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1 Executive Summary 
 

According to the United States Environmental Protection Agency (EPA), current scientific 

evidence ñlinks short-term exposures to SO2, ranging from 5 minutes to 24 hours, with an array 

of adverse respiratory effects including bronchoconstriction and increased asthma symptoms.  

These effects are particularly important for asthmatics at elevated ventilation rates (e.g., while 

exercising or playing).  Studies also show a connection between short-term exposure and 

increased visits to emergency departments and hospital admissions for respiratory illnesses, 

particularly in at-risk populations including children, the elderly, and asthmatics.ò
1
 

 

On June 2, 2010, the EPA promulgated a SO2 national ambient air quality standard (NAAQS) of 

75 ppb (196 µg/m³) on a 1-hour average basis.  The new standard was published in the Federal 

Register on June 22, 2010 (75 FR 35520) and became effective August 23, 2010.  The new SO2 

NAAQS is based on the 3-year average of the annual 99
th
 percentile of 1-hour daily maximum 

concentrations.
2
  (EPA also revoked the previous two existing primary standards ñbecause they 

would not provide additional public health protection given a 1-hour standard at 75 ppb.ò) 

 

Initial SO2 nonattainment area (NAA) designations for the 1-hour standard were set by EPA on 

August 5, 2013 (75 FR 47191), effective October 4, 2013.  These designations were based on 

areas with certified ambient air monitoring data collected from consecutive calendar years 2009-

2011 during which the design value exceeded the 75 ppb NAAQS.  The extent of these select 

NAAs was based on several factors, including monitored air quality, emissions and emissions-

related data, meteorology, geography/topography, and jurisdictional boundaries.  After 

considering these factors, EPAôs technical support document (TSD) for area designations goes 

on to explain: 

 

ñé EPA finds that the portions of Allegheny County that are nonattainment for the 2010 

SO2 NAAQS include the following: City of Clairton, City of Duquesne, City of 

McKeesport, Borough of Braddock, Borough of Dravosburg, Borough of East 

McKeesport, Borough of East Pittsburgh, Borough of Elizabeth, Borough of Glassport, 

Borough of Jefferson Hills, Borough of Liberty, Borough of Lincoln, Borough of North 

Braddock, Borough of Pleasant Hills, Borough of Port Vue, Borough of Versailles, 

Borough of Wall, Borough of West Elizabeth, Borough of West Mifflin, Elizabeth 

Township, Forward Township, and North Versailles Township. éò 

 

ñ é Available emissions, meteorological data, and geographical data suggest that the 

sources in the cities, boroughs and townships as identified é contribute to SO2 NAAQS 

violations in Allegheny County.ò (U.S. EPA, 2013) 

 

The jurisdictions named by EPA and the area comprised by these jurisdictions are shown in 

Figure 2-1 of the next section.  This area, identified as the Allegheny, PA NAA, is characterized 

by complex terrain as can be seen by the cutout in Figure 2-1. 

                                                 
1
 See http://www3.epa.gov/airquality/sulfurdioxide/health.html 

2
  NAAQS are given in CFR Title 40 Part 50: http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&tpl=/index.tpl  

 

http://www3.epa.gov/airquality/sulfurdioxide/health.html
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&tpl=/index.tpl
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Areas deemed in nonattainment of the new NAAQS are required to meet established deadlines 

for planning and demonstrating compliance with the standard.  Therefore, by April 6, 2015, 18 

months after the effective date of nonattainment designations, State Implementation Plans (SIPs) 

for NAAs were due to the EPA.  Because of technical complications regarding completion of a 

comprehensive attainment demonstration, the Allegheny County Health Department (ACHD) 

was unable to submit a SIP to EPA by the original due date.  A subsequent notice published by 

EPA on March 18, 2016 (81 FR 14736) requires that a complete SIP be submitted by October 

18, 2017.  The SIP must demonstrate that, by October 4, 2018, NAAs under the state/local 

agencyôs jurisdiction will be in attainment of the new standard. 

 

This SIP provides a control strategy and attainment demonstration of the 2010 SO2 standard for 

the Allegheny, PA NAA.  Based on 2014-2016 monitored data, SO2 design values for the 

Allegheny, PA NAA were 94 ppb on an hourly basis.  Modeling for this SIP shows attainment of 

the 75 ppb standard for future case year 2018. 

 

The primary control measures that enable the Allegheny, PA NAA to demonstrate attainment of 

the SO2 NAAQS are described in Section 3 of this SIP.  These measures include cleaner coke 

oven gas (COG) and the installation of new equipment at the U. S. Steel Mon Valley Works. 

 

Section 4 provides the emissions inventory used for the SIP, and Section 5 describes the 

modeling used for the attainment demonstration.  Reasonably Available Control Measures and 

Technology (RACM/RACT) analyses for the NAA are given in Section 6.  Section 7 discusses 

Contingency Measures, Reasonable Further Progress (RFP), and nonattainment New Source 

Review (NSR), and Section 8 addresses Transportation Conformity for the area.  Additional 

controls and conditions affecting the area that have not been used as part of the modeled 

demonstration have been included as ñweight of evidenceò in Section 9, supporting the case that 

the area will achieve emission reductions. 

