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1.0 INTRODUCTION

11 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 (SO;), nitrogen dioxide (NO),
carbon monoxide (CO) and particulate matter with an aerodynamic diameter less than or equal to 10
micrometers (PMyo). 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 (ug/m3) Secondary NAAQS (ug/m3)
NO, Annual® 100 100
Annual® 80 None
S0, 24-hour® 365 None
3-hour? None 1,300
Annual® 50 50
PMyo —
24-hour™ 150 150
8-hour® 10,305 10,305
CO )
1-hour 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 6" 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 SO, and CO refer to exposure levels not to be exceeded more than once per year. Long-
term NAAQS for SO, and NO, refer to limits that cannot be exceeded for annual exposure.
Compliance with the PMjg 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 6™ 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/m? (25 pg/m®). 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 pg/m®) and the 1-hour concentration from the facility should not exceed 1/20 of the
TLV-TWA (1.25 pug/m?)
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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 alll
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 SO,, NOx and TSP/PMj, 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 (CEMSs) 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 Ib/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 Ib/hr emission rate
for modeling. The annual mercury emissions will be calculated by multiplying the 2.53E-06 Ib/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 Ib/yr emission rate. This emission rate will be divided by 8,760 hours in a
year to arrive at a Ib/hr emission rate for modeling. Annualized Ib/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
Point Source | Heat Input S0, NOXx TSP/PMy, co Hg
MMBtu/hr | Ib/hr® g/sec lb/hr® g/sec lb/hr® gl/sec ppmv® | Ib/hr | gisec | Ib/hr® g/sec
2?;32 11/ 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
'Z‘t’ggi 22/ 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
E;‘t’gglr( 2’ 960.7 1460.3 184.0 4323 54.5 115.3 145 631.2 | 790.1 | 99.6 | 2.43E-03 | 3.062E-04
E;‘t’ggr( i’ 960.7 1460.3 184.0 432.3 54.5 115.3 145 677.5 | 848.1 | 106.9 | 2.43E-03 | 3.062E-04
E;‘t’ggr( g’ 960.7 1460.3 184.0 432.3 54.5 115.3 145 645.9 | 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.

W 50, emissions calculations: SO (Ib/hr) = 1.52K, where K = total heat input (MMBtu/hr) (9 VAC 5-40-930).
@ NOx emissions calculations: 0.45 Ib/MMBtu (annual average) based on Nox RACT limits.

®) TSP/PM;, emissions calculations: 0.12 Ib/MMBtu based on 9 VAC 5-40-900. All TSP assumed to be PMo.
“ co emissions based on 10% above highest 1-hour CEM measurement during period 1/1/04 - 12/31/04

CO conversion from ppmv to Ib/MMBtu: 1 ppmv =0.001303 Ib/MMBtu (assumes flue gas dry @ 3% oxygen).
®) Mercury emissions based on 2.53 Ib/trillion Btu from TRI reporting.
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Table 2-1 Point Sources Stacks Parameters and Emissions (cont.)
. Height Diameter Temp Velocity Base Elevation UTM-X® UTM-Y®
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 33.8 104 322819.0 4298668.0
Fly Ash Silo 33.6 1.0 293.0 0.1 104 322796.5 4298489.3
Fly Ash Silo 33.6 1.0 293.0 0.1 104 322810.7 4298494.2
Bottom Ash Silo 31.0 1.0 293.0 0.1 104 322785.1 4298523.9
® Datum: NAD27, UTM Zone 18
Table 2-2 Area Sources Parameters and Emissions
Size Height PM;o Existing Emissions
Area Sources ) >
m m Ib/hr tpy g/sec g/sec-m
Ash Loader Upgrade 546 2.0 0102 | 007 | 0013 2.36E-05
Ash Loading System Dust Suppression
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 m>.

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 m?.
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Figure 2-2 Point and Fugitive Sources
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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 (Hy), as determined from
the following equation:
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Hg=H+15L

where

H is the height of the nearby structure which maximizes Hy, 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)

GEP
Structure Height | Length Width MPW® | Formula 5L@ Base
. Elevation
Height
Boiler Building 35.3 158.0 64.0 170.5 88.2 176.5 104
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

“'Maximum projected width.

@ 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

Structure Downwash
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., SCREENS3) 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) @ | UTM-Y (m)® | # of Stories ® | Building Height (m) ® | Story Height (m) ©
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 ® 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

® patum: NAD27, UTM Zone 18

@ The data was obtained from Attachment Il of 12/30/04 letter to Ken McBee from City of Alexandria, Department of Transportation and
Environmental Services.

@ Building heights were obtained from the City of Alexandria Department of Planning and Zoning GIS Data.

“ 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.

® Attachment 1l 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.
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Figure 3-3 AERMOD Receptor Grid
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Figure 3-4 AERMOD Receptor Grid and Flagpole Receptors
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35 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 (60°-120°)

Sector 2 (120°-180°)

Sector 3 (180°-350°)

Sector 4 (350°-60°)

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
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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

Land-Use Average Dr Wet

Type Spring |Summer [Autumn [Winter| Spring [ Summer |Autumn | Winter | Spring| Summer | Autumn | Winter
Water 0.1 0.1 0.1 15 0.1 0.1 0.1 2.0 0.1 0.1 0.1 0.3
Deciduous 0.7 0.3 1.0 15 1.5 0.6 2.0 2.0 0.3 0.2 0.4 0.5
Coniferous 0.7 0.3 0.8 15 15 0.6 15 2.0 0.3 0.2 0.3 0.3
Swamp 0.1 0.1 0.1 15 0.2 0.2 0.2 2.0 0.1 0.1 0.1 0.5
Culivated 03 | o5 | 07 | 15| 10 | 15 20 | 20 | 02 | o3 04 | 05
Grassland 0.4 0.8 1.0 15 1.0 2.0 2.0 2.0 0.3 0.4 0.5 0.5
Urban 1.0 2.0 2.0 15 2.0 4.0 4.0 2.0 0.5 1.0 1.0 0.5
Desert 3.0 4.0 60 | 60 | 50 6.0 100 | 100 | 1.0 5.0 20 | 20
Shrubland
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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 SO, 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 NO, 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 PM;g 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

Averaging Measured Concentrations (ug/m3)* NAAQS
Pollutant | Monitor Site Period 2001 2002 2003 (ug/m®)
517 N Saint 3-hour 207.0 238.4* 186.0 1300
so, |Asaphst 24-hour 57.6 55.0 60.3* 365
Alexandria City,
VA Annual 15.7* 15.7* 15.7* 80
2675 Sherwood 24-hour 35 40 42* 150
PMyg Hall Lane, R
Mt.Vernon, VA Annual 18 19 21 50
S 18th And
Hayes St,
NO, : Annual 41.4 41.4 48.9* 100
Arlington
County, VA
517 N Saint 1-hour 4945.0* 4600.0 4025.0 40,075
co Asaph St_, _
C'Aexa”d”a City, 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.
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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
S0 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 Ill 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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APPENDIX A

CONSENT ORDER REGARDING A DOWNWASH STUDY

&

VA DEQ COMMENT LETTER ON THE MODELING PROTOCOL

MIRANT POTOMAC RIVER GENERATING STATION
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COMMONWEALTH of VIRGINIA
DEPARTMENT OF ENVIEONMENTAL QUALITY
Streer address: 619 East Main Street, Richmond, Virginia 23219

W. Tayloe Murphy, Jr. Mailing address: P.O. Box 10009, Richmond, Virginia 23240 Robert G. Burnley
Sszoretary of Natural Resources Fax (804) 6984500 TDD (804) 6984021 Birector
www.deg.steis.ve.us (804} 698-4000

F-BOG.592.3482
February 10, 2005

Dave Shea

Sr. Program Manager
ENSR Corporation

2 Technology Park Drive
Westford, MA 01886

Dear Mr. Shea:

I am writing this letter in response to your Protocol for Modeling the Effects of
Downwash from the Mirant’s Potomac River Power Plant dated October 2004. As part
of Department of Environmental Quality (DEQ)’s review of this document, [ have
reviewed and considered comments on this protocol from a local neighborhood
association and the city of Alexandria.

First of all, I would like to state that the specific Potomac River Power Plant
emissions data used in the proposed Downwash Study will be agreed to by the Northern
Virginia Regional Office staff. PM2.5 emissions will not be considered due to the lack of
an EPA-approved analysis model or procedure. However, PM10 (analyzed as a surrogate
for PM2.5), as well as the other specified criteria polhitants will be considered for the
total plant operation to include coal and ash yards in the study. You should work closely
with the regional staff to develop the worst case emissions and stack parameters for this

‘Ffzﬂ”;ﬁ;r
AR ha Y

As to the proposed model, AERMOD, DEQ has requested approval to use this
model since it is still not promulgated and has received it from the USEPA, Region 111,
Regional Director. Although there are technical disagreements among professional
modelers about the location to be examined for land use characteristics, the center of this
study should be the placed at the power plant.

Upon reviewing topographic maps and aerial photographs of the area, the Marina
Towers as well as some other high rise buildings that are close by should be addressed in
the analysis to determine downwash characteristics to be included in the AERMOD
model runs. [ realize that this will take some time to gather additional dimensions of
these buildings.



Also, several discrete receptors have been suggested by the local citizens. In
order to determine the worst case concentrations in the area, prepare a refined modeling
area receptor grid out to 5 km with receptors placed every 100 m. This grid of receptors
should be representative of the air quality for all the specific discrete receptors requested
by the populace it the area. If the concentration gradient is decreasing at the 5 km
distance and the concentrations are less than the air quality standards promulgated by
EPA and this agency, then the modeling area is limited at that point. This receptor grid
should also include flag pole receptors for all nearby raised structures. The flagpole
receptors should be placed at access points on each level or floor of the nearby raised
structures.

After responding to this letter with your amended protocol by March 15, T will
supply you with the appropriate monitored background values for the modeled criteria
pollutants.

Sincerely yours,

2
nnvé{h“]{

Air Quality Modeler

Ce: Larry Labrie, Mirant Corp
John McKie, Air Permitting Engineer, NVRO
Terry Darton, Air Permitting Manager, NVRO
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

T Northern Virginia Regional Office. I
W Tayloe Murphy, Ir. 13901 Crewn Court - Robeit G. Bumley.

- ‘Secretary of Natural Resources C - Woodbridgs, VA 22193:1453 S . Director.
: S S AT03YS83-3800  fur{70%) 583-3801 L '
T wiwwidegstats vains

STATE AIR POLLUTION CONTROL BOARD

Jettery A Stewrs
- Regitmal Ditector

ORDER BY CONSENT
ISSUEDTO.
MIRANT POTOMAC RIVER, LLC
- Registration No. 70228

SECTION A: Purpose

- - This.is a Consent 'ﬁ};"éiei::i-gsu&d.mder-thé:.a‘uihﬁﬁty--céf:Va-,f Code § § 10:1-1307D and 10:1-
1307.1, between the Board and Mirant Potomac River, LLC for the purpose of ensuring
compliance with ambient air quality standards incorporated at 9 VAC Chapter 30 and V& Code
§ 10.1-1307.3(3) requiring certain emissions modeling and analysis related to the Potomac River
Power Station Jocated in Alexandria, Virginia.

SECTION B: Definitions

. Unless the context clearly indicates otherwise, the following words and terms have the
meanings assigned to them below: B

L. “Va, Code™ means the Code of Virginia (1950), as amended.
2. “Board” means the State: Air Pollution Control Board, 4 permaneni collegial body
of the Commonwealth of Virginia as described in Va. Code §§ 10.1-1301 and
1011184,

3. “Iﬁapaﬁtmenﬁ’_f‘_@% *‘BEQ""m_e_-:;ﬁs the 'Dgpé-.r.t;mentsaf Environmental Quality, an
agency-of the Commonwealth of Virginia as described in Va: Code § 10.1-1183.

4. “Director” means the Director of the Depariment of Environinental Quality.



10.

1.

12

13.

14.

“Order” me-’agnis_ti};is .‘dﬁ'z‘umens;, ‘also known as a Consent Order,

“Mirant, " means Mirant Potomse River, LLC, a limited hab;i:ty company
qualified to do business in Virginia. Mirant Potomac River, LLC is owrned
Mirant C{}tparafz{m aﬁd ﬂperaied by Mirant Mid-Atlantic, LLC.

“Facility” means the Patemac River Generating Station owned and operaied by ¥
Mirant located at 1400 North Royal Street, Alexandria, Virginia, 22314.. 'fhe '
facﬁlty isa ﬁ’cfﬁ “amt 483 M’W coalfired electric generating p"iant S -

“NVRO” means the Nmﬁnem Virginia Regional Office efDEQ, iocaied in
Waeﬁbmdge, Virgmza '

“The Permit” means:the. Statieaary Seurce Permit to Operate issued by I}EQ to
the faczhry on. Scptember 18 2000, pursuant to 9 VAC 5-80- 80{3 et seq

"Marina. T{}wars*’ means a muitxple unit residential condommmm building
located at 501 Slaters: me Alexandrin, Virginia, in cloge proximity to'the
fabihty

"Diowiiwash" means thf: effect that occurs when aerodynamic turbulence induced
by nearby structures causes pollutarits from an elevated source {sucha
smokestack) to be mixed rapidly toward the ground resulting in higher ground-
level cgncentmtmns of peiiutaﬁts

“NAAQS” means the primary national ambient air guality standards established
by the U.S. Environinental Protection. Ageney for certain pollutants; including
sulfir dioxide (80;), nitrogen dioxide (NO,J, carbon monoxide: {CO), ozone, and.
particulate matter (PM), pursuant to § 109-of the federal Clean Air Aet, 42 1ISC §
7409, set forth at 40 CFR Part 50 and incorporated at- 9 VAC Chapter 30.
NAAQS are established at concentrations necessary to yratecst public health w;ﬂz
an adequate margm of safety _

“NO}:;” neans oxides ef mf;rogen, whmh 18 a pollutant resulting froth the
combustion of fﬁsaﬂ fue}s and.a: pfﬁcmser to the formation of ozone.

“?Mm” means pamcalate tnatter withan -gerodynamic diameter iess than or'equal
to 10 micrometers and is a polluiant rcsuitmg from, aniong cher zhmgs the
cambusnon of fassxi fuels,

SECTION €: Findinss ﬁf ' Fa'cf: and Canélus’ions-ﬂf Law

1. In Qrdar to ensure ci)mph ance wath tha Notthern Vﬁirgima atea's National Amibient Air
Quality Staridard (Nf%AQS} for ozone, the Department is in the process ofs revising the facility's
Stationary Source Femm 1:0 Gperate forthe purpose of: (:iamfymg the facility's. ozoneseason



. (May 1 through- Sﬁpt&mbm‘ 30) emission requirements for NOx. A pubhc hearing on the
:pmpsasﬁci pfamm revision was hield in Alexandria, sz‘gxma, on the evemng of April 12; 2004.

