
 
AIR QUALITY PROGRAM 

301 39TH STREET 
PITTSBURGH, PA 15201 

 
 
 
 
 

 
 
 

Modeling Review of Invenergy LLC (Invenergy) Final 
Natural Gas Combined-Cycle Power Plant Installation Permit 

 
 

 
 
 
 
 
TO: 
 

Sandra Etzel, Chief, Planning and Data Analysis Section 
JoAnn Truchan, Chief, Permitting Section 

 Bernadette Lipari, Permitting Section 
 
 
 
 
 
FROM: 
 

Shaun Vozar, Planning and Data Analysis Section 
 
 
 
 
 
DATE: 
 

May 22, 2019 
 
 
 



 
 
  Invenergy Modeling Review 

 

 
May 22, 2019  Page 1  

 
 
Introduction 
 
On March 21, 2019, the Allegheny County Health Department (ACHD) Air Quality Program received an 
installation permit application for a new combined-cycle power plant in Elizabeth Township, Allegheny 
County, Pennsylvania.  Modeled results for the proposed installation were received on the same day.  This 
Application included a complete review of air quality regulations that apply to the emission units 
associated with proposed installation. These regulations include regulations implemented and enforced 
by the United States Environmental Protection Agency (EPA) as well as regulations that ACHD implements 
and enforces. 
 
A modeling protocol for the potential air quality impacts created by the proposed installation was 
submitted by ALL4INC on behalf of Invenergy on January 21, 2019 and approved by ACHD in February 
2019.  ALL4INC performed the modeling on behalf of Invenergy.  All modeling files used in this 
demonstration were submitted to ACHD for review on March 21, 2019. 
 
 
Model Selection 
 
AERMOD was selected to predict ambient air concentration from the proposed source.  AERMET, the 
meteorological preprocessor component for AERMOD was not ran, as ACHD provided the meteorological 
data for years 2010-2014.  Liberty onsite data was used for the surface level meteorology, and upper air 
data, including cloud cover data, was taken from Pittsburgh International Airport.  AERMAP was used as 
the terrain preprocessor.  Terrain elevations were assigned to discreet receptors.  The AERMAP terrain 
preprocessor and U.S. Geological Survey (USGS) 1/3 arc-second National Elevation Dataset (NED) files 
were used to determine representative terrain elevations for the receptors.  
 
 
Methodology 
 
A detailed air quality modeling report was submitted as part of the proposed Installation Permit 
application.  The air quality modeling report will review the procedures that were followed in the air 
quality modeling analysis.  Modeling was performed by ALL4INC using the AERMOD dispersion model. 
 
ACHD has reviewed the emission inventory on a pollutant-by-pollutant basis associated with the 
submitted Installation Permit and reviewed the ALL4INC’s modeling using AERMOD to verify the inputs 
and outputs.   
 
 
Receptor Grid 
 
The following receptor grid settings were used for the impact analysis: 
 

• 50 meters out to 2 km 
• 100 meters out to 5 km 
• 500 meters out to 10 km 
• 10-meter fence line receptors that represents the location of fencing on the property 
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Source Parameters 
 
The tables below provide the physical parameters of the sources included in the application permit 
modeling.   
 

 
 
Facility Location 
 
Below is an aerial map showing the key modeled locations of proposed sources. 
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Source Emission Rates 
 
Source emission rates differ for each modeling run.  Refer to Invenergy AEC Emissions Inventory for ACHD 
(03-20-19) for emission rates per each pollutant and source. 
 
Background sources for PSD NOx modeling not incorporated into the background monitor provided 
below: 
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ACHD made the following refinements to All4INC’s modeling analysis for NOx: 
 

• Removed fugitive emissions from USS Clairton from the model, since they bleed into the 
background and can be accounted for in the background concentration. 

• Removed Elrama from the model, based on ACHD’s PM-2.5 SIP for the 24-hour NAAQS: 
o “ACHD presumes that these emissions, if traded under the ERC program, would not be 

used at the same location and have therefore not been included in this analysis." 
• Refined the stack parameters for Peoples Natural Gas Company – Wall Compressor Station

 Hs = 10.668 m, Ts = 700 K, Vs = 4.60 m/s, Ds = 0.229 m 
• Updated Peoples Natural Gas Company – Wall Compressor Station’s Emissions from 2011 NEI 

value of 42.50 tpy to the 2014 NEI value of 5.614 tpy. 
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Air Toxics Modeling Results 
 
ACHD verified the modeled results of the air toxics modeling as submitted by ALL4INC.  To evaluate the 
potential inhalation health risk from the project due to air toxics emissions, the published carcinogenic 
and non-carcinogenic risk factors for air toxics were used.  Unit risk factors (URFs) are dose-response 
values used to evaluate potential carcinogens.  An inhalation URF is an upper bound excess lifetime 
carcinogenic risk estimated to result from continuous inhalation exposure to an air toxic at a 
concentration of 1 µg/m3 for a lifetime.  Non-carcinogenic effects are evaluated by reference 
concentrations (RfCs) for inhalation exposure.  The RfC is an estimate of a continuous inhalation exposure 
concentration to people (including sensitive subgroups) that is likely to be without risk of deleterious 
effects during a lifetime.  URF and RfC values were compiled consistent with ACHD’s Policy on Air Toxics.   
 
All URF and RfC values were consistent with ACHD’s values except the following:  

• Formaldehyde – ALL4INC used an RfC of 9.83 µg/m3 based on data from the Agency for Toxics 
Substances and Disease Registry (ATSDR), which differs from ACHD’s RfC value of 9.0 µg/m3 
based on data from the California Environmental Protection Agency (Cal EPA).  The difference in 
the Maximum Individual Carcinogenic Risk (MICR) for formaldehyde and aggregated MICR was 
negligible. 

• Vanadium – ALL4INC used an RfC of 0.1 µg/m3 based on data from the ATSDR, ACHD had no 
value, so the use of the ATSDR RfC was appropriate.  

  
The aggregated MICR was calculated to be 1.91E-7 by ALL4INC and 1.77E-7 by ACHD.  Both values are 
below the threshold of 1.0E-5.  Note the ACHD’s aggregated MICR value is slightly lower than ALL4INC’s 
aggregated MICR value due to fact that ALL4INC used the highest receptor on an annual basis, while ACHD 
used the highest receptor for the entire 5-year period. 
 
The maximum individual Hazard Quotient (HQ) was for Acrolein.  ALL4INC calculated a value of 6.23E-3 
and ACHD calculated a value of 5.76E-3.  Both values are below the threshold of 1.  All other air toxics had 
values below the threshold of 1 as well.  The Hazard Index (HI), calculated by ALL4INC was 8.84E-3 and 
calculated by ACHD was 8.22E-3.  Both values are below the threshold of 2.  Note the ACHD’s HI was 
lower than ALL4INC’s HI because of the different RfC used for Formaldehyde and for differences in 
modeling as explained above for the aggregated MICR. 
 
ACHD’s results can be found on the excel spreadsheet titled Air Toxics Results Invenergy. 
 
ALL4INC’s results can be found in section 6-15 Risk Results on the excel spreadsheet titled Invenergy AEC 
Emissions Inventory for ACHD (03-20-19). 
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Prevention of Significant Deterioration (PSD) Modeling Results 
 
The proposed project will trigger major New Source Review (NSR).  The PSD rules will apply for all 
regulated NSR pollutants except for those pollutants or precursor pollutants for which the area is not in 
attainment with respect to the National Ambient Air Quality Standards (NAAQS).  The Nonattainment 
New Source Review (NNSR) rules will apply for those areas classified as nonattainment with respect to the 
NAAQS. 
 
The proposed project will be located in Elizabeth Township, which is included in the Northeast Ozone 
Transport Region (OTR).  This project qualifies as a major source because of potential emissions exceeding 
the major NSR 100 ton per year (tpy) threshold for NOx.  As a major stationary source that has the 
potential emissions exceeding the PSD significant emission rate (SER) for carbon monoxide (CO), nitrogen 
dioxide (NO2), and particulate matter less than 10 microns (PM10), thus an air quality modeling analysis 
was performed.   
 
Ambient background 1-hour NO2 concentrations must be considered for all non-modeled NO2 sources.  
The ambient background concentration will be added to the cumulative modeled concentration resulting 
from the proposed project and local sources.  Invenergy followed guidance from EPA’s March 1, 2011 
memorandum which outlines a Tier 2 approach.  The Charleroi, PA monitor was used as the background 
monitor; the seasonal diurnal 3rd highest average was used as the background concentration.  Modeling 
results from ALL4INC were consistent with the ACHD modeling review.  The modeling concentration plus 
background concentration for the 8th highest NO2 value was below the NAAQS threshold of 188 µg/m3 
(100 ppb).  The maximum 8th highest impact from the proposed project-only sources is 18.6 µg/m3 for the 
worst-case operating scenario, and 16.1 µg/m3 for the design scenario.  The background value from the 
Charleroi monitor is 43.6 µg/m3.   
 
