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1.0 Project Description

1.1 Purpose

This document describes the air quality modeling procedures approved for use in conducting an air
dispersion modeling demonstration with respect to the 1-hour National Ambient Air Quality Standard
(NAAQS) for sulfur dioxide (SO,). The modeling is being performed to establish the area attainment
designation for the region surrounding Resolute FP US, Inc. (Resolute) Catawba Mill which is located in
Catawba, South Carolina.

A modeling protocol was prepared and submitted to the South Carolina Department of Environmental
Health & Environmental Control (DHEC) Bureau of Air Quality (BAQ) in June 2016 to provide a general
overview of the modeling procedures proposed for this analysis. Following review of the modeling protocol
by DHEC BAQ, the modeling protocol was submitted to Region 4 of the Environmental Protection Agency
(EPA Region 4) for review and approval. DHEC BAQ informed Resolute that EPA Region 4 approved the
proposed modeling protocol in September 2016. EPA Region 4 made three comments to DHEC BAQ
which have been addressed in the applicable sections of this modeling report.

To the extent possible, the approved modeling procedures are consistent with applicable guidance,
including the August 2016 “SO, NAAQS Designations Modeling Technical Assistance Document” (TAD)
issued in draft form by the United States Environmental Protection Agency (USEPA). The approved
modeling approach is also consistent with the final Data Requirements Rule (DDR) for the 2010 1-hour SO,
primary NAAQS.

The current version of the TAD references other USEPA modeling guidance documents, including the
following clarification memos (1) the August 23, 2010 “Applicability of Appendix W Modeling Guidance for
the 1-hour SO, NAAQS” and (2) the March 1, 2011 “Additional Clarification Regarding Application W
Modeling Guidance for the 1-hour NO, National Ambient Air Quality Standard” (hereafter referred to as the
“additional clarification memo”). In the March 1, 2011 clarification memo, USEPA declares that the memo
applies equally to the 1-hour SO, NAAQS even though it was prepare primarily for the 1-hour NO, NAAQS.

1.2 Facility Description

Resolute operates a Kraft pulp and paper mill in Catawba, York County, in the Piedmont region of South
Carolina. The primary activities at the Catawba Mill are pulp production (Standard Industrial Classification
[SIC] code 2611) and paper production (SIC Code 2621). Primary operations at the mill include multiple
fuel-fired boilers, chemical recovery operations, wood pulping operations, bleached papermaking, and
additional operations and equipment necessary to support these operations.

1.3 Location

The Catawba Mill is located in Catawba, South Carolina along the Catawba River. The Mill began
operations in 1959. The Catawba Mill is located along Cureton Ferry Road. