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proposed P standards in a letter to the
Administrater [Henderson, 2008, p. 2),
noting that members of the CASAC PM
Panel were gonsrally pleased that the
proposed 24-hour P < primary
stendard was within the renpe that had
previously been recommended by most
members, Further, the Panel recognized
that the praposed choice of the high end
of the recommended range was a policy
judgment. A pumber of commenters,
inclhiding many States and Tribes, who
supparted the propozed level penerally
placed preat weight on the
recommendatior of CASAC,

IMany more commenters sxpressed
dizsgreement with the proposed levsl.
As noted above, these commenters
gnem].ly fell into two distinat proups

at expressed sharply divergent siews
on their interpretations of the science
(in some ceses taking inte considerstion
"new” stience not included in the
Criteria Document), on the appropriste
policy responze hased on the science,
and on how the quantitative risk
asseszment shontd factor into a decision
on the standard level.

In interpreting the available seientific
information, ineleding consideration of
“new" science, and advocating a policy
response based on the science, one
group of commenters focused strongly
on the uncertainties they saw in the
scieutific evidence as a hasis for
concluding that no change 1o the current
level of the 24-hour PM; 5 standard was
warranted. This proup included
wirtually all commenters reprezsenting
industry asspciationg and tusinesses, In
commenting on the propozed level,
these commenters most generally relied
on the same argyments prasented above
in section ILB.2 as to why they belisved
it was mappropriate for EFA 1o make
any revisions to the zuite of primary
PM: 5 standards. That is, they asserted
that the health effects of concern
associated with short-term sxpasurs to
Pl ; have not changed significantly
since 1997; that the wncertainties in the
wnderlying time-series epidemiologic
studies arw as preat or greater than in
1897; that the estimated risk npen
attainment of the current P 5
standards is lawser pew than it was
when the FMp 5 standards were set in
1997; and that "new™ stignce not
included in the Criteria Dogument
continues to increase nncertainty shout
possible health risks asgociated with
exposure to Pz s These genera)
¢omnments are addreszed above in
section ILE.2.

In more specific comments, TTARG
and other commenters in this group
called into gquestion EPA’s rationate for
the propozed level of 35 ug/m®. In 5o
deing, these commenters primarily

relied on an examination of this
mticnale incinded in am attachment to
UARG's comments as the bagig for
conciuding that the available stodies do
not support EPA view of the ewerall
pattern of statistically significent
associations in studies of short-term
excposure to PM; ; across 2 wide rangs of
yath percentile Pz 5 values. This
examination of such smdies concluded
that thers i no consistent pattern of
associations at levels up to (and abgve}
the 65 pefm? 95th percentile level of the
current standard. This examination was
based on an mdividual consultant’s
ranking of a set of short-term expasure
studies by what is characterized as the
“orerall significance™ of each study's
results. A number of studiss were
included in this exarvination that EPA
did not include in losking at the pattern
of aszociations.

In considering the approach used in
this examination, 8P4 concludes that
the cateparical rankings weare
inappropriately defined in a very
restrictive way that overly emphasized
Certain studies based on selechon
criteria that favored mukti-polintant
models and alternative model
specifications, which had the effect of
dismigsing statistically significant
Tesults i some studies. This conclnsion
reflects EPA’s consideration of these
izsues as presented above in section
ILE.2. As nated therg, EPA beligves in
the importance of a comprehansive
gvaluation that considers and waighs a
variety of evidence, including biological
plausibility of associations between the
varions pollutants and health outcomes,
and focuges on the stability of the size
of the effect estimates in Hme-series
rdies using both single- and multi-
pollutant models, rather dran just
looking at statistical sipnificance in e
larme vorober of alternative models and
using it simplisHeally to delineate
between real and suspect associztions.
In addition, the examination mchided
several studies that, for a variety of
reasomns, EFA does not believe are
) riate for such an analyziz. The
inclusion of sch studies, many of
which had low statistical power, sexved
to dilute the pattern of associations seen
in stndies considered by EPA as
providing & more appropriate basis for
this type of exarnination.

F er, even if this examination were
to be accepted at face walne, it stil]
would support a distinction between the
pattarms ufl?a.ssociatiuus abowe and
below the propozed level, in that over
half of the cited studiag with 95th
percsntile values above 35 ug/m? weare
characterized as being of overall or
mixed significance, sud more than half
of the cited studiss with 95th percentile

walues below 35 apfm? were
characterized as having no overall
sipnificant associaticn. After fully
considering this examination of patterns
of study results, the Administrator
believes that the observaticns of
patterns of study results presented
earlier in this sectinn remain valid 42
The other group of commenters,
including many medical proups,
numerous physicans and academic
researchers, many public health
orgahizations, some States, and a large
number of individual commenters,
viewed the epidemiclogic evidence and
other health studies as strong and robust
and expressed the belief that a much
stronger policy response is warranted,
penerally consistent with a standard
lewvel 2t or below 23 pg/m?, Some of
these commenters ganerally expressed
the view that the level of the standard
should be set below the lowest Jevel
observed in any of the studies fhat
Teport zoy statistcally significant
associaion. Some also evpressed the
view that impartant uncertainties
inherently present in the evidence
wiarrant a highly precamtionary policy
response, particularly in view of the
serious nature of the health effects at
issue, and should be addressed by
selecting a standard lave] that
incorporates a large margin of safety.
More specifically, American Lung
Association et ol and other commenters
noted thrae studies included in the
Criteria Docurnent with 98th percentils
values below 35 wg/m?, including 4
mortality study in Phoeniv {Mar et o,
20010; reamelyzed in Mar et g, 2003)
with & 98th percentile valve of 32 g/
me, 4 stedy of emergency depertment
visits in Montreal (Delfing er ol 1397)
with a §5th. percentile value of 31 pp/
m¥, and & study of increase in
myocardial infarction in Boston (Petars
et al., 2001) with a 98th percentile value
of 28 pg/m3, Firther, these commenters
entpressed the view that EPA's proposed
approach to selecting a level of the 24-
henr Phs < standard is fundamentally
flawerd becavse it “relies nunreasanably
o0 point estimates of statistical
significance at various concentrations,
rather than on trends, and hecause it
completely fails to consider issnes of
statistical power” [American Lung
Asgociatiom &t ol g, 37). In additicn,
these comrnentews fpund EPA's
justificatiem for the proposed level to be
“simply irrational " in that it
“essentially fabricates uncertainty' as a
basis for avoiding senting a standard that

Az The EPA's cansidertion, of this examitetion is
discussed more filly in the Raspanss to Cormeeanks
document
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the evidence “clearly indicates is
necessary™ (Td.]. '

I eomsidering these comments, the
Adminiztretor first notes that be
genetally agrees with CASAC'S view
that selecting a level within the e of
30 to 35 pgfm? is a public health prjic:y
judgment and that the science does not
dictate the selection of any specific level
within thig rauge. The Adminismater
alzo beligves that this policy judgment
should take into consideration the
important wncertainties that remain in
issues that are central to interpretng
these types of time-series epidemiologic
studies. White the Administrater
believes that progress has been marde
since the last review in addressing key
uncertainties, as discussed above in
section JL.B.2, EPA and the stientific
comppanity, including CASAC and the
National Research Cenneil (NRC),
recogoize that impartant uncertainties
remain that warrant further research
(e.g.. see NRC, 2004). Thus, the
Administretar does not agree that the
fgency is “fabricating"” tncertainiigg
that do not exist. Mere specificaily, in
vonsidering the studies cited in these
comments as a hazis for a standard level
below 35 pe/m*, the Administrator
continues to believe that it is necessary
to consider not paly the results of these
studies and the inherent uncertainties in
such studies, but also the pattern of
results from cther studies with similae
air quality values. In so doing, EPA
notes that the statistically significant
rezults in Peters ef of. (2001] were
uniguely associated with 110 2 hour lag
times, but not with 24-hour average
PMs < comcemtrations, such that it weuld
Fmﬁdeavmytarmnus basis for the
evel of a 24-hour average national
standard. While the studies in Phoenix
and Montreal do provide some ¢videmce
of statistically simaificant associations
within the range of 30 to 35 pgfm®,
several other studies within this range
of air quality that generally have
somewhat greater statistica] power and
narrgwer ccnfidence ranges do not
provide such evidence. In making the
public health policy judgment inherent
in selecting a standard level, the
Administrator baligres that it is
necessary to weigh the svidence and
related uncertainties against the
requiremnent that the stendard is 1o be
neither mnre nor less stringent thar
necessary to protect public health with
an adequate margin of sefety. See NEDC
v, EPA, 002 F. 2d 982, 971 (D.C. Cir.
1590]) [in censidering level of a NAADS,
EPA is required to take into acconnt all
of the relevant studies in the record and
raticnally determine what weight to give
each study); APFv. Gostle, 885 F. 2d

1176, 1187 (DC Cir, 1981] [same]. Io 50
doing, the Administrator does not agree
that this evidence presented by
American Lung Association ef al.
warrants a level below 35 ug/me.

These commenters also identified
several “new" studies in support of
their erguments for 3 lower level, As
moted above, as in past NAAQS reviews,
EP4 i basing the final decisions in this
review on the studies and related
information included in the PM air
quality cxiteria that have undergone
CASAC and public review, and will
consider the newly published smdigs
fur purpeses of decision making in the
nesct P NAAQS review. Nonetheless,
in provisionally evaluating commenters’
snpuments {see Response to Comments
document), EPA potes that {ts
provisional assessment of “new™
science found that such studies did not
materially change the conclusions in the
Criteria Docurnent.

With megard to the other studies, EPA
notes that neither the Vancouver nor the
Atlanta stedies found statistically
sipnificant azzociations with PM:.., and
that the Atlanta and California studies
were conductad in areas with 9&th
percentile PM; s values well above the
gupnsed level Thus, EPA concludes

at, taken at face valne, thess studies
wonld provide no basis for the
comrnenters’ claim that they would
require a lewer standard leve] than cne
hased on the stience included i the
Criteria Dogumment,

With repard te considering how the

uentitative risk assessment shontd

ctor into a decision on the standard
level, EPA notes that both groups of
conunetters generally consider the risk
aszegsment in their commeats on the
standard level, but they reach
diametrically opposed conglusions as to
what standard level is supperted by the
assessment, The general views of hoth
groups on the implications of the risk
assessment are presented shove i
section [LB.2, with one graup arguing
that it supports a decision not to revise
either of the current Mz s standards,
and the other group arpuing that it
supports a decision to revise hoth PM, ¢
standards, Mare specifically, some of
the medicel/enviranmental bealth
commepters consider the maguitude of
risk estivvated to remain vpon meeting
the proposed 24-hour standard as 3
strong reason 1o select a lower level.
These commenters generally assert that
the risks are likely even higher than
EPA's primary estimates, in part
because EPA incorporated & surrogate
thresheld of 10 pgfm® even thongh there
is oo clear evidence of a threshold in the
relevant time-seres studies. On the
other hand, the industry/business

commenters generally assert that the
risks are likely lower than EPA":
primary estimates, in part becanse EPA
did not base itz primary estimates on an
assessment that included all statistical
model results presented in the stundics.
Having considered comments based on
the quantitative risk assessment from
both groups of commenters, the
Administrator finds no basis to change
the position on the risk assessment that
was taken at the time of proposal. That
iz, as dizscunssed above, while the
Administrator recognizes that the risk
ASEESSINATT TERtS UN 8 More extensgive
body of data and 55 more comprehensive
in scope than the astessment conducted
in the last review, he is mindful that
sipnificant wocertainties continng to
underlie the resulting quantitative =k
estimates. Further, in the
Adminigtrator’s view, as noted above in
thiz section, this risk assessment, which
iz based om studies that do not rezolve
the iggue of a threshold, has important
lirpitations as a hasis for standard
setting in this review, sinee if no
threshold is assumed the assessment
necessarily predicts that ever lower
stendards result in ever lower rigks.
This has the effect of tnasking the
ingreazing uncertainty that exists as
lower levels are ¢onsidered, even when
# range of assumed thresholds are
considered. As asesult, the
Administrator judges that the
gquantitative rick assessment doss not
provide an appropriate basis for
selecting the level of the 24-hour PM: «
standard. .

After carefully taking the abave
camments and considarations into
acoount, the Administrator has decided
to set the level of the primary 24-hour
PWa s standard at 35 pg/m?. In the
Administrater's judmment, based on the
currently available evidenoe, a standard
set at this leve]l will protect puablic
bealth with an edequate margin of safety
from serivus health effects including
premature mertzlity and hospital
admissions for cardisrespiratary canges
that are likely cansally azsociated with
short-term expasure to PMa . A
standard get 4t & higher level would not
likely result in improvements fa air
quality it areas acrass the country in
which short-term exposure 1 PAL < can
reasonably be expected tn be assoviated
with serious health effects. A standard
set at & lower leval would only result n
significant further public health
protection if, in fact, there iz a
contivunm of health Tisks down to the
lower end of the ranges of air quality
cbservad in the key epidemiologic
studiss and if the reported associations
are, in fact, cansally related 1o PMa < at
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these lower levels, Based on the patiern
of resalts observed in the availahle
evidence, the Administrater is nat
prepared to make those assnmptions.
Takinp inte accoun? the wncertainties
that remain in interpretng the available
epiderniolopic studies, the 1ikelihood of
obtaining benefits to public health
decreases at lower levels while the
likelthood of requiting rednetinns in
ambient concenirations that pa beyond
those that are nesded to reduce risks o
public health increages. Cu balance, the
" Administrator does not believe that a
lewer standard is necessary to provide
the requisite depree of pablic health
protection. This judement by the
Administrator appropriately considers
the requirement for a standard that is
neither more nor less stringent than
necessary for this purpase and
recognizes that the CAA deoes not
require that primary standards be set at
a zero-Tisk level, but rather at a level
that redices risk sufficiently so as to
pratect public health with an adequate

margin of safety.
2, Anpual P - Standard

Eased on the approach discussed
ahove at the beginning of section ILF, at
the tirpe of proposat the Adminisrater
relied upon evidence from the long-term
expasure P . studies as the pringipal
basis for selesting the proposed level of
the annual standard. In considering
thess studies as a basts for the level of
an apuual standard, the Administrator
agreed with the evidence-based focus in
the Staff Paper of looking at the logg-
term méean Fhs « concentrations acrass
the citiss imcluded in such long-term,
stedies. In 50 doing, the Adminisrator
recognized that these studies, like the
short-term exposure studies, provide no
evidence of clear effect thresholds or
lowest-ohserved-effects levels. Thus, in
focusing on the cross-city long-tetsy
mean concentratisns in these stadies,
the Administrator was sesking to
establish a standard level that will
Tequir: improvements In air quality in
aresas in which long-term exposure to
PM: - can reasonably be expected 4o be
agsoeiated with serfons health effects,

Baged on the characterization and
ascgezment of the lang-term FMy ¢
exposure studies presented in the
Criteria Tocument and Staff Paper, in
the propuszl the Administrator
recopaized the importance of the
validation efforts and reanalysas that
hawe been done since the last revigw of
the original Six Cities and ACS
mostality shudies. These new
asseszments provide evidence of
generally rotust asspciations and
S;?D*-"ide g basis for greater confidence in

g reported asgociations than in the last

review, Ior emmple, In the extent to
which they have made progres: in
wnderstanding the importange of issues
related to co-poltutant confonnding and
the specification of statistical models.
Crmsistent with the information
available in the last review, these two
kew long-term exposure mortality
studies reported long-term mean P 5
concentrations across all the citieg
included in the studies of 18 and 21 pgf
m?, respactively. The Administratar alag
particulazly recognized the impartance
of the extended ACS mortality study,
published since the last review, which
provides new evidence of mortality
related to lung cancer and further
substantiates the statiztically significant
associations with cardickespiratory-
related mortality observed 1n the
criginal stdies.*? The Administrator
uuted that the statistically significant
associgtons reported in the extended
ACS ztudy, in a large number of citie:
across the U.S., pravide pvidence of
effects at a lower long-term mean PMa 5
concentration {17.7 ygfma) than had
been obzerved in the original smdy,
although the relative risk estimates are
somewhat smalter in mapnitnde thap,
those teported in the original study. The
assessrnent in the Criteria Document of
these mortality stadies, taking into
account study design, the strength of the
study (in terms of statistice] sipnificance
and precision of result), and the
robustness of results, concluded that it
wonld be appropriate to give the
preatest weight to the reanalyzes of the
Six Cities and ACS studies, and in
particular to the vesultz of the extended
ACS study [(EPA, 20044, p. 3-33) in
weighing the evidence of mortality
effects associated with longterm
expozare to Py 5. Consistent with that
assessment, the Administrator placed
greatest weight on these shzdies as a
basis for selecting the proposed level of
the amnual P 5 standard.

In addition 1o these mortality studies,
the Adminiztrator also recognized the
availability of releveot morbidity
studies providing evidence of
respirstory morbidity, inclnding
decreasad lung functon prowth, in
children with lemg-term exposure to
FM: 5. Studies conducted fn the U.5.
and Canada include the 24-Cities study
considered in the last review znd wore
vecent studies of cokerts of children in
southern California, in which the long-
term mean Fils < concentrations in 21l
the cities included in the strdiss are

A3 [n the oxtended ACS study, sipnificant lung
CAACET afste 1 bemy woTn fe‘mdgfunhuse with kigh
schas] education or less, but not far those with
Eetter thar a high school educaion. When dats are
commhinad for ell sdacation levale, 8 aigetSeani
ageoriation 12 kond

approcimately 14.5 and 15 po/m?,
respectively. As discussed in section
[LA. of the proposal (71 FR at 2632), in
the 24 Cities study, statistically
significant assoeiations were reported
between long-term fine particle
exposures and lung function meesures
at a sinple point in tigne, wheress
positive but generally not statistically
significant assoctations were reparted
with prevalence of severs! rezpiratory
conditions. As interpreted in the last
review, the results the 24-Cities
study are uncertsin as ta the extent 1o
which the assoclation exends helow g
long-term vaean PM: 5 concentration of
approimately 15 pgima. The mare
recemt Southern Californfa children's
cohort study provides evidemee of
important respiratory worbidity effects
in children, inclvding evidence for a
new measure of morhidity, decreased
growth in lung function. Reports from
this study suggest that long-term PMg 5
exposure is associated with decreases in
lung function growth, as measured, over
a four-year follow-up period, although
statigtically significant associations are
not consistently reported. The
Adroinistrator recognized that these are
Impuortant new findings, indicating that
long-term PM; 5 excposure may be
associated with respiratory merbidity in
children. However, the Administratar
&lsu observed that this is the only study
reporting decreased lung fanction

, condncted in just one area of

& country, such that further stndy of
this health endpoint in ether areas of
the country wonld be neaded to increase
confidence in the reported associatons.
Thus, the Administrator provisiomally
concluded that this study provides an
uncertain basis for sstablishing the lewel
of 2 national standaxd (Id. at 2651).

The Administrator generally gareed
that, as discussed in the Staff Paper
(EPA, 2005, p. 5=22], it was appropriate
to consider 2 level for an anmial PM; 5
standard that is below the averages of
the lonp-term Phs 5 concentrations
aoress the cities in the key lovg-term
exposure mortality studies, recogoksing
that the evidence of an assoeiation in
any such study is stronpest at and
around the long-term average where the
data in the gtndy are most concentrated.
The Administratar was mindfnl that
considering what standard is requisite
ta protect publtic health with an
adequate margin of safety requires
public health poligy judgments that
neither cverstate oot naderztate the
strength and limitations of the evidence
or the appropriate tnfarences to be
drawn from the evidenge. The
Administrator provisienally soncluded
that thase key martality stadies, topather
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with the morbidity studies, provide a
baszis for comsidering g standard level no
higher than 15 pg/ma. This leva] {x
somewhat below the long-term masm
concentrations in the key mortality
studies and consistent with the
interpretation of the evidence from the
morkidity studies disrnssed above,
Further, in the Administrator’s
provisiomal view, these studies did not
provide an appropriate basis for
selecting a level lower than the current
standard af 15 pgim®,

In considering the extent to which the
quantitztive risk assessment can help to
inform these judgments with regard to
the wororal PM: 5 standard, the
Admintstrator apain recogmized that risk
estimates based on simmlating the
attainment of standards et at Jower
levels, a5 expected, continue to sugeest
some additional reductions n Tisk at the
lower standard levsls considered in the
assegsment, and that these estimates
largely depend upom assumptions made
about the Iowest level at which reported
azsociations will likely persist and
remain causal in natnre. This, the
Administrator was again hegiteant to use
such rigk sztimates as a basis for
propesing a lower anmual standard level
than 15 pg/m?, the level that iz haged
directly on the evidence in the studies
themselves, as discussed ahove.

Taking the above considerations inte
account, the Administrator proposed to
vetain the level of the primary anmual
FM: < standard at 15 pg/m?. In the
Administrator's judgment at that time,
based on the currently available
evidence, a standard set af this lewg]
would be requisite to protect public
health with an adequate margin of safety
from serious health sffects, including
preenature mortality and respiratory
merhidity that are likely cavsally
assoriated with long-term exposure to
PMy 5. This fudpment by the
Administrator appropriately considered
the yequirsment for a standard that is
neither more nor less stringent than
necessary for this purpose and
recognired that the CAA does not
require that primary standards be set at
a zerg-risk level, but rather at 4 level
that reduces rizk sufficientiy so s to
piotect p'fui:lal}g bealth with an adequate
margin o .

At the time Eir‘ptnposal, the
Administratar recopnized that the
CASAC Panel did not endorse retaining
the anoual standard at the cwrrent Ievel
of 15 pg/m? [(Henderson, 30054, p. 7). In
weighing the recommendation of the
CAZAC Panel, the Administrater
carefnlly considered CASAC's stated
rationale, [n discussing its
recommendation [Henderson, 2005a),
the CASAC Panel first noted that

changes to either the annual or 2&-hour
PM: s standard, or both, conld be
recommended. The Panel then gave
threg reasons for placing more exmphasis
an lowering the 24-hour standard than
the annnal standard: (1) The vast
majority of studies indicating effects of
short-term PM; 5 exposure were carried
cut in settings in which Phq s
concentrations were larpely below the
current 24-howr standard level of 65 g/
m?; {2] the amount of evidence an short-
term exposure effects, at least as
reflected by the number of reportad
studies, iz greater than for long-term
exposure effects; and {3] tocdcologic
findings are larpely related to the effects
of short-term, rather than long-term,
expogiures. In not endorsing the opticn
resented in the Staff Paper of retaining
level of the curremt anmual standard
in cemjunction with lowering the 24-
hetr standard, the CASAC Panel
observed that some cities have relatively
high anoual PM; 5 concentrations
without much day-to-day variation and
that such cities would only rarely
exceed a 24-hour standard, even if it
were set at a level below the current
standard. In such a city, attaining a 24-
hover standard weald likely have
minimal if any effect on the Iong-texm
mean FMg s concentration and
consequently wonld be less likaly to
reduce health effects associated with
long-term exposures. These observatioms
indicate the desirability of Jowering the
lewel of the annual PM: s standard as
well ag that of the 24-hour standard, 2o
as to ensure that revisions to the
standards achiewe appropriate
reductions iu long-term exposures.
Based on these considerationg aad
taking into account the results of the
rizk agsessment, mast CASAC Panel
members favored setting an anpual
standard i the range of 14 to 13 pgfm?,
along with loweriog the 24-hour
standard [Hendergzon, 20058, p. 7).

In congidering these views, the
Administrator noted that the
appropriatensss of seting an anmoal
standard that would lower annual PM; 5
concentrations in ofties across the
country depends upon a policy
judgment as o what apooal level is
yequired to protect public health with
a0 adequate margin of safety from long-
term exposures to P 5 in light of the
avail;glg evidence. In congidering the
evidenss of effects associated with lung-
term Pha s osure as 8 hasis for
selecting an adequateiy health
protective annual standard, as discussed
above, the Administrator provisionally
concluded thar the svidense did oot
provide a basis for requiring spoual
levels belaw 15 ug/m®. Thusg, the

Administrater agreed conceprually with
the CASAC Panel that any particular 24-
heur standard may not result in
reducticns in the leve] of long-term
expozures to P 5 in all saneas with
Telatively hipher than typical anoual
PM; s concontrations and lower than
typical ratios of peak-to-mean values (71
FE 2652). Further, the Administrator
apreed that this general advice
supported relying on the anmial
standard, and nat the 24-hour standard,
10 achieve the appropriate level of
protection from long-term expuosures to
PMy . However, the Administeator did
not believe that this advice necassarily
translated tnte 4 reason for setting the
anomal FM; ¢ standard at & lewel helow
the current lewel of 15 ug/me. As
discussed ahove, the Administranoe
believed that the principal basis for
selecting the appropriate level of an
annnel standard shepld be the evidence
provided by the long-term studiss, in
conjunction with fudgments concerning
whether and over what range of
concentrations the reported gssociations
are likely eausal, withont relignece on
the risk assemeﬁ. and that thiz
evidenge reasunably supported retaining
t{}te current lovel of the annnal standard
d.).
Reflecting the great importance that
EPA places on the adwice af CASAC, the
inistrator selicited broad public
comment on the range of 15 down to 13
pgtm* the low end of the range
Tecommended by CASAC for the level of
the annpal Pz 5 standard, and oo the
reasoning that formed the basis for that
recommendation. The Adminisgator
recopnired that a decision to select 2
standard in this range below 13 pgfrm?
wonld place greater wedght o the
strengﬂl: of the associations reported in
the key epidemiclogic mortality and
merbidity lonp-term exposure studies
down ta the lower part of the mnge of
FMa2 3 voncentrations observed across all
the citigs included in these studias,
Such a standsrd could alse reflect
preater reliance on the results of the
guantittive risk assesstnent that
sugpested increased reductions in misk
assoctated with meeting an anoual
standard at such lewer levels [fd.).

At the ime of proposal, the
Administrator also recognized that
sharply divergent views on the
appropriate level of this standard had
been presented to EPA as part of the
NAAQS review process, and solicited
comnents on & wider range of levels,
down to 12 pg/m? on alternative views
of the ap%mpriate interpretation of the
epideminlogic evidence and related
uncertainties, and on relevant research
that would improve our woderstending
of key issues and analytic approaches to
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better inform policy fudgments in the considering this infarmation provide protection apainst both short-
future. As was the case with the 3¢hour  gualitatively, as discuzzed above in term exposiras and long-term
PMz < stendard, the same sharply section 0.5, the Administrator believes  exposures, but notes that such a public
divergent views were again axpressed that the estimates of risks lely to heaith policy choise was made

s of remain upon attainment of the cuurent  primarily because the shori-term

by the two distinet grm.l
commenters identifisd above in section
II.B.2, as dizcmssed below,

In considering comments received on
the proposal, the Administrater first
notes that CASAC requested that EF A,
reconsider its proposed decision on the
lgve] of the aonual PM, ; standard and
set the level within the range that
CASAC had previously recommendad,
13 to 14 pg/m? (Henderson, 2008, p.
1).44 In 50 doing, CASAC reitersted and
elzborated on the scientific basis for its
earlier recommendation [Hendersan,
2006, pp. 3~4), whizh included
consideration of the Agency’s risk
asses=ment (a5 “the pritnary means of
determining the effects on risk of.
changes in the 22-hour and annual
FPhif: « standards in concert™) as well as
the observations that “a lower daily
Pl < concentration limit alone cannot
be relied on to provide protection
against the adverse effects of higher
annna) gverage concentrations,™ that
“there is evidence that effacts of long-
term PM3 5 concentrations ocorr at or
below the level of the current standard,™
and that “ghort-term effects of Phis s
persist in cities with annual Phids s
concentrations below the current
standard” down to approximately 13 pp/
m* (¢.g., Burnett and Goldherg, 2003;
Mar et al., 2003; and Lipsett ef ol
1947), The CASAC concloded:

It summary, i
supported by
understanding, indicates adverse effects of
Pz 4 g current antwal svarege levels below
15 pgfm?, The PM Panel realized the
theertaintiag invplved in & an
appropriate, health-protective level for the
anvinal standard, but noted that the
uncertainties wonld inoreasa rapidly balome
the level of 13 pg/m® That is tha basis for
tha PR Panel racomoendation of a lavel at
13-4 pg/m® (Henderzon, 2008, p. 4).

In onse to CASAC: request for
reconsideration, the Administrator has
carefully considered ifs stated views
and the sefentific basis for the range it
recommended. As an initial matter, the
Administrator netes that CASAC's
recommendation o lower the level of
the annmal standard was based in large
maasure on the results of the Apency’s
risk assessment, which exemined
chanpes in both the 24-hour and annnal
stancard levels in concert. In

= Twig M Panal mamhbers did ot sgres with thy
vigwe of ke majority, spressing the view that there
wntss o adoguate soisntific basie te chaoss en
annual Pl - etendard Jeve! within the tange of 12
a3 15 pgém™ anet that the choics of 8 spacific lavel
within that racge was & policy decision [Herdeszar,
A00E, p. E).

suite of PM¢a 5 standards are indicative of
risk= that can reasonably e judged to be
impeortant from a public heatth
perspective, and thus suppert revision
of the current snite of standards. In
addressing what revisions to the current
suite of PMz ; standards are appropriate,
the Administrater has determined that
the evidence of bealth effects associated
with short-tavm exposure to Pz is
such that it iz appropriate to lower the
level of the 24-hour Phis 4 standard [as
dizcnzsed in section ILF.1 abawre}.
Hewever, as discussed more fully above,
the Administrator also believes that thiz
risk assessment has important
limitatinns as a basis for setting a
standard level in this review, in part
hecaese the available studies do not
resolve questions related to potentizl
effect thresholds and becauze of other
important uncertaintias noted ghove in
secton I 4 3. As a result, the
Adminjgrator fudges that the
gquantitative rzk aszessment does not
provida an appropriate basis for
selecting theIimrel of either the 24-hour
or the anmual Phis - standard. Thuos, the
Administrator more heavily weighs the
implications of the uncertainties
associated with the Agency's
quantitztive risk assessment than
CASAC apparently does, and disagress
with CASAC that the risk assessment
results appropriately serve as a primary
basis for 4 decision on the level of the
antmal PM; « standard.

The CASAC also conzidered the
evidence from specific short-term
exposure shadies as part of the basis for
its recommendation for a lower annual
standard lavel, pobeting to studies
indicating that effects from short-term,
exposure of FM: ; persist in citfes with
annial Phis « comcentrations helow the
current standard, While the
Administrater does not disagree with
CASAC's factual statements regarding
the findings of the studies of short-term
exposure effacts, he belisves that, based
on the evidencs available in this review,
# is more appropriate to consider the
short-termn exposure studies a3 a basis
for the level of the 24-hour standard and
to consider the long-term exposure
stirdies a3 2 basis for the tevel of the
annual standard. The Administrator
Tecognizes that the Agency nsed
available short-term exposure stmdies as
the primary basis for setting the level of
a “generally controlling™ annnat
standard in the last review, with the
purpose that the annual standard would

exposure studies were judged to be the
evidence available at that time
and the evidence from lomg-term
exposure studies was fudged to be too
limited to serve 2s other than a
secondary consideration in setting the
level of the anmpal standard. See 62 FR
38675 n. 41 and 38876, In this review,
however, the bodies of evidence for hoth
short- and long-term exposures have
been subsizntially exctended and
strengthoned, such that each PM; .
standapd ten appropriately be eveluated
based on the most directly relevant body
of seientific studies, and can be foeyzed
on praviding protection fom the health
tisks evaluated in that hody of seientific
studies, The Administrater contimmes to
helieve, consistent with the svidence-
based approach presented in the Staff
Paper, that nsing evidence of effects
associated with periods of expomme that
are most ¢losely matched to the
averaping time of each standard is the
maost appropriate public health policy
approach to evaluating the scisntific
gvidence in selecting the level of sach
standard, with each standard designed
tuDsEOﬁdE protection from the health
i . associated with expusu:ra‘ii‘h
reflecting that averaging time. Thus, the
Administrator believes that the 24-hour
stendard shauld be set so a5 to provide
an appropriate degree of protection from
health effects associated with short-term
exposures to FMa s, and the annual
standard should be st s a3 to provids
un approprizte degree of protection from
health effects associated with long-term
exposures to PMp s In defermining the
level of each standard, the
Administratar believes it s appropriate
o rely on the short-term studies fex
purpases of determining the leve] of the
22-hour standard, and the long-term
studies for purpeses of determining the
level of the annual standard 25
Therefore, the Adminfstrator dees nat
believe that pvidence from short-term
gxposure stadies is an appropriate basis
for selecting any different leval of the
annuat standard in this revigw than that
selected based on the long-term
exposure eridence. The EFA has instead

«3This ix gonsisicnt with the epproach tesen in
the Staff Papez, sections 5.3.4.1 ard 5.3.5.1, for
evaluating the evideace-based consideredions
telated 1w setting the standards. The CaSAC= letler
of June &, 2005 states that the Sacaad Deaf of the
Aeaff Paper wes “Srisntifically weil-rensoned," with
the excapton of 2 saction rot relevant in the fre
Pl (Headergan, 20054, pp- 1=2), The CABAC's
zemeral view thus inchides this svidense-basad
approech precantad ie the Staf Pagpes.
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evaluated these short-term expomsre
studies in the context of determining the
appropriate level for the 24-heur
standard.

Finally, CASAC alsn expraessed the
view that there is evidence that effects
of long-termn PM: s concentrations occur
at or below the level of the current
standard. While the Administrater
apvees that any such evidence would be
directly relevant to his decision on the
level of the annual PM; « standard,
CASAC did not provide any specific
information as to what studies ir felt
provided such evidence nor the
considerations that played a role in its
interpretation of the studies, inchiding
its assessment of the uncertainties
inherent in any such stadies. = as
discuszed below, the Administrator has
considered the available studies of long-
term exposre to Pz 5, together with,
the uncertainties inherent in that hody
of evidence, {o resch hiz final decizion
on the level of the armual standard.
However, since CASAC did not provide
any mare specific staternents as to its
aszessment of snch mortality or
rorbidity studies, the Administrator
cannot determine in what ways his
mdpments about that evidence may
differ from CASAC's views.+* Lacking
such specific statements to support
CASAC's vigw that there is evidence
that effects of long-term P 5
concentrations oconx at or below the
level of the current standard, the
Administrator cannot discern a clear
ling of stientific reasoning that would
preciude the current level of 15 Jgim?
from beinﬁla reascnable policy choice
hased on the most relevant available
evidence on the health effects of long-
term exposures in Pha s,

As noted above, EPA received other
comtments on the propagal foom two
distinct groups of commenters, One
greup that included wirmaily 2]l
COmMmenters reprosenting indnstry
associations and husinesses agreed with
the Agency’s proposed decizion net to
Tevisa the level of the annpal P«
standard. The other group of
commentars included many medical
Eroups, Tumerous physicians and
academic researchers, many public
health organizetions, many States, and 2
large number of mdividual commenters.

& The EFA dars not believe that CASaC hased
this statemaat an the eridance it rites conceming
effacts aezociated witk the logg-tarm means of the
showt-trer, stadies, Thase studies address efects
from short-term exposures, and do not address
effacte frorm lang-krm caposres.