 

The modeling demonstration was performed using AERMOD.  For meteorology, MMIF was 

used as developed from WRF meteorological modeling, with grid sizes ranging from 36 km for 

the continental U.S. to 0.444 km for the Allegheny, PA NAA.  Years included in the inventory 

were 2011 for base case and 2018 for future projected case, with modeled simulations performed 

using 2012-2014 meteorological data. 

 

Procedures for modeling and determination of attainment were followed in accordance with 

EPAôs SO2 SIP Guidance and Modeling Guideline and the ACHD Allegheny, PA SO2 modeling 

protocol (see Appendix A). 

 

The modeling demonstration showed that all locations within the NAA will achieve attainment 

of the NAAQS at maximum possible operating conditions for all sources in the NAA. 

 

Maximum Modeled 1-Hour Design Value (Standard = 75 ppb) 

Allegheny, PA NAA = 74.9 ppb 
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2 Problem Statement 
 

2.1 Introduction 
 

The Clean Air Act requires a State Implementation Plan (SIP) to be written for any area 

designated nonattainment for the 1-hour SO2 standard of 75 ppb.  In 2013, the United States 

Environmental Protection Agency (EPA) designated a portion of southern Allegheny County, PA 

as a SO2 nonattainment area (NAA) for the 2010 standard (identified by EPA as the Allegheny, 

PA nonattainment area). 

 

2.2 Location and Topography 
 

The Allegheny, PA NAA, consists of numerous communities in the Monongahela Valley, 

namely, City of Clairton, City of Duquesne, City of McKeesport, Borough of Braddock, 

Borough of Dravosburg, Borough of East McKeesport, Borough of East Pittsburgh, Borough of 

Elizabeth, Borough of Glassport, Borough of Jefferson Hills, Borough of Liberty, Borough of 

Lincoln, Borough of North Braddock, Borough of Pleasant Hills, Borough of Port Vue, Borough 

of Versailles, Borough of Wall, Borough of West Elizabeth, Borough of West Mifflin, Elizabeth 

Township, Forward Township, and North Versailles Township. 

 

The NAA is located roughly 10 miles southeast of the City of Pittsburgh and is made up of 

complex river valley terrain, approximately 10 miles wide (west to east) by 15 miles long (north 

to south).  The area includes rural land, densely populated neighborhoods, and industrial 

facilities.  The 2010 population of the Allegheny, PA NAA is 126,934, about 10.38% of the 

population of the Allegheny County.
3
 

 

The river valleys lie at 718 feet in elevation above mean sea level (MSL), while adjacent hilltops 

can be greater than 1250 feet MSL.  Large temperature differences can be observed between the 

hilltop and valley floor (e.g., 2° to 7° F) during clear, light-wind, nighttime conditions.  Strong 

nighttime drainage flows can cause differences of up to 180° in wind direction with 3-4 mph 

downward flows.  Spikes in localized SO2 concentrations have coincided with temperature 

inversions. 

 

The Allegheny, PA NAA is home to several industrial sources of SO2 pollution.  Among these 

sources are the U. S. Steel (USS) Mon Valley Works (Clairton, Edgar Thomson, and Irvin 

Plants).  The Clairton Plant is the largest coke plant in the country, producing roughly 4.7 million 

net tons of coke annually.  Several additional permitted major and minor sources and numerous 

small sources (not requiring operating permits) are also located in the NAA or just outside the 

NAA. 

 

The Allegheny, PA SO2 NAA is shown in Figure 2-1. 

 

 

                                                 
3
 U.S. Census Bureau data: http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml 

http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
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Figure 2-1.  Allegheny, PA SO2 NAA within Allegheny County, with Terrain Features 

 

2.3 Meteorology 
 

Temperature inversions contribute to elevated levels of SO2.  (Note that, for the local region, 

temperature inversions are measured at least twice daily by balloon-borne radiosondes sent into 

the atmosphere by the National Weather Service (NWS) forecasting office near the Pittsburgh 

(PIT) International Airport and are assumed to represent the stability condition all across the 

county.)  A temperature inversion occurs when the air at the surface becomes cooler than the air 

above it, i.e., the rate of cooling of the air is greatest at ground level and less at elevated levels.  

The cooler, heavier air then settles at the lower elevation.  As the major and minor sources in the 

area continue to emit SO2 pollution and the lower, cooler air becomes buoyantly stable, the SO2 

is limited in its upward movement to disperse into the regional airflow.  Typically, upon the 

inversionôs break, local SO2 is free to be spread by the upper atmospheric winds. 

 

Figure 2-2 displays a wind, pollution, and temperature rose derived from ACHD Liberty 

Borough continuous monitoring data from 2012 through 2014.  (The Liberty monitor is located 

near the center of the NAA.)  As indicated on the graph, the most frequent and fastest winds 

were generally from the SW through W directions.  Concentrations of SO2 were largest from the 

S through SW directions.  These are directions from which local and long-range transport carries 

substantial amounts of SO2 to the Liberty monitoring site from large, stationary sources. 

