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Executive Summary

Point source air emissions in Allegheny County have declined significantly since 1996. This report
compares the emissions of criteria pollutants reported by 10 selected major sources in 1996 to those
reported by the same major sources in 2015, 2016 and 2017. This is illustrated by Graph 1 on page 5.
Total criteria pollutant emissions from this group of plants represented 85.2% of all criteria emissions
reported in the 2015 Allegheny County Inventory, 90.8% in the 2016 Inventory and 89.9% in the 2017
Inventory. §2108.01.e.2 of Article XXI, Emissions Inventory Statements, was amended to allow the
Department to more effectively spend its time reviewing emissions inventories for the sources with a
greater potential impact to the health of the community by allowing the Allegheny County Health
Department (ACHD or Department) to issue exemptions. The 2015 inventory included 75 sources, the
2016 inventory 68 sources and the 2017 inventory 71 sources.

Between 1996 and 2017 carbon monoxide (CO) emissions fell 22.8%. Nitrogen oxide (NOx) emissions in
the same period declined 70.9% while emissions of PM g fell 63.3%. The most dramatic decline was in
sulfur dioxide (SO,) emissions; they fell by 88.6%. Volatile organic compound (VOC) emissions declined
75%. These ten selected plants, for the years 2015 through 2017, only had minor variations in criteria
emissions which likely correlated to production. Year over year declines were only reported for nitrogen
oxide emissions.

The USS Clairton Coke Works rather than NRG Midwest LP/Cheswick is currently the largest source of
criteria pollutants emitted by point sources in Allegheny County. Clairton emitted 7374 tons of criteria
pollutants in 2017 while Cheswick emitted 3301 tons. However, Cheswick did emit 2091 tons of sulfur
dioxide compared to Clairton’s 1130 tons. SOz emissions can vary with the demand for electrical power
and/or the sulfur content of the coal burned at the Cheswick Power Plant. In 2017 the facility emitted 53%
less sulfur dioxide than in 2015. The reported sulfur content of the coal burned in 2017 was 3.02% versus
3.14% in 2015. For the last three years the average percentage sulfur in coal burned at Cheswick is 3.09%
compared to 3.84% in 2014, a reduction of 20%. Operation of the flue gas desulfurization system has
been relatively stable over the last three years and has contributed to the consistently lower amounts of
sulfur dioxide emitted by the plant. The use of CEMS at this plant has improved the accuracy of emission
estimates.

Criteria pollutant emissions from the Clairton Coke Works totaled 40.4% of all criteria pollutants emitted
by the 10 facilities analyzed for this report. Cheswick’s criteria pollutant emissions totaled 18.1%.

Between 1999 and 2017 emissions from the US EPA list of 187 Hazardous Air Pollutants

(HAPs) decreased 78.6%. The table below lists the percentage reduction from the 1999 base year for each
of the last three years in the total amount of HAPs reported in the Allegheny County Emissions Inventory.
Hydrogen sulfide (H»S) has been added to the table and the report in response to the ongoing issues with
this pollutant in the Monongahela River Valley.




Trends HAP Emissions Allegheny County 1999, 2015, 2016, and 2017
Total HAP | Percent Percent Percent Percent Percent
Year Emissions | Change Change Change Change Change
(tons) Total HCI HF H,S Other

1999 2091

2015 505 75.8- 88.7- 95.7- 18.5- 58.8-
2016 418 80.0- 90.6- 95.7- 35.8- 65.5-
2017 448 78.6- 89.2- 98.3- 25.3- 66.6-

Emissions of total HAPs as well as the individual HAPs, hydrofluoric acid (HF) and hydrochloric acid
(HCl), have correlated with emissions from the Cheswick Power Plant in the past which, depending on
demand, has emitted around 1000 tons or more a year of HAPs as recently as 2007. Ninety percent of
hydrogen sulfide emissions are from the Clairton Coke Works. Over the past three years, effective
operation of the flue gas desulfurization system has reduced emissions of hydrochloric and hydrofluoric
acids significantly below the 1999 base year levels at Cheswick. Most of hydrogen sulfide emissions at

Clairton are fugitive.