+7Tha CASAC did eepress the view that although
Bre “mew' seienbific SHerEre that was ot
ingluded in the Criteria Document appears b
support itz Badings, Bt literture wgs oot needed
10 suppert ks moommendetion of B lower anrical
standerd lavel (Handerson, 200G, g 8).

They stronply disagreed with the
Agency’s proposed decision and arpued
that FPA should lower the level of the
annual PM; s standard, While some of
these commenters felt that the level
should be set within the ranpe
recommended by CASAC, mest such
commenters advocated a level of 12 gt
m?, These commenters larpely based
their views on the same peneral
censiderations put forward by CASAC
45 & basis for its recorrmendation to
lower the level of the annipal PMa 4
standard. To the extent that thesa
commenters, ke CASAC, relied upon
the Agency's risk assessment oy the
evidence from short-term exposure
studies 2z a basis for their views, their
comments ave addressed abave.
Comments that address how specific
long-term ¥My 5 exposure studies should
be considered as a basis for the level of
the annual Py s standard are addressad
below.

A few commenters offered detailed
comnents on the key long-term
exposure Phs s mortality stedies
dizcussed in the proposal, including the
original analyses and reanalyses of
ACS and Six Cities cohorts and the
extemded ACS cohort stndy. In general,
some medicalfpublic health/researcherf
State commenters ¢ d the view
that EP A has downplayed the results of
these studies to the extent that they
provide evidence of effects below the
leval of the current standard. For
example, American Lung Association et
al. and Schwartz (2008) asserted that the
ACE gohort study and the HET
reanalysis provide direct evidence of
premature mortality aszociated with
annual exposures below 15 pp/m? based
on plots of the concentration-respunse
funetion between long-term exposure to
PMa 5 and risk of dying across 50 1.5,
metropelitan areas that show ng
substantial dewiation from linear, non-
threshold relationships down through
levels well below 15 pg/me. These
commentens did not, however, discuiss
the uncertainting inherent in this type of
ggide:lm‘.ol{:gll: study or the implications

these uncertainties on their
interpretation of the resulrs.

In contrast, seme industry/business
cammenters (e.g., Plllsbury ot ai.;
Annapolis Center; UARG) emphasized
that wncertainties remain in interpreting
these studies with regard to issnes such
as potential confounding by co-
pollutants, especially SOs, modeling to
address spatial corvelations in the data,
and effect modification by education
lewel or socioeconomic statis. In
addition, some indusrybuosings:
commenters raised additonal guestiong
about the appropriate interpretation of
these key studies in lipht of ather

studies, which EPA did not rely on, that
provided either mixed or no evidence of
PM» s-mortality associztions, and in
light of their view that the studies that
EPA relied on report implansibly barge
effect estirnatas.

In considexing these commenters’
sharply divergent assessments of the key
mortality shrdies, the Administratar
cobtinues to believe that these studies
provide strong evidence of an,
association between long-term exposure
to PMa s and mortality. Howewver, the
Admipiztrater believes that the
remaining wacertainties weigh against
reaching the conclusion that the lews] of
the anmial Phs 5 standard shonld be
lowered on the basis of these studiss. In
reaching this conchugion, the
Administrator notes that even though
the lonp-term average Phis <
concentration across the gities in the
extended ACS study [17.7 pg/m7) ix
lower than in the original study (21 ugf
m?], tha level of the ourrent standard is
still appreciably below the long-term
average of the extended ACS study and
that of the Six Cities study (18 tgfm¥),
In commenting on alternative
approaches to interpreting the study
results as a basiz for setting a standard
level, American Tuwg Association at al.

ed the view that the level of the
standard should more appropriately be
based cm the concentration that iz coe
standard deviation below the crass-city
long-term avetage in each relevant long-
term exposure study. In considering
such an approach, the Admindstrator
notes that while that approach would by
definition lead 1o a more precantisnary
standard, there is no basiz for
concluding that it is a more
sedgntifically defensible appreach or
that it ig more appropriate in this ctse
where a number of key uncertainties in
the evidence remain 1o be addressed n
future research, and where the hasic
decision is a judgment by the
Administrator a2 to what level is neither
moare nor less sringent than is necessary
tu protect public health with an
adequate marpin of safety. The
Administrator continues to beligwe that
it i= reascmahle 1o base the decision ou
the standard level an lomg-term average
PMy s concentrations in the key long-
term expostine studies, becanse the
evidence of an aszociation in any such
study is strongest at and around the
long-term average where the data in the
study are muost concentrated [¥1 FR
2651].

Eoth grovps of commenters alag
ideptified several “new” mortality
studies not included in the Ceiteria
Dwieument in suppest of their various
wiews. As noted above in Secdon LC, as
in pagt NAAQS reviews, EPA is basing



L

]

AL

_bl-.!

5."’

ok

127 VT4

P

51176

Federal Register/Vol. 71, No. 200/ Teesday, October 17, 2006/ Rules and Regulations

the final decisions in this review on the
studies and related information
included in the PM air quality criteria
that have un e CASAC and public
revigw, snd will constder the newly
published studies for purposes of
decision making in the next PM Ha A0S
review. Nonethelass, in provisionally
evaluating commenters’ argnments [see
Response to Comments document}, EPA
notes that its provisional assessment of
pew™ stience found that such smdies
did not materially change the
conclusions in the Criteria Document.

Formes commenters who supported a
lower annual standard level also
asserted that EP A failed to adeqnately
consider leng-term exposure PM; 5
morbidity studies, especially studies of
effects o children. For example, the
Children’s Health Protection &dwisary
Committes and other sommenters noted
that studies by Raziewns of al, [1995)
and Ganderman gf gf, (2002, 2004)
showed effects on children's lung
function at long-term cross-city average
PM= ¢ comcenirations of 14.5 pg/m?® and
15 pg/m?, respectively. The proposal
potice included a carefnl discussion of
the 24-Cities stundy [Razienne ot al.,
1946) and the eariier Southern
California children's health study
[Gauderman ef al., 2000, 2002}, stodics
which were included in the Criteria
Document,*® and explained the basis for
the Admimistrator's provisional
conclusion that these stndies provide an
uncertain basis for establishing the Jews]
of 3 netional standard {71 FR 2657).
These commenters offered no
information that would change the
Administrator’s judegment with regard to
these studies. 49 In addition, the
Children's Health Advisory Committee
#lso cited several studies of “traffic-
related” pollution (van Viiet et of., 1997;
Bromckresf of al., 1987; Kim at af.,

2004 5%) a5 showing assaciations
between fine particies and advarse
respirgtory outcomes, including ssthma
in children who live near major
roadways, with mean anoual average
fine particle comcentmtions near and
below 15 L.‘;F.I‘m%

In considering these comments, EPA
first notes that studies of raffic-related
pollution generally da not dizentangle
potential effects of fine particles from

48 The Faudermann & of. [2004] study oited By
these commerters isa “aew' study, and EPA's
provislonal eoxgideration of this study is dismuzsad
in thy Response to Comments document

A0 Tae Administraiee notes Bak ASAC'S Letter of
arch 21, 2006 did not noks any objection to his
vigws or these peorhidity shudics 35 distussed in
the proposal, or provide any reasen to reconaider
such viewwa [Henda=eon, 204d5].

YA, et @l f2004) is a “new" stude end EPA'
provisional soneldersbior of this study is diseusced
in the Rasonce i Caxneast document.

those of other traffic-related pollutants,
and thus provide an uncertain basis for
establishing the lews] of a Pz -
standard. Further, tva of the studies
cited by this commentet arg “nens™
studies not inclhrded in the Criteria
Document Ag discugsed ebove in
section LC, EPA is basiog the final
decisions in this review oo the studies
and related information included in the
PM air quality criteria that have
undergone CASAC and public review,
and will consider the mewly published
studies for purposes of decision making
in the naxt PM NAAQS review.

The CARE and some other
commenters who supparted a lower
anpual standard level discussed the
rationale used by the CARS in deciding
tu set the State’s anmual PM; ¢ standard
gt & level of 12 pg/m?. Some of these
commenters also pointad to the World
Health Organization’s anngnal B 5
guideline value of 10 pg/m? in support
of their view that the seientfic evidence
supports an annual P, ¢ standard in
the U.8. at a level no higher than 12 g/
m'. In considering these comments, the
Adrninistrator notes that his decision is
conzirained by the provision of the Caa
that requires that the NAAQS be
requisite to protect public health with
ax adeguate margin of safety. This
Tequives that his judgment is to be based
0w, an interpretation of the evidence that
neither everstates nor understates the
gtrength aad limitetions of the evidence,
or the appropriate inferences to be
drawn from the evidence. This i not the
same lopgl framework that poverns the
stannderds set by the State of Califernia
ar the gnidelines established by a
working group of scientists within the
World Health Orpanization.5* Thus, the
Administrator does not agree that the
California standard or the WHO
puideline provide an appropriste basis
for setting tha level of the annual Fidz 5
HNaAQSs in the T35,

The Administrator further stresses, as
explained at proposal, thet he i= placing
the preatest weight in detemrnining the
lewel of the annual standard om, the long-
term means of the levels azsociated with
mortality effects in the two key long-
term studies in the record, the ACS and
Bix Cities studies [71 FE at 2651). The
ALS and Six Cities atndies are the two
key donp-term studies in this Teview,
taking inte acconnt both “study design,

" For axemp’e, the Califoen’s statate daes nog
sefier to setting & 2tandard thaot (5 "requisite”™ 2
protect. a5 that term ic nsed 0 the CAA, and
Californie, unlike EPA, may taks acaramie impacts
into comaideration in settinp air quality stioda-ds
In addfitinn, a8 with the WHO guidelines, the
standerds appanr to ba mare in the aeture of goals
as coerpared ba hinding requiremerts that mast he
el-1

strength of the study (in terms of
statistical sigrificance and precision of
result), and the consistency and
robusiness of results’ [F1 FR 2651), and
also the comprehensive reanalyses of
these studies, which invelved
replication, validation, and senzitivity
analyses. These reanalyses replicated
the original results and confirmed the
associations noted in the original
studies (EPA 2005, p. 3-17). The
Administrator has taken into account all
the relevant studies but in evaluating
the strengths and weaknesszes of the
various studiss has determined that the
greatest weight should be placed on
these key studies, as compared tp other
studiss, in determining the level of the
anrval standard. As dismssed abewe,
the level of the current annual standard
iz appropriate as it iz appreciably below
the long-term average of these key
studies. This standard is aleo basically
gt the same level as the long-term
gverage in the two mobidity studies,
the 24 Cities shudy and the Southern
California children's cohort study.
These morbidity studies provide an
umcertain basis for setting the level of
the national standard, and, therefore, in
the fudgment of the Administeator do
0ot warrant setfing a lowes Jevel for the
annual standard than the lewal
warranted based on the key montality
studies. 32

After carefully taldnp the above
comnments and considezations ints
account, the Administrator has decided
to retain the level of the primery annual
P - standard at 15 pp/m?, In the
Administrator's judgment, based un the
currently available evidenge, 3 standard
set at this level would be requisite to
protect public health with en adequate
margin of safety fom serions heal
effects including prematare mortality
and respiratory morbidity that are fkely
causally associated with long-term
eorppsTe to Phz s A standard setata
lower level would only result in
significant forther public heatth
protection if, in fact, there iz a
continuim of health risks in areas with
long-term averape P s concentrations
that are well below the cross-city long-
term average concentrationg ohserved in

=1 Tha EFA I8 mat recuired to bagu e levol of the
standard se either the highest or Lowast lavel Fon
anyr gog stidy, Rather, the Admindatrator sust
"make er Informed judpseat bated oo avaiiable
evidesrs " Amermn Peiroleum Inet v, Costle, 655
F. id ot 1187 NBEDC v, EEA, 902 F. 2d al 971, Such
an inforred judgmenl ean cesult to highes levals
than shéwn, jn some of tha studies it the racard.
Bar, rg- NROE v TPA, 902 F. 2d at 371 (upholdisg
1987 Pidyp annna! standard, selected fom "near the
middle of the ‘range of interast’ ") AP[ v, Costls,
BES F. 2d at 1187 [upheldiag 1870 Yaonrly sbmdard
fgr ozmoe selected at leve] highes thaz a momber of
stadies in F1e racard).
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the kev epidemiologic studies and if the
reported associations are, in faet,
causally related tn PM; 5 at those lower
lewvels. Bazed on the available evidence,
the Adminigtrator is not prepared to
make these assumptions. As was the
vase in considering the 24-hour P, 5
standard, taking into ageount the
uncertainties that remain in interpreting
the available lonp-term exposure
epidemiologic studies, the likelihood of
ohtaining benefits to public health
decreases with a standard set below the
vurrent level, while the likelihood of
requiting reductions in ambient
voncentrations that go beyond those that
axe needed to reduge risks to public
health increases. On halanes, the
Administrator does not helieve that a
lower standsrd is needed to protect
public: health with an adequate margin
of safety. This judgment by the
Administrater ap; iately considers
the requiremant for a standard that is
neither more nor Jess stringent than
necessary for this purpose and
recopgnizes that the CAA does not
reguire that primary standards be set at
a zerorisk level, bur rather at a level
that reduces risk sufficiently so as ta
protect public health with en adequate
margin of safety.

€. Fined Decisions on Primary Pz s
Standerds

Fer the reasons discussed shove, and
taking into account the information and
assessments presented in the Criteria
Document and Staff Paper, the advice
and recommendations of CASAC,
including its vequest to reconsider parts
of the proposal, and public comments
received on the proposel, the
Administraten is revising the cucrent
primary PMz s standerds. The suite of
standards a5 revised will provide
increased protection from the heglth
risks associated with exposure to Fidz s,
apd in the judgment of the
Adrninistrator will he vequisite to
protect public health with an adequate
marpin of safety.

Specifically, the Administrater is
making the following revisions:

(1) The level of the primary 24-hour
PMy s standard is revised to 35 ug/m?.

(2] The form of the primary anvnnzl
PM: 5 standard iz revized with regard 1o
the criteria for spatial averaging, such
that averaging across monitoring sites is
allowed if the amoual mean
concentration at each monitoring site is
within 10 percent of the spatially
sveraged annual mean, and the daily
values for each menitoring site pair
vield a correlation coefficient of at least
0.9 for each calendar quarter. Tiata
bandling conventiong for the revised
stendards are spegified in revizions to

Appendix N, as discussed below in
section ¥, and minor tevisions to the
reference method for monitering PM as
PM; s ave specified in Appendix L, as

i ed in section VL

In a related rule on ambient air
monitoring regulations (40 CFR Parts 53
and 58] published elsewhere in today's
Fedexal Register, EPA i3 revising the
requitetnents for reference aad
equivalent method determinations for
fine particle monitors, monitoring
network descriptions and periedic
assesements, quality assurance, and data
certification,

Izsues related to the implementation
of revised FM; s standards are discussed
below in section VII. The EPA plans to
propose related revisions to the Air
Qu.ﬁity Index for M s at & later date.

III. Rationale for Final Decisions on
Primary PM;; Stavdards

A. Introduetion
1. Chremsiriewr

This section presents the
Adminiztrater's final degisions on the
review of the primary NAADS for P,
The rationale for the final decizions on
the primeary Piin NAADS includes
considergtion of: (1) Evidence of health
effects related to short- and long-term
expasures to thevacic coarse particles;
(2} insights gained from a quantitative
sk assessment prepared by EPA; and
(3} specific coneclugions regarding the
ne»edp for revisions to the current
standards end the clements of standards
for thoracie coarse particles [f.e.,
indicator, averaging time, form, aod
level] that, taken together, wounld be
requisite t¢ protect public health with
an adequate in of safety.

Ir developing this rationale, EPA has
teken into a¢eount the information
available from a growing, hut still
limited, body of evidence on health
effects associated with thoracic coarse
particles frore stndies that use FMjpp5
as a measure of thoragic coarse particles.
The EP4 has drawn rpon an inteprative
synthesiz of the body of evidence on
associations between exposire 1o
ambient thoracic coarse particles and a
range of health endpoints [EPA, 20043,
Chapter §), focusing on those health
endpoints for which the Criteria
Document concludss that the
associations are suppestive of passihle
causal relationships, In its policy
assessment of the evidonce judged to be
most relevant to makiog decisions on
elements of the standards, EPA has
placed greater weight on 17.5. and
Canadian epidemiclogic stndies using
theracic coarse particle measurements,
since smidies conducted in other
countries may well reflect different

demographic and air pellution
charmarteristics,

While there is little question that
particles i the thoracic coarss particle
size range caw present a risk of adverse
effects to the most sensitive regions of
the respiratory tact at sufficient
exposure levels, the characterization of
health effects attributable to varions
levels of excposure to ambient thorzcic
coarse particles is subiject to
uncertainties that are markedly greater
than is the case for fine particles, Az
summarized below, however, there iz a
growing body of evidence available
sinee the last review of the PM NAAQS,
with impaortant new information coming
fromm epidemiolagic, toxicologic, and
dostmetric studies. Moragver, the newly
available research stndias have
undergone intensive scratiny through
multiple layers of peer review and
extended opportunities for public
review and comment. While irportant
uncertainties remain, the review of the
health effects information has heen
extensive and dealiberate. In the
judgment of the Administratnr, this
intensive evaluation of the scientific
evidence provides am adequate hasis for
rnaking final regiatory decisions at this
time.

In addition, this review has already
provided important input 19 EPA's
research and monitoring plans for
improving owr firhime understanding of
the relationships between exposures to
ambient thoracic coarse particles and
health effects. As discuszed in the
propusal, the epidemislogical evidence
available in this review is almost
entitely based on measurements of
undifferentiated PMm_z,j mass, without
regard 1o the composition of thoracic
coarse particles. ¥et both fundamental
tocdcalogical considerations and the
limited data avajlahle on this iz
strongly suggest that the hezlth effects
could vary gigmificantly depending
upoen the composition of the ambient
¢ourse particle miv The goal of the
Agency's research and monitoring
programs geing forward is to provide
scientific advences that will enable
future PM MAAQS teviews to make
more informed decisioms that will
provide more effective and efficient
protection against the effects of thuse
coarse particles and related source
wmizsions that prove to be of concern to
public health,

The health effects information and
humaen risk assessment were
surmmarized in secticns LA and 1B of
the propesal and are only briefly
cutlined in subsections TLA.2 anel 3
below. Subsequent sectinns provide a
mote complete discussion of the
Adrninistrater’s rationals, in light of key
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issues raised in public comments, for
his decision to retain the current 24-
hour primary PM,pe standard and to
revoke the corrent annual Phe
standard, Specifically, thase sections
present a mare complete discussion of
the Administrator's rationale reparding
the need to meintain protection against
the health offects of coarse particles
[section TTLE] a5 well 22 the rationale for
the decisions regarding specific
elements of the primary PM,e standards
including indicator {section IM.C); and
averaging time, level 2ad form (section

2. Overview of Health Effects Evidence

The first PM NAAQS (36 FR 8185
used an indicator based solely on a
preexisting manitar for total suspended
particles (T3P) that was not designed 1o
foens on particles of grestest risk to
health. In preparing for the initial
review of those standards, EPA placed
a major emphasis on developing a new
indicator that considered the sfgnificant
amount of evidence on partiels size,
composition, and relative risk of effects
from penetration and depasition to the
major regions of the respiratory fract
(Mikler #t 2l., 1979). The developrment
and assessment of these lines nf
gvidence in the PM Criteria Document
and PM Staff Paper published between,
1879 and 1985 culminated in revised
standards for FM T.hatus&dPM;u as the
indircator (52 FR 24634). The majar
conclusion from that revige, which
revngined unchanged in the 1997
teview, was that ambient paxticles
smaller then or equal to 10 1w in
aerodimamic diameter are capable of
penetrating to the deeper “thawasic"™ 52
Teghons of the respirstory tract and
present the greatest concern to bealth
(81 FF. 65648). While copsiderable
adwvances have been made, the geailsble
evidence In this review continues 1o
support the basie contlisions reached
in the 1587 and 1997 reviews regarding
peneration and deposition of fine and
thoracic coarse particles. As discussed
in the Criteria Document, both fine and
theracic coarse particles penetrate to
and depasit in the alvenlar and
trachechronchial regions. For e range of
typical ambient size distributions, the
total deposition of thoraric coarse
particles to the alvenlar region can be
vomparabie to or even larger than that
for fine particles. For areas with
sppreciable coarse particle

*3The “thatasic™ regions of the respiretory tract
are lomated in tha chest [thoeax] and are compriced
of the trachao-brenehial regien with goooectzg
airways agd the alveslar, or gas-axchenge reagion of
the lung, Fer pace of comranmiratine, “themos™
partir’es perptrating to these togions are often
called ugala ble" particlac,

concentrations, thoracie coarse particles
wold tend to dominate particle
depositien to the tracheabromchial
region for mouth breathers (EPA, 2004a,
P. 6-16). Deposition of particles to the
tracheobronchial region fs of particular
gencern with respect to agpravation of
asthme,

In the last review, litile new
toxicologic evidence was available on
potential effects of thoracic coarse
particles and there were few
epidemiplogic studies that had incleded
direct measurements of thoracic caarse
particles. Bvidence of associations
between health nutcomes and P, that
were condncted in areas whege Py,
was predominantly compozed of
thoracic coarse particles was an
important part of EPA's bagis for
reaching conclusions abewt the requisite
lewel of gmtecﬁnn from coarse particles
providad by the final standards. The
ngw studzes gvaileble in this review
inclwde epidemioingic studies that havg
reported associations with heafth effacts
using diract measurements of PM .. s,
as well as new dosimetric and
toxicologic studies.

Section I A of the proposal forther
outlines key information contained in
the Criteria Document [Chapters 5-3)
and the Staff Paper {Chapter 31 on
¥nown or potential effects assosiated
with exposure tr thoragic soarse
particles and their major constitnents.
The information kighlighted there
inclides:

(1) New information available on
potential mechanisms for health effects
aszociated with exposure 10 thoracic
coarse particles or their constitents.

(2) The nature of the effects that have
heen associated with short-tero
exposires to ambient thoracic ¢oarse
particles, partcularly in wban and
industrial settinps, including
sggravation of respiratory and
cardinvascular dizease (as indicated by
increasaed hogpital admissions),
increased respiratery symptoms in
children, and premature mortality.

(3} An integrative agsessment of the
evidence on health effects mlated to
thoracic coarse particles, with an
emphasis on the key issnes raised in
asseszing the available community-
based epidemiologic strdies, including
alternative interpretations of the
evidence, both for individual smdies
and the pvidence as a whale.

(4] Subpopulations that appear to be
sensitive to effects from exposure to
theracic coarse particles, specifically
ingluding individuals with preexdsting
Iung diseases such a5 asthma, and
children and older adults.

(5] Conclnsions, based on the
magrnitnde of these subpopulations and

rizks identified in health smudies

conducted in urhan and baduztral areas,

that exposure to ambient thoracic coarss

Eartiﬂles can have an impertant public
ealth impact.

The summary of the health effects
evidence related to ambient goarse
paxticlas in the proposal will not be
repeated here, The EFA emphagizes that
the final decisicns on these standards
take into ercount the more
comprehiensive and detailed discussions
of the scientific information on these
issues contained in the Cdteria
Document and Staff Paper, which wers
reviewed by the CASAC and the public.
For reasons summarized in section 1.C
ghowe, EPA is not relying on studies
published after completion of the
Criteria Document as a basis far
reaching finsl decisions on these
standands,

3. Overvigw of Quantitative Risk
Aszzpscment

The peneral averview and diseussion
of key components of the rick
assessment used to develop risk
estimates for PM; 5 preseated in secHon
.4 above is also applicable to the
assessment done for PMips « in this
review. Howaver, the scope of the risk
assessment for Py o < i5 much mors
limited than that for PM: «, reflecting the
much more limited body of
epidemiclogic evidence and air quality
information available for PM:H,s. Ag
discussed in chapter 4 of the Staff
Paper, the PMip.g < risk assessment
includes risk estimates for just three
urban areas for two categories of health
endpoints related to short-term
exposire to PMiao -7 haspitel
admissions for cardiovascular and
Tespiratory causes, and respitatory
SYmMHoms,

Estimates of hospital admissions
atirtbutable to short-term ¢xpozare to
PMip» s have been developed for Detroit
(cardiovazenlar and respiratory
admizsion:] and Seattle [respiratory
admissions), and estimates of
respiratory symptoms have been
developed for 5t Lowis 5 While one of
the goals of the P,y 5 < risk assessment
was to provide estirnates of the risk
reductions associated with just meeting
alternative PM.; g 5 stendards, the
natures and magnitiede of the
uncertainties and concerng associsted
with this portion of the rigk assessment
weigh against use of these rigk estimates
42 a basis for recommending specific
standard levels (EFA, 2005, p. 5-59).

M Coantitative risk ostimatas associated with
recEnt air quality lewvale for thees thees eities ars
preseated in Figures 4—11 and d-12 of the Staff
Fapes.
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These uncertainties and concems are
summarized in section ILE of the
proposal and discussed more fully in
the Staff Paper (Chapter 4) and the
technical support document {Abt
Associates, 2008

B. Need for Bevigion of the Cuwrent
Primary PM;¢ Stenderds

As presented in the proposal, taking
inter acecnnt both the natire of Tecent
seientific evidence and legal
considerations, this review of the
primary FMio standards has focesed on
whether to revise the indicater for
theotacie coarse particles, and on the
appropriate leve]i form and averaging
time for any revised indicator. Tha basis
for reaching a final decision on the
indicator, as well as other facets of the
standards, is presented below in
sections ILC and M D. This section
provides an averview of the
considerations that led 1o the
Administrator's provisional conclusicn,
at the time of proposal, that it would be
appropriate 16 revise the FMip standards
by adopting & new indicator [Ph) g 5].55
The =ecticn then presents a sengnery of

lic comments concerning whether

e available evidence supports
retention, revision, or revocation of
standards to protect against expasure to
thoracic coarse particles. For the reasons
discussed below, the Admipistrator has
eongloded, consistent with CASAC and
Staff Faper racommendations and
conclusions drawn at the time of
proposal, that contited protection
against health effects associated with
short-term extposure to thoracic coarse
particles is requisite. However, EPA
notes that, having conzidered the issuaes
traized in extensive pablic comment on
the proposal, the inistrator's fing]
decision differs from that in the
proposal regarding whether it is
appropriate to revize the indicator in
order to retain protection from coarse
particles. This section, and the
subsequent section on indicstor, outling
the rationale presented at the timne of the
Froposal, and then describe how the
Administrator has reached a different
conclusion in his final decision

1. Overview of the Proposal

The {nitz] issue addressed in the
curren? review of the primary P g
standards was whether, in view of the
advances in scientific mowledpe
reflected o the Criteria Documant znd
Staff Paper, the current standards

33 The Administrator alse proposed qualificaions
to the indieator, and ca ording savisions to the
level and Fogn of the 24-hour standard to prevides
protactior that ia penerally equivalent o that
afforded by the Pl o standard, and b ravokes the
anal, P, standerd,

should be tevised. The Staff Faper
addressed this question by first
considering the conclusions reached in
the last review, the subsequent litigation
of that decision, and the namre of tsha
new information evailable in this
IETiew.

[z 1997, in conjunction with
establiching raw Phs s standards, EPA
concluded that gontinued protection
against potential effects associated with
thoracic coarse perticles in the gize
range of 2.5 1o 10 Jm was warrznted
based on particle dosimetry, toxicologe
information, end limited epidemislogic
evidemce from studies that measured
P31 in areas where coarse particles
wers likaly to dominate the distribution
(B2 FR 38677). This information
indicated that thoracic coarse particles
can deposit in those regions utP the lung
of most oomcern (ie., the
trzchootronchisl and alveolar regions,
which together make up the themeic
region],*® and that they can be expected
to aggravete effects in individuals with
asthma and contribute to mereased
ujpper respiratory illness (52 FR 38666—
8.

Further, EFA, decided that the new
fonection of PMyp standard(s] wonld be
to provide such protection against
effects associated with particles in the
DAITOWET 512¢ Tange betwesn 2.5 to 10
pm. Although some consideration had
been given 10 A more narrowly definad
indicator that did net inclnde fine
particles [e.g., PMias =), EPA decided
that it was move appropriate to continge
ta use PM, g as the indicator for
standards to control thoracic coarse
particles. This decision was based in
part on the recognition that the only
studies of clear quantitative relevance ta
health effects most likely associated
with thoracic comrse particles used PMaq
in areas where the coarse fraction was
the dominant fraction of PMip, narmaly
two studies conducted in aneas that
substantially exceeded the 24-hour Py,
stamdard (52 FR %2679). The decision
alzo reflected the fact that there were
only very limited ambient air quality
data then svailable specifically on
tharacic coaxse particles (1.e. Phdip o ),
in cantrast io the gxtensive monitaring
network already in place for BMy,. In
essence, BPA congluded af that time
that it was appropriate to continue ta
vontrol theracic coarss particles, but

FOEPA farther consluded at that e that the
rizks af adverse haelth sfacts pesacinted with
doppsition of partcles in the themcic regien are
"markadly praatar thas for deposition in the
exctratheraece (hewd| mpitn,” and that deka from
exctrathomcic deposition ara st ertly Lo that
partclas which deposit ¢oly i that mgion can
safely Be escilyded from the standasd indicaras™ (52
TE. 356841,

that the only infarmation available upon
which to bage such standards was
indecxed in terms of Phin.

In subsequent litigation regarding the
1997 PM NAAQS revisions, however,
the U5, Court of Appeals (D.C, Circuit)
held in paxlt thatl]g;i had not provided
a rezzcnable explanation justifying nse
of Pivlin 2= an indicator for theoracic
coarse particles. ATA [, 175 F.3d at
105455, Although the court found
“ample support” (id. at 1034) for EPA's
decision to regulate thoracic coarse
paxticles. it vacated the 1997 revised
FM 5 standards. The result of
subsequent EPA actions, discussed
above in section 1.C, is that the 1087
PMi5 standards remzin in PI.E.CE [65 FR
80776, 80777, Dec, 22, 2000) and the
present revigw iz consequently of those
1937 standards.

It this review, the Staff Paper focused
ou. the recent informatiomn available in
the Criteria Document fiom a growing,
but still imited, body of evidence on
health effects essociated with thoracic
coarse particles from studies that wse
¥M 525 a5 the measure of thoraric
coarze paxticles. In addition, there is
now much mere information available
to characterize air quality in terms of
PM1n 25 than waz available in the last
review. In considering this information,
the Staff Paper found that the major
considerations that formed the basis for
EPA's 1997 decision to metain FPMig as
the indicater for thoracic cosrse
partizles, rather than a mors marrowly
defined indicator that does not inglade
fine particles, no longer apply. Moxe
specifically, staff concluded that the
continued use of Py, as an indicater
for standards intended to protect against
health effects associated with thoracie
coagse particles was no longer necessary
since the informetion available in the
Criteria Dogument could support the
use of a more directly relevant indicater,
PM1p-z 5. Further, staff comeluded that
contivuing to rely principally on health
ﬁcm B'-"idﬁince indexed by PM g to

ermine the 4 pxglpna te averaging
time, form, am:ll;.ev fa standard was
To longer necessary or appropriste since
a number of more divectly relevant
studies, indewed Ty Py 7 <, were
available. Thus, the Staff Paper
concluded that it was appropriate to
revize the current PM, standards in
glal't by revising the indicator for

oracic coarse particles, and by hasing
any such revised standard principally
on the currently available evidence and
air quality infarmation indexed by
PMig 25, bt alse considering evidence
from studies using PW,, n locations
where PMip 5 5 was the predominsmnt
fraction (EPA, 2005, section 5.4.1}. As
noted in the introducton to this section,
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having conzidered public comments on
this issue, EPA has reached different
topciusions regarding the
appropristeness of revishog the current
imdicator in this final decisien; this is
doseribed in more detail helow in
section ML.C,

Eacopnizing that dosimetric evidence
formed the basis for the initial
establizhment of the B0 indicater in
1987 and supparted the decision in
1997 to retain the PM,e indicater, the
Steff Paper alse considerad whether
currentiy available dosimetric evidence
contines to support the basic
conclusions reached in those reviews of
the standards. In particutar,
consideration was given to available
informatign abeut patterns of
Penezation and deposition of thoracic
coarsg particles in the sensitive thoracic
region of the lung and to whether an
aerodynammic size of 10 um remains a
reasonable separation point for particles
that penetrate and potentially deposit in
the thoracic regions. The Staff Paper
concluded that while r;nmiderahfe
advances have heen made in
understanding particle dosimetry, the
available evidence continnes to support
those basic conclusions from past
reviews. More specifically, bath fine
particles, indexed by Pii 5, and tharacic
coarse particles, indexed by PMp o5,
penetrate 1o and deposit in the thoracic
regions. Further, for a range of typical
amhient size distibutions, the fotal
depositien ¢f thoracic coarse particles 1o
the alvenlar region can be comparabls to
cr even larger than that of fine particles
[EPA, 20042, p. 6-16].

Beyond the dozimetric evidence, as
noted in past reviews [EPA, 1982,
1586h), toxicologic studies shaw that
the deposition of 2 variety of particle
types in the tracheobranchial region,
including resuspended urban dust and
coarse-fraction trganic materials, has
the prtential to affect ling functivn and
aggravate respiratory symoptoms,
especially in asthatics. Of particular
nete ore limited toodeologie studies that
foomd wrban road dust can produce
celloler end immunological effects (e.g.,
Kleinman af ai., 1995; Steerenberg ot af |
2003).57 I addition, some very limitad
i vifre toxicologic studies show some
evidence that coarse particles may elicit
pro-inflammeatory effects (EPA, 20043,
seCtign 7.4.4), Further, the St2ff Paper
assgssment of the physicachemiral
properties and ocourrence of pmbient
coatss particles suggests that hoth the
chemical makeup and the spatial

%7 The Criteria Dacument notes that taxienlogc
studing, in general, use eXposTe cancantatiane
that eze panazally muck Mphar than aahient
concestrations (EFA, 200da, p. S-51).

distribution of coarse particles are Hkely
to be mare heterogenedus than for fine
particles (FPA, 2005, chapter 2. In
perticular, as discussed below in zection
OI.C, coarse particles in urban aregs can,
contain 3]} -::?ﬂ:te companents found in
mare Tural argas, bt can also be
contaminated by a number of additienal
materials, fror motor-vehicle-related
emissions to metals and fransition
elements associated with industial
operations. The Staff Faper congluded
that the weipht of the dosimetric,
limited toxdeolopic, and atmogpheric
science evidence, taken together, lends
support to the plausibility of the
Fiirg 2 s-related effects reported in the
1rban epidemiologic studies discussed
below, and provides support for
retaining sogne standard for thoracic
coarse particles so a5 to continue
programs to protect public health from
such effects (EPA, 20085, p. 5—45).58

The available epidemiclopic evidence,
discussed in section TILA of the
propesal, includes studies of
associations betwesn shorft-term

osure to thoracic coarse particles,
indexed b}f PM]Q_q,s, and health
endpoints. More specifically, several
U.5. and Canadian studias mow provide
evidence of associations hetwesn short-
tarim exposure to Fhiye ;5 and varions
morbidity endpoints. Three such sdies
condugted fu Teronto [Burnett & al,
1697), Seartle (Sheppard, 2003), and
Detroit (fro, 2003] report statfzHeally
significant associationg between short-
term PMip 2 5 exposure and respiratary-
and cardiac-related hospital acdnissions,
and & fourth study (Schwartz and MNeaz,
2000), conducted in six U.S, cities
(Boston, 5t Louwis, Knoodlle, Topeka,
Partage, and Stevbenville), reports
statistically significant associztions
across these six areas with respiratory
symptoms in children. These studies
were mostly done in areas in which
PM; 5, rather than Ph;p o+, is the larper
fraction of ambient Phiyg, sud they are
not representative of argas with
relatively hiph levels of thoracic coarse
particles (EF'A, 2005, p. 5-49).

In evaluating the epidemiologic
evidence from health stadies oo
associations between short-term,
axposure to PMos o  and mortatity, the
Criteria Document concluded that such
evidence was “limited and clearly not
23 strong™ as that for associations with
Phoz s or PMip bt nometheless was
suggestive of associations with mortelity
(EFA, 2004a, p. B=-25, B=32). Statistically
sipnificant martality associations were

58 Bventually, a5 2 msalt of the data that will he
gathered under BRA's pow mscarch and monita-ing
plan. the 7 may ba able to furthar refine 3te
megalation of coarse particles to battar tangat thosa
oaerse particles of graatast cancera ta health,

reparted in chort-term exposore studies
conducted in areas with relatively high
PM“}_” concentmations, iJJ.C].'IIdJ-.'EIg
Fhoenix (Mar of 21, 2003), Coachella
WValley, CA [Ostro ef al., 2003),5% and in
the inittal =nalysis of data from
Steubenville (as part of the Six Cities
study, Schwartz ef ol., 1595; Teanalysis,
Schwrartz, 2003). In a separate reanalysis
of the Six Cities study, the PMg o5
mertality association was not
statistically significant for Steubenville
(Klemm and Mason, 2003), In areas with
lower PMip 25 concentrations, including
the remaining five ities in the Six
Cities study, no statisticzl]y significant
assueiations were reported wi
martality, though mast were positive,

The Staff Paper alen considered
relevant epideminlogic studies indexed
by PMo that were conducted in areas
where the coarse fractinn of B0, is
typically much greater than the fing
fraction. Such studies include findings
of assoriations between short-term
exposure 1o P s and hospitalization for
cardinvagcuia diseases In Tucsen, AT
{Schwartz, 1997), hospitalization for
COFD in Rene/Sparks, NV [Chen et al
2000), and medical visits for asthma or
respiratory diseases {n Anchorage, AK
(Gordian &t al., 1996; Choudhury et ai.,
1937]. In addition, 3 uumber of
epidemiologic studies have reported
significant associations with mertality,
respiratory hospital admissions and
respiTatory symptoms in the Utah Valley
area (¢, Pope, 1939 and 1991; Pope &t
al, 1982). Thiz group of studies
provides additional supportive evidence
fur associations between short-term

oeere to thoraric coarss particles

and health effects, particularly
rorbidity effects, generatly ta areas not
meeting the PMyq standards [(EPA, 2005,
p. 3=a0).5°

In comtrast 1o the findings from the
short-term exposute studies discussed
ahove, gvailable epidemiolopic studies
do not provide evidence that longterm
community-level exposure to thoracic
coarse particles iz associated with
mortzlity or morbidity (EPA, 2005, p. 53—
25}, More specifically, no gzsociation iz

8 The Coachalla Valiey study, like the Seattle
study aoted ahove, is subject to odditionel
e emCnL uaceriaindas bacanse i ued
TBETIEBI00 BelInfoies b inpote Fi g <
coacentestinge; this il]J‘PrDa.S:l Hlle 0 mleging
PMio-5 date besad on relstionskips derloped
using date frore deys wher data sro availab.e for
hot: PR, urd Fafy,s.

M Baged on recear ai guality data, as well as tha
sutnmay nformaticn providad for Phy
coroantrations weed In tha studiss, the cxisting
Ph g standards ave At met in any of thase stady
citias axcapt Tugeoz, AX. Based oo ZDOZ—2004 air
ouacity data, the 98th pereertile PR s
conoentrations in three of these aress range frome 15
to 25 pp'm?, walle in Utek Valley the
coAcantrations fange Irve 37 m 54 ppima.
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found between long-term exposure to
thoracic coarse particles wnd mortality
in the reanalyzes and extended amalysis
of the ACS cohert (EPA, 2005, p. &-306—
07}). Further, little evidence is available
oo potential respiratory snd
cardiovascular morbidity effects of long-
term exposure to thoraclc goarse
particles [EPA, 2005, p. 3-23-24).

The Staff Paper concluded thai the
awailable hody of health evidence,
including dosimetric, toxdcologic and
epidemiologic study findings, suppaorts
retaining a NAAQS that would continue
1o provide protecton against the effects
associated with shart-term exposurs to
thoxaeic coarse particles. However, the
substantial uncertainties agzocisted with
this limited body of epidemiclogic
evidence on health sffects related 1o
exposure 10 PMi» < suppest a high
degree of cantion in {nterpreting this
evidence, especially at the lower levels
of ambient particle goncentrations in the
morbidity studies discussed above
(EFA, 2005, p. 5-50}

Boyond this evidence-haged
evaluation, the Staff Paper also
considered the extent to which PMuyg -
related health risks estimated to ocour at
crrrent levels of ambient air quality may
be judged to be impartant from a public
health perspective, taking into account
key uncertainties associated with the
estimated risks. Consistent with the
spproach used to address this issue for
Pz srelated health rigks, discussed
above in section [LA. 2, the Staff Paper
cansidered the results of a serigs o
base-case analyses that reflect in part
the uncertainty gssociated with the form
of the conceniration-response functions
drawn from the stdies used in the
aszessment. In this assezsment
sumnmarized ahowve in section [1.A5,
which iz much more limited than the
risk agsessmment conducted fox Phis -,
health rigks were estimated for three
urban areas {Detroit, Seattle, and St
Lowis) by using the reported linear or
log-lingar ¢concentration-response
functions ag well az modified fungtions
that incorporate altexnative assumed
sutpoints as surrngates for potential
pevulstion thresheolds, In considering
the rigk estimates from this limited
assessteent, and recognizing the very
substantial un¢evtainties inherent in
basing an assessment om such limited
information, the Staff Paper concluded
that the results for the two areas i the
assesarnent that did not meet the cureeot
Pip stanndaxds are indicative of rigks
that can reasonably be judzed to be
important fom a public health
perspective, in contrast 1o the
gﬁpraciably lower risks estimated for

e ared that did mest the gurrent
standards (EFA, 2003, p. 5-52).

The Staff Paper recognized the
substantial wncertainties associated with
the limited available epidemiclagic
evidence and the inberent difficulties in
Inperpreting the evidence for purposes
of selting appropriate standards for
theracic coarse particles. Monetholess,
in comsidering the available evidence,
the public health implications of
estimated risks zssociated with current
levels of air quality, and the velated
limitations and uncertainties, the Staff
Paper concluded that this information
supports (1) revising the current Fiq
standards in part by revising the
indicator for thoracic coarse particles,
and (2] considetation of 2 standard that
will continue 1o previde public health

ection from short-term excposure to
vracic coarse particles of concern that
have been associated with morbidity
effacts and possibly meortality at surrent
levals in some urhan areag (EPA, 2005,
. 5521,

In CASAC's review of these Staff
FPaper recommendations, there was
UnATH MO agreement ameng CASAC
Panel members that “thers was a need
far a specific primary standard to
address pa.rtf.cia in the size range of 2.5
10 10 microns™ (Henderson, 2005b, p. 4).
In making this recommendation,
CASAC indicated itz agreement with the
summary of the scientific data reparding
the potential adverse health effects fom
exposores to thoracic coarse particles in
section 5.2 of the Staff Paper upon
which the EPA staff recommendations
were bazed.

Unlike the case {n the current PM:
review, neither EPA, staff nor CASAC
concluded that it was necessary to
revize the Phyg standards to provide
additional health protection against
coarse particles beyond that afforded by
the gurvent stendards, Rather, as noted
above, staff and CASAC found that the
mest recent scientific Information
suggested it was possible to moveto a
more divect measurement of theracic
coarse particles wia a PMip s s indicator,
and this was the wiajor basis for
recoromending revisiong 1o the current
24-howy PMya standard. In constdering
what level of protection wes
apprapriate, staff and CASAC
recommended consideration of a ranpe
of lewels for alternative 24-hour coarse
particle standards, from lewals which
wollld be more stringent than the
current 24-heur Py, standard to 2 level
that would provide protection that was
roughly eguivalent to that provided by
the current 24-hour PMye standard.

In considering whether the primary
P10 standards sheuld be revizad at the
time of proposal, the Adminfstrator
tonsidered the rationale and
recommendations provided by the Staff

Paper and (CASAC, and the public
comments received through the ime of
proposal. The Administrator
provisionally concluded that the health
evidence, ingluding dosimetrie,
toxicologic and epidemiologic study
findings, supporied retaining a standard
tu provide continued protection against

ris azsociated with short-term
exposure to thoracic coarse particles,
Further, the Administrator expressed
the belief that the new evidence on
health effects from studies that use
FMio o5 as a measyre of thoracic cnarze
particles, together with the much more
extensive data now gvatlable to
characterize air quality i terms of
FMig 3 =, provided an appropriate basis
for vevising the current P, standards
in part by revising the indicator to foous
mere narewly on particles hetween 2.5
and 10 pm. The Administrator also
noted that the need for a standard for
thoracic coarse particles had already
been upheld based upon evidence of
health effects considerably more limited
than now available, ATAT 175 F.3d at
1054, Bazed on these considerations, the
Administrator provisionally concluded
that the current suite of PM:e standards
should be revised, and that the revised
standard(s} should be set at 3 level that
wonld ensure an equivalent lavel of
protection to the current snite of
standards {71 FR 2665).

2. Comments on the Need for Revision

The vast majarity of public comments
on coarse particles raised issugs related
o the proposed revisions 1o the
indicator for thoracic coarse standards,
particularly the proposal to adopt a nesw
Moo indicator that was qualified 1o
focus on particles agzociated with
perticular types of emissions sources
and to impose sringent monitor site-
suitability criteria for NAAGS-
cormparable monitors. These eomments
are addressed helow in section I0.C.
Comments more specific to the 24-hour
and apuaual standards (f.0., o averaging
time, form, and level] are addressed
below in section IILD. This section
addresses those comments that, directly
or indirectly, addressed the nesd to
continug the kind of protectinn against
coarse particles that i= provided by the
current Phi;g standards.

A substantial majetity of commenters
supported the Administrator's
provisional conclusion fhat it is
hegessary to maintain a standard to
continue protection againgt the hezlth
effects agsociated with short-ternm
exposurs to thoracic coarse particles.
Those advocating a coarse particle
standard included public heatth
orgeaizations such as the American
Lung Association, the American Heart
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Aszgociation, and the American Cancer
Society; environmental greups such as
Envivgamental Thefense, Earthjustice
and Matwal Besources Defenze Conneil;
the Children’s Health Protection
Advisary Commiitee, which provides
the BPA Administrator with advice on
children’s health issues; all state and
lpcal air pollutien control agencies
commenting on the proposed coarse
particle standard; and Tribel groups
such as the Mational Tribal Cancus, the
NWatiomal Tribal Environmental Couneil,
and oumareus individual Tribes.

These commenters apreed with EPA
that the qurrently available scientific
evidence clearly supports the need 12
provide continued protection from,
health effects associated with coarse
pardele exposure. Citing the Citeda
Document and the Staff Paper, those
commenters providing 4 mere detailed
rativnale stressed the availability of
epidemidlogic, toxicologic and
dosimetric stidies showing associations
between thoracic coarse particles and
multiple morbidity and mortslity
endpoints. Many of these commenters
gleo cited CASAC's recommendation in
faver of comtinned protectinn. Morsgver,
some of theze commenters pointed to
particular studies, such as Tro (2003],
Mar ef al. [2003) and Ostro ot af, (2003),
which they conclirded show that cosrse
particles are associated with hoapital
admizsions or mortality and that coarse
particles may even have stronger effocts
than fine particles in some instanees,
Several also cited two recent
independent reviews [Brunekreef and
Forsherg, z005; WHO, 2005) which
congideved many of the same scieptific
studies on the health effects of coarse
particles that were inclnded in the
Criteria Document as support for
separate standards for coarse particles,
in addition {0 standards for fine
particles.

In general, this body of commenters
opposed revisicns that they beliered
would reduce the leve] of protection
provided by the current FM g standards,
For example, the comments of the
American Lung Association agd five
environmental proups stated [Americen
Lung Association ef all, p. 81):

We stomgly sunpert the need For 2 coarse B
standard * * *. Hawever, the coarse particle
standard praposed by EPA is an epragious
step backwards in protection of humman
healtk and welfare compazed to fhe states
que ¥ * %, HEPA Feels it lacks sdequate data
to undertake tke chanze in the coarse Pad
indicator to a Phlio s s standard, without
reducing eurrent protections * * * then the
Apancy must retain the oeisting Ph
NAACS,

Citing the more abundant evidance
fram studies focusing on short-ternn

exposures, these commenters advocated
maintaining & 24-hour standard for
thaoraric coarse particles, at 2 minimuarm.
Several of them also recommended an
annual standard for horacic coarse
particles to protect against possible
lonp-term effects, despite a significantly
more limited hady of evidence [for
specific comments on averaging Hme,
see section IMLD1 befow],

Many of these commenters, while
recomizing that the epidemiologic
evidence available to support specific
coarge particle standards is weaker than

- that fur fine particles, believed that the

waight of evidence required revisions
that provided a preater degree of
protection, on a national basis, then that
afforded by the current P, standards
(for specific comments on level, see
section IILD.2 helow), Some
commenters favoring a coarse particle
standard supported their arguments by
refezence to emerging science from now
todcologic and epidemiologic smdies
that wete 9.0t incfuded in the Criteria
Docurnent. It peneral, however, these
"mew” studies were used in support of
copumenters' concerns about the
propozal to qualify the indizator
{dizeussed in section OL.C.2 below), and
not to suppart their cotoments on the
need for coarse particle standards.

The EFA generally agrees with thege
commeniers regarding the need to
provide comtinned protection from
short-term exposure to coarse particles
that may be harmful, The scientfic
evidence cited by these commenters vwas
generally the same a5 that discussed in
the Criteria Document and the Staff
Paper and the commenters'
recommendations for retaining a coarse
particle standard are broadly consizstent
with staff and CASAC recommendations
on thiz iss09, To the limited extent that
some commenters cited “new” scientific
studies in support of their arguments in
favor of retaining a coarse partcle
standard, EPA notes that it is basing the
final decisions in this review on the
studies and related Information
included in the FM air quality criteria
that have undergone CASAC and public
review. Althengh EPA iz not basing its
final decisicns in this review on such
informatior, the Agency will consider
the newly published studies for
purposes of decision making in the next
PMMNAAQES review, as discnssed above
in section L. Nopetheless, in
provisionally evaluating commenters'
argunents concaraing the need for
revision to or elitnination of the current
standards, the Agency notes that its
preliminery enslysis sugpests sech
studies would not materially change the
vonclusions in the Criteria Docnment.

Ip sharp contrast, a iurber of
commenters, including virnially all of
those representing indusiry associations
and businesses, recommended revising
the FMap standards by tevoking both the
24-haur and annual standards. These
growps arpued that the current body of
scientific evidence is insufficient to
justify gither retaining the qurrent PM,q
standards or setting a revized standard
for thoracic coatse particles at this time.
These commentars included the
Natinnal Cattlemen's Beef Association,
the National Mining Aszociation, the
American Farm Burgau Federation, the
Alliance of Antomobile Manufarctorers,
the Engine Mannfactarers Association,
the National Associatinn of Home
Euilders, and the Coarse Particle
Cealition, which inclndes the MNational
Stome, Sand and Gravel Association, the
Industrial Minerals Assoctation, the
Amgrican Forest and Paper Association,
the Portland Cement Association and
the Natienel Cotton Council. These
commenters stressed the nncertainties,
particularly theee associated with
interpreting the limited number of
epidemiologic studies facusing on
coarse particle health effects, and stated
that BPA had failed t0 demonstrate that
a coarse particle standard is necessaty 1o
protect public health, Thesa
commenters recommended deferring the
decision on the appropristeness of
setting & coarse particle standard
pending additional monttorisg and
scientific research on health effacts
associated with exposure to coarse
particles.

These commenters criticized the key
epidemiclogic studies cited by EPA,
referring especially to the alternative
interpretations of the evidence
Tresented i the propoesal and citing a
review and critique of key studies
prepazad by an academic consultant,
They also argued that all coarse particle
epidemiologic studies are flawed to the
extent that rely om air quality Jdata
from central monitars in exposure
aszessments. Based on these arguments,
the commenters asserted that EPA's risk
dssessment cannot be used o
demonstrate that ambient coarse
particles present a significant tisk to
public health, and therafore EPA cannot
maiutain the exdsting PMyp MAAQS or
establish a revized NAADS to address
coarge particles, Bech of these fssues is
further summarized and discussed
below, .

In discussing their disagreement with
EPA's interpretation of foor key
epidermiologic studies (Ita, 2003;
Burmett et all, 1997; Mar et 2/, 2003,
Qstro at af., 2003), these commenters
placed significant weight on the
altermative intgrpratations of thess
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studies that EPA provided in the
propoesal to encourage additional public
comment [71 FR 2671-72). In particular,
they criticized FPA’s reliznce on the
single pollutant models in these and
cther studies as biased becanse the
models omit PM; s and gageous co-
pollutants. The commenters arprved that
when P « or gasecus co-pollutants
ware added to the underlying models,
statiztical significance. These
commenters alse stated thet EPA failed
to consider and give appropriete weight
to a significant number of studies which
relied on larger and mare powerful data
sets, were of longer duration, and
assezsed Phiig o - nsing mubti-pollutast
maodels, tnrt did not ind any statisticzlly
significant associatians, including
Schwartz et al. (1996), Thurston at al.
[1994), Sheppard (2003), Fairley (2603),
and Lipfert at ol (2000). They further
summarized and attached a “detailed
review of the cited studies”™ prepared by
an seademic consultant, which they
stated reveals numergus deficiencies
that undermine the use of these studies
to suppart the propesed coamse icle
standard or any alternative standard.
Eased on all of the ahowe, ooe
commenter claimed that & “fair and
sound™ assessment of evidenoce wonld
not conclude coarse particles have
effects at ambient concentretions
(Maticnal MJIIJJ1§ ing Associstion, p. 14).
The rationale for these mmn:FEntm'
eonchusicms, however, do not consider
important aspects of the mtionale for
retaining coarse particle pretection and
are incomsistent with CASAC and other
recent reviews of the sciantific
evidence. As snmmarizéd o section
IIT.A of the proposal, the seientific
evidence contained in the Criteria
Document and Staff Paper, both of
which have been reviewsd and foumd
scceptable for use in regnlatory decision
making by CASAC, supports the nead
for some standard to provide contimed
protestion from coerse particles.5? The
alternative oterpretation of the
evidence esponsed by these commenters
essentially argies that it 5 more
reasonable to presume that the positive
results from one-pollutant PMoas 4
statistical models is the result of bias
associated with omiting co-pollutents,
especially P s, for which the evidence
is much stronper. FPA dogs not accept
this argument for both technical snd

11 The Rogponse ba Cmments document conteing
s oey ditailod mosponses o the specifle lsmes thesa
commanters raiaa regarding tha iaterpwatafion of the
epideminlogie mddmoe, which is impertant in
berreny: oof #ho vse of these shadies for supporting &
coarse stardard [thie sectind of the papacrblie as
well as their us: in deddmg wpen an appropriets
level of protection [eecton ILTLZ of this preamble).

puhlic health policy reasons. The
Criteria Document and Staff Paper
explain the rationale for relianee on
single pollutant models in these studies,
while recognizing the significant
uncertainties in the limited number of
studies available (EP.A. 2004, section
8.4.3; EPA, 2005, p. 2-46). These
documents illustrate the results of 2
wumber of studies that svamined oo-
pellutents (Figares 816 throuph 8~18
of theg Criteria Dorument), where it can
be geen that, in most cases, the
inclugion of gaseous co-pollutants does
little to change the effects estimate for
Pz 5, althoueh in some cazes it does.
Recopnizing the additiomsl uncertainties
in measuring coarse particles (a5
dizcussed below), these docurnents
forther note the importance of the
relative consistency in the sizg of effects
estimates for coarse particles as well as
the pattern of generally positive
associations, and the need for
considering the results of recent
statistically significant associations
forund {n Piin studies where it is
reasonable to expect that the coarse
fraction dominated the distribution. It
wonld be nnwise to presurta, in the face
of this evidence, that the siogls
pollutant result for coarse particles is
generally the result of omitted gases in
the model.

EFA also believes that it is
inappropriate to preswme that coarse
particle or FM10 agsociations in zinple
or multi-pollutant medels can be wholly
explained by fine particles. o studies
where PMz 5 and Ph ;o < have similar
effect estimates, it is difficult to
determine whether one or both .
contribute to the result (e.g. EPA 2004a,
p 861). The comparisen of Pia - and
PMi0 2 5 is further complicated by the
differential measurement emror between
the two pollutants, which is penerally
greater for coarse particles (a8 discussed
belew], When both pollutants have

-similar effect estimates, it is difficult to

determing whether one or both
comtribute to the result [e.g. EPA, 2004a,
p- 8-61) Some studies conducted in
urban areas, howevar, have found
significant associations for coarse
particles, but not fine particles. The
Criteria Document summarizes & case
crogs-over study (Lin ef al., 2002)
tonducted in Toromtn, that found 3
significant associatiom of PM.g 4 5 with
asthra hospital admissions in children
ages 512 that was robust to the
indlusion of pasenus co-pollutants, but
did not veport significant associations
for PMz .52 Three diffarent studies nsed
82 Tniike more commonly used tima serlas

stadias, tha deslgn voed in this smdy has the
advantage of casr-olling for (ycfundiog by having

essertially the same afr quality data set
to exxamine coarse and fine particles in
Phoenix (Mar gt of., 2000, 2003; Clyde,
2000; Smith ef al., 2000]. Al) three
studies found sienificant associations
between mortality and Phip g5, but only
one found a significant association for
PMz 5 (EPA, 20043, p. 8-57 to 66} [o
(2003] found a significant association in
Detroit between hospital admiszions for
ischemic heart disease and exposute to
coatse particles, but not fing particles.
While all of these studies have
limitations, it i= diffienlt to ignore the
fact that, despite the differential
measurerent error associated with
coarse patticles, 8 number of these
studies find statistically significant
aszociabons for coarsa particles, but not
for fine particles. For these reastns, ERA
believes that it would be inappropriate,
based on the limited data currently
avaifzble, to presume that all of the
effects associated with coarse particles
in ginple pollutant models are acally
the regult of confounding by fine
particles,

It iz also important to note that in the
NAAQS reviews that concloded in 1087
and 1997, EPA found that the seientific
evidence then aveilable supported the
need to continve vegulation of tharacic
coarse particles through appropriate
NAADE. This evidenca included
wechanistic considerarions developed
from eflm{:le dosimetry and toxicology,
a5 well as an inteprated assessment o
particla composition and hath
eomrounity and occupational
epideminlogic studies. By 1987, EPA
jrdged the evidence to be stronp enough
tu propase separate standards for fine
and coarse particles. Whils the D.C.
Circnit found problems with the
indieator for thoracic coarse particles
promulgated in 1997, the court upheld
EPA's determination that a standard was
needed [ATA L 175 F.3d at 1054). In
EPA's judgment, the more regent studies
included in the 2004 Criteria Document,
even with thefr recopmized mitations,
serve to add to, not reduce, the concern
present In previous Teviews over
ambjent exposures to coarse particles,
particularly in vrban areas.

The business and tndustry
commenters also suppested that the
f{édeminlugic stndies wers fawed by

reliance on data from central
monitars to estimate community-level
Exposures to coarse fraction particles.
According to these coramentars, this
would result in an oversstimation of

cach oum) sarve 05 ita own control, The Criburia
Document notes Limitations o available
WeAAIITIEEt infommation and adjustment for
geacnn ek may have iefiencesd the relaive sesalis
Fou Fie and eedarse particles (FPA, 20043, pp. 195
186].
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exposure due to the significant spatial
variability associated with coare
pecticle distributions. Such,
overerbimation, in the commenters’
view, would invalidate any statistical
associations found between ambient
data, as mezsurad by the central
monitors, and adverse health effects.
The National Mining Association (p.
16-17}, for example, noted:

The spatial variability of soarse Ph randere
even the few, limited, ynrcertain
epidemiological studies that have heen cited
by EFA invelid, sz well a5 imprecise ¥ * =
Given that the rted assoeiations
bBetween P coerss and health effects iz
smal] 1o hegin with, 71 FR at 265%, the logical
cenclusinn shautd be that the lack of 2
domonsirable connestion batwesn the
menitored ambient data and the lovel of
expogure of the subjest pepulation is a fatal
flaw that precludes relisnce on the studics
for any comnection botween FM toarse and
health eHects.

These commenters also provided
supporting informaticn, regardiuf
correlations among monitors and an air
quality modeling analysis purporting to
show that significant quantities of
coarse particles canpot wavel more than
1 kilometer from sgurces 52

The Criteria Document and Staff
Paper contain detailed analyses of the
spatial variahility of coarse particle
copcentrations, as well as other isgnes
that generally result in greater expomme
measurernent exror for coarse particles
as compared to fine particles [EPA,
20044, p. 3-52-53, Appandix 34; EPA,
2005, pp. 2—36=40, 2=70—73), While
ERA agrees that coarse particle
mgasurements from central moniters is
subject to potentiatly large measurement
errar when usad to reflect population
eposures in epidemivlogic studies, the
Apency disagrees with the commenters’
assessment of the direction of the
vesulting bias and with their conelusion
that any statistically significant
associations between conteally
monitored air quality concentmbons
and adwverse health efferts meagrred in,
these stodies are invalid as a result. Thig
issne recaivad substantial attention in -
the Criteria Dogument (EPA, 2004a,
section &.4.5). The Criteria Docurnent
concluded that such measutement
exrnns are more likely fo underestimate
the strength and the sipnificance of any
association between coarse particles and
any adverse health effects ohserved in
the study [EPA, 2004, pp. 5126, §—
341). While the spatial vartation of
roarse parbcle data is larger thaw for
fine particles, the Staff Paper notes that,
ort & day-to-day basis, coarse particle
data from monitor sites within an urhan

&3 This issue is discizseed in more detmil in the
Frpapon=s to Corarenrs doeomeant

arez can be fairly well comelated, even
when substantial differences exist in the
gbsolute concentrations between the
sites [EFA, 2005, p. 3—21]. The sipnal
that drives statistical associations
between ambient concentrations and
heatth effects o time-seres studies is
the day-to-day changes i concentration,
not the sheolute daily values. To the
extent possible, EFA exarmined both the
day-to-day correlations and annual
averages in PMg o 5 taken from multiple
manitors in key study locations, such 25
Detroit, Phoenix and Coachella Valley
(Ross and Langstaff, 2005].54

In reacting to this issue in opposing
commegnts, the California Alr Resources
Bopard similaly stated:

Tha curment sciantific consenmas suggests that
measurement of soarse particlas will
typically fnwnive greater errors than that of
fing particles, However we reject the *  ~
implication that therafgre these studies are
not relizble, In fact, the langer measrement
ermat, which is likaly to be rendom, would
meke it more diffientlt ta find an assooiatign
with montality. It is well accepted in the
epidemiological litevaturs that such
measyrament eoor will tend to ohesure a
relat[nnsh.i& betiween an exposure and a
piven baalth gutcome, assuming that such a
ralatonship exdsts, Therafars, the
measurement arrnr ent canmet be nsed
to oullify an effect that has heen chearved. If
anything, it is likaly thet tha reaf affects are
likel¥ 1o be larger than thease that wers
sstitnated, [CARD, p_ 11}

The EPA agrees with CABB's analysis
of the issue. Therefore, for the 0588
of determining whether Fﬂbﬁﬂ%‘luﬂﬁth
protection is warranted in light of the
available evidence, EPA believes that it
hasg inter%teted the evidence from these
epidemiologic studies carrectly, and
that despite the wocertainties, the
evidence of statistically sipnificant
relatinnships between expasuze to
coarse particles and adverss health
effects is sufficiently steong to support
continned repulation of coarse particlss.

Some commenters opposed to
maintaining a coarse particle standard,
criticized EPA"s risk assessment. These
commgnters stated that current short-
term epidemiolopic data are insufficient
to serve as the basis for a scientifically
sound quantitative risk assessment,
without which, they claim, EPA, laeks
sufficient evidemce to establish a
standard hased on those data. According
to these comnmenters, while EPA, may
exercise its judpment abeat foture rsks
and set standards that are preventive in
mature, as long as an adaquate scientific
ratinnale is presented, the Agency does

™I Phaanix, for axempla, teoo key cites ware
highly comeiatad with zireilar mesns. In Detraits
Windsor, corzelations wers moderate to good, but
ahaglute valuee wars slgmlJcantly highar in Detrolt
[Ross and Largstadl 2005].

not have the authority to engage in
“crystal ball specilation™ in the absence
of suppart in the record considered az

a whole. (See e.g., Coarse Particla
Coalition, p. 88, ¢iting Lead Industries
Assocv. EPA, 847 F. 2d 1130, 1146-7
{DC Ciz. 1850, NRDC v. EPA, 902 F.2d
962, 968, 671 (0.C. Cir 1990) and Ethy!
Corp. v. EPA, 541 F.2d 1, 13 (D.C. Gir.
1976].) These commenters stated thet
the MAAQS must address only
“significant risk", not any rick, and that
EFPA has fﬂﬂf{d t0 demonstrate that
coarse particles pose a sipnificant
encugh risk to hrman health to warrant
& coarse particle standard,

The EFA disagrees on technical,
policy, and legal prounds. For reasons
specified i the proposal and
surartarized above, EPA believes that
the available seientific evidence is more
than adequate to support a decizion to
contnue regulation of coarse particles
under the NAAQS. Although the data
are weaker than for fine particles and
subject to greater measurement emor, in
several of the stndies where
comparisons arg possible, the
normalized relative risk gstimates for
coarse particles from the new wrban!
industrizl-area studies that wers
included in the Criteria Documens oftan,
fall into a siroilar ranpé as those for fine
particles [EPA, 20Ma, p. 54; BFA,
2005, pp. 3=13 and 3—20]. Furthermare,
as summartized gbove, EFPA did produce
a risk assessment for theracic coarse
particies, which was reviewed by
CABAC and included in the Staff Paper
(EPA, 2005, Chapter 4}, While the
lirnited number of cities and the
significant uncertainties noted in the
risk asgessment and the proposat Hmit
their quantitative wsefulness, EF A staff
concladed that the risk aszessment
results for the two urbay sress in the
assessment that did not meet the turment
PMg standards are indicative of risks
that can reasonably be pudged to be
important from a public health
perspective,

Furthermors, there is no requireragnt
that EPA develop a *"seientifically sound
quantitative risk assessment™ before
adupﬁnf or revising a NAADS (ATA T,
283 F.34d 2t 374), or that the Agency
roust demengtrate significant risk hefore
promulgating a NAADS.® EPA's
reliance on evidence from peer-

i See g, Amesran Pelroloum Ingt, v Sostis,
885 F._ 2d ab 1196=07: “In setting margins o safaty
the A dm®nistreter naed aat =egutats ca’y the krgwn
dangers to nealtt, but may e oo the side of
cverpratesting by setting 2 fully adequate mergin of
sabaty. OF ¢ourse the & dministroter's ponclusicns
ranst be suppected by the recdrd, and he may not
copape in shees guesswork, Whers the
Audministratar basea his conclaslen as to an
edasuata mespin of safety oo 4 ceasened analysis
and pwidence of risk, the court will net severse,”
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revigwed seientific studies in this
review, a5 well as its reliance gu
CASACs unanimous regommendation
that there is a weed for a standard for
thoracic coarse particles, capnot be
considered “crystal ball speculation ™

After careful consideration of all of
these comments, EFA continne: to
believe that the health evidence,
meluding dosimetric, toxicologic and
epidemiolegic study fndings, supports
retaining a standard to protect against
effects aggociated with short-terrn
exposure to thoracic coarse particles, As
noted above and summarized in secton
[M.A of the proposal, there is a growing
body of evidence sugeesting causal
associations between short-term
sxposure ta thoracic coarse particles
and morbidity effects, such as
tespiratory symptoms and hespital
admissiong for respiratory diseases, and
possibly mortality. As summarized in
the proposal [71 FR 2659), the available
budy of evidence also suppests there is
a Jack of such effects agsogiated with
long-term exposure to thoracic coarse
particles. Considering the magnitude of
the risks idemtified iv health stadies,
and the size of potastially susceptible
subpopalations such as people with
preexdsting respiratory diseases,
ingluding asthma, and children and
older aduits, EPA concludes that short-
term ¢xposure to thoracic coarse
particles can have an importent public
health impact. The health evidence
reparding effects of thoracic coarse
particles is limited in some respects and
still subject to significant uncertainty.
The Administrator has concluded thet it
is a prigrity 10 establish a robust
research program that will enable future
PM NAAQS reviews to make more
nformed decisions that will provide
more targeted protection against the
effects only of thase coarse particles and
related source emissions that prove to
be of congern tu public health. The
Administrator also notes that the need
for a standard for thomacic coarse
particles has already been npheld based
uprn evidence of health effects
considerably more limited than now
available [ATA I, 175 F.3d at 1054).

In the judgment of the Administrator,
it is appropriate at this time {0 retain a
standard to address the known and
potantial public health risks associated
with exposure 1o coarse particles. The
Administrator's specific decisigns
reparding the indicator, sveraging tima,
level and form of a standard for thoracic
coarse particles are described below,

(.. Indicator for Thorogic Coarse
Particlgs

1. Intyoduction

Ag outlined above, at the time of
proposal the Administrater judged it
appropriate, based on an evalnation of
the available scientific evidence, to
popose a new indicator of thoracic
¢oarze particles defined to inelnde those

articles between 2.5 and 16 pm in

iameter, or Phlig oz, and q‘ﬂ&hﬁﬁd to
focus on the mix of thoracic coarse
particles generally present in urhan
envircmments, In making this
determination, the Administrator relied
heavily on key findings and
observations from the Criterta Document
and Staff Paper, and on
recomraendations from CASAC The
Staff Paper made the following general
cheervations about the PM;p o5
indicator

(1] The most obvicus chodce for 4
thoracic enarse particle standard is the
sizg-differentiated, mass-baged indicator
usged ia the epideminlogic stodies that
provide the most divect evidence of
znch health effects, PM,p -

(2] The upper size cut of 8 P 25
indicator is consistent with dosimetric
evidence that continues to reinforce the
finding from past reviews that an
serodynamic size of 10 pm ix 3
reasomable separation podnt for particles
that penetrate to and potentially deposit
in the thoracic regions of the respiratory

et
(3] The lower size cut of such an
indicater is consistent with the choice

.0f 2.5 jm as a reasonable separation

point between fine and coarse fraction
particles.