2 | Amnng the comments offered at the puhhc heamng by ﬁiexaﬂdna residents was that
'BEQ shauki mqmw Ms mnt to: perfarm c&mprehfanswe mﬂdf:}mg tcz assess ﬁw m’x?ac:t of

- At or aheut the time of the public hearmg, Qf:rtam resxde:nts ﬂf Alexandria, Virginia,

provided the Depattment with a document etititled "Screemngwl,evei Modsling Analysis of the

- Potomac River Power Plant Located in Alexandria, Virginia" prepared by Sullivan

* Environmental Consulting, Inc., dated March 29, 2004 (the Sullivan’ Screanmg} The Sullivan
* Screehing was commissioned ’iay, among others, certain residents of Marina Towers fot the
purpose of assessing whether emissions from the facility may cause exceedances of certain
NAAQS at Marina Towers as a result of "downwash.” The Snﬁﬁan Screening concluded that,
"on average, mieteorological conditions associated with plume i impaction conditions on the
:-Mamﬁa Towers condoniinium were screened to cccur as c;ﬁ;an as'] ZE}O ‘hours per year."

4, Aitheugh the: Sullivan Screening dogs not: esta’%}izsh concluszvely that emissions from the.
facility result in exceedances of the NAAQS at Marina Towers, the Department believes that the.
results of the Sullivan Study warrant that further comprehensive analysis be conducted in

- accordance with. DEQ and EPA approved medeling pmce,éums in-order to more fully determine

_the effect of emissions from the facility on the ambient air guality at Marina Towers and in the

area in the immediate vicinity of the fagility.

- BECT. iON'ﬁf"AgrﬁEmaﬁt and Order

Acaor&imgly, the Board, by virtue of the authority granted it in Va: Code §§ 10.1-1307.D
and Tié) 1-1307.1 orders Mitant, and Mirant’ agrees, to perform the actions described in this.

section ofthe Ordar

1. = Mirantshall perform a réfined modeling :maiyszs to asgess the gffect of

"downwash" from the facility on ambient concentrations of $0s, NO», CO, and

- PMyy for comparison to the: applicable’ NAAQS in the arca immediately

- surmunémg the facxkty In aﬁdltmn, Mirant shall parﬁ:ma a refined modeling

-analysis fo 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 fz)rtil in 9 VAC 5+ 6{)»286 et.seq.; in the area
zmmadzateiy sum:urdmg the facility,

2. Tiae protocol and metﬁecieiogy for thf: m@deimg arzaiyszs shali be‘in accordance
with EPA and DEQ methods and shall be: approved by DEQ priorto
commencement of the. meodeling: -Mirant shall submit'a proposed modehing

- protocol and methodology to Kenneth L. McBee, DEQ Air Modeling Program
- Coordinator; 629 E. Main St,, Richmond VA 2.3219 ‘within twenty-one (21) days
of the effective date of this Oréer '



3. Mirant shall perform the modeling analysis immediately upon receiving written
approval of the modeling protocol and methodology from DEQ. Mirant shall
subrmit the results of the modeling anatysis to Mr. McBee and the Director of the
Department's Northern Virginia Regional Office no later than sixty (60) days after
Mirant receives written agpmvai ef the: maéeimg protocol and methodology,

4, In the event the medeimg anaiys;s m{iieatﬁs that cmissions from the facility may
.cause-exceedances of the NAAQS for. SOy, NO3, CO, or PM;p, or exceedances of
the Standards of Performance for Toxic Polliftants for mercury in the area _
mrtmzilateiy surrounding the facxhty, ﬁEQ shall require:Mirant to submif to DEQ,
within ninety (90} daygof submitting the mﬁde}mg analysis,a plan and schedule
1o eliminate and prevent such exceedances on a timely basis. Upon review and
approval of that plan-and schedule by BEQ, the approved plan and schedule shall
be incorporated by referencﬁ into: this Gfder

5, Mzrant agrees. to wawe any abjectmns 1f: may otherwzsa ‘be anmied to assert under

fam}ﬁ,y s pf:nmt

Section E: Adininistrative Provisions

L The Board may modify, rewrite, or-amend this Order with the consent of Mirant for good
cause shown by Mirant, or after a proceeding as required by the Administeative Process Act fora

case decision.

2. This Order addresses only those issues specifically identified herein. This:Ordet shall not
precinde the Board or the Director from taking any action authorized by law, mcludmg, butnot
limited to seekmg subsequent remediation of the famhiy as may be authorized by law and/or
taking subsequent action to enforee the terms of this Order. This order shall not preclude
appropridte enforcement actions by other federal, state or local regulatory agencies for matters
ot addressed herein. -

3 Solely for the putposes of the: execution of ﬂns Drder for compliance with this Order,
and for subsequent actions with respect to this i)rdﬁr Mirant consent& to the jurisdictional
allegations and conclusions of law contained herein.

4, Mirant declares it has received fairand. due process under:the Administrative Process
Aet, Va. Code §§ 2.2-4000 et seq., and ‘he-Air Pollution Control Law and it waives the nght o
“any hearing or other administrative pmmedmg authorized or “required by law or regulation, and
to anyjudicial review of any issue of fact or law contained herein. Nothing herein. shall be
construed as a waiverof the right to any administrative proceeding for, or to judicial review of
any-action taken by the Board to modify, rewrite, amend, or. enforce this Ordet, or any
‘subsequent deliverables required to be subnitted by Mirant and approved by the Dé¢pattment,
without the consent of Mirant. :



5. Failure by Mirant to comply with any of the terms of this Order shall constitute a
violation of an order of {he Board, Nothing herein shall waive the initiation of" appropriate
enforcenient actions or the issuance of additional orders as appropriate by the Board or Dﬁrector
as a result ef such moiatzons

6. fany pmwsmn ﬂf this Order is found fo be unenforceable for any reason, the remamder
of the Order shall remain in foll force and effect.

7. Mirant: shall be rcs;acns;bis: for failure to comply with any-of tiw terms and e@ndztwns of
this Order iinless complianoe is made impossible by earthiquake, flood, other acts of God, war,
strike, o1 other such circumstance. Mirant must show that such circumstarices resulting in
noncompliance were beyond its control and not due to a lack of good faith or diligence on its
part. Mirant shall mhfy the Director, NVRO, in writing when titcumstances are anticipated to
ocour, are ocowring, or ‘have ocenrred that may-delay cempizance or.canse nemc«mpham:e with
any requirement of thzs Ordar ‘Such notice shall set forth: o

a "I‘he geasans ﬁ}r the delay or noncompliance;
b. 'E.'hfe*pmjacied duration of any such délay or ﬁc}ncsm;ﬂi‘anﬁe;-
¢ The measures taken and t6 be taken to prevent or minimize such delay or

mnwmphance, and

The timetable by whlch suah measures will be :mpiemented and the date full compliance
will be achieved.

‘Failure to so-notify the i,}zrectar NVRO, in writing: ‘within 24 hours of learning of any’
condition above, which Mirant interids to assert will resultin the impossibility of compliance,
shall constitute a waiver.of any ciaim of inability to comply with’ arequirement of this Qrder

8. This E}rder is bmdmg on the parties hereto, parent carporations or Iherr SUCCESSOTS in
interest, deszgnees, asszgns

9. This Order shall heceme effective upon execiition by beth the. Dzr@eier of the Department
of Environmental Quality or his designee and Mirant.