Emissions of the five criteria pollutants from point sources in the county have trended down since 1996.
Emissions from the Cheswick Station no longer mask the overall degree of reduction attributable to the
other point sources included in the annual inventory to the same degree as previously.

Examination of emission trends of both HAPs and criteria pollutants after excluding Cheswick’s and
Clairton’s contributions show overall declines in both categories. Emissions of HAPs have declined
66.6% since 1999 when hydrogen sulfide, hydrochloric acid and hydrofluoric acid are excluded from
county totals. Hydrogen sulfide is not a Section 112 b Hazardous Air Pollutant in the Clean Air Act
although it is reported and included with HAPs in response to concerns regarding its emissions. Overall
the declines observed since 1996 for criteria pollutants and 1999 for HAPs are attributable to closure or
reduction in operations of industrial facilities in the County as well as process improvements and the
installation of new and improved control equipment at remaining facilities.

Emissions of both HAPs and criteria pollutants from the Cheswick Power Station and the Clairton Coke
Works are proportional to fuel use and production. This makes the total amount of industrial air pollution
in the County highly dependent on the output from these two facilities. Cheswick has reduced the amount
of pollution generated by its operation by installing a flue gas desulfurization system and emissions of
sulfur dioxide from Clairton should fall after installation of a vacuum carbonate control system. In 2003
nitrogen oxide emissions were reduced by the installation of a Selective Catalytic Reduction (SCR)
device at Cheswick Power Station. The facility is currently being operated as a peaking plant rather than
as a base load plant.

Much of the reduction between 2015 and 2017 occurred because the SCR was operated while 3% of the
coal burned that year was combusted while in 2015 it was only operated for 75% of the time coal was
being burned. The facility is currently being operated as a peaking plant rather than as a base load plant.
Partially this too accounts for Cheswick’s reduction in nitrogen oxide emissions by 70.3% since 2015.

Introduction

The annual Air Quality Program’s Point Source Emission Inventory Report for 2015-2017 details and
analyzes emission estimates from facilities with potential emissions in the categories listed below:




e 25 TPY or more of any criteria pollutant
e 10 TPY or more of any single Hazardous Air Pollutant (HAP)
e 25 TPY or more of any mixture of HAPs

In 1997, reporting of annual emission inventories was converted from a paper system to an electronic
system. In 2009, 90.9% of submittals were made to the ACHD Website. The remainder was made by e-
mail as the procedure for submitting to the Health Department website was incompatible with many
sources’ networks. For 2010, the ACHD Air Quality Program adopted the PA DEP AES Online System.
This system allows for web-based submittals by all sources and complies with the EPA Cross Media
Electronic Reporting Rule.

In 1998, the availability of emission factors for HAPs increased making possible better estimates of
emissions for these compounds.

This report provides graphs and tables comparing criteria air emissions from the 1996 base year to those
reported in 2015, 2016 and 2017 and emissions of Hazardous Air Pollutants from the 1999 base year also
to 2015, 2016 and 2017 for 10 selected plants. It contains five sections with four attachments.

Section I — Point source Criteria Emission Trends

Section II — Point Source Criteria emissions by Industry Sector

Section 111 — Point source HAP Emissions

Section 1V — Point Source HAP Emission Trends

Section V — Impact of the NRG Midwest LP/Cheswick Power Station and Clairton
Coke Works on Total County Point Source Emissions

Trends in emissions of criteria pollutants in the county are discussed by industry sector in Section 1.
Section V addresses contributions from the Cheswick Power Station and the Clairton Coke Works to total
county point source emissions. These two sources emissions merit a separate section because their total
emissions are far greater than those of any other facilities in the county.

Attachment A — Criteria Pollutant Emissions Sources
Attachment B — List of HAP Emissions by Compound
Attachment C — HAP Emissions of Individual Facilities
Attachment D — Total Point Source Emissions for Ammonia

The charts below display emissions starting with the base year 1996 for criteria pollutants and the HAP
basc year 1999 and comparing the decreases from these base levels to the emissions reported in 2015,
2016 and 2107.

