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Overview of this document

The federal Clean Air Act (CAA) provides a mechanism for states to make

recommendations to the United States Environmental Protection Agency (EPA) on the

designation of areas meeting and mzeting the National Ambient Air Quality

Standards (NAAQS)Section 107(d)(1) of thEAA establishesequirements and

procedures for designating areas as fAattainn
adequate data is not available) followlBBAG promulgation ofthe NAAQS. 42 U.S.C.

§ 7409(d)(1).

In June 201PEPA revised theNAA QS for sulfur dioxide (S€) (signed June 2, 2010,
published June 22, 2010 at ¥R 35,520. A new 1-hourprimarystandardf 75 parts

per billion (ppb)wasestablished, and the existing-Bdur and annual primary standards
were revoked. The-iour standard is based on thgekr average of the annual™9
percentile of dhour daily maximum concentrations.

Following the promulgation of a NAAQ®achstatesubmis NAAQS designation
recommendation® EPAfor all areas within its bordermne year after the promulgation

of the revised NAAQS; designation recommendations foS(BeNAAQS aredue to
EPAbyJune3, 2011 The CAA authorizes the EPA Administratormodify the
designation recommendations and to provide an opportunity for states to demonstrate
why the proposed modification is not appropriate

In this document, thBepartment of Environmental Protection (DEP or Departmsnt)

making recommendatiorite EPAon behalf of the Commonwealtti Pennsylvania

concerning the designation of attainment and nonattainment areas in Pennsylvania for the
2010 SO, NAAQS. The designation recommendations are basieaarily on air quality
monitoring data for 208-2010. EPA anticipates makinigitial final designationby

June 2012.The Department will continue to work with EPA during 8@, NAAQS
designatiorprocesswhich is described in more detail below.

What is SO, and why was a new standard necess&y

Sis one of a group of highly ©Yeactive gasse

Current scientific evidence links health effects with shemin exposure t80, ranging
from 5-minutes to 24hours. Adverse respiratory effects include narrowing of the
airways wiich can cause difficulty breathing and increased asthma symptoms. These
effects are particularly important for asthmatics during periods of faster or deeper
breathing (e.g., while exercising or playingjtudies also show an association between
shortterm SO, exposure and increased visits to emergency departments and hospital
admissions for respiratory illnessqmarticularlyin atrisk populations including children,
the elderly and asthmatics.



EPA sets the NAAQS based on its review of existing séiekhowledge about the

adverse health and welfare effects. The CAA requires EPA to review and update
periodically, 1 f necessary, the NAAQS to dpr
of safetyo bas-avdilablescienceEeP A Gasiuaten Df the cierdific

information and the risks posed by breath#(@ indicate that this new-thour standard

wi || protect public health byernr(®mnutesiiong peopl
24-hours) concentrations &0,. The revised prirary standard is consistent witine

advice and recommendations of EPAOGS principa
NAAQS: the Clean Air Scientific Advisory Committee.

EPA estimates that the revised standard will yield health benefits valued between $13
billion and $33 billion, including reduced hospital admissions, emergency room Visits,
work days lost due to iliness, and cases of aggravated asthma and chronic bronchitis,
among other benefits.

Emissions that lead to high concentrationS6f generally ale lead to the formation of
other oxides of sulfurReducingSO, emissions is expected to have the important co
benefit of reducing the formation of fine sulfate particles that pose significant public
health threats.

EPA also revised the monitoring netlkaequirements when it promulgated thadur
standard. All newly site80, monitors must be operational by January 1, 2013
Therefore, EPA will be basing its initial designations upon monitors in operation prior to
2012 and upon any refined air qualitypdeling completed by the states or EPA.

Nationally, the largest sources 0, emissions are fossil fuel combustionitsat power
plants and other industrial facilitie&maller sources of S@missions include industrial
processes such as extracting metal from ore, and the burning efutighfuels by home
heating equipment, locomotives, large ships, androad equipment.

According to information compiled for 2008 emissidasge statioary sources
contribute almost 90 percent of 186, emissions in the Commonwealth, with most of
those emissions coming from electric generation units. The latest year for which
emissions for all sectors is availalde€2008 Only large stationary soursare required
to provide emissions information anniyal

What is the process for designating areaand attaining the standard?

Section 107(d)(1)(B) of the CAA requires EPA to designate areas as nonattainment,

attainment or unclassifiable after promating a new NAAQS. 42 U.S.C.