10.  This Order shall -mﬁﬁﬁnuﬁfﬁi eff‘éct.unﬁl"
a. Mam:nt peﬁtmns the Director or his designee fo terminate the order aﬁer it-has
completed all of the: requirements of the Order-and the Director or his

designee approves the termination of the Order; or

b. The i)zrc:cmr or Board terminatés the f}rder in his-oritssole dzgcretlfm upon
30:days wiritten notice to Mirant.



Termination of this Order; or ofany oblisation imposed in this Order, shall tiot operate to relieve
Mirant from its obligation fo'comply with any statute, regulation, peﬁmt condifion, other order,
certificate, certificatiol, :standard or reqmrem&nt otherwise dpplicable.

AND IT1S ORDERED 1is 25 _dayof_ S EPTERES™ 2004

Miranit Potomac River, LL_C:‘, ;-vjcsl;ﬁﬁtariif agrees to the issuance of this: Order,

- MIRANT POTOMAC RIVER, LLC

' Lisa D. Johnsos, President
The foregoing instrument was Sl%fd and acknowledged before me on this / 7& day of ¢,

2004 by At L pooerr of Mirant Potomac River, LLC LLC,in the.&tyef
feton ﬁ&m.;aaw _ Cnnnn%weaith of Virginia.

a-l b el /5 Lﬂ‘{"&&ﬂwm
Néiary?ubnc i

My Commission expires: é:" & A “ff/ ¢ "-"T_.
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PARTICULATE EMISSION CALCULATIONS

MIRANT POTOMAC RIVER GENERATING STATION
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Mirant Potomac River, LLC
Ash Silo Vent Secondary Filtration - Fugitive Dust Emission Calculations

FLY ASH EMISSION CALCULATIONS

Fly Ash Assumptions

Total Ash Shipped in trucks =

Est. Fly ash shipped in trucks =
Est. Bottom ash shipped in truckss
Target moisture for fly ash

Worse case moisture for fiy ash=
Daily Ash generated by Boilers
Estimated % that is bottam ash
Estimated % that is fiy ash
Estimated Avg wi of ash i frucks

Truck Loading in Silo:
Truck Washing
Ash hauling

Trucks onsite

Avg number of trucks hauling ash
Avg number of truck #ips

Peak number of trucks hauling ash
Peak number of truck frips

631 tpd (according fo Mirant) 164060 ton ashfyr
593
38
20 %
10 %
480 tpd
&%
S4%
22 tons @ 20% moisture
8 min
1630 min
8 hriday
5 daysiwk
52 whkiyr
4 hriday
7 trucks/day
4 trips/day
10 trucks/day
4 tripsiday

280 dayslyr
7.280 Wuck iripsiyr 180,180 ton ashiyr

40 iruck trips/day

Fly Ash Emissions from Baghouse on top of loading siles

2- Silo's  Flow of pneumaltic air with fly ash into silo
Ash Loading into siio

Baghouse collection efficiency

Outlet Baghouse emissions (agsumed)
Estimated PM/PM-10 emissions
Estimated PM/PM-10 hourly emissions

Estimated PM/PM-10 yearly emissions

7800 cfm (Mirant - 2 x (2,700 + 1,200}
480 tpd {from daily ash generated by boilers}
99.0% {based on cutlet grain loading)
G.1 grains/acf
780 grains/min
£.69 Ib/hr
iy

Botiom Ash Emissions from Baghouse on top of foadirng sife

1 - Silo Flow of pneumatic air with fly ash into sito
Qutiet Baghouse emissions (assumed)
Estimated PM/PM-10 emissions
Estimated PM/PM-10 hourdy emissions

Estimated PM/PM-10 vearly emissions

Total Ash Emissions (All three silos)

Ash Silo Secondary Filtration Existing

5400 cfm (from Mirant)
0.015 grains/acf (assumed based on visual comparison to fly ash silo baghouses)
81 grains/min
0.58 Ibfhr
sy

—PM Emissions—
ib/hr toy
7.4 323

~-FM-10 Emissions—
Ib/hr oy
7.4 323




Mirant Potomac River, LLC
Ash Loader Upgrade - Fugitive Dust Emission Calculations

FLY ASH EMISSION CALCULATIONS

Fly Ash Emissions from Truck Loading in Silos

PM1O PM
Existing Peak Estimate 217E-04 EF lbfton 4.58E-04 EF Ibiton
880 ipd fiy ash loaded 880 tpd fly ash loaded
236 {ph fly ash loaded 236 tph fiy ash loaded
D051 lbs/hr fly ash emissions ©.1C8 the/hr fly ash emissions

¥ tpy fly ash emissions - tpy fly ash emissions

Ermission Factor Calculations (1)

UEF PM (fbAon) = k x 0.0032 x (/B .3)(MI2)41.4)

Assume:
Kk (particle size multiplier) = 0.35 for PM-10 & 0.74 for PM
U {mean wind speed) = 8 milesfhour average wind speed within {he silo enclosures (assumed)
M {moisture content) = 20 % (target moisture content of fly ash after pug milly
M {moisture content) = 10 % { worse case moisture cordent of fly ash after pug mill)
NOTES:
(1) AP-42 Section 13.2.4 Aggregate Handling and Storage Piles
Fly Ash Assumptions
Totai Ash Shipped in trucks = 631 ipd {according to Mirant)
Est. Fiy ash shipped in trucks = 593
Est. Bottom ash shipped in trucks= 38
Target moisture for ly ash 20 %
Worse case moisture for fly ash= 19 %
Daily Ash generated by Boilers 480 tpd
Estimated % that is bottom ash 6%
Estimated % that is fly ash 94%
Estimated Avg wt of ash in trucks 22 tens @ 20% moisture
Truck Loading in Sito: 8 min
Truck Washing 15 - 30 min
Ash hauling § hrfday
5 daysiwk
52 wkiyr
Frucks onsite 4 helday
Avg number of trucks haufing ash 7 trucks/day
Avg number of fruck trips 4 tripsiday
Peak number of trucks hauling ash 10 trucksiday
Peak number of truck trips 4 fripsiday
Total Ash Emissions —-PM-10 Emissions. ---PM Emissionsg---
lb/hr toy th/hr tpy

Ash Loader Upgrade Existing 0.05 0.04 0.11 0.07




Mirant Potomac River, LLC
Ash Loading System Dust Suppression - Fugitive Dust
Emission Calculations

FLY ASH EMISSION CALCULATIONS

Fiy Ash Emissions from Truck Loading in Silos

PM10 PM
Existing Peak Estimate 2.17E-04 EF Ibiton 4.58E-04 EF ibfton
880 ipd fiy ash loaded 880 tpd Tty ash loaded
236 tph fly ash loaded 236 tph fly ash loaded

0.051 Ibs/hr fly ash emissions G.108 Ibs/hr fly ash emissions
035 tpy fly ash emissions : 0.075 toy fly ash emissions

PM10 PM
Emission Factor Calculations (1)

UEF PM (lb/ton) = k x 0.0032 x ({U/5)*M.3)/({(M/2)*1.4)
CEF PM (Ibfton) = UEF (Ib/ton) x ({100 - removal efficiency (%))/100)