The emissions in these charts reflect emissions from the ten highest emitting plants in the Allegheny
County Emission Inventory for the years 1996, 2015, 2016 and 2017 for criteria pollutants except PM, s

and PMconp. The base year for these two pollutants as well as Hazardous Air Pollutants is 1999.

In 2015 total emissions from the ten selected plants represented eighty-five percent of total emissions
reported in that year’s inventory, in 2016 ninety-one percent and in 2017 ninety percent.

The plants selected are listed below:

¢ NRG Cheswick
e USS Clairton




USS Edgar Thomson

USS Irvin

ATI Flat Rolled Products

Allegheny Energy Springdale
Eastman Chemical

Universal Stainless

Pittsburgh Allegheny County Thermal
Neville Chemical

The tables and graphs in this report have been adjusted to include only emissions from the plants listed
above for both criteria and hazardous air pollutants.










a) Sulfur Dioxide
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Compared to the base year 1996, total emissions of sulfur dioxide have relatively constantly declined by
3.2% between 2015 and 2017. In the three-year period covered by this report sulfur dioxide emissions
declined by 1.5% in the Specialty Steel Sector and 87% in the Chemical Manufacturing Sector. Emissions
of sulfur dioxide fell in in the Integrated Carbon Steel Sector by 15.4%, but it rose 18% in the Utility
Sector. This increase reflects variations in demand for electricity from NRG Cheswick and in the
operation of the flue gas desulfurization system. Nonetheless, sulfur dioxide emissions from this plant are
18 times lower than they were in 1996 before the installation of the flue gas desulfurization system.







Between 2015 and 2017 all the industrial sectors selected for this report exhibited fluctuations in NOx
emissions rather than year over year declines. For the three-year period NOx emissions in the Chemical
Manufacturing Sector increased 9 tons or 20% from the 2015 level of 44 tons. The Specialty Steel
Sector’s emissions were constant in 2016 and 2017 emissions have fallen by 18.9% from the 2015 level
while they increased in the Integrated Carbon Steel Sector by 27% between 2016 and 2017 after falling
by 42.5% between 2015 and 2016. But overall for the three-year period emissions from this sector fell by
26.9%. In the Utility Sector, the largest generator of this pollutant, emissions fell by 42.5% between 2015
and 2016 but rose again in 2017 by 27.1%. To some degree these fluctuations reflect variation in demand
for products and/or the operational effectiveness of control equipment. NOx emissions are currently
approximately 70.9% lower than amounts emitted in 1996.

In 2015 Cheswick operated its SCR for 1500 hours while in 2016 they operated it minimally. This
partially explains the increase in NOx emissions in 2016. NOx emissions decreased again in 2017 because
the facility operated the SCR while combusting 83% of the coal consumed by the boiler.

Cheswick has determined from testing they can comply with their NOx emission limit without operating
the SCR. SCR operation, while decreasing NOx emissions from the coal fired boiler. increases emissions
of particulate. Graph 2d illustrates particulate emissions from the utility sector decreased 9.4% between
2015 and 2017. The decrease in NOx emissions reflects the plant’s current operating configuration.

Large decreases in emissions of nitrogen oxides since 1996 are largely attributable to the shutdown of the
LTV Coke Works in 1998, the Kosmos Cement kiln in 2001, Guardian Industries in 2015, Shenango in
2016 and the installation of selective catalytic reduction control equipment at the Cheswick Power Station
in 2003.




