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1.0  INTRODUCTION 

1.1 Project Overview 

Mirant Potomac River, LLC (Mirant) submitted a modeling protocol on October 13, 2004 pursuant to an 
Order By Consent issued by the Commonwealth of Virginia, State Air Pollution Control Board. The 
Protocol described MIrant’s proposed refined modeling analysis to assess the effect of aerodynamic 
downwash from the facility on ambient concentrations of sulfur dioxide (SO2), nitrogen dioxide (NO2), 
carbon monoxide (CO) and particulate matter with an aerodynamic diameter less than or equal to 10 
micrometers (PM10). The Protocol described the methods to be used to assess compliance with the 
National Ambient Air Quality Standards for these pollutants. In addition, the Protocol described the 
methods to be used to assess the effect of downwash from the facility on ambient concentrations of 
mercury for comparison to the applicable Standards of Performance for Toxic Pollutants set forth in 
VAC 5-60-200, et. Seq., in the area immediately surrounding the facility. The Order is included in 
Appendix A of this protocol. 

Mirant received written comments, dated February 10, 2005, from Mr. Ken McBee, Modeling 
Coordinator for the Virginia Department of Environmental Quality, Office of Air Permit Programs. The 
letter required Mirant to submit a revised protocol within 30 days (March 15, 2005). On March 8, 2005 
Mr. McBee granted Mirant a 10-day extension to March 25, 2005 in order to incorporate recently 
received GIS data from the City of Alexandria. The GIS data contains building height data for high rise 
apartments for use as flagpole receptors in the modeling. This revised protocol is being submitted in 
response to Mr. McBee’s written comments. 

1.2 Protocol Outline 

This document is a modeling protocol for the use of EPA’s proposed Guideline model, AERMOD with 
PRIME (hereafter called AERMOD), to assess downwash from Mirant’s Potomac River Generating 
Station. AERMOD is technically superior to the downwash algorithm in EPA’s current Guideline model, 
ISCST3. 

Section 2 of this protocol describes the facility and lists the permitted or maximum emission rates. 
Section 3 discusses the proposed approach for conducting the air quality dispersion modeling analysis 
including the dispersion model selection criteria, the Good Engineering Practice (GEP) stack height 
and downwash modeling inputs, model receptor locations and proposed meteorological database. 
Section 4 describes representative ambient background data. Section 5 describes how results will be 
documented. References are listed in Section 6. 
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1.3 Basis For Ambient Compliance 

Modeled concentrations of criteria pollutants will be added to a monitored background concentration 
and the total will be compared to the NAAQS shown in Table 1-1. The monitored background 
concentration represents the contribution to total air quality from all other sources in the area. Modeled 
concentrations of mercury will be compared to the mercury limits contained in the Standards of 
Performance for Toxic Pollutants. 

Table 1-1 National Ambient Air Quality Standards and Standards of Performance for Toxic 
Pollutants  

Pollutant Averaging Period Primary NAAQS (µg/m3) Secondary NAAQS (µg/m3) 
NO2 Annual(1) 100 100 

Annual(1) 80 None 
24-hour(2) 365 None SO2

3-hour(2) None 1,300 
Annual(4) 50 50 

PM10 24-hour(3,5) 150 150 
8-hour(2) 10,305 10,305 

CO 
1-hour(2) 40,075 40,075 

(1) Not to be exceeded 
(2) Not to be exceeded more than once per year 
(3) Not to be exceeded more than an average of one day per year over three years 
(4) Not to be exceeded by the arithmetic average of the annual arithmetic averages from 3 successive years 
(5) Compliance with the 24-hour standard is demonstrated when the 6th highest 24-hour concentration at each receptor, based on 5 years of modeling, is 

predicted below the standard Source 40 CFR 50 
 

The NAAQS have been developed for various durations of exposure. The short-term (24-hours or less) 
NAAQS for SO2 and CO refer to exposure levels not to be exceeded more than once per year. Long-
term NAAQS for SO2 and NO2 refer to limits that cannot be exceeded for annual exposure. 
Compliance with the PM10 24-hour and annual standards are statistical, not deterministic. The 
standards are attained when the expected number of exceedances each year is less than or equal to 
one. When modeling with a five-year meteorological data set, compliance with the 24-hour standard is 
demonstrated when the 6th highest 24-hour concentrations at each receptor, based on the 5 year data 
set, is predicted to be below the standard. Compliance with the annual standard is demonstrated when 
the arithmetic average of the annual arithmetic average from 3 successive years is predicted to be 
below the standard at each receptor. 

The limits for mercury in the Standards of Performance for Toxic Pollutants are not to be exceeded and 
have been established for the annual and 1-hour averaging periods for mercury vapor. The TLV-TWA 
8-hour limit for mercury vapor is equal to 0.025 mg/m3 (25 µg/m3). The Virginia Air Code 9VAC5-60-
230 states that the annual ambient concentration (from the facility) should not exceed 1/500 of the 
TLV-TWA (or 0.05 µg/m3) and the 1-hour concentration from the facility should not exceed 1/20 of the 
TLV-TWA (1.25 µg/m3) 
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1.4 Modeling Limitations 

The purpose of this analysis is to assess compliance with ambient standards. The analysis will 
incorporate several conservative assumptions to ensure that the absolute maximum pollutant 
concentrations will be predicted.  For example, the modeling will use the highest permitted emissions 
or highest measured emissions for pollutants having no permit limits. The modeling will assume that all  
combustion sources at the power plant are operating at maximum load for the entire year. The model 
itself was developed and verified to overpredict actual maximum expected pollutant concentrations. 
Thus, highest model predicted pollutant concentrations presented in the final report will be higher than 
actual maximum concentrations. 
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2.0  PROJECT DESCRIPTION 

The Potomac River Generating Station consists of five bituminous coal-fired electric utility steam 
generating units. Units #1 and #2 each generate 88 megawatts of electricity. Units #3, #4 and #5 each 
generate 102 megawatts. The facility is located in Alexandria, VA, approximately 1 mile south of 
Reagan National Airport. Figure 2-1 depicts the site location. 

There are five boiler stacks at the power plant. Flue gases from each boiler exit into the atmosphere 
through its own stack. Each boiler unit is equipped with hot and cold side electrostatic precipitators for 
particulate control.  

Table 2-1 presents stack parameters and permitted emissions rates for SO2, NOx and TSP/PM10 that 
will be used in the dispersion modeling. The facility does not have limits on CO and mercury 
emissions. Maximum CO emissions were determined from the facility’s continuous emission 
monitoring (CEMs) system. The maximum 1- and 8-hour CO emission rates for modeling are based on 
10% above maximum measured values during calendar year 2004. The maximum short-term and 
annual average mercury emission rate is calculated using an emission factor of 2.53E-06 lb/MMBtu. 
This is the emission factor reported by Mirant Potomac in their annual Toxic Release Inventory (TRI) 
reporting. Maximum short term mercury emissions from each unit were calculated by multiplying this 
emission factor by the maximum capacity in MMBtu/hr of each unit. The result is a lb/hr emission rate 
for modeling. The annual mercury emissions will be calculated by multiplying the 2.53E-06 lb/MMBtu 
emission factor by the most recent two year average of the power plant’s total annual heat input in 
MMBtu/yr. The result is a lb/yr emission rate. This emission rate will be divided by 8,760 hours in a 
year to arrive at a lb/hr emission rate for modeling. Annualized lb/hr mercury emissions will be 
apportioned equally to each unit. 