8§ 7407(d)(1)(B). Following promulgation of new or revised air stand@uolrnors are

requiredto submit recommendations for attainmernattainmenand unclassifiable

areas.Gover nor s r ec o mme nnorattainmenasnd uhatassifiable t ai n ment
designationsire to besubmittedto EPAby June3, 2011,0ne year after the promulgation

of the revised NAAQS. EPA may make modifications and promulgate all or part of a
Governor6s recommendati ons. I f EPA deter min



recommendation is necessary, EPA will notify the state no laterlib@ days prior to
promulgating the designatiqt20-day letter) and must give the state an opportunity to
demonstrate why the potential modification is inappropriéte. CAA requires EPA to
make final designations within two years of promulgation NR#AQS unless there is
insufficient information, in which case EPA may extend the time period by one year

EPA stated in the preamble to 2@L0NAAQS that due to the generally localized
impacts of SQ EPA has not historically considered monitoringn@®o be an adequate
nor the most appropriate tool to identify all maximum concentrations gf $kerefore,
EPA expects it will integrate air quality dispersion modeling into all phases of the SO
NAAQS implementationDispersion modeling uses mathemaliormulations to
characterize the atmospheric processes that disperse a pollutant emitted by a source.
Based on emissions antketeorological inputsa dispersion model can be used to predict
concentrations at selected downwind receptor locations.

Because of the expected reliance upon dispersion modelidnrately determining the
boundaries of designated areas, EPA indicated it would provide additional guidlance
states for designations and plartéowever, EPA stated in igeamble to the 2@L

NAAQS that it will take time for EPA to issuedlguidanceandthat it may not be

available for states to use in their initial recommendati@&#A suggested that initial
statedesignation recommendations of unclagble would not be unexpected fareas
without violations at an air quality monitom its March 24, 2011 memoranduérea
Designations for the 2010 Revised Primary Sulfur Dioxide National AmbieQuuaiity
StandardsEPA also indicated that even the first round of designations ntagertify

all areas where NAAQS violations may be occurring, and that states would address any
such areas in the course of developing State Implementation Plan (SIP) revisions under
Section 110(a) of the Clean Air Act.

The CAA requires states to submécsion 110(aBIPrevisions describing how the state
will implement, maintain and enforce the n8@ NAAQS. This obligation appésto

all areaswhatevettheir designation. In the case®,, the preamble to the NAAQS
promulgation explains the analgail framework states are expected to use in submitting
these SIP revisionsTo qualify areas as attainment, states are expected to describe how
the standard will benaintainedFor designated nonattainment areas, states are required
to submit attainmenteinonstration SIP revisions, including implementation of all
reasonably available control measures, incremental reductions showing reasonable
further progressemission inventories and contingency measubdisSIP revisions are
subject to public review ahcomment, including a public hearing.

Designated nonattainment areas are required to attain the standard as expeditiously as
practicable, but no later than five years from the effective date of designation.



Anticipatedmilestones for the-hourSO, NAAQS are:

June3, 2011 State recommendations due to EPA

February3,2012 EPA notifies Pennsylvania if EPA intends to modify recommendations for
areas with existing monitoring networks and sufficient data

February 20, 2012 EPA anticipates opening a-8@ypublic comment period of intended
designations

April 3, 2012 State deadline for response to EPA notification

June 2012 EPA makesihal designations for aredgsed on existing monitoring
network

January 203 Additional monitoring to be operational

June2013 Section 110(apIPs dudor all areas

February2014 Attainment demonstration SHevisiors dueto EPAfor nonattainmenéreas
(18 months from the effective date of designation)

Mid-2015 Three years of data from new monitors become available to éxalog
additional monitored violations.

August2017 Latest date by which nonattainment areas designated in 2012 must attain the

NAAQS (5 years from the effective date of designations)

What would be the effects of designation as nonattainment?

The CAAcontains different requirements for newdmodified stationary sources in

areas designated as ngenadctoanifromam tt.y 0 Ipmr oavd dsii t
the CAA apply only in nonattainment and maintenance ateasequirements of ése

provisions requirefederally-funded actions and projects must conform to the SIP in order

not to interfere with NAAQS attainment and maintenaridae to the relatively small

amounts of sulfur in gasoline and-ooad diesel fueliransportation conformitgwhich

addresses only highway vehicle emissiai®)s not apply to th8O, NAAQS.

Designationmethodoloqgy

EPA guidance for designation boundaries

Section 107(d)(1) of the CAA defines an area as nonattainmiexipiés not medahe
NAAQS or if it is contributing taambient air qualityn a nearby aretihat does not meet
the NAAQS 42 U.S.C. § 7407(d)(1).

EPA statal in theJune 22, 2010 rulemakirigatthe expected presumptive boundary for
anyarea designated nonattainmemuld be the county boundary associated with a
violation. States may provide additional information for largesmaller nonattainment
areas; the additional informatievould most likely be refined dispersion modelirg.its
March 24, 2011 memorandustea Designations for the 2010 Revised Primary Sulfur
Dioxide National Ambient AiQuality StandardsEPA also recommended defining
nonattainment boundaries with the use of sdellined jurisdictional lines or immovable
landmarks or other readily identfile boundaries.



EPA did not identify other specific factors in theeamble to thdune 22, 2010
rulemakingthat states should consider in their designation recommenddiigrisdid so

in its March 24, 2011, memoranduBecause -hour SG; violationsare generally

associated with a large specific source (usually a stationary source), not all of the factors
associated with regional pollutants such as ozone or fine particatatappropriate
consideration$or this pollutant such as population growttEPA is recommending states
base boundary recommendations on five factors, and other available data:

air qualitydata

emissiongelated data
meteorology

geography and topography
jurisdictional and other boundaries

agrwnE

The Department has not yet conduatiespersion modeling for its S@Gources to be used
in informing designation recommendations, because EPA guidance wasuezin
sufficient time. The Department will conduct dispersion modelimgccordance with

EPA guidancdor many ofits SO, sources to be able to respond to EPA befd?é

makes itdinal designations in June 2012, including responding to the notice EPA must
provide 120 days before the final designatidi&PA intends to modify our

recommended designationModeling will endle the Department to better consider the
five factors recommended by EPA for boundary recommendaiitvesDepartment will
aimto fulfill its obligations to submit Section 110(a) SIP revisions by June 2013 and
submit attainment demonstrations in Februz0¢4.

DesignationRecommendations

The Departmentiasdeterminedhatthe EPApresumptivecounty boundarapproachs
reasonabléor Pennsylvania

EPA stated in the preamble to thdaour SQ NAAQS rulemakingthat, for these initial
designation recommendations, states should use monitoring data from the exigting SO
network for the years 206@010. The Department and the local air quality agencies in
Philadelphia and Allegheny counties operat8ardnitors in 20 conties during the

period 2008010. Two of the monitors are special purpose monitors which do not meet
the required network design criteria for the;SAAQS. The Department will provide
EPA with any updated information available (for example, monitatatg for 2011 and
adesignvaluefor200 01 1) i n r e sl0day keter ekpecteli PeArdasy
2012.

Attainment Areas

Of the26 networkmonitors, 2 monitorsin 16 countieslid not show violations of the-1

hour SQ standard (includin@ monitors where data is incompletd] PA stated in the
preamble to the NAAQ®ulemakingthat absent monitoring da#ad air quality modeling
resultsshowing no violations, it expects that the initial designations will be unclassifiable
as required by th€lean Air Act. Sincethe Departmenhhas not completed any dispersion




modelingfor designation purposgso areas are being recommended as attainment at this
time. If Departmentonductedr evaluatedlispersion modeling for sources in these
countiescandemonstrate attainment of théhaur standardhe Department willevise

its recommendtions from uclassifiable to attainment.

Nonattainment Areas

Monitors inAllegheny,Beaver, Indiana and Warreounties are violating theliourSG,
NAAQS using monitang data from 2002010. TheDepartments recommending that
these counties be designated as nonattainareas

In addition,Section107(d)(1)(C)(i)of CAA, regarding designations by operation of law,
provides that an area designated as nonattainment with respect to any air pollutant before
November 1990 is designated as a nonattainment area for that polReatdns of

Armstrong County (Madison, MahomjnBoggs, Washington and Pine townshig®
designated as nonattainment floe 3hour and annuéO, NAAQS. Therefore, the
Departmenexpects EPA tincludethesetownships in its designatio@s nonattainment

for the thour SQ standard.

Unclassifiade Areas
At this time, he Departments recommending that all other counties in Pennsylvania be
designated as unclassifiable.

The Departmenuill be conductingor evaluatingefined air quality tspersion nodeling

for sources. However, in Pennsylvarigre are more thatDOfacilities with SO,
emissionsmore tharl00 tons peyear (tpy)(determined by the maximum annual
emissionsn 2007, 2008 or 2009) and as many &0Q facilities with any reporte§0,
emissions. Modeling for these soureal be an enormouand resource intensive
undertakingEPA guidancevas not provided in sufficient time to ensure modeling for a
June 2011, submission of recommendations confgto the guidance.

