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4.0 AIR QUALITY IMPACTS 

4.1 IMPACT ASSESSMENT BACKGROUND AND METHODOLOGY 

4.1.1 Overview 

As part of the CPCN application process, PPRP, in conjunction with 
MDE’s Air and Radiation Management Administration (ARMA), 
evaluates potential impacts to air quality resulting from emissions of 
projects to be licensed in Maryland.  This evaluation consists of emissions 
investigations and other studies, including air dispersion modeling 
assessments, to ensure that impacts to air quality from the proposed 
projects are acceptable.  PPRP and ARMA also conduct a complete air 
quality regulatory review for two purposes:  1) to assist in the impact 
assessment, because air quality regulatory standards and emissions 
limitations define levels to protect against adverse health, welfare, and 
environmental effects; and 2) to ensure that the proposed project will meet 
all applicable regulatory requirements. 

4.1.2 Regulatory Considerations 

The EPA has defined concentration-based National Ambient Air Quality 
Standards (NAAQS) for several pollutants, which are set at levels 
considered to be protective of the public health and welfare.  Specifically, 
the NAAQS have been defined for six “criteria” pollutants—particulate 
matter (PM10 and PM2.5), SO2, NO2, CO, ozone, and lead.  Air emissions 
limitations and pollution control requirements are generally more 
stringent for sources located in areas of the country that do not currently 
attain a NAAQS for a particular pollutant (known as “nonattainment” 
areas).   

Morgantown is located in Charles County, Maryland.  The air quality in 
Charles County, which is designated as Area V (COMAR 26.11.01.03) by 
ARMA, is currently in attainment of the NAAQS for all pollutants with 
the exception of ozone and PM2.5.  Because of the severity of the ozone 
pollution in Charles County, the County is designated a “moderate” 
ozone nonattainment for the 8-hour ozone standard.  The County was 
previously designated a “serious” ozone nonattainment area for the 1-
hour ozone standard, when it was in effect.  Emissions of the two 
pollutants that are the primary precursors to ozone—volatile organic 
compounds (VOCs) and NOx—are regulated more stringently in ozone 
nonattainment areas to ensure that air quality is not further degraded (i.e., 
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the ambient air concentrations of ozone do not continue to increase as new 
sources of emissions are constructed).   

PM2.5 is a newly regulated pollutant.  Charles County (and several other 
counties in Maryland and other states) became a designated PM2.5 

nonattainment area as of April 5, 2005.  Although EPA has promulgated 
an ambient standard for PM2.5 and has designated PM2.5 nonattainment 
areas, there are no Federal or State implementing regulations for PM2.5, as 
there are for ozone.  EPA published interim guidance for implementing 
PM2.5 nonattainment programs in a memorandum of September 2005.  
PPRP and MDE have used the interim guidance on PM2.5 for this case. 

Potential emissions from new and modified sources in attainment areas 
are evaluated through the Prevention of Significant Deterioration (PSD) 
program (COMAR 26.11.06.14).  The goal of the PSD program is to ensure 
that emissions from major sources do not degrade air quality.  Triggering 
PSD requires pollution control measures known as Best Available Control 
Technology (BACT) and additional impact assessments. 

Potential emissions from new and modified sources in nonattainment 
areas are evaluated through the nonattainment New Source Review (NA-
NSR) regulatory program (COMAR 26.11.17).  The goal of the NA-NSR 
program is to allow construction of new emission sources and 
modifications to existing sources, while ensuring that progress is made 
towards attainment of the NAAQS.  Triggering NA-NSR indicates that a 
project could adversely impact air quality, which means that impacts must 
be managed.  NA-NSR requires that major sources limit emissions of 
affected pollutants through the implementation of the most stringent 
levels of pollution control, known as the Lowest Achievable Emission Rate 
(LAER).  In addition, NA-NSR requires pollutant “offsets” to be obtained 
for every ton of regulated pollutant emitted.  

Because Morgantown is located in a nonattainment area for ozone and 
PM2.5 and an attainment area for the other pollutants, PPRP and ARMA 
assessed applicability with both NA-NSR and PSD to ensure that no 
adverse impacts would be caused by the proposed project.  The results of 
these evaluations for the proposed project are discussed in Section 4.3 
(PSD/NA-NSR Applicability). 

Other Federal and State air quality regulations may apply to the proposed 
project.  These regulations apply either as a result of the type of emission 
source that is to be constructed, reconstructed, modified, or as a result of a 
change of the pollutants to be emitted from the system.  These regulations, 
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discussed in Section 4.5, specify limits on pollutant emissions and impose 
recordkeeping and reporting requirements. 

4.2 PROPOSED PROJECT SOURCE CHARACTERIZATION 

As part of this Case No. 9085, Mirant originally applied for a CPCN for 
the installation of air pollution control equipment (e.g., wet FGD 
scrubbers) on Morgantown Units 1 and 2.  In February 2007, Mirant 
amended its application to also request approval to switch coals in both 
units, upgrade the pulverizer at Unit 2, and upgrade Unit 2’s turbine.  As 
explained in Section 1.2.2 in prior actions, Mirant requested and received 
approval to upgrade the pulverizer on Unit 1.  Because the pulverizer 
upgrades, coal switching (to coal the units were not previously capable of 
pulverizing), and the turbine upgrade have the potential to affect air 
emissions, PPRP evaluated these projects in conjunction with the APC 
equipment installation.  The installation of selective catalytic reduction 
(SCR) units on both Unit 1 and 2 is a separate project that was not 
specifically evaluated in this review; however, in evaluating the future 
emissions after the APC Project completion, any changes to emission 
characteristics resulting from the SCR were accounted for (e.g., a 
reduction in NOx).   

4.2.1 Pollution Control Equipment 

Mirant is proposing to retrofit existing Units 1 and 2 at Morgantown with 
air pollution control (APC) equipment consisting of a wet FGD for SO2 
and mercury control, and a sorbent injection system for sulfuric acid mist 
(SAM) control.  The APC train will be identical for Units 1 and 2; the two 
units will share a single new stack.  Figure 4-1 is a schematic showing the 
flue gas train from the existing and proposed configurations.  The 
equipment to the left of the vertical line depicts the existing system (boiler 
to existing stack).  The two sides together (to the left and to the right of the 
vertical line) depict the proposed system (existing train as well as the new 
APC equipment).  With the exception of the existing stack—which will be 
used essentially as a relief valve for emergency situations—the equipment 
to the right of the vertical line is the equipment that is the subject of this 
CPCN.  Mirant has also requested approval for an interim SAM sorbent 
injection system that is not depicted in Figure 4-1.  Prior to the operation 
of the FGD, an alkaline SAM sorbent will be injected directly into the 
furnace.  Key components of the FGD system are described below. 



   

MD PPRP  4-4  Morgantown ERD – PSC Case 9085 

Figure 4-1 Schematic of the Proposed Flue Gas Train at Morgantown Units 1 and 2 

 

 

 

 

 

 

 

 

 

 

4.2.1.1 Sorbent Injection - Acid Mist Control 

Sulfur trioxide (SO3) is routinely formed as part of the combustion process 
within the boiler as the sulfur from the coal is oxidized beyond SO2.  
Furthermore, with the installation of an SCR, the oxidizing catalyst 
converts some portion of the SO2 formed in the boilers to additional SO3.  
SO3 will react with the water in the wet FGD system, forming fine 
particles (aerosols) of H2SO4, also known as SAM.  To prevent the 
formation of SAM, Mirant proposes to operate a sorbent injection system 
to remove SO3 prior to the wet FGD.  The sorbent will be injected 
downstream of the existing electrostatic precipitators (ESPs), will mix in 
the flue gas and will chemically combine with the SO3 prior to it being 
removed downstream in the FGD system.  Mirant has selected calcium 
hydroxide (Ca(OH)2) as the SAM sorbent, which is projected to achieve a 
SAM removal rate of up to 90%.  Mirant has indicated that the sorbent 
injection rate will be maintained to ensure there is not a significant 
emissions increase over the baseline emission levels.  Based on the 
emission estimates shown in Appendix B, for coals with the maximum 
level of sulfur (4.5 lb SO2/MMBtu), Mirant will have to control at least 
70% of the SAM generated.  The excess sorbent and its by-products (e.g., 
calcium sulfate) are very soluble in water and will be removed by and 
dissolved in the wet scrubber liquor. 
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Prior to the installation of the wet scrubbers, Mirant proposes to install an 
interim SAM sorbent injection system.  This system will consist of 
injecting magnesium hydroxide (Mg(OH)2) into the furnaces to remove 
SAM formed during combustion.  The excess sorbent reactant and 
byproducts will be additional particulate matter exiting the boiler and will 
be removed by the existing ESP. 

4.2.1.2 Booster Fans 

New booster fans will be installed for each unit to overcome the flow 
resistance associated with the FGD system ductwork, absorbers, and 
stack.  

4.2.1.3 Wet FGD 

A wet FGD system will be employed to reduce the emissions of SO2.  In 
wet FGD systems, as the flue gas enters a large vessel (absorber), it is 
sprayed with a water-limestone slurry.  The calcium in the slurry reacts 
with the SO2 to form calcium sulfite or calcium sulfate (i.e., removing the 
SO2).  Mirant has indicated that the scrubber will remove at least 92% of 
the inlet SO2.  The calcium sulfite in the absorber is nearly one hundred 
percent oxidized to form gypsum (calcium sulfate) by bubbling 
compressed air through the sulfite slurry in an absorber reaction tank.  It 
is Mirant’s intention to sell the gypsum off-site to a wallboard 
manufacturer for beneficial reuse (see Section 7.1).  The scrubber outlet 
will have a mist eliminator to minimize the discharge of entrained 
scrubbing liquor droplets. 

4.2.1.4 Stack 

One new stack will be installed to exhaust the flue gases for both units.  
The new stack will be 400 feet high with a concrete or steel frame chimney 
shell surrounding and supporting two flues, one for each unit.  Each flue 
will have an approximate diameter of 26.9 feet.  The existing stack may be 
utilized as a boiler protection device to prevent high vacuum excursions 
to the existing furnace.  The new flues will be constructed of fiberglass 
reinforced plastic (FRP). 

4.2.2 Pulverizer Upgrade and Coal Flexibility 

The existing pulverizers at Morgantown were designed for high heat 
content, softer coals from Northern Appalachia.  The supply of this 
specific type of coal has dwindled, Mirant’s contract for obtaining this coal 
will soon expire, and Mirant has indicated that they need the flexibility of 
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obtaining coals from other sources.  Some of these sources, central 
Appalachia and South America, have harder coals typically with higher 
ash and moisture contents and lower sulfur contents and heating values.  
Accordingly, Mirant has proposed to upgrade the pulverizers on 
Morgantown’s Unit 2 boiler as part of this Case 9085, as described in the 
CPCN application Amendment (Mirant, 2007).  As described previously, 
Mirant has already received approval for the upgrade to the pulverizers 
on Unit 1. 

The pulverizer upgrades for Unit 2 (and Unit 1) include: 

• Adding a 1000 hp, higher speed exhauster fan motor, pedestal 
bearing, and fan rotor; 

• Installing medium voltage variable frequency drives to control the 
exhauster fan speed; 

• Moving the existing motor to a new location to drive the bowl mill 
alone; 

• Installing dynamic classifiers to replace the static classifier 
assembly;  

• Replacing the pulverizer bowl and vane wheels; and 

• Removing the exhauster inlet damper and installing a new cold air 
damper. 

The upgrade of the pulverizers, with Unit 2’s upgrade scheduled for 
spring 2008, is designed to accomplish two goals:  increase coal capacity 
(needed for coals with lower heating values), and improve low-load 
efficiency.  The replacement of the static classifier with a dynamic 
classifier and the replacement of other components will increase the 
capacity.  The use of the variable speed motor to drive the exhauster, 
combined with the elimination of the exhauster inlet damper, will 
improve low load efficiency.  Ultimately, harder coals with lower heating 
values, lower sulfur contents, and higher ash contents will be able to be 
used in place of the softer, higher sulfur coals used currently.   

With Morgantown’s current coal, the upgraded pulverizers will perform 
the same function with spare capacity available in preparation for 
expanded fuel opportunities.  The increased coal capacity (in pounds per 
hour) is needed to allow operation without load reduction with coal that 
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has a lower heating value than is being burned currently.  Depending on 
the magnitude of the increase in capacity and the actual heating value of 
the coal, the heat input to the boiler (firing rate) could also be increased to 
produce more steam flow to the turbine.  If there is no increase in steam 
flow to the turbine, the pulverizer upgrade will not, however, increase the 
boiler firing rate or emissions.  Since there will be no such increase of 
steam flow (see Section 4.2.3), the pulverizer upgrades have no impact on 
emissions at Morgantown without a change in coal. 

4.2.3 Unit 2 Turbine Upgrade 

Mirant is also proposing to upgrade Morgantown Unit 2’s steam turbine.  
The high pressure (HP) and intermediate pressure (IP) sections of Unit 2 
will be replaced with a new high efficiency GE Dense Pack steam path 
designed for a valve wide-open throttle flow of 4,250,000 lbm/hr at initial 
steam conditions of 3,500 psig/1000°F and reheat temperature of 1000°F.  
This upgrade would include the installation of a new HP/IP rotor and 
stationary diaphragms.  The new turbine rotor includes one additional 
row of blades with improved blade and seal designs.  The upgrade will 
improve heat rate and increase generator output at Unit 2’s current steam 
flow, thus improving efficiency and off-setting some of the increase in 
parasitic load resulting from the installation of the new pollution control, 
SCR and FGD, systems on Unit 2. 

The turbine upgrade is not expected to increase emissions.  Based on the 
steam flows associated with the turbine upgrade, the maximum heat input 
into the boiler has been calculated as being 5,464 MMBtu/hr at rated main 
conditions and 5,716 MMBtu/hr at 5% steam overpressure, assuming a 
boiler efficiency of 90%.  While it may be possible for a fossil plant boiler 
like those at Morgantown to operate with 90% efficiency for limited 
periods of time, it is somewhat optimistic.  Even with a boiler efficiency of 
87%, the rated heat input to the boiler is less than the 5,800 MMBtu/hr 
given as the maximum boiler heat input by Mirant.  The worst-case hourly 
emission calculations were based on the 5,800 MMBtu/hr value as a 
conservative assumption.   

Furthermore, Mirant has indicated that the limiting factor for heat input in 
both units at Morgantown is the heat transfer area within the boilers.  
Therefore, the turbine upgrade will not increase the boiler heat input in 
the system and will only provide an increase in efficiency, not emissions.  
Lastly, Mirant has indicated that the turbine upgrade will not improve 
availability of the units. 
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4.2.4 Stack Emissions Characterization 

As discussed in Section 4.2.2, new pulverizers are being installed at 
Morgantown to allow for greater coal flexibility.  Because the pulverizer 
upgrade allows for the use of different coals and will be operational prior 
to the completion of the APC Project, emissions from Units 1 and 2 have 
been characterized for two scenarios.  The first is a pre-FGD scenario 
using a different coal than currently used by the Morgantown facility.  
This scenario spans 2007 to 2009 after the pulverizer upgrades on Unit 2 
(and Unit 1) and prior to the completion of the FGD system.  The second is 
the post-FGD scenario that evaluates worst case emissions possible once 
the FGD system is in place.  The post-FGD scenario allows for the use of 
both current coal and different types of coal (e.g., high sulfur coals with 
up to 4.5 lb SO2/MMBtu or harder coals with a lower heating value, 
respectively) made possible by the FGD system and the pulverizer 
upgrade.  Neither scenario involves any modification to the units that 
would increase the heat input to the boilers.  Therefore, all projected 
actual emission calculations use the maximum heat input (5,800 
MMBtu/hr) for hourly calculations and a representative annual heat input 
for annual calculations (see Section 4.3.1 on PSD Applicability).  What 
impacts the emissions for the units is the emission factor (i.e., lb/MMBtu 
or lb/ton) for each pollutant for each scenario. 

Mirant presented estimates of total suspended particulates (TSP or PM), 
PM10, PM2.5, SO2, NOx, CO, VOC and SAM emissions from the APC 
Project, along with the assumptions used to estimate emissions in its 
CPCN application and Responses to DNR Data Requests Nos. 1 through 4.  
PPRP used this information to verify emissions for each source and for the 
APC Project. 

Throughout this ERD, the following nomenclature will be used when 
referring to particulate matter: 

• PM – total filterable or suspended particulate; 

• PM10 – filterable plus condensable particulate <10 microns in diameter; 
and 

• PM2.5 -- filterable plus condensable particulate <2.5 microns in 
diameter.  

One will note that in various locations that emissions of PM10 and PM2.5 
may be larger than emissions of PM.  This is possible if the filterable 
portion of these pollutants are all considered to be equal (i.e., all of the 
filterable PM is less than 2.5 microns in size) and there is also condensable 
particulate matter from the source.  If the source does not emit 
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condensable PM (i.e., no organics or sulfur compounds), then the PM10 
and PM2.5 emissions would not be greater than PM emissions. 

4.2.4.1 Pre-FGD Scenario 

Prior to the installation of the FGD, there is an interim period in which the 
coal used at the Morgantown facility may change due to the pulverizer 
upgrade.  This scenario would involve a significant decrease in SO2 due to 
the possibility of using harder coals with a lower sulfur content.  The 
harder coals also typically have a lower heating value and higher ash 
contents.  For those pollutants that have emissions related to the amount 
of coal burned (i.e., those with lb/ton emission factors, like CO and VOC), 
there is an increase in emissions under this scenario, due to the need to 
burn a greater amount of coal to get the same heat into the furnace.  

To evaluate the projected particulate matter emissions from the burning of 
coal with the higher ash content and lower heating value, Mirant 
employed an ESP performance model developed by the Electric Power 
Research Institute (EPRI) to evaluate the impacts on PM emissions under 
this scenario.  The model evaluated both the generation of PM from the 
furnace and the removal of PM in the ESPs.  With the model calibrated to 
provide emissions under current conditions that match existing emission 
levels, it projected PM emission levels for both South American and 
Central Appalachian coals.  The results showed that the ESP could remove 
additional PM from the boilers and that PM emissions would not increase.   

To be conservative, PPRP included another potential source of particulate 
matter in the projected actual emission calculations during the Pre-FGD 
scenario:  trace PM from the use of the SAM sorbent injection system.  
This interim system will become operational when each of the SCRs 
becomes operational.   

The installation of the SCRs at Morgantown are considered a separate 
project by the PSC and MDE; therefore, NOx emissions for the pre-FGD 
scenario reflect the installation of the SCRs and the reduction of NOx.  
Although the upgraded pulverizers do not change Morgantown’s ability 
to burn its current coals (i.e., with sulfur contents as high as 3.5 lbs 
SO2/MMBtu), SO2 and SAM emissions presented for the Pre-FGD 
scenario are based on the worst-case sulfur content from the different 
coals that may be burned at Morgantown after the pulverizer 
modifications. 

Table 4-1 summarizes the projected short-term (i.e., maximum hourly) 
emission rates for the pre-FGD scenario.  Projected annual emissions are 
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summarized in Table 4-2.  Emissions are based on the following 
assumptions: 

 

• A maximum hourly heat input equal to 5,800 MMBtu for each unit; 

• Annual heat inputs representative of baseline years for each pollutant; 

• Use of worst-case new coal (2.44 lb SO2/MMBtu from Central 
Appalachia) and no SO2 removal due to the FGD system not yet being 
installed; 

• SCR operation with a NOx emission rate of 0.1 lb/MMBtu; 

• Operation of existing ESPs operation with a short-term maximum PM 
emission rate of 0.14 lb/MMBtu (i.e., the regulatory limit);  

• Annual average PM emission rate of 0.059 lb/MMBtu (based on ESP 
model); 

• Filterable PM10 and PM2.5 assumed to equal PM emissions; 

• Total PM10 and Total PM2.5 = filterable portion plus 0.03 lb/MMBtu for 
condensable PM from AP-42 (EPA, 2007) for a short-term value of 0.17 
lb/MMBtu; 

• SAM emission rate of 0.029 lb/MMBtu based on a 90% reduction of 
combustion-generated SAM using the interim SAM injection system; 

• CO emission rate of 0.5 lb/ton from AP-42 (EPA, 2007); and 

• VOC emission rate of 0.06 lb/ton from AP-42 (EPA, 2007). 

Table 4-1   Pre-FGD Scenario Projected Short-term Emissions for Units 1 and 2 

Emissions Unit PM PM10/PM2.5 1 SO2 NOx CO VOC SAM 

812 lb/hr 986 lb/hr 14,152 lb/hr 580 lb/hr 125 lb/hr 15 lb/hr 168 lb/hr Unit 1                             

0.14 

lb/MMBtu 

0.17 

lb/MMBtu 

2.44 

lb/MMBtu 

0.1 

lb/MMBtu 

0.022 

lb/MMBtu 

0.0026 

lb/MMBtu 

0.029 

lb/MMBtu 

812 lb/hr 986 lb/hr 14,152 lb/hr 580 lb/hr 125 lb/hr 15 lb/hr 168 lb/hr Unit 2                             

0.14 

lb/MMBtu 

0.17 

lb/MMBtu 

2.44 

lb/MMBtu 

0.1 

lb/MMBtu 

0.022 

lb/MMBtu 

0.0026 

lb/MMBtu 

0.029 

lb/MMBtu 

1 Includes filterable + condensable fraction 
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Table 4-2  Pre-FGD Scenario Projected Annual Emissions for Units 1 and 2 (Tons per 
Year) 

Emissions 
Unit PM PM10 PM2.5 SO2 NOx CO VOC SAM 

Unit 1 1,058 1,583 1,577 41,418 1,910 413 49.5 491 

Unit 2 1,056 1,580 1,574 42,317 1,764 375 45.0 501 

Total 2,114 3,163 3,151 83,735 3,674 788 94.5 992 

 

4.2.4.2 Post-FGD Scenario 

The APC Project will substantially reduce SO2 emissions with the 
installation of the wet FGD.  NOx emissions will also be reduced due to 
the installation of the SCR systems, currently being planned /constructed. 

For PM, the FGD is expected to provide some additional removal.  Mirant 
reports that the vendor has a PM emissions guarantee of: 

0.03 lb/MMBtu when the inlet loading is from 0.03 – 0.1 lb/MMBtu; and 

0.015 lb/MMBtu when the inlet loading is less than 0.03 lb/MMBtu. 

A vendor guarantee for inlet loadings above 0.1 lb/MMBtu was not 
available for this review, but, since percent removal would increase as the 
inlet loading increases, the 70% removal from the guarantee was 
conservatively applied to the current regulatory limit of 0.14 lb/MMBtu 
(i.e., to represent the worst-case outlet from the current ESPs) to estimate a 
maximum outlet emission factor of 0.042 lb/MMBtu PM for the FGD.  
When 0.03 lbs/MMBtu of condensable PM is added to this value for PM10 
and PM2.5, their maximum, short-term emission rate for these compounds 
would be estimated as 0.072 lbs/MMBtu. 

CO under the post-FGD scenario should not change since, with the 
current coal, there are no changes to the combustion process within the 
boiler that would affect CO generation.  If the new coals (i.e., with a lower 
heating value) are burned after the FGD is installed, the emissions would 
be represented by the pre-FGD scenario. 

SAM emissions are evaluated in the post-FGD scenario because the FGD 
allows Morgantown to burn higher sulfur coals, which can cause higher 
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SAM emissions.  However, Mirant has indicated that a sorbent injection 
system using calcium hydroxide will be installed to remove up to 90% of 
the SAM generated.  Since the removal efficiency is directly related to the 
amount of sorbent injected, it can be varied to achieve different emission 
rates.  Mirant indicated that they will operate the SAM sorbent injection in 
a way to at least achieve no increase in annual SAM emissions.  Based on 
the parameters provided by Mirant, at a maximum sulfur content of 4.5 
lbs SO2/MMBtu, approximately 70% of the SAM generated will have to be 
removed to avoid an increase in SAM emissions. 

Table 4-3 summarizes the projected short-term, maximum hourly 
emission rates for the proposed APC Project sources.  Projected annual 
emissions from the APC Project are summarized in Table 4-4.  Emissions 
are based on the following assumptions: 

• A maximum hourly heat input equal to 5,800 MMBtu for each unit; 

• Annual heat inputs representative of baseline years for each pollutant; 

• Use of worst-case, current coal (4.5 lb SO2/MMBtu) and 92% SO2 
removal by the FGD system; 

• SCR operation with a NOx emission rate of 0.1 lb/MMBtu; 

• Operation of existing ESPs and FGD with a maximum PM emission 
rate of 0.042 lbs/MMBtu (i.e., the extrapolated vendor guarantee);  

• Filterable PM10 and PM2.5 assumed to equal PM emissions; 

• Total PM10 and Total PM2.5 = filterable portion plus 0.03 lb/MMBtu for 
condensable PM from AP-42 (EPA, 2007) for a value of 0.072 
lb/MMBtu; 

• SAM emission rate of 0.035 lb/MMBtu based on a 69% reduction of 
SAM across the SAM injection and FGD systems; 

• CO emission rate of 0.5 lb/ton from AP-42 (EPA, 2007); and 

• VOC emission rate of 0.06 lb/ton from AP-42 (EPA, 2007). 
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Table 4-3 Post-FGD Scenario Projected Short-term Emissions for Units 1 and 2  

Emissions 

Unit 
PM PM10/PM2.5 2 SO2 NOx CO VOC SAM 

244 lb/hr 418 lb/hr 2,088 lb/hr 580 lb/hr 113 lb/hr 14 lb/hr 203 lb/hr Unit 1                             

0.042 

lb/MMBtu 

0.072 

lb/MMBtu 

0.36 

lb/MMBtu 

0.1 

lb/MMBtu 

0.02 

lb/MMBtu 

0.0023 

lb/MMBtu 

0.035 

lb/MMBtu 

244 lb/hr 418 lb/hr 2,088 lb/hr 580 lb/hr 113 lb/hr 14 lb/hr 199 lb/hr Unit 2                             

0.042 

lb/MMBtu 

0.072 

lb/MMBtu 

0.36 

lb/MMBtu 

0.1 

lb/MMBtu 

0.02 

lb/MMBtu 

0.0023 

lb/MMBtu 

0.034 

lb/MMBtu 

1 Short-term emissions of PM10, PM2.5, mercury, and SAM were not reported.  NOx and 
VOC emissions are worst-case, as NOx + VOC = 7.8 g/hp-hr.  
2 Includes filterable + condensable fractions. 

Table 4-4  Post-FGD Scenario Projected Annual Emissions for Units 1 and 2 (Tons 
per Year) 

Emissions 
Unit PM PM10 PM2.5 SO2 NOx CO VOC SAM 

Unit 1 742 1,272 1,272 6,111 1,910 373 44.8 595 

Unit 2 741 1,270 1,270 6,244 1,764 339 40.6 594 

Total 1,483 2,542 2,542 12,355 3,674 712 85.4 1,189 

In addition to criteria pollutants, boilers also emit Hazardous Air 
Pollutants (HAPs) such as heavy metals (e.g., arsenic, cadmium, 
chromium, etc.), hydrogen chloride, hydrogen fluoride, volatile organics 
and polycyclic aromatic hydrocarbons (PAHs).  These emissions are 
estimated in Table 4-5 for the Morgantown Units 1 and 2, using EPA’s AP-
42 (EPA, 2007) emission factors and the maximum potential annual coal 
throughput (to present a Potential-to-Emit).  HAPs from the proposed 
quench pumps are also included in this table.  Further information on 
their criteria pollutant emissions is found in Section 4.2.7. 

Maryland also has Toxic Air Pollutant (TAP) regulations that are 
applicable to all pollutants listed in COMAR 26.11.16.06 and 26.11.16.07.  
However, fuel burning equipment, which includes the Morgantown units, 
is exempt from these regulations.  Therefore, the emissions associated 
with non-HAP TAPs are not estimated for the boilers. 



   

MD PPRP  4-14  Morgantown ERD – PSC Case 9085 

Table 4-5 Estimated HAP Emissions from Morgantown Units 1 and 2 and the 
Proposed Quench Pumps 

Boilers Diesel Quench Pumps 
HAP (lb/ton) (tpy) (lb/MMBtu) (tpy) 

Totals by  

HAP (tpy) 

Acetaldehyde 5.70E-04 1.25E+00 7.67E-04 3.01E-04 1.25E+00 

Acetophenone 1.50E-05 3.29E-02 - - 3.29E-02 

Acrolein 2.90E-04 6.37E-01 9.25E-05 3.62E-05 6.37E-01 

Benzene 1.30E-03 2.85E+00 9.33E-04 3.66E-04 2.85E+00 

Benzyl chloride 7.00E-04 1.54E+00 - - 1.54E+00 

Biphenyl 1.70E-06 3.73E-03 - - 3.73E-03 

Bis(2-ethylhexyl)phthalate (DEHP) 7.30E-05 1.60E-01 - - 1.60E-01 

Bromoform 3.90E-05 8.56E-02 - - 8.56E-02 

1,3 Butadiene - - 3.91E-05 1.53E-05 1.53E-05 

Carbon disulfide 1.30E-04 2.85E-01 - - 2.85E-01 

2-Chloroacetophenone 7.00E-06 1.54E-02 - - 1.54E-02 

Chlorobenzene 2.20E-05 4.83E-02 - - 4.83E-02 

Chloroform 5.90E-05 1.29E-01 - - 1.29E-01 

Cumene 5.30E-06 1.16E-02 - - 1.16E-02 

Cyanide 2.50E-03 5.49E+00 - - 5.49E+00 

2,4-Dinitrotoluene 2.80E-07 6.15E-04 - - 6.15E-04 

Dimethyl sulfate 4.80E-05 1.05E-01 - - 1.05E-01 

Ethyl benzene 9.40E-05 2.06E-01 - - 2.06E-01 

Ethyl chloride 4.20E-05 9.22E-02 - - 9.22E-02 

Ethylene dichloride 4.00E-05 8.78E-02 - - 8.78E-02 

Ethylene dibromide 1.20E-06 2.63E-03 - - 2.63E-03 

Formaldehyde 2.40E-04 5.27E-01 1.18E-03 4.62E-04 5.27E-01 

Hexane 6.70E-05 1.47E-01 - - 1.47E-01 

Isophorone 5.80E-04 1.27E+00 - - 1.27E+00 

Methyl bromide 1.60E-04 3.51E-01 - - 3.51E-01 

Methyl chloride 5.30E-04 1.16E+00 - - 1.16E+00 

Methyl ethyl ketone 3.90E-04 8.56E-01 - - 8.56E-01 

Methyl hydrazine 1.70E-04 3.73E-01 - - 3.73E-01 

Methyl methacrylate 2.00E-05 4.39E-02 - - 4.39E-02 

Methyl tert butyl ether 3.50E-05 7.68E-02 - - 7.68E-02 

Methylene chloride 2.90E-04 6.37E-01 - - 6.37E-01 

Naphthalene 1.30E-05 2.85E-02 8.48E-05 3.32E-05 2.86E-02 

Phenol 1.60E-05 3.51E-02 - - 3.51E-02 

Propylene - - 2.58E-03 1.01E-03 1.01E-03 

Propionaldehyde 3.80E-04 8.34E-01 - - 8.34E-01 

Styrene 2.50E-05 5.49E-02 - - 5.49E-02 

Tetrachloroethylene 4.30E-05 9.44E-02 - - 9.44E-02 

1,1,1-Trichloroethane 2.00E-05 4.39E-02 - - 4.39E-02 

Toluene 2.40E-04 5.27E-01 4.09E-04 1.60E-04 5.27E-01 

Vinyl acetate 7.60E-06 1.67E-02 - - 1.67E-02 

Xylenes 3.70E-05 8.12E-02 2.85E-04 1.12E-04 8.13E-02 

 Antimony   1.80E-05 3.95E-02 - - 3.95E-02 

 Arsenic   4.10E-04 9.00E-01 - - 9.00E-01 

 Beryllium   2.10E-05 4.61E-02 - - 4.61E-02 

 Cadmium   5.10E-05 1.12E-01 - - 1.12E-01 

 Chromium   2.60E-04 5.71E-01 - - 5.71E-01 

 Chromium (VI)   7.90E-05 1.73E-01 - - 1.73E-01 

 Cobalt   1.00E-04 2.19E-01 - - 2.19E-01 

 Lead   4.20E-04 9.22E-01 - - 9.22E-01 



   

MD PPRP  4-15  Morgantown ERD – PSC Case 9085 

HAP Boilers 

Diesel 

Quench 

Pumps 

Totals by  

HAP (tpy) HAP Boilers 

 Magnesium   1.10E-02 2.41E+01 - - 2.41E+01 

 Manganese   4.90E-04 1.08E+00 - - 1.08E+00 

 Mercury   8.30E-05 1.82E-01 - - 1.82E-01 

 Nickel   2.80E-04 6.15E-01 - - 6.15E-01 

 Selenium   1.30E-03 2.85E+00 - - 2.85E+00 

PAH 2.08E-05 4.56E-02 - - 4.56E-02 

HCl 1.20E+00 2.63E+02 - - 2.63E+02 

HF 1.50E-01 3.29E+01 - - 3.29E+01 

Total HAPs 1.37 348 0.0064 0.0025 348 

4.2.5 Material Handling Operations 

Material handling operations generate fugitive particulate matter from 
wind erosion of open material piles, material transfer, and release of road 
dusts from truck traffic (for delivery and pickup of materials and wastes).   

Material handling operations for the APC Project will include limestone 
and gypsum delivery, unloading, transfer, storage, handling and loading 
and minor material handling systems.  Because Mirant has proposed that 
the limestone needed at Mirant’s Chalk Point Generating Station be 
received at Morgantown and then delivered to Chalk Point by rail, 
limestone loading emissions for deliveries to Chalk Point are also 
considered.  Minor material handling operations include wastewater 
treatment system caustic materials, residual waste handling, and SAM 
control system reagent handling.  

Mirant presented estimates of PM, PM10, and PM2.5 emissions (all 
representing only filterable material) from the APC Project, along with the 
assumptions used to estimate emissions, in its CPCN application, CPCN 
application amendment, and Responses to DNR Data Request Nos. 1-4.  
Although Mirant indicated that it would utilize different modes of 
transportation (barge, rail, and trucking) in its application, Mirant also 
indicated that barging will be its primary mode of materials transport.  
However, since the company is not willing to commit to only barging 
materials,  PPRP and ARMA evaluated fugitive dust emissions from each 
limestone receiving scenario (via barge, rail, and truck) and evaluated 
fugitive dust emissions from the gypsum transportation scenarios (via 
truck and rail) to estimate emissions on a worst-case basis.  A summary of 
the potential fugitive dust emissions from these scenarios is presented in 
Tables 4-6 and 4-7.  It is important to note that potential emissions from 
paved roads were accounted for in all trucking scenarios. 
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 Table 4-6  Limestone Worst-Case Transportation Determination (Tons per Year) 

Emissions (tpy) 
Operation & Transportation 

PM  PM10  PM2.5 

Scenario 1: Limestone Received by Barge 

Receive Limestone by Barge Total 5.04 1.62 0.244 

Scenario 2: Limestone Received by Truck 

Receive Limestone by Truck Total 6.81 1.65 0.247 

Scenario 3: Limestone Received by Rail 

Receive Limestone by Rail Total 0.831 0.393 0.059 

Table 4-7  Gypsum Worst-Case Transportation Determination (Tons per Year) 

Emissions (tpy) 
Operation & Transportation 

PM  PM10  PM2.5 

Scenario 1: Gypsum Transported by Truck 

Transport Gypsum by Truck 9.47 1.91 0.284 

Scenario 2: Gypsum Transported by Rail 

Transport Gypsum by Rail 0.222 0.105 0.016 

Based on the information above, PPRP determined that shipping and 
receiving both limestone and gypsum material via trucking would 
generate the most fugitive dust emissions.  Therefore, PPRP and ARMA 
have assumed that all transportation for the APC Project will be handled 
by truck to help represent the worst-case material handling emissions.   

Potential annual fugitive PM emissions from APC Project material 
handling operations were independently calculated by PPRP using EPA 
AP-42 emission factors (EPA, 2007), Section 2.3.1.3.3 of EPA’s Fugitive 
Dust Background Document (EPA, 1992), and information and 
assumptions provided by Mirant (Mirant, 2006), and the following 
maximum reported facility throughputs: 

• Limestone – 662,000 tpy by barge (233,000 tpy of that would be 
transported to Chalk Point) or 429,000 tpy by rail or truck (used at 
Morgantown); and 

• Gypsum - 703,000 tpy. 

Tables 4-8 through 4-11 list each of the fugitive dust sources from 
handling limestone or gypsum proposed as part of the APC Project and 
the PM control methods to be employed and used by PPRP for estimating 
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emissions.  The specific control efficiencies provided by Mirant for each 
source are found in the air emission calculations in Appendix B. 

Table 4-8  Morgantown Limestone Handling via Barge 

Fugitive Emission Source Control Method 

Barge Unloader Bin Vent (BU-0) Fabric Filter Vent 

Barge Unloader to Stackout Conveyor 1 (BU-1) Enclosed transfer to conveyor 

Stackout Conveyor 1 to Stackout Conveyor 2 (BU-2) Enclosed conveyor & gallery 

Stackout Conveyor 2 to Transfer Tower 2 (BU-3) Enclosed transfer tower 

Transfer Tower 2 to Transfer Tower 3 (BU-4) Enclosed structure 

Transfer from Stackout Conveyor to Storage Pile (BU-5) Enclosed storage pile 

Transfer from Storage Pile with Reclaim Feeder to Reclaim 
Conveyor 1 (LR-1) 

Partially enclosed conveyor 

Transfer from Reclaim Conveyor 1 to Reclaim Conveyor 2 
at Transfer House (LR-2) 

Enclosed conveyor & transfer tower 

Transfer from Transfer House Reclaim Conveyor 2 to 
Storage Silos (LR-3) 

Enclosed conveyor w/ silo bin vent 

Transfer from Limestone Storage Pile to Chalk Point 
Loadout Conveyor (CL-1) 

Partially enclosed conveyor 

Transfer from Loadout Conveyor to Loading Building 
(CL-2) 

Enclosed drop 

Transfer from Loading Building to Truck or Rail (CL-3) Enclosed drop 

Table 4-9  Morgantown Limestone Handling via Truck 

Fugitive Emission Source Control Method 

Transfer from Dump to Unloading Hopper (TU-1) Wind shield 

Transfer from Unloading Hopper to Belt Feeders to 
Stackout Conveyor (T/RU-2) Enclosed transfer house 

Transfer from Stackout Conveyor to Storage Pile (T/RU-3) Enclosed storage pile 

Transfer from Storage Pile with Reclaim Feeder to Reclaim 
Conveyor 1 (LR-1) Partially enclosed conveyor 

Transfer from Reclaim Conveyor 1 to Reclaim Conveyor 2 
at Transfer House (LR-2) Enclosed conveyor & transfer tower 

Transfer from Transfer House Reclaim Conveyor 2 to 
Storage Silos (LR-3) Enclosed conveyor w/ silo bin vent 

Table 4-10  Morgantown Limestone Handling via Rail 

Fugitive Emission Source Control Method 

Transfer from Car Bottom Dumper to Unloading Hopper 
(RU-1) 

Covered top bottom discharge below 
grade hoppers 

Transfer from Unloading Hopper to Belt Feeders to 
Stackout Conveyor (T/RU-2) 

Enclosed transfer house 

Transfer from Stackout Conveyor to Storage Pile (T/RU-3) Enclosed storage pile 

Transfer from Storage Pile with Reclaim Feeder to Reclaim 
Conveyor 1 (LR-1) 

Partially enclosed conveyor 

Transfer from Reclaim Conveyor 1 to Reclaim Conveyor 2 
at Transfer House (LR-2) 

Enclosed conveyor & transfer tower 

Transfer from Transfer House Reclaim Conveyor 2 to 
Storage Silos (LR-3) 

Enclosed conveyor w/ silo bin vent 
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Table 4-11  Morgantown Gypsum Handling via Truck or Rail 

Fugitive Emission Source Control Method 

Transfer Gypsum from FGD Scrubber to Discharge 
Conveyors (GU-1) 

Enclosed transfer & conveyor 

Transfer from Discharge Conveyors to Transfer House 1 
(GU-2) 

Enclosed transfer house 

Transfer from Transfer House 1 to Transfer House 2 (GU-
3) 

Enclosed transfer house 

Transfer from Transfer House 2 to Gypsum Storage Pile 
(GU-4) 

Enclosed pile 

Transfer from Gypsum Storage Pile to Loadout Conveyor 
(GL-1) 

Partially enclosed building 

Transfer from Loadout Conveyor to Loading Building 
(GL-2) 

Enclosed transfer house 

Transfer from Loading Building to Truck or Rail (GL-3) Enclosed 

A summary of the material handling emissions is presented in Table 4-12 
and backup calculations are provided in Appendix B.  Based on Mirant’s 
Response to DNR’s Data Request No. 1, Question 1-19 (Mirant, 2006a), the 
unloading and handling of SAM sorbent will have minimal fugitive 
emissions as these operations are fully enclosed and conveyed using fully 
enclosed pneumatic conveyors.  The pneumatic conveyor system is 
directly connected to the SAM sorbent storage silo, which is vented 
through a HEPA filter.  Emissions from this storage silo are accounted for 
in Table 4-12.   

Table 4-12  Morgantown Projected Annual Emissions for Material Handling        
(Tons per Year) 

 PM PM10 PM2.5 

Material Handling Emissions 20.0 6.85 1.04 

4.2.5.1 HAP/TAP Emissions from Material Handling 

The APC Project also has the potential to emit small quantities of heavy 
metal in the dust associated with the limestone material handling 
operations.  These compounds are considered to be either federal HAPs 
and/or State TAPs.  HAPs are a specific compounds found on a list 
promulgated by EPA.  HAPs must be aggregated facility-wide to 
determine whether the source is a major source for HAPs (i.e., > 10 tpy of 
any individual HAP or > 25 tpy of all HAPs).   

ARMA generally considers any toxic pollutant from a new source to be a 
TAP.  One exception is that compounds that act as simple asphyxiants are 
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covered by the PM NAAQS and are not considered TAPs.  This is the case 
for limestone, gypsum and the SAM sorbents calcium hydroxide and 
magnesium hydroxide.  TAPs are also considered on a facility-wide basis 
when demonstration compliance with the Maryland screening analysis 
requirements.  Therefore, emissions from the Mirant’s coal barge 
unloading project (PSC Case No. 9031) are also considered and accounted 
for in the material handling HAP and TAP calculations.   