¢) Volatile Organic Compounds (VOCs)

Graph 2c - Cumulative Es ted Point Source Criteria Air

Emissions in
Allegheny County, Pa
Emissions of VOCs by Industry Sector

4,000
3,500 +— -
3,000 +— _
2500 —
2,000 +— B
1,500 +—
1,000 +—
500 +— [ - -
O T qgus- T zo1o- T zwie- | 2017-
3700 565 522 547
Tons Tons Tons Tons
" cenerstonunts | 60 58 o0
| Sp:rgggztitr? ° 282 66 65 23
| réftigeﬁaéfgdiiﬁn 1,476 258 211 268
| Ma(r:\Efeanc]tIﬁ?iLg 1,937 180 188 196

VOC emissions in 2015 through 2017 were relatively constant decreasing by 3.2% overall between
2015 and 2017. Emissions from the chemical manufacturing sector increased 8.9%. Emissions from
integrated carbon steel operations increased 3.9%, while those from specialty steel production
decreased 65.2%. Electric Utility VOC Emissions were constant. VOC emissions have declined by
85.3% at Neville Chemical and 84.9% at Eastman Chemical since 1996. These are the two largest
chemical firms in the county. Declines in emissions in the chemical manufacturing sector have
decreased as process control improvements have been implemented at these two plants.

The relatively constant VOC emissions in three sectors in 2015, 2016 and 2017 can be attributed to
minimum changes to the processes generating this pollutant in sectors examined for this report. The
large overall decreases in the chemical sector in the past decade are in part attributable to the
installation of thermal oxidizers at both major chemical plants and the shutting down of some of the
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process lines. As Graph 2c illustrates emissions of this pollutant have decreased overall by 85.2%
since 1996.

Particulate Emissions and Their Sources

In the Allegheny County Emission Inventory, four forms of particulate matter were reported until 2010.
These were total particulate (PT), condensable particulate (PMconp), PMigand PM» s The last two are
fractions of total particulate. Below are the definitions of each of these forms:

e PT —total filterable particulate is the material captured from flue gas on a filter
heated to 248°F. PT is no longer defined as a criteria pollutant by the EPA.

e PM, — fraction of filterable particulate with aerodynamic diameter less than 10
microns

e PM,— fraction of filterable particulate with aerodynamic diameter less than 2.5
microns.

e  PMCOND — material collected from the filtered flue gas after it has passed through
the 248°F filter as a gas and been condensed from the sample stream and dried.

PM; s, PMo and PT are not independent of each other. PMs s is a fraction of both PM g and PT. PMy is a

fraction of PT. Condensable particulate is not part of filterable particulate or its fractions in flue gas. It is
a gas that condenses in ambient air to fine particulates.
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Between 2015, 2016 and 2017 PM gemissions only decreased 5.2%. PMjoemissions decreased in three
industrial sectors and increased in one. Emissions of this pollutant in the integrated carbon steel sector
increased 0.3%. In the specialty steel category PMio emissions decreased 37.1%. In the utility sector PMio
emissions decreased 9.4% while in the chemical sector they decreased one ton between 2015 and 2016
and there was no change between 2016 and 2017. Since 1996, PM)o have fallen by 63.3%
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Sector emissions of this pollutant decreased 11.6% in the period examined. In the Integrated Carbon Steel
Sector emissions of PMa s have varied by 14 -15 tons for the period reviewed increasing 6.8%.

The variation in the Utility Sector tracks with the variation in PM o Overall emissions of PM; s have
declined 48.7% since 1999.
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PMconp emissions exhibit a pattern similar to that of PMjpand PM; s between 2015 and 2016 in the four
sectors reviewed for this report. In the Chemical Manufacturing sector little variation from year to year is
observed. PMconp in the Specialty Steel Sector as with PM o and PM3 s declined significantly between
2015 and 2017. PMygin this sector fell by 37.1%. PM, s fell by 34.8% while PMconp fell by 51.9%. This
larger decrease may be the result of factors used to calculate emissions of this pollutant or updated testing
factors for this pollutant. The same applies to the Utility Sector where PMconp decreased by 28% while
PM, s declined by 11.5% and PM o declined 9.4%. In the Integrated Carbon Steel Sector emissions of all
three forms of particulate increased slightly from 2015 till 2017. PM ¢ increased 0.3%. PMz s increased
6.8% and PMconp increased 0.3%. Overall PMconp emissions have declined by 68.3% since reporting of
this pollutant began in 1999.

In the Allegheny County Emission Inventory facilities report filterable PM;oand PM2 s The majority of
reported PM)o is considered PMzs. PMconn is the liquid droplet portion of emitted particulate matter.
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In 2017 carbon monoxide emissions from all three US Steel Plants accounted for 78.6% of total
emissions of this pollutant for the ten plants examined by this report.