The Departmenmmayrevise its recommendationsgardingunclass#iable areaso
recommend thalesignabnsbe revised t@ither nonattainment or attainment based upon
that modeling.There is little doubt that there are modeled violations in the
Commonwealth associated with large sources ofédissionsutside thos counties

with violating monitors For example, bthe five facilities with 200722000 maximum
annual emissions of 100,000 tpy or greater, only one is in a county that is monitoring
nonattainment.

Di spersion model i ng t-boursSqQgepignation t he Depart men
recommendations will follow the United States Environmental Protection Agency

(USEPA)March 24, 2011 memorandutea Designations for the 2010 Revised

Primary Sulfur Dioxide National Ambient AQuality StandardsThe Department

intends to make available to the public the resulengimodeling that has been

completed byrebruary 2012 EPAhas indicated it would algarovide an opportunity for

public commenat that time bits intended designations and resporisegate

recommendations
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Table 1.

summari zes

t rheadatiores myncountyv d-iguretl is @ s
map showing the recommended nonattainment areas.

Recommended SO, Designations in Pennsylvania

recom

PA Counties

Recommendation

PA Counties

Recommendation

Adams County

Unclassifiable

Lackawanna County

Unclassifiable

Allegheny County

Nonattainment

Lancaster County

Unclassifiable

Armstrong County

Unclassifiable

Lawrence County

Unclassifiable

Beaver County

Nonattainment

Lebanon County

Unclassifiable

Bedford County

Unclassifiable

Lehigh County

Unclassifiable

Berks County

Unclassifiable

Luzerne County

Unclassifiable

Blair County

Unclassifiable

Lycoming County

Unclassifiable

Bradford County

Unclassifiable

McKean County

Unclassifiable

Bucks County

Unclassifiable

Mercer County

Unclassifiable

Butler County

Unclassifiable

Mifflin County

Unclassifiable

Cambria County

Unclassifiable

Monroe County

Unclassifiable

Cameron County

Unclassifiable

Montgomery County

Unclassifiable

Carbon County

Unclassifiable

Montour County

Unclassifiable

Centre County

Unclassifiable

Northampton County

Unclassifiable

Chester County

Unclassifiable

Northumberland County

Unclassifiable

Clarion County Unclassifiable Perry County Unclassifiable
Clearfield County Unclassifiable Philadelphia County Unclassifiable
Clinton County Unclassifiable Pike County Unclassifiable

Columbia County

Unclassifiable

Potter County

Unclassifiable

Crawford County

Unclassifiable

Schuylkill County

Unclassifiable

Cumberland County

Unclassifiable

Snyder County

Unclassifiable

Dauphin County

Unclassifiable

Somerset County

Unclassifiable

Delaware County

Unclassifiable

Sullivan County

Unclassifiable

Elk County

Unclassifiable

Susquehanna County

Unclassifiable

Erie County

Unclassifiable

Tioga County

Unclassifiable

Fayette County

Unclassifiable

Union County

Unclassifiable

Forest County

Unclassifiable

Venango County

Unclassifiable

Franklin County

Unclassifiable

Warren County

Nonattainment

Fulton County

Unclassifiable

Washington County

Unclassifiable

Greene County

Unclassifiable

Wayne County

Unclassifiable

Huntingdon County

Unclassifiable

Westmoreland County

Unclassifiable

Indiana County

Nonattainment

Wyoming County

Unclassifiable

Jefferson County

Unclassifiable

York County

Unclassifiable

Juniata County

Unclassifiable




Figure 1. Recommended Nonattainment Areas.
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Discussion ofrelated factors

A general discussion of each factord sources of informatiaelevant to S@
designations is provided this section of the documenThe Department is using this
information in prioritizing and conducting its modeling for purposes of working with
EPA on designations during the desigo@fprocess.

1. Air quality
TheDepartmenid designatiorrecommendationfor the shodterm SQ NAAQS are

based on the 40 SO, design value's(calculatedusing the 208, 20(®, and 2A0
monitored data).

! The design value fahe thour SQstandards based on the-@ear average of the annual™Sercentile
of 1-hour daily maximum concentrations.