Coal is transported to the site by rail. Coal is unloaded to an underground conveyor system, 
transported to the breaker house, and from there to the boiler building. Coal that is not fed directly to 
the boiler building is distributed onto a coal pile in the coal storage yard. Coal reclaimed from the yard 
is dumped onto the same underground conveyor system and routed to the boiler building.  Bottom ash 
from the boilers and fly ash from the precipitators are stored in silos located on the south side of the 
boiler house. The ash is then loaded into covered trucks and removed from the facility. Tables 2-1 and 
2-2 present point source release parameters from the ash silos and release geometry from the fugitive 
sources on site.  Figure 2-2 shows the locations of point and fugutive sources. 
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Figure 2-1 Mirant Potomac River Generating Station Location 
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Table 2-1 Point Sources Stacks Parameters and Emissions 

Heat Input SO2 NOx   TSP/PM10 CO HgPoint Source 
MMBtu/hr      lb/hr(1) g/sec lb/hr(2) g/sec lb/hr(3) g/sec ppmv(4) lb/hr g/sec lb/hr(5) g/sec 

Boiler 1/ 
Stack 1 970.1           1474.6 185.8 436.5 55.0 116.4 14.7 680.9 860.7 108.4 2.45E-03 3.092E-04

Boiler 2/ 
Stack 2 970.1           1474.6 185.8 436.5 55.0 116.4 14.7 688.6 870.4 109.7 2.45E-03 3.092E-04

Boiler 3/ 
Stack 3 960.7           1460.3 184.0 432.3 54.5 115.3 14.5 631.2 790.1 99.6 2.43E-03 3.062E-04

Boiler 4/ 
Stack 4 960.7           1460.3 184.0 432.3 54.5 115.3 14.5 677.5 848.1 106.9 2.43E-03 3.062E-04

Boiler 5/ 
Stack 5 960.7           1460.3 184.0 432.3 54.5 115.3 14.5 645.9 808.6 101.9 2.43E-03 3.062E-04

Fly Ash Silo              - - -- - -- 3.3 0.4 - - - - -
Fly Ash Silo              - - -- - -- 3.3 0.4 - - - - -

Bottom Ash Silo             - - -- - -- 0.7 0.1 - - - - -
Notes: 
Stack diameter = diameter of venturi nozzle in stack. 
Modeled stack height = height of top of venturi nozzle (48.2 meters). Actual stack height = 49.1 m. 
Original stack design (1947) included these venturi nozzles to increase exit velocity due to FAA height restrictions. 
 
(1) SO2 emissions calculations: SO2 (lb/hr) = 1.52K, where K = total heat input (MMBtu/hr) (9 VAC 5-40-930). 
(2) NOx emissions calculations: 0.45 lb/MMBtu (annual average) based on Nox RACT limits. 
(3) TSP/PM10 emissions calculations: 0.12 lb/MMBtu based on 9 VAC 5-40-900.  All TSP assumed to be PM10. 
(4) CO emissions based on 10% above highest 1-hour CEM measurement during period 1/1/04 - 12/31/04 
CO conversion from ppmv to lb/MMBtu: 1 ppmv =0.001303 lb/MMBtu (assumes flue gas dry @ 3% oxygen). 
(5) Mercury emissions based on 2.53 lb/trillion Btu from TRI reporting. 
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Height     Diameter Temp Velocity Base Elevation UTM-X(6) UTM-Y(6)

Point Source 
m        m Deg K m/sec m m m

Boiler 1/Stack 1 48.2 2.6 444.3     35.7 10.4 322803.6 4298573.9
Boiler 2/Stack 2 48.2 2.6 455.4     30.2 10.4 322807.3 4298597.6
Boiler 3/Stack 3 48.2 2.4 405.4     30.8 10.4 322811.1 4298621.0
Boiler 4/Stack 4 48.2 2.4 405.4     33.2 10.4 322814.7 4298644.3
Boiler 5/Stack 5 48.2 2.4 405.4     33.8 10.4 322819.0 4298668.0

Fly Ash Silo 33.6 1.0 293.0 0.1 10.4 322796.5 4298489.3 
Fly Ash Silo 33.6 1.0 293.0 0.1 10.4 322810.7 4298494.2 