The emissions presented in Table 4-13 are estimated using the PM10 

emission rates from the material handling operations and the 
concentrations of the HAPs/TAPs found in the associated material 
(calculations shown in Appendix B).  HAP/TAP concentration data for 
limestone was found in the Trace Metals from Limestone During Flue Gas 
Desulfurization by Electric Utilities Chemistry Report (Electric Utilities, 1997).  
Due to the potential use of different coals at Morgantown, HAP/TAP 
concentration data for coal was obtained from multiple sources.  Coal 
concentration data was found in Source 1: Mirant’s PSC Case No. 9031 
Barge Unloader application (Mirant, 2004), Source 2: the report, USGS 
COALQUAL Database Trace Elements for the Central Appalachian Region 
(USGS, 2007), and Source 3: Mirant’s amended application to this APC 
Project (Mirant, 2007).  The pollutant values from each of these sources 
were reviewed and the highest concentration found in any source was 
used in order to evaluate the most conservative facility-wide emissions.  
The gypsum formed (precipitated) in the scrubber was assumed to have 
negligible HAP/TAP concentrations.   

Total emissions of HAPs from the material handling portion of the APC 
Project will be insignificant, relative to those from the boilers (see Table 4-
5).  Emissions estimates for these HAPs/TAPs, provided in Table 4-13, 
indicate that no individual HAP will be emitted in quantities greater than 
0.008 tpy.  The total emissions of all the HAPs from the APC Project 
material handling sources will be 0.012 tpy. 
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Table 4-13 Projected HAPs/TAPs from Material Handling Operations 

Limestone Coal Coal Limestone Coal 

Concentration Conc. Conc. Total Total 
TOTAL Pollutant 

HAP/TAP 
ppm (w/w) ppm (w/w) Source tons/yr tons/yr tons/yr 

Arsenic* 2.4 26 1 1.71E-05 1.44E-04 1.61E-04 

Beryllium* n/a 2.01 3 n/a 1.23E-05 1.23E-05 

Cadmium* 2 0.14 3 1.37E-05 2.44E-06 1.61E-05 

Nickel* 20 22 1 1.37E-04 1.22E-04 2.59E-04 

Antimony* n/a 0.81 1 n/a 4.49E-06 4.49E-06 

Barium 2000 84.4 2 1.37E-02 4.68E-04 1.42E-02 

Chromium* 500 26.7 1 3.42E-03 1.48E-04 3.57E-03 

Cobalt* 5 11 1 3.42E-05 6.10E-05 9.52E-05 

Copper n/a 19.91 3 n/a 1.10E-04 1.10E-04 

Manganese* 1100 36 3 7.53E-03 2.00E-04 7.73E-03 

Mercury* 1 0.42 1 6.85E-06 2.33E-06 9.18E-06 

Molybdenum n/a 16.1 3 n/a 8.93E-05 8.93E-05 

Selenium* 0.08 3.8 1 5.48E-07 2.11E-05 2.16E-05 

Silver 1 0.13 2 6.85E-06 7.21E-07 7.57E-06 

Tellurium n/a 59.54 2 n/a 3.30E-04 3.30E-04 

Thallium n/a 0.92 2 n/a 5.11E-06 5.11E-06 

Vanadium n/a 30.98 3 n/a 1.72E-04 1.72E-04 

Zinc 200 96.3 2 1.37E-03 5.34E-04 1.91E-03 

Lead* n/a 10 1 n/a 4.75E-05 4.75E-05 

TOTALS 2.62E-02 2.48E-03 2.87E-02 

* indicates that pollutant is a HAP 

The TAP emissions from material handling equipment are subject to 
Maryland’s TAP screening analysis, which is provided in Table 4-14.  
TAPs require a screening analysis in accordance with COMAR 26.11.15 to 
ensure that there are no adverse toxic impacts from the project.  MDE 
exempts fuel burning sources from TAP requirements based on COMAR 
26.11.15.03(a)(1) and COMAR 26.11.02.09.  However, the material 
handling portion of the APC Project is not a fuel burning source, and will 
be subject to the TAP rules. 

For the TAP analysis, risk screening levels for each TAP are determined 
based on threshold limit values (TLVs) for occupational exposure (in 

µg/m3).  COMAR 26.11.16.02 provides a table of allowable emission rates 
for TAPs, based on different ranges of screening levels.  Table 4-14 
presents emission estimates of each TAP, their screening levels, and their 
allowable emission rates.  The analysis indicates that the emissions of each 
TAP from the project meet the screening level requirements. 
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As seen in Table 4-14, two pollutants have projected emissions that are 
greater than their allowable emissions.  When this is the case, ARMA 
allows the use of modeling to determine the ambient concentration of each 
TAP for comparison to its screening level.  ARMA’s TAP Guidance 
manual TM 86-02 was used to provide modeled (calculated) ambient 
concentrations for the two pollutants.  These concentrations were below 
the screening level, indicating that the project passed the screening 
analysis. 
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Table 4-14 TAP Compliance Demonstration 

    TLV Screening Level Allowable Emissions1 Actual Emissions2 Compliance Demon.? TM86-02 Conc. 

TAP 
TAP 
Class 

TWA  
(mg/m3) 

STEL 
(mg/m3) 

1-hour 
(ug/m3) 

8-hour 
(ug/m3) 

Annual 
(ug/m3) lbs/hr lbs/yr lbs/hr lbs/yr 

lbs/hr 
Std. lbs/yr Std. 

8-hour 
(ug/m3) 

Annual 
(ug/m3) 

Arsenic3 I 0.01   0.1 0.0012 3.58E-04 0.44 1.18E-04 3.23E-01 YES YES   

Beryllium4 I 0.002 0.01 0.1 0.02 0.0024 7.17E-05 0.88 6.70E-06 2.46E-02 YES YES   

Cadmium4 I 0.01   0.02 0.0036 7.17E-05 1.31 3.33E-05 3.23E-02 YES YES   

Nickel3 I 1.5   1 0.0417 3.58E-03 15.22 3.86E-04 5.18E-01 YES YES   

Antimony3 II 0.5   5  1.79E-02  2.44E-06  YES    

Barium5,6 II 0.5   5  1.79E-02  3.22E-02  NO  3.63  

Chromium3 II 0.5   5  1.79E-02  8.06E-03  YES    

Cobalt3 II 0.02   0.2  7.17E-04  1.13E-04  YES    

Copper4 II 1   2  7.17E-03  6.01E-05  YES    

Manganese4,6 II 0.2   2  7.17E-03  1.77E-02  NO  1.99  

Mercury3 II 0.025   0.25  8.96E-04  1.72E-05  YES    

Molybdenum4 II 10   5  1.79E-02  4.86E-05  YES    

Selenium3 II 0.2   2  7.17E-03  1.27E-05  YES    

Silver5 II 0.01   0.1  3.58E-04  1.64E-05  YES    

Tellurium5 II 0.1   1  3.58E-03  1.80E-04  YES    

Thallium5 II 0.1   1  3.58E-03  2.78E-06  YES    

Vanadium4,7 II 0.5   0.5  1.79E-03  9.35E-05  YES    

Zinc7 II 5   500  1.79E+00  3.48E-03  YES    

Lead3 II 0.5     0.5   1.79E-03   3.02E-05   YES       
1 – COMAR 26.11.15.02 
2 – Coal concentrations determined by worst-case from multiple sources.  Limestone concentrations determined from Trace Metals from Limestone During Flue Gas Desulfurization by Electric Utilities Chemistry Report, dated March 26, 1997.   
3 – Coal concentrations provided by Mirant PSC Application PSC Case No. 9031 
4 – Coal concentrations provided by Mirant Amendment to Application PSC Case No. 9085 
5 – Coal concentrations are maximum concentrations determined by USGS COALQUAL Database Trace Elements for the Central Appalachian Region 
6 – Compound does not pass using allowable emission test; however, its estimated ambient concentrations from TM86-02 are below the screening levels 
7 – Compound Screening Level taken from MDE List of Screening Levels, May 20
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4.2.6 Wastewater Treatment System 

The wet FGD system will require Mirant to install and operate a new 
wastewater treatment plant to treat the blowdown from the scrubbers.  
The wastewater will consist of dissolved salts/ions that accumulate in the 
scrubber (e.g., sulfates, metals, nitrates, etc.).  These pollutants will be 
removed through chemical precipitation/filtration, 
nitrification/denitrification, biological oxidation, and clarification.  The 
wastewater is not expected to have significant levels of VOCs because at 
the high temperatures in the scrubber, they do not typically transfer from 
the gas phase to a liquid phase dissolved in water.  Additionally, although 
methanol, a VOC and HAP, can be used as a carbon source in the 
denitrification processes, Mirant has indicated that sugar will be the 
carbon source in this process, which will not result in VOC or HAP 
emissions. 

Another potential pollutant of concern is hydrogen sulfide.  Because there 
is sulfur in the wastewater (in the form of sulfate), there is a potential for 
hydrogen sulfide to form, if there are sulfur-reducing bacteria in the 
absence of oxygen (like in the denitrification step).  However, Mirant 
reports that they will use a sequencing batch reactor under aerobic 
conditions and appropriate pH levels, which will not promote the 
formation of hydrogen sulfide. 

4.2.7 Quench and Emergency Fire Pumps 

Two small diesel-fired quench pumps, up to 500 horsepower (hp) each, 
will be installed, one per absorber, to provide water in the event of a plant 
shutdown following an emergency or unusual event, and if power is 
unavailable from the reserve auxiliary transformer.  Criteria pollutant 
emissions from the quench pumps are presented in Table 4-15. 

As discussed in Section 1.3, an emergency fire pump has been included as 
an additional source in this project.  Emissions from this pump have not 
been included in the following emission calculations; however, PPRP 
determined at the time of introduction that they would be negligible and 
not have an effect on the overall project. 
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Table 4-15 Projected Criteria Pollutant Emissions from the Quench Pumps 

Units PM SO2 NOx CO VOC 

g/hp-hr 0.4 0.0021 7.8 2.6 7.8 

lb/hr 0.88 0.0045 17.2 5.73 17.2 

ton/yr 0.04 0.0002 0.86 0.29 0.86 

The emissions for the quench pumps were calculated based on the 
maximum power output for both pumps running and a conservative 
estimate of 100 operating hours per year.  Mirant has indicated the pumps 
would be tested at least monthly for about one hour per month 
(approximately 12 hours per year).  HAP emissions from the quench 
pumps are presented in Table 4-5 and are based on a total fuel use of 29 
gallons per hour per pump. 

4.2.8 Facility-wide Emission Summary 

Given the fact that the proposed project involves two modifications 
beginning operation at two different times:  1) the Unit 2 pulverizer 
modification and switch of coals beginning as early as 2007 and 2) the 
FGD installation beginning by the end of 2009, PPRP has evaluated annual 
emissions based for the interim, “pre-FGD” period (approximately 2008 – 
2009) and the final, “post-FGD” period (approximately 2009 and beyond).  
As described in Section 4.3.1, for the purposes of PSD applicability and to 
address the cumulative impacts of the two projects, the emissions from the 
coal barge unloading project (PSC Case 9031) have been included. Table 4-
16 presents the projected future actual emissions for the pre-FGD scenario. 
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Table 4-16 Pre-FGD Scenario Emissions Summary (Tons per Year) 

Emissions Unit PM PM10  PM2.5 SO2 NOx CO VOC SAM 

Unit 1 1,058 1,583 1,577 41,418 1,910 413 49.5 491 

Unit 2 1,056 1,580 1,574 42,317 1,764 375 45.0 501 

Quench Pumps 1 -- -- -- -- -- -- -- -- 

FGD Material 
Handling 1 -- -- -- -- -- -- -- -- 

Coal Barge Unloading 5.55 3.33 0.890 -- -- -- -- -- 

Total Project 2,120 3,166 3,152 88,735 3,674 788 94.5 992 

1Quench pumps and FGD material handling equipment are installed as part of the APC Project. 

Table 4-17 presents the projected future actual emissions after 
implementation of the APC Project. 

Table 4-17 Post-FGD Scenario Emissions Summary (Tons per Year) 

Emissions Unit PM PM10  PM2.5 SO2 NOx CO VOC SAM 

Unit 1 742 1,272 1,272 6,111 1,910 373 44.8 595 

Unit 2 741 1,270 1,270 6,244 1,764 339 40.6 594 

Quench Pumps 0.04 -- -- Negl. 0.86 0.29 0.86 -- 

FGD Material 
Handling 20.0 6.85 1.04 -- -- -- -- -- 

Coal Barge Unloading 5.55 3.33 0.89 -- -- -- -- -- 

Total Project 1,509 2,552 2,544 12,355 3,674 712 86.3 1,189 

The installation of the FGD system shows a significant decrease in 
emissions of SO2 with a smaller decrease in PM, PM10, and PM2.5.  There is 
no significant change in the emissions of NOx, CO, VOC and SAM 
associated with the project.  Although current Mercury emissions have not 
been quantified emissions should reduce significantly, due to the 
installation of the FGD, along with the previously approved SCRs. 
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4.2.9  Construction Emissions 

The APC Project will involve extensive and lengthy construction; Mirant 
estimates construction could take up to three years.  Air emissions will be 
generated from the operation of construction equipment at times over the 
period.  Construction activities that could generate emissions will include 
ground excavation, grading, cut-and-fill operations, and the installation of 
the APC equipment.  Minimal emission of VOCs, CO, SO2, and NOx will 
be emitted from the construction equipment’s exhaust.  Fugitive dust 
emissions will be produced from trucks traveling over the paved roads.  
Additional fugitive emissions may be generated from wind erosion of 
open excavation areas during construction.  Emissions estimates were 
verified by PPRP and are summarized in Table 4-18.   

Construction emissions are not regulated in the same manner as those 
from stationary sources.  However, if a project must obtain a license or 
permit from a federal agency, then emissions from construction activities 
would be quantified and included in the applicability determination 
under EPA’s general conformity rule (40 CFR 93).  Because this project 
does not require a federal permit or license, construction emissions are not 
regulated beyond the requirements for “reasonable precautions” 
identified in COMAR 26.11.06.03D.  As such, Mirant indicates that they 
will use control measures such as wet suppression to minimize fugitive 
dust from the land-based construction activities.   