Table 2. Design Values by Monitor (2008-2010)

1-hour Design

County Site Value (ppb)
Allegheny Co. Avalon 63
Allegheny Co. Liberty 128
Allegheny Co. Pittsburgh (BAPC) 29*
Allegheny Co. Pittsburgh (Carnegie-DEP) | special purpose
Allegheny Co. South Fayette 48
Allegheny Co. Stowe 66

Beaver Co. Brighton Twp 167
Beaver Co. Hookstown 101
Berks Co. Reading Airport 43
Blair Co. Altoona 47
Bucks Co. Bristol 27
Cambria Co. Johnstown 66
Centre Co. State College 29
Delaware Co. Chester 38
Erie Co. Erie 34
Greene Co. Holbrook special purpose
Indiana Co. Strongstown 90
Lawrence Co. New Castle 65
Luzerne Wilkes-Barre 26
Montgomery Co. Norristown 23
Northampton Co. Easton 50
Perry Co. Perry County 30
Philadelphia Co. AMS 29*
Philadelphia Co. Ritner 29*
Warren Co. Warren Overlook 123
Washington Co. Charleroi 67
Washington Co. Florence 60
York Co. York 71

(* does not meet data completeness requirement)




Figure 2. Design Values by Monitor (2008-2010)
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Appearing in Red - 2010 1-hour SO, Design Values Above the Standard of 75 ppb

Appearing in Blue - 2010 1-hour SO, Design Values Below the Standard of 75 ppb

T h e DAmMBiéns AirMonitoring Network Plari 2011 (June 25, 2010}he

Phil adel phia Air MamrRalgaihaimvionit@iegrNetwoackePard ( AMS)
(July1,2a0)andt he Al |l egheny County HieMolntiht olreipnagr t me
Net wor k (Rl 208)wodescri be t he Coaddiomad®&al t hdés p
monitoring. These documents are availabl e o
as listed in the referee section.However, since these monitors will not have three years

of data by the time EPA makes its initial designationsStiedesignation

recommendations are based only upon the existing network

2. Emissions

The counties that the Department is recommend#®0, nonattainmenareascontain
the following numbenof large sources (over 100 tpy SO, in 2007, 2008 or 2009) of

SO

AlleghenyCounty 7 facilities
BeaverCounty 3 facilities
IndianaCounty. 3 facilities
WarrenCounty 1 facility

1C


http://www.phila.gov/health/units/ams/pdf/2009-10_AMNP_-_7-1-09_-_Final.pdf

A list of sourceemittingover 100 tpyof SO, (maximum 20072009 reported emissions
data)sorted by countys providedin AppendixA.

EPA expectsctive $ationary sources to be the primary contribsitorviolations of the
1-hourSO, NAAQS. Note thatthese sources are not the only sources@femissions.
For example,ite combustion of coal and oil for heating and industti@nmercig or
institutional purposes and the combustion of diesel fospramation purposes also
contribute taSO, emissions.

The Department prepares an emission inverftargll criteria pollutant§rom all sectors

every three yearsOnly stationary source data is available every yéarntost recent
full inventory was for the year 2008.

Table 3. Pennsylvania SO2 Emissions i 2008

SECTOR Emissions Emissions
Tons per Year Percent
Stationary 864,732 87.0%
(% of stationary)
Electric Generating Unit (EGU] 819,015 94.7%
NonEGU 45,717 5.3%
Area stationary (includes small 125855 12.7%
sources and home heating)
Highway 1,661 0.2%
Nonroad 2,183 0.2%
TOTAL 994,430

11



Figure 3. Pennsylvania SO, Emissions By County (2008)
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3. Current level of emission controls

As indicated above, EGUs contribute ab82percent of th&sO, emissions in
PennsylvaniaThe EPA has included0 EGUs operating in the Commonweaithits

National Electric Energy Data System (NEEDS). NEEDS 4.10 is the database of existing
and plannegcommitted units which are in the EPA Bases€#or the Integrated Planning

Model (IPM) runs for the proposed Transport Rule (August 2, 20BL is a multt

regional, dynamic, deterministic linear programming model of the U.S. electric power

sector.

The Clean Air Interstate Rule and acid rain pangs have caused significant reductions

to be made in Pennsylvania in S€nissiongrom sources affected by those programs
recent years.
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Table 4. SO, Emissions from EGUs

(Source: EPA Acid Rain Program)

YEAR SO2 (Tons)

2007 951,186.1
2008 831,914.9
2009 573,618.7
2010 393,196.4

Table5 identifies EGUs in Pennsylvania and existing.8@ntrols.