Bottom Ash Silo 31.0 1.0 293.0 0.1 10.4 322785.1 4298523.9 

Size  Height PM10 Existing Emissions 
Area Sources 

m2 m    lb/hr tpy g/sec g/sec-m2

Ash Loader Upgrade 
Ash Loading System Dust Suppression 

546      2.0 0.102 0.07 0.013 2.36E-05

Coal Pile Wind Erosion and Dust Suppression       17,679 4.6 3.260 1.98 0.411 2.32E-05
Coal Stackout Conveyor Dust Suppression     263 9.1 0.046 0.20 0.006 2.19E-05
Coal Railcar Unloading Dust Suppression     288 1.0 0.123 0.06 0.016 5.39E-05
Ash trucks on Paved Roads 5,886      1.0 0.124 0.24 0.016 2.66E-06
Notes:       
Coal Pile = 4 acres = 17,679 m2.     

  

  
Modeled height of coal pile = one half of average pile height = 30 feet x 0.5 = 15 feet (4.6 m).  
Modeled height of stackout conveyor dust suppression = average height of coal pile (9.1 m). 
Resuspended roadway dust from paved roads: area = 2 x 0.3 miles x 20 feet wide = 5,886 m2. 

Table 2-1 Point Sources Stacks Parameters and Emissions (cont.) 

Table 2-2 Area Sources Parameters and Emissions 

(6) Datum: NAD27, UTM Zone 18 
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Figure 2-2 Point and Fugitive Sources 

 
 



 
 
 

 

 
Q:\mw97\Projects\10350002\400\Final Protocol March 2005.doc March, 2005 3-1

3.0  DISPERSION MODELING ANALYSIS 

3.1 Model Selection 

In 1991, the USEPA, in conjunction with the American Meteorological Society (AMS), formed the 
AMS/USEPA Regulatory Model Improvement Committee (AERMIC). AERMIC’s charter was to build 
upon earlier modeling developments to provide a state-of-the-art dispersion model. The resulting 
model was AERMOD with PRIME algorithm (hereafter called AERMOD). The PRIME downwash 
algorithm is technically superior to the downwash algorithm in ISCST3 because the former was 
developed based on extensive wind tunnel testing that was not available to the developers of ISCST3. 
The PRIME algorithm allows the model to calculate impacts in the cavity region immediately downwind 
of a downwashing stack. 

Based upon the scientific formulation of AERMOD and its evaluation performance, USEPA is 
proposing that AERMOD replaces ISCST3 and CTDMPLUS as refined dispersion modeling 
techniques for simple and complex terrain for receptors within 50 km of a modeled source. Since 
AERMOD does not have limitations in modeling either simple or complex terrain, USEPA is proposing 
it as a refined technique for all terrain types. 

For this project, given that USEPA has proposed AERMOD as a guideline model to replace ISCST3 
and CTDMPLUS, MIRANT proposes to use AERMOD (Version 02222). This model and version is 
expected to be promulgated as a Guideline model in the near future.  

AERMOD represents an advance in the formulation of a steady-state, Gaussian plume model. It is 
apparent that AERMOD has an advantage over the guideline model ISCST3 when the various 
scientific components are compared (Paine et al., 1998). Therefore, AERMOD would be expected to 
perform at least as well as or better than the existing modeling techniques, such as ISCST3.  The 
VADEQ has requested approval from EPA Region 3 to use AERMOD for this study. 

3.2 Good Engineering Practice Stack Height Analysis 

A Good Engineering Practice (GEP) stack height analysis was performed based on the current facility 
design to determine the potential for building-induced aerodynamic downwash for all five boiler stacks. 
The analysis procedures described in EPA's Guidelines for Determination of Good Engineering 
Practice Stack Height (EPA, 1985), Stack Height Regulations (40 CFR 51), and current Model 
Clearinghouse guidance were used. A GEP stack height is defined as the greater of 65 meters (213 
feet), measured from the ground elevation of the stack, or the formula height (Hg), as determined from 
the following equation: 
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  Hg = H + 1.5 L 

where 

  H is the height of the nearby structure which maximizes Hg, and 

  L is the lesser dimension (height or projected width) of the building. 