All4 modeled and ACHD verified NOx emissions for the proposed facility.  The maximum receptor for the 
Annual NOx was modeled to be 0.48 µg/m3 well below the Annual NOx SIL of 1 µg/m3.  The PSD 
requirement for NOx has been fulfilled. 
 
The Modeled Emission Rates for Precursors (MERPs) were used as a Tier 1 evaluation for ozone.  Note 
that the EPA replaced the draft MERPs values for most areas within the continental United States.  The 
MERPs analysis from ALL4 used draft values.  The projected VOC emissions from the proposed project are 
93.40 tpy and the projected NOx emissions are 145.71 tpy.  Draft MERPs values for the Eastern US are 814 
tpy for VOC and 109 tpy for NOx.  The precursor emissions were evaluated for ozone: 
 

 
 

  
 

Since, the sum of the ratios are above one, a cumulative analysis for ozone must be done.  The cumulative 
impacts from the project were evaluated: 
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Where the background ozone is the average of the three-year design value from a representative 
background ozone monitor.  The closest monitor to the project is the Charleroi monitor (42-125-0005), 
which measured a design value of 68.3 ppb for 2015-2017.  The cumulative air quality impacts of ozone 
precursor emissions from the proposed project are not expected to increase the critical air quality 
threshold for ozone, as the secondary impacts on 8-hour ozone plus background concentrations are 
below the 8-hour ozone NAAQS of 70 ppb.  
 
Note the Northeast MERPs for NOx is 209 and for VOC 2,068 for 8-hour Ozone based on Table 4-1 of 
Guidance on the Development of Modeled Emissions Rates for Precursors (MERPs) as a Tier 1 
Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program.  Using the revised MERP 
numbers, equation 1 now is calculated below: 
 

145.71 tpy / 209 tpy + 93.40 tpy / 2,068 tpy = 0.74 < 1 
 

Since, the ratios above is below 1, a cumulative analysis for ozone would not need to be done based on 
the updated MERPs values for NOx and VOC for 8-hour ozone.  Either way the PSD requirement for ozone 
has been fulfilled. 
 
To evaluate the 24-hour PM2.5 SIL for secondary formation, the equation from the December 2016 draft 
MERP guidance was used.  For 24-hour PM2.5, the NOx MERP was 2,467 tpy and the SO2 MERP was 675 
tpy.  Note that the EPA replaced the draft MERPs values for most areas within the continental United 
States.  The assessment of NOx and SO2 precursor emissions and primary emissions was evaluated for 24-
hour PM2.5: 
 

 
The 24-hour PM2.5 evaluation is greater than 1, SIL modeling with AERMOD was required for primary PM2.5 
to further evaluate the SIL for 24-hour PM2.5.  ACHD reviewed ALL4’s modeling the confirmed that the 
primary impact from the proposed project to be 0.99 µg/m3.  The refined assessment of NOx and SO2 
precursor emissions and modeled primary emissions was evaluated for 24-hour PM2.5: 
 



 
 
  Invenergy Modeling Review 

 

 
May 22, 2019  Page 9  

 
 
Note the Northeast MERPS for NOx is 2,218 tpy and for SO2 is 623 tpy for 24-hour PM2.5 based on Table 4-
1 of Guidance on the Development of Modeled Emissions Rates for Precursors (MERPs) as a Tier 1 
Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program.  Using the revised MERP 
numbers equation 1 now is calculated below: 
 

0.99 µg/m3 / 1.2 µg/m3 + 145.71 tpy / 2,218 tpy + 24.43 tpy / 623 tpy = 0.9299 < 1 
 

Since the ratios above are below 1, no further analysis for 24-hour PM2.5 would be needed based on the 
updated MERPs values for NOx and SO2 for 24-hour PM2.5 and the modeled results from the proposed 
facility per 24-hour PM2.5 SIL.  Either way the PSD requirement for 24-hour PM2.5 has been fulfilled. 
 
All4 modeled and ACHD verified CO emissions for the proposed facility.  The maximum receptor for the  
1-hour CO was modeled to be 639.56 µg/m3 well below the 1-hour CO SIL of 2000 µg/m3.  The maximum 
receptor for the 8-hour CO was 363.09 µg/m3 well below the 8-hour CO SIL of 500 µg/m3.  The PSD 
requirement for CO has been fulfilled. 
 
