
Next Steps for Area Designations and implementationof the SulfurDioxide National
AmbientAir Quality Standard

This paperdescribesthe EPA's updatedstrategyfor completinginitial area designations under
the June 2010 1-hourprimarysulfur dioxide (SO2)NAAQS. Note that this strategyanticipates further
rulemaking and developmentof guidance by EPA, and may be further refinedin response to additional
feedbackfrom stakeholders as thoseproductsare developed. This paper does not reflectfinalagency
action of any kind, and does not imposeany legally bindingor enforceablerequirements. The strategy
reflectsa consideration of several factors, including:

? input receivedfrom air agenciesland other stakeholders;
? considerationof the approach followed for other NAAQS, which is based on identifyingNAAQS

violations in a manner consistent with the scope of the ambient monitoring network for the
relevantpollutant;

? recognitionof the use of modelingfor SO2designations in the past (and the importance of using
modeling in the PSD program);

? a focus on prioritysources based on the magnitude of sourceemissionsand populations in

proximity of emissions,with recognitionof resource limitations;
? sufficienttime for air agenciesto develop the appropriatedata to characterize air quality, and
? respect for the responsibilities of air agenciesand the federalgovernmentestablished in the

designation process under the CAA.

This strategyaddressesareas that are not currently associatedwith a violating monitorand is a

complementto our separateeffort to designatethose areas with violating monitors in June 2013.

Updated Strateav

EPA has developed an updated SOz designationsstrategyregardingwhichsources and areas
would be addressed,how air quality wouki be characterized for thosesources and areas, and when key
steps would be taken in the overall process.This strategycontains the followingkey advantages:

? Complements initial designations that will be made in June 2013 for areas with violating
monitors by identifyingapproachesthat would be adoptedin new regulatory provisions for
characterizingair quality in additional areas;

? Providesan expeditious but workable timeframe for designatingadditionalareas once new
regulatory provisionsare in place, recognizing the additional time needed for air agencies to
monitorair quality near key sources(or alternativelyto characterizeair quality throughair
quality modeling);

? Providesflexibilityfor air agenciesto determinethe most appropriateand effective approach
for characterizingair quality in their jurisdictions- throughmonitoring, modeling,or a mix of
both;

? Providesan orderlyprocess for completing designations that maintainsthe respectiveroles of
air agenciesand EPA; and

1The use of the term "air agencies"in this document is intended to includestate air agencies,as well as local and
tribal air agencies that implement the SO2 NAAQS.
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? Provides incentivesand time for air agencies and sources to reduce emissions earlyand
potentially avoid nonattainment designation in certain areas, improving protection of public
health soonerthan would be otherwiserequired. This wouldoccur if air agenciesand sources
take action to limit emissions(e.g.,to comply with the Mercury and Air ToxicsStandards (MATS)

or other requirements)and demonstrateattainment with the 1-hour SO2 NAAQS before future
designationmilestone dates pass.

Important featuresof this strategyare described in more detail below.

Focus on Monitoring,with Flexibílity for Modeling

EPA believes the starting point for future SO2designationsshould be, as with other NAAQS,a

monitoring networkto adequately characterize air quality in areas of concern.This strategy for SO2

seeks to allow regulators to characterizeair quality for the SO2NAAQS in a manner consistentwith the
general monitoring networkcoverage of other NAAQS. As with all implementingprograms to attain any
NAAQS, there are practical resourceconstraints to consider when deploying an adequateambientair
quality monitoring network. Severalair agencyand industry representativeshave suggestedthat area
designationsshould be based on ambientmonitoring only. However, the currentmonitoringnetwork
providesrelatively limited geographic coverage, and many monitors in the existingnetworkare not sited
with the objectiveof characterizingsource-orientedmaximumconcentrations. Air agencies may be able
to move monitors to other locations within their own boundaries, but feedback from air agency

representativesindicates that these cases would be very limited. Regardingnew monitorlocations,

preliminaryestimates indicate that a new SO2 monitoringsite can cost an aír agencyanywherefrom
$50,000to $100,000in capital costs. For example, an additional200 new, source orientedSO2

monitoring siteswould cost $10-20million. Some air agencieshave indicated that certain sourceshave

funded monitoring costs in the past, and they may look to sourcesto help fund SO2monitoring in the
future. However, it appears that a strategydevoted exclusively to characterizingair quality through

monitoring may not be viable in a numberof jurisdictionsthat lack such funding.

Therefore,while focusingon monitoring as a starting point, EPA recognizesthat there are
factors and circumstancesunique to each air agencythat willinfluencethe numberof new monitors the
air agency maybe able to deploy. For this reason, as initially indicatedin the preamble to the final rule
for the 2010502 NAAQS2, and consistent with past practice for SO2, this updated strategywould
maintain air agencies' flexíbilityto use modelingto characterize "actual"air qualityaround a source or
source region as a surrogateforambient monitoring. In the 1970's and 19g0's, undercertain
circumstances air quality modeling data were used to characterizeSO2concentrations for the area
designationsprocess.Although modeling also poses resourcechallengesfor air agencies, it can allow for
characterizationof air quality around sources where monitoringis impractical.

Based on the considerations above,EPA believesthat a dual-pathway approach would be most
appropriate. This approach allows flexibility to use either monitoring or modeling for the

characterization of current SO2concentrations. To facilitatethe dual-pathwayapproach, EPA would
issue updated rules and guidanceto recommend both an acceptable502 monitoring networkfor a

source or source region, and acceptableSO2 modelingfor designationpurposes. The modeling
guidelineswouldmakeclearthat for designationpurposes, actual emissionsfrom recentyears could be

2 75 FR 35520, June 22, 2010.
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used in the modeling analyses to characterizecurrentair quality,as this more closely matchesthe actual
air qualitythat wouldbe characterizedby a monitoring network.

"Thresholds"for SourcesSubjectto the Program

in the May4une 2012 stakeholder meetings,EPA presented informationindicatingthat there
are 20,000+ SO2sources nationally, but that based on 2008emissionsdata, a much smallernumber-
about 480 sources with actual emissionsexceeding 2800 tons per year - accountfor 90% of national SO2

emissions. A number of stakeholders commented that, givenconstraintson resources for
characterizingair quality through either monitoring or modeling, focusing on the largest sources of
emissions(e.g.,those includedby the "90%" threshold) is a reasonable principle for prioritizingwhich
sourcesshould be evaluated for purposesof assessingattainmentof the 1-hour SO2 NAAQS. Using more
recent 2011emissionsdata for electricgeneratingunits and 2008 data for non-EGUs, we now estimate
that about 540 sources, each emittingover 1900 tons of SO2per year, accountfor 90% of national SO2

emissions.

One importantmonitoring objective for a NAAQS with localized impacts (suchas SO2or lead) is

to characterize air quality near the largestemittersof the pollutant. Another importantNAAQS

monitoring objective - and one that some stakeholderssuggestedthat EPA shouldgive more weight -
is

to characterize air quality in populated areas, often accomplishedthrough the use of population
thresholds in urbanized areas [e.g.,Core Based Statistical Areas (CBSAs)]to help assessbroad population
exposures. Monitoringrequirementsfor severalother NAAQS (e.g.,8-hour ozone, PM2.3, CO, NO2)
include provisionsto monitorair quality in urban areas above specific population levels. Consistent with
these two basic objectivesthat are consideredin ambient monitoring networkdesign, EPAsuggests
proposing the use of a "two-pronged" emissionsthresholdfor this SO2designationapproach, to apply
whethera stateelects to use all monitoringor all modelingor a combinationof both approaches.

For example, undersuchan approach, a lower threshold (e.g.,2000-3000tons per year)would
apply to sourceslocated in more densely populated areas (e.g.,CBSAs having 1,000,000or more
persons);and a higher threshold (e.g.,5000-10,000 tons per year)would apply to sources located in less

densely populated areas outside of such CBSAs. To illustrate potential coverage of possibleoptions, a

two-prongedthresholdincluding3000+ ton sources located in CBSA'swith a populationof 1,000,000,

and 10,000+ ton sources outside of these CBSA's, would cover 202 sources and 66% of national
emissions. A two-prongedthresholdincluding2000+ ton sources located in CBSA'swith a populationof
1,000,000,and 5000+ ton sources outside of these CBSA's,would cover341 sources and81% of national
emissions. Potential thresholdoptionswould be presented in a future rulemaking. (Note that source
and emissionsestimates will change to some degree with final 2011national emission inventorydata,

which will be availablelaterthis year.)

in a future rulemaking, factors to consider in selectingappropriatethresholds could includethe
comprehensivenessof the total emissionsrepresented; the comparabilityof source coverage under this
approach with typicalsourcecoverage of an ambient monitoring network; emission levels for sources in
areas with monitoredviolations; and emission levels associatedwith "well-controlled"sources. Upon

analysisof such factors, EPA would expectto proposea range of threshold options for a minimum level

of coverage (preliminaryestimates suggest that this range could cover sourcesaccountingfor 66% to
90% of national SO2emissions).In addition, the basis for the emissionsthatwouldbe comparedto the
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threshold(e.g., highest of the most recent three yearsof data) would need to be defined in the
rulemaking.

ImplementationTimeline

The EPA recognizes the need to begin implementationof the updated strategy nowto avoid
unwanteddelay in addressingSO2sourcesin unmonitoredareas. (Note that EPA will designatea

numberof nonattainmentareas in the next few months based on air quality monitoring data showing
víolationsof the NAAQS, and air agencieswill be developing attaínment plans for these areasin parallel
with addressingthe remainingareas discussed in this strategy). While we intend to act quickly on the
remainingareas, EPA believes,and manystakeholdersstronglyagree, that some aspects of such a

strategyshould be adoptedthrough notice-and-comment rulemaking.

Thus, EPA would begin implementingthis strategyby developing a "data requirements"
rulemaking directingair agencies to characterizeair quality by a date certain for areas with sources
covered by the relevantthresholds, in support of new designationsrecommendations. The rulemaking
would also set forth other relevantmilestones for implementingthe SO2designationsstrategy in these
areas, including deadlinesfor air agencies to recommend nonattainmentarea boundariesbased on the
characterization of air quality. To characterize the sourceareas covered by the rule, the air agency
would have the flexibility to choose thosesourcesfor which it would install new monitors, and those for
which it would conduct modeling to characterizeair quality. Monitoring would take longerthan
modeling because theair agencywould need time to site and deploy the new monitors and collectthree
years of data. Modelinganalyses can be done much sooner.

Accordingly,the strategy envisionsa future round of designationsbased first on modeling
information,and a later round based on new monitoringinformation.The rulemaking would set forth a

process for air agenciesto identifywhich covered sourcesor source regions will be monitored and which
will be modeled. Air agenciescould chooseto characterizeair quality for additíonalsourcesas well. The
final designation date in turn will establish the due date for submittalof attainmentplans for
nonattainment areas designatedbased on the new data.

Alternatively,air agenciesalso would have the incentive to work with sources in theseareas to
avoid a nonattainmentdesignation by establishingand submittingto EPA enforceableemission
limitationsensuring that attainmentwith the 502 NAAQS (in the form of permit límíts, source-specific
SIP revisions,orother permanent and enforceable legal documents)occurs prior to the date that final
designationsbased on modeling informationare issued. Note that in areaswith multiplenearby sources
contributingto the potentialnonattainment problem, the air agencies would need to coordinatewith all
of the sources in the area to ensure the timely adoptionand implementationof such enforceable
emission limitationsand controls in orderfor the area to avoid a potential nonattainment designation.
Notably, as the timeline below indicates,we expect the modeling-baseddesignationsto be completed in
2017, which is after the current MATS compliance deadline of April 2015, or April 2016 (if a source
requests and is granted a 1-yearextension to install controls).Therefore,based on the anticipated
timeline presented below, this approachwouldallowair agenciesto take into consideration emission
reductionmeasuresthat will be implemented to comply with that rule.
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Afterconsideringstakeholder input, the EPA believesthat a workable implementationtimeline3
for carrying out this updated strategywould involve the followingmilestones:

4/2013: EPA issues draft technical assistance documents for air quality modeling and
monitoring for public review
7/2013: EPA issues final technical assistancedocumentsfor modelingand monitoring
Late 2013: EPA proposes data requirementsrule for publiccomment
Late 2014: EPA finalizesdata requirements rule with appropriate revisionsbased on public
comments
2015: Air agency, in consultationwith sources and EPA, identifiesthose sources and areas

that will deploy new monitoring, and others that instead will be subjectto modeling to
characterizeair quality
1/2016: Air agency identifies which sources will deploynew monitoring;air agency also
submits modelingprotocol for sources to be modeled
6/2016: Air agency submits updated monitoring plan
1/2017: Air agency has new monitorsdeployed and operational. Air agency submits
modeling analyses for selected sourcesand nonattainmentarea boundary

recommendations as appropriate. Alternatively,air agency submits enforceableemission
limitations and modelingshowing attainmentfor areas to avoid nonattainmentdesignation.

8/2017: EPA issues 120-dayletters as part of designation process for newlymodeledareas
12/2017: EPA issues final designationsfor modeled areas
8/2019: SIP attainmentdemonstrationsare due for "modeled" areas that were designated

nonattainmentin 12/2017
5/2020:Air agenciescertify 2019 monitoring data and submit designationrecommendations
based on monitoring data

8/2020: EPA issues 120-dayletters as part of designation process for areas with new
monitoring data
12/2020: EPA issues final designationsfor rest of country, includingfor new monitored
areas
8/2022: SIP attainmentdemonstrationsare due for areas designatedas nonattainmentin
12/2020 based on monitoring data

Background

Designedto protectsensitiveindividuals from respiratoryeffects associatedwith short-terrn
exposuresto SO2, the 502 standard was establishedwith a 1-houraveraging time.' The reaction of 502

with other pollutantsin the atmosphere and the contributionof SO2to regional air pollutionproblems
such as fine particle formation and acidic deposition are well-understood. However,the highest

ambientconcentrationsof gaseous SO2emissionsgenerally occur relatively close to one or a few key

* Reminder: this timelinedoesnot includeSIP and attainmentdates for the areas with current monitored
violationsthat wili be designated in June 2013. Also, this timelinedoes not addresswhataction EPA will take if,
based on threefull yearsof data, an existingmonitor showsa new violationof the 1-hourNAAQS. Consistent with
this updatedstrategy, in those cases, EPA will workwith the affected air agenciesto designatethe area as

nonattainment or the air agencycan avoid a nonattainmentdesignationby establishing and submitting to EPA

enforceableemissionlimitations ensuringattainment,as discussedabove.
4 The design value for a monitoris violatingthe SO2Primarystandard if the average of the 99'" percentile of daily

maximum 1-hourvalues for three consecutive years exceeds75 partsper billion.
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SO2sources in an area, often within 10-20 kilometers of that parentsource or sources. Thus, from an air

quality management perspective, the SO2 NAAQS is considered to be a "source-oriented"NAAQS rather
than a "regional" one (i.e.,more similar to the lead NAAQSthan the ozoneNAAQS).Strategies to attain
the SO2 NAAQS are expected to be focused on key pointsources. The largest sources of SO2 include

coal-fired electricutilities and industrialboilers, refineries,pulp and paper relatedindustries,and
chemical manufacturing.