The GEP analysis was conducted using Lakes Environmental’s BPIP View (v 4.8.5) software. The 
controlling structure for determining the GEP formula height for boiler stacks 2 – 5 is Marina Towers.  
Boiler stack 1, the southernmost stack, is just outside of the influence of Marina Towers. The 
controlling structure for boiler stack 1 is the boiler building. Figure 3-1 shows the structures that could 
affect stack downwash. Figure 3-2 shows these structures in three dimensions. Table 3-1 presents the 
dimensions of these structures from the BPIP output. The GEP height for the boiler stack 1 is 88.2 
meters and 97.1 meters for the boiler stacks 2-5. Since the GEP height exceeds the 48.2 meter stack 
heights, BPIP generated wind direction-specific structure dimensions will be input to AERMOD to 
simulate downwash from each stack. These dimensions are included in Appendix B. 

Table 3-1 Summary of GEP Analysis (Units in Meters) 

Structure Height Length Width MPW(1)
GEP 

Formula 
Height 

5L(2) Base 
Elevation 

Boiler Building 35.3 158.0 64.0 170.5 88.2 176.5 10.4 
Turbine Building 23.0 156.0 26.0 158.2 57.5 115.0 10.4 

ESP 1-4 35.3 94.5 25.0 97.8 88.2 176.5 10.4 
ESP 5 35.3 26.0 24.0 35.4 88.2 176.5 10.4 
Silo 1 33.6 N/A 13.7 13.7 54.2 68.5 10.4 
Silo 2 33.6 N/A 13.7 13.7 54.2 68.5 10.4 
Silo 3 31.0 N/A 9.4 9.4 45.1 47.0 10.4 

Marina Towers 39.6 N/A 16.3 90.4 97.1 198.0 8.5 
(1) Maximum projected width. 
(2) 5 times the lesser of the MPW or height is the maximum influence region. 

Table 3-2 Summary of GEP Analysis (Units in Meters) (cont.) 

Distance to the Main Boilers Stacks Potentially Affected By 
Downwash Structure 

1 2 3 4 5 1 2 3 4 5 
Boiler Building 0.0 0.0 0.0 0.0 0.0 yes yes yes yes yes 

Turbine Building 55.0 55.0 55.0 55.0 55.0 yes yes yes yes yes 
ESP 1-4 9.6 9.6 9.6 9.6 15.0 yes yes yes yes yes 
ESP 5 111.0 87.3 63.0 40.0 15.7 yes yes yes yes yes 
Silo 1 72.0 96.0 119.0 143.0 167.0 no no no no no 
Silo 2 69.0 92.0 114.0 158.0 161.5 no no no no no 
Silo 3 37.8 62.0 86.0 110.0 134.0 yes no no no no 

Marina Towers 215.0 192.0 170.0 148.0 127.0 no yes yes yes yes 
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Figure 3-1 Mirant Potomac River Generating Station Configuration Used for GEP Analysis  
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Figure 3-2 Mirant Potomac River Generating Station Configuration Used for GEP Analysis in 3D 
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3.3 Building Cavity Analysis 

The PRIME downwash algorithm within AERMOD calculates pollutant concentrations within the cavity 
region. Therefore, no additional analysis (e.g., SCREEN3) is necessary. 

3.4 Terrain and Receptor Data 

The downwash analysis will be conducted out to 5 km. Beyond a distance of approximately 1-2 km 
effects of downwash cannot be distinguished from ambient impacts of the released effluent that are 
caused by atmospheric turbulence alone. The receptor grid extends out to 5 km at the request of 
VADEQ. The receptor grid to be used in AERMOD will be chosen from the USGS maps in accordance 
with standard EPA procedures. Fenceline receptors will be established at 50 m spacing along the 
property boundary, surrounded by discrete Cartesian receptors placed out to: 

0 - 1 km with 100 m spacing. 
1 - 3 km with 250 m spacing 
3 - 5 km with 500 m spacing 

Figures 3-3 and Figure 3-4 show the receptor grid. 

Multi-story residential buildings located within approximately 1-2 km from the facility will be modeled 
with flagpole receptors. Table 3-3 presents these buildings. 

AERMOD requires each receptor to identify a “height scale” which is defined as the height of a nearby 
controlling hill. The controlling hill heights and receptor elevations will be generated from USGS digital 
elevation model (DEM) files. Receptor coordinates and elevations are listed in Appendix C. 

Table 3-3 Multi-Story Buildings Parameters (Used for Flagpole Receptors) 

Multi-Story Building UTM-X (m) (1) UTM-Y (m) (1) # of Stories (2) Building Height (m) (3) Story Height (m) (5)

Alexandria House 322630.38 4297725.55 22 64.9 3.0 
Carlyle Towers 320703.66 4296828.68 20 46.0 2.3 
Carydale East 319579.69 4297276.05 18 48.3 2.7 
Port Royal Condo 322652.21 4297815.58 17 46.1 2.7 
Braddok Place (5) 321792.71 4298023.30 10 29.9 3.0 
The Calvert Apartment 321128.13 4300123.85 15 42.7 2.8 
Portals of Alexandria 320730.05 4301226.85 14 44.8 3.2 
Marina Towers 322741.09 4298831.15 14 39.6 2.8 
 
(1) Datum: NAD27, UTM Zone 18 
(2) The data was obtained from Attachment III of 12/30/04 letter to Ken McBee from City of Alexandria, Department of Transportation and 
Environmental Services. 
(3) Building heights were obtained from the City of Alexandria Department of Planning and Zoning GIS Data. 
(4) Flagpole receptors will be placed at every story, 3.0 meters apart. Flagpole receptors at the Marina Towers will be placed on each 
balcony facing the Mirant facility, 2.83 meters apart. 
(5) Attachment III lists Meridian Building as 16 stories. The height of this building was not available from the GIS data, therefore we 
placed flagpole receptors at the neighboring Braddock Place building. Based on the height of the Braddock Place building we assumed 
that it consists of ten stories. 



 
 

 

 
Q:\mw97\Projects\10350002\400\Final Protocol March 2005.doc March 31, 2005 3-6

Figure 3-3 AERMOD Receptor Grid 
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Figure 3-4 AERMOD Receptor Grid and Flagpole Receptors 
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3.5 Meteorological Data 

For refined dispersion modeling, one year of on-site or five years of off-site representative 
meteorological data are required. For this application, five years of meteorological data will be used for 
input to AERMET, the meteorological preprocessor for AERMOD. Hourly surface meteorological data 
from the NWS Station at Reagan National Airport, Virginia will be used in addition to the upper air 
meteorological data from the NWS Met Station at Sterling, Virginia to develop the 5-year (1998-2002) 
AERMET data files (see Figure 3-5). 

Meteorological data required for the AERMOD model partly consist of hourly values of wind speed, 
wind direction, and ambient temperature. Since the AERMOD dispersion algorithms are based on 
atmospheric boundary layer dispersion theory, additional boundary layer parameters are required. 
These parameters include sensible heat flux, surface friction velocity, convective velocity scale, vertical 
potential temperature gradient, convective and mechanical mixing heights, Monin-Obukhov length, 
surface roughness length, Bowen ratio, and albedo. A portion of these boundary layer parameters, as 
well as hourly wind and temperature profiles of the atmosphere, are estimated using surface 
parameters and upper air soundings. The base elevation of the primary surface station also is required 
by AERMOD. The base elevation of the Reagan National Airport will be used in AERMOD. 

The AERMET meteorological pre-processor (version 02222) will be used to process data required for 
AERMOD. Site characteristics of the power plant site such as surface roughness, albedo, and Bowen 
ratio will be included in the input control file to AERMET. 

3.5.1 Site Characteristics 

Table 3-4 shows the land use site characteristics surrounding the Mirant facility. These characteristics 
were determined by examining a 3-kilometer radius area surrounding the site (centered at the boiler 
building). The area was then divided into 4 directional sectors for specifying site characteristics (see 
Figure 3-6 and Figure 3-7). 

Table 3-4 Land Use Characteristics Surrounding the Mirant Site 

Fractional Land-Use 
Land-Use Type 

Sector 1 (60o-120o) Sector 2 (120o-180o) Sector 3 (180o-350o) Sector 4 (350o-60o)  
Water 0.25 0.8 0 0.6 
Deciduous 0.1 0.05 0.1 0.1 
Grassland 0.2 0.05 0.1 0.15 
Urban 0.45 0.1 0.8 0.15 
Total % Land Use 1 1 1 1 
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Figure 3-5 Meteorological and Air Pollution Monitoring Stations 
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Figure 3-6 Sectors Indicating Land Use at the Mirant Site 
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Figure 3-7 Aerial Photo of the Region Surrounding the Mirant Site 



 
 

 

 
Q:\mw97\Projects\10350002\400\Final Protocol March 2005.doc March 31, 2005 3-12

The seasonal values for each land classification that are needed based on the above sectors are 
provided in the AERMET user’s guide (USEPA 1998) and summarized in Tables 3-5 through 3-7. 
Monthly weighted averages of albedo, surface roughness, and Bowen ratio based on the land 
classification for the above sectors will be calculated for five meteorological years. The Bowen ratio will 
have different annual values because of its dependency on moisture conditions. Each month will be 
classified as average, dry, or wet, based on monthly average precipitation data from Reagan National 
Airport compared to a 30 year average for each month. The calculated values then will be used for that 
month in determining the weighted average for the sector. 

Table 3-5 Seasonal Albedo Values found in the AERMET User’s Guide 

Land-Use Type Spring Summer Autumn Winter 
Water 0.12 0.10 0.14 0.20 
Deciduous 0.12 0.12 0.12 0.50 
Coniferous 0.12 0.12 0.12 0.35 
Swamp 0.12 0.14 0.16 0.30 
Cultivated Land 0.14 0.20 0.18 0.60 
Grassland 0.18 0.18 0.20 0.60 
Urban 0.14 0.16 0.18 0.35 
Desert Shrubland 0.30 0.28 0.28 0.45 

Table 3-6 Seasonal Surface Roughness Values found in the AERMET User’s Guide 

Land-Use Type Spring Summer Autumn Winter 
Water 0.0001 0.0001 0.0001 0.0001 
Deciduous 1.00 1.30 0.80 0.50 
Coniferous 1.30 1.30 1.30 1.30 
Swamp 0.20 0.20 0.20 0.05 
Cultivated Land 0.03 0.20 0.05 0.01 
Grassland 0.05 0.10 0.01 0.001 
Urban 1.00 1.00 1.00 1.00 
Desert Shrubland 0.30 0.30 0.30 0.15 

Table 3-7 Seasonal Bowen Ratio Values found in the AERMET User’s Guide 

Average Dry Wet Land-Use 
Type Spring Summer Autumn Winter Spring Summer Autumn Winter Spring Summer Autumn Winter
Water 0.1 0.1 0.1 1.5 0.1 0.1 0.1 2.0 0.1 0.1 0.1 0.3 
Deciduous 0.7 0.3 1.0 1.5 1.5 0.6 2.0 2.0 0.3 0.2 0.4 0.5 
Coniferous 0.7 0.3 0.8 1.5 1.5 0.6 1.5 2.0 0.3 0.2 0.3 0.3 
Swamp 0.1 0.1 0.1 1.5 0.2 0.2 0.2 2.0 0.1 0.1 0.1 0.5 
Cultivated 
Land 0.3 0.5 0.7 1.5 1.0 1.5 2.0 2.0 0.2 0.3 0.4 0.5 