Table 4-18 Projected Emissions Associated with Construction Activities 

Pollutant Total Emissions 

PM10  2.2 

NOx 3.4 

CO 3.3 

VOC 0.4 

SO2 0.2 

4.2.10 Greenhouse Gas Emissions 

Emissions of greenhouse gases (GHGs) are not yet regulated in Maryland; 
however, if Maryland decides to participate in the Regional Greenhouse 
Gas Initiative (RGGI), Maryland will be required to establish a GHG cap-
and-trade program.  Therefore, PPRP and ARMA independently 
calculated the total carbon dioxide (CO2) emissions including the 
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installation of the APC Project using emission factors published by the 
Intergovernmental Panel on Climate Change (IPCC). The projected CO2, 
based on design fuel would be approximately 11.0 million tons per year. 

CO2 from generating units are directly proportional to the amount of fuel 
burned.  The proposed Morgantown APC Project will not result in any 
increase in the rate of coal combustion from the boilers, because Mirant 
indicates that it will not attempt to recover generating capacity lost by 
operation of the FGD system (except in the turbine upgrade/efficiency 
project). 

In addition to combustion emissions of CO2, the FGD system generates 
CO2 when limestone slurry (CaCO3+H2O) reacts with the SO2 emissions 
from the boiler to form calcium sulfate (CaSO4) and CO2: 

CaCO3+H2O+SO2                   CaSO4+H2O+CO2  

The CO2 emission increase is directly proportional to the reduction in SO2 
emissions.  The projected decrease in SO2 emissions from the APC Project 
will be 70,634 tpy; the associated projected increase in CO2 emissions from 
the FGD system will be 48,561 tpy.  This is a small contribution to CO2 
(approximately 0.4 percent) compared to the emissions from coal 
combustion. 

4.3 PREVENTION OF SIGNIFICANT DETERIORATION (PSD) AND NON-
ATTAINMENT NEW SOURCE REVIEW (NA-NSR) 

4.3.1 PSD Applicability 

The Morgantown facility is an existing major source as defined in PSD 
regulations (40 CFR 52.21).  Therefore, any modifications at the facility 
must be evaluated to determine whether the resulting emissions changes 
would constitute a “major modification” under PSD.  A major 
modification is defined in the PSD rule as: 

…any physical change in or change in the method of operation of a major 

stationary source that would result in: a significant emissions increase… of a 

regulated NSR pollutant …; and a significant net emissions increase of that 

pollutant from the major stationary source. 

Source: 40 CFR Part 52.21(b)(2)(i),referenced in COMAR 26.11.06.14 

The determination of whether a project is a major modification is a two-
step process.  The first step is to determine whether the project is a 
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modification, and the second step is to determine (if the project is a 
modification) whether the modification results in a significant emissions 
increase. 

Although applied for under one application, the pulverizer 
modification/coal switch and the Morgantown APC Project were 
evaluated under PSD separately (as the pre-FGD and post-FGD scenarios, 
respectively) and they were evaluated to determine whether:  1) each 
project constitutes a modification for any pollutants, and 2) whether any 
modifications are “significant” (above PSD applicability thresholds) and 
thus trigger PSD.  In the PSD analysis, future projected emissions of 
pollutants impacted by the project are compared with past actual baseline 
emissions to determine the net emissions increase from the project.  If the 
net emissions increases for any of the applicable pollutants are above the 
significant levels, then PSD is triggered. 

The PSD applicability analysis is conducted only for pollutants for which 
the air quality in the vicinity of the plant is designated attainment, which 
in Charles County, includes SO2, NOx, PM/PM10, and CO.  The significant 
levels for these pollutants are: 

• SO2 – 40 tpy 

• NOx – 40 tpy 

• CO – 100 tpy 

• PM – 25 tpy 

• PM10 – 15 tpy and 

• SAM – 7 tpy. 

The past actual baseline emissions for projects at utility sources are 
calculated as the maximum annual emissions over any 24-month period in 
the five years preceding the commencement of construction of the project.  
In this case different 24-month periods were found to be the maximum 
baseline period for the different pollutants.  The determination of baseline 
emissions is documented in Appendix B.  The annual average capacity 
factors for the two units during the five baseline years ranges from 56% to 
77%.  

As per 40 CFR §52.21(b)(41)(c),  

 the projected actual emissions shall exclude any emission increase which could 

have been accommodated by an emission unit during the 24-consecutive months 

which was used in the baseline emission calculations, and that are unrelated to 

the project including increased utilization due to demand growth. 
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Mirant has not proposed a specific capacity factor at which they plan to 
operate, as the FGD system, pulverizer modification and turbine upgrade 
do not change the heat input of the plant on a short-term or an annual 
basis.  There will not be an emissions increase due to heat input changes 
that Morgantown was not able to accommodate prior to the modifications. 
If there is the potential for an increase in annual emissions, it would be 
based on an increase in the emission factor on a lb/MMBtu basis. 
Therefore, when calculating projected actual emissions for each pollutant, 
the heat input from a representative period (i.e., baseline) for that 
pollutant/unit was used.   

As indicated above, the past actual emissions were based on emissions 
provided by Mirant and verified by PPRP for the years 2001 – 2005 (the 
five years of data available prior to the application). The emissions for 
NOx and SO2 were based on Continuous Emissions Monitoring System 
(CEMS) data; the emissions for the remaining pollutants were based on 
data from Morgantown’s annual emission certifications.  SAM emissions, 
which are not reported in an annual emission certification, were calculated 
using actual heat input data, SO2 emission levels and adjustment factors 
provided for in the Southern Company Report.   The future projected 
emissions were calculated using the inputs described in Section 4.2.4 
above.  Backup calculations are also shown in Appendix B.  

4.3.1.1 Pre-FGD Scenario Applicability 

Table 4-19 summarizes the baseline emissions for Units 1 and 2; future 
projected emissions estimated as a result of the pulverizer upgrade (see 
Table 4-16); and the net emissions change compared to PSD thresholds.  
Detailed emission calculations are included in Appendix B.    NOx, SO2 
and SAM emissions will not be impacted by the installation of the 
pulverizers and the switching of fuels, prior to the FGD installation and 
are therefore, not included in this table.  NOx will be reduced from 
baseline levels due to the pre-approved SCR installation.  SO2 and SAM 
emissions will not be impacted as the sulfur content of the new coals will 
actually be lower than Morgantown is currently permitted to burn (and 
has burned).  
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Table 4-19 PSD and NA-NSR Applicability Determinations: Pre-FGD (Tons per 
Year) 

Emissions Unit PM PM10 PM2.5 CO VOC 

Total Project 

Emissions(1) 
2,120 3,166 3,152 788 94.5 

Baseline(2) 2,376 3,435 3,435 694 97.0 

Net Increase 

(Decrease) 
(256) (269) (283) 94 (2.5) 

PSD/NSR 

Threshold 
25 15 15 100 40/25 

(1) See Table 4-16. 

(2) Average of emissions from the highest two-year average of past actual emissions from the 

previous five years. 

Volatile organic compounds, NOx, and PM2.5 are nonattainment 
pollutants, and are further evaluated with a nonattainment new source 
review in Section 4.3.4.   

Potential emissions of other PSD regulated pollutants, including lead, total 
fluorides, total reduced sulfur, reduced sulfur compounds, and hydrogen 
sulfide were not considered further under  the pre- or post-FGD scenario, 
as these pollutants are either not impacted or will be reduced under the 
APC project.   

As indicated in Table 4-19, the net emissions increase for the regulated 
pollutants do not exceed the significance thresholds, and therefore the 
pulverizer modification (pre-FGD interim period) is not subject to PSD.  

4.3.1.2 Post-FGD Scenario Applicability 

Table 4-20 summarizes the baseline emissions for Units 1 and 2; future 
projected emissions estimated as a result of the proposed APC Project (see 
Table 4-17); and the net emissions change compared to PSD thresholds.  
Detailed emission calculations are included in Appendix B.  Unlike the 
pre-FGD scenario, the installation of the FGD system will allow 
Morgantown to burn coals with a higher sulfur content than currently 
allowed (e.g., 4.5 lbs SO2/MMBtu vs. current limit of 3.5 lbs/MMBtu).  
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Therefore, SO2 and SAM emissions were evaluated for PSD.  NOx 
emissions, included in the table for reference purposes only, will not be 
impacted by the APC project. 

Table 4-20 PSD and NA-NSR Applicability Determinations:  Post-FGD (tons per 
year) 

Emissions Unit PM PM10 PM2.5 SO2 NOx (3) CO VOC SAM 

Total Project 

Emissions(1) 
1,509 2,552 2,544 12,355 3,674 712 86.3 1,189 

Baseline(2) 2,376 3,435 3,435 82,988 18,425 694 97.0 1,188 

Net Increase 

(Decrease) 
(867) (883) (891) (70,633) -- 18 (10.7) 1.43 

PSD/NSR 

Threshold 
25 15 15 40 40/25 100 40/25 7 

(1) See Table 4-17. 

(2) Average of emissions from the highest two-year average of past actual emissions from the 

previous five years. 

(3) NOx emission reductions achieved as a part of Morgantown SCR Project completed as a 

separate project.  Emissions included only for reference. 

As indicated in Table 4-20, the net emissions increase for the regulated 
pollutants do not exceed the significance thresholds, and therefore the 
APC Project is not subject to PSD.   

4.3.2 NAAQS and PSD Increment Evaluation 

The NAAQS standards for criteria pollutants are standard ambient air 
concentrations that are established by EPA at levels intended to protect 
human health and welfare with an adequate margin of safety.  The air 
quality analysis required for sources subject to PSD includes an evaluation 
of the impact of the new source’s emissions on NAAQS attainment, and 
also includes an evaluation of the impact of the new source’s emissions on 
applicable PSD increments.  The Morgantown APC Project does not 
trigger a PSD analysis; however, PPRP and ARMA have evaluated the 
project impacts on the NAAQS and PSD increments to better quantify the 
overall air quality impact. 
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PSD increments are established by EPA as allowable incremental increases 
in ambient air concentrations due to new sources or major modifications 
in attainment areas, set at levels that are substantially less than the 
NAAQS.  PSD increments cannot be exceeded even if the NAAQS 
evaluation would allow for impacts from new sources that are greater 
than the PSD increments. 

Currently, the emissions from the boilers are emitted from a 700-foot 
stack.  The good engineering practice (GEP) height for this stack is 514 
feet.  As part of this project, a new dual flue 400-foot stack is proposed to 
be installed.  The impact of the change in stack height on ambient air 
quality standards was evaluated for NOx, SO2, PM10, and CO.  

PPRP and ARMA conducted independent modeling, as described in this 
section, to verify Mirant’s results.  The NAAQS for the criteria pollutants 
NO2, SO2, CO, lead, PM10, PM2.5, and ozone, defined by federal regulations 
(40 CFR 50), are shown in Table 4-21.  The NAAQS for PM2.5 and 8-hour 
ozone are listed in Table 4-21 for completeness; however, these standards 
are in the process of being implemented and are not evaluated further in 
this report. 

Ozone, another criteria pollutant for which NAAQS have been defined, is 
not emitted directly from the Morgantown facility sources.  Ozone is 
formed by reactions of VOCs and NOx emissions (called "ozone 
precursors") from point sources in the presence of sunlight and in the 
presence of precursors emitted by other sources.  Ozone is considered to 
be a regional pollutant, in that the effects of individual sources are not 
ordinarily distinguishable from the effects of literally thousands of ozone 
precursor sources.  For this reason, modeling the impact of an individual 
source on ozone concentrations is not required and was not carried out for 
this project.   

The significant impact levels (SILs) for these pollutants are also provided 
in the table.  SILs have been established by EPA to serve as an initial 
evaluation of a proposed project’s air quality impact.  Impacts greater than 
the SILs need to be further evaluated to determine whether additional 
modeling or analysis is necessary to demonstrate compliance with the 
NAAQS and increment attainment.  For PSD sources, the further 
evaluation normally involves additional, multi-source modeling.
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Table 4-21 Ambient Air Quality Thresholds 

Pollutant Averaging 
Time 

Primary 
NAAQS 

Secondary 
NAAQS 

PSD 
Increment 

Monitoring 
de minimis 

Significant 
Impact Level 

NO2 Annual 100  
(0.053 ppm) 

100  
(0.053 ppm) 

25 14 1.0 

SO2  Annual 
 
 

24-hr 
 
 

3-hr 

80  
(0.03 ppm) 

 
365  

(0.14 ppm) 
 
 

__ 
 
 

__ 
 

1300  

 (0.5 ppm) 

20 
 
 

91 
 
 

512 

__ 
 
 

13 
 
 

__ 

1.0 
 
 

5.0 
 
 

25.0 

CO 8-hr 
 
 

1-hr 

10,000  
 (9 ppm) 

 
40,000  

(35 ppm) 

__ 
 
 

__ 

__ 
 
 

__ 

575 
 
 

__ 

500 

 

2000 

PM10 
 
 
PM2.5 

Annual 
24-hr 

 
Annual 

24-hr 

50  
150  

 
15  
65 

50  
150  

 

15  
65 

17  
30 

__ 
__ 

-- 
10 

__ 
__ 

1.0 
5.0 

 
__ 
__ 

Lead Calendar 
quarter 

1.5 1.5 __ 0.1 __ 

Ozone 1-hr 
 
 

8-hr 

235 
(0.12 ppm) 

 
 156 

(0.08 ppm) 

235 
(0.12 ppm) 

 
 156 

(0.08 ppm) 

__ 
 
 

__ 

100 tpy 
VOC 

 
__ 

__ 
 
 

__ 

ppm = parts per million 

Source:  40 CFR 50; all values are shown in µg/m3 except as noted.   

  

4.3.2.1 Refined Air Quality Modeling Analysis 

Emissions from sources associated with the Morgantown APC Project 
were modeled using the American Meteorological Society (AMS)/EPA 
Regulatory Model (AERMOD), version 07026.  The purpose of this initial 
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modeling analysis was to determine impacts of the project relative to PSD 
increments and NAAQS for SO2, NOx, PM10, and CO. AERMOD was 
promulgated as a regulatory dispersion model and included in the 
Guidelines for Air Quality Models (40 CFR Part 51, Appendix W) on 9 
November 2005.  As of December 2006, AERMOD has become the current 
regulatory model for use in regulatory dispersion modeling analyses.  