The traditional NAAQS implementationprocess beginswith the area designationsprocess
descríbed in section 107 of the Clean Air Act (CAA),whichgenerally relies on air quality concentrations
to be characterizedby ambient monitoring data collected by the air agency to identify areas that are
exceedingthe relevantstandard. Typically, the air agencyprovides EPA with area recommendationsand

supportingtechnical information;EPA considers this informationand issuesa letter to the air agency at
least 120 days prior to finalizing the designationwhichdescribesits intendeddesignation and
boundaries; and the air agency in some cases provides EPA with additional commentsor suggested

modifications during the 120-day period. (Asnoted above, air qualitymodeling data has been used to
characterize 502 concentrationsfor the area designationsprocess in some cases, and was later used as

the basis for SiP Calls.)

The preambleto the finalSO2NAAQSnoted that although the current SO2ambientmonitoring
network included 400+monitors nationwide, the scope of the networkhad certain limitations,and

approximatelytwo-thirdsof the monitors are not located to characterize maximumconcentration
source-oriented impacts. It was observed that some areas without monitoringlíkely have concentrations

violatingthe NAAQS. To address these potential public health impacts, the SO2 NAAQS preambleand
subsequentdraft guidance issued in September2011 recommendedthat air agencies submit
substantive attainmentdemonstrationSIPs based on air quality modeling byJune 2013 [under Clean Air
Act section 110(a}(1)]that would showhow areas expected to be designatedunclassifiable and have

sourcesemitting over 100 tons of SO2 per year would attainand maintain the NAAQS in the future.

A numberof commentersexpressedconcernwith this suggested implementation approach,

particularlywith the number ofsources to be modeled (more than 1680 sourceshad emissions
exceeding 100 tons in 2008),and the recommendedSIP submissiondate for areas withoutmonitoring
beingbeforethe SIP due date for violatingareas with monitoringdata. in response, EPAAssistant
AdministratorGina McCarthy sent letters to state Environmental Commissionerson April 12, 2012
índicating that EPAwantedto further consult with stakeholdersregarding how to best implementthis
standard and protect public health in an effectivemanner. The lettersalso stated that the Agency

would not expectair agenciesto submitattainmentdemonstrationsby June 2013 for areas not
designatedas "nonattainment"based on ambientmonitoring data. EPA developeda white paper on
possible implementationapproachesand proceeded to convene three stakeholdermeetings in May-
June 2012 with environmentalgroup representatives;state, local, and tribal air agency representatives;
and industryrepresentatives. On July 27, 2012, EPA also announcedthat it was extending the deadline

for SO2 NAAQS area designationsby an additionalyear, to June 3, 2013, based on the unavailabilityof
dataf

5
77 FR46295,August3, 2012.
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Inputfrom Stakeholders

A number of importantcommentswere provided to EPA in the stakeholder meetings and in

writing, and have informedthis updated SOrNAAQSimplementationstrategy,° Key themes included:

? Several air agencyand industryrepresentativessupportedbasing designationson monitoring data

only.
? Otherair agencies,however,cited concerns aboutthe cost of establishing new monitoringsites and

supported flexibility to use monitoringor modeling to characterizeair quality for the designations

process. However, if modeling is usedto characterize air qualityfor designations,then there was

strong sentiment that it should be based on modelingof actualemissions (not allowableemissions).
? Environmental groups strongly supported the use of modeling to characterizeair qualityfor future

designations.

? All stakeholder groups supported a "threshold"concept to focus implementationon the largest

emissionssources and/or sources located in areas with higher population.
? Air agencies askedfor sufficient time to conductthe necessary monitoringor modeling, citing the

large number of sources to be addressed (evenwith a threshold),limited resources, and the
stringencyof the 1-hourstandard.

? Manystakeholdersstated that any new modeling or monitoring requirements should be established
througha notice-and-commentrulemakingprocess.

See EPA's502 implementation websiteformore informationon EPA'sMay2012white paperon SO2

implementation,summaries of the threestakeholdermeetings, and the docket includingwrittencomments on the
white paperat: http://www.epa.gov/oagps001/sulfurdioxide/implement.html.
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