 

The first full , recent year of wind and SO2 data from the ACHD North Braddock station (located 

near the top of the NAA) is 2015.  The wind, SO2, and temperature roses from this site are shown 

in Figure 2-3.  Note that wind directions show a distinct valley flow characteristic, as this station 

is within the Monongahela River valley.  Also, concentrations of SO2 are largest from the SE 

through S directions. 
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Figure 2-2.  Wind Frequency and Speed, SO2 Concentration, and Temperature Roses for the 

Liberty Monitoring Site, 2012 through 2014 

 

 

 
 

Figure 2-3.  Wind Frequency and Speed, SO2 Concentration, and Temperature Roses for the 

North Braddock Monitoring Site, January 8 through December 31, 2015  
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(Note: Values for wind frequency, wind speed, and temperature in Figure 2-3 have been scaled 

for better visual representation.) 

 

More details of the distinctive meteorological and pollution characteristics in and around the 

Allegheny, PA NAA, especially from a historical perspective, can be found in the conceptual 

model section of Appendix A (Modeling Protocol).  In addition, Appendix C (Meteorological 

Analysis) contains documentation of meteorological conditions affecting Allegheny County in 

general and the Allegheny, PA NAA in particular.  Appendix C provides an analysis of 

meteorology when hourly SO2 concentrations exceeded 75 ppb in 2011-15.  This appendix also 

gives an evaluation of surface inversion conditions that influence dispersion potential within the 

NAA. 

 

2.4 Monitored Data 
 

SO2 monitors are currently sited at five different locations throughout Allegheny County: 

Avalon, Liberty Borough, North Braddock, Lawrenceville, and South Fayette.  The Avalon 

monitor, located roughly 6 miles northwest of downtown Pittsburgh, was originally established 

to measure impacts from the Shenango coke plant that ceased operation in early 2016.  The 

Liberty and North Braddock sites, as indicated previously, are located within the Allegheny, PA 

NAA. 

 

The monitor at Liberty is located on the roof of a school at a high elevation near the center of the 

Allegheny, PA NAA.  The monitor at North Braddock is located atop a municipal building in the 

northern portion of the area.  The South Fayette monitor near the southwestern edge of 

Allegheny County provides an indication of SO2 entering the county from generally the S 

through W, and entering the NAA from generally the SW through W.  Appendix B contains 

detailed monitored data and EPA Air Quality System (AQS) reports for these sites. 

 

Allegheny County SO2 one-hour design values (3-year average of the annual 99
th
 percentile of 1-

hour daily maximum concentrations) for the 10-year timeframe 2007-2016 are shown in Figure 

2-4. 

 



DRAFT 

Allegheny, PA SO2 SIP Revision, 2010 NAAQS June 2017 Page 7 

 
 

Figure 2-4.  SO2 1-Hour Design Values, Allegheny County, 2007-2016 

 

The monitored network shows decreasing concentrations over the 10-year period, with the 

Liberty monitor showing concentrations that are higher than the other sites. 

 

Note: Monitoring began at Lawrenceville in 2010 and at North Braddock in 2014; initial values 

for these sites in Figure 2-4 are two-year averages. 
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3 Control Strategy 
 

3.1 Introduction 
 

This section describes the control strategy needed to reduce levels of SO2 in the Allegheny, PA 

NAA.  These controls have been incorporated in the future case modeling for this SIP.  The 

selection of these controls and, in some cases, their associated timetables for installation is 

designed to ensure that affected sources implement appropriate control measures as expeditiously 

as practicable in order to ensure attainment of the SO2 NAAQS by the attainment date. 

 

Federal enforceability for the limits given in this section will be achieved through permits or 

consent orders effective on or before October 6, 2017.  [These permits or consent orders will be 

included in Appendix K.]  Note that while the permits or consent orders will be enforceable upon 

issuance on or before October 6, 2017, the limits may not be effective until on or before October 

4, 2018. 

 

3.2 U. S. Steel Mon Valley Works 
 

The United States Steel Corporationôs Mon Valley Works, including the Clairton, Irvin, and 

Edgar Thomson plants, are the largest known individual sources of SO2 in the Allegheny, PA 

NAA.  The Clairton Plant is located in the City of Clairton on the west bank of the Monongahela 

River, S through SW of the Liberty monitor site.  The Irvin Works are north of the Clairton Plant 

and also on the west bank of the Monongahela River.  The Irvin Works is NNW of the Liberty 

monitor.  The Edgar Thomson plant is on the east bank of the Monongahela River, a few blocks 

to the SSE of the North Braddock monitor. 

 

Controls at the Clairton and Edgar Thomson Plants represent the majority of the SO2 reductions 

required within the Allegheny, PA area for the future case.  Controls at the USS Mon Valley 

Works are described below. 

 

A. For the USS Mon Valley Works (all plants/properties): 

 

A 100 and 600 Vacuum Carbonate Unit (VCU) project has been initiated at the Clairton 

Plant to reduce the content of hydrogen sulfide (H2S) in the ñdownriverò coke oven gas 

(COG) lines utilized at all Mon Valley Works plants. 