The applicant used version 04300 of the AERMOD model.  Since 
submission of the application, EPA has released a new version of 
AERMOD, version 07026.  PPRP and ARMA have used the most recent 
versions of AERMOD and related processors in the air quality modeling 
analysis presented in the following sections. 

Meteorological Data Representativeness 

An air quality modeling analysis should be accompanied by an evaluation 
of the representativeness of the meteorological data used in the model.  
For this project, Mirant used surface and upper air data from Reagan 
National Airport (Wban: 13743) and Sterling, VA (Wban: 93734), 
respectively, for the time period 1991-1995 (Mirant, 2006).  

Wind roses showing wind direction and speed patterns based on the 
Reagan National airport data were developed and displayed in the CPCN 
application, as Figure 2.3-7.  PPRP and ARMA conducted analyses to 
understand and analyze the representativeness of the Reagan National 
surface meteorological data for the Morgantown site.  The locations of the 
Morgantown site and Reagan National Airport are presented in Figure 4-
2.  A wind rose for the period 1991-1995 for National airport surface data 
is presented in Figure 4-3.  The Morgantown facility is located 
approximately 35 miles south-east of the Reagan National airport.  This 
distance is considered close enough for the meteorological data from the 
airport to be representative for the Morgantown facility.   

PPRP and ARMA concluded that the five-year data set from the Reagan 
National airport is representative and suitable for use with the 
Morgantown Project modeling analysis.  
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Figure 4-2 Location of Morgantown Generation Facility and Reagan National 
Airport 
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Figure 4-3 WIND ROSE FOR REAGAN NATIONAL AIRPORT, DC FOR THE 
YEARS 1991-1995 
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Wind Rose for Reagan National Airport, DC, for the years 1991-1995

 
  

Meteorological Data Processing 

The surface and upper air data collected at Reagan National (DCA) were 
processed by the applicant utilizing the AERMET (version04300) program.  
AERMET is the recommended processor for developing inputs to 
AERMOD.  AERMET requires, at a minimum, hourly NWS data and once-
daily upper air sounding profiles.  The processing program produces two 
files for input to AERMOD: a surface file containing calculated 
micrometeorological variables (heat flux, stability, and turbulence 
parameters) that represent the dispersive potential of the atmosphere, and 
a profile file that provides vertical profiles of wind speed, wind direction, 
and temperature.  In the case of meteorological data files developed from 
NWS data, the profiles contain only one level (the surface level) and a 
meteorological interface within AERMOD generates profiles of wind, 
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temperature, and turbulence from the input data files.  The AERMET 
analysis conducted by Mirant used parameters for surrounding land 
characteristics (albedo, or reflectivity of the ground surface; bowen ratio, 
an indicator of surface moisture; and roughness length, an indicator of 
surface roughness) based on Tables 4-1 through 4-3 provided in the 
AERMET users guide.  Land use characteristics provide important inputs 
to the AERMET preprocessor and to the AERMOD model.  The capability 
of the atmosphere to simulate plume dispersion is simulated by AERMET 
and AERMOD through the use of scaling parameters such as the 
convective velocity scale, the friction velocity, and the Monin-Obukhov 
length scale.  These parameters are in turn highly dependent on land 
characteristics.   

PPRP and ARMA have reviewed the meteorological data processing, and 
conclude that the AERMET processing conducted by the applicant was 
suitable to model the Morgantown facility using AERMOD version 04300. 
PPRP and ARMA have also independently processed the metrological 
data.  

Downwash 

Aerodynamic downwash caused by buildings and structures in the 
vicinity of exhaust stacks can lead to an increase in ground level 
concentrations.  Downwash effects are modeled within AERMOD by 
using algorithms derived from the ISCPRIME model, which was 
developed by the Electric Power Research Institute (EPRI) in response to a 
need to improve existing downwash models.    

AERMOD requires information about buildings and structures to be input 
in a prescribed format.  Mirant used EPA’s Building Profile Input Program 
(BPIP) for this purpose.  The BPIP program generates information on the 
location and size of buildings and structures relative to each stack, and 
AERMOD uses this information to calculate downwash effects.   

BPIP also calculates the good engineering practice (GEP) stack height (i.e., 
the GEP formula stack height) for a given stack location.  GEP is the height 
at which downwash effects are considered to be insignificant. The GEP 
height as determined by BPIP for the new stack is 514 ft feet or 156.7 
meters.  The proposed new stack height will be 400 feet (121.92 meters).   

Source Characterization 

The impacts of the new stack configuration on modeled SO2, NOx, PM10, 
and CO concentrations were evaluated.  Two emission scenarios were 
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modeled in this analysis: the current (existing) and future (post-FGD) 
scenario.  The pre-FGD scenarios was not modeled because there will be 
no change to the stack characteristics.  The current emissions were 
calculated as the maximum of the 2-year averages over five years 
preceding the project, using the five year period between 2001 and 2005.  
For the future scenario, projected actual emissions were used in the 
modeling analysis.  Short-term emission rates were based on the 
maximum load of the boilers (i.e., 5,800 MMBtu/hr each).  Annual 
emissions rates were based on representative (i.e., baseline) annual heat 
inputs, as presented in the source characterization section.  The emission 
rates and stack parameters for these scenarios are shown in Table 4-22 and 
4-23, respectively.   

Table 4-22 Modeled Emission Rates – Future and Current Scenarios from Both Units 

(a) Future Scenario – Future Projected Actual Emissions 

  

Timeframe Unit CO NOx SO2 PM10 

Annual  tpy 712 3,673 12,354 2,542 

Short-term lb/hr 226 NA 4,176 835 

(b) Current Scenario 

 

Timeframe Unit CO NOx SO2 PM10 

Annual  tpy 694 18,425 82,988 3,435 

Short-term lb/hr 220 NA 28,304 1,125 

 

NA = Not applicable; no short-term standard is available. 
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Table 4-23  Stack Parameters and Emission Rates Used in Modeling Analysis 

(a) Future Scenario – Future Projected Actual Emissions 

i. English Units 

 

Load 

Condition 

Stack 

Height 

(ft) 

Diameter 

(ft) 

Exit Velocity 

(ft/sec) 

Temperature 

(deg F) 

Flow 

(acfm) 

100 400 26.9 55.0 128 1,879,994 

ii. Modeling Units 

 

Load 

Condition 

Stack 

Height 

(m) 

Diameter 

(m) 

Exit Velocity 

(m/s) 

Temperature 

(K) 

Flow 

(acfm) 

100 122 8.21 16.8 326 - 

(b) Current Scenario 

i. English Units 

 

Stack 

Height 

(ft) 

Diameter 

(ft) 

Exit 

Velocity 

(ft/sec) 

Temperature 

(deg F) 

Flow 

(acfm) 

514 19.3 100 270 1,759,713 

ii. Modeling Units 

 

Stack 

Height 

(m) 

Diameter 

(m) 

Exit 

Velocity 

(m/sec) 

Temperature 

(K) 

157 5.89 30.5 405 

Receptor Grid Development 

PPRP and ARMA developed a receptor grid extending outwards in each 
direction from the Morgantown site up to a distance of 5 kilometers.  
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Receptor spacing was set 50 meters spacing from the site boundary to 0.5 
kilometers; 100 meters from 0.5 to 2.5 kilometers; and 200 meters from 2.5 
to 5 kilometers.   

A total of 3,587 receptors were analyzed in the model.  Terrain elevations 
were assigned to each receptor, and a hill scale was calculated with the 
use of the program AERMAP.  AERMAP is a companion program to 
AERMOD that utilizes digitized USGS digital elevation model (DEM) data 
files to assign elevations and hill scales to receptors.  The hill scale 
assigned to each receptor is used by AERMOD to determine the 
appropriate terrain algorithm to use for the receptor.  AERMOD calculates 
a critical dividing streamline height, based on the hill scale that divides 
the approach flow towards the hill into two parts: one that rises over the 
terrain obstacle, and one that passes around the side of the obstacle.  
Based on the plume height relative to the terrain and relative to the 
receptor, AERMOD calculates concentration contributions from different 
parts of the plume following the different flow regimes.  The receptor 
elevations were assigned using 7.5 minute National Elevation Dataset 
(NED) digital elevation data files developed by United States Geological 
Survey (USGS).  The NED files were reformatted into a DEM format prior 
to use in AERMAP. 

Stack Height Evaluation and Source Only Modeling Analysis 

PPRP and ARMA have evaluated the modeling methodology including 
the model used, the development and application of the meteorological 
database, the design of the receptor grid, and the actual model 
application.  PPRP and MDE ARMA concluded, based on this evaluation, 
that the methodology is adequate to determine the impact of emissions 
from the Morgantown Project.   

Model results for all scenarios were presented in the Morgantown CPCN 
application.  PPRP and ARMA conducted independent modeling of 
selected scenarios to verify the results reported by the applicant.  Table 4-
24 presents a summary of the modeling analysis conducted by PPRP and 
ARMA.  The impacts of SO2, NO2, PM10, and CO are less than the PSD 
increments and NAAQS for the respective pollutants.   
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Table 4-24 Summary of Modeling Results Using AERMOD (Version 07026) 

Project Impacts (µg/m3) Air Quality Threshold (µg/m3) 

Pollutant 

Averaging 

Period 
Past 

Actual  

Future 

Projected 

Actual 

Net 

Impacts SIL 

PSD 

Increment NAAQS 

Monitoring 

Deminimis 

SO2 Annual 28.9 8.76 (20.1) 1 20 80 - 

 24-Hour 217 87.8 (130) 5 91 365 13 

 3-Hour 553 198 (356) 25 512 - - 

NOx Annual 6.43 2.61 (3.82) 1 25 100 14 

PM10 Annual 0.830 1.80 0.97  1 17 50 - 

 24-Hour 6.21 17.6 11.4  5 30 150 10 

CO 8-Hour 4.11 9.14 5.03  500 - 10,000 575 

 1-Hour 5.02 13.3 8.31  2,000 - 40,000 - 

The change in air quality impacts due to the Morgantown APC Project 
were evaluated by modeling the existing stack at its good engineering 
practice (GEP) stack height, 514 feet, in place of its actual stack height, 700 
feet.  The GEP stack height is the legally binding height for air quality 
evaluations of current Morgantown operations, and because of this, 
impacts due to current operations were based on the GEP height.  While it 
is true that evaluating the impacts from existing operations using the 700 
ft height would result in lower current impacts (and therefore a larger 
impact change), it should be noted that impacts of future operations will 
comply with applicable air quality standards, irrespective of the current 
modeled levels - i.e., without subtracting current from future impacts. 
 
Decreased impacts of SO2 and NO2 are due to the reductions in SO2 and 
NOx emissions resulting from the APC project and the planned 
installation of the SCRs on both units (a separate project), respectively.  
Although their emissions either decrease or do not significantly change 
with the APC project, there are slight increases in local maximum ambient 
impacts for PM10 and CO.  This is due to the new lower stack height and 
the lower flue gas temperature caused by the wet FGD system.  The 
increase in maximum impacts is localized and occurs close to the facility.  
Overall, however, the impacts from the Morgantown Project do not 
exceed the ambient air quality standards and hence the impacts from the 
APC Project can be considered insignificant.  Section 4.3.3 discusses the 
broader air quality benefits of the emissions reductions that will be 
achieved by this project. 
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The modeling evaluation conducted by PPRP and ARMA was based on 
levels of PM in the exhaust (both current and future) that comply with 
present (and future) emissions limits.  PM emissions from the 
Morgantown units under the conditions modeled should not result in 
settled dust or soot in the local area, since particle size is expected to be 
small enough that significant settling would not occur. Upset conditions 
that may result in larger particles (and possibly larger mass quantities) 
that have the potential to settle out and cause a local nuisance, were not 
modeled because they are not part of the compliance scenarios evaluated. 

4.3.2.3 Summary and Conclusions 

Based on the information provided in the Morgantown CPCN application, 
supplemented with independent analyses conducted by the State, PPRP 
and ARMA conclude that criteria pollutant impacts for the Morgantown 
Project will not adversely affect the NAAQS or PSD increments for NO2, 
SO2, PM10, and CO.  

4.3.3 Air Quality Benefits from the APC Project 

The proposed APC Project, and other pollution control projects recently 
undertaken by Mirant, will result in significant decreases in emissions of 
SO2 and NOx (approximately 67,000 tons and 9,750 tons respectively, 
Table 6-4.3 of the CPCN application).  These reductions will result in 
anticipated improvements in air quality within Maryland, including 
benefits related to ground-level ozone concentrations, acid deposition, 
nutrient loading to the Chesapeake Bay, and reduced concentrations of 
sulfate aerosols that contribute to the current nonattainment status for 
PM2.5.  PPRP and ARMA have conducted additional air quality modeling 
to quantify the benefits of the projected emissions reductions to PM2.5 
concentrations within the PM2.5 nonattainment area, acid deposition 
within Maryland, and nutrient loading to the Chesapeake Bay.  

The model used for the benefits analysis was CALPUFF, a Lagrangian 
puff model that has been previously used in Maryland for addressing 
nutrient loading and secondary aerosol impacts.  CALPUFF is an EPA 
guideline model that is capable of simulating the transport, dispersion, 
and atmospheric transformation of SO2 and NOx emissions, and the 
subsequent impacts on secondary aerosols as well as wet and dry 
deposition of sulfur and nitrogen containing species.   

CALPUFF was run with a full calendar year (2002) of meteorological data 
based on the Penn State/NCAR mesoscale model (MM5) runs developed 
by the University of Maryland.  A receptor grid was developed for the 
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Morgantown facility that extended from the power plant to the edges of 
the Chesapeake Bay watershed (an area approximately 500 by 700 
kilometers).  The “before” and “after” stack and emissions configuration 
were modeled and the results processed to identify the maximum changes 
in impacts.  The USGS Spatially Referenced Regressions on Watershed 
Attributes (SPARROW) model was used to calculate the mass nitrogen 
loading to the Chesapeake Bay due to deposition within the watershed 
and subsequent transport to the bay, and due to deposition directly on the 
bay waters. 