All4 modeled and ACHD verified PM10 emissions for the proposed facility.  The maximum receptor for the 
24-hour PM10 was modeled to be 1.60 µg/m3 well below the 24-hour PM10 SIL of 5 µg/m3.  The maximum 
receptor for the Annual PM10 was 0.15 µg/m3 well below the Annual PM10 SIL of 1 µg/m3.  The PSD 
requirement for PM10 has been fulfilled. 
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Nonattainment New Source Review (NNSR) 
 
The proposed project will trigger major New Source Review (NSR).  The Nonattainment New Source 
Review (NNSR) rules will apply for those areas classified as nonattainment with respect to the NAAQS.  
Allegheny County is managed as a moderate nonattainment area for ozone due to its inclusion in the 
Northeast Ozone Transport Region (OTR) and the entire county is classified as nonattainment for 2012 
annual PM2.5 NAAQS.  In addition, portions of Allegheny County, including Elizabeth Township, are 
designated as nonattainment for the 2010 1-hour SO2 NAAQS. 
 
With respect to ozone precursors, the proposed project is a major source for NOx and VOC.  Therefore, 
NOx and VOC will trigger major source NNSR requirements; NOx emissions will also trigger NNSR 
requirements as a precursor to PM2.5.  Project emissions for SO2, direct PM2.5 and NH3 do not exceed the 
major NNSR threshold, so they do not trigger NNSR. 
 
The applicant has addressed the NNSR requirements related to siting of the project, compliance at other 
Allegheny Energy Center sites within the Commonwealth of Pennsylvania and need to secure emission 
reduction credits (ERCs).  For pollutants that fall under multiple NNSR ERC requirements, the most 
stringent offset ratio specified in 25 Pa. Code § 127.210 applies. 
 
A summary of ERCs needed for the proposed project with an estimated cost, shown in the Table below: 
 
 

 
 
 
The NNSR requirements have been fulfilled. 
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Class I Significant Impact Analysis 
 
A Class II SIL analysis was performed to demonstrate the proposed project related emissions resulted in 
predicted concentration below the Class I PM10, PM2.5, and NO2 SILs.  The worst-case operating condition 
and the design load were modeled for each pollutant and respective averaging period.  Based on the five 
years of meteorological data, the predicted concentrations were less than the Class I SILS for PM10, PM2.5, 
and NO2 for each respective averaging period for both the worst-case load and the design load.  The 
results of the analysis are provided below: 

 

 
 
Because proposed project emissions resulted in modeled concentrations less than the Class I SILs, no Class 
I PSD increment modeling analysis is required.  
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Class II Significant Impact Analysis 
 
A Class II SIL analysis was performed to determine if the proposed project’s emissions resulted in 
predicted concentration above the Class II CO, PM10, PM2.5, and NO2 SILs.  In order justify the use of SILs to 
preclude the need for NAAQS and PSD increment analyses “headroom” test was conducted by ALL4INC.  
Ambient data used for the “headroom” test below: 

 

 
 
As shown in the Table above the use of SILs is appropriate for justifying that no NO2 (annual), CO (1-hr), 
CO (8-hr), PM2.5 (24-hr), PM2.5 (annual), nor PM10 (24-hr) multi-source air quality modeling analyses will be 
required for these pollutants and averaging periods. 
 
The worst-case operating load and design load were modeled for each pollutant and respective averaging 
period.  The results from the Class II SIL analysis are provided below: 

 

 
 
Since project related emissions resulted in modeled concentrations greater than the 1-hour NO2 Class II 
SIL, a 1-hour NO2 NAAQS modeling demonstration was conducted.  See: Prevention of Significant 
Deterioration (PSD) Modeling Results 
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Conclusions 
 
The submitted modeling for the proposed combined-cycle power plant in Elizabeth Township, Allegheny 
County was found to be complete and technically accurate.  Supplemental modeling performed by ACHD 
showed nearly identical results to the submitted modeling.  Refined modeling was performed by ACHD to 
determine that NOx would not exceed the 1-hour NAAQS. 
 
The ACHD Planning and Data Analysis section approves of the modeling submitted for the proposed 
combined-cycle power plant installation.  Copies of the modeling input and output files are available from 
ACHD by request. 
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