 

The 100 Vacuum Carbonate Unit (VCU) upgrade has already been completed by USS in 

2016.  An upgrade is planned for the 600 VCU that will add redundant controls for the 

downriver COG line.  USS must also provide source monitoring results to demonstrate 

continuous efficient operation of the VCU system.  Completion of the VCU project and full 

operation of both the 100 and 600 upgraded units must be on or before October 4, 2018. 

 

Figure 3-1 shows hourly H2S grain content in COG (B Line) in 2016, before and after the 

100 VCU upgrade.  The upgrade was completed on April 20, 2016, leading to significant 

decreases in sulfur content in COG. 
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Figure 3-1.  H2S Content in COG, Before/After VCU Upgrade, 2016 

 

In accordance with EPAôs SO2 SIP Guidance,
4
 longer-term averaging will be allowed for 

several sources that utilize COG as a fuel, based on variability of sulfur content in the COG.  

Compliance for these sources will be based on the H2S content as measured by continuous 

source monitoring devices, with SO2 calculated from the combustion of H2S.  The SO2 values 

will be calculated on an hourly basis, averaged over a block 24-hour basis (calendar day) and 

then averaged over a rolling 30-day basis.  The SIP limits will be based on the 30-day 

averages, with an additional restriction of no more than three consecutive days above the 

supplementary 24-hour limits.  Both the 30-day and 24-hour averages are lower than the 

modeled rates for sources with longer-term average limits.  More information on the COG 

grain content and the longer-averaging methodology has been included in Appendix D 

(Emissions and Modeling Inventories). 

 

To further reduce SO2 emissions from COG operations, a tail gas recycling project is also 

planned for completion on or before October 4, 2018.  This project would reroute sulfur-rich 

gases at the SCOT plant back into the by-products facility during planned and unplanned 

                                                 
4
 Guidance for 1-Hour SO2 Nonattainment Area SIP Submissions, April 2014:  https://www.epa.gov/so2-

pollution/guidance-1-hour-sulfur-dioxide-so2-nonattainment-area-state-implementation-plans-sip 

https://www.epa.gov/so2-pollution/guidance-1-hour-sulfur-dioxide-so2-nonattainment-area-state-implementation-plans-sip
https://www.epa.gov/so2-pollution/guidance-1-hour-sulfur-dioxide-so2-nonattainment-area-state-implementation-plans-sip
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outages.  More detailed descriptions of the COG projects are contained in Appendix J 

(Source Documentation). 

 

Reductions from these COG controls result in substantial decreases of both actual and 

allowable emissions from the USS Mon Valley Works.  Table 3-1 shows the maximum 

modeled rates and new short-term limits that will be adopted by October 4, 2018 for USS 

sources that are most affected by the COG controls.  Note: a control case modeled rate is a 

constant ñcritical emissions valueò (CEV) that was determined to be the maximum rate that 

demonstrates modeled attainment for every hour.  This rate is equal to the SIP limit unless 

longer-term averaging is applied, coinciding with a lower limit on an average basis. 

 

Table 3-1.  Maximum Emission Rates and Limits, Base and Future Cases, USS COG 

Downriver Sources 

Facility/Process 

Base Case 

Modeled 

Allowable 

Rate (lb/hr) 

Control 

Case 

Modeled  

Rate (lb/hr) 

SIP 

Limit* 

(lb/hr) 

Suppl. 

24-hr 

Limit *  

(lb/hr) 

US STEEL CLAIRTON Boiler 1 163.50 

142.01 

(aggregate 

basis) 

118.44 134.06 

US STEEL CLAIRTON Boiler 2 103.47 

US STEEL CLAIRTON Boiler R1 49.26 

US STEEL CLAIRTON Boiler R2 49.26 

US STEEL CLAIRTON Boiler T1 33.56 

US STEEL CLAIRTON Boiler T2 33.56 

US STEEL CLAIRTON SCOT Incinerator 37.68 24.00 24.00 -- 

US STEEL IRVIN Boiler #1 17.17 9.45 7.88 8.92 

US STEEL IRVIN Boiler #2 18.20 10.02 8.36 9.46 

US STEEL IRVIN Boilers #3-4 (aggregate) 17.90 9.85 8.21 9.30 

US STEEL IRVIN 80" Mill Reheat 150.59 128.10 108.63 118.75 

US STEEL IRVIN HPH Annealing Furnaces 32.70 14.39 12.00 13.58 

US STEEL IRVIN Open Coil Annealing 25.05 13.79 11.50 13.02 

US STEEL IRVIN Continuous Annealing 9.68 9.68 8.07 9.14 

 

* If lower than the control case modeled rate, the SIP limit will be based on a rolling 30-day average of 24-hour 

(calendar day) averages, with an additional restriction of no more than 3 consecutive days above a 

supplementary 24-hour limit 

 

Note: the aggregate limit for the Clairton boilers would restrict all boilers collectively to a single hourly limit 
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B. At the USS Mon Valley Works - Edgar Thomson plant: 

 

Construction of a new stack and a combined flue system is planned for the Riley Boilers 1, 2, 

and 3.  All boilers will exhaust to the new stack, constructed to a minimum release height of 

70 meters,
5
 located adjacently to the boiler house on the northeast side of the building. 

 

Allowable emissions for the boilers will be reduced on an aggregate basis.  Actual emissions 

will also be reduced, as the boilers use downriver COG in combination with other fuels.  

Complete installation and operation of the new stack will be on or before October 4, 2018, 

with an aggregate short-term limit equal to the control case CEV as listed in Table 3-2 for the 

boilers. 

 

Table 3-2.  Maximum Emission Rates and Limits, Base and Future Cases, Edgar 

Thomson Boilers 

Facility/Process 

Base Case 

Modeled 

Allowable 

Rate (lb/hr) 

Control 

Case 

Modeled  

Rate (lb/hr) 

SIP Limit 

(lb/hr) 

US STEEL EDGAR THOMSON Riley Boiler 1 371.35 556.91 

(aggregate 

basis) 

556.91 

(aggregate 

basis) 
US STEEL EDGAR THOMSON Riley Boiler 2 371.35 

US STEEL EDGAR THOMSON Riley Boiler 3 371.35 

 
Note:  the aggregate limit applies to all Edgar Thomson boilers collectively for any hour 

 

C. For Harsco Metals (Braddock Recovery Inc.): 

 

A maximum short-term limit of 1.8 lb/hr for the rotary kiln dryer will be adopted on or 

before October 4, 2018.  This source is located on Edgar Thomson property and utilizes COG 

supplied by USS. 

 

D. For the USS Mon Valley Works (all plants): 

 

Maximum modeled rates and new short-term limits as listed in Table 3-3 will be adopted on 

or before October 4, 2018.  Some reductions given in Table 3-3 are partially associated with 

the COG controls if a source uses downriver COG in combination with other fuels, while 

other reductions are to allowable limits or potential emissions in general. 

 

Clairton battery underfiring utilizes COG from different process streams than the downriver 

lines, but these streams are also associated with variability.  The underfiring stacks have been 

assigned longer-term average limits, similar to sources that utilize the downriver COG lines, 

monitored for compliance by continuous source monitoring devices. 

  

                                                 
5
 Good Engineering Practice (GEP) stack height for these boilers is 96.75 m (more information is 

provided in Appendix J). 
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Table 3-3.  Maximum Emission Rates and Limits, Base and Future Cases, Other USS 

Sources 

Facility/Process 

Base Case 

Modeled 

Allowable 

Rate (lb/hr) 

Control 

Case 

Modeled  

Rate (lb/hr) 

SIP 

Limit* 

(lb/hr) 

Suppl. 

24-hr 

Limit* 

(lb/hr) 

