA 

NA 

NA 

NA 

b-Gent et al., 2003 also usese the following prevalence rates: 0.028 (wheel~). 0.015 (shortness of breath), 0,012 (chest tightness) (from study) 

"'"" A.dditionalstudy 1St11tlstlcallntunalt 
det.ib MocnL (Seta) 

t E(effect 

ndm~\-al' '"'" -PMlO )Og·tM•r 0000631017 0,00036226!3 for2009 36,135 

PMlO log-linear 0 000052~ O.CXl034734S 

PM10 log-~near 0.{)00440658 0.000390403 

PM10 klg-llnear 0.000544544 0.000518628 

PMlO log-linear 0 000280547 0 ()()()5.43375 

PM10 t;.g•llfte!U 0,000360175 0,000581296 16. 888 

tog-1 

Reglnoal log-linear I 00031!32937 ( 0,0027397( -.3,803 3.893 

Reginoal tog.ttr~e.af I 0,003853068 ( 00027397 ( 3,970 3,952 

Reglnoal log•TIMilf I 0 0038S306ll 0.00273971 6,466 6,328 

Reglnoal krg~:t'le-.tr I o 00460.!l295 ( 0.00273!371 2,947 2,873 

Reg,noa1 log-Une.u I o.oo3H7797 f o.0027397f 2.287 2.324 

Reginoal togof.nc-!1' I 0004604295 1 o.ooz73Sl7 ) 4,094 ll.007 

Reginoal los-linear I 0.003192937 1 0 .00273971 3,317 3,370 

Reginoal log-linear I 0002767363 ( 0,0027397 ( 12,443 12..529 

Reglnoal log-~near I 0 0038530681 0,00273971 10~779 10,600 

R11g~ log-ttnear I 0003853068( 0,0027397! 6,747 6,620 

Reginoal tos~.- 1 ooo3117797 l 000273971 3,814 3,835 

Reginoal log .J'.~~«at I O,OD4604295 I 0 00273SlJ I 3,143 3.072 

PGp,~t.t~ 

... , .... 
... woo 

6,437.742 

21,587,310 

16,202,260 

7,904,328 

4.770,990 

3,369,708 

5,991,005 

5,437,691 

7,553,629 

3,404,546 

3.714,085 

21.587.310 

16,202.260 

7,904.328 

4,770.990 

3,369,708 

3.283.262 I 3,419~286 

3,195,786 1 3,255,695 

4,562,351 1 4,631,833 

2.105,91:19 I 2,107,957 

z,os5,1os 1 2,137,319 

3,382,306 I 3.373.240 

3,359,712 I 3,529,238 

11.723,570 I 12.038..790 

9,67o,o19 1 9,817,407 

4,647,403 1 4 ,726,359 

2,695,086 1 :2,765,834 

1,998,779 1 2.o2s,127 