Assume:
k (particie size multiplier) = 0.35 for PM-10 & 0.74 for PM
U {mean wind speed) = & miles/hour average wind speed within the silo enclosures (assumed)
M {moisiure content) = 20 % (targst moisture content of fly ash after pug mili)
M (moisture content) = 10 % { worse case moisture content of fly ash after pug mili)
Emission conirol removal efficiency = 65 % Waler spray system
{estimate from Bob Coburn at Benetech)
NOTES:
‘(1) AP-42 Section 13.2.4 Aggregate Handling and Storage Piles
Fly Ash Assumptions
Totai Ash Shipped in frucks = 631 pd (according to Mirant)
Est. Fly ash shipped in trucks = 583
Est. Bottom ash shipped in trucks= 38
Target moisture for fly ash 20 %
Worse case moisture for fly ash= 10 %
Daily Ash gensrated by Boilers 480 tpd
Estimated % that is bottom ash 6%
Estimated % thatis fly ash 94%
Estimated Avg wi of ash in trucks 22 tons @ 20% moisture
Truck Leading in Silo: 8 min
Truck Washing 15- 30 min
Ash hauiing 8 hriday
5 daysiwk
852 wkiyr
Trucks onsite 4 hriday
Avg number of trucks hauling ash 7 trucks/day
Avg number of truck trips 4 trips/day
Peak number of trucks haulfing ash 10 trucks/day
Peaak number of truck irips 4 trips/day
Total Ash Emissions ---PM-10 Emissions-- --PM Emissions-m
ibéhr py lo/he tpy

Ash Leading Dust Suppression Exisling 0.05 0.04 0.1 0.67



Mirant Potomac River, LLC
Fence - Fugitive Dust Emission Calculations

COAL EMISSIONS CALCULATIONS

Wind Erosion Actual Emissions (for coal emissions) —PM-10 Emissiong— —PM Emissicns—
Golder coal pile wind eresion caiculations OK b/hr toy Ib/hr tpy
& acre active coat pife (worst case) Esxisting {6 aores) 48 3.0 2.8 58
Exisling (4 acres A gt 8.5 40
After Installation of Wind Screen (see calcuiations beiow)
6 acre active coal ple (worst case) Projected 0.8 1.6 1.7 21
Wind Erosion
Reterence: Control of Open Fugliive Dust Sources, Section 4.1.3, EPA-450/3-98-008
{Wind Emissions From Continuously Active Piles]
E {Ib PM per day per acre) = 1.7 (871.5) {365-p/235) {f115)
where:
s = 4.8 silt content % ifrom AP-42 Table 13.2.4-1 (coal as received at coatfired power plant)
p= 120 number of days with >0.01 inches precip. per year [from AP-42 Figure 13.2.2-1]
Prior to Installation of Windscreen = 28.4 percentage of time that wind speed exceeds 5.4 mis at mean pile height

from Washingten, DC National Airpert wind data 1988-1992)

After Installation of Windsecreen f= Estimate for percentage of lime wind speed exceeds 5.4 m/s after installation of wind screen
E= 10.4 b PM per day per awre
E= 5.2 b PM-10 per day per acre [using PM-10 to PM ratio of 0.5 from EPA-450/3-98-008]
Projected Projected Projected PM,, | Projected PM
Coal pie Emissions | Emissions (b Emissions Emissions

Source Name size {acres} (b PM,yhr) PMhry {tpy) (tpy)

Active Coatl Storage Pile

(Waorst Case) 4.0 089 1.7 1.0 2.1




Mirant Potomac River, LLC
Coal Stack-Out Conveyor System - Fugitive Dust Emission Calculations

COAL EMISSIONS CALCULATIONS

Total Coal Emissions (Peak)

---PM-1G Emissiong-— —PM Emigsions---
th/hr tpy Ib/hr oy
Breaker conveyor dump fo coal pile Existing .05 0.20 G.10 0.42

Emission Factor Calculations for Coal (1)

UEF PM (ibfton) = k x 0.0032 x (WS .3)({M23 1 4)
CEF PM {lbiton) = UEF (Ib/ton) x {(100 - removal efficiency (%})/100}

Assume:
k (particle size muitiplier) =
U {mean wind speed) =
M (moisture content) =
M (moisture content} =

0.35 for PM-10 & 0.74 for PM
12 miles/hour for short term 438 miles/hr for annual average
4.5 % (from AP-42 Table 13.2.4-1 for coal as-received at coal fired power plant)

18 % (based on dust reduction estimate pravided by Bob Coburn/ Benetech)

AVERAGE WORSE CASE (PEAK)

UEF PM-10 Emission Factor = 3.03E-04 UEF PM-10 Emission Factor =
CEF PM-10 Emission Factor = 4.35E-05 CEF PM-10 Emission Factor =
UEF PM Emission Facior = 8.41E-04 UEF PM Emission Factor =
CEF PM Emission Facior = 9.20E-05 CEF PM Emission Factor =

NOTES:
(1) AP-42 Section 13.2.4 Aggregate Handling and Storage Piles

Coal Assumptions

711,836 tpy
81 tph (assume coal processed 8760 hr/yr)

Arnual Coal Throughput
Hourly Coal Throughput
Percent of coal throughput to pile

Existing Coal Emissions from Dump to Coal Pife from Breaker (drop from enclosed conveyor onto pile)

PM10 PM
Annual 3.03E-04 £F Ibiton 6.41E-04 EF bfton
975 tpd coal dumped on pile 975 tpd coal dumped on pite
41 tph coal dumped on pile 41 tph coal dumped on pile
0.012 Ibs/hr coal emissions 0.026 ibs/hr coal emissions
€.054 tpy coal emissions 0.114 tpy coal emissions
PM10 PM
Peak Estimate 1.12E-03 EF Ihfton 2.37E-03 EF ibfion

975 tpd coal dumped on pile
41 tph coal dumped on pile
0.045 Ibs/nr coal emissions
0.200 tpy coal emissions

975 tpd coal dumped on pile
41 tph coal dumped on pile
0.096 ibs/hr coal emissions
0.423 ipy coal emissions

1.12E-03
1.61E-04

2.37E-03
341E-C4

50 % (assume rest goes into storage bunkers in beiler building)



Mirant Potomac River, LLC
Railcar dumper - Fugitive Dust Emission Calculations

COAL EMISSIONS CALCULATIONS
SUMMARY OF FUGITIVE AND EXISTING PARTICULATE MATTER EMISSIONS FROM COAL

Total Coal Emissions (Peak} --PM-10 Emissions-— —PM Emissicns---
b/hr ipy bihr oy
Rail Car dump in parfiai enclosure  Existing 0.12 0.06 0.26 D14

Rail Car Dump in Partial Enclosure - wind speed assumed to be 5 miles/hr

Annuat Coal Throughput 711,836 tpy

Hourly Coal Throughput 684 tph {assume coal dumped 4 hr/day)
Partial Enclosure Control Efficiency 5C %

Daily Coai Unloading 4 hriday

Weekly Coal Unloading 5 day/week

Annual Coal Unloading 52 whiyr

Emission Factor Calculations for Coal in Partial Enclosure for Rail Car Dumping (1}

UEF PM (Ib/ton) = k x 0.0032 x {(L/5)*1.3)/({M/2)*1 4)
CEF PM (lbfton) = UEF (lbfton) x ({100 - removal efficiency (%) 100)

Assumae:
k {particle size multiplier) = 0.35 for PM-10 & 0.74 for PM
U (mean wind speed) = 5 miles/hour for short term 5 miles/hr for annual average
M (meisture content) = 4.5 % (from AP-42 Table 13.2.4-1 for coal as-received at coal fired power plant)
Emissior: Reduction 758% % {based on dust reduction estimate provided by Bob Coburn/ Benetech)
AVERAGE WORSE CASE (PEAK)
Existing PM-10 Emission Factor = 1.80E-04 Existing PM-10 Emission Factor = 1.80E-04
CEF PM-10 Emission Factor = 4.50E-05 CEF PM-10 Emission Factor = 4 50E-05
Existing PM Emission Factor = 3.80E-04 Existing PM Emission Factor = 3.80E-04
CEF PM Emission Factor = 9.51E-08 CEF PM Emission Factor = 8.51E-05
NOTES:

(1) AP-42 Section 13.2.4 Aggregate Handling and Storage Piles

Existing Emissions from Railcar dumper

P10 PM
Annual 1.80E-04 EF Ibfton 3.80E-04 EF ibfion
684 tph coal dumped in enclosure 684 tph coal dumped in enclosure
0.123 tbs/hr coal emissions 0.260 Ibs/hr coal emissions
0.064 tpy coal emissions G.135 tpy coal emissions
PM10 PM
Peak Estimate 1.80£-04 EF Ibiton 3.80E-04 EF ibfion
684 tph coal dumped in enclosure 684 tph coal dumped in enciosure
0.123 lbsfhr coal emissions 0.280 Ibs/hr coal emissions

0.064 tpy coal emissions 0.135 tpy coal emissions



Zux 00

Road Section Distance |Max. VMT/day I VMT/yr PM,, Emissions PM,; Emissions
Round Trip 24 hour | Annual Annual | 24 hour | Annual

miles ibfhr Ib/hr tonfyr gls gls

From the edge of First Street to the Gate

Gate o curve 0.177 14.167] 2578.33 0.0739 0.0330 0.1447] 0.009305| 0.004163

Curve 0.005 0.379 £8.84 0.0020 0.0009 0.0039] 0.000249] 0.000111

Curve to truck scale 0.022 1.742] 317.12 0.0091 0.0041 0.0178] 0.001145] 0.000512

Truck scale fo curve 0.028 22731 41364 0.0118 0.0053 0.0232] 0.001493| 0.000668

Curve 0.019 1.515] 275.76 0.0079 0.0035 0.0155] 0.000995| 0.000445

Curve to flyash storage 0.047 3.788] 689.39 0.0197 0.0088 0.03871 0.002488| 0.001113

Total 0.30 23.8641 434318 0.1244 0.0557 0.2438] 0.015675| 0.007013

Empty truck wieght 10 ton Input

Ash per fruck 22 ton From Mirant

Average truck weight 16 ton Calculated

Maximum number of truck trips per day 40 trucks/day From Mirant

Total fruck trips per year 7,280 trucksfyr Calculated from Mirant data

Silt loading 1.00 gim® Input

Emission factor for exhaust brake wear andti  0.00047 IbAVMT AP-42

Particle size multiplier 0.016 Ib/VMT AP-42

Annual days with >0.01 inches rain 150 days AP-42

Number of days in the averaging period 365 days one year

Short term emissions:

E=kx (sL/2)”% x (Wi3)'7 .C

E= b/VMT

Short term emissions:

E = (k x (sL/2)% x (WI3)"® -C) x (1-P/AN)  lb/VMT

Copy of Final Draft Mirant Fug Dust with Paved Roads
Paved Roads
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APPENDIX C

GEP BUILDING DIMENSIONS PRODUCED BY LAKES ENVIRONMENTAL BPIP SOFTWARE

MIRANT POTOMAC RIVER GENERATING STATION
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BPIP Output (meters)

5C BUILPHGT STACKL 35.29 35.2% 35,29 .49 35.29 35,29
50 BUILDHGT STACKL 2525 35.29 35.2% 35.2% 35.28 35.28
g0 STAOKL 35,29 35.2% 35.29 35.2%8 35.28 35.2¢%
50 S5TRCKI 35.29 35.29 35.28 35.28 35.29 35.28
S0 STRCKL 35.292 35,29 35.29 35.29 35.2% 35.29
30 BUIL STRCKL 35.29 35.29 35.28 35.29 35.28 35.29
SC BUIL ; STRCHL 38,38 39,588 54.75 £8.00 7%.90 87.75
50 BUI STACKL 83.75 28,75 57,50 94 .58 27.00 87.25%
O BUIL STACKL $4.45 38.75 BG.73 69.75 56.58 42.34

20 BUTLDEID STACKI 3. 38 4G.00 54.75 88.060 7e.00 87.7%
SO BUILDWILD STACKI 93.7% %7.00 97.00 94.50 7,00 87 .00
S0 BUILDWID STACKI 54,50 88.75 BG.75 £9.88 36.88 42.31
STACKI 189.506 57,00 97.25 94.50 88.75 80.50

STACKL 65,88 57.006 42.31 28,44 39.88 54.75

STACKEIL £7.75 73.00 87.75 93.75 37.00 §7.060

STACKL 10%.08 97,060 97.25 24.50 88.75 80,350

i STACKL 69.88 57.00 42,31 Ze.44 39.88 54.75

50 BUILDLEN STACKL &7.75 - 87.75 23.50 9&.75 37.G0
S0 EBADJT STACK]L -12.530 -10.09 -8.00 ~5.7% -3.G0 ~0.75
S0 XBADJ STACKL 1,88 4.5 5.84 9.00 ~4.12 -1l8.82
S0 XBADJ STACKZL -32.25%5 =-45.25 -56.73 -6£.50 -74.30 ~80.00
S0 XKBADS STACKL ~-%7.50 -87.00 ~-8%.50 -88.75 -85.7% -80.00
80 KBADJS 51 ~FLLYS 0 ~Bl.50 -4%.16 0 -35.47  -35.88  -3e.3%
3G XBADJ 3 33,50 ~23.735 -31.00 -27.460 -22.3%C -17.0C90
S0 YBADJ 3 17.31 ~15.81 ~-8.88 ~1.75% 5,75 12.88
50 YBADJI 2 15.62 25.88 31.23 35.75 38.50 40,62
S0 YBADJ 3 41.¢62 4l.12 3%.62 36.88 32.94 28.0z2
50 YBADJ S 17.25 15.88 9.60 1,50 -5,75  =1Z2.8%
S0 YBADJ 3 -1l%.62 =-25.73 =-21.30 -35.75 =38.306 -40.75
20 YBALT 3 ~ALLTS S ~4h 0380 ~39082 ~36.81 -32.%4  -2B.G3
20 ST 259 35.29%9 35.29 35.29 35.29 35.29
S0 T8 29 25,29 35.29 35 35.29 35.29
5C 3 25 35.29 35.29 39 39,80 39.860
30 g 2.2% 35.29 35.25 35 35.2% 35.2%
50 8 35.29 35.29 : 5 35 35.29 35,29
50 & 35,29 35.29 35.29 35 35,29 35.29
30 g 38.38 39.88 54,71 &g F9.00 87.75
30 B3 23,75 48,75 N 94.58 27.00 57,25
S0 81 94.25 g8.75 34 86,12 §7.75 95.38
jle] 3 36.38 A0, 00 i 3 68,00 79,00 B7.75
50 5 33.75 97, 497.00 94.50G Q7. 00 $7.00
50 31 2,50 %575 20.75 69,88 5¢.88 42.31
30 S 0 57.60 97.25 94,56 85,75 80.50
50 3 2 57.60 4z.31 26.44 15.88 34,75
50 5 5 79.00 87.75 2i.75  121.50 0 1i7.50
2C ERY: 8 0 57,00 87,25 56 82,75 85,50
30 577 69,88 57,60 42,31 £4 39.88 4.7k
30 STACK 5 5 FRUTE 87.75 G5.75 37,00
50 STACKZ 36.006 -34.00 -31.00 ~22.400  -16.50
30 3TACE2 -310.50 -5 2.34 75 -3.12 -1G6.5C
50 STACKZ -2G.2% -Z82.75  -38.25% -307.7% -313.00 -308.50
5C STACKZ ~73.80 ~€z.73% -~66.30 -§ 0 -87. ~64.00
50 STACKZ ~59.38 -52.88 -44.86 -35.1% -39, 44.50
50 STACEZ =47.50 ~49.2% -49%.50 ~48.00 ~45. L340
20 STACKZ -17.03 ~19.81 ~17.08 ~13.75 -9, -5.62
S50 S K2 - g 2,38 7.23 11,25 i G2
5C s K2 2G.38 27,38 23.88 Z7.44 38
50 STRIKZ 7 19,88 .12 13050 B2
j=18) STACEZ & -3.00 ~7.30 -1 5 .75
g0 STACKZ G -22.82 =-23.88 -Z 4 .53