US STEEL CLAIRTON Quench Tower 1 0.75 0.75 0.75 -- 

US STEEL CLAIRTON Quench Tower B 4.09 4.09 4.09 -- 

US STEEL CLAIRTON Quench Tower C 2.92 5.00 5.00 -- 

US STEEL CLAIRTON Quench Tower 5A 7.56 7.56 7.56 -- 

US STEEL CLAIRTON Quench Tower 7A 7.21 7.21 7.21 -- 

US STEEL CLAIRTON Batteries 1-3 Fugitives (Soaking) 6.32 6.32 6.32 -- 

US STEEL CLAIRTON Batteries 1-3 Fugitives (PEC Push.) 2.09 2.09 2.09 -- 

US STEEL CLAIRTON Batteries 1-3 Fugitives (Pre-Push) 0.18 0.18 0.18 -- 

US STEEL CLAIRTON Batteries 1-3 Fugitives (Hot Car) 15.66 10.64 10.64 -- 

US STEEL CLAIRTON Batteries 13-15 Fugitives (Soaking) 0.46 0.46 0.46 -- 

US STEEL CLAIRTON Batteries 13-15 Fugitives (PEC Push.) 2.20 2.20 2.20 -- 

US STEEL CLAIRTON Batteries 13-15 Fugitives (Pre-Push) 0.19 0.19 0.19 -- 

US STEEL CLAIRTON Batteries 13-15 Fugitives (Hot Car) 16.50 11.21 11.21 -- 

US STEEL CLAIRTON Batteries 19-20 Fugitives (Soaking) 1.53 1.53 1.53 -- 

US STEEL CLAIRTON Batteries 19-20 Fugitives (PEC Push.) 2.69 2.69 2.69 -- 

US STEEL CLAIRTON Batteries 19-20 Fugitives (Pre-Push) 0.23 0.23 0.23 -- 

US STEEL CLAIRTON Batteries 19-20 Fugitives (Hot Car) 20.21 13.73 13.73 -- 

US STEEL CLAIRTON B Battery Fugitives (Soaking) 1.06 1.06 1.06 -- 

US STEEL CLAIRTON B Battery Fugitives (PEC Pushing) 0.83 0.83 0.83 -- 

US STEEL CLAIRTON B Battery Fugitives (Pre-Push) 0.11 0.11 0.11 -- 

US STEEL CLAIRTON C Battery Fugitives (Soaking) 0.62 0.62 0.62 -- 

US STEEL CLAIRTON C Battery Fugitives (PEC Pushing) 1.54 1.54 1.54 -- 

US STEEL CLAIRTON C Battery Fugitives (Pre-Push) 0.10 0.10 0.10 -- 

US STEEL CLAIRTON C Battery Fugitives (Hot Car) 8.57 5.82 5.82 -- 

US STEEL CLAIRTON PEC Baghouse 1-3 15.30 7.10 7.10 -- 

US STEEL CLAIRTON PEC Baghouse 13-15 16.12 7.46 7.46 -- 

US STEEL CLAIRTON PEC Baghouse 19-20 19.73 7.78 7.78 -- 

US STEEL CLAIRTON PEC Baghouse B 15.85 7.50 7.50 -- 

US STEEL CLAIRTON PEC Baghouse C 13.58 8.65 8.65 -- 

US STEEL CLAIRTON Battery 1 Underfiring 31.84 14.52 10.41 13.27 

US STEEL CLAIRTON Battery 2 Underfiring 31.84 12.76 9.15 11.66 

US STEEL CLAIRTON Battery 3 Underfiring 31.84 14.74 10.57 13.47 

US STEEL CLAIRTON Battery 13 Underfiring 33.50 17.48 13.93 15.70 

US STEEL CLAIRTON Battery 14 Underfiring 33.50 17.60 14.03 15.80 

US STEEL CLAIRTON Battery 15 Underfiring 33.50 23.43 18.67 21.04 
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Facility/Process 

Base Case 

Modeled 

Allowable 

Rate (lb/hr) 

Control 

Case 

Modeled  

Rate (lb/hr) 

SIP 

Limit* 

(lb/hr) 

Suppl. 

24-hr 

Limit* 

(lb/hr) 

US STEEL CLAIRTON Battery 19 Underfiring 61.53 36.85 29.37 33.09 

US STEEL CLAIRTON Battery 20 Underfiring 61.53 33.88 27.00 30.42 

US STEEL CLAIRTON B Battery Underfiring 91.54 29.82 21.38 27.26 

US STEEL CLAIRTON C Battery Underfiring 21.00 44.67 32.03 40.83 

US STEEL EDGAR THOMSON BF1 Casthouse (Roof+Fume) 2.73 2.01 2.01 -- 

US STEEL EDGAR THOMSON BF3 Casthouse (Roof+Fume) 2.29 1.69 1.69 -- 

US STEEL EDGAR THOMSON BOP Process (Roof) 4.43 6.64 6.64 -- 

US STEEL EDGAR THOMSON Continuous Casting (Roof) 5.25 5.25 5.25 -- 

US STEEL EDGAR THOMSON Blast Furnace 1 Stoves 353.03 98.50 98.50 -- 

US STEEL EDGAR THOMSON Blast Furnace 3 Stoves 353.03 90.00 90.00 -- 

US STEEL EDGAR THOMSON Casthouse Baghouse 45.10 45.10 45.10 -- 

US STEEL IRVIN #1 Galv Line 14.63 0.04 0.04 -- 

US STEEL IRVIN #2 Galv Line 3.87 0.01 0.01 -- 
 

* If lower than the control case modeled rate, the SIP limit will be based on a rolling 30-day average of 24-hour 

(calendar day) averages, with an additional restriction of no more than 3 consecutive days above a 

supplementary 24-hour limit 

 

Notes:  

- Clairton C Battery quenching and underfiring emissions are increasing for the control case due to stack tests 

that showed higher concentrations than initial estimates 

- Irvin Galvanizing uses natural gas only 

- Edgar Thomson BOP emissions increase for the control case due to a correction in the calculation of 

emissions 

- Several Edgar Thomson sources use downriver COG as a fuel (or in combination with other fuels), but these 

sources are not being assigned longer-term average limits 

 

3.3 Source Monitoring 
 

U. S. Steel Mon Valley Works sources with longer-term average limits (as indicated in Tables 3-

1 and 3-3) will be monitored for compliance by way of continuous source monitoring devices.
6
  

Hourly SO2 emissions for each of the sources will be calculated from hourly H2S measured by 

the monitoring devices and flow meter equipment that measures actual hourly flow of gas to 

each associated process.  Stoichiometric conversion will be assumed for H2S to SO2. 

 

Sulfur content in the U. S. Steel COG lines will be monitored at the following locations: 

¶ Prior to the Irvin 80-Inch Hot Strip Mill in downriver stream ñA Lineò 

¶ Exiting the Clairton VCU system as the downriver stream ñB Lineò 

¶ Supplying the ñUnit 1ò Clairton Batteries: 1-3, B, and C 

¶ Supplying the ñUnit 2ò Clairton Batteries: 13-15 and 19-20 

 

                                                 
6
 All other sources listed in this section will be verified for compliance via stack testing or other methods. 
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Example calculations for the H2S to SO2 conversion and the longer-term averaging methodology 

have been included in Appendix D. 

 

3.4 Source Shutdowns 
 

The following major source in the NAA ceased operations in 2015: 

 

¶ Guardian Industries:  The Guardian glass plant closed in August 2015, with the permit 

terminated in November 2015. 

 

Any future operation at this location would require a new permit and new source review (NSR).  

Emissions Reduction Credits (ERCs) have not been requested for this source, and all structures 

have been removed from the property. 

 

Documentation for this source, including termination of the Title V operating permit and proof 

of discontinuation of operations, are included in Appendix J. 