Table 5. Controls on Electric Generating Units over 100 tons per year of SO,
Emissions (Max 2007-2009)

(Source: EPA National Electric Energy Data System v 410)

FACILITY FIRING COUNTY CONTROL
Cheswick Coal Steam Allegheny Wet Scrubber
Keystone Coal Steam Armstrong Wet Scrubber
Armstrong Power Station Coal Steam Armstrong
Bruce Mansfield Coal Steam Beaver Wet Scrubber
AES Beaver Valley Partners
Beaver Valley Coal Steam Beaver Wet Scrubber
Titus Coal Steam Berks

Munic solid
Wheelabrator Falls waste Bucks Dry Scrubber
Colver Power Project Coal Steam Cambria Reagent Injection
Ebensburg Power Coal Steam Cambria Reagent Injection
Cambria Cogen Coal Steam Cambria Reagent Injection
Panther Creek Energy
Facility Coal Steam Carbon Reagent Injection
Cromby Generating Station Coal Steam Chester Wet Scrubber
Cromby Generating Station O/G Steam Chester
Piney Creek Project Coal Steam Clarion Reagent Injection
Shawville Coal Steam Clearfield
Eddystone Generating
Station Coal Steam Delaware Wet Scrubber
Eddystone Generating
Station O/G Steam Delaware
Eddystone Generating
Station O/G Steam Delaware
Hatfields Ferry Power Station | Coal Steam Greene Wet Scrubber
Conemaugh Coal Steam Indiana Wet Scrubber

Wet Scrubber on 1 of 3 coal

Homer City Station Coal Steam Indiana sources
Seward Coal Steam Indiana Dry Scrubber
New Castle Coal Steam Lawrence
PPL Montour Coal Steam Montour Wet Scrubber




Table 5. Controls on EGUs continued

FACILITY FIRING COUNTY CONTROL

Portland Coal Steam Northampton

Northampton Generating

Company Coal Steam Northampton Reagent Injection

PPL Martins Creek O/G Steam Northampton Shutdown*

Foster Wheeler Mt Carmel

Cogen Coal Steam Northumberland | Dry Scrubber

John B Rich Memorial Power

Station Coal Steam SchuylKill Reagent Injection

WPS Westwood Generation

LLC Coal Steam Schuylkill Reagent Injection

Wheelabrator Frackville

Energy Coal Steam Schuylkill Reagent Injection

St Nicholas Cogen Project Coal Steam Schuylkill Reagent Injection

Sunbury Generation LP Coal Steam Snyder Wet Scrubber on 4 coal sources
Reagent Injection on 2 coal

Sunbury Generation LP Coal Steam Snyder sources

Scrubgrass Generating Coal Steam Venango Reagent Injection

Elrama Coal Steam Washington Wet Scrubber

Mitchell Power Station Coal Steam Washington Wet Scrubber

Mitchell Power Station O/G Steam Washington

PPL Brunner Island Coal Steam York Wet Scrubber
Reagent Injection on 1 of 4

P H Glatfelter Coal Steam York sources

*Included in EPA's database for analysis purposes

SO, controls can include wet or dry scrubhetso known as flue gas desulfurization
(FGD) systems SQ scrubbers use chemical and physical absorption to reBOyve
from the flue gasWet scrubbers use a liquid sorbent to rem®@ and the flue gas
leaving the absorber is moisture saturatédth dry scrubbers the flue gas leaving the
absorber is not satated. For circulating fluidized bed units (as shown in the "Firing"
field), this field indicates whether reagent injection is use&@rcontrol. Reagent
injection involves adding finely crushed limestone tofthielized bed. During
combustion, thémestone is reduced to lime, the sulfur in the fuel is oxidized to form
SO, and, in the presence of excess oxygenSthereacts with the lime particles to form
calcium sulfate, which can be removed witie bottom ash or collected with the fly ash
by a downstream particulate matter control device.

Existence of S@controls does not necessarily equate to modeled attainment of the 1
hourSO, standard. EPA guidance recommetithtdispersion modeling for designation
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The Commonwealth has also proposed lower sulfur limits for commercial fuel oil, both
for heating and indusal/commercial purposed=inally, EPA has issued rules to reduce
sulfur in fuel used in large commercial marine vessels (directly affecting the ports of
Erie, Pittsburgh and Philadelphia, but with significant ambient air effects much farther

ma X i



inland). Beginning in 2015, fuel used by all vessels operating in these areas cannot
exceed 0.1 percent fuel sulfur (1,000 pphis requirement is expected to red &,
emissions by more than 85 percent.

4. Geography/topography and meteorology

Localterrainand meteorologyffect the direction of transport and the dispersion of
pollutants. The recommended model 80, modeling, AERMOD, contains modules
that account for terrain and meteorolodyeteorological data must be spatially and
climatologically (tempaally) representative of the area of interest. The
representativeness of the data is dependent orthgroximity of the meteorological
monitoring site to the area under consideration; (2) the complexity of the terrain; (3) the
exposure of the metedagical monitoring site; and (4) the period of time during which
data are collectedBecause most of the largedD, sources have been through relatively
recent plan approval processes that required air quality modeling, the Department
believes that it herepresentative meteorological datdnouse for its modeling efforts
related to designations.

