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I. INTRODUCTION 
 

PPL Global has proposed to construct an electrical generation facility powered by 12 natural gas fired 
combustion turbines in the Village of University Park.  The facility would have a nominal capacity of 
about 530 megawatts (MW) of electricity (gross output at 73 ºF).  The construction of the proposed 
facility requires a permit from the Illinois EPA because of its associated air emissions. 

 
 

II. PROJECT DESCRIPTION 
 
Combustion turbines, which are also known as gas turbines, are rotary internal combustion engines, with 
three major parts: an air compressor, burner(s), and a power turbine.  In the air compressor, a series of 
bladed rotors compresses the incoming air from the atmosphere.  A portion of this compressed air is 
then diverted through the combustors or burners, where fuel is burned, raising the temperature of the 
compressed air.  This very hot gas is mixed with the rest of the compressed air and passes through the 
power turbine.  In the power turbine, the force of the hot compressed gas as it expands pushes another 
series of blades, rotating a shaft.  
 
The turbines at the proposed facility would only be fueled with natural gas.  They would be used in a 
simple cycle configuration, with all electricity produced by generators driven by the turbines.  Operation 
of the facility could occur throughout the year, although the facility would be expected to run primarily in 
the summer months when the demand for electricity in Illinois is generally the highest. 
 
Emissions of nitrogen oxide (NOX), carbon monoxide (CO), particulate matter/particulate matter <10 
microns (PM/PM10), sulfur dioxide (SO2) and volatile organic material (VOM) would result from the 
burning of fuel in the turbines. 
 
The principal air contaminant emitted from the proposed turbines would be NOX..  NOX is formed 
thermally during the operation of all common high temperature combustion processes, including turbines, 
by combination of oxygen and nitrogen in the air at the temperatures at which fuel is burned.  NOX can 
also be formed from the combination of any nitrogen in a fuel with oxygen.  This is not relevant for 
burning of natural gas, which contains minimal amounts of nitrogen.   
 
The production of NOX by turbines can be minimized by use of low-NOx burners, which reduce NOX 
formation by controlling peak flame temperatures and staging the mixing of fuel and combustion air.  The 
NOx emissions of the proposed turbines would be minimized by use of water injected low-NOx 
burners.  In a water injected burner, water is injected into the burner along with the fuel to help 
moderate the combustion process.  The emissions of NOx from the proposed turbines would be further 
controlled by use of add-on selective catalytic reduction (SCR) systems on the turbine exhaust.  SCR 
systems rely on a catalyst material that facilitates a reaction between ammonia (NH3) and NOx that 
reduces the NOx to N2, forming water (H2O) as a byproduct.   Beds of catalyst are installed at an 
appropriate location in the exhaust ductwork of the turbine and ammonia is injected into the hot exhaust 
hot gas through a grid system located upstream of the catalyst.  
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CO and VOM are emitted from combustion processes due to incomplete combustion of fuel.  CO is 
associated with most combustion processes and is found in measurable amounts in turbine exhaust.  
Production of CO by the proposed turbines would be minimized by proper operation of the burners, 
which are designed to provide adequate fuel residence time and temperature in combustion zone to 
ensure very complete combustion.  CO emissions would be further controlled by use of add-on 
oxidation catalyst systems.  These systems also rely on beds of  another catalyst material installed at 
appropriate location in the exhaust ductwork of the turbine. The oxidation catalyst facilitates further 
conversion of CO (carbon monoxide) in the exhaust to carbon dioxide (CO2). Turbines emit much 
smaller amounts of VOM than CO.  These VOM emissions are also controlled by the techniques that 
control CO emissions. 
 
Natural gas fired turbines generally emit only small amounts of PM/PM10 due to incomplete combustion 
of fuel and trace levels of dust in the filtered combustion air.  The use of an SCR system on the 
proposed turbines would potentially increase the emissions PM/PM10 of the proposed turbines as any 
unreacted “surplus” ammonia could contribute to formation of PM/PM10.            
 
SO2 is emitted from combustion processes due to sulfur contained in the fuel.  Natural gas contains very 
little sulfur and SO2 is emitted in only trace amounts from combustion of natural gas.   PM/PM10 are 
controlled by proper combustion control and firing natural gas fuel, which has negligible ash content.  
SO2 is controlled by use of natural gas as the fuel for the turbines. 
 

 
III. PROJECT EMISSIONS 

 
The annual emissions from the facility would be limited to 247.5 tons of NOX, 245 tons of CO, 245 
tons of PM, 51.3 tons of SO2 and 24.5 tons of VOM.  These limits are based on the maximum 
emissions requested by PPL Global.  These limits are consistent with the maximum hourly emission rates 
achieved by the turbines as specified in the application by PPL Global, based on information from the 
suppliers of the turbines and the add-on control systems and the potential utilization and operation of the 
facility as specified by PPL Global.  Actual annual emissions of the facility would be less than these limits 
to the extent that the actual performance of the turbines and their control devices is better than projected 
and the turbines are not utilized as much. 
 
The application provides detailed information on the maximum emission of the turbines on a short-term 
hourly basis under different temperature and load levels.  This information from PPL Global indicates 
that the combustors operate most efficiently when the turbines are operated at or near full load.  As the 
turbines are operated at reduced load, relative emissions per unit of fuel heat input increase because the 
energy efficiency of the turbine falls.  Because of this phenomenon, PPL Global would normally be 
expected to manage the output of the facility by taking turbines into and out of service, so that individual 
turbines are normally operated near full load.  The turbines would also have higher output and generally 
have higher maximum emissions, due to the increased fuel consumption, when operated at colder 
ambient temperatures.  For example, the rating of the turbines is about 20 percent higher at 32 F than at 
84 F, which is more representative of the temperature range at which the turbines would normally be 
expected to operate.  In addition to this phenomenon, the maximum CO emission rate per unit of fuel 
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input also is not constant, increasing with lower operating temperature.  To address the potential 
variability of emissions, in its application, PPL Global Power Ventures evaluated the maximum annual 
emissions of the proposed facility based upon operation at different temperatures.  The results show that 
the annual emission of the facility would be below the applicable emissions thresholds for a major source 
even if the facility operated predominately at lower temperatures.   
 
Emissions from startup of the turbines would be considered when determining compliance with annual 
emission limits.  During startup of the turbines, it is expected that emissions of NOX, CO and VOM will 
be higher than during normal operation.  This is because the turbine combustors are not as efficient when 
fuel is first ignited and cannot immediately operate with water-injection into the burners.  This is 
generally a short-term phenomenon as the proposed turbines are typically able to be turned on and 
begin to produce power in a few minutes.  However, the SCR system, which has been proposed to 
further reduce NOx emissions cannot be effectively turned on and operated until the system achieves the 
correct temperature, which is expected to take about 30 minutes.  Because the SCR system is not 
essential for compliance, this is permissible.  In addition, this also means that the turbines can continue to 
operate during malfunctions of the SCR system, relying solely on the water injected burners to minimize 
NOx emissions.    

 
 

IV. APPLICABLE EMISSION STANDARDS 
 

All emission sources in Illinois must comply with the Illinois Pollution Control Board’s emission 
standards.  The Board's emission standards represent the basic requirements for sources in Illinois.  The 
proposed project will readily comply with applicable state emission standards (35 Ill. Adm. Code: 
Subtitle B). 

 
The turbines are also subject to the federal New Source Performance Standards (NSPS), 40 CFR 60 
Subpart GG, for Stationary Gas Turbines.  The Illinois EPA is administering NSPS in Illinois on behalf 
of the United States EPA under a delegation agreement.  This standard addresses NOX emission from 
gas turbines limiting NOX emissions to 75 ppm, adjusted for actual turbine efficiency.1  The project 
should also readily comply with the applicable requirements of these standards.  The application 
indicates NOX emissions would normally be at most 25 ppm with the water injected burners and would 
be further reduced to most 5 ppm NOx with the SCR systems. 
 

 
V. APPLICABLE REGULATORY PROGRAMS 
                                                                 
1  The NOx emission standard of the NSPS includes an adjustment for the efficiency of the particular model of gas 
turbine, expressed in terms of the fuel energy input per unit of power output.  This treats different models of turbines 
equitably, given the range of efficiency that is achieved by different models of turbines.   In other words, turbines are 
generally allowed the same amount of NOx emissions if they have the same power output, even if they differ in the 
amount of fuel that they use because one is more or less efficient than the other.   
 
The base level of efficiency associated with the NOx standard is 14.4 kilojoules heat input per watt hour output (kj/w-
h).   To the extent that a particular turbine is more efficient than 14.4 kj/w-h, i.e., has a lower heat input for per unit 
energy output, the NSPS limit for the turbine is greater than 75 ppm NOx.  With this adjustment for energy efficiency, 
the NOx emission limit for the proposed high-efficiency PPL Global turbines would be over 100  ppm NOx. 
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The proposed facility is not considered a major project under the federal rules for Prevention of 
Significant Deterioration of Air Quality (PSD), 40 CFR 52.21, or the state rules for Major Stationary 
Source Construction And Modification (MSSCAM) 35 IAC Part 203.  This is because the potential 
emissions from the proposed facility, as limited by the permit, would be less than the major source 
thresholds for PSD, i.e., nitrogen oxides, sulfur dioxide, carbon monoxide, and particulate matter are 
limited to less than 250 tons per year.  With respect to MSSCAM, volatile organic material (VOM) 
emissions would be limited to less than 25 tons per year.   
 