The Morgantown project’s effects on secondary aerosol concentration, 
acidic deposition, and nutrient loading are summarized in tabular and 
graphic forms.  Table 4-25 summarizes the overall predicted project 
benefits.  

Table 4-25 Summary of APC Project Benefits 

 
Current Impact 

(µg/m3) 
Future Impact 

(µg/m3) Benefit (µg/m3) 

    

Sulfate Aerosol (PM2.5) Concentrations   

    

Maximum concentrations    

Annual Average 0.347 0.183 -0.164 

Maximum 24-hr Average 6.56 4.43 -2.14 
    

Average concentrations within PM2.5 nonattainment area  

Annual Average 0.131 0.032 -0.098 

Maximum 24-hr Average 2.32 0.527 -1.79 
    

Acidic Deposition (Sulfur) within Maryland   
    

Total Sulfur Loading (kg) 6,161,336 1,081,934 -5,079,402 
    

Nitrogen Loading to the Chesapeake Bay   
    

Total Nitrogen Loading (kg) 174,627 41,328 -133,299 

Figures 4-4 through 4-7 depict the spatial patterns of predicted benefits for 
sulfate aerosol - annual and 24-hr averages, sulfur and nitrogen 
deposition, respectively.  
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Figure 4-4 APC Project Benefits: Annual Average Sulfate Aerosol 
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Figure 4-5 APC Project Benefits: 24-hour Average Sulfate Aerosol 
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Figure 4-6 APC Project Benefits: Sulfur Deposition 
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Figure 4-7 APC Project Benefits: Nitrogen Deposition 
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The benefits of the proposed emissions reductions have been quantified 
and appear to produce air quality improvements and reduced deposition 
and nutrient loading across a wide area.  The beneficial effects of this 
project occur primarily within Maryland and the Chesapeake Bay.  

4.3.4 Nonattainment New Source Review (NA-NSR) Applicability 

The Morgantown APC Project was evaluated to determine whether:  1) 
the net emission increases of VOCs and/or NOx are above the major 
source thresholds for ozone NA-NSR, which at the time of this project for 
a facility located in Charles County, is 25 tpy for each, or 2) the net 
emission increase of PM2.5 is above the interim guidance threshold of 15 
tpy.  As indicated in Tables 4-19 and 4-20, the project will not result in an 
increase of VOC, NOx, or PM2.5 emissions.  NA-NSR requires that the net 
emissions include contemporaneous (within five years, e.g., the auxiliary 
boiler) changes to emissions.  However, since the current project involves 
emissions decreases, the addition of contemporaneous emission changes 
would not cause a net increase.  As a result, the Morgantown APC Project 
will not trigger NA-NSR.  

4.4 PLUME ANALYSIS (MODELING, ICING/FOGGING IMPACTS)  

The addition of a wet FGD system to control SO2 emissions from 
Morgantown Units 1 and 2 will result in an increased quantity of water 
vapor to be discharged through the new 400-ft stack.  The water vapor 
will result in a visible plume when atmospheric conditions favor 
condensation into water droplets.  Mirant conducted additional modeling 
to determine the expected physical size of visible plumes, and to 
determine if fog and/or icing events due to the visible plume are possible, 
particularly on the nearby Harry W. Nice Memorial Bridge (“Nice 
Bridge”). 

A special option in the CALPUFF model, the “Fog” option, can enable the 
model to be used to predict plume induced fogging or icing events.  The 
FGEMISS preprocessor was used to create a specialized input file for 
CALPUFF containing hourly information on plume water vapor content.  
The model was run to produce a data file containing information on 
hourly visible plume length and height as well as visible plume impacts at 
discrete receptors.  Postprocessors were then applied to analyze the file 
produced by CALPUFF to estimate visible plume height and length 
statistics, and to estimate the frequency of possible fogging and icing 
events locally. 
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The CALPUFF analysis predicted that no fogging or icing events would 
occur locally or on the nearby Nice Bridge.   PPRP and MDE-ARMA have 
reviewed the methodology and execution of this analysis, including re-
running the analysis.  PPRP and MDE-ARMA confirm that the application 
of CALPUFF was performed correctly. 

4.4.1 Alternative Fog Analysis 

Although the Fog option of CALPUFF appears to have been performed 
adequately, PPRP and MDE-ARMA are concerned whether the model 
results truly support that plume induced fogging and or icing on the Nice 
Bridge can not possibly occur.  Possible fogging impacts on the bridge are 
a concern not only for the current bridge operations, but on possible 
future expansion of the bridge.  Because of these concerns, PPRP 
investigated the possibility of plume induced fogging or icing events at 
the Nice Bridge through the use of an alternative modeling methodology. 

PPRP used the AERMOD model to predict downwind concentrations of 
water emitted from the proposed new scrubber stack.  AERMOD is the 
regulatory default model for refined near-field dispersion analyses, and 
was used to evaluate impacts of criteria pollutants for the Morgantown 
project.  AERMOD does not have the same built-in capability as 
CALPUFF in fog mode to develop an output of hourly ambient 
atmospheric conditions.  However, the theory behind developing these 
ambient atmospheric conditions is not specific to a dispersion model.  
PPRP used the output of ambient atmospheric conditions from the 
CALPUFF fog mode to compare to hourly AERMOD modeled water 
concentrations.  AERMOD was run for the same meteorological period 
(1991-1995) as the CALPUFF fogging analysis.  The same meteorological 
station used in the CALPUFF analysis, Reagan National Airport, was used 
in the AERMOD analysis. 

PPRP conducted three levels of fog analyses using AERMOD.  The three 
analyses used different sets of receptors intended to represent various 
areas of concern in the vicinity of the Morgantown facility.  Figures 4-8 
through 4-10 show the receptors used in each analysis: 
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Figure 4-8  Bridge Receptors 
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Figure 4-9  Near Field Fine Receptor Grid 
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Figure 4-10  Extended Field Coarse Receptor Grid 

 

4.4.2 Bridge Receptor Analysis Results 

The results of the bridge receptor analysis showed that there are 99 hours 
over the five year modeled period where concentrations of water due to 
the scrubber emissions are high enough at bridge receptor points to cause 
a fogging event due to the plume.  However, 98 of these hours occurred 
during periods where weather (fog, rain, etc.) were also affecting the 
bridge.  Of these 98 hours, 91 occurred when ambient fog was reported as 
part of the weather event.  The remaining one hour occurred during a 
period where no ambient weather was being reported.  This hour did not 
occur when the ambient temperature was below freezing.  Therefore, this 
hour should be considered a possible plume-induced fogging hour.  As a 
reference, the meteorological data from 1991-1995 showed that there were 
9,871 hours over the five year modeled period where weather affected the 
bridge.   The bridge would have been affected by ambient fogging for 
1,985 of these hours, based on the same meteorological data record.   

PPRP also used meteorological data collected from 2001-2005 at Reagan 
National Airport in the Bridge Receptor analysis.  The results indicated 33 
hours of predicted plume induced fogging or icing from 2001-2005 on the 
bridge.  Of these 33 hours, 27 occurred while weather was affecting the 
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bridge, and 22 occurred when ambient fog was occurring.  6 hours 
occurred where the bridge was affected by plume induced fogging alone.  
All of these 6 hours occurred at temperatures above freezing.   

4.4.3 Bridge Receptor Analysis – Visibility Impairment 

PPRP estimated the effects of plume induced fog on visibility on the Nice 
Bridge.  A relationship between visible light extinction coefficient and 
liquid water concentration in clouds (Chylek, 1978) was used that allows 
the model results to be interpreted to account for visibility changes.  PPRP 
calculated an expected visual range (the greatest distance that a large, 
dark object can be seen) for each plume induced fogging event on the 
bridge using this relationship.  The average predicted visual range during 
the limited hours of plume-induced fogging at the Nice Bridge, over ten 
years of meteorology, was 670 meters (2,200 feet).  For the hours not 
affected by weather, the average visual range was 510 meters (1,670 feet).   
Visual ranges ranged as low as 140 meters (460 feet) for the most severe 
plume induced fogging events.  As a reference, the Nice Bridge is roughly 
3,500 meters long.   

4.4.4 Fine Grid Analysis Results 

AERMOD was run with receptors spaced at 300 m for the area of the 
Potomac River in the immediate vicinity of the Morgantown facility.  This 
analysis was conducted primarily to investigate the occurrences of any 
fogging “hot spots” in the portion of the river adjacent to the Morgantown 
facility and around the Nice Bridge.   The results of this analysis are 
summarized in Table 4-26.   

Table 4-26  Fine Grid Modeling Results 

Fine  Grid Analys is

Yea r All Hou rs Wea th er  Hou rs  Exclu ded

Tota l Even ts Tota l Even ts Icin g Hou rs Foggin g Hou rs

1991 87 3 0 3

1992 273 10 0 10

1993 306 22 0 22

1994 137 10 1 9

1995 107 4 0 4  

The “Total Events” indicated in Table 4-26 represents the number of 
hours, across the entire receptor grid over each year, where a plume 
induced fogging or icing event occurred.  The number of plume induced 
events per year is also shown with ambient weather events excluded.   
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PPRP removed ambient weather events to determine the number of 
events where the plume is acting alone (without naturally occurring 
weather events) to result in fog or ice at a receptor.  These “plume-only” 
events are further refined into fogging or icing categories, with 32 °F used 
as the fogging/icing threshold. 

The fine grid results were also plotted to show the number of plume 
induced fogging hours on a spatial basis.  Figure 4-11 shows isopleths of 
hours of plume induced fogging in 1993.  Figure 4-12 shows isopleths of 
hours of plume induced fogging in 1993 with ambient weather hours 
removed. 

Figure 4-11 Fine Grid - Isopleths of Plume Induced Fogging Hours - 1993 

 



 

MD PPRP     4-53   Morgantown ERD – PSC Case 9085 

Figure 4-12 Fine Grid - Isopleths of Plume Induced Fogging Hours – Weather 
Removed - 1993 

 

4.4.5 Fine Grid Analysis Results – New Meteorological Data 

PPRP conducted an additional modeling analysis using the fine grid and 
more recent meteorological data collected from Reagan National Airport.  
Meteorological data from 2001-2005 were input into AERMOD to 
determine if these years produced notable differences in predicted 
number of fogging events in the area surrounding the Nice Bridge. 

The results of the fine grid analysis using meteorological data from 2001-
2005 showed no significant differences in plume induced fogging hours.  
Figure 4-13 shows the hours of plume induced fogging in 2002.  In the 
most recent five year meteorological period, 2002 had the most hours of 
plume induced fogging or icing.  As shown in Figure 4-13, the areas 
impacted by plume induced fogging or icing are similar in geographic 
location and magnitude to the events in 1993.  Figure 4-14 shows isopleths 
of 2002 plume induced fogging hours with weather removed. 
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Figure 4-13  Fine Grid - Isopleths of Plume Induced Fogging Hours - 2002 
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Figure 4-14 Fine Grid - Isopleths of Plume Induced Fogging Hours – Weather 
Removed - 2002 

 

The results of the fine grid analysis suggest that the area surrounding the 
Nice Bridge is not a primary impact area for plume induced fogging 
events. 

As shown on these figures, some areas in the middle of the Potomac River 
are predicted to experience increased fogging.  On average (over the ten 
years modeled), about 40 hours per year are predicted to be conducive to 
fog formation from the plume in these areas, but most of those occur 
under conditions when ambient fog would already be present.  On 
average (over the ten years modeled) there are about three additional 
hours per year when plume fogging is predicted when there is no ambient 
fogging. 

4.4.6 Coarse Grid Analysis Results 

AERMOD was run with an 800 m spaced receptor grid covering the Cobb 
Neck area and a large portion of the Potomac River to the south of the 
Morgantown facility.  The primary reason for this analysis is to uncover 
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any potential ground level fogging from longer range transport of the 
plume.  The results of this analysis are shown in Table 4-27. 

Table 4-27  Coarse Grid Modeling Results 

Coarse  Grid Analys is

Yea r All Hou rs Wea th er  Hou rs  Exclu ded

Tota l Even ts Tota l Even ts Icin g Hou rs Foggin g Hou rs

1991 145 5 0 5

1992 389 27 1 26

1993 598 74 1 73

1994 283 35 1 34

1995 204 13 0 13  

Similar to the fine grid analysis, the “Total Events” indicated in Table 4-27 
are the total number of hours, across the entire receptor grid over each 
year where a plume induced fogging or icing event occurred.  The number 
of plume induced events per year is also shown with ambient weather 
events excluded.   PPRP removed ambient weather events to determine 
the number of events where the plume is acting alone (without naturally 
occurring weather events) to fog or ice a receptor.  These “plume-only” 
events are further refined into fogging or icing categories, with 32 °F used 
as the fogging/icing threshold. 

The coarse grid results were also plotted to show the number of plume 
induced fogging hours on a spatial basis.  Figure 4-15 shows isopleths of 
hours of plume induced fogging or icing in 1993.  Figure 4-16 shows 
isopleths of hours of plume induced fogging or icing in 1993 with ambient 
weather hours removed. 
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Figure 4-15  Coarse Grid - Isopleths of Plume Induced Fogging Hours - 1993 
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Figure 4-16  Coarse Grid - Isopleths of Plume Induced Fogging Hours – Weather 
Removed - 1993 

 

Similar to the fine grid analysis, PPRP conducted an additional analysis 
using the more recent 2001-2005 meteorological data from Reagan 
National Airport for the coarse grid.  Figure 4-17 shows the hours of 
plume induced fogging in 2002 for the coarse grid.  2002 had the most 
hours of plume induced fogging or icing in the more recent five year 
meteorological period.  Figure 4-18 shows isopleths of 2002 plume 
induced fogging hours with weather removed. 
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Figure 4-17 Coarse Grid - Isopleths of Plume Induced Fogging Hours - 2002 
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Figure 4-18 Coarse Grid - Isopleths of Plume Induced Fogging Hours – Weather 
Removed - 2002 

 

The results of the coarse grid analysis indicate that the Cobb Neck 
peninsula would not be significantly impacted by fogging events due to 
the scrubber plume.  The results of the AERMOD fogging analyses, 
although different from the CALPUFF fogging results, show that 
extended periods of plume induced fogging on the Nice Bridge or at 
ground level in the surrounding region are not expected to occur 
frequently. 