Air quality impact analysis must also consider how terrain features influence the behavior
of air pollution plumes. AERMOD usede&rainpreprocessor to generate elevation data

for each model receptoit also provides information that allows the dispersion model to
simulate the effects of air flowing over hills or splitting to flow around hills.

The Demrtment has conducted initial meteorological and topographic asdtysthe
monitors in thdour recommended nonattainment areas. The analysis confirms that the
county nonattainment area is the most reasonable boundary for Warren, Beaver and
Alleghenycounties, because the sowgoéthe violations are most likely within the

county. For Indiana County, the analysis indicated that, while a county boundary is
reasonable, further analysis through modeling may be necessary to assesstiether
nonattainmat boundaries should be refine@verall, the prominenwesterly winds and
stronger wind speeds are indicating that the driving source of the hgfer
concentrationsnay becoming from thdarger SQ sources to the west of Strongstown.
These types ofaurces generally have taller stacks and higher emission rates which helps
in the downwind transport of pollution. Until this analysis is completed, the Department
is recommending a countpnattainmenboundary for Indiana County.

WarrenCounty

WarrenCounty is situated within the western flank of the Appalachian Mountain chain.
Figure4 below displays a topographical overview of all of Warren County. There is one
major river that runs through the county. The Allegheny River flows from the Allegheny
Reservior (in the far northeastern portion of the county, south and eastward toward Forest
County on its way into Pittsburgh. Otherwise, the county is marked by its higher terrain.
When combined with the Allegheny River, this higher terrain is what loeips the
meteorological pattern within the county.
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Figure 4. Warren County Topographical Map

S02 Sources Current Monitoring Sites

4 Emissions Greater than 100 Tons Per Year | S02 Monitors (2010 1-Hour SO2 Design Value Above 75 ppb)
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WarrenOverlookSQ, Monitoring Location

WarrenOverlook is situated on a portion of the higher terrain in the eastern side of
Warren County. Figurg displays the location of the Warr€@wverlook monitor with
respect to the major S@ources.In addition, Figure 2 highlights the terrain above the
anemometer of heighf the WarrenOverlookmeteorological tower (anemometer is at
10 meters plus base edion of tower ab80meters). Therefore, the measurements
being taken by thevarrenOverlookmeteorological tower aréely to beinfluenced by
thehigherterrainto its east

Figure 5. Warren-Overlook Topographical Map

S0O2 Sources Topographical Contours

Emissions Greater than 100 Tons Per Year

Below Anemometer Height
Current Monitoring Sites ——— At Anemometer Height (470 m)

S02 Monitors (2010 1-Hour SO2 Design Value Above 75 ppb)

— Above Anemometer Height (at 10 m Intevals)
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Figure6 (courtesy of Gogle Earth) displays a zoomed in look at the actual Warren
Overlook monitoring location with respect to the other regional<8Qrces.

Figure 6. Warren Overlook Monitoring Location
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The impact of the topography near War@werlook can also be seen by looking at the

wind measurements that were collected at the Wabnaarlook air monitoring station

(meteorological data, including wind direction and speed, are continuously measured).

Figure7 (courtesy of Google Earth) displays the wind data measured at Warren

Overl ookdés meteorological tower from January
dataset).

Figure 7. Wind Rose for the Warren-Overlook Monitor
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The wind is primarilyout of the west angdouttwest. There is also a secondary maximum
out of the north and easthis wind profilefollows the synoptic wind flow over northern
Pennsylvania. Stronger winds exist out of the southwest than out of the northeast
because the wis out of the southwest are undergoing less friction (the main river that
runs through Warren County runs off to the south of the monitoring stafitwe) wind
undergoes more friction from the northeast due to the higher terrain in that direction.
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Taking a cross section look (in three dimensions within GoogléhEatthe local area in
Figure8 below, one can see the relationship of the local terrain with respect to the major
SO, sources in the region and tiarrerOverlookair monitor station.

Figure 8. Local Terrain
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From FigureB (which looks south to north), one can see thaiMaerenOverlookair
monitoring station sits othe sideof a hill. The main SO2 source in the region sits down
within the river valley.