This facility is not being considered to be a new participating source under Illinois’ Emission Reduction 
Market System (ERMS), 35 IAC Part 205.  This is because emissions of VOM are expected to be 
below 10 tons per season (May through September.)  Although the permit would allow VOM 
emissions of 24.5 tons/year, which is greater than 10 tons per season, PPL Global indicates that its 
experience indicates that actual VOM emissions would be much less than the conservative VOM 
emission rates provided in the application.  If actual seasonal VOM emissions are 10 tons or greater, 
considering the results of VOM emissions testing for the turbines, PPL Global would be required to 
obtain allotment trading units (ATU) for the facility’s VOM emissions as a new participating source 
under the ERMS. 
 
This facility would be considered a major source under Illinois Clean Air Act Permit Program (CAAPP) 
pursuant to Title V of the Clean Air Act.  This is because the facility’s potential emissions would be 
greater than 100 tons per year, which is the relevant applicability threshold under the CAAPP.  
Accordingly, PPL Global would have to obtain a CAAPP operating permit for the facility after 
shakedown and testing of the turbines is complete.  PPL Global would also have to permit the facility as 
an affected source under the federal acid rain program because each turbine has the capacity to 
generate more than 25 MW of electricity. 

 
 

VI. AIR QUALITY IMPACTS 
 

With its application, PPL Global submitted an air quality impact analysis for NOX, CO, SO2, and PM.  
The analysis shows that the proposed facility would not significantly affect ambient air quality in the 
vicinity of the facility.  This is generally a consequence of the low concentrations of emissions in the 
exhaust from the turbines and the excellent dispersion achieved with the high-temperature of the exhaust.  
This is consistent with the Illinois EPA’s experience with other new natural gas fired simple cycle power 
plants. 
 
With respect to ozone, the ambient ozone levels in Lake County are the result of its location in the 
Greater Metropolitan Chicago area and are caused by emissions from many varied sources.  In order to 
improve ozone air quality in the greater Chicago area, reductions are needed in precursor emissions in 
both the Chicago area itself and from sources outside the area whose emissions contribute to high-levels 
of ozone entering the Chicago area.  The emissions from the proposed facility would be small compared 
to the emissions of all these existing sources and the proposed facility is not anticipated to have any 
measurable affect on local ozone air quality.  In any event, the emissions of the facility would be included 
in future planning to assure that sufficient reductions in emissions from existing sources are being 
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obtained to make the needed improvements in ozone air quality.  The facility would also be subject to 
any applicable requirements of future regulatory program to reduce emissions of ozone precursors. 

 
 

VII. PROPOSED PERMIT 
 

The conditions of the draft permit for the facility contain limitations and requirements for the turbines to 
help assure that the facility complies with applicable regulatory requirements.  The permit also identifies 
measures that must be used as good air pollution control practices to minimize emissions from the 
turbines. 
 
The draft permit includes enforceable limits on emissions and operation for the turbines to assure that the 
facility remains below the levels at which it would be considered major for PSD or MSSCAM (i.e. 250 
tons/year for NOX, CO, PM and SO2 and 25 tons/year for VOM).  In addition to limiting annual 
emissions, the permit also includes limits on hourly emissions and limitations on the amount of fuel that 
can be used in the turbines.   
 
The permit also establishes appropriate compliance procedures for the facility, including requirements 
for emission testing, monitoring, recordkeeping and reporting.  Continuous monitoring of fuel use is 
required for the turbines to confirm actual levels of operation.  Emission testing is required as part of the 
initial shakedown and operation of the turbines after completion of construction.  Testing must be 
conducted at the peak, intermediate, and low points in the normal operating range of the turbines to 
account for the expected variation in emissions based on turbine load.  Continuous emission monitoring 
for NOx and CO is required for the turbines due to the flexibility in operation being allowed and the 
presence of add-on control devices. 
 
These measures are being imposed to assure that the emissions of the turbines are accurately tracked to 
confirm compliance with both the short-term and annual emission limits established for them, considering 
the variation in emissions based on turbine load and ambient temperature. 

 
 

VIII. REQUEST FOR COMMENTS 
 

It is the Illinois EPA's preliminary determination that the proposed permit meets all applicable state and 
federal air pollution control requirements.  The Illinois EPA is therefore proposing to issue this permit. 

 
Comments are requested on this proposed action by the Illinois EPA and the proposed conditions of 
the draft permit. 