March, 2005
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B 35.2% 33.2% 35.29 35.2% 35.23 35.29
B 35.2% 35.2% 35.29 35,29 35.28 35.2%
BU7 35.28 33.29 3%.60 3%.60 38,60 39.80
Bl 35.28 33.29 25.29 35.29 35.29 35.29
B 35.25 35,29 35.29 35.Z9 35.23 35.29
B 35.28 35.2% 35.29 35,29 35.29 35.29
B STAZES 36.38 39.88 54.75 68,00 T9.00 87.75
B STACKS 93.75 86.75 %7.50 94.50 37,30 §7.28
i STACKZ 94.25 #8.75 94,30 86.1 87.75 85.58
STACES 3g.38 40,00 54.73 £8.00 75.00 87.75

STACK3 92,75 87,400 97.00 44,80 87,06 87.00

STRACESD 94,50 B8.TS BC.73 £9 .88 5&.88 42.31

i STACKS 109,59 37.400 97.25 94,50 88.75 8G.50
BUILDLEN STACK3 £3.88 57.00 42.31 26.44 33.88 54.75
BUILDLEY STACK3 7.78% F3.00 0 118.5C 121,753 121.50C 117.50
» BUILDLEK STACKS 10%.00 97.090 97.25 94,50 88.75 8C.350
BUILDLEE STACE3 6%.E88 57.00 42.31 28,44 39.88 54.75
BUILDLEN STACKS3 &7.75 F8.7 B7.75 93.590 %6.75 97.0C
XBADT STACKS ~58.00 -56.50 -52.5C -4€.75% ~39,5C -31.25
ZBADT STACK3 22,0 -32.040 =1.72 B.EG 3.75 ~2.75%
KBRDJ STACKS -8.00 -13.00 -27€.00 -288.00 -291,50 -286.00
KBADT STACK3 -50.60 -2(.25 ~-45.0C -47.75 ~-49%.25 -4%.25
b KBARDT STACKS -47.88 -45.00 ~40.5% -35.09 ~43.62 ~52,12
} XBADJ STACKS -58.75 ~63.75 ~87.0C -€7.73 -66.75% -£3.50
YRADI STACES ~14.%% -23.86% -24.7% -25.00 ~24.25 ~-23.12
YRADJ STACKS 1.12 =~i8.38 -15.2 -11.75% ~8.25 -3.88
YBADJ STACES 0.82 4.38 54.25 15.84 -z3.88 =~59.16
YBADI STACKS 16.88 23.75 24.88 24,75 24,25 23.12
} YBADJ STACES 2i.12 18,50 15,00 11,75 g.25 3.75
YRADJ STACKZ ~0.75 -4.88 -%$.32 ~12.94 ~16.44 ~19,47
35.29 35.28 35.2% 35.29 35.29 35.29

35.2¢8 35.29 35.29 35.29 35.29 35.2%

35.29 35,298 38.60 39.60 35,80 29,80

35.23% 35.29 35.29 35.2% 35.29 35.2¢%

35.29 35.2¢9 35.29 35.2¢9 35.2¢9 35,29

35,29 33.29 .23 33.29 35.29 35.25

36,28 33.88 75 £8.44 7%.00 87.75

3. 96,75 50 94.50 97,00 97.25

54.25% 88.75 50 §5.12 87.75 25,56

36,38 43,00 R 68,00 79.00 17T

93,75 S7.00 LU 94.58 97,00 s

54,350 88.75 ) £9.88 56.88 31

104,50 97.60 7.25 94 .50 28,75 56

29,88 5%.00 i2.3% 26.44 35.¢84 75

57,75 Fe,00 0 118,50 121.75%  1Z1.50 50

10%.00 97 .04 5T 23 34.350 88.75 50

£G.88 57.040 42,31 26,44 39.88 75

67,95 TR B7 .75 53.540 26.75 .00

STRCHA -82.5%0 ~-80.CC ~75.00 -87,75% -58.2% W25

XBADJ STACKA ~34.75  ~21.12 -6.84 7.9 .68 .38
HEALT STACK4 Z.60 -0.75% -238.50 -268.2% -265.75 51y
KBADRJ STACKY -26.50  -~17.60 -22.30 -26.75 -30.73 3.25
UBADT TACKS -35.12 -3%5.,88 -35.47 ~34.0¢6 ~46.75 59,25
KBADS TACKAE ~89.75 -78.25 -84.23% -87.75 -85.50 -86.50
YEALT 9% ~26.89 -31.7% ~35.75 ~38.75 -~40.62
YBADS -41.12 =40.12 -38.25 ~33.23 -31.3C -Zs£.38
YRADS ~20.38 ~-13.%8 43.25 3.1% ~-32.88 -~64.23%
YRAEDT 15.81 26.88 31.48 35.75 38,73 4G.3¢8
YBADJS 49.88 F0.25 38.00 35.2% 31.%0 26.25
YBADY 20.25 13.62 5.88 ~9.18% =F.3L -14.34
BUILD: 35 35.29 33,29 W29
BUILD 35 35.29 33.29 .25
BUILD: 38 35.690 39.890 2%
BUILDE 33 35.28 35.29 2%
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BUILDHGT STACKS 35.29 35,29 35.2% 35,29 35.29 35.29
BUILDEGT STACKS 3%.29 35,29 35.29 35.29 35.29 35.29
BUILDWID STACKS 36,38 39.88 54,75 68,460 79.00 87.75
BUILDWID STACKS 23.7% 9E.75 TL50 94.50 97.00 97.25
BUILDWID STACES B5,25 59,75 34.50 86,12 87.75 42.34
BUILDWID STACKS 36,38 44.00 54,75 £8.00 73.00 87.75
» BUILDWID STACKS $3.75 97.00 87.0¢ 94.50 97.060 97.G0
» BUILDWID STACKS %4.5C 85.75 80.75% £5.88 56.68 42.31
» BUTLDLEX STACES 10%.50 G7.00 27.25 94,30 58,75 30.50
BUILRLEN STACKS 69,88 57.00 42.31 2&.44 39.88 54.75
LEN STACKS £7.7 113,89 1ig.B80 121,75 121,50 37,66
STACKS HC 97,060 97.25 94.50 BE.TS 80,30