Section 11l Hazardous Air Pollutants (HAPs)

Facilities are required to report emissions of any of the 187 HAPs listed in ACHD Article XXI, Section
2101.20.a. Article XXl is consistent with EPA Section 112(b) of the Clean Air Act.

Hydrogen sulfide is reported in this category. Hydrogen sulfide is a contaminant listed in Article XXI.
Ammonia must be reported because it is a particulate precursor in air. It is reported in Attachment D.
Some HAPs are speciated when reported. Speciation is applied to exceptionally toxic HAPs such as
hexavalent chromium.

HAP reporting requirements became more stringent with the 1999 Emission Inventory. Speciation for
some compounds was introduced in 1999. HAP emission estimates prior to 1999 are not comparable to
those from 1999 forward.

Attachment B lists point source HAP emissions in Allegheny County by total amount of individual
compound.

For the purposes of this report trends in emissions of Hydrogen Sulfide are provided with emissions of the
eight HAPs with the highest level of emissions reported in 2017 plus hydrofluoric acid. Hydrofluoric acid
is included because not only is it highly corrosive it is a contact poison. Hydrogen Sulfide is included in
response to ongoing issues regarding its emission from the US Steel plants. It was on the original list of
HAPs but was delisted in 1991. Below is the list of HAPs included in this report.

Benzene

Cyanide CPDS
(Hydrogen Sulfide)
Hydrochloric Acid
Hydrofluoric Acid
Methanol

Phenol

Styrene

Toluene

Xylenes

The impact of exposure to individual HAP compounds varies greatly with both the concentration and the
chemical properties of the compound. Exposure concentrations required to observe negative health
impacts can differ by several orders of magnitude among different compounds. Synergistic effects of
exposure to combinations of HAPs at differing concentrations have not been thoroughly studied.
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Only the Gottlieb plant on Neville Island emits HF in addition to Cheswick. Gottlieb’s emissions of this
pollutant in 2015 totaled 1.72 tons, in 2016 were 1.74 tons and in 2017 were 1.91 tons.

The three largest sources of HCI emissions currently are the USS Clairton Works, the USS Irvin Plant,
and USS Edgar Thomson Plant. The table below presents HCI emissions from these three plants for the
past three years.

HCI 2015 2016 2017
USS Clairton 101.27 | 77.45 92.09
USS Edgar Thomson 10.18 12.7 13.63
USS Irvin 20.96 17.68 24.19

In 2014 the largest emitter of HF was Cheswick accounting for 51% of the six-ton County total and
Gottlieb generated 29.2% of the total. In 2017 Gottlieb accounted for 57.4% of the HF reported in the
inventory while Cheswick accounted for 42.6%

In 2017 USS Clairton Works accounted for 67.7% of total HCI emissions. Emissions of HCI will
fluctuate with operations at the Clairton Coke Works going forward. Since 2002 HCI emissions from this
plant have ranged between 77 and 110 tons per year.

HAP emissions of compounds other than HCI, HF and H>S have decreased 66.6% since 1999. Between
2015 and 2017 emissions of other HAPs declined 19%. Emissions of other HAPs between 2015 and 2017
fell 44 tons in absolute terms at the facilities included in this report.

Benzene, toluene, phenol, and xylenes are all aromatic hydrocarbons. Between 2015 and 2017 emissions
of these four aromatic compounds fell 36.4%. Since 1999 emission of these four compounds have
declined 78%. This can be attributed to the combination of process changes at facilities using these
compounds and the shutdown of facilities previously emitting them like Shenango.

Section V Comparison - Emissions of the Cheswick Power Station and USS Clairton Coke Wor"~ *~ total
point source emissions of ten plants included in report.