(4] Further, the limjted available
information is not sufficlent to dafine ay,
indicater for thoracte coarse particles
solely in terms of metrics other than
size—differentiated mags, such as specific
chemiral components.

(5) The available epidemiolngic
evidence for effacts of PMug g 5 expoanze
is guite linvited and iz inherently
characterized by large uncertainties,
reflective in part of the more
heterogeneous nature of the spatial
distribution and chemical tomposition
of thoracic coarse particles and the more
limited and penerally uncertain
measretnemt methods that have
historically been used to characterize
their ambient concentrations.

In evaluating relevant information
from atmospheric sciences, toxicology,
and epidemiglogy related to thoracic
coarse particles, tha Staff Paper also
noted that there appear to be clear
distinctions between [1) the character of
the ambient mix of particles generally
found in urken areas as compared to

that found in non-urban and, maore
specifically, rural areas, and (2] the
nature of the evidence concerninp
heslth effects associated with theoracic
coarse particies penerally found fn
urban versus rural areas.55 Based on
such information, and on specific initia)
advice from CASAC [Henderson,
2005a), the Staff Paper considered a
tnore narrowly defined indicator for
theracic coarse particles that would
focus on the mix of such particles that
is characteristic of the mix generally
found in wrban areas whers thoracic
coarse particles are strongly influevnced
by traffic-related or industrial snurces.
In 50 doing, the Steff Paper focused on
comparing the potential health effects
associated with thoracie coarse particles
in urban and rural settings, as discussed
belgw.

The Staff Peper also noted that
amgspheric science and monitoring
information indicates that evposores to
tharacic coarse particles tend to be
higher in urban areas than in nearky
rural locations, Further, the miv of
thoracic eoarze particles typically found
in urhamw ar¢as conteins a number of
contaminants that are not commanly
present to the same degree in the mix of
natural crustal particles that is typical of
rural areas. The elevation of PMipzs
Yewels inurban locations @2 compared 1o
thoge at nearby rural sites suggests that
sources located within nthan aress are
generally the cauze of elevated urban
concentrations; conversely, FMig g5
concentrations in such urhan areas are
not largely composed of particles blown
in from mare digtant vegions (EPA,
2005, sections 2.4.5 and §.4.2.1%
Irnportant sources of thotacie coarse
patticles in urban areas inclade dense
traffic that suspends significant
quantities of dust from paved roads, as
well as industeial and cembustion
sources and comsteuction activities that
coniritmte to ambient coarse particlos
both directly and deposition ta
soils and roads (EPA, 2005, Table 2-2).

"0In genaral, E¥A bolicwos it is appropeate to
draw a diatinetios borween two gemarsl types of
amhisnt rhives: of iparsa particles: “urhan'® and
“arp-arhan”, The frst term charasterizes the mix
it moro heavily populated wrbans amas. where
souIEas such a8 motor vekicle: and industry
cantribute heavily t& nmbient cearse particls
caneantyslitnty and compositian, Tha tacm “nm-
whar,™ gn the other hand, enenmpastes mimes in
a wariety of other locat nne autside of urbanizad
areas, nehiding miwest in rya)] areas which ere
Likely to ba darainated by zatural cruetal retariais
[end when: urhen tvpas of souroes are logely absent
ar, ir the: se of motor wehicles, are aot presont to
the same degres]. It shewld ba noted, tat some trpes
of sources are prasent in bath urbon ond nognuzhen
arens. lodystrial sources, for smmple, are found in
aAgn-gihag, aras. taough they ara mors commoyrly
located in urhean sreas. Similarly, agricu)tum] aad

deuTra ave primarily nog-urhen soaroes,
but ey be famd in or near urban arees s well
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The Staff Paper concluded that the mix
of thevacic coarse particles in nrban
areas would likely differ in composition
frorn that in ruesl areas, being
inflnenced to a relatively greatér degree
by components from yrhan mobile and
stativoary source emissions.

While detailed composition data ars
mare Limited for PM:u_l; than for FMz 5,
available megsurements from some
areas as well as studies of road dust
components do show a significant
influence of urban sources on both the
composition and mass of thoracic coarse
particles pemerally fournd 1o urban areas.
Althouph crestal elements and naturat
biolspical materials Tepresent &

igniticant fraction of thoracie coarse
particles in urban areag, both their
tolative quantity and character may be
atered by urban sources (EPA, 2065, p.
5~54]. FTraffcrelated activites can alsp
grind and resuspend vepetative
materials into forms not a5 commen, in
marg natural areas (Ropge et ol | 1997).
Studies of wrban read dusts find that
levels of a variety of components are
increased from traffic as well az from
ather anthropogenic urban sources,
including products of incomplete
combustion (2.8 polyeyelic aromatic
hydrocarhons) from moter wehicle
emissions and other sources, brake and
tire wear, rust, salt and biological
materials (EPA, 2004a, p. ¥0-3).
Limited arnbient coarse fraction
composition data from various
comparisons show that metals and
scmetimes elemental carbon contribute
a greater proportion of thoracic coarse
particle mass in nrban areas than in
mearby rural areas. In addition, while
large wneertainties exdst in emissions
inventory data, the Staff Paper obsorved
that maios sources of Phdg g 5 ernissicns
in the vwrhan counties in which
epideminlogic snidies have been
conducted are paved roads and “other”
sources [larpely constructon), and that
such areas alse have larger contribntions
from industrial emizsions, whereas
wopaved roads and agriculture are the
maia sources of PMig o5 emissions
outside of urban areas.

In the propasal, EPA also stated that
toxicologic stadies, although quite
lirnited, support the view thoracic
coarse particles from sources common
in urban areas are of greater concern
than untontaminated materials of
geologic origin. One major snurce of
thoracic cozrse particles in urhan areas
is paved road dust; the Criteria
Document discussed results from a
recent tovicologic study in which road
tunnel dust particles had greater allerpy-
related activity than several other
particle semples {Steerenherg gt af,
200%; EPA, 2004a, pp. ¥~136-137). This

study supports evidence available in the
last review regarding potenttal effects of
road dust particles (EPA, 1898h, p, V—
70]. In confrast, a number of studiss
have reported that Mt 5t. Helens
volcanie ash, an example of
uncontaminated natural crustal material
of geologic origin, has very little toadcity
in swimal or i vitro toxdcologic studies
{(EPA, 20043, p. 7-216).

A fewr teodeologic studies have used
ambient thoragic coarse particles from
urban/suburban locations (Phias ),
and the resnlts suggest that effects can
he linked with several components of
Py o5 Thess it vitro toxicologic
studies linked thoracic coarse particles
with effects including cytotoxdcity,
ceidant formation, and inflammatory
effects (EPA, 2005, sectons 3.2 and
5.4.1). While these stzdies cannot ba
used fur guantitative azsessment of
morbidity or martality effects, they
suggest that several componets (e.g.,
metals, endotoxin, other materials] may
have roles in varigus: health responses
but do not supgest & focus on any
individual component,

Althrugh largely focused on
undifferentiated PMmr the sexies of
epideminlogic observations amd
terdcolopic experiments ralated 1o the
Utah Valley sugpest that directly
emitted [fne and coarse] and
resuspended [coarse] irban industrial
emissivns are of concemn. Of particular
interest are area studies spaaming a 13-
month period when a major seurce of
Fllye in the area, a stee] mill, was not
operating, Observational studies found
that respiratory bospital admissions for
children were lower when the plant was
sinrt down (Pope, 1989). More recently,
a 56t of tosdoologic and controlled
humean exposure studies have used
particles extracted from, filters from
ambient PMyg monitors from perieds
whan the plant did and did not operate.
I both human volunteers and animals,
greater lnng toflarmmatory respanses
were reparted with particles collected
when the source was gperating, as
compared to the period when the plant
was closed (EPA, 20042, p. 9-73). In
pddition, in some stndies it was
supgested that the metal content of the
particies was most closely related to the
effects reported (EFA, 20043, p. 5—74),
While peak days in the Uitah Vallay
ocour in condifions that enhenee fine
particle concentratiane, owver the long
ruzn, over half of the FM, g was in the
couarse fraction. The aggrepation of

articles collected on the filters during
Ele study period reflects this long-term
composition and vapresent the kinds of
industrial components that would be
incorporated S read dusts in the aoea.

The Staff Paper also noted that
epidemiologic studies that have
exsmined exposmes to thoracic caaxse
particles generally found in urban
enviromments, iogether with studies that
have taken into accoumt exposures to
matural crustal materials typieal of rural
areas, generally suppert the view that
the mix of thoraric coarse particles
generally fonnd in whan areas is of
concern to public health, in contrast to
natural crustal dusts of pealogic orign.
With respect to the urban resnlts,
several Tecent studies have shown
associatinns bﬁtwee‘n PM1|:|_u and
health nutcomes o a few sites across the
7.5, and Canada Associations have
heen reported with morbidity in a few
urban areas, zome of which had
relatively Jow Fidip o s concentrations.
For mortality, statistically sipnificant
assnciations have been reported only far
two urban areas that have notably
higher ambient PMyp 5 5 comcentrations.
These associations are with shork-term
gxposures to apgregated PM) o 5 mass,

no ¢pidemiologic evidenes is
availsble on associations with different
components or scurces of Phiig.s =
Howenver, these studies have all been
conducted in urban areas of the 1.5,
and thus reflect effects associated with,
the ambient mix of thoracic coarse
particles generally present in urhan
environments, which includes ¥M from
traffic and indnstrial sources.

The Staff Paper also pointed o other
gvidence from epidemiclogic studies
suggesting that mortality and possthly
other health effects are not agzociated
with thoraeic coarse particles from dust
storens or other such wind-related
events that result in suspensinn of
natural crustal materials of peclogic
origin. The clearest example i= a study
in Spokane, WA which specifically
assessed whether mortality was
baereazed on dust-storm days wsing
case-control analysiz methods, The
average PM,q level was mote then 200
pedm? higher on dest storm days than
an control days, and the anthors report
no evidence of nergased mortality on
these specific days (Schwarte et al.,
19949). Une caveat of note is the
possibility that people may reduce their
EXPOSITE L amg.eut particles on the
dustiest davs [e.2., Gordian et al., 1998,
Ostra et al., 2000). Nevertheless, these
studies provide no suggestion of
significent health effects from
wneontaminated natural crustal
materials that would tvpiczlly form a
major fraction of coarse particles in

Tural areas.
Eeyond the urban and raral

diztinctons dizscussed above, the Staff
Paper also considered the axtent to
which thers is evidence of effects from
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exposure to the ambient thoracic coarse
particles in communities predominantly
influensed by agriculturat or mining
sources. 57 For example, in the last
revview, BPA considered health evidence
related to long-term silica exposures
from mining activities, but found that
there was 8 lack of evidenge that such
emissions contribute to effects linked
with amhient PM exposures (EPA,
1996h, p. V-28). Sirilarly in this
review, there is an absence of evidence
related to such comrmunity exposures.
While crustal and grganie dusts
generated from agricultural activity can
include a variety of hiological materials,
and some vccupational smdies
discussed in the Criteria Diocument
report effects at socupational exposurs
levels (EFA, 2004a, Table7B-3, p. 7B
11], such studies do not provide
relevant evidence for effects at the much
lower levels of conumunity exposure,
Further, it is nnlikely that such
predominantly non-urhan seurces
contribute to the effects reperted in the
recent urban epideminlogic studies.

The Criteria Document conesluzded its
integrated assessment of the effects of
natural ¢crustal materials as follgws:
Cortin classes af ambient particles appear to
be digtimetly loss toic thar cthers and ave
unlikely to exext homan health efects at
typical embient expesure concentrations (o
perhaps only under special circummestin ces).
Fat exampla, particles of enestal origin,
which are predowninately in the coarse
fractcn. ars relatvely non-taxic rnder most
cirqumsiances, comparsd tp cembustion-
related particlez (much a5 from eral and dl
comirmstion, wood hurning, ete) Howeyer,
under seme canditions, crustal particles may
became mufficiently toxie to carze buman
health effects, [EFA, 20048, p. B=3214)

The Staff Paper assessment of the
available evidence relevant to the
appropriate scope of an indicator for
coargs particles can be surnmarized as
follows. Ambient concentratiops of
thoracic coarse particles generally
reflect contributions from Jocal soumces,
amd the limnited information available
from speciation of thoracic coarse
particles and emissions inventary data
indicate that the sources of thoraric
coarse particles in urhan areas generally
differ frorn those found in nen-wrban
areas. Ag g result, the mix of thoracie
caarse particles people ate typically
exposed to in Arezs can be
expected to differ appreciably from the
mix typically found i nen-urban or
Tural areas. Ambient FMig 2 s exposure

B Ax uped In tha Stafl Paper, tho term "mining
sourees” ie intendsd to itcl?.:d[.- all activites that
Enrarpays cetmotion andior mechanicel handling
of uatural geologic cristal metersls. Tn the et
of this rulemaling, nafther mising nae agrisaltaml
sources ate included in the more general category
ol “ixdysirial seurces.”

iz associated with health effects in
studies condncted in urban areas, and
the limited available health evidence
mere strongly implicates the ambiant
mix of thoracic coarze particles thar is
dominated by traffic-related and
industrial sourees than that dominated
by uncontaminated =oil or geologic
sources. The limited evidence does not
suppart gither the exdstence or the lack
of causative assoctations for community
exposures 1o thoracic coarse particles
from agricultural or mining industries.
Given the apperent differences in
compogitien and in the epideminlogic
evidence, the Staff Paper concluded that
it is not appropriate to generalize the
available evidence of associations with
health effects that have been related to
thoragic cuarse particles penerally found
in urban areas and apply it to the mix

of particles typically found in non-
urban or rural areas [EPA, 2005, p. 5—
57]. The Staff Paper cancluded t]gat the
available evidence eollectively suggests
that a more narrowly defined indicator
for thoracic coarse partiales should be
wonsidered that would protect public
health against effects that have been
linked with the mix of theracic coarse
particles generally present in urhan
areas. Such an indicator would be
principally based on particle size,
alzo reflect a focus on the mix of
theracic coarse partisles that is
generally present in uwrban environments
and the snurces that principally
generate that mix. The Staff Paper
recommended congideration of theraic
eoarse urban pasticulate matter
[UPM1p-g 5] a5 am indicater for a theracic
cearse particle standard, referring to the
mix of airharne particles between 2.8
and 10 pm in digmeter that are generally
present in urhan envircnments, which,
as discussed above, are principally
comprised of resuspended road dust
typical of high tr -demzity areas and
enrissions from industrial soucees and
construction activities (EPA, 2005, p. 5—
54, 5-57-58). The Staff Paper conclided
that such an indicator would more
likely be an effective indicator for
standards to protect against health
effects that have been associated with
thoracic coarse payticles than & mare
broadly forused Piige « indicater. This
indicator would also be consistent with
@ cantous interpretation of the
epidemiologic evidence that does not
E:tentia]l}r aver-generalize the results of

e iimited avmilable studies.

In confumection with this
recommiendation of an indicator defined
in terms of the mix of thoracl; coarse
porticles thaf are penerslly present in
urban areas, the Staff Paper also
discussed the importance of a

monitoring network designed to be
consistent with the intent of such an
indicator and to facilitate
implementation of such 2 standard. It
shonld be noted that EPA has
histerically used other implementation-
related policies, specifically ite
guidelines regarding the handling of
datz affected by exceptional or natural
gvents, to address elevations in tharacic
coarse particle levels that may eceur in
urkean aress as a result of dust stormns or
other such events for which the staff-
recommended indicator was not
intended to apply. The Staff Paper
recommended that both new ariteria for
muonitor network design and reviged
nataralfexceptional ¢vents policies
should weork in concert with a revised
theracic coarse particle indicater to
ensure the most effective application of
g thoracic coarse particle standard.

In {ts review of the Staff Paper
recommendaticn for a thorasic coarss
particle indicatar (Henderson, 20056, p.
4], the CASAC penerally asreed that
“thoracic coarse particles in urban areas
can be expected to differ in composition
from those in rozal areas;” that “coarse

articles in urban or industrial areas ara
Fi_kel}r‘tu be enriched by anthropogenig
pollutants that tend o be inherently
more toxic than the windblown crizstal
material which typically detninates
coarse particle mass in #rid rora) areas;”
and that “evidence of associations with
health effects related to urban coarse-
mode particles would not necessarily
apply to non-urban or rural coarse
particles.” Further, mast CASAC Fang]
members concurred that “the current
scatcity of information on the toxicity of
miral dusts makes it necessary” for EPa
to base its standard for thovacic coarse
particles “on the knmown toxigity of
urban-derived coarse particles.” While
most Panel members concurred with the
thoracic coarse particle indicater
recommended in the Staff Paper, a few
mermhers recommended specifying an
unqualified ¥M,5 5 ¢ indicator in
conjunction with monitoring network
design critecds and natural/escaptional
events policiss that would emphagize
urban influences, In either case, CASAC
indicated that the intewt of any such
indicator should be to "provide
protection against those components of
PMip o s that arise from anthropogenic
activities occurring i or near urban and
industrial areas.”

Based on these considerations, the
Administrator proposed to establish a
new indicator for thoracic coarse
particles in terms of Py o 5, quelified
50 a5 to include any ambient wix of
PIvf1fwz 5 that iz dominated by
resuspended dust fram high-density
traffic on paved roads and FM penerated
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by industrial sources and construction
sources, and e exchade any ambient
mix of FMp o5 that iy dominated by
rural windblown dust and soils and P
generated by agricultural and mining
sources (71 FR 2667—58]. Furthermare,
EPA proposed that “[algricultoms]
souTCes, ining seurces, aad other
similar sources of criztal material shall
net be subject to contral in mesting this
standard”™ [71 FR 2688). As summarized
above in secticm LE, the proposed
standard also included speeific meonitor
site-mritability requirements which any
menitor would have to meet in order to
be ?Eﬁdmfor comparizon to the NAAQDS,
including a i t that such
wmonitors Wurbamze d areas
with a minirum population of 100,000.
Thesze requirements were designed o
ensure that the monitors were capturing
the ambient raix of PMipez s dominated
by the sources of concern.

Subsequent 1o the propasal. CASAC
provided additioral compments to the
Administrator on the proposed indicator
for thoracic coarse particles. In a latter
dated March 21, 2006, the Committee
stated that “the PM Fanel was pleased
i see that the indicator for coarse
thoraric particles of concern to public
health took inte account some of the
Tariows & aches that the PM Panel
idenﬁﬁe-f tonsideration”
(Hendersen 2008, p. 4). The CASAC
reiterated its eaxlier statement that “the
current scarcity of information on the
tondieity of rural dusts makes it
necessary for the Agency vo hage s
regulaticns on the known toadcity of
urban-derived coarse particles.”
Howwver, the Committes went on to say
that *“the CASAC neither foresaw nar
endorsed a stapdard that specifically
exemnts all agricuttaral eod mining
sources, and offers no protecton against
episodes of uwrhen-indnstrial PMip g5 in
areas of populetions Iess than 100,000,
The Committes recommended the
“'expansion of our knowledge of the
toadcity of rural dusts rather than
axernpting specific industries (e.z.
mining, agciewlture]” ffom control
under the standard [if at 5],

2. Cornaaents on Indicator for Theracic
Croarse Particles

The EPA received a large number of
comment: on its proposed decision with
regard to the indicator of thoracic coarse
particles which overwhelmingly
opposed the propased indicstar. Few
commenters uncondivicnally supported
EPA's propogal to replace the PMip
indirator with a qualified PMyas s
indirator that would provide tergeted
protection by including certain ambient
mixes of thoracic coarse particles and
excluding others. Support for the

gmpﬂsed approach came almast entirely  smoke, and dust from nnpaved roads.

om those industrial sectors whose
soirces were excluded from the
proposed qualified P50 5 indicator
[i.e.. agriculture and mining interests).
While these commenters argued that
EFA should not maintain any standard
for thoraeic coarse particles, they
conditionally supported the qualified
indicator if any stendard were to be et
In eontragt, all other commenters,
including emvironmental and pollic
health groups, State and local agencies,
and industries not excluded from the
proposed indicator (e.g., transportation
gnd constriection], opposed the
proposed qualified indicator.
Representatives from a variety of groups
wEE; otherwise disagreed Dnﬂ?ariu%f; P
aspects uf the proposed indicator
commentad on the need for additional
research to address the uncertainties in
the current bady of evidence regarding
coarse particles and health effects. In
additicn, a variety of commenters urged
EPA 1o deploy additional Pl s s
meniters in both wrban and vural areas,
copsistent with the advice of CASAC, to
previde a more robust and complete
hody of evidence regarding coarse
particle effects.

Commenters conditionally supporting
the proposal expressed the view that
EPA should exclude non-urban wind-
blown dust and soil from the PMyg e 5
indieator. According to these
commentars, “such particles have been
shown to ba nontoxic, and the selentific
ghadies show that they es not
asanciated with adverss health effacts’
(American Farm Burgau Federation, p.
1). Furthermere, these commenters
agreed with the proposed exclusion for
agrienltural and mining sources, stating
that “the prepondersnce of seientific
gvidencs continues to demonstrate that
fugitive dust from agricelniral aond

iNing Operations presents no
substantial bealth or welfare concerns'
[Mational Mining Association, p. A; soe
also National Cattlevnen’s Beef
Association, p. 1). These commenters
quuted extensziwely from the Criteria
Dacument and Staff Paper, and made
points that were n many cases
conceptually sitailar to the arsuments in
these documents and in the proposal.
These commenters also tended to argue
that there is aubstantial scientific
evidence showing an absence of health

effacts from roral particles.
These coreneriats cited differences

in the composition of the mix of
particles in urban areas versus the mix
af particles in non-urban areas, which
they gtated is dominated by wind-blown
soil fractions including silicates,
primary organic materiais including
grouind plant matter, residential wood

Though the coarse particle miw in nghan
areas also contains significant crustal
muatextals, the commenters stated that it
is comtaningted by a wide variety of
indnstrial and combnstion-related
byproducts, such as metals and organic
materials {tite and brake wear, vehicle
exhanst, industrial emissions,
residential fuel combustion). These
commenters noted that smdies
comducted in urban areas have inked
health effects specifically 1o these
urban-industrial contamingnts. For
exarnple, the American Farm Buzean
Federatiorn gited the distinction between
giudies that found health effects related
to traffic ernissions in whban areas
[Pearzom gt ol 2000; Kramer ¢t af.,
2000; and Lin of o, 2002) and a study
they suggested found a strong
association between cardiovascular
maortality and moter vehicle exhanst
components, but & negative association
between soil and total mortality [(Max st
al., 2000).52 Spme of these commenters
argued that coarse mode particles,
especially crostal coarse mode particles,
are nndikely to serve as camier of
uthan-area contaminants becauze they
have lesg surface area, do not adsorb
contaminants a6y, snd have short
amnospheric residencs times. These
commenters conditonelly agreed with
EPA’s proposed goal of focuszing
regulatory efforts on the sources known
to be associated with tosde coarse
particles, especially traffic (Coarse
Particle Coalition). Some of these
commenters cited new studies
completed after the close of the Criteria
Docurnent as previding additional
evidence of zssociations between traffic-
related emissions and adverse health
effocts (e.¢, E3m ef al., 2004; Ryan et ai.,
2005; Garshick ef al., 2003; McDenald ot
., 2004; and Ostro ef al., 2006].

These commenters also stated that
while urban contaminants may increase
the tosdcity of coarse particles, stirdies
have demonstrated a lack of adverse
effects agsociated with exposure to
cosrse partieles in non-urban areas (e.g.,
Buist £t al. (1983) study of exposure to
Mount St. Helens' ash smong diabetic
children]. Furthermore, these
cormenters armued that studies have
foumd a lack of effects associated with
exposcre to orustal materials in general.
They cited the lack of an 2ssoctation
bBetween meortality and dust storsg
found in Schwarte ef al. {1959]) and al=n
noted that studies such as the g-city
study by Laden of all (2000) have found

B Coer e pters cite the aripinal publication. In
thg qubsaquant reanalysis, the mrestzators teport
“oner original fndings rameined 1mehsnged” [Mer
ot gl 2003)-
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that crustal material, in both the fne
and coarse fractions, is not assogiated
with inereased mortality. Thus, these
commenters asgued that there is
sufficient evidency to show that crostal
partculate matter is essentially bemipn
and therefore should Be excdluded from
the coarse particle indicator.

The EPA agrees with these
cominenters that the strongest available
evidence relates to the toxicity of the
ambjient mix of coarse particles found in
urhban environments. The limited
evidence available from epidemiolagic
and tecdeologic studies indigates
exposure to ambient theracie coarse
particulate in urban areas is associzted
with health effects, and the health
gvidence mare strongly implicates
coarse particles from nrhan types of
sources such as remuspended dust from
high-density traffic on paved roads and
PM generated by industrial sources and
construction sgnxses then coarse
particles from wncontaminated goi] or
geolopgic sourcez, The EPA also agrees
that therg is far rnore evidence
concerning health effects associated
with thoracie cvarse particles in urban
areas thaw in non-urhar areas. However,
EPA disagrees with these commanters
that there iz sufficient evidence 1o
demonstrate that there are no adverse
heatth effects from community-level
EXpOSUTE 10 coarse particles in non-
urban areas. Rather, the endsting
evidence iz inconclusive with regard to
whether or not community-lews]
exposures to thoracic coarse particles
are associated with adverse health
effects in non-urban argas. However,
EPA does agree with these commenters
that additional research iz ngeded to
clarify this tssue and to rednce some of
the other weertaintizs regarding the
effects associated with coarse particles.
Az discussed abovre, the EPA is, in fact,
expanding bath its research and
tnonitoring programs to callect
additional evidence on the differences
between coarse particles typically found
i uaban areas and those typically found
in rural areas. Specifically, EPA notes
that the Agency’s National Center for
Environmental Pesearch recently issued
a Request for Proposals on “Sources,
Compasition, and Health Effects of
Coarse Particulate Matter™ which iz
desigred to [1] improve understanding
of the type snd severity of health
owtcomes dssociated with exposure to
PMig g.5; (2] improve understanding of
subpopulations that may be especially
sensitdve 10 P 0.z « exposures
including minority populations, highly
exposad groups, and other susceptible
groups; (3] characterize and compare the
influence of mass, composition, source

characteristics and exposure estimates
in different locations and differences in
bealth cutcomes, inclading compartsons
in rural and urban areas; and (4]
characterize the composition and
variahility of Pi,a » 5 in towns, cities or
metropolitan areas, including
comparisans of mira] and urban areas. In
addition, as described i the final
monitori e published elsewhere in
today’s Fe Register, EPA and the
states will require measnrement of
PMig o5 at 75 new multipollutant
monitoring site: around the country.
These sites will provide continuens
measurements of mass as well as
chemical speciation. EFA will locate 55
of these sites in urban areas and 20 in
rural areas in order to gather
infoymnation on the compogition and
transpert of coarse particles in urhan
and rurg) areas. In addition, these
moniters will employ the latest in
speciation technology to advance the
science so that future repulation will
provide more tarpeted protection against
the effects only of those coarse particles
and related soweee gmizsions that

to be of concers to public health.

In addition, EPA disagrees with these
commenters that there is sufficient
evidence to exclude cristal materials
from the coarse particle mdicator
regardless of the depree of
contamination, Although there is some
evidence that coarse particles of nanul
geologic origin are relatively non-towic
in their uncontavinated form, the
Criteriz Document notes that such
particles may become sufficiently
“eontaminated by toxic frace elements
or other components from, praviously
deposited fine BM," to cause health
efiects (EPA, 2004a, §344). Indeed, the
urban coarze PM asseciated with
adverse health effects in the studies
discussed above was, by mass.
predominantly crustal in orgin.* As
noted in the proposel and in the
response 10 these commenters on the

0 The Actiricm Farm Burear Fadaratiom's
sunmary of the resulte of Mar ef ol [2000], offersd
in suppart of tetr = nbout the lack of
affiect of 36l ac :ru:ig-zaﬁﬂals,mluas SOt
irapgrtars; clements of the atwdy resolts. A major
ﬁ.\:si\:lgufthamfgimlgh.ndy anwll a5 the
reanalyais [bac et ol 2003) waa an ageociating
betwicn FM g ¢ parteles and movtality. The
analysis in this wod: that momized sousees and
cocapiments cramned cooidbutions bo the effects
af Mz 2, 20t 13 Piay 2 s 1t opinioa of tha
athare, the metyr commenters cac] motor vehicle
exhaust * prabably reprasents the influeres of motar
wehicle ethanst and resuspanded mad dust' [Mar
&t &l, 2004, p. 351). The negative associstion for
“20il" in the Sgo fmction cited by the com-nnte:
was apparsatly related to problams in tho Phiy
meaF1remant, When the dats ween masseseod fior
the perlod with & ipryved sampler. the authors
mpart thet the aseociatian batween 2oil and
mortaifty was “pesitive and simiSeant =t & days
lag" fibid, p- 352).

need to maintain 3 codrse icle
gtandard, EPA is aware of the stndies
that feund no effects on mortality at
lower cowrse particle concentrations, but
believes, congistent with the Staff Paper
and Criteria Docwment conclusions, that
the evidence is sngpestive of a coarse
particle effect iz urhan or industrial
areas.”? The EPA continues ta believe
that vrban sources may signdficantly
alter hoth the relative quantity and
character of ¢ristal and natural
binlogical materials in amhient mives in
urhan areas. As aoted above in section
IL.C.1, metals and other contaminants
such as elemental carbon tend to appear
in higher concentrations in the wrban
PM )z 5 mix, 2nd vegetative materials
are pround and resuspended by traffc-
related activities into forms not ¢commeoen
cirtsicde urhan areas.

In contrast 1o thuze few commenters
who conditionally supparted EPA’s
proposed indicator, the vast majority of
commentels opposed one or mota
aspects of EPA's proposed indicator,
inclhading: (1) The basic decision 1o
qualify the indteator to focus on
particles associated with certain types of
sourees and ta exclude other ambient
mixgs; and (2) the particular
gqualifications applied 10 the indicator,
including the proposed siting
requiternents for coarse particle
manitors suitable for comparisen with
the NAAOS and the proposed exchizion
of agricultural , mining, and other
similar sonrroes from control under the
standard. This large group of
commenters advancod scientific as well
a5 legal and policy #tguments against

ing a distinction hetwoen particles
typical of urban versus non-urban or
rural areas. Thesze commenters pncluded
public health proups such as the
American Lung Association, the
American Heart Aszociation, the
American Cancer Society, the American
Diabetes Association, and the American
Public Health Association, and
envrironmental groups such as
Earthjustice, Envircnmental Defenss,
and the Natuxal Resources Defense
Council, It also included the State and
Territorial Ajr Pollution Program

"o The Ledan &t al. (2000) study cited By
OO AT Was teatalyzed in Schwarts [2002],
with gualitatively similer findings. A« in Mar ef af,
(2000, 20072), this shudy exsrainad the associotions
of trusm! metariala in the Sne particte faction, o
which they raeks wp such o small fraction of Fne
mara that aae af {he 5ix citfos had 10 be axcluded
from tha aadlysis (Laden ot al., 2008, p. 945]. While
(bis temmlt dogs not provide any soppert for
asshciations batwasn conrea crustal materin)s and
msrtality, givan the lower concettralitms of cozrsa
particles in Bvo of tha six citiss and the lack of
exarnination of coarsa particle compositing, the

azp inconclasive with respect ta the
potantel affects of hipher careembtmtons of conrse
partirles.



511590

Federal Register/Vol. 71, No. 200/ Tuesday, Octoher 17, 2006/ Rules and Regulations

Admipisirators and the Association of
Local Air Pollution Coutrol Officials
(STAPPASAT AFCO) and murmeroups
individual State and local air pollution
control agencies, as well as dozens of
Tribes and Tribal organizstions such as
the Nadonal Tribal Cancus, the National
Tribal Afr Association and its parent
organization, the National Tribal
Environmental Cowncil. In addition, a
oumber of industry groups expressed
wpposition to the proposal to qualify the
ooarse particle indicator; in peneral,
thete comments came from groups
mepresenting industry categories that
were not exclnded from the proposzed
indicator, such as the Engine
Manufacturers Association, the Alliance
of Antomabile Manufactarers, and the
Natinnal Association of Home Builders.
%ﬁa&e inciiustcy commenters

B ily argued against setting any
coarse particle standard at this Hme,
theey staved, that if 8 standard were to be
aﬂ.uptediﬁciemiﬁn ﬂddm?l did tﬁt
suppert the osal to quall

indicator hasperg?:n the ng!x o]fﬁsrorumes
present,

Commenters opposed o a qualified
coarse particle indicator advanced
numerous scientific arpuments to
support their position. They ariticized
EPA’: interpretation of key
epideraiologie studies, such as Gordian
et al. [1996]), Chendhury ef ol. [1997),
Ostro et al. (2003], Smith et ol (2004)
and Mdar et of. (2003), arguing that these
studies linked thoracic ¢oerss particles
to adverse health effegts in
environments where criastal
components formed a significant part of
the amobient mix of P g 5. For
example, commenters argned that the
study conducted by Ostro gf al. {2003)
in Coachella Valley, which found
statistically significant associations
hetween exposurs to coarse particles
and mortality, pravides direct evidence
of harm fror exposure 1o roral particles,
These commenters alen challonped the
rezalts of Schiwartz &t al. {1598],
attribating the lack of statistically
significant mortelity results in that
study to avoidapees bebavior (fe., people
may stay inside during dust storms) and
noting that the study might have drawn
different conclusions if morhidity
endpoints had been conszidersd. In
support of this argnment, they painted
to Hefflin ef of. [1994), which looked at
heospitalizations for beenchitis and
sinnsitis during dust storros and did
find a small increase in these effects in
the same area.

In addition, a number of commenters,
including States, researchers,
¢nvironmental and public health
groups, and industry comrmenters, cited
studies of particle composition as

showing that the ¢oarse P found in
Tural areas is ommonly contaminatad
with the same toxic compoments a5
particles found in urban areas (e g.
Alaska Department of Environmental
Conservation; American Lung
Association; Engine Manufacturers
Aszgociation; Veranth), Moreover, these
commenters noted that reral duests may
coniain additomal toode contaminants
such as molds, fungl, endotoxdins,
pesticides, and carhonaceous
compounds inclieding polycyclic
aromatic bydrocarbons (FAHg), all of
which are asgociated with rurel sources
and have heen shown to produce toxic
effects (citing studies including: Monn
aud Becker 199%; Soukup end Becker
2001; Horvath ¢f af,, 1998; Offenberg
and Bekar, 2000; Eleftheriadis and
Colbeck, 2001). {See American Lung
Asseciation ef al., pp. 52-100.) In
addition, some commenters pointed to
studies of the composifion of coarge
particles in particular locations, sach as
Ohwens and Mono Lakes in California, as
evidence of the dangerons natore of
rural particles. Commmenters noted that
ooarse partiches fom these areas are
comtamingted by heavy metals, arsenic,
and other toxdic contaminants, but
would be excluded from the propozed
indicator.