Grassland 0.4 0.8 1.0 1.5 1.0 2.0 2.0 2.0 0.3 0.4 0.5 0.5 
Urban 1.0 2.0 2.0 1.5 2.0 4.0 4.0 2.0 0.5 1.0 1.0 0.5 
Desert 
Shrubland 3.0 4.0 6.0 6.0 5.0 6.0 10.0 10.0 1.0 5.0 2.0 2.0 
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4.0  BACKGROUND AIR QUALITY 

Ambient air quality data are used to represent the contribution to total ambient air pollutant 
concentrations from non-modeled sources. Table 4-1 shows locations and the measured 
concentrations over the past three years (2001-2003) of the closest air pollution monitors to the Mirant 
power plant. Background concentrations of SO2 and CO were based on the Alexandria City, VA air 
quality monitoring station data located 1 km to the SW of the power plant. The Alexandria site is 
classified as residential land use and is in an urban area. 

Background air quality concentrations of NO2 were based on the Arlington County monitoring data. The 
monitoring station is located 4.4 km to the NW of the Mirant Potomac facility. The Arlington site is 
classified as commercial land use and located in an urban area. 

Ambient background air quality concentrations of PM10 were based on the Mount Vernon, VA 
monitoring data. The monitoring station is located 9 km to the SSW of the Mirant Potomac facility. The 
Mount Vernon site is classified as residential land use and located in a suburban area. 

Table 4-1 Summary of the Background Air Quality Data 

Measured Concentrations (µg/m3)*  
Pollutant 

 
Monitor Site 

Averaging 
Period 2001 2002 2003 

NAAQS 
(µg/m3) 

3-hour 207.0 238.4* 186.0 1300 
24-hour 57.6 55.0 60.3* 365 SO2

517 N Saint 
Asaph St, 
Alexandria City, 
VA Annual 15.7* 15.7* 15.7* 80 

24-hour 35 40 42* 150 
PM10

2675 Sherwood 
Hall Lane, 
Mt.Vernon, VA Annual 18 19 21* 50 

NO2

S 18th And 
Hayes St, 
Arlington 
County, VA 

Annual 41.4 41.4 48.9* 100 

1-hour 4945.0* 4600.0 4025.0 40,075 
CO 

517 N Saint 
Asaph St, 
Alexandria City, 
VA 8-Hour 2760.0 2760.0 3220.0* 10,305 

* Short-term and annual values are highest in each year. 
Short-term concentrations reported as highest of the second highest and annual concentrations reported as mean. 
 

 



 
 
 

 

 
Q:\mw97\Projects\10350002\400\Final Protocol March 2005.doc March, 2005 5-1

5.0  DOCUMENTATION OF RESULTS 

The report that documents the air quality impact analysis will describe the input data, the modeling 
procedures, and the results in tabular and graphical form. Much of the information regarding locations, 
plot plans, etc., associated with the Project that is included in this modeling protocol will be included in 
the air quality impact analysis report.  

The document will be presented in loose-leaf format in a 3-ring binder so that additions or revisions 
can easily be made. Any process information deemed to be confidential by Mirant Corporation will be 
so noted. 

Three copies of the final air quality modeling report will be submitted to the Virginia DEQ Central 
Office. Additional copies for distribution to USEPA Region III will be provided, if necessary. 

The computer files associated with the air quality analysis will be submitted on a single CD-ROM. All 
meteorological and monitoring data will be presented so that a reviewer can completely reconstruct the 
entire modeling demonstration on an IBM-compatible PC. Descriptions of files on the CD will be 
included in the computer documentation, and the use of binary files will be avoided to promote 
portability of the files to other computer systems. 
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