The Cheswick Power Station is no longer the single largest point source emitter of criteria pollutants in
Allegheny County. Graph 5 shows its contributions to total CO, PM,o, and VOCs is relatively small. Still
between 2017 it accounted for 20.4% of nitrogen oxide point source emissions and 45.6% of sulfur
dioxide emissions among the ten major sources used as a basis for this report. Cheswick’s continues to
effectively operate their flue gas desulfurization system. Since 1996 emissions of sulfur dioxide from
Cheswick have fallen by 94.4%.

The Clairton Coke Works in 2017 was the largest emitter of criteria pollutants. Criteria emission from
Clairton totaled 7374 tons while those from Cheswick only totaled 3301 tons, which is 55.2% lower than
Clairton’s.

Clairton generated 50.5% of the carbon monoxide emissions from among the ten plants analyzed for this
report in 2017 and 51.2% of the NOx emissions. This facility emitted 61.3% of the PM o, 24.6% of the
sulfur dioxide and 33.6% of the VOCs. Since 1996 emission of criteria pollutants from Clairton have
fallen 55.4%

Graph S (note the y-axis values) illustrates the trends of criteria emissions at the Cheswick Power Station
for 1996, 2015, 2016 and 2017.
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Notes to the report:

1.

Estimation of PM:sand condensable particulate (PMconp) emissions started with the 1999 inventory
year. PM and condensable particulate were not reported for 2011 or 2012. Reporting of these
pollutants resumed in 2013.

Hydrogen sulfide is considered a pollutant in Allegheny County. Ammonia is a particulate precursor.
Hydrogen sulfide is listed in the HAPs Table while ammonia is in a separate table. They are not
among the 187 compounds designated HAPs by USEPA. Speciated compounds of very toxic HAPs
such as hexavalent chromium and dioxin isomers are not specifically listed in ACHD Article XXI as
HAPs but are reported at de-minimus emission levels in the inventory.

Lead emissions are included in the HAPs tables.
Definitions of Emissions
4.1. Filterable Particulate — Material emitted as liquid or solid at 248°F

4.2. Condensable Particulate (PMCOND) - Material that is not filterable at 248°F and
condenses when passed through water in an ice bath.

4.3, Total Particulate (PT) — Filterable Particulate
44, PM )¢ - Filterable particulate with acrodynamic diameter less than 10 microns.
4.5. PM;s - Filterable particulate with aerodynamic diameter less than 2.5 microns

4.6. Volatile Organic Compounds (VOCs) — Organic material that is photo reactive and a
gas at 250°F. It contributes to the formation of ozone.

The Attachment B lists yearly emissions of HAPs for each source from 1999 - 2012. HAP emissions
were estimated prior to this, but results are believed to be less accurate.

The Bay Valley facility, formerly Heinz, is in the category Industrial Coal Fired Boiler.

Emission estimates for each facility are calculated each year. Estimates of previous years are not
normally updated if emission factors or estimation techniques change for processes.
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Attachment A
Individual Facility Criteria Pollutant
Emissions
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Attachment B
Individual HAP Emissions from all
Facilities
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Adjustments to “Attachment B - Total Point Source HAP Emissions”

Previous emission inventory assessments are not normally recalculated when estimation methods are
improved, or emission factors updated. Therefore, apparent changes in the amounts of emissions reported
may not be actual. An exception has been made for the acid gases HCl and HF, and adjustments have
been made to previous years’ inventories.

Examples are the estimates of emissions of the two acid gasses from the Cheswick Power Station.
Changes in the emission factors used for HCI and HF during 2002 produced estimates different enough to
significantly affect the reported HAP emissions from this plant, total emissions of these pollutants and the
total HAP emission inventory.

During 2000, source testing was performed for HC| emissions from coke oven stacks at the USS Clairton
Coke Plant. This testing found HCI emissions not previously detected. These emissions were included in
the 2000 and later inventories.

Adjustments were made to previously reported Total Point Source HAP Emissions to account for these
changes. Adjusted values are used for this comparison only. Agency emission inventory records have
not been adjusted.

Emissions of hydrochioric acid (HCI) are about 24.6% of the total emissions in Attachment B.
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Attachment C
Hazardous Air Pollutant Emissions
Individual Facilities
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Attachment D
Total Point Source Emissions of
Ammonia
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