Also from Figure8 above one can see that tNéarrerOverlookmonitor lies to the west

of the majorSQ; source. Th&VarrenOverlookmonitor acquire$§0, samples from the

air continuously every hour, which results in approximately 8760 hours of samples every
year. The latest dgyn value year, 2010 (which is based on data from 2008 to 2010),
showed th&VarrenOverlookmonitor exceeding the ne8O, standard with a

concentration o123 ppb. The Department analyzed the data to focus in ohdles in

which theSO, concentrations exceeded the nkdwour SO, standard. 12 hours were

found to exceed this threshold. Out of tho%2 Hours,88 hours had complete
corresponding meteorological data. Then, the Department analyzed the wind data and
created a wind rose twincide with the meteorological data collected on tf@83gours

that were found to exceed the nesadur SO, standard threshold.
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Figure9 shows the results.

Figure 9. Wind Rose Data for Exceedance Hours
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When conparing this figure with Figur@ above, one will notice that the primary wind
direction has changed. During the periods when there ar&Skigtoncentrations, the

wind is primarily out of thaworth and eastIn addition, wind speeds are generally

stronger, out of the easindicatingthatthe winds are unimpeded (from the impact of

higher terrain) from that direction. Rotating courntkrckwise, the winds become

generally lighter as the winds undergo more friction (from the higher terrain to the north).
The combination of the seveterrain within the Warrei®verlook area combined with
northeasterly component of the wind would indicate that a local source within the valley
is creating the high SZoncentrations
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The time of the day when the $Ebncentrations are occurring is@of importance.
FigurelOillustrates when the Warre@verlook monitor is experiencing the highhaur
SO, concentrations.

Figure 10. Time of Day for SO, Exceedamces

Warren-Owverlook Air Monitoring Station
Number of Observations of High SO2 Concentrations vs. Time
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All of the high S@concentrations are occurring in the late evening to eartpinmp

hours (from 7 PM to 9 AM). The timing of these exceedances coupled with the fact that
the WarrerOverlook monitoring site is situated within a valley increases the likelihood
that meteorological inversions are assisting in driving 8@centrationfigher. Once

an inversion forms and the wind near the surface decrdasatized air pollution

becomes trapped near the surface. Therefore, there is even more likelihood that the high
SO, concentrations are driven by an s0urce in close proximitytmonitor.

Due to the nature of the hi@0, concentrations around thgarrenOverlookmonitor,
the Departmetnis recommending that Warr€ounty be designaienonattainment for
the new S@standard

BeaverCounty

Beaver Countys situated to the west of the Appalachian Mountaairch Figurell

below displays a topographical overview of all of Beaver County. There are two major
rivers that run through the relatively high terrain of Beaver Coufike Ohio River,

which flowsinto the county from Pittsburgh, runs from east to west across the county.
The Beaver Riverflows from south to north from Lawrence County into the Ohio River
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near the city of Monacawhen combined with the higher topography, these rivers help
drive the meteorological pattern witnessed within the county.

Figure 11. Beaver County Topographical Map

S02 Sources Current Monitoring Sites
O Emissions Greater than 100 Tons Per Year O S02 Monitors (2010 1-Hour SO2 Design Value Above 75 ppb)
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Brighton TownshigsG Monitoring Location

Brighton Township is situated on higher terrain while being within a mile of the Ohio
River (which lies to the south of the monitor). Figd2displays the location of the
Brighton Township monitor with respect to the major,S@urces.In addition, Figure 2
highlights the terrain above the anemometer of heifgtiteoBrighton Township
meteoological tower (anemometer is at 10 meters plus base elevation of tower at 366
meters). Therefore, the measurements being taken by the Brighton Township
meteorological tower are not very influenced by any of the terrain in its immediate
vicinity.

Figure 12. Brighton Township (Beaver County) Topographical Map

S02 Sources Topographical Contours
O Emissions Greater than 100 Tons Per Year Below Anemometer Height
Current Monitoring Sites ——— At Anemometer Height (376 m)
ud 502 Monitors (2010 1-Hour SO2 Design Value Above 75 ppb) —— Above Anemometer Height (at 10 m Intervals)
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Figure13 (courtesy of Google Earth) displays a zoomed in look at the actual Brighton
Township monitoring location with respect to the other regionalse0rces.

Figure 13. Brighton Township Monitoring Location
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The impact of the topography near Brighton Township can also be seen by looking at the

wind measurements that were collected at the Brighton Township air monitoring station
(meteorological data, including wind direction and speed, are continuously mégasured

Figurel4 (courtesy of Google Earth) displays the wind data measured at Brighton

Townshi pds meteorological tower from January

dataset).
Figure 14. Wind Rose Data for the Brighton Monitor
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The wind is prinarily out of the west and northwest. This wind profile follows the
synoptic wind flow over the region and is not surprisingdfgrencing-igure12 above,
which shows that there is not any significant terrain that is influencing the wind

measurements.
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