Commenters critical of the propoged
decision to qualify the coarse patticls
indicator also stated that FPA had
inappropriately relied on the relatively
few studies invelving exposure to
erustal materialg, especially the Mt 5t,
Helens® studies. These cotumenters
expressad the wies that EPA should not
equate expogure to voloanic ash to
eXpOsITE T coarse particles smitted
from agricultural and mining industriss,
Comroenters noted that volcenis ash
lacks many of the arganic components
typical of rural coarse #M, including
pesticides and PAHs, Commenters
puinted to specific components of
coarse particlas emitte gericulfural
or mining actvities, ociuding
endotoxing, pesticides, and roetals, that
they claim are associzted with adverse
health effects. These commenters argued
that coarse particles in rural and other
non-urhan areas are hot genecally
“uncontatninated materials of geologis
oTigin® or “uncontaminated natiral
crustal dusts.' They argued that some of
the effects noted in epideminlogic
studies of thoracic coarse particles, such
as Mar et al. (2003). occurred [n areas
dominated by agricultural or mining
dusts (Maricopa County Air Cuality
Department, p. 3—4). Some commentars
also stated that EPA had naot
demonstrated o even claimed that
coarse particles agsociated with

agricultral and mining activities are
harmass, Citing & long history of
occupatiomal studies documenting
effects and EPA’s statement in the

roposal that #in the 1987 review, EPA

und that ocoupational and
toxicological studies provided ample
cause fur toncern related to higher
levels of theracic caoarse particles (71
FR 2654), these commenters wrped EPA
to give greater weight to the rasults of
such studies.

A mumber of commenters opposing a
qualified PM;p g s indicator refersnced
“new" epideminlogic and toxicologic
studies which were not inclnded in the
Criterie Docnment in support of their
arpuments in faver of an uequabified
PMia s ¢ indicator. Specifically, the
commenters pointed to recent
epidemiologic studies showing
statistically significant adverse health
effects Fom exposure to coarse particles
of varying compositien, such as one
gtudy that found an assordiation hetween

gurs to volcanic ash and wheeze
end exercise-induced
broncheconstriction [Forbes et al.,
20013). In, addition, commenters cited
several "new" studies of health effects
assaciated with exposure to coarse
particles during Asian dust storms
(Chen ¥-5 et al., 2004; Chen and Yang,
2005; Yang C-Y ot al,, 2005; Chang et al,
2006). Commenters also pointed to
“new" taxicalogic studies such ag
Sching et al. (2004], Veranth (2004,
2008], Becker (2005), Labban ot al,
(2004, 2006], and Steerenberg st al.
[2008), argaing that toxdcolopical studies
do not zhow consistent differences
between wrhan and wore] dusts.

In response to thesa commenters' first
point reparding the epidemiologic
stidies that were inclnded in the
Criteriz Docvenent, EPA does mot agres
with the commenters that these
epideminlogic studies provide direct
#nrjdence of barm from noo-urban or
rurgl crustal material. While BFA
aclmowledges that erustel particles may
have dominated the ambient mix in
some of the locations in which these
studies wers done, it is also the case
that thesa axeas are all wrban, so the
crustal materials in the ambient mix
typically would be contamipated by
metals, road dust, and other combrstion
byproducts, At the same time, ERa
notes that CASAC cited the studies by
Ostra et al. (2000, 2003) as suggestive of
health effects associated with expasurs
ta rural crustal materials: "Little is
known about the potential toxicity of
rural dusts, although the 2000 and 2003
Coachells Vailey, CA studies from Ostre
et ol showed sigmificant adrerse health
effects, primarily invelving expogures to
coarse-mnde particles arising from
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crastal sources' {Herderson, 20054, p.
4. Thus while EFA does not agree with
these commenters that the
epideminlogic studies demnnstrate that
non-urban or Tuval crustal particles are
harmful, at the same time EPA helisves
the studies do raize credible concerns
and suggest the need 1o be cautions in
interpreting the epidemiologic and other
evidence,

The EFA = with thesa
commenteys that the observations of
Hefflin ar ¢l [1954) supgest it iz possible
that the lack of mortality effects on dust
storm days nbhserved in Schwartz ef al.
{1990) may be due 1o avoidance
behavior. As noted in the proposal {71
FE. 2566, there is a possibility that
pecple may reduce their evposure to
ambient particles on the most dusty
days. This arpues for caution in
Interpreting the results of Schwartz ot
al. {1294) with regard to the potentia)
health effacts a2sociated with exposire
to natural crstal material,

The EPA acknowledges the
limitaticns on the ssientific evidence
tdentified by these commenters
egarding the differences in composition
and toxdcologic effects of wrban and
rura) thoracic coarse particles. As noted
in the Criteria Document and Staff
Paper, there iz clear evidence of tondeity
of cextain components of thorecic coarse
particles, such as metals and
endotexdns, as well 35 evidence that
natural crustal matexials of peologic
urigin, such as Mt. 5t. Helens volcanic
ash, may have wery little toxicity. There
iz largely an ahsence of evidence
regatding the presence or ahsenge of
toxdcalogic effects associated with other
types of coarse particles in non-urhan,
areas. Hrrwever, EPA agrees that
thoracic coarse particles in nom-urhan
areds may become contarninated with a
wide variety of toode materials (ERA,
20043, p. 3—244). Cleatly, howewar,
crustal material associated with

articular locations, such as the dry

beds of Owens and Mono Lakes, can

be highly contaminated with metals,
salts, and nther toxic constitnents. The
EPA agrees with commenters that the
potential toodcity of these components is
well recognized; however, sug
locations tend to be isclated and mot
Tepresentative of other locations.

In response to other comments raised
by this group of commenters, EPA
cantinues to find it inappropriate to
assume that effects chserved in
accupational stadies should be
considered representative of effects that
would occur at community expasure
levels. However, EPA agrees with
commenters that the presence of
cooupational exposure strdies
demanstrating adverse effects lends

firther support to & cautions approach
in considering revizions to the standards
affording protection from thoracic
coarse particles. Finally, to the extent
that commenters cited new scientific
studies that were not considered in the
Criteria Document in support of their
argurnents against a qualified coarses
particle indicator, EPA notes that ag
discussed ahove in section L.C, EPA it is
basing the final decisions in this review
on the studies and related informetion
included in the PM air quality ctiterda
that have undergome CASAC z20d public
review, and will consider the newly
published studies for purposes of
decision meking in the nect PM NAADS
review.

COwerall, the seientific evidence
supports a conclusion that the risks of
adverse health effects assoctated with
thoracic coarse perticles typically found
in urban or indnstrial areas warrant
targeted protection. Although the
limited and inconclugive svidence does
not support such a conclusion
conserming theoracic coarse particles
typically found in nom-urhan e rural
areas, it sup%urts & caurtions approach,
Concerning thoracic coarse particles.
The EFA agrees with all the commenters
who pointed to the need for additional
research to strengthen the current body
of evidence to reduce some of the
npcertainties regarding the health
effests associated with coarse particles.

In edditior to their griticisms of the
scientific basis for BPA’s proposed
indicator, commenters opposed 1o 8
qualified indicator alsa advanced legal
and pelicy axgaments apainst EFA's
proposed approach. o particular,
commenters criticized the proposal's
provision that “agricultural souTces,
mining sources, and other similar
sowrcas of crostal materials shall not be
subject to ¢ontrol in meeting this
standard™ (71 FR 2599); a larpe number
of commenters expressed the view that
the execlusion is fatly iHlepal, citing CAA
section 1041 {a] (3) and case law in
support. These commenters al=o pointed
to CASAC's March 21, 2008 latter to the
Admivistrator which stated that EFA
had mizconstrued the finding of the
Commnitteg aud that the proposed rule—
particularly the seurce-category
exclusions—was not consistent with the
Committee's Tecommendatigns.

These commenters also stated that
EPA had failed to dempnstrate that {ts
propesed qualified indicatar wonld
protect public health with an adeqnate
margin of safety. Pointing amain to the
relative pancity of data regarding health
effects associated with coarse particlas
of differing compositions, and the
almost complete lack of evidence
reparding health effects in rural areas,

these commenters expressed the view
that EPA must dermonstrte
affirmatively that the coarss particle
standards will ensure an absence of
adverse effects on sensitive individuals
(American Lung Association, p. 82,
citing fead Industries Ass'nv. EPA, 647
F.2d 1130, 1153 (D.C. Cir. 1930) and
American Lung Ass'm v, EPA, 134 F.34
388, 389 (D.C. Cir. 1998)), and that in
the absenoe of evidence, or in the face
of significant uncertainty, the CAA,
requirertent 1o provide an adequate
margin of safety obligates EPA 10
regulate all coarse particles equalty
[Lead Indnstrizs Ass'n v, EPA, 647 F.2d
1154-55). Some of these commenters
pointed to the DC Cirgnit Court's
instrzetion in ATA I that “[t/he Act
requires EPA to promulgats protective
primary NAAQS even where * * * the
pollutent’s risks cannot be quantified or
‘precisely identified as to nature or
degres’ ™ [ATA ITT, 285 F.3d 355, 369
[quoting PR NAAQS, 52 FR 285853]).
Commenters also arpued that, weder
the CAA, EPA, is charged with setting
amhbient standards that ate national in
scope and application, and that the
proposed gualified ndicator fails this
test, Citing Whitman, 531 1.8, at 473,

-gome of these commenters stated that

the proposad qualified indicater is a
thinly veiled attempt to establisha
coarse particle standard that only
applies to vrban areas, and that it denies
citizens in nop-urhen areas adequate
health protection. Several commenters,
including mrmerous Tribes, argned that
the gualified indieator, by virtue of
depriving non-urban populations of
pratection from coarse particles,
viglated principles of envirenmental
justice and the povernment’s Trust
Responsihility to Tribes.

Commanters pointed to other
concerns as well, many of them focused
un specific aspects of the proposed
FM g 55 indicator. First, spme
commenters stated that the proposed

ualified indicator inadequately

eseribes the substance(s] being
regulated. These commenters armaed
that EFA is attexrmpting to establish a
composition-hased indicator without
being able to define adsquately which
particular chemical or physioal
componentts are azzociated with adverse
health effects, Furthermore, commentars

ointed cut that the indisator was
gaﬁned in large part throuph an
implementation stratepy—i.e. via the
placernent of monitors—rather thaw in
scientific terrns. The Alliance of
Autgmobile Manufactarers expressed
concern that the result wonld be that
Two sources of coarse particulate matter
with similar composition that
presumably produce similar health
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impacts would be “given different
repulatory treatment based merefy on
the non-scientific qualifiers established
in EPA’s indicater” {Alliance of
Auiomohile Manufacturers, p. #).

In addition, some commentors
gfmted ta a Jogical peradax inhergnt in

€ proposed PMyes « tndicater, which
15 defined to inchnde any ambient mix
"dominated by particles from
particular types of sources. Commenters
noted the potential for the same
concentration of “harmfin]” coarse
patticles—i.e. particles from high-
demsity traffic, industrial sources and
construction seurces—to be regulated
differently in different locations
depending on what percentage of the
amhient mix it constitutes relative to
"orustal” particles. These commenters
stated that the coarze particle standard
must provide a consistent level of
protection from particles of concern,
and that use of a 50 pervent domination
thaeshold would remplt in a variahle
lewe) of protection from perticles of
ConGern.

The EPA also received an extremely
large number of comments foom diverse
stakehalder groups—some of whom
conditionally supported a qualified
Indicator-- ing perceived
problems with implementing the
proposed PMy, 2 5 indicator. Many
commenters pointed out that EPA fatled
o :lpec:lfy which seuice types were
meluded in the broad seurce categary
descriptions listed in the indicator,
They requested farther definition of
what could be considered an
“agricuttural source,” & “mining
somree.” or “other similar sources of
¢rustal material™ (ia, those sources that
would be excluded from control under
the propused standard), and which
“industrial’’ and “constraction'” seurces
were inchrded in the indicater.
Furthermore, some commenters
ingqred about the treatmsnt of sources
that weys neither explicitly included iz
nor excluded from the proposad
indicator, gich as residential angd
commercial zonroes. In addition,
commenters wondetad how EPA or the
States wonld make the determination
that one get of sources was “domwinant, ™
given the scarcity of knowledge about
coarse particle emissions and air quality
concentrations, and the lack of suitable
source aftribution techniques,

Commenters alsa objected to the
proposed fve-part test for siting
NAAQS-comparable meonitors, nating
that as written, the monitor siting
criteria arbitrarily wounld prohibit
maonitoring and regulation of coarse
particles cutside urhanized areas of
100,000 population, tagardless of the
presence of large or mumsTons sources

of the types of coarse particles of
concern or the nature of the ambient
mix, Commenters pointed out that the
monitor siting criteria, by virtae of their
highly gesm'ipti?e role in defining
where the poliutant cam and canmot be
meazured, in essence define the
indicater itzelf, and artificially namow
its sedpe such that in many instances,
coarse particles of concem would not be
covered by the indicator, These
commenters argued that by failing to
provide protection from coarse particlss
of concern in non-urbar, areas even
theuph the compesition of thoze
particles may be identical to that of
coarse particles foand in large urban
arezs, the qualified indicator, as EFA
propased to implemant it, would he
under inclugive, 3Many Tribes and some
other sommenters raised concems sbout
the ¢nvironmental justice implications .
of the proposel and stated that EPA had
viglated its Trust Responsibility toward
Tribes, becanse Tribal lands would be
wirtually excluded from coversge under
ths proposed maniter siting criteria,
regardless of the mix of particles
present. Furthermore, numeroues
cummenters stated that the siting
criteria wonld be tnpossible to
implement, sa the criteriz nodermined
the proposed standard on a practcal
level. Commenters particularly ohiected
to the fiffh part of the monftor-site
suitability test, which as proposed
wonld regquize an effitmative
demonstration that the ambient miv at
the site was dominated by sources of
concern, even if all of the other four
monitor site-gnitability criteria were
met. Commentars stated that this
demonstration weld be impossible to
execute due {0 the lack of suitahle dats
and techniqnes, undermining the siting
of any NAACQS-corapardble PMygqs
memitors,

In responsg te theze perceived
problemns with the proposzed qualified
indicator, compnenters suppested a
number of remedies. A few commenters,
mostly indnstey rapresentatives who
preferred that no coarse particla
standard be set at the current time,
stated that if EFA does set a standard,
it should be hased on a gqualified
PMin 2 5 indicator, et EPA should fix
spocific problematic aspects of the
propozal {e.g, clarify the definiton of
inctuded vs. excluded mdustries), Most
cornmenters, Including Staces, Tribes,
and guvironmental and public health
groups, urged EPA to adopt an
unqualified Ph14. 5 indicator to ensure
adequate public heglth protection and to
avoid some of their perceived lepal ands
or policy ssies associated with the
qualified ndtcator. A few of these

commenters recommended that EFA
utilize the Exceptional Events Rule,
praposed on MMarch 10, 2006 (71 FR
12592-12619), te exclhiede violations
ceused by rural windilewn dust,
According te these cormenters, this
wenld be consistent with historical
practice, becanse in the past the Matural
Event: Policy has been applied in many
instances tu exclude data agsociated
with dust storms and other everts from
consideration tpder the PMyg standard
{sa}a New Mexico Air Cuality Bureau, p.
10},

Sme commenters advocating an
ungualified PMyp 5 5 indicator stated
that, given the limitations on the
scientific evidence, and in light of some
of the other problems identified with
the proposed qualified indicator, EPA
sheuid consider retaining the current
PMyq standards ta continve protection
from coarse particles. They expressed
particular concern about the nce of
contrgl in the interim pariod betwsen
the issnanee of the final PM NAAQS
rule [which as proposed would {nelude
the revocation of exdsting PM;
standards in almost alE locations] and
the completinn of desipnations nndet 2
require deployment of o new monitoring
network followed by 3 vears of data
oollection). A few of the commenters
advocating the retention of the Phizg
standards suppested that measurements
of PMyp conld be adjusted by subtracting
out PMy s to avoid double regulating the
fine fraction, to satisly a congerm voiced
by the 0.2 Circuitin ATA fle g,
Alliance of Antomebile Manndcturers;
also some Tribes and States). Scme
Tribal, State and local commenters
suggested that the 24-hour Piyg
standard be retained permpanently in all
areas whaxe the Py o 5 sta.nd,a:g did
not apply by virtue of the monitoriag
requirements, which Nmited NAAQS-
comparable monitors to sites that met
the five-point 3ite muitability tast
outlined in the menitoring rule.

While EPA proposed a qualified
indicator that attempted to inchide
certain ambient mixes of thotagic coarse
particles and exclude others, EPA's
evaluation of the large number of
adwerse comments raceived on the
proposed qualifed indicator has led it
to the covnelusion that sipnsficant
caution is warmanted in considering
such revisions to the scope of the
indicator afording public health
protection from coarse particles. As
discussed below, there are two main
izsnes that arise fovm consideration of a
qualified indicster for thoracic coarse
particles: [1] The tnability to effectively
and precisely identify which coarse
particles are included in the indicatar
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and which are not; 71 and (2] the
importance of providing some level of
protection ﬁ\?m exposure to all thorasic
coarse particles while tarpeting
pm‘tecn?un at those kinds of thoracic
coarse particles for which there is more
evidence regarding adverse health
affects

As explained earlier in this section,
EPA continues to believe that, from a
sciemtific standpoint, it is appropriate 1o
draw a distinction between the
character of the ambient mix of tharacic
coarse particles generally found in
urben areas and that found it non-urban
and, more specifically, rural areas,
recognizing that the mix of coarse
perticles in wrban aress is influenged to
a relatively greater degree by
components from wrban mobile and
staticnary source emissinns and that the
evidence of health effects associated
with exposure te these urhan types of
coatse particles should not be
generalized to other types of comrse

articles. In the presence of sipnificant,
Smugh limited, evidence of effects in
urban areas, it Temaing EPA'Ss view that
& targeted indicator that fnquses control
on argas with ambient mixes of coarse
partigle; known to be associated with
adwerse health effects will provide the
most certain and srhstantial public
health benefits,

However, EPA also recognizes a
nurnher of flaws in the proposed
qualified indicator, as noted by
DUMErMLE ¢mmenters, mast
specifically the difficulties inherent in
attempting 1o effectively and precizely
identify the ambient mixes of congern.
These include: (1] The artificial
constraints on the rezch of the indicatoy
resulting from the application of
quantitative monitor site-snitability
criteria such a4 the requirement that
NAAQS-comparable monitors can anly
be sited in urbanired areas with
minimurm 106,000 population even if
there is an ambient miv of comgem
amund such an area; and (21 the
difficulties associated with e‘:.tf.lzl:1.‘1‘.1];1t'u:::,il
to detarnine with any precision whj
somarges “dominate” the ambient mix of
coarse particles in different locations.

The quantitative canstraints in the
monitor site-suitability criteria resnlt in
an nnder-inclusive indicator that fails 1o
include all ambient mixes of concern.
Smaller urban and/or industrial areas,
for ecamiple, would uot meet the
proposed monitor siting eriteria, but
might have an ambisnt mix of concern.
Consequently, EPA agrees with
commenters that ynless the constraints
were changed, the proposed indicator

71 These concerms apply both to defining the
quelified indicator and implemeanting the stan dard

would be under-inclusive. The EPA has
considered several aptions to modify
the quantitative criteria, including those
dizcussed in the proposal (see
Weinetock, 2008). For example, FFA
evaluated different possible minimurm
population thxashnllnjis {e.g.. 25,800 or
50,000 instead of 100,000] for areas
eligible 10 site NAAQS-cornparable
monitors, andfor the possibility of

ad additional criteria to include
arzas that do not meet a quantitative
population threzhold but are dominated
by industrial or traffic-oriented sourees.
Each of these options, however, was
found ton inflexible to capture all
relevant areas or too difficult to
implement in practice. Thus, EPA
believes that even a more compler set
of quantitative criteria would fail to
resolve the basic problem igharent in
precisely identifying thnse ambient
mixes ta include and those ta exclnde,
Based on the data available 10 13 in this
revigw, there still remains = clear risk of
failing to caprare gll smbient mives of
concern, of of captering amhbient mixes
that are intended to be excluded from
the qualified indicator, )

Mioreover, as & general yoatter, the use
of a gqualified indirator withoat such
objective monitor site-suitability criteria
would still present serious problems
hecause it i=s ourrently impossible to
determine with any precision which
sorrces “dominate’ the ambient mix in
many different locations. Althaugh it
may be gasy in certein instances ta
identify an ambient mix dominated by
urban and/or indvstrial sources, in
many cases it would be difficult to
determine whether that precise avabient
miv presents the types of health rigks
identified in the epidemiologic and
pther studies. The EPA is currently
unable to identify any zet of ohjective
criteria or techniques sugh raﬁ chemticﬂal
fir quality speciation or modeli t
I:D'uild hetyprfc’tically am loyedhtggensure
adequate inclusion of all areas with
particles of concern, and exclosion of
argas without such particles.

The EPA is also aware that the legal
COMCETRS Taised by commenters with
regard to the exeraption of egricultural
and mining sources from control under
the standard, and the specific sectivns
of the Clean Alr Act that speak to thig
issue, wonld require careful
consideration if the proposed qualified
indicator were 10 be adopted. The
logical paradox noted by commmenters is
also a flaw in the qualified ndicator
that would need to he resolved. It is
another exarnple of the lack of precision
in the use of such a ified indicator.

After careful consideration of the
concerns raized by commenters and the
options available, EPA now agrees with

commmenters that the propesed qualifted
indicator is findamentally flawed,
because it cannot effectively and
precisely identify the ambiant mixes of
¢oncern and because modifications to
the fudicator that could Tectify this and
other problems highlighted by the
commenters have not been identified.

" At the present time, therefore, EPA

believes that there i5 an inherent risk
that a qualified mdicator would mot
include all of the ambient wixes of
cancern which the indicator iz intended
o captare,

Furthermore, in light of the sipnificant
scientific uncertainty surrcunding the
health effects associated with different
ambient mives of coarse particles, EPA,
agrees with commenters that the
proposed qualified indicator wonld be
insufficiently protective and further
toncludes that, given the limitations on
the evidence regarding the heaith risks
associated with different ambient mixes,
some protection from exposure to
thoraeic coarse particles i3 warranted in
all areaz. The EFA Tecopnizgs that
additipnal date will be collected and
analyzed that will be useful to inform
the next review.

The EPA has already set ourt the
reasons for providing protection from
exposure to argbient mixes dominaterd
by the types of thoracie coarse particles
found in urhan or industrial areas. With
respect to other ambiant mixes, some
commenters have arpued that the
scientific evidence, inclnding
epiderniologie, dosimetric, toxicalogic,
and nscupational studies, demenstrates
that non-urban mixes of thoracic coarse
particles are haxmful, and therefare that
EFPA should maintain an ungualified
indicator, Other commenters argue that
the evidence demonstraies that non-
urhay mixes of thoracic coarss particles
are benign and therefore EPA shonld
retain a qualified {ndicetor. The EPA
dizagrees with both of these views
regexding the strength of the evidence,
The existing evidence is inconclusive
with regard to whether or not
community-level exposnres to thoracic
coagse particles are associated with
adverse health effects in non-urban
areas. In light of thi= uncertainty and the
need for caution in considering the
evidence, and recognizing the large
population groups potentially exposed
to non-urban thoracic coarse particles
and the nature and dewree of the health
pifects at issue, it is the judpmant of the
Administrator that the praper Tesponse
to thiz body of evidence is to provide
sc:rme&:mtecﬂnn from therasic coarse
particles in all areas. Conprass
“"specifically ditected the Administeater
to allow ar adequate margin of safety to
protect against effects which have not
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vet been uneowered by research and
affects whose medical significance iz a
matter of disagresment * * * G )
dirgctive to the Administrater to allow
an "“‘adequate margin of safety” alone
Flainly refutes any suggestion that the
Administretor is only anthorized to set

rimary d&ir quality standards which are

esi to ect against health effects
ﬁatlgal.g lco.ml:‘l‘l':lmto be clearly harmful.”
Lead Indosiries v. EPA, 8847 F.2d at
1154-55; see alsn Amartegn Petralaum
Inst, v. Costle, B65 F.2d ar 1186 ["ip
sething marcins of safety the
Administrator need not regulate only
the known danpers tn health™).

The Administrator has carefully
reviewed the scientific evidence and
recommendations contzined in the Staff
Faper, the advice and recommendationg
from CASAC, and the public comments
voceived regarding the appropriate
indicator for coarse particles. After
doing so, the Administrator has decided
that it would not be appropriate at this
tirne to revize the indicator for coarse
particles by adopting a qualified
PMp 3.5 indicater, either as proposed or
with modifications. At the sams Hime,
the Administrator beliewss it is
appropriate to target protection fom
thoracic coarse particles priacipally
towards those types of coarse particles
that have been demonstrated to ba
associnted with significant adverse
health effects, specifically wrban and
industrial ambient mixes of coarse

particles. .

In generz], EPA beligves thesze
conclusions reganding the potential
health effects associated with thoracic
coarse partcles, and the conclusion that
an unqualified indicator that provides
targeted protection {s the most
appropriate approach for regulafing
coarse patticles, are consistent with
wiews expressed by CASAC. [ its June
6, 2005 letter, CASAC expressed the
vigw that it was “impartant to qualify
the FiMug.2 s standard by somehow
allowing exceptions for reglons where
the coarse fraction was cormposed
largely of material that was not
contaminated by industrial- ar motar
vehicle traffic-azsociated sources.
Options discussed by members of the
Panel for atjewpting to achievs this
approach included limiting the standard
to cower *'all” urban areas, the judicione
stting of monitars with a facus on urban
areas, or regulatory exceptions for
regions where road dust is not 2o issue
ot where rural components dominate
the scrarce. Ne single option was
Fervared” [Henderson, 2005, p. 8,
emphasis added). CASAC thus
recognized that there were numerons
ways to approach the need for targeted
protection, In its Scptember 2005 letter

responding to the recommendations
regarding a qualified Pheas s indicater
in the finzl Staff Faper, the P Panel
noted that zome members did not favor
adoption of 2 qualified indicator.
Moreover, CASAC clearly anticipated
the difficulties associated with adopting
& qualified PM;q 2 5 indigator:

CASAC gener apreas with EPA stalff
mnx:lusi;:a:?:l; tﬁiJJa]t:lrthnm:ic coarse particles in
urhan argss can be expected to differ in
compasiticn from thogse in rural amsas and
that evidence of assstiations with haalth
effects related to wrban coarsc-teode particles
wonld nat nagezzarily apply to non-urban or
rural enarse particles (although it iy likaly
that there will be sote averlap of the zame
contiminants in both arcas], Moot Panel
members concmrred that the current scarcicy
of tnfermation on the woedcity of rural dusts
mazkes it necessary fw the Agency to bass itz
rggulations on the Yoown tood oty of urhan-
derived coarse particles, and that an urban
coargs particle indicator should be specified
&3 TTFR, o 4 4. Dther Panel members
recommended specifying 8 national Bhd g .
standard sccompanied by memitaring and
axceptional-svents guidancs that emphasized
urban influmeces. Some membsrs also
expressed cancerns whether FPA wonld be
able to specify a clear dofinition of *urban™
tp effactively determine in advance the
specific proditions in which the standard
wenld [and wenld not) epply. Itis
recognired that, as mare informaticn co tha
toxicity of rural dusts is acquited, the name
and/or gepgrephical focus of a cosrse-particle
indicatar may need to be reconsidersd® * .
There is 4 pancity of data currently availabla
an health guteomes related to thoracic coarse
particles in rural emaz and limited
informatics en the composition and taxicity
ofroral axes coarss particles, (Hondersen
2005, p. 4)

CASAC also commentsd negatively on
the proposed qualifisd ndicator, rafzing
concerns about the quantitative criteria
for monitor sitdng and the source
exclugions, ag well e Hapging the need
for more information abowt bealth
effects in non-urban areas (Henderson,
2006, p.4].

The comments and concerns
expressed by CASAC are consistent
with the difficulties EPA has
encouatered in atternpting to crafta
qualified indicator, and the Committee
correctly anticipated these difficulties,
Furthermorg, CASACs advice [
generally comgistent with the ultimate
decision by the Administrater not to
move to a qualified PMg o 5 indicator at
present, The practical difficulties and
imprecisiom associated with a qualified
indicator, as well as the sabstantial
scientific nncertainty regarding the
health efferts associated with different
components and mixes of coarse
particles, the large population groups
potentially exposed to non-urban
thoracic coarse particles and the natare

and degree of the health effects af issue,
have convineed the Administrator that
it is Imapprepriate to adopt & qualified
FM;go s Indicator at this tune. o the
following section, EPA copsiders what
indicator wauld most appropriately
provide the type of tarpeted but
comprehensive protection judged
appropriate based on its review of the
seiemtific evidence.

3. Decizion Mot To Eevise Fivg
Indicator

For reasons discossed in the previons
section, in the view of the Administrater
it is ot appropriate to revise the PMg
indicator%y replacing it with a qualified
indicatox for thuracic coarse particles at
this titme. Based on the scientific
evidence already summerizad, the
Sdministrater believes it is necessary to
maintain some protection from all
arnhient mixes of theracic coarse
particles, and also to have that level of
proteciion raflect the varying depree of
public health concern presantediir the
different ambient mixes of thorscis
coarze particulate matter This would
mean allowing lower ambient
concentrations of thoracic coarse
particles in urhan areas, where the
evidence indicates the public health
risks to be significant, and higher lavels
in non-urban areas where the public
health concerns are less certain. The
difficulty of the task is compounded
becausa theve prasemtly iz no means of
achieving this objective by linki
allowahle concentrations to specific
coarse particle chemical components.
fas CAESAC noted, "[sjufficient data are

acking at the present time to set
gtandards [forptﬁiraciﬂ Coarse
particulate matter] based specifically on
compesition' (Henderson 2005h, p. 5).

Civen thesa objectives and
constraints, EP A earefully considered
various possibilities regarding the
indicator for coarse particles, including
adopting an wnqualified P - »

. indicatar, retaining the edsting PMg

indicator, and/or retgining the Phie
indicator with adjustment 10 avoid
double-counting the Fhi2.5 fraction.
These opHoms are discnzsed helow.

a. Unqualified PM . 2 s mdicator. The
EPA evaluated whether an ungqualified
Pid:o s ¢ indicator would satisfy the
gaals for public health protection
described abave. Hawever, if such an
indicater ware utilized as part of a
standard with 2 single unvarying level,
it weuld not reflect the critical
difference in evidence regerding the
telative public health 1icks associated
with urban and non-urban theracic
coarse pacticles. If the level were
selmsg to provide appropriate
protection ageinst effacts associsted
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with exposure {5 the ambjent mixes
typical of wben or industrial areas, the
standard would likely be more steingent
than necessary to protect against affects
associated with exposure to the ambient
mixes in nop-urban areas. In the
judpment of the Administrator, the
evidence warrants & lower ambient
concentration of ambient coarse
particles in wrhan areas than in non-
urban areas, where the coarse particles
are typically from different sources and
there is less evidence of public health
risk. Conversely, if 4 less stringent lewel
were adopted on the grounds thay there
is less certainty that the ambient mix in
non-urban areas poses & health risk,
then the stendard would not prowide
sufficient protecton from the ambiant
mix found in urben or industrial aress.
In both instences the standard would
nat be requizite overall, i.e., “not Lower
or kigher than is necessary,” to protect
the public health with an adequate
margin of safety. Whitmen, 531 U5, at
4¥h.

Arguably this dilemma could he
resolved by adopting a standard based
on a P o 2 5 tndicator with 4 Varyiog
lewel dspendigﬁ;; whether the area is
uThan or non- . Howewer,
determvining sppropriate levels for
different kinds of ambient mixes is not
feasible at this ime. The EPA notes that
piven the variety of sources contributing
to PM gz + comcentrations in different
locations, a wide variety of “ambient
mixes™ gre likely to exdst, mreatly
complicating the determination of the
appropriate standard level for esch
location. There is a lack of evidemee to
support establishing specific
quantitative distinctions in level based
on variatigns fn coarse particle
composition and differential toxicity, In
addition, there is Inmifficient evidence
regarding coarse particle composition in
different areas to aflow for the preper
assignment of different standard levels
in different locations, and the technical
capabilities necessany to make such
determinations ate currently lacking,
Even if EPA tried to assign only two
lewels, urban and nom-urbin, the same
problemns identified earliex with respact
o & qualified indicator weuld apply
hexe, given the inability to effectively
and precisely identify different synbient
mixes. Therefore, ERA finds that the
current state of the science does ot
provide an adequate basis npon which
to establish a PMio 25 standard with an
appropriately varying level Az EPA"
new research propram produces
speciated monitoring data, thereby
improving scientific knowledse,
Tevealing more specific and precise
informatien about coarse particle

composition and relative tesdeity, and
about the distribution of ambient coarse
particle mixes of varying compasition, it
will be appropriate in g future review to
revisit the option of a ¥M)5 - - standard
with a v&ri.agle level or a qualified
indicator.

b. Py, ndicatos. Au elternative
E ach would be 1o vetain Phi; asan
indicater. The EPA recognizes, as did
many commenters, that the DC, Cicenit
concluded that EPA’s 1997 chojce of
FPM g as the indicator for coarge particles
was arbirary and capricious. ATA [, 175
F.3d 2t 1027, 1054-55. In that case, the
court noted the tension between EFA’s
conclusiom that coarse and fine particles
are different kinds of particles and poze
independent and distinct threats to

ublic health, and its choice to address

g public health risks associated with
cnarse paricles indirectly, nsing an
imdicator for coarse particles that
nonetheless includes both fine and
coarse pexticles. Although EPA adopted
PMyp a5 a “surrogate for coarse fraction
particles,” the court alse noted FPA’s
recopmiticn “that Phiyg o+ wanld have
served as a satisfactory coarse particle
lndicator,” With this backdrop, the
court evelunated EFAs three bazes for
selecting PMg as the indicator (g) That
the two epidemiclogic stadias
underlying the standards forx coarse
particles vused PMq rather than Php -«
as the iﬂdicatm'; I:b} that the FMIG
standards would work in conjunction
with the PMy s standards “by regulating
the portion of particulate polhrtion not
regulated by the PMg s standards’"; and
(c} that a nationwide monitoring
netwark for Phi; already existad, Id, at
10354,

The coart rejacted the first Two
ergurients for two interrelated reasons,
First, use of Py a5 the indicator
regulates both fing aod coarse particles,
contrary to EPA’s argument that the
Fip indicator would work in
conjunction with the PM; s standard 1o
regulate only the coarze particle fractipn
of P30, The court conclnded: “we
cannot discern exactly how a Py,
standard, instead of 8 Phhg 5 standard,
will work alongside a P « standard te
regnlate only the coarse fraction of
FMp. EPA pravides no explanation to
aid u3 in vnderstanding itz decision.”
Id. at 1054, Second, because the PW
indicator regilates both fine and coarse
particles, the amount of coarse particles
allowed “will depend (quite arbitrarily]
on the amount of PMa 5 pollution iy the
air.” Id. EPA failed to explain why this
result was consistent with its argument
that a PM;; indicater would increase the
likelihood that the standard would
achievg the desired level of protection
from exposure to coarse particles. The

resulting combination of PMs 5 and Fhig
standards would 1ead to deubis
vogulation of fine particles and the
potential under-regulation of coarse
parteles, since the amount of allgwable
coarse partgles would always depend
omn the amount of fine particles in the
air. Id. The court rejected the third of
EPA': srguments, the pragmatic,
administrative convenience of using the
existing monjtoring netwark, on the
prounds that anly factors related to
public health ¢an be considered in
establishing a NAAQS. Id. at 1054-55.
In sum, the court rejected EPA's
adoption of a PM g indicator as arhitrary
becanse of the madeguacy of the reasons
provided by the Apency as support for
the decision,

Fased on the current review of the
sciemtific evidence, EP A feels it is now
apPropriate to reconsider utilizing P,
as an indicator for coarse particles,
Tnlike its vigw in 1997, EPA views
Phfip a5 as an vnzatisfactory indicator in
this review, for the reasons described in
the previous subsection. In additicn,
EPA is not maintaining, as it did in
1997, that a P, indicator will wark in
conjunction with the PM; 5 standard to
regblate coarse particles exclusively, nor
is the Agency justifying its choice of the
PMyp indicator on prownds of
administrative convenience. Tnstead,
after carefal comsideration, it is the view
of the Administrater that the P,
indicator will in faet provide the type of
targeted protection from tharacic coarse
partcles which is fustified by the
emmerging body of scientific evidence,
that it will do so more effsctively and
mere appropriately than all other
indicatars evalwated by EPA during the
course of thiz veview, and that the
inclusion of PM; 5 in the PM,;p indicater
does not over-regulate fine particles or
wnder-repulate coarse particles.