 

3.5 Emissions Reductions 
 

The control strategy shows attainment of the SO2 NAAQS through a dispersion modeling 

demonstration.  Total maximum base and control case emission rates for sources in the NAA, 

along with changes in emissions due to the control strategy, are given in Table 3-4 below, on 

both short-term (lb/hr) and long-term (ton/yr) bases. 

 

Table 3-4.  Maximum SO2 Emission Rates in NAA, Before and After Control Strategy 

Basis Base Case Control Case 

Emissions 

Change 

Short-term (lb/hr) 3292 1540 -1752 

Long-term (ton/yr) 14420 6744 -7676 

 

Modeled emissions are given by source/process in Appendix D. 

 

3.6 Additional Control Considerations 
 

The ACHD existing nonattainment NSR program, as required by Clean Air Act (CAA) sections 

172(c)(5) and 173, will ensure that the reactivation, construction, and/or modification ñof major 

stationary sources of SO2 will not interfere with reasonable further progress toward the 

attainment of the 2010 SO2 NAAQS.ò 

 

In addition, to meet the general conformity requirement of the CAA section 176(c), ACHD will 

ensure ñthat actions by federal agencies do not cause new air quality violations, worsen existing 

violations, or delay timely attainmentò of the SO2 NAAQS and/or interim reductions and 

milestones.  
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4 Emissions Inventory 
 

The Clean Air Act section 172(c)(3) requires that a SIP includes an inventory of actual emissions 

from all sources of SO2.  The emissions inventory for this SIP includes base year 2011 actual 

emissions from the National Emissions Inventory (NEI) for all sources/sectors within the 

boundaries of the NAA. 

 

Additionally, estimates of future case actual emissions for 2018 have been provided in this 

section.  Base and future year actual inventories by process, along with modeling source 

inventories at maximum allowable or potential rates, are contained in Appendix D. 

 

Tables 4-1 and 4-2 below show the 2011 base year SIP emissions inventory and 2018 projected 

future year inventory for the Allegheny, PA nonattainment area, in actual tons, by emissions 

sector. 

 

Table 4-1.  Base Case (SIP) Emissions Inventory (Tons/Year) 

Inventory Point Area Nonroad Onroad 

Base Case 

(2011 NEI) 3249.20 158.85 1.17 8.11 

 

Table 4-2.  Projected Case Emissions Inventory (Tons/Year) 

Inventory Point Area Nonroad Onroad 

Future Case 

(2018 Projected) 2676.52 119.18 0.44 2.96 

 

Emissions are given by source/process in Appendix D. 

 

Future projected point source emissions were estimated by scaling 2011 base case emissions 

based on the proposed reductions from the control strategy.  For the other sectors, MARAMA 

Alpha 2 projections
7
 were used for 2018 based on EPA growth/control factors.  NAA emissions 

were apportioned by population (10.38%) of total Allegheny County emissions for nonpoint 

sectors. 

 

Emissions from sources outside of the NAA are not included in the above tables.  However, 

some sources outside of the NAA have been included in the modeling demonstration in order to 

properly account for transported emissions into the NAA.  See Appendices A and D for 

additional information. 

  

                                                 
7
 Mid-Atlantic Regional Air Management Association emissions inventories: 

http://www.marama.org/technical-center/emissions-inventory/2011-inventory-and-projections 

 

http://www.marama.org/technical-center/emissions-inventory/2011-inventory-and-projections
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5 Modeling 
 

The modeling demonstration was performed using the AERMOD model according to the 

procedures outlined in the modeling protocol (Appendix A). 

 

This demonstration is the first to utilize Weather Research and Forecasting (WRF) modeling and 

Mesoscale Model Interface Program (MMIF) data for regulatory modeling under 40 CFR Part 

51.  Ramboll Environ developed and evaluated the WRF/MMIF data for ACHD, and EPA 

Region III was consulted on the approach. 

 

5.1 Design and Modeling Protocol 
 

ACHD followed modeling procedures outlined by the modeling protocol given in Appendix A 

and according to EPAôs SO2 SIP Guidance and Guideline on Air Quality Models.
8
  Modeling 

was performed using the American Meteorological Society/Environmental Protection Agency 

Regulatory Model (AERMOD) (U.S. EPA, 2005; Cimorelli et al., 2005). 

 

As discussed in more detail in the protocol, the EPA-recommended (guideline) air quality model 

for estimating the near-source (< 50 km) impacts of primary emitted pollutants is AERMOD.  

AERMOD has been demonstrated to perform adequately for many applications based on the 

results obtained from comprehensive field study results and when compared to the performance 

of the previous ñworkhorseò model of the EPA, the Industrial Source Complex Short Term, 

Version 3 (ISCST3) model (Perry et al., 2005).  AERMOD along with additional models and 

techniques will be used to show that the emission control strategy proposed by Allegheny 

County will lead to attainment of the 1-hour NAAQS for SO2 by the due date of October 2018. 

 

Specifics of the modeling design include: 

 

¶ Model: AERMOD version 16216r and most recent preprocessors 

¶ Meteorology: prognostic WRF/MMIF data, for site-specific meteorological data 

¶ Modeled years: 2012-2014 

¶ Background based on multiple monitor sites 

¶ Nested receptor grid at 200/100 m, with fenceline receptors at every 50 m 

¶ Special characterization for buoyant fugitive sources 

¶ Emissions: allowables (or potentials, if no permitted limit) 

 

5.2 Meteorological and Dispersion Modeling Assistance 
 

To better understand air-quality impacts from SO2 emissions in Allegheny County, especially in 

the Allegheny, PA NAA, and to continue with effective programs to attain and maintain the 

NAAQS, ACHD contracted Ramboll Environ, an international, environmental consulting firm, 

to provide meteorological and dispersion modeling assistance to produce a more-realistic 

                                                 
8
 EPAôs Guideline on Air Quality Models: https://www3.epa.gov/ttn/scram/guidance/guide/appw_05.pdf 

https://www3.epa.gov/ttn/scram/guidance/guide/appw_05.pdf
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representation of SO2 impacts in Allegheny County (ACHD contract title Sulfur Dioxide 

Modeling Assistance II). 

 

The ñdispersionò aspect of the modeling work was conducted by ACHDôs analysis of ongoing 

county and federal meteorological station data.  Weather data was processed for use with 

AERMOD via the Weather Research and Forecasting (WRF) model and the Mesoscale Model 

Interface (MMIF) program.  WRF is a prognostic meteorological model originally developed 

with assistance from the National Center for Atmospheric Research, the National Oceanic and 

Atmospheric Administration, and other government and university organizations.  MMIF was 

used to prepare WRF output for direct input into AERMOD.  Large- and fine- mesh grids at 

numerous vertical levels were employed to simulate atmospheric conditions across Allegheny 

County, with a focus on the Allegheny, PA NAA.  (See Maranche & Sadar (2016) and Sadar, 

Maranche & McNally (2014) for further discussion of the use of AERMOD and WRF for 

modeling SO2 in Allegheny County.) 

 

5.3 Methodology 
 

This section describes the steps used to model the Allegheny, PA NAA.  More information on 

the model methodology can be found in Appendices A and I. 

 

5.3.1 Models Selection 

 

The most recent version of AERMOD (v. 16216r) was used by ACHD and Ramboll Environ for 

the modeling of the NAA.  The modeling was designed to include both regional and localized 

SO2 impacts. 

 

Meteorological inputs for AERMOD were generated by Ramboll Environ using the WRF model 

and MMIF tool.  The MMIF grids followed the same grid resolutions as WRF, generating 

several layers of meteorological data for each modeled grid cell. 

 

5.3.2 Modeling Domains 

 

WRF was run for a nested 36/12/4/1.33/0.444 km domain structure by resolution, defined as 

follows: 

 

¶ d01: 36 km continental U.S. (CONUS) domain 

¶ d02: 12 km NEUS domain that includes states in the Midwestern and Mid-Atlantic 

Northeastern U.S. 

¶ d03: 4 km domain that covers southwestern Pennsylvania and adjacent areas in West 

Virginia and Ohio 

¶ d04: 1.33 km domain covering Allegheny County and portions of surrounding counties 

¶ d05: 0.444 km domain surrounding the Allegheny, PA NAA 

 

Figures 5-1 and 5-2 on the following page provide maps of the modeled WRF domains. 
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Figure 5-1.  WRF Modeling Domains, 36/12/4/1.33/0.444 km Resolutions 

 

 
 

Figure 5-2.  Close-Up, 4/1.33/0.444 km Resolution WRF Domains 



DRAFT 

Allegheny, PA SO2 SIP Revision, 2010 NAAQS June 2017 Page 19 

 

The model domain for AERMOD was defined according to the model protocol and is similar in 

size to the 0.444 km WRF domain.  Specific MMIF cells were selected from within the 0.444 km 

domain that best corresponded with the modeled sources. 

 

5.3.3 Meteorological Data 

 

MMIF was selected as the most appropriate meteorological data for the modeling demonstration.  

MMIF data can be extracted for any grid cell within a WRF domain.  The 0.444 km domain was 

selected as the best representative domain for the Monongahela River valley in the NAA. 

 

MMIF locations within the NAA selected for the AERMOD modeling are shown in Figure 5-3.  

Each of these cells provided site-specific onsite, upper air, and surface characteristics from 

MMIF as meteorological input to AERMET (the AERMOD preprocessor). 

 

 
 

Figure 5-3.  MMIF 0.444 km Cells within the NAA  
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Model runs were performed using 2012-2014 meteorological data for each source included in the 

model, with impacts stored in hourly concentration files.  Total cumulative impacts were then 

summed in post-processing (with background added as an additional component) and design 

values were calculated from the 4
th
-highs at each receptor. 

 

5.3.4 Receptor Grid 

 

The receptor grid used for the modeling effort is shown below in Figure 5-4.  The receptors were 

generated from USGS data at 10 m resolution, as processed by the AERMAP preprocessor.  

Receptors located within the fence lines of the three Mon Valley Works plants were excluded 

from the receptor grid. 

 

 
 

Figure 5-4.  AERMOD Receptor Grid for NAA  
































































































