B EH STACKS 69.88 57.008 42.31 26.44 39,488 54.75
RUILDLEN 3TACKS 87,75 78,75 87.75 93.50 86.75 97,00
KBADJ STACKS ~107.06 -104.00 ~98.00 ~§9.60 -77.25 -63.2%
HLBALT STACKS -47.,12 ~29.75 ~11.34 7.3 1G.758 12.38
HBADJ STACKS 14.00 -225.25 -240.00 -247.25 -247.G0 13.50
XBADRJ STACKD ~2.00 7.25 0,75 -5,50 -11.,75 ~17.50
XBADT STACKS -22.75% -27.38 -30.%7 -33.78 ~B0.75 ~€7.38
KBADLI STACKS -81.75 ~83.75 ~103.00 -108.75% -111.25 -110.50
YRADJ STACKS -15.862 ~3C.8% -395.8B8 -47.75 -54.2 -55.12
YBRDJ STACKS ~B2.12 ~63.12 ~82.23 ~B9.75 -55.50 45,38
YBADRD STACKS ~41.62 £2.488 27.25 -9.19 -41.350 9.83
YBADJD STACES 15,58 30,73 40.006 47.75 54.06 £g.88
YBADJ STACKS £1.88 63,40 82.00 58.25 55.75 49.2%
YBARDJ TARCKS 41,50 3z2.82 22.88 1z2.19 1.1% -9 .84
BUILDEGT STLOL 35.29 35.29 35.2% 35.2 30.71 306.71
BUILDHGT SILOL 30.71 30.71 3G.71 30.71 30,71 33,71
BUTLDHGT S1LOT 35.2% 35.2% 35.29 35.29 35.29 33.2%
SILOL 35.29 35.29 35.29 35.49 30.71 30.71

SILOL 30072 30,73 20.71 20,71 30.71 30,71

SILOL 35.29 35.28 35.29 35,29 35,29 35.29

SILOL 356.38 3%.88 54.75 68 .00 19,75 17.25

iLoL 14.75 14,00 18.50 2G.350 23.00 Z4.75

SILOL 153,00 150.25 140.73 127.30 64.00 42,34

SILOL 36.38 40,00 24,73 88,00 19.75 25

SILOL 75 15,759 18,350 20.50 23.00 25.060

SILOL G0 1530.25 140G.73 127.38 64.00 42.31

SILCL 50 57,00 87,25 54,50 27,75 28.30

SILOL .88 ZB.TS 28.22 27.18 25.E8 24 .00

SILol i3 5 148.25% 160.25 187.25 97,00 57 G0

SILol 105,00 97.G0 57.25 9 a 27.75 28.5G

STLOL 28.88 28.75 zZ8.z22 27.12 25.88 24.32

SILOT 131,50 148.25 leb.z25 187,50 36,75 Y

SILOL 63.50 £1.50 58.00 RZ.TH ~7.00 ~7.,34

1 N SiLCl ~£.88 -5.75 -6, 72 -6.62 -6.82 -8.62
XBADI SILgol 50 L3530 -195.50 -20g =148.25 -13¢,00
HBADD s1Lal GG 8.50 ~155.25 ~147 -20.75%  ~Z1.7%
HBADS S1Lol .00 2,006 -21.3¢ -20.33 ~1%.25 ~l17.82
XBADS SILOI Co 30.25 35,06 38.75 5%.25 58,00
YBADJS SI1nel NcH 5.%4 28.88 47.00 ~3.38 -2.12
TBADS SILCI g8 G.5C 1.75 3.25 4.25 5.38
YBADLJ SILCL oo 485,12 45,88 27,00 42,88 2B.23
YRADI SILOL 23 ~5.88 ~28.88 ~47.25 3,38 2.2
YHADJ SILGL 8 ~0.62 =225 -3.25 -4.25 =5 .50
YBADJ SILok 00 ~-&3.38 -46.88 ~26.34 42,75 -28.25

35,29 35.29 35.29 30, 35,71 30,71
30.71 30,71 30.71 3 30G.71 35,29
35.29 35.29 35.29 3 35.29 35.2%
35.2% 35.29 35.29 30 30,71 30071
30,72 36,71 30.72 3 30.71 35,29
35.25 35.2% 35,29 3z 35.29 35.2%9
36.38 35.88 54.75 Z 19.7%5 17,25
14.75 16.00 18,50 2 23.40 75
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BUILDWID SILC2 i55. .25 1406.75 69.75 56.88 42,34
BUILDWID $SILO2 36, .00 54,75 22,25 19.75 17.25
BUILDWID S8ILO2 14 .78 18.50 20.50 23.00 155.00
BUILDWID SILOZ 155 .25 146,75 59,88 5¢.88 42.3%
BUTLDLEN SILOZ 109, .G 97.2% 26.50 27.75 28.590
BUILDLEYN SILO2 28, LTS 28,22 7,518 25,88 111.1Z
BUITLDLEN $IL0Z2 13z, W25 180.25 93.75 97.08 $7.00
BUILDLEN S5ILOZ 16%. FLGo 87,25 28,50 27,75 28.50
BUILDLEN 5ILQ2 28, .75 28.22 27.22 25.88 11%.12
SUILDLEN 8ILOZ 131, .25 166,25 93.50 96.75 87,00
KBRDJ 3 Z 55. 5 47,006 ~18.73 -21.00 -21.50
XBADJ 3 2 ~2i. .50 -26.%4 -1%.84  ~18.5%0 ~139.75
XBADJ SILGE -164. W25 -1%8.50 -138.30 -147.25 -151.30
XBADJ 5IL02 ~165. .25 ~144.25 -6.75 -7.G6 ~7.04
EBADT SILOZ ~7. W25 ~7.28 -T.31 -7.30 28.38
XBADJI SIL.02 33.00 38.25 45.00 50.50 54,50
YBRADJT SILG2 8.2 39.0G 3.50 2.38 0.88
YBADJI SILO2 -0.12 -2.75 -3.75 ~3.00 §4.88
YRADT SILOZ 69,45 32.38 48.25 31.3¢ 14,062
YBADJ S 32 -g.87 -38.88 -3.462 ~2.12 ~1.12
YRADS i 2 ¢.12 Z.25% 3.7% 5.00  ~-84.75
YBADZ 8 2 -59.25% ~-32.38 -48.1% -3:.3%3€¢ -~14.03
BUILDHGT 35.29 35.49 35,28 35.29 35.29 35.29
35,25 3%2.29 35.2% 35.28 35.49 35.2%9
35.29 35.29 35.29 35.29 35.29 35.29
35.29 35.2%9 35.2% 35.2%9 35.29 35.29
35,29 35,29 35.289 35.29 35.29 35.29
35.29 33.29 2% 35.29 35.29 35.2%
36.38 39.488 3B 68 .00 78,06 87,75
33.75 96,75 90 158,50 156,25 154,75
53.00 0 1 5 75 127.56 64.00 43.31
.38 VO30 P 68,40 79,00 87.75
LTS 87.00 30 138.00 156.30  1EB.CC
.00 15G6.25 .75 127.38 €4,00 43
.30 57.80 W25 %4 .30 86.795 g
.23 57.040 .22 & 3 87.25% i1
LT5 0 1480235 V23 18723 7 %
LG0 97,00 23 24 .50 88.75 2
.88 57.00 22 85,7 87.25% it
L3030 148025 16G.Z5 0 187.E8G L] g
.56 33.00 33.75 33.50 32,50 it
Ge 23.00 ~47.94 -55.88 ~7€.25 -102.
- 56 1,75 =13%,75 ~168.73 3.25 -121.
- L00 00 -133,25 ~128,00 -121.25 ~136G.
-26.88 o 28 -14.91 - ~8.
~6.00 ~3.390 .50 2. 24
~231.50  -12.44 1.88 ig. 4
54.62 64.82 51.25 B9.75 7
62, 51.88 39.38 25.88 4 3 3
2x.4% 12.62 =1.7% =~16.2% ~30.28 -4
2 iP5 -81.25 ~-88.50 -8G.73 -7
75 88 ~38.3% -2%.81 -48.02 -3

QOO0 oCO0OC G000 0D OO0 00O 0Q
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