To the contrary, the mclusion of P
in the PM;; indicator plays two
important roles in effectively providing
the kind of targeted health protection
called for under the current state of the
science. Becanse the Phy, indicator
includes both soarse PM (PM10~25)
end fine FM (Ph2.5), the concentraticn
of PM10-2.5 allowed by 2 PM 4
standard zet at a single level daclines as
the concentyation of P s increasss.
Thus, the level of eoarze particles
allowed varies depending om the level of
fine particles present. At the sarme tirne,
Pz s levels tend to be lower in roral
areas and higher jn urhan areas. FPA,
2005, p. 2-54, and Figures 2-23 and 2—
24 2t pp. 252 and 253, Thus, to the
eectent that higher Phig s levels lead toa
lowrer allowable level of coarse particles
it 30ue areas compared to others, this
will pecur in precisely those locatinns—
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1. wrban or indusrial areas—where the
science has shown the strongest
evidence of advecse heaith effects
associated with expogure to coarse
particles, The EPA's recent Particle
Follution Repert (EPA, 2004b, Figure 5,
P- 2] provides evidence that annnal
average concentrations of Fiz 5 in
gelected eastern god ‘western urban
areas consistently exceed the annmal
avexage levels of PM; - i nearby rural
areas, This means that a P, standard
sat at a single, nnvarying leva] will
permit, ox averape, lower levels of
eoarse particles in wrban areas, where
FM; s concentrations tend to be h?he:r
The varying levels of coarse pacticles
allowed b}r & Py p indicator will
therefore target protection in urhan and
indvrstrial argas where the evidence of
adwverse health gffects associated with
exposure to coarse particles is srongest
For the same reasom, lower levels of
Pl - lead to a higher allowable lavel of
coarse particles in pon-urban areas,
8gain an appropriste Tesult given the
inconclusive evidence of health risks
associated with coarse particles in these
areas, The varying amounts of coarse
pexticles that are allowed in whan vs.
nom-urban areas nnder the 24-hour P
stendard, hased on the varying levels of
Flvls « present, appropriately reflect tha
differences in the strenpth of evidence
regarding coarse particle effects in urhan
and non-urban gpegs, 7L

This result iz comeistent with our
current understanding of the strength of
the evidence regarding the toodeity of
different amhieny mixes of thoracic
coarse particles in vwrben and non-urhan

72 The EPA retoynizes thet this relatianchip 35
gualitative. That s, the warying cexso particle
coocentratione allowed undar the PM standavd de
Dot prerisely comespond to the veriable toxicity of
thincic coarsa particles in difecemt araas. Whila
currantly evailahle information does not alleme any
e precize adjustmest for relative toxdcity, EPA
bolievas the atendard will genem)ly enanra thet the
coarsa partlcle lavale allewod will be lawar in
urban aveas and higher in oon-urhan anos. While
the allnwahls lavale wil; wary with Iooetion due e
diffaring dewvels of fine particles, that variehility will
ultimataly by limited by incplectntation of the
Fbizx standardz, Aresc that dy ot meat thase
standards are taking steps to raduce Bhdz.,
Currently, the anoual Aine particls standard, places
Limits oo hoth the loeg- and shert-term tevala of fine
particlas it a aumber of cities, partoularly i e
east ard in snma Ca'ifornis eftes. 1o the Jozg mn,
thiz will garva to make Fe “haadreom ™ sllowad for
thavacit coarse particlae [£e. the allawalic PMgo
leve; minus the correspan ding Pidy s concentratior )
Tora uhilse awnong cites, The new 2£-Eaur PMa 5
standard of 35 uprm? will srowet: thiz moe result,
It shomld eauge areas that now mast toe a1oeal
Pt x standacd, but have algk 24-Four Pida x
croeentratione, i adapt additiona contrals, further
redneisgy the vadability n the "headresm ' far
allowahle thorscic coarse particls concentmtions, In
corahinatian with the anpuoal standard, the xevisad
2&chmar Phia « standard thus will petvide For moce
consigtant all owakle lovels of thosacic coarsa
pactitles in cites uadar the P, srenderd

or tural areas, and also is in secord with
vur current understanding of the
ohserved toxicity in wiban and
industrial areas. As noted in both the
propusal and the Criteria Document, the
observed toxicity of coarse particles in
urban and induostrial areas comes from
tha kind of coarse particles found in
these environments, for exanple direct
emissions from industrial sources or
mzterials released to road dust fivm
metor vehicles such as brake and tre
wear, 25 well as from the contamination
of coarse particles that can oceur, This
contaminatinn ¢ap ¢eme from both
mobile and stationary seurces. In
particular, specific components, such ag
byproducts of incomplete combustion
{2z polyeyelic aromatic hydrocarhoms)
most commonly emitted fram motor
wehicles and other sources in the form
of Phiz <, a5 well as metals and ather
contemingnts emitted from other
anthropogenic sources, appear in higher
lewels in urban areas (EPA, 20044, p. 6
344; 71 FR. 2663). Many of these
contaminants in Py g < come
originally from fine ga.rﬁcl&s. which
may hecome attached in the atmosphere
or be deposited and mixed into coarse
materials on the pround. Thus the
greater the concentmtion of P s with
higher levels typically found in urhan
areas, the greater the level of
contamination of coarse patticles by fine
particles. This contamination increases
the potential health risk posed by those
coarse particles, For that reason, it iz
logical 1o allow Yower levels of coarse
particles when fine particle
concentrations are high. In other wornds,
incluzion of Pls + in the FM,q indicator
for purposes of coarse particla
protection wenald appropriately reflact
the contribution that contaminants
emitted in fue particle form can malke
to the overall kealth risk posed by
coarse patticlas.

Mereaver, due to the contamination of
FMig-zs by PM: 5, use of 2 Phiyg
indiratgr will zot result in
inappropriate double regnlation of tha
PMz s compongnt To the extent that use
of a PMg indicator wonld result in any
reduction in PM; s concentrafions in an
area, this would reduce the potential
health risk from goarse particles in the -
area as well, There is no cartainty that
the contributinn of PMa < 1o the health
sk associated with exposure to
contarninated coarse particles wenld be
appropriaiely addressed through the
fine particle stendarde alone. Thus, to
the exfent that the inclusion of the Phia
fraction in the PM,; indicator amonunts
1o double regulation of PMz -, its
inclusion is non-duplicative and
reasonable: i ensures that this sk of

contemination of coarse particles by
Pz 5 ix addressed in the suite of fine
and coaxse PM standards.

Some commenters nonstheless
maintained that the conrt’s apinion in
ATA [bars use of PM;g 25 an indicator
for coarse particles, streasing the sourt's
statgment that “[ilt is the very presence
of a separate PMo ; standard that makes
retention of the PMio indicator arbitrary
and cepricions.” 175 F. 3d at 1054, The
EPA disaprees that the ATA I decision
precludes use of a PM,, indicator, The
cenart did not hold that it was unlawfol
per ge to use PM)p a2 an indicator for
thararic coarse particles. Instead, the
court noted two particuiar problems—
the variable level of allowable
concentrationg of PMip s and double
regulation of PM- —and found that EPA
either failed to address these isspes, or
provided explenations that were
ingongistent and unsupported, . In
large paat, the court's decision was an
important factor in EFA's elose
evaluation and subsequent proposal of a
gualified PMig o5 indicator as part of
this NAADS review. See EPA, 20035, p.
1-5. However, EPA, now believes that a
inappropriate, end that an ungqualified
PM‘[Q.-;_,S indigatur is more pmblemﬁc
and less effective than a P, ndicater
at providing the requisite level of
protection from the varying risks
assncigted with thoracic coatse
particles. Indeed, for the reasons
described above, Py is an effective
indicator for targeting coarss particles
becanse it prnﬁe& the desired
variability in allowable coarse particle
Cconceniratings,

Far from being arbitrary and
capricicnes, inclusion of PMa « serves
two important fonctions: fixst, it is the
mechanism that provides for the
variation in allowable Phd-g.a
concentratiens, targeting lower
allowahle levels where there is greater
public health concern; and second, to
the esxctent that there iz “"double
repulaticn™ of PM; s by virtue of its
inclusion in the P indicator (175
F.2d at 1054), repulation of Pl 5 via
this indicator serves valid, non-
duplicative purposes in providing
reguizile protection from thoracic coarse
particlas. The EPA glso nates that
"double repulation” of a pollutant, v
the context of multiple NAAGS
standards, iz neither impermissible noc
even ntnusual. For example, there are
bath annnal angd 24-hour standards for
Pl s, as well as heth primary and
seeendary standards for PMa 5. The key
is that the different standards
reasonably setve different purposes
they are directed at different effects, or
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are not inconsistent when directed at
the same effect—as is the case here.

The EPA also recognizes that
selection of PMip as the indicator for
thoracic coarze particles differs in zome
degree from the specific advice
provided by CASAC to use a qualified
PL'IIMS indicator directed at urban or
industrial thoracie coarse particles (71
FR 2655). However, EPA beligves that
the PMq indicator i consistent with the
central thrust of CASAC's edvice—to
utilize an fndicater directed at urban
types of coarse particulate matter, given
the kmown teedeity of these particles—
hecanse it would generally allow lower
lewvels of PMig ;5 in urhan areas. The
EPA has also explained why it has
T&iECtEd a qﬂﬂhﬁﬂd PM]D_zj iadicator at
this timne, and notes that CASAL jtself
considered multiple ways to achieve
some degree of targeted protection and
voiced sorong objections to the qualified
PMUJ_g.s indicator which the ﬁ.gl?.]lﬂ}"
propased (Henderson, 2006, p. 4). The
EPA has carefully considered CASAC's
wigws in making its degizion, and
believes the final decision is consistent
with the critical part of CASACS advice,
i.e., to focus the indicater (and standard)
on the type of thoracic coarse particles
I to be harmful, which are found
in urban andfor industrial
envirnnments.

. Ungualified PM:n Indicator, with
Adjustment to the Fh» s Component.
EPA also solicited comment on an
approach that would use Phis asan
indicator but subtract nut the amount of
FM: < in excess of the 24-honr daily
standard for PM: - to avoid the double
regulation of PMa - In the situations
where this would have the most
regulatery consequence (71 FR 2673).
Specifically, this option would retain
the indicator, form and lewel of the 1987
PMg standard, but on days when tha
measved soncentration of PR,
exrceeds the leval of the standard and
the measured conceniration of Phia s
axceads the level of the daily PM: -
standard, the amount of P 5 in exoess
of the daily PM; s standard would be
subtracted from the total Py, A few
commenters, inclnding certain industry
comnenters and several loeal agencies
and Trikes, expreszed conditinnal
suppart for pursuing this approach:
though they preferred either no coarse
particle standard (in the case of industey
commenters) or an unquatifiad Pha sy
standard applied nationally [in the case
of Tribes or local agencies), they
supgested that an adjusted P
indiratcr would be an acceptable
alternative. This altemmative, like an
unadjusted FM, 4 indicator, would allow
wariable ambient concentrationg of
coarse parbcles. The net regnlt,

hewever, would be that PMps o5 levels
winld be z2llowed to increase relative to
the cutrent PMyy stendard when PMz -
lewels are highest. A5 explained above,
this is the nppasite tesult from that
desired from a public health
perspective. There thould be less
allowahle coarse particllate matter as

. PM; ;5 levels ingreage becauze these are

the conditions mnder which Pi.eas
tends to become maore contaminated and
therefore maore harmfp), Furthermore, it
wiould essentially relax the level of
protectinn afforded by the current 24-
hor PMg stendard because it would
allow higher total PMin levels on days
with high PMz < [evels. As explained
belowr in section TILTH.2, EPA believes it
is imnporiant t3 maintain the current
level of protection from health effects
associated with esqposure to thoracic
coarse particles. Fer both of these
reasons, therefore, EPA rejected thig
appreach.

4. Conclusions Regarding Indicator for
Thoracic Coarse Particles

After extensive evaluation of the
evidence, the alternatives available to
the Apency, the advice and
recommendations of CASAC, and all of
the public comments, EPA concludes
that retaining the FMi, indicator will be
mere effective in providing tarpeted
public health protection than all other
option: available and, based o the
current state of the science, is the most
ﬁrupﬁatﬂ indicator to protect apainst

health effects associated with
exposure to thoracis coarse particles.
Thus, in the judgrment of the
Administrator, it is appropriete to retain
PM.p as the indicatar for coarze particles
at this ime. The conclusions that ded to
this decision can be summarized as
follows:

(1] All thoracic coarse particulate
matter can asit in the sensitive
repians of the g of most concern, the
tracheohronchial and alveolar regions.

(2] It remains appropriste to provide,
to the extent possible, texmeted
gar:tacﬁcln from thoracic coarse particles

t have been demanstratad to be
assuciated with sipnificant adwerse
bealth effects. Urban aor industrial
ambient mixes of coarse particulate
matter dominated by high density
vehicular, industrial, and construction
emissiong are of greatest concern, and
should he the forus of protection.

(3] The proposed qualified Phdin 25
indicator was beset by numercus
problems. Possible modificstions to the
gualifications considered by EPA failed
1o resolve these problems, which stem
from the basic inability at this time to
gffectively and precisely identify which

ambient mives are included in the
indirator and which are not.

(4] The evidence of health effocts
gzzociated with non-nrban armbient
mixes of coarse particles {s limited and
inconclusive: in peneral, the evidence
does not demenstrate that cormmunity-
lgwel exposures in non-urhan avess are
arsociated with either the existence or
absence of adverse health offgets,

{5) In light of the entire body of
evidence concerning thoracie coarse
particles, and given the potentially
serious nature of the health risks posed
by at least some thoracic coarse particlas
and the potential size of the population,
exposed, it is appropriate to provide
some pretection for all types of thoracic
ocoarse particles, consistent with the
requiremaent of the Act to allow an,
adequate margin of safety.

With all of the foregoing
considerations in mind, the
Adminiztrator judges it appropriate nat
to revise the current Phyg indicator at
this time. In the view of the
Administrator, the PM;p indicater
provides the type of targeted variation
in allewable eoarse particle
concentrations thet is justified by the
emerging budy of scientific evidence,
while providing some protection in all
argas. A decision not to tevise the Ph,,
indicator veflects an apprapriately
cauticnes approach in two respects. First,
it ensures inclusion of all amhient mixes
of coarse particles of known concern in
the indirator; and second, it addyesses
the potentiel thet additional scientific
Tesearch mav reveal that non-urban or
Tural ambient mixes of thoracic coarse
particles present public health risks that
tha evidence does not clearly identify at
this time, It is EPA’s goal that it new
research and speciated monitoring
program will produce data to determine
what sffect differences in particls
cornpasition may have on health
outcomes. Such results have the
potential to provide the kind of
certainty and specificity required for
making future decizione on tndicators
fixr theracic coarse particles that might
incorperate qualifications, snch as the
proposed qualified indicater related 1o
coarse particles from egricnlture and
mining.

I Conclusions Regarding Averaging
Titng, Form, end Level of the Current
PMy. Stondords

1. Averaging Time

In the Last toview, EPA retained both
24-hour and annnal P g standards to
provide protecticn apainst the kmown
and potential effacts of short- and lonpg-
term expostres to thoracic coamse
particles (62 FR 386877-79). That
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dectsion was baged in part oz
qualitative considerations related o the
axpectation tlT:lat deposition of thoracic
coaxse particles in the respiratory
system conld speravate efgecw in
individuals with agthrna. Tn addition,
quantitative suppart for retaining 2 24-
hour standard came from limited
epidemiologic evidence mgpesting that
ggpravation of asthma and respiratory
infectom and sywmptems may be
associated with daily or episodic
increages i PMyp, where dominated by
thoracic coarse particles inclnding
fugitive dist. The decizion to retain an
annual standand s well was generally
hased on considerations of the
plausibility of the potential huild-wp of
insoluble thoracic goarse particles in the
lung after long-term exposures to high
levels of such particles.

Wew information available in this
review, discussed above, includes
several epideminlngic studies that
meport statistically sipnificant
associations between short-term {24-
bowr] excpasure to PMag o 7 and various
morbidity effects and mortality. With
repard ta long-term exposure studies,
while one study conducted in southern
California reported a link between
reduced long function growth and long-
term expostre to0 Phdipa s sand PMa s,
other such studies reported no
associations (EPA, 2005, p. 3-19, 3-23—
24). Thus, the Criteria Document
concluded that the available evidence
does not suggest an association with
long-tevm exposure to Pl - < (EPA,
2004a, pr. 73],

B on these comsiderations, the
Staff Faper conclnded that the newly
aveilahle evidence continues to support
g 24-hour averaging time for a standard
intended to controd thoraric coarss
particles, based primarily on evidence
suppestive of associations between
short-term [24-hour) exposurs tnd
moarbidity effects and, 1o a lesser degros,
mortality, Noting the absence of
evidence judged to be suggestive of an
asspciafion with long-texm exposures,
the Staff Paper concluded that there iz
1o guantitative evidence that directly
supports #n annual standard, while
Tecomizing that it could be appropriate
to comsider an anpwal standerd to
provide a margin of safety agatost
passible effects relafed to Iong-terrn
exposure to tharacic coarse particles
that future research may Teveal. The
Staff Paper observed, however, that a
2+-hour standard that would reduce 24-
hour exposures would also likely reduce
long-term average exposures, thus

iding some margin of safety against
the possibility of health effects
associated with long-term exposures
(EFa, 2005, p. 5=61). Based on its

review of the Staff Paper, CASAC
recommended retention of a 24-hour
averaging time and agreed that an
annual averaging tione is oot currently
warranted for the coarze particle
standard (Henderson, 2005h, p.5).

The EPA received relatively fow
comments regarding the appropriate
averagiog tivas of the coarse particle
standard. Most of thess who did
comment generally supported the
retention of a 24-hour, but not sxnval,
averaging time, as proposed. A few of
the commenters wlhto concuzred with
EPA's proposal to revoke the annual
stardard vurged recomsideration of the
appropriateness of an annual averaging
time in the next PM NAAQS review.
Seweral commenters, haowever,
including a few States and several
environmental and public heatth
groups, urged EPA to retain an annnal
stanctard as well 45 1 24-hour standard,
The American Lung Assoclation, in
particular, stated that EPA had
inappropriately ignored evidence of
long-term morhidity effects in several
smdies, including Gauderman ef af.
(2000, 2002) 2nd Avel et af, (2001], and
had alseignored substantal evidence
from Enropean studies az well as the
recommendations for an awaual Féig
standard made by 2 WHO worldng
group. These commenters argued that an
annual standard was reguisite ta protect
puhblic health with sn adequate marsin
of safety.

EPA dissproes that it ipnored the
evidence that is relavant to evaluating
the health effects azspciated with long-
term exposure 1o thoracie coarge
particles. The EPA's assessment, hoth in
this review and the previons meview,
placed preatest weight on shudies that
measured Phiyn 5 o o0 stadies
conducted in areas where it is
reasonable to expect the Fivg
measurements to be dominated by
coarse particles (EPA, 2005). By
contrast, these commenters have placed
inappropriate yeliance on studies that
measured Phi;g, and were conducted in
Southern California cities [Ganderman
et ad., 2000, 2002] or in Entopean cikes
where it i not reasonable to assome that
FM;q associations are dominated by
coerse partcles.™ In such cases, it is
difﬁmﬂli to draw meaningfl

3 The oruy gee of these studies [Gaodmmas of
al, 2600) 13 ime.ude measurcments of casrsa
perticles found an asspeiation hetwesn lurg
furstion grawdl far B3 g, PMzx, PM)ngs MOz aad
scids, The suthors ware unabls i cite any single
pallutant se raspora’hls for these reaults, but they
chuge ot by neludn moasures for sansse partcles
in theix llow.up study [Gauderson et o, 2002%
As apted in the 1986 FM Staff Paper, the other
oeajor stady of lung funeton and long-tarmo eir
pollutoz iz children found no 2=stddztions with
caarsd pertc.es [EPA 1996, p 5678l

conclusions about the relative role of
coarse as opposed to fuoe particlas, The
WHO panel recommendations for P g
iimits cited by commenters alsa do not
provide any independent scientific
fustification regarding the need far a
separate long-term standard for coarse
particles. 7

The long-term expostrs studiss of
mortality and morbidity that permit
comparisons of fine and coarse particles
continue to suggest that, at current
ambient levels in the US, fine particles
are eszociated with health effects and
coarse particles are not.7* The EPA
believes that the PMs - standards it is
establishing in today's notice address
the major Hsk suggested in the Py,
stmdies cited by commenters. To the
extent that additionel concerns may
exist with regavd to long-term exposures
to coatge particles that have not been
fully ideatifisd by scientific Tesearch,
the Staff Paper notes that the short-term
standard far coarse particles, which is
generally controlling, has and will
comtinue, as a practcal matter, to it
such lonp-term exposures.”s

Adter reviewing the available
evidence, the Adminigtrater conmars
with staff and CASAC recommendations
and concludes that the gvidence
continues to support & 24-hoar
averaging time for & coarse particle
standard, based primaxily on evidenre
supgestive of asseciztions between
short-term (24-hour] exposure and
maorhidity effects and, to g lesser degree,
mortality. As moted above, a 24-hour
standard would in effect alzo provide
protection againgt any 4% yet ’
unidentified potential effects of lang-
term exposEte t ambient levels,
Further, the Administrator concludes

7+ Thp WHE panel assantially devealopad their
racomrnandat ona for Pig stamdacds by daciving s
rabio of fine pedtieler to P g aad adpsting their
tersmmandod levols far PM: 5 1o derive an
rgnaivalent FMje metric, ior araas that do net yat
have acoasa to PM: . moniters [WHO, 2005, p. 8,

5 &cn EPA, 20043, pp. 3306 to 307 ['no
statistically aigrificant sasoriatinns Bave been
reparted batween loag-term cxposuce to coarse
Fraitinn, porticlos and canse-specific menality''); pp.
8313 ta 314 '[t]ke recant studies sugoect that
lomg-tare exposure to Gee particics (5 associated
with davelopment of chronic »espitatory diesasa
end redneed hng foeetion growtk: Little pideoce
i avatiable oa poteatial tfocts of orposura to
coarst factico particles™'),

" The Stafl Paper analysis of PM)g air quality
date indicetes that the surrent 24-haur Py
atandard is "eontrol’ing™ in virtslly every area in
Eap 3 that i5, virtually all aress that violabe the
70 standards vialate the 24-kons PR, o staidacd.
Sorue of tagm may wisloee Eap wnmgal Plhdzg staodord
ag well, bt (depending on tha year] Sw, Sany,
neas wiolate the aanva] P without violating the
Za-heni- FM) g standard (EPA, 20403, p. 2=31 to 32)
A supplemental analysis in tha Bespanseto
Coxnments demment showe that foe 20022005, all
of tho arpas that wenald vintate tho anmual Phig
standard ale wiclate the é4-haur standard,
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that an annual coarse particls stendard
is mat warranted at this time. Thus, the
Administrator is retaining the 24-hour
Py standard and revoking the annual
PM stanedard.

2. Lenv¢] and Form of the 24-Howe P,
Standard

This section summarizes the major
considerations that t%:ﬁd to the prupmdl
decision regarding the appropriate leve
and form fr:%: the 24-hour standard for
tharacic coarse particles, summarizes
and addresses public comments on the
appropriate level of protection ta be

rovided by the standard, and presents

g Administrator's final conclusions
regarding the level and form of the 24-
hewr standard, The propesed Fevel and
form for the 34-hour standard for
thoracic coarse particles were hased
primarily on an assessment of strdies
that measived Pho 2 5, a5 well as
studies that meagured P, in areas that
were dominated by PMa <. Now that
the Administrater has concluded that it
is appropriate to retain Phi;p as the
tudicator for thoracic coarse particles,
rather than adopting a PM)a.z « indicator
as praposed, the Administrator relied on
this same body of studies as the
principal Basis for determining an
appropriate lovel and form fora
standard hased on the PM,p indicatar.
Therefars, in this secticn EPA reviews
the besis for its conclosions in the
praposal, and then discusses how this
evidenoe informs the choige of level and
form for the 24-hour PM[Q standard.

In considering the available ¢vidence
as a basis for softing a 24-hour standard
for thoracic coarse particles, the Staff
Faper focused on relevant U.5. and
Canadian epidemiologic studies
showing associations between short-
term PMig o 5 concentrations and
morbidity and mortality effocts, 2=
discussed above in section 1T.A. Ag an
initial matter, the Staff Paper recopnized
that these individual short-term
expasure studies provide po evidence of
clear population thresholds, er lowest-
observed-effects levels, in terms of 24-
hour average concentrations. As 2
consequence, this body of evidencas i3
difftcult to translate directly into a
specific 24-hour standard that wonld
protect against the ranpe of effects that
have been assoeiated with short-term
EXPOsItes tu doarse particles.

In considering the evidence, the Staff
Paper noted the significant nncertainties
and the limited nature of the available
evidence. In examining the available
evidence to identify a hasis for & ranpge
of standard levels that would be
appropriate for consideration, the Staff
Paper focused on the upper end of the
distributions of daily P02 5

concentrations in the relevant studies in
terms of the 98th and 9ath percentile
values.

In looking first at the morbidity
studies that report statisticaily
sigmificant associations with respiratory-
and cardiac-related hospital admissions
in Toronte (Bumett et al., 1987, Seattle
(Sheppard, 2002), and Detrait [Ha,
2003], the 9&th PEICEDU'JE Phligas
values reported in these studies range
from approxdmately 30 to 36 pgims. To
provide some perspective on these
FPMia o= ].E"i"ﬂls, the StafPapeI nated
that the level of the 24-hour P,
standard was exceeded on only a fow
occasions during the Hme periods of the
studies in Detroit and Seattle.” In the
mertality studies that repart statistically
significant end ally robust
asspciations with short-ferm expostres
to PM]_D_M in Phoenix {MEI £t al., 2-[“]33
and Ceachella Valley, CA [Ostro ef al.,
2003, the reported 98th percentils
valuss were approximately 70 aod 107
Lg/m?, respectively. These smudies were
conducted in areas with air quality
lowels that did not meet the curwent
PMyp standards. In addition, a5 part of
the Six Cities study, Schwartz ¢t of,
(1896 and reanalysis 2003z2) reported a
statistically significant association
between PM, ;> < and mortality in
Stenbenville, where the PMip o s
toncentrations were fairly high, with a
reported 93th percentile value of 53 pg/
m?, plthough in a second reanalysis, the
assnciation did not remain statistically
significant (Elemm and Mason, 2003).
Om the other hand, the Staff Faper noted
that no statistieally significant mortality
associations were reported in a number
of other studigs, isslading these in the
five other cities that were part of the Six
Cities study (Boston, St Louis,
Kuowviile, Topeka, and Poxtage), and in
Santa Clara County, CA, Detroit,
Fhiladelphia, and Pittsburgh. With the
exception of Pittsburgh, these cities had
much lower 93th percentile PM 2 ¢
values, ranging from 18 to 48 pgim?.
Thus, in mortzlity studies that reported
statistically significant associations, the
vaported 98th percentile PM oz « values
were all above 50 ugfm?, and all iy areas
that excesded the level of the daily PM,
standard, whereas in the mortality
studies that reported no statistically

7P Thiz examisation of the evideass is basad an
&ir gueality iaformation and analysas prasented in
bam staff memos which wers past of e materials
ravipwed by CASAC (Ross and Langstaff, 20035,
Rz, 2005).

R As shomm in ale quality dat, tends reparts: i
Seattle, 18057 Air Cheality Anpual Report for
Wishimdon Stote, p. 17, ot Apyfma perwe, govy
Pubs/87208. pedfs for Dateodt, Michigan's 2000
Annnel Adr Qualily Repact, g 48, achifn
vowew ey shinde. i asfd primenss/deg-aga-air-
rports-i3AQRE port. pdf.

significant associations, the reported
Sath percentile Ph o s £ valizes were
erally below 30 pgfmd,
EEEJ exﬂ.};mnmg the’;;{.:qua]it}r data used
in the key morbidity and marealiny
studigs considered in the Staff Paper,
EFA recognized that the uncertainty
related to exposure megsurament error
aszocizted with using armbient
concentrations to represant area-wide
population expasure levels can be
potentially quite large. For example, in
logking specifically at the Detroit study,
the Staff Paper noted that the P g g 4
air quality values were based on air
guality monitors located in Windsor,
Canada, While the study authars
concluded that these monitors were
appropriate for nge in exploring the
association between air quality and
hospital admissions in Detroit, a close
exxamination of air quality levals at
Detroft and Windsor sites in receat
vears led to the conclusion that the
statistically significant, penerally robust
association with haspital admizsions in
Detroit likely reflects population
ectposures that may be appreciably
hipgher in the cantral city area, but nat
necessarily across the broader study
area, than would be estimated 1sing
data from the Windzor menitors (EPA,
2005, p. 5—64).

The Staff Paper alzo looked more
specifically at the Coachella Valley
maortality study (Ostro et af | 2003], in
which dats were used from a gingle
monitering site in one city, India,
within the study ares where daily
measurements were available. A close
éxamingtion of air quality levels across
the Coachella Yalley suggested that
while the association of mortality with
PMin z s measnrements tade af the
Indio site was statistically significant, a
porticn of the study population would
have been expacted to experience
appreciably lower ambient exposime
lewels. In ¢ontrast to the Detroit study,
air quality data wsed in the martality
study conducted {n Coachella Yalley
fﬁpeared ta represent concentrabions on

& high end of Py o5 levels for
Coachella Valley communities. On the
cther hand, a closy examination of the
air quality data nsed in the other studies
discussed above penerally showed less
digparity between air quality levels at
the monitoring sites wsed in the studies
and the broader pattern of ait quality
levels across the study areas than that
described ahove in the Detroit and
Coachella Yalley studies.

The Staff Paper noted that this cloze
examinatign of air quality informatinon
generally reinforced the view that
BXPOSITE MERSUrement error is
potentially quite large in studies
focusing on thoreeic coarze particles. As
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& consequence, the air quality levels
reported in these stedies a2 measured by
ambient concentrationg at monitoring
sites within the stedy areas ave not
necessarily paod murogates for
populatior exposures that are likely
associated with the observed effects in
the study areas or that would Lkeiy be
asgociated with effects in other urban
areas across the conngy, The Detroit
example suggests that population
exposures were prabahly apprecisbly
underestimated in the Detroit merbidity
study, such that the oheerved effects ate
likely associated with higher Fhyp o0
lewels than reported, In contrast, the
Coachella vaﬁey mortality study
provides an example in which FM 55
levels to which the study populations
weere exposed were probably
appreciably overestimated, such that the
o el effects may well be associated
with lower BM) 5 25 levels than reported.
At relatively low levels of air iy,
population exposures implisd by these
studies as being associated with the
ohsaerved eﬁe];:Jt;]l:ue:nme mMore wneertain,
suggesting a high degree of cagtion in
iJ?ﬁf:prsting the air quality levels from
the prewp of morhidity studies as a basis
for identifying a standard leval that
would protect against the ohserved
effects. See generally EPA, 2005, pp. 5-
5568,

Taking into acogunt this close
examinztion of the air quality data
asgociated with health effects in these
studiag, the Steff Paper concluded that
this evidence suggests that EFA conld
consider a standard for urban thoracic
coarse particles at a Phdig o5 level at
least down to 84 pg/m?, in conjunction
with a 08th percentile form. This view
takes into account the cenelusion that
this evidence is partioularhy wneertain
as to population exposures, especially
from the morbidity stedies reporting
effects at relatively low concentraticons,
as well as the general lack of evidemce
of associgtions from the group of
mertality studiers with reported
concentratons below theze levels, Id. at
P- 5-66.

The Staff Paper also outlined ancther
view that reflected 2 more cantious or
restraingd approach to interpreting the
limited hody of PM.o 2 ; epideminlogic
evidence. Thiz approach would judss
that the uncertainties as to populatinn
exposures assnciated with the observed
eﬁcts In this whole proup of studies
were tuo latpe to permit direct wse of the
reported effects levels as a hasis for
setting a specific standard level. Such g
judement wenld be consistent with
concluding that these studies, together
with other dosimetric and toxicologic
eridence, provide support for retaining
standards for thoracic coarse particles at

some leve! to protect against the
meorbidity and mortality effects observed
in the stadies, regardless of whether an
assnciated popwlation exposure level
ean be clearly discerned fiom the
studies,

Based on this more cantious
approach, the Steff Paper concluded
that it would be reasomable to imterprat
the available epidemisiogic evidence
moare qualitatively. Considering the
availahle pvidence in this way led 1o the
following chaervations:

{1] The statistically significant
mortality asseciations with short-term
exposure to FMig oz Teported in the
Fhoenix and Coachella Valley stadies
were observed in areas that did not meet
the current PM;; standards.

(2) The statistically sipaificant
morbidity associations with short-term
exposuTe ta Py s rEPDl'T.Ed irt the
Detzait and Seattle studiss ware
ohservad In areas that exceeded the
lewel of the current 24-hour Pi
standard on just a few occasioms during
the time periads of the studies.

(3] All'tat onie of the statistically
significant morhidity and meortality
associations with shart-term exposure 1o
Fivi;p that were reported in areas in
which Ph:s was dominated by the
coarse particle fractien {including Renof
Sparks, NV, Tucson, AZ, Anchorage,
AK, and the Thah Valley area) were
observed in areas that did not meet the
cugrant Phyp standards, 4. at p. 557,

Based on these considerations, the
Staff Paper found Little hasis for
concluding that the degree of protection
afforded by the current Phip standards
in urban areas is greater than warranted,
since potentiz] mortality effects have
been associated with air quality levels
not allowed by the current 24 hewr
standard, but have not been azsociated
with air quality levels that would
generally meet that standard, and
morhidity effects have been associated
with air quality levels thet exceeded the
current 24-hour standard only a few
times. Further, the Staff Paper found
little basis for concluding that  greater
degrae of profection is warranted iv
light of the very high degree of
nncertainty in the relevant population
axposures implied by the morbidity
studies. The Staff Paper concladed,
tharefore, that it 1s reasonable ta
interpret the available evidence az
supporing consideration of a short-term
stamdard for urhan thoracic coarse
particles, 5o as to provide generally
"equivalent” protection to that afferded
by the curremt 24-hour PM-g standard,
recognizing that no mme Phiyp g < level
will Be strictly equivalent to a specific
Pllio level in all arcas (EPA, 2008, p. 5—
67), Such a standard wonld likely

- provide protectiog

inst morbidity
effects especially in those urban areas
where, unlike several of the study aveas,
P is generally dominated by coarse-
frartinn rather than finefraction
particles. Such a standard would alsg
likely provide protection against the
more sericns, but dess certain, coarge-
particle-related mortality effects
obeerved in sume studies, generally at
semewhat higher concentrations,

The Staff Paper went on to consider
what Jevel for a 24-hour PM g s »
stamdard for urban coarse particles
would provide an equivalent level of
protection to that afforded by the
current 24~-honr P, standard, This
consideration of @ PMig 5 < standard
praviding generally *"sgquivalent”
praotection reflected = judsment that
while the epidemiologic evidence
supported establishing a short-tegm
standsrd for urban thoracic cozrse
particles at such a penerally
“squivalent” level, the gvidence
ooncerning air quality levels of thoracic
coarse particles in the studiez was not
strong encugh to provide a basis for
changing the level of protection
generally afforded by the cumrent PM; g
standards (EPA, 2005, pp. 5-63-649]).
The Staff Paper gxamined various
approaches to providing this equivalent
level of protection, including
establishing a leve] of 70 pg/m2 (56t
percentile form) for the qualified
PMigas standacd [Id, at 5-67-563],
which is what EFA. proposed (71 FR
2671]).

CASAL penerally supported the
Agency's proposed range of 36-70 pp/
m? (98th percentile) for the 24-hour
Mg o5 standard, As notad, the upper
end of this ranpe was hased on EFA's
assessment of a level for an urhan cearse
particle standard that wounld provide a
generally equivalent level of protection
to that afforded h]F the onrment PM‘m
standerds. The lower end of the range
was developed in congideration of an
appraach that would plare greater
waight on the effects levels reported in
several studies with Iower arbieny
coarse particle concentrations. The
CASAL Panel noted that "thers was
general agresruent among Fanel
mernbers that Agency staff had
presented a reasonable fustification for
the ranges of levals proposed™
{HemdeTson 2005, 5. B).

Felatively few public commenters
addressed the issue of whether *'general
ivalence™ was an appropriate
?Ernthe level and form Efpthe pmpéﬁé
coarse particle standard. Some
commenters, partonlarly those industry
commenters advocating that no coarse
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particle standard be adopted,”? stated
that seeking “equivalence” to the PMip
standard was fandamentally flawed
becanga, in their view: (1) The lewva] of
the oirrent PM standard was not based
on coarse particle stadias; [2] the
Euynsed standard iz not aguivalent to

4 PMun standard; and (3) the eourt had
alveady declared any standard based
directly or indirectly on PM) to be
invalid. The EPA agrees that the 1887
M, standaxds were designed to protect
against the health effects of both fine
and coarse particles, and based in part
cn epidemiclogical stadies that
varipusly measured particles both
smaller and larger than Py, However,
the arguments reparding the oripin of
the 1887 standards 25 well as
commenters’ claims about the basis for
the PM) standards promulgated i
1997 3% are not relevant to the current
review. In determining whether to
revize the standards in this review, EPA
has examined the degree of pratection
provided by the curmsnt 24-hour PM,
stendard in light of the quantitative
evidence from the expanded
epidernivlogical data bage that includes
smdias using direct Py o«
megsyrements as well as studies using
FMy; meaguvements in areas where
coarse particlas dominate the
distribution.

Because as discussed in section I1.C.3
gbove, the Adminigtrator has decided
that it is appropriate to retain FM.s as
the indicator for thoracic coarse
particles, thers can be no uncertainty as
to whether the final standard is
equivalent to the current standard,
making the commenters’ second point
above moot. With, tegard to their thitd
point, for reasons outlined in section
I.C.3, EPA believes that it has
addressed the concerns vaised by the
court regarding FMig a2 an indicstor,
and in any case, the D.C Circuit did not
address the issne of the leve] of
Frotection from thoracic coarse particles
afforded by the 1997 or 1887 245:101)1
FM, g standard.

Other cormnmenters, particularly
environmentsl and public health

FUhe dictyreed in sectinn M1 B.2, thege
commantars call EPA's interprmtation of the ke
studies discussed in this section Into guastios.
EPA’s responsa to the critinizms of war of thesa
studiee for atandard wabting {5 summarized in
seation N1B.2 pud presented in more deteil in the
Eisponse tn Commente domureat.

0 Cngren nters also sugpeatad that, fa
promulgeting revdeed By stan dardy in 1997, EFA
did not eosidar whather the lewel of the PAy,
standardy it promulgatad wes lowes than n e eamy
and did not bese the levels 04 eearye garticle heaith
effacts data. While TPA disagroes with both of thess
tlaios=—for example, EPA reliad on two P
shadies done in aveas damirated, by coarse particles
in selecting the level (62 FR 3967#H—this asgiment
i5 oot ralerant 1o thi= rewiawr.

groups, disagreed with EPA's fpmposal
o seek an “equivalent level o
protection™ hecause they beliewe the
sctentific evidence rrandates a lower
level to protect againet adverse health
effacts. These commenters citad studies
reviewed in the Staff Paper and noted
above, which they claimed showed
significant associations between health
effects and PM 0.2 « concentrations at
levels between 30-40 pug/m?®, and recent
decisions by the Enropean Union and
the State of California to adupt 24-hour
PW1n standards of 50 pg/m®.

These commenters argued that, even
congidering EFA's analyses of the
uncertaintigs iz the relevant ambient
concentration measurements, thege
studies, particulary those in Atlanta,
Seattle, and Toronto and the sh-cities
study of respiratory symptoms in
children [Schwartz and Neas, 2000],
demonstrate the need for 2 more
stringent level of protection than that
provided by the current standards.
These commenters alsn argued that
EFA's approsch to determining an
equivalent level resulted in less
Protaction than the current standard,
even in urban areas. In addition, these
commenters pointed to the study review
conducted by Brunekreef and Forsberg
(2005} and oumerous “new” studies
&uhlished too recently for ingluzion in

e Criteria Document such as Mar et af,
(2004), Chen Y et al. (2005), and Lin =t
eif, (2003], a= supportive of lower levels.

As noted above, BPA hag conducted a
careful assessment of the studies cited
by comumenters ®1 from the Steff Paper
dssessment but reaches substantially
different conclnsions gbenet their
implications for the level of 2 24-hour
stasdard for thoracic coarse partcles.
Bazed on that aszessment, EPA staff
wcommended consideration of a range
of levels for a 24-hour PM, gz < standard
exttending from a level equivalent to the
current Ph), standard down to a lewe]
of 50 pgfm?®, which i= clearly ahowve that
suggested by these commenters. CASAC
found peneral agrgement that the “staff
had presented a reasonable
justification" for this range oflevels,
Whils EF A strongly agrees that the
avaflable sclentific evidence supports
and reguires maintaining the level of

" A5 dpteled In the Respimse to Comment:
decurzent, EFA had warious masoas for not plaring
privoary teliance oo the raported ai quality mmlts
in thesa studiss for selecting a standard leval. The
Attanta study (Tolbec of af, 20007, found o
s gmificunt offort for e, but nat for coarse
particlas, Both the 5ix Cities children's dianr sody
[Schwartz and Meas, 2000} and, the Toronto hospital
adenisions study {Buroott ot @/, T997) ware
cemdusted for a periods of less then oma year,
making it diffcult to determine what peak walue
across all stasgns in a year migat reprasent
rxposures of eoneare,

protection provided by the current 24
hour P, standard, limited extent
of epidemiclogical evidence as well as
the unusually large uncertainties in
measuring exposures ta thoracic ¢oarse
particles, particularly at lower lewels,
argue for the more cauticns
interpretation advoeated by EFA staff
and CASAC. Becarse the Administrator
has decided to continue the use af PMg
s the indicator for coarse particles,
comrnenters” remaining copcerns about
whether the proposed levels for P 2«
are as protective as current standards
are no longer relevant.

For reasons summarized in section
ILF above, EFA dogs not believe that
standards adopted by the State of

iforniz or, by extension, the

European Union, which operates under
a different legal and policy structure,
pravide & relevant guide for establishing
U5, Natiomal Amhient Ajz Croality
Standerds. While B4 agrees that the
azsessment of Brunekreef and Forsberg
(2008) supports separate regadation of
Bne and coarze perticles, these authors
make no recomumendations with respect
to appropriate lewels of protection. To
the extent that commenters cited “new”
studies in suppert of their argument for
4 mere strirgent standard to protect
sgainst health effects associated with
expeasare to coarse particles, EPA notes
that az in past NAAQS reviews, it iz
basing the fiual decisions in thig veview
on the studiss aud related infnrmation
included in the P air quality criteria
that have undexgone CASAC and puhlic
review, and will consider the newly
Eublished studies for purposes of

grision making in the next PM NAAQS
Teview, ag discussed abowe in section
LC. As evidenced by the uncettainties
found in the deteiled assessment of key
coarse particle studies in the Staff
Paper, the kind of assessment and
analysis ided by the formal criteria
amd stan % review process is
particularly cruciel for coarse particie
studies that may be velevant to selecting
the level of the standard.

Adfter comsidering the puhlic
comments ¢n this issre, EPA contimues
to believe that the available evidence
leads te the conclusion that the degree
of protection afforded by the corrent 24~
hour Ph g standard is requisits to
protect public health with an adeguats
margin of safety. Havipg chosen to
retain the current indicator for the
standard (PM ), and to retain the same
degree of protection, it is still necessary
to determine the ap iate form and
level for the standard. Tn the gontext of
proposing a standard hased on 2
q'llﬂ.]jﬁﬂd PI"f'I1|:|_l-5 inﬂic:a:tnr, EFPA
propozed to change the form of the 24-
heur standard from a one-expected
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exceedance form to 2 98th percentile greater depree of protection ig received on the proposal, the
form. The 98th percentils form was warranted. Administrator is retaining the current

intended to be consistent with the goal
of providing protection equivalent to
that afforded by the current 24-hour
FPMi standard {71 FR at 2671: EPA,
2005, p. 568)]. The few commenters
addressing the proposed form supported
it, largely becanse the 98th percentile
wonld provide 2 more stable statfstical
basis for making nonattainmmeyy
determinations, However, soms
commenters ohjected 1o the 96k
percentile form beczuse they felt it was
inappropriate to allow as many es 11
days over the level of the standard over
the course of a three-year period. These
commenters argued for a more
restrictive form (generaily oth
percentils] to ensure the protection of
public health with an adequate margin
of safety. The EFA notes that the current
one-expected-exceedance form of the
24-hour Py standard allows only
three days ahove the standard over 2
three-year period.

Whils EPA generally favors the
copcentrativn-based form for shertterm
standards for reazoms noted above, EPA
also notes that adopting such a form in
this review without changing the lawvel
would result in a standard that wonld
not provide the same protection as the
cuxront standard, and the level of the
standard would have to be adjusted
downward to achieve the desited.
protection. Given the overall decision to
provide the same protection as the
current standards, the Administrator
cancludes it is best to retain hoth the
form end the level of the mutrent
primary 24-hour PW) standard.

In conclusion, it is EPA's view, as
expressed in the Staff Paper and
propozal and supparted by CASAC and
by the available health offacts evidsnce,
that the level of protection afforded by
the curent 34-hour PMy standard of
150 pg/m?, one-expected-seceedance
form, cnnﬁnuesme appropriate for the
1ypes of thoracie coarse particles
typically found in urban or indpstrial
areas. As explained above, mortality
effects observed in epideminlogic
siudies for coarse particles are generally
associated with exposure levels that
exceed the cwment standards, and
maorbidity effacts are penerally
asenciated with exposure levels that
exceeded the eurrent standards on only
afew eccasions. This sugpests the level
of protection afforded by the current
PM;, standards s not greater than
warranted. Furthermore, the very hish
degree of uncertainty io the relevant
popalation exposures implisd by the
morbidity studies suggests there is little
basis for concluding at this time that 2

Moreovar, o3 explained above in
section IT1.C. 3.1, the Phiye indicator
provides appropriate varation in
allowahle coarse particle concentrations
in different areas based on the velative
pro ertions of Py« and Phdyp o - in the
ambient mix. In urhan areas where
Pz 5 concentrations tend to be higher,
the cwrent 24-hour P, standard level
of 150 pp/m® will result in lower
allowable levels of PMin 2=, In non-
urban axeas, the hipher allowable levels
of coarse particles provided by the
current 24-hour Ph;, standand will also
provide appropriste protection of public
health, given the body of evidence
dismuszed shove. The EFA therefare
believes that the level of protection from
coarse particles provided by the cureent
24-bour P, standard remains
requizite to protect public health with
an adequate margin of safety. Revising
either the level ar the form of this
standard would alter the current level of
protection and therefore wonld not he
appropriate based on the scientific
evidence availzble at this tme.

Therefore, after considering the
avajlable seiemtific evidence, the
rationale and recommendations
contained in the Staff Paper, the advice
and recommendations of CASALC, and
the public comments received regarding
the appropriate level and form for 4 24-
haur standard intended to afford
requisite protection of public health
from effert= associated with exposure to
coacsa particles, the Administrator has
determined to retain the current level of
150 pp/m? Tor the 24-howe P
standard, and the current oos-axpected-
exceedance form. In the Administratar's
ju , based on the currently
available evidence, a standard set at this
fevel rammaing requisite to protect public
health with ao edequate margin of safety
from the marbidity and possibly
mortality effects that have been
associated with short-term exposures 4o
thoracic coarse particles in urban ar
industrial areas, as well as 1o protect
spain=t the potential for isks from
exposure to thoracic coarse particles in
vther areas. The EPA intends to address
the considerable nncertainties in the
currently available information on
thoracic coarse particles as part of the
Agency's ongoing PM research program.

E. Fiacl Dacistons on Primary PMag
Standards

For the reasons discussed above in
this section, and taling info account the
information and assessments preseoted
in the Criterfa Docurnent and Staff
Paper, the sdvice 2nd recorroendations
of CASALC, and public comments

primary 24-houy PMiq standard at the
level of 150 ug/m?, which is met when
this level is not exceeded more than
QLCE PET YEET o0 average over a three-
vear period measured at each monitar
within an ares. The Administrator also
iz revoking snd not replacing the annmal
Mg standard.

As discnsgad (o more detail in section
W1, EPA 1s promulgating & new reference
methed (FRM) for measurement of mass
concentrations of PMigs ¢ in the
stmosphere. Althaugh NAAQS for
PMie s - have not heen established by
EFA, this new FEM will nevertheless be
defined as the standard of reference for
measurements of Fhg a5
concentrations in ambient air Thig
should provide a basis for appreving
Federal Equivalent Methods {FEMs) and
promote the gathering of scientific data
to support future reviews of the Fad
NAAQS. One of the reasoms for nat
finalizing & Pile o « standard was the
limired body of evidence on health
effects associated with thoracic coarse
particles from studies that use P -5
measurements of ambieut thoracie
coarse particle eoncentrations, i an
FEM is available, researchers will likely
include PM“}_Q_S measurements of
thoracic coarse particles in health
Sm]flj.;asue_lithﬂ by directly using the FEM
or by utilizing a ved equivalent
methods based o the FRML.

In addition, ERA published elsewhare
in today’s Federal Register a
requirernent for 2 new mutti-pollutant
mnnitoring network that takes an
integrated approach 10 air quality
measurements, One of the required
measurements at these mmiti-pollutant
monitoring stations is PM; g0 5. The
availabitity of an FEM, and
subsequently approved equivelent
methods for PM)p g5, will support State
and local apencies’ effarts to deploy
robust methods at these monitaring
stations for the messurement of thoracic
coarse particles that do not include fine
particles. These mult-pollutant
monateriag staticns will provide a
readily available dataset at
approximately 73 urkan and rural
locatioms for ammospherie and health
researchers to comtpare particle and
gaseous air pellutants,

Finally, the PMn - - FRIM, by
definition, provides a reference
wessurement. Because it is a flter based
svstern, this method can itself be wsed
to provide specizted dats and EPA will
be issuing puidanee to ensore the use of
a consistent national epproech for
speciated coarse particls monitors as
soun 84 possible. The reference
measorermant from this instrument is
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aleq imporiant in the development of
alterngtive PMio s - speciation samplers,
We will be develuping dichotomous
samplers to megt é& requirements of
SAFETEA-LU. Appropriate guidance to
ensire that the use of a consisrent
nationsl approach for speciated coarse
particle motitors will be issned with
this method. As diseussed in more
detail in the final monitoring rle
published elsewhere in today’s Federal
Register, EP'A is requiring the
deployment of FMag g 5 speciation
sarnplers at all 75 multi-pollutant
mopniteing stations, Such speciation
monitering will help States in
developing 5IPz and will address a key
research need for thoracic coarse
particles by providing a better

ding of the chemistry of the
collected samples.

IV. Ratipnale for Final Decisions on
Secendary PM Standards

This section presents the
Administrator’s final decisions
regarding the review of the current
secandary MAAGS for PM. The existing
suite of secondary PM standards, which
is identcal to the suite of primeacy PM
standards, includes annnal and 23-hour
PM; < standards and annual and 24-hour
Phiyp stendards. The exdisting suite of
secondary standards is intended to
address isibility Impaitment associated
with fine particles,’? and materials
damage and sgiling related ta bath fine
and coarse particles. The following
discussion of the rationale for the final
decisions on revising the secondary P
standards focuses on those
congiderations maost influentia) in the
Administrator's decisions, first
add.rassin%:-isihﬂity impairrent as it
relates to the PM. - secondary standards
and then addressing the other welfare
effects as they relate to both the PMa «
and PM;, secondary standards. The
other welfare effects considered in this
review include effect: on vegetation and
ecosysterns, materizls damege and
soiling, and climate change #

Sections IV A and IV B of the
propusal (71 PR 26752635} provide a

etafled summary of key information
contained in the Criteria Docunent
(EPA, 2004a, Chapters 4 and 3) and in
the Staff Paper (EFA, 2005, Chapters 6

12 The Administrator recogaiemd in, eetabashing
the levels of the segemudory stondards for Pl « that
thasr: stindards would work “in canjunetios with
implameniation of 8 ragicnsl Aaz; progmm"™ under
Section 1854 9 provwide nppropriate narinael
poabixion agminst visibility impairment i Baoth
wrhan and non-urban an=y (B2 FE HE3),

13 Az ngted in secton LA ahovs, in agta.hlLe.hi\:ﬁJ
secoadary standards that ave cequisibe to protect the
public welfare from eny known or antirpatad
Advarsg affsots, EPA may wob coosider the costs of
“rapl psmecs Hoge thie stvoidards,

and 7) un the known and potential
welfare effects associated with Py,
including Phvi-related visihility
impairment and PM-related effects on
vegetation and ecosystems, materials
darzge and soiling, and climate change,
respectively. This information fs only
briefly outlined in subsections TV_A.1
and IV.B.1 below. Subsequent sections
E‘oﬁd& 2 mere complete discussion of

& Administrator's rationale, having
considered the evidence m light of
public comments and hiz final decisions
on the primary standards for PM, for his
decision to revise the curyent Phi
secondary standards by making them
identical in all respects to the revized
suite of primary FM standards.
A. Vigihility Impairment

This section presents the rationale for
the Administrator’s decision to revise
the eurrent secondary PM: » standards to
address Ph-related visihility
impairment by setting secondary
standards identicsal in all respects to the
revised PMz s primary standards. As
discrssed belew, the rationale includes
congidevation of: (1) The latest sgientific
information en visibility effects
associated with PM; (2) insights pained
from assessments of correlationg
betweon ambient PMa 5 and wigibility
impairment prepared by BPA staff; and
(3} specific conclusions regarding the
need for revisions to the current
stendards (i, indicator, averping
tirne, form, and level] that, taken
together, would be requisite to protect
the public welfare from adverze effects
of P = on visual air quality.

1. Visihility Tmpainment Related to
Ambient PM

Section IV.A.1 of the proposal (71 FR
2675—2678) outlined key information
contaired in the Criteria Document and
Staff Paper ralevant to considering
wisihility impairment that i= related to
ambient PM. The information
highlighted there surmemarizes:

(1) The natore of visibility
impairment, includitg tremds in visual
air quality and the characterization of
current wisibility conditions, with a
particular focus on visibility
Impeitment in urban areas.

(2) Drrect, quantitative relationships
that exdst between armbient Ph
constitnents and light extinetion, and
thus visihility impairment, haged in part
on analyses of the extensive naw data
now available on PM: 5 comcentrationg,
primarity in urban areas, that explared
fartors that have historically
complicated offorts to address wisibility
impairment natignally, tucluding
repional differences related to levels of

primarily fing particles and to relative
humidity.

(3) The impacts of urban visthility
impaitment on public welfare, based in
part on valuation studies of benefits
associated with improvements in
wigibility and in part on recognition of
a number of programs, standards, and
planning efforts to address wisibility
Impairment, in the .5, and zhroad, that
illustrate the value that the public
places on improved wizsibility.

(4] Approaches to evaluating pubkic
perceptions and attitndes about
vigibility impairment, mcluding new
methods and tools that have heen
developed to communicate and evaluate
public perceptions of warying visual
effects associated with alternative levels
of visibility impainment relative to
varying pollution levels and
environmental conditions,

The summary of the gvidence on
vigibility impairment related to ambient
fine particles in the propesal will oot be
repeated here. The EPA emphasizes that
the final decisions on the sscondary
standards teke nto acgount the more
comprehensive and detatled discussions
of the selentific information on visibility
impairment contained in the Criteria
Dacument and Staff Paper,

2. Need for Revisinn of the Current
Secendary PMz 5 Standards To Pretect
Visibility

In 1997, EFA decided to address the
effects of PM on wisibility by setting
secondary standards identizal 1o the
suite of PM; 5 privaxy standards, in
conjunction with the foture
establishment of 2 regional haze
program under sections 1594 and 1695
of the Act [62 FR 3867383, In reaching
this decision, BFA firgt coneladed that
FM, especially fine particles, impairs
wisibility in varions locations across the
country, iIncluding mult-state regions,
urban argas, end remote Class I Feders)
areas {e.g., national parks and
wilderness areag). The EPA also
concluded that addressing visihility
impairment solely through setting mare
stringent national secondary standards
wonld oot be an appropriate means to
protect the public welfare from adverse
mpacts of P on visihility in all parts
of the country. As a consequence, EPA
determined that an approach that
comhbined national secondary standards
with a regional baze program was the
most appropriate a.ndP gifective way to
address visibility impairment [EFA
2005, p. 7-2).

At apticipated in the last review, EPA
pramulgated a reginnal haze program in
1999 [65 FR 35713), That program
requires States to establish goals for
improving visibility in Class [ areas and
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to adopt control strategies to achieve
these goals. Since strategies to meet
these goals are to reflect a coordinated
appraoach amonpg States, mulfi-state
regional planning organizations have
been formed and are now devaloping
srategies, 1o be adopted over the next
few years, that will maks reasonable
prﬂi:ess in meeting these poals.

The initial izsue to he addressed in
the crrrent review of the secondary P
standards is whether, in view of the
Informaticn now available, the existing
secondary standards should be Tevised
to provide requisite protection from Phi-
related adverse effects on visual air
guality. As diseussed in the Criteria
Document and Staff Paper, while new
regearch has led to improved
understanding of the optical fprnpe:ﬁes
of particlas and the effects of relative
humidity on those properties, it has not
changed the fundamental
characterization from the last teview of
the role of FM, and especially fine
particles, in visibility impairment.
However, extensive new mformation
from visibility and fine particle
monitoring netwarks since the last
teview has allowed for updated
tharacterizations of wisihility trends and
eurrent levels in wrban areas, as well as
Clags I axeas, As discussed in section
IV.A 1.h. of the proposal (71 FR 2676—
2677, these new data were a critical
component of analyses that better
characterized visibility impaizment in
urban areas and the relaticnship
between visibility and PM; 5
concentraticns, and led to the finding
that Py ¢ concentrations can be used as
a peneral surropate for visibility
impairment in urban argas.

aling into agoonnt the most redent
menitoring information and analyses,
and recopgnizing that efforts are now
underway to address all human-cansed
wisibllity impairment in Class I areas
through the regional haxe propeam
implemented noder sections 1694 and
1650 of the CAA, as dismmszed above,
this review formsed on visibility
impairment privaacly in wban areas. In
so doing, given the stronger 1ink
between visibility impaitment and
short-term Pha - concentrations, BFA
gave sipnificant consideration to the
question of whether visibility
impaimuent i urban areas allowsd by
the corrent 24-hour secondacy Pl s
stapdard can be considered adverse tu
public welfare.

Az distussed {n section IV.ALe, of
the proposal (71 FR 2677-2678), studies
in the U.5. and abrosd have providad
the besis for the establishment of
standards and programs to address
specific visibility ¢oncerms in a number
of loczl zreas, These studies (2., in

Plepsrer, Phoenix, British Calumbia)
have produced reasonably consistent
results in terms of the vignal ranpes
found to be generally acceptable by the
parficipants in the varions studies,
which spanned from approxdimately 40
to B0 km in visual Iangfhitatiiards
i utection withi is range
m%een set by the State Dfﬂﬂg
Vermont and by California for the Lake
Tahoe area, in conftrast o the statewide
California standard that targets a visal
T. of approximately 16 km.
aﬁiﬂﬁiﬁ to the m:_"frormauon
available from such programs,
photographic representations [zimulated
images and actnel photographs) of
wizihility impairment are available, as
discussed in section [V.A.1.d of the
proposal (71 FR Z67B), to help inform
judpments ahout the acceptability of
varying lewels of visual air quality in
urban d:j;; :ﬁrms the U.Sf,ml:u .
consider gse imapges for Phoenix,
Washiogton, DC, and Chicago [fer
which PMas concentrations am
reportad], the Staff Paper obzerved that:
1] At comceniTations at or near the
lewvel of the current 24-hour PMas
gtandard (65 pgfm?), which equates to
visual ranges ronghly aronnd 10 ke (6
miles), scenic views [e.g., mountaing,
historic monuments), as depicted in
these images around and within the
urhan areas, are significantly absoumed
from view.

(2) Appreciable improvement in the
viswal clarity of the scenic views
depicted in these mages oecurs st PMas
concentrations below 35 to 40 pplm?,
which equate to visual ranges pensrally
above 20 km for the urhan areas
considered [EPA, 2005, p. 7—6).

(3] Visual air quality appears ta ba
good in these imapes at P, «
concentrations penerally below 20 pg/
m?*, coresponding to visual mnges of
apprm;:imat&ly 25 to 35 lan [EPA, 2005,

. F=B).
P While being mindful of the
limitaticms inherent in nsing visnal
representations from a smal! number of
areas as 4 basis for considering naticnal
wisibility-based secondary standards,
the Staff Paper nonetheless concluded
that these observations, together with
information from the analyses and ather
progrems discussed abave, support
Tevising the curment secondary Py«
standards to improve wvisnal air qual’ty,

articulecly in wrbzn areas. As
giscussed below, the Staff Paper
recommended the establishment of
new short-term secondaxy Pha s
standacd to provide ncreased and more
tarpeted protecton, primartly in urhan
areas, from wisibility impairment related
1o fine particles (EFA, 2005, p. 7-12).
Eazed on Its review of the Staff Paper,

the CASAC advized the Administeatar
that most CASAC PM Fanel members
steongly supported the Staff Paper
mecummendation to establish a new
distinet secondary P 5 standard to
protect urhan visibility (Hendersan,
20058).%% Ivost Panel memhbers
considered such a standard to be a
reasonable complement fo the Regional
Haze Rulas that protect Class I areas.

In the proposal, the Administrator
carefully considered the rationale and
recommendations in the Staff Paper, the
advice and recommendations from
CaSAC, and initial public comments an
the issue of whether the secondary PM
standards should be revised w0 provide
increased PiM-related visihility
iTnpaitment privearily in urbey grass. In
so doing, the Administrater first
racogpized that Ph-related visibility
impairment is principalty related to fine
particle levels, such that it is
al:g:mpﬁate to focus the review on
whether the current secandary Fhiy
standards should be revised. The
Administrator also recognized that
perception of visibility impairment is
mast directly related to Instantaneons
levels of vigal aie quality, such that in
considering whether the coreent sudte of
secondary standards wonld provide the
appropriate degree of protection, he first
considersd whether the coment 24-hour
secondary P ¢ standard provides an
appropriate level of protection from
vizihility impaitment, principally in
urban arsas.

In the proposal, the Administrator
called attentien to the Staff Paper
finding that, at concentrations at or near
the Jevel of the current 24-hour Pz -
secondary stendard (65 pe/m¥) visual
ranges are demraded to o distence of
aboat 30 bem [6 miles? and imapes of
seomic views (9.9, mountains, histeric
momnments, wrbag skylines) around and
within a number of urban arez: ave
sipnificantly obsoured fram view.
Further, the Adminristrator took note of
the warious State and local standards
and progrems that have been established
1o protect visual mir quality beyond the
degree of protectian%:\at would be
afforded by the current 24-hour
secompdary PMs s standard, Based om all
of the shove considerations, the
Administrator provisionally concluded
that #t was appropriate to revige the
current 2&-hour secondary PMg 5
standard to provide an appropriate level
of protection from visibility mpairment
principally in urban areas, in
conjuncion with the regiomal haze

Boa dismonting viaw was expressed in one Panel
membar's indvidual review comments to the effect
that any nrhan yleibllity standerd ehould ba
voluntary and lozally ads pted [Headarser, 2005a).
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pragram for protection of rural air
guality in Class I argas.

The majority of commenters who
expressed an opinion on the secondary
standazds, including NESCATIM,
STAFPASALAPCO, 3 mamber of
individual States, Tribal associations,
end locel crganizations, aad combined
comments from various environmental
groups supported the position that the
secondary FMs 5 standards should be
revised to ncrease protection againgt
wisibility impairment. A oumber of
these commenters eited the studies and
gvidence in the bt Staff Paper, as well
&z the recommendations of CASAC, in
suppuort of their views that 2 more
protective standard is wartanted.
NESCAUM noted that, though monitors
in the northeast region do not exceed
the current secondary BMz - standards,
their regional heze camers network
{CAMMNET) routinely docurnents
extremely hary days checuring aity
skylings and views, WESCATM stated
that ““thizs shows that virtnally all of
PM; ; effects on wisibility in the
Noertheast are oocurring below tha
present secondary standard, justifying
EPA's proposal to revise the existing
standard to a more stringent level
adequately protective of public welfare"
(NESCAUM, attachment C, p. C—1) In
generdl, EPA agrees with theze
commenters that the more recent
infermation on visibility values,
photographic evidence, and afr quality/
vigibility relationships supports the
need to revise the current secondary
PMa ¢ standards,

Crber commenters, ingluding UARG,
American Public Power Association,
and American Electric Power, opposed
2 revision to strengthen the zecondary
PMig ¢ standards at this time, UARG
stated that:

Beceuss the record does not exmblish that the
rigls to public welfzrs from ambient Fio 5
arg greater, differsnt in character, or mare
certain than was understeod when tha
presont standavds wera eztablished, the
Ageney lacks a basis for revising its
conclusion that these standerds provide the
Tequisite pratection of pehlic welfare,
[UARG, p. 36}.

UARG questioned the usefulness of
the phatographic imeges and urban
studies of acceptable visibility
highlighted in the propesal for
determining approgriate levels of urban
visibility. They further noted that, for
most areas, the annual PM; s standard
would prevent any exceedances of 65
pgfma,

While, as summarized above, the key
optical aspects of the relationshi
between fine particles and visibility
have been established for 4 long Hme,
EPA strongly disagress that the more

recent visihility-related svidence and
analyses presented in the Criteria
Dogument and Staff Paper provide no
basis for comsidering more protective
PMo « standards. Az discussed in the
Steff Peper, one of the key issues in the
Yast review was whether the differences
in humidity between East and West
complicated the establishment of &
nationally uniform PM; s secondary
standard, even for urhan areas [EPA,
2005, p. 7-3). With the substantial
addition to the air quality and visibility
data made possible by the national
urban Pha s monitoring nerwerks, sn
analysis eonducted for this review
foend that, in urben areas, visthility
levels show for less difference between
eastern and western regions on a 24-
hour or shorter time basis than irpliad
by the largely non-urben data availahle
in the 1997 review (EPA, 2005, B ™50
Of equal impartance, more recent
studies of visibility values conducted
for several urbanized aress have found
resulis generaily consistent with an
earlier study done for the city of Denver,
Whils such studies are still limited in
number aod subject to uncertainty, they
suggest a remarkable consistency in
public reaction to urban visibility
impairment cansed by fine particles
(EEA 2005, p. 6—13 ta 23],

Furthermore, staff and CASAC agreed
on the utility of photegraphic evidence
in characterizing the natans of particle-
induced haze, At the lgve) of the current
24-howr PM: 5 standard, the potential
subtletios azsociated with altexmative
Fhotographic views alluded 10 by UARG
wonld be obscured by the density of the
accompanying haze, which wauld
testrict the distance of the farthest
disoernable dark ohjects to only 6 miles
and greatly reduce the contrast for
ohjects at sipnificantly shorter distances.
Although, a5 suggested by thase
commenters, the anomal standard serres
10 limit excursions above the lovel of the
current 24-hour standard, particularly in
eastern urban areas, continwating of the
current 24-ht PMg 5 standard wounld
gnerm.it a large pumher of exceedances of

iz level especially in sorne western
urban gregs, even when the standard is
ust attzined. In summary, contrary to
the views of this et of commenters,
EPA believes that the combination of
wew insights rom air quality analyses,
the standards and studies developed to
address wrhan vigibility in several areas,
as well a5 an evaluation of the
photegraphic evidence, supports the
need to revise the current secondary
Py s standards,

Having considered the evidence and
analysis of visibility and fine partiches
in the Criteria Document and Staff
Paper, the advice and recornmendations

of the CASAC, as well as the public
comments on this issue, the
Administrator cuncIutililes that it iz
appropriate to revise the ciorent
secundary Pha s standards to provide
increased protection from vigiblity
impairment in urban areas. Congigtent
with the comsiderations and rationale
summarized above and in the proposal,
the Administrator belisves that
ernphasis should be plaged on revisions
0 the curmrent 24-hour PMs < standard
that weunld provide an appropriate level
of protection against visibility
Impairment priecipally in urban areas,
in confunction with the regional haze
propram for protection of visnal ajr
quality in Tareas.

3. Indicator of PM for Secondary
Standard To Address Visihility
Impairment

Az diseussed in the Staff Paper, fine
particles contribute to wisibiliny
impairment directly in proportion to
their concentration in the ammbient ajr,
Hygroscopic components of fine
particles, in particular suifates and
nitrates, contribute disproportfonaregly
1o visibility impairment vider hi
bumidity conditions, Particles in the
coarse mode generally contribate only
marginglly to visibility impatooent in
urban areas. In analyzing how well
Fiz 5 concentrations correlate with
visibility in urben locations across the
1.3, (see EPA, 20405, section 6.2.2], the
Staff Paper concluded that the observed
correlations are sirong encuph to
support the use of Pz 5 as the indicator
for such standards, Mot specifically,
clear correlations exist between 24-hour
average PM: s concentrations and
reconstructed light extinetion, which is
directly related to visual tange. These
correlations are similar in the eastern
and western regiong of the 1.5, Further,
these correlations are less influenced by
relative hnmidity and more consistent
across Tegions when PMa o
concentrations are averaged over
shertar, daylight ime perinds fe.g., 4 to
& hours). Thus, the Staff Paper
concluded that it is appropriate to use
PM: - a5 an indicator for standards to
address wisibility impairment o urban
areas, especially when the indicater is
defined for a relatively short period of
daylight hewrs. Based on its review of
the Staff Paper, most CASAC Panel
members endnarsed @ PMa s indicator for
a secondary standard to address
visibility impairment [(Henderson,
2005a, p. 9).

The Administrator provisionally
concurred with the EPA steff and
CASAC recommendationg, and
proposed that Phiz s shonld be retafned
a5 the indicator for fine particles as part
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of a secondary standard to address targeting the driest part of the day om the percent of arsas not likely to
visibility protection. No commentsrs {Henderson, 2005z, p. 8], In its advice meet various alternative Phiz s
disputed the appropriateness of to the Administrator, CASACnoied an stendards, consistent with CASAC

continuiog to use Phiz 5 as the indicator

for fine particle secondary standards to
address mmh].h%r airment.
Having consi the sclentific

infermetion discussed in the proposal
and summarized above, as well as the
recommendations of the staff and
CasaC and the public comments on
this is=ne, the Administrator concludes
that PMs s showtd be retained as the
indicator for fine particles as part af 2
secandary standard to ad dress visibility
protection,

4. Averaging Time of a Secondary P«
Standard for ¥isibility Protection

As discussed in the Staff Paper,
avarasing times from 24 to 4 bourts were
considared for a revised standard to
address visibility impairment. Within
thig range, clear and similarly stromng
correlaticns were found between
visihility and Z4-honr average Phd 5
concentrations in eastem and western
areas, while somewhat sttonger
comelations were found with Phy; 4
concentrations averaged over 4 4-hour
time pericd. In general, correlations
between PM; 5 concentrations and light
extnction were found 1o be generally
less influenced by relative hunidity aud
mete gonsistent across reglons as
shorter, sub-daily averaging times,
within daylight hours from
approximately 10 am. to 6 p.m., were
considered. The Staff Paper concluded
that an averaging time from 4 to # hours,
generally within this daylight time
period, should be consideved for &
standard to address visihility
i) ent.

In reaching this conclusion, the Staff
Paper recognized that the FM; 5 Faderal
Referemee Methed (FRM) monitoring
petwerk provides 24-hour averags
concentratipng, and, in some cases, o
a third- or sixth-day sample schadule,
such that impleananting = standard with
& less-than-24-howr averaging time
weuld necessitate the use of continuous
monitors that can prosvide hourly Hime
resolution. Given that the data used in
the Staff Paper analysis discassed shove
were from commercially aeailable Ph -
contimious monitors, guch menitors
clearly could provide the howrly deta
that would be needed for companson
with a potential visibility staadard with
3 less-than-24-bour averaging timeg.

Idpst CASAC Panel mernbers
supported the Staff Paper
recommendation of 3 sub-daily (4 to 2
daylight honrs) averaging time, finding
it to be an innovafive approgch that
sirengthens the quality of the PhWs ¢
indicator for visihility effects Yy

ia:édirect but ]i?mPDItﬂnf Lienefit 1o
advancing EPA’s monitoring

goals that would come from tg:ﬂriﬁ];t
use of hourly data from a network of
continnuous Pz s mass monitors.

In considering the Staff Paper
recomrtendation and CASAC's adwice,
the Administrator provisionally
concluded that averaging imes from 24
hours to 4 daylight hours would
represent a reasonable renge of chaoices
for a standard to address urban visibility
impaitrrent. A 24-hour averaping time
could be selected and applied based on
the extensive data base cumently
available from the existing PMs < FRM
monitoring network, whereas a sub-
daily averaging time wonld necessarily
depend wpon an expanded network of
oomtinzous PMa s mass monitors. Whils
the Administrator agreed that broader
depleyment of continuous PM; ¢ hass
monitors is a desirable goal, working
towaxd th;; goal does not depend npon
nor provids an appropriate basis for
setﬁ?lg a sub—daiﬂr standard. The
Adminigtrator believed that it was
apprapriate ta evaluate averaging time
in conjunction with reaching decisions
an tha form end level of & standard.
Public comments on these isgnes, as
well as the ratinnate for the final
decizicns on averaging timne, form, and
lewel of the secondary standards, are
presented in the following section.

&. Final Decisions on Seqondary Fhis
Standards for ¥isibility Protection

In considering PM; 5 standards that
would provide an appropriate level of
protection against Fi-related
impairment of vizihility primarily n
urban argas, the Administrator took fntg
account the results of the public
perception and attitivde surweys in the
T1.3. apd Canada, State and local
vigibikity stendards within the U.5., and
visual inspection of photographic
representxtinns of several urbag areas
across the U5, summarized in sestion
IV.A 1 of the proposzal. In the
Administrator’s jadgment, these sonrces
provide useful but still quite Hmited
information on the range of levels
appropriate for comsideration in setting
a national visibility standard primagly
for urban aveas, given the geperally
subjective nature of the public walfare
effect involved. In considering
alternative forms for such standards, the
Administrator toak inta aceonnt the
same peneral factors that were
considered in selectng an appropriate
form for the 24-hour primary Phia s
standard [a3 discussed above in section
TLE. 1}, as wall a5 eddittonal information

advice to consider sech information
(Henderson, 20053, p. 1G).

In censidering the remaining elements
of a secondary Pz 5 standard (averaging
time, form, and lewvel] for purpeses of
T.higmposal. the Administeator losked
1o the rativnale presented in the Seaff
Paper apd tu CASAC's advice and
Tecormendations for such a standard
Based on photographic representations
of varying levels of wisnal air quality,
public perception studies, and local and
State visihility standards, as discussed
abave, the Staff Paper concluded that 20
to 20 pgfm® PM;z 5 represents &
reasonable range for a netional visihiling
standard primaxily for urban areas,
based on & sub-daily aversging Hme.
The upper end of this rapge iz below the
lewvels 2t which the illngsrative scenic
wiews are significantly chsewred, and
the lower end is around the level at
which vimral air quality geverally
) = to be good based on obserration
! illustrative views. Analyses of 4
hour average PMz s concentrations
indicate that this concentration ramnge
can be expected penerally tn comespend
to madian wisusl ranpes in wrhan areas
within xegions acrass the 1.8, of
approximately 25 to 35 km (see EPA,
2005, Figure 7~1).%% This ange of visnal
range values is bowaded above by the
wisual range targats selacted in specific
areas where State or local agencies
pleced particular erphasis on
prg -:-:ﬁls%deﬁng a r&gsnnaila range of
forms for a PMe 5 standard within this
range of levals, the Staff Paper
concluded that a cencentration-based
percentile forem is appropriate for the
same reasons as those discussed in
section ILF.1 sbove [on the form of the
24-hour primary FMs g standard). Tha
Staff Paper alsn concluded that the
upper end nof the range of concentration

ercﬁ.ies;].ﬁmuld be consistent with

& percentile used for the primary
stan%ard_, which was proposed fo be the
98th percentile, and t.gat the lower end
of the range shemld be the 92nd
percentle, which represents the mean
of the distribution of the 20 percent
mo:t impaired days, as tarpeted in the
‘reg:i.anaﬁ:laze program [EFA, 2005, p, 7—
1119 121,

In its advice to the Administrator, the
CASAC Panel recopnized that it is
difficult ta select any specific level and

85 The S%df Paper notes that a stendard aat at any
specific PM; x mncootmtion, will nocessarly sesult
in riswal ranges thet vary somewhat it urhan areas
acrasa the coustry, raflecting the variability ia the
carrelatiars botwern Phdys concentrations and [ipht
extinsdar [EPAL 2008, p, 7.
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form based on currently availahle
information (Hemderson, 2005z, p. 9],
Some Panel members felt that the range
of levels recommended in the Staff
Paper was on the high side, mt
recopized that developing a more
specific (and more eciive] level in
future reviews would require npdated
and refined public visibility valuation
studies, which CASAC strongly
encouragad the Agency to support prigr
to the next review. With regard to the
form of the standard, the
recommendations in the final Staff
Paper reflected CASAC's advice to
consider percantiles in the range of the
§2nd to the 98th percentile. Some Panel
members recommended cotsidering a

- percentile within this range in
conjunction with a level toward the
upper end of the range recommmended in
the Staff Paper 4o

Based on the above considerations, for
Turpnses of the proposal the
Adminigtrator helieved that it was
appropriate to first consider the level of
pratection that would be afforded by the
prapesed suite of primary Phiz -
standards (71 FR 2681). The limited and
nncerfain evidence cunently available
for use in evaluating the appropriate
level of protection suggee’teg that a
cautious approach was warranted in
establishing a distinct secondary Ph: 5
standard to address visibility
impairment While sipnificantly more
information is available since the last
review concerning the relationship
between fine PM levels amd visthility
across the cauntry, there is still little
available information for use in waking
the relatively subjective walue judgment
needed in selecting the appropriate
degres of protection to be afforded by
sueh 2 standard. Given this, the
Administrator first evaluated the level
of protection that the proposed primacy
Fivfy s stomdards would likely provide,
and then determined whether the
available evidence warranted adopting a
standard with a different level, form, or
AVEeTaging time.

In comparing the extent to which the
propased suite of privasry standards
wonld require areas across the country
to improve visual air quality with the
enctent of increzsed protection likely to
be afforded by a standard based on a
sub-daily averaging time, the
Administeator looked to an analysis of
the predicted percent of areas not kikely
10 meet varions alternative secondary

™ Bama CASAC Panel reembers alin
recomrmanded that suck a standard be implamanted
in coajanctiom with an “exceptional evants" policy
5o 85 10 avidid having non-compliance with the
stan dard be driven by natoral source influences
such as dust storms and wild Sras [Hendarson,
o05a).

apd primary Fla < standards (EPA,
2005, Tables 7A~1 and SB~1(a) *7). In 50
doing, the Adwministrator observed that
the predicted percent of counties with
monitors not likely to meet the
proposed suite of primary Phiz -
standards (i.e., 8 24-hour standard set at
35 pefnd, with  98th percentile form,
and an anmal standard of 15 pp/m?)
was actrally somewhat greater (27
percent) than the predicted percent of
coumties with monitors not likely to
meet a srb-daily secondary standard
with an avereging time of £ daylight
henrs, a level toward the upper end of
the range recommended in the Staff
Paper [e.g.. up to 30 pp/m?), and a form
within the recommended range {e.g.,
around the 95th percentile] (24 percent).
4 similar comparison was seen in
sonsidering the predicted percentages of
the population living in such areas.

Considering the evidence in Yight of
these comyparisons, the Administrator
provisionally congluded that revising
the current secendaxy 24-hour standard
for PM s 10 be identical to the propased
revised primary PMa s standard amd

ining the current annual secondary
PMg 5 standard was a reasonable policy
approach to addressing visihility
protection primarily in urhan areag.
Congistant with CASAC's
recommendation, the Administrator also
solicited comment on a sub-daily (4- to
8-hour sveraging time) secondary Py ¢
standard.

n additicnal comments responding to
EPA's proposed revision of the
secondary Py s standards for visibility
protection (71 FR 2675-2781), the
CABAC requested that a sub-daily
gtandard to protect wigibility be
favorably reconsidered (Henderson,
20086, p. 2). As notéd ahovs, most of the
CASAC Panel recommended a sub-daily
standard for Py s with a leve] in the 20
1o 30 pefmA range for a four- to eight-
hour (3-8 hr] mid-day time perind with
a &#Znd 1o 95th percentile form. The
CASAC members noted three cantions
Tegarding the Agency's proposed
reliance on 3 secondary Phiz s standard
identical to the proposed 24-hour
primary FMgz  standard (74, at pp. 5-6]:

(1) They noted that the PMa - mass
measurement is a hetter indicator of
visibility impairment during daylight
hours, when humidities ars low; the
sub-daily standard more clearly matches

%7 The inforeatine iv these Takles is based on
analysis of 2001=2003 sir quadty dete, including
562 countiea with FRM moritars that seek specific
dete completanacs critecia far duvalaping prodicted,
percettages of countiss aak likely ta meet the soito
af pri=ory PM; s stmdards and 158 counties with
cantinucme Fhis y meondtors that rost less weteetice
data eosepletedess exiteria for dewvelopiog prodicted
peroentages for a +-hmir sacondary PM; 5 standard.

the nature of visfbility impairment,
whose adverse effects are mast evident
during the daylight hours; using a 24-
hour stendard as # proxy introduces
errcr and uncertainty in protecting
visibility; and sub-daily standards are
uged for other NAAQS and should be
the fopus for wisibility,

(2] They noted that CASAC and its
monitoring subcommittees have
repeatedly commended FPA's initiatives
prometing the introduwstion of
continucus and near-continuos BM
monitoring, and that expanded
deployment of contimens Phz 5
memitors is consistent with setting a
sub-daily standard to protest visibility.

(3) They cantioned that the snalysis
showing 4 similarity between
percentages of counties not likely ta
meet what thelgc:unsidﬂmd tabza
lemient 4 ta 8-hoor secondary standard
and a secondary standard identical to
the proposed 24-hour primary standard
iz a numerical coincidence that is not
indirative of any fondarmental
relationship betweesn wizibility and
health.

The CASAC Panel further stated that
“wvisugl air quality is substantially
impaired 3t FMa 3 congentrations of 35
K/ and that “it is not reasonable to
have the visibilify standard tied to the
health standard, which may change in
ways that make it even less appropriate
for vizibility concerns.” (Id. at p. 6.}

Many of the public commenters who
supported a more smm);ﬁem visibility
standard also suppe the more
gpecific EPA staff and CASAC
recommendations and urged EPA to
adopt & sub-daily (4- to §-hour averaging
tizne] PM; 5 standard to address
visibility impairment, within the range
of 20 to 30 ppfm® and with 2 farm
within the range of the 92nd to 58th
percentile. In general, thess commenters
Based their recommendations o the
same stidies, snalyzes, and
considerations presented in the Staff
Paper and in sestion IV.A of the
Troposal.Be

A agrees with several of the key
technical points made in CASAC's
original reconmendationg snd their
tequest for reconsideration. The
Administrator tecopnizes that thera iz a
gignificant body of data and information
indicating that a sub-daily standard has

8 The Americnn Lung Associsten ef ol
disagrasd with the Adminiskmatn="s winw thet t1g
secordary standards shawcid be facusad primarily
o2 prgwiding protection in urben areas, with
pratection of Clacs I areas provided by the Begional
Hame Fuls, Thaps commentes supgemded that EF A
should nat rely cn tha reglonal haza pregram aad
r1uak et natonal stavdard s ta prateet all aeas. As
discuseed in the Response to Commeants docament,
EFA Bwlinres that this issie was cettled in ATA L
[S8s 175 F.3d at 1056—1057.]
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strong technical merit. The fine pardcle/
visihility relationship is mnst consistent
acToss regions for sharter averaging
times during the daylight hours, when
humnidity temds to be lowsest, The EPA
also agrees that visibility impainment
has the preatest impact on public
welfare during the daylight haurs, hut
notes that daylight is not limited to a
four to eight hour period.

The Administrator believes, howewer,
that it i appropriate to consider the
protection the revised zuite of primary

Pl ¢ standards would provide against
adverse effects on public walfere, The
analysis summarized above found that
the relative protection Emﬂded by the
Ppropesed primary standards was
equivalent or mare protactive than
several of the 4-hour secondary standard
alternatives in the range recommendead
by the Staff Paper and CASAC, Given
the limitations in the nnderlying stndies
and the subjective nature of the
judement reql'l;imd. the Adminfstrator
continnes to believe that cantion is
warranted in establizhing a distinet
secondary standard for visihility
impairment. Conbray to commenters
who recommended a distinct standard
providing grester protection, in this
case, the Adminigtrator does not believe
that these studies warrant adopting &
secondary standard that would provide
either more or less protection against
visibility impairment in urban areas
than weald be provided by secondary
standards set equal to the proposed
primary PM; s standardz, While EPA
agrees that the use of 24-hour and
annual averages will result i more
variabitity in wisibility across nrhan
areas, as the Staff Paper notes, any PM; s
secondary standard wonld result in
sorne variability in protection in
different locations (EPA, 2005, p, 7—8).
While, as neted above snd in the
proposal, the Adminizirator agrees with
CASAC's point that broader deployment
of continuous Pz + mass monitors is &
desirable goal, working toward that goal
does not depend npen not provids an
appropriate basis for setting a sub-daily
standard. Moreover, pursuant to CASAC
recommendations, EPA is today issning
modifications 10 the PMa s reference and
equivalent methods that will ancoursge
the certification and degployment of
more continnous monitors (in a separate
document publizhed in today’s Federal
Register], With respect to the third
CASAC comment summarized ahove,
EPA agrees that the result of the analysis
showing a similarity in the percentages
of counnties not likely to meet the
revised 24-hour primary PMy 5 standard
or 4 sulrdafly standard set toward the
upper end of the range of protectiveness
recommended by CASAC is not

indicative of any fundamental
relationship between vwisibility and
public bealth, However, EPA does oot
helieve that this coincidental similarity
weiphs against considering making the
secondary standard identical to the
revised primary standard.

Having considered the evidence, the
advice of CASAC, and public
comments, the Administrator believes
that revising the cursent secondary
PMo - standards to be identical to the
revised suite of primary Phy 5 standards
adopted in today's notice is 4 reasemable
policy approach to addressing visibility
impairment primarily in urban arcas.
The current annnal and revised 24-hour
secondary Phi 5 standards will result in
improvements in visual ait quality in as
meny or more urban areas across the
country as wonld the alternative
appreach of setting a sub-daily standard
congistent with the upper portion of the
Tanges recommends CASAC, This
approach recognizes the substantial
limitations in the available hourly air
quality data and Do available studies of
public perception and atfitndes with

- regard to the acceptability of varions

degrees of visibility impairment in
urhan areas across the conntty. Given
these limitations, the Administrator
beliewes that a distinct secondary
standard with a different averaging time,
Jewel, or forem iz not warranted at this
time, becanse the availsbie evidence
does not support a declsion to achieve
a level of protection difforent foom that
pravided by the revised suite of primery
standards, and because no further
change in averaging Hme, level, or form
appears needed to achieve a comparahle
level of protection. A decision in this
review to make secondary standards
equivalent ia all respects to the primary
standards, as revised, dues nut imit the
ahility of the Agency to establish &
distinct secondary standard in the
future if and when the underlying
evidence indicates that it is appropriate.
Furthez, the Administrator notes
continuing to advance the use of
continnons Pila s moniters is not
dependant on establishiog & sub-daily
secondary Fiip s standard.

Thae Administrator believes that any
secondary NAAQS for visihility
protection should be considered in
conjuuction with the regionzl haze
program as a means of ackieviog
appropriate levels of pratection against
Prd-related visibility impaiement in
trban, non-urban, and Class [areas
acrass the country, Programs
implemented to meet the national
primary standards can be expected 1o
improve visual air quality not just in
urban areas but in surrounding nem-
urban areas as well; sirnilatly, programs

now being developed to address the
requirements of the reglonal haze rule
established for protection of viswal air
guality in Class I areas can be expected
to improve visual eir qualtity in
surronnding aress as well, The
Administratar further believes that the
development of lncal programs
continues to be an effective and
Zgg}npriﬂte approach to provide

tivnal protection for unique scemic
resources in and around certain nrben
arazs that ave highly valned by people
living in those aregas.

Based on all of the consideretions
discuzsed ahove, the Administrator
concludes that it is appropriate to revize
the current secondary PM; - standards to
be identical in all respects to the Tevised
auite of primery PMs - standards
adopted in today’s notice fo provide an
appropriate level of wisibility protection
primarily in urhan argag.

B. Cither PM-Related Welfare Effects

In considering the murrentty available
gvidence on non-visibility Pid-related
welfare effects, the Staff Paper noted
that there was much information linking
ambient PM to potentially adverse
effects on vepetation and ecosystens
and on materials damage and solling,
and on characterizing the rola of
atmospheric particles n climatic amd
radiative processes. However, given the
evaluation of this information in the
Criteria Document and Staff Paper,
which highlighted the substantia)
limitations in the evidence, especially
the lack of evidence linking warious
effects to specific levels of anobient PM,
the Administrator provisionally
concinded in the proposal that the
available evidence did net ide a
sufficient basis for establis distinct
secandary standards fox Ph based on
any of theze effects alone.

In the proposal, the Administeatnr
also addrassed the question whether
reductions in PM likely to result from
the corrent sesondary PM standards, or
from the range of revized primary P
standards, would provide appropriate
protection against any of these FM-
related welfare effects. As discussed
below, these considerations inclirded
the latest scientific information
characterizing the nature of these non.
wisibility PM-related effects and
judgrnents as to whether revision of the
current secondary standards is
approprtiate rased on that information,

1. Evidence of Non-Visihility Welfarg
Effects Related to PM

Particilate matter contribnrtes to
adverse effects on a number of welfare
effects catepories other than visibility
impaitrent, inclauding vegetation and
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ecosystems, soiling and materials
damage, and climate. These welfame
effects result prademinantly from
eXposure o eXcess amounts of specific
chemical species, regardless of thetr
source or predominant form [particle,
gas, or liquid). Reflecting this fact, the
Criteria Document concluded that
regardless of size fraction, particles
containing nitrates and sulfates have the
greatest potential for widespread
environmental significance. The nature
of these welfare effects is dizcussed m
the Criteria Document (Chapters 4 and
9] and Staff Paper (Chapter 6) and
summarized in section IV.B.1 of the
praposal. The information highlighted
there includes:

(1] PM-related effects on vegetation,
specifically those associated with excess
levels of particulate ninate and suifate
in acidifying deposition to foliage,
Jaxding to accelerated weathering of leaf
cuticular surfaces; increased
permeahility of leaf surfaces to toxic
materials, water, and disease agents;
increased leaching of nutrients fram
foliage; and alter=d eproductve
processes——all which serve to weaken
trees so that thay gre more susceptibla
to other stresses [e.g., extreme weather,
pests, pathogens),

(2] PM-related effects on ecosystems,
specifically those resulting from the
notrient or acidifying chamacteristics of
deposited P on heth texrestrial and
aquetic ecosystems, which contribmte to
adverss impacts on essential ecological
atribates such as species shifts, loss of
diversity, impacts 1o threatened and
endangered species and alteration of
native fre cycles.

(3] Characterization of ecosystam
exposure to PM deposition, specifisally
the currently available deposition,
maonitoring netwerk and the lack of
sufficient long-term monitoring of
ecosysterm responsg needed for FM-
related ecological ik assessment.

[4) The critical loads concept and its
applicability as an agsesement tool in

e contest of the PM secondary
MNAALS review.

(5] PM-relzted effects on materials,
specifically the physical damage cansed
mainly by deposited particulate nitrates
and sulfates and the impaired aesthetic
qualities due o soiling cansed mainly
by particles congistivg primarily of
carbonacecns compoads,

(E] PM-related effects on climate,
specifically through scattering and
absorption of radiation by ambient
particles, as well as effects on the
radiative properties of clouds through
changes in the rumber and size
distribution of ¢loud droplets, and by
altering the ameunt of witaviclet solar

radiation [especially UV—E) penetrati
through the atresphere to ground lave].

2. Need for Revizsion of the Carrent
Secondary PM Standerds To Address
Criher PM-Belated Welfare Effects

At the time of proposal, in
cansidering the currently gveilable
evidence on each type of PM-related
welfare effects discussed ahowe, the
Adminigtrator noted that thers wag
much infermation linking the sulfir
and nitrogen-containing components of
ambient PM to poteptially adverse
effects on ecosysteras and vegetation, as
well az links between PM and its
constitwents and materials dameage and
soiling, es well as climatic and mdiative
processes. However, after reviewing the
exctent of relevant studies and other
informeation eveilable since the 1597
review of the FM standards, which
highlighted the substantal limitations
in the evidence, gspecially with regard
to the lack of evidence linking variong
effects to specific levels of ambient P,
the Administrator coneurred with
swnclusions reached in the Staff Paper
and by CASAC [Henderson, 2005a) that
the available data do not provide a
sufficient basiz for establishing distinct
secondary PM standards based on any of
these nop-visthility PM-related welare
effects.

While recopmizing that PM-related
lmgacts on vegetation and ecosysterns
and FiM-related sniling and materials
daraage are associated with chemical
components in both fing and coarse-
frection PM, the Administeator
provisionally concluded thet sufficient
information was not available at this
time to consider gither an ecologically
Based indicator ¢ sn indicator hased
distinctly om seiling and materials
damage, in terms of specific chemical
eompoaents of P Purther, consistent
with the xativnale and recommendations
in the Staff Paper, the Administrator
agreed that it was appropriate to
contings control of ambient fime and
coarse-fraction particles, especially
long-term depnsition of particles such ag
particulate nitrates and sulfates that
contribute to adverse impacts on
vegetation and ecosystems and/or to
materials damage and soiling. The
Adminigtrator elso apreed with the Steff
Faper that the available information did
not provide a sufficient basis for the
development of distinet secondary
standards to protect against such effects
beyond the protection likely to be
afforded by the proposed suite of
primary PM standards. In considering
those preposed standards in
comhbination, including the proposed
meare protective 24-hour standard for
Fhiz s and the propesed 24-hour

standard for FM g g =, which wag
intended to provide an equivalent
degree of protection 1o the current P,
standards in areas where the proposed
Ph{so 2 5 indicator would apply [which
tend to be more densely populated areas
where materials darnage would be of
pgrexter concern), the Adminiztrator
beligved that this proposed suite of
giandards would afford at least the
degree of protection as that afforded by
the cutrent secondary PM standards,

Finally, the Administrator beligved
that such standards should be
considered in eonjunction with the
protection afforded by other programs
intended to address various aspects of
air pollution effects on ecosystems and
wegetation, such as the asid deposition
Program and ather regional & aches
to redneing polintanis linked to nitrate
ar acidic deposition. Based on these
considerations, and taking inty aoeount
the information end recommendations
discussed above, the Administrator
proposed to revise the current
secondary PMa « and Py, standards to
address these other welfare effects by
making them identical in all respects 1o
the proposed suite of primary Ph; s and
PM3pus ¢ standards,

Iu response to the proposal, in
addition to their recommendation for a
PM; s secondary standard, CASAC
recommended (Henderson, 2008, p. 4]
“that a secondary PMin o 5 standard bhe
set at the same level as the primary Ph
coarse standard to protect against the
warions irritant, soiling and nuisance
welfare or environmental effects of
coarse particles. Singe these effects are
1ot uniguely related 1o wrban sources or
receptors, the standard should not be
limited to urban areas.” Cmly limited
public comuments were received on this
asE:?ct af the propozal.

peneral, public comments relating
tu secondary standaves and other
welfare effucts focused on issues related
to the current secondary Phig
stamdards. Most of these commenters,
including the proups who objected to
the 1se of 4 qualified indicator for the
primary thoracic goarse particle
standard, argued that current levels of
FM dust contribute or potentially
contribute to nuisance, soiling, and
irritant impacts on personal comfort and
well being, especially in non-urban
angas. The same commenters apreed
with CASAC that, in the ghsence of a
demgonstration to the contravy, EPA is
not justified in eliminating or reducing
the lewel of protection to mural areas that
iz provided by the current suite of
secondary standards. Most of these
commeniers recommended that EPA
either retain the current Py, secondary
standard or replace it with a Phip o«
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standard set identical o the proposed
primary standard without the {impmed
qualifications that imited application of
the standard to urhan areas.

A few commenters argned against
retaining any secondary standard for
coarse particles. Many of these same
commenters argued that if EPA did set
& secondary PMig ;5 standard, it should
b set equal to the primary PMgg ¢
sisndard becanse there was insufficient
evidence to support adoption of &
distinct secondary standard for Phyg o <
at this time. Furthermore, these
commenters noted that in the proposal,
EPA had correctly excluded from both
primery and secondary standards “any
ambient mix of PM g < that iz
dominated by rural windblown dust and
soils and FM generated by agricultoral
and mining sources’” becanse these
particles are nontosdc and generally
settle gquickly.

In reaching a final decizion oo the
need to revise the FM secomdary
standards regarding these non-wizihility
related welfare effects, the
Adminiztrater bas taken into ascount
several key factors, including: {1) The
latest selemtific information on mon-
visihility welfare effects associated with
M, a= previously described; (2] the
post-propozal recomtmendations of
CASAC, (8] commants recelved during
the public comment period, and (4) the
finel decisions reached in today's notice
on the primary standards for fine and
cogxse particles, as well ag the decision
presented above on secondary PM;
standards to &t against visihility
impairment. %rhgofﬁdminist'atur notes
that extending today’s decision not 1o
revize the current 24-hour primary PM;q
standard to the secondary standard
would be conzistent with the
recommendations of CASAC and weunld
address the {ssues raized by the first
proup of commentars summerized
abiove. Consistent with the assessment
of the evidence in the Staff Paper and
the CASAC recemmendations, the
Administrator digagress with these who
assert that oo secondary standard is
needed to protect against the welfare
effects associated with coarse partiches.

U the other hand, the Adminjstrater
does not helisve that distinct secendary
standards for fine or coarse particles are
warranted for any of the effects
considered in this section. The available
evidemce is not sufficient to support the
selection of an eeologically based
Indicator or an indicator based
distinctly on matesfals damage, sofling,
irritant or nuisance effects, or other
effects of PM. However, the
Administrator recognizes that it is
appropriate to continue gontral of
ambient fine and coarse particles,

especially lomg-term deposition of
particles such as particulate nitrates and
sulfates that contribute to the tota] inpat
of nitrogen and suMor v ecosystems that
has beem shown to adversely affect
sensitive aguatic and terrestrial
ecosystems, andfor particles that
cantribute tn materfals damape and
soiling. The Adrinistrator notes that
setting the secondary PM standards
identical to the revised suite of primary
stendards directionafly improves the
lewel of protection afforded vegatation,
SC05Fstarms, and materials. In addition,
the Administrator continues to believg
that the secondary NAAQS should be
considerad in conjunction with the
protection afforded by other programs
intended 1o addrezs varions asperts of
air pollution effects on ecosystems and
vegetation, such as the acid deposition
propram and other regicnal approaches
to reduring pollutants linked to nitrate
ar acidic deposition.

Based on the abowe considerations,
the Administrator conecludes that it is
appropriafe to address the other welfare
effects summarized in this section by
revising the cutrent snite of Ph: <
secondary standards, making them
idgntical In gll respects to the suite of
primary PMa - standards, while
retaining the current 24-hor Ph,g
secondary standard and revoldng the
current apnual FM, s secondary
standard. For the reasons noted in
section IML.ID.1 above, the 24-hour Phi;g
standard will provide adeguate
Pprotection sgzinst the known and
potential effects related to lang-term,
Phdyp comcentrations,

C. Fina! Decisions on Secondary M
Standards

For the reasons discussad above, and
taking into accomnt the information and
assassments presented in the Criteria
Docament and Staff Faper, the advice
and recoromendations of CASAC, and
public eomments received on the

roposal, the Administrater is revising
51& current secondary PM standards by
making them identical in all respects to
the suite of primary PM standards, as
revised by today’s action,. i the
Administrator's judgment, these

‘standards, in conjunction with the

repional haze prograr wil] provide
appropriate protection to address PM-
related welfare effects, includipg
risihility impairment, effects on
vegetation and ecosystems, materizls

damage and soiling, and effects on
elimate change.

V. Interpretation of the NAAQS for PM

This section presents EPA's final
decisions regarding the revision,
additipn, and/or revocation of

appendices ta 40 CFR Part 50 on
interpreting the primary and secondary
NAAQS for M.

A Amendments to Apperdix N—
Inferpretation of the Natonal Ambient
Air Cheality Standards for PMz -

The EPA proposed to revise the datz
handling procedures in appendix N 1o
40 CFR Part 50 for the annual and 24-
hour Ph; 5 standards (71 FR 2685-
2686). The proposed aypendments to
appendix N detailed the computations
necessary for determining when the
propused primary and secondary Pz«
NAAQS were mef. The proposed
amendments alzo addressed data
repuring, menitoring considerations,
and rounding conventions, Fey
elements of the proposed revisions to
eppendix M were presented in section V
af the prearmble to the proposed rule
and are summarized below, together
with EPA’s final decisions on revizions
to appendix .

1. Generil

As proposed, EFA s adding several
new definitions to section 1.0 and nsing
these defmitions throuphout the
appendix, most notably ones for “design
vakes."” Also, the 24-hour sampling
timeframe has been clarified as
representing “local sfendard [word
inserted) time." Thiz revision reflects
EPA’s previous intent as well ag
majority practice, and also avoids
ambignity since local clock time varies
according to daylight savings periods,
Mo opposing comments wers received
on thess changes.

2. PM: - Monitoring and Deta Reporting
Considerations

Az proposed, two new sections are
being added to appendix I to more
spetifically stipulate and highlight
monitoring and data considerztions {71
FR. 2685). Netw section 2.0 includes
statistical requirements for spatial
averaging (which, is part of the form of
the annual standard for PMa 51 As
discussed in secrion I1F.2 dbhove, BPA is
tightening twa of the consteaints on the
wse of spatial averaging 10 provide an
sdequate margin of safety to susceptible
subpopulations by reflecting enhanced
knowIedEE of typiral moniter
relationships in metvopalitan avess.

New section 3.0 to appendix M
podifes aspects of raw dats reporting
and raw data time Interval appregation
including specifications of number of
decimal places. Previously, these
reporting instructinns resided only in
aszociated puidance documents. Secton
3.0 also notes the process for
assimilating monitored concentation
data from collocated instrements intc a