4.5 APPLICABLE REQUIREMENTS REVIEW 

Based on source types and projected emissions, this section outlines the 
Federal, State, and local air quality requirements that are applicable to the 
Morgantown APC Project.  These requirements are in addition to the 
HAA requirements outlined previously.  A summary of key regulatory 
programs that were considered are as follows. 
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4.5.1 Federal Requirements 

PPRP and ARMA reviewed potentially applicable federal regulations for 
new and modified sources in this project, including New Source 
Performance Standards (NSPS) and National Emission Standards for 
Hazardous Air Pollutants (NESHAP).   

4.5.1.1 New Source Performance Standards (NSPS)   

 NSPS for Electrical Utility Steam Generating Units (40 CFR Subpart Da) 

Units 1 and 2 are currently exempt from the NSPS for Steam Generating 
Units (40 CFR Part 60, Subpart Da) because the units pre-date the NSPS 
applicability date of 1971.  Mirant has proposed to modify the pulverizers 
associated with the boilers as a part of this project.  A pulverizer is 
considered part of a steam generating unit as defined in the rule (40 CFR § 
60.41a- Definitions) and as referenced in EPA memos (Rasnic, 1986; 
Director, 1980).  Therefore, the project will result in a modification of a 
steam generating unit and so it must be determined whether there will be 
an increase in maximum hourly emissions of the NSPS regulated 
pollutants:  NOx, SO2, PM and Hg over that which could have been 
achieved over the past five years.   

The pulverizers will allow the boilers to burn different coals with higher 
typical ash content, lower heating content and lower sulfur content. 
Maximum hourly SO2 emissions will not increase, as the sulfur level in the 
coal will decrease; the SCRs will reduce hourly NOx emissions; and Hg 
emissions will be reduced below past levels by the SCR and FGD systems. 
Although the different coals will have a higher typical ash content than 
what Morgantown typically burns (6 – 8% ash), Mirant has provided 
PPRP data indicating that it has burned coals with ash contents greater 
than 11 percent at times during the past five years.  Furthermore, the ESP 
Performance model results indicate that the ESPs can handle the different 
coals and still have the same outlet PM emissions.  Therefore, no increase 
in hourly emissions of particulate matter (PM) is projected from the 
pulverizers.   

The installation of an FGD system is not considered a modification under 
NSPS regulations because there will be no physical change in the NSPS 
regulated unit (i.e., the steam generating unit).  As a result, the 
requirements of NSPS for steam generating units is not applicable to this 
project.  
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NSPS for Coal Preparation Plants (40 CFR Subpart Y) 

The coal preparation unit, which includes the breakers and associated coal 
handling equipment were modified as a part of the barge unloading 
project (Case No. 9031).  The requirements of the rule were applied to the 
conveyance system leading to the crusher in that project.  In this project, 
Mirant has indicated that no modifications are proposed to the coal 
preparation unit.  The existing coal preparation unit will be used with the 
new coal proposed to be used after the pulverizers are modified.  As a 
result, the requirements of NSPS for coal preparation (40 CFR, Part 60, 
Subpart Y) will not be triggered.   

NSPS for Non-metallic Mineral Processing Plants (40 CFR Subpart OOO) 

The limestone material handling portions of the project will be considered 
a Non-Metallic Mineral Processing Plant under NSPS Subpart OOO 
(Standards of Performance for Non-Metallic Mineral Processing Plants) 
due to the proposed installation of limestone sizing and screening 
equipment (i.e., ball mill and classifier), storage silos, and conveying 
equipment that will support the preparation of limestone slurry.  As 
defined in 40 CFR 60.671, limestone is considered a non-metallic mineral, 
and the operation of the proposed grinding mill, storage silos and 
conveying equipment are all considered affected facilities under the 
regulation.     

Triggering NSPS Subpart OOO subjects the affected equipment to various 
PM emission limits, and monitoring, testing, and recordkeeping and 
reporting requirements.  The affected storage silo vents and conveyor 
transfer points are subject to a PM limit of 0.05 g/dscm (0.022 gr/dscf) 
and a visible emissions limit of 10% opacity.  The ball mill will be subject 
to a 15% opacity limit (40 CFR §60.672).   

In addition, the affected equipment will need to comply with the 
monitoring, testing, and reporting and recordkeeping requirements of 40 
CFR Parts §60.674, §60.675, and §60.676, respectively.  

 NSPS for Stationary Compression Ignition Internal Combustion Engines 
(40 CFR Subpart IIII) 

The two, proposed 500-hp quench pumps will be subject to the NSPS 
Subpart IIII, Standards of Performance for Stationary Compression 
Ignition Internal Combustion Engines (EPA, 2006).  These engines meet 
the NSPS definition of fire pump engines as defined in §60.4200(a)(1)(ii).  
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Applicability of NSPS Subpart IIII requires the quench pumps to meet 
specific emission limits (dependant on model year and engine 
displacement volume).  The emission limits were not specified for the 
quench pumps in the licensing conditions because information on the 
characteristics of the units to be purchased by Mirant were not known 
during review of the CPCN application.  The quench pump is subject to 
the initial notification, monitoring, testing, fuel limitation, and compliance 
requirements (40 CFR §60.4200 et seq.).  

4.5.1.2 NESHAPs 

 NESHAP for Stationary Reciprocating Internal Combustion Engines (40 
CFR Subpart ZZZZ) 

The quench pumps proposed to be installed as part of the APC Project are 
expected to be less than or equal to 500 hp.  The Reciprocating Internal 
Combustion Engine (RICE) Maximum Achievable Control Technology 
(MACT) standard is applicable to sources that are greater than 500-site-
rated hp (§63.6590).  Site-rated hp is defined in the rule at §63.6675 as “the 
maximum manufacturer’s design capacity at engine site conditions.” 

The site-rated capacity of the quench pumps is not presently known; 
however, in order to avoid triggering this regulation, PPRP and ARMA 
recommend limiting the capacity of the pumps to 500 hp.   

 NESHAP for Reinforced Plastic Composite Production (Subpart 
WWWW) 

The new stack will be lined with fiber glass reinforced plastic (FRP) to 
enable the stack to handle wet flue gas from the scrubber.  The stack will 
be constructed onsite and will require the installation and operation of a 
FRP production plant, which will subject the facility to the requirements 
of 40 CFR 63 Subpart WWWW, the MACT standard for Reinforced Plastic 
Composite Production.  The FRP production will be carried out by 
subcontractors to Mirant.  Based on discussions with ARMA, it was 
concluded that the subcontractors responsible for installation and 
operation of the FRP production will be required to meet the requirements 
of the rule; therefore, Mirant is not subject to MACT Subpart WWWW.  

 NESHAP for Asbestos (40 CFR 61, Subpart M) 

NESHAP 40 CFR Part 61 Subpart M applies to the demolition and 
renovation at facilities having asbestos-containing materials.  It is 
anticipated that the FGD system installation project may involve 
demolition of asbestos-containing structures. If so, Mirant is required to 
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address the management, recordkeeping, and reporting provisions of 
Subpart M and COMAR 26.11.21. 

4.5.1.3 Continuous Emissions Monitoring System (CEMS) (40 CFR Part 75) 

Morgantown Units 1 and 2 are subject to the requirements of the Acid 
Rain Program under Title IV of the Clean Air Act (CAA).  To comply, 
Units 1 and 2 are required to install and operate a continuous monitoring 
system (CEMS), as per 40 CFR Part 75.  Thus, the new stack will be 
equipped with CEMS to measure NOx, SO2, either CO2 or oxygen, and 
opacity.  Mirant will be subject to the certification requirements for the 
CEMS (in §75.20 of the regulation).  Mirant will continue to be subject to 
other applicable provisions of the CEMS rule.  

4.5.2 State Requirements 

In addition to facility-wide requirements to which the facility is already 
subject, and the project-specific federal requirements described in Section 
4.5.1, the proposed APC Project will be subject to the following State 
requirements:   

• COMAR 26.11.01.10—Requires Mirant to install Continuous 
Opacity Monitoring (COM) systems to monitor opacity and 
Continuous Emissions Monitoring (CEM) systems to monitor SO2, 
NOx, and either O2 or CO2 from each boiler; and to meet applicable 
CEM installation, certification, operating, monitoring, testing, and 
malfunction requirements in 40 CFR Part 60, 40 CFR Part 75, or 40 
CFR Part 51, Appendix P, §3.3-3.8 or §3.9 as incorporated by 
reference;    

• COMAR 26.11.03.19—Requires Mirant to update the existing Part 
70 Operating Permit (No. 24-033-00014) to include applicable APC 
Project requirements; 

• COMAR 26.11.06.02C(1)—Prohibits Mirant from causing or 
permitting the discharge of emissions from any installation or 
building except fuel burning equipment, other than water in an 
uncombined form, which is greater than 20 percent;  

• COMAR 26.11.06.03B(1)(a)—Prohibits Mirant from causing or 
permitting to be discharged into the outdoor atmosphere from any 
non-fuel burning confined source (i.e., the limestone, gypsum, and 
other material storage silos, enclosed material transfer points, etc.) 
particulate matter in excess of 0.05 gr/SCFD (68.7 mg/dscm); 
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• COMAR 26.11.06.03C(1)—Prohibits Mirant from causing or 
permitting emissions from an unconfined (fugitive) source without 
taking reasonable precautions to prevent particulate matter from 
becoming airborne;  

• COMAR 26.11.06.03D—Requires reasonable precautions to prevent 
particulate matter from becoming airborne from material handling 
activities; 

• COMAR 26.11.06.08—Prohibits Mirant from operating or 
maintaining any source in such a manner that a nuisance is 
created;  

• COMAR 26.11.06.09—Prohibits Mirant from causing or permitting 
the discharge into the atmosphere of gases, vapors, or odors 
beyond the property line in such a manner that a nuisance or air 
pollution is created;   

• COMAR 26.11.06.12—Prohibits Mirant from constructing, 
modifying, or operating, or causing to be constructed, modified, or 
operated, a New Source Performance Standard source as defined 
in COMAR 26.11.01.01C, which results or will result in violation of 
the provisions of 40 CFR 60; 

• COMAR 26.11.09.03—When determining compliance with 
applicable particulate matter emission standards from the boiler 
stacks (concentration requirement expressed as grains per 
standard cubic foot or milligrams per cubic meter of dry exhaust 
gas), Mirant shall correct to 50 percent excess air.  In addition, 
when determining compliance with a mass-based particulate 
matter emission limit expressed as pounds per million Btu 
(lb/MMBtu), Mirant shall use the procedures for determining 
particulate matter emission rates in 40 CFR Part 60 Appendix A, 
Method 19;  

• COMAR 26.11.09.05A(1)—Prohibits Mirant from discharging 
emissions from the boilers other than water in an uncombined 
form, which is greater than 20 percent.  This limitation does not 
apply to emissions during load changing, soot blowing, startup, or 
adjustments or occasional cleaning of control equipment if: (i) the 
visible emissions are not greater than 40 percent opacity; and (ii) 
the visible emissions do not occur for more than 6 consecutive 
minutes in any 60-minute period;   
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• COMAR 26.11.09.05B(2) and B(3)—Prohibits the discharge of 
emissions from the quench pump engines, when operating at idle, 
greater than 10 percent opacity, and when in operating mode, 
greater than 40 percent opacity.  Exceptions:  (i) limitations when 
operating at idle do not apply for a period of 2 consecutive 
minutes after a period of idling of 15 consecutive minutes for the 
purpose of clearing the exhaust system; (ii) limitations when 
operating at idle do not apply to emissions resulting directly from 
cold engine start-up and warm-up for the following maximum 
periods:  engines that are idled continuously when not in service: 
30 minutes and all other engines: 15 minutes; (iii) limitations when 
in idle and operating modes do not apply while maintenance, 
repair, or testing is being performed by qualified mechanics;  

• COMAR 26.11.09.06A(1)—Prohibits Mirant from causing or 
permitting particulate matter emissions from Morgantown Units 1 
and 2 in excess of 0.03 grains per dry standard cubic feet (gr/dscf), 
corrected to 50 percent excess air;  

• COMAR 26.11.09.07A(1)(a)–-Prohibits Mirant from burning coal 
that would result in a total emission of oxides of sulfur in excess of 
3.5 pounds per million Btu actual heat input; 

• COMAR 26.11.09.07A(1)(c)–Prohibits Mirant from burning 
distillate fuel oil in the quench pump with a sulfur content greater 
than 0.3 percent; and 

• COMAR 26.11.27—Requires Mirant to comply with the applicable 
emissions limitations for NOx, SO2, and mercury and the 
monitoring and recordkeeping requirements contained in COMAR 
26.11.27. 

4.5.3 Other (Non Permit) Requirements 

4.5.3.1 FAA Stack Height Requirements (14 CFR Part 77) 

The project will be subject to FAA’s “Permit for Objects That May Affect 
Navigable Airspace” requirements under 14 CFR 77).  The regulations 
require Mirant to make certain notifications to the FAA prior to start of 
construction.  The APC Project involves the installation of a stack with a 
height of 400 feet, which is less than the existing stack height of 700 feet.  
Therefore, the new stack will demonstrate compliance with the FAA 
regulations.  
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4.5.3.2 Conformity 

Mirant does not have any specific requirements under MDE’s Conformity 
regulations (COMAR 26.11.26); however, MDE, the Maryland Department 
of Transportation (MDOT), and other entities review large new projects 
such as power plants in developing “conformity-related” transportation 
plans.  MDOT has expressed interest in projects located near major 
transportation facilities such as freeways or airports, where the visible 
plume from the scrubber could potentially have an impact.  As discussed 
in Section 4.5, the impacts on the visible plume generated by the scrubber  
on the Nice Memorial Bridge, which is the only sensitive receptor of 
concern for the project, will be insignificant. 

4.6 AIR IMPACT SUMMARY  

Based on the information provided in the CPCN application, 
supplemented with independent analyses conducted by the State, PPRP 
and ARMA conclude that the Morgantown APC Project will not trigger 
PSD or NA-NSR.  In addition, criteria pollutant impacts for the 
Morgantown APC Project will not adversely affect the NAAQS or PSD 
increments.   

If designed and operated under the recommended licensing conditions 
(Appendix A), the Morgantown APC Project will meet applicable State 
and Federal air quality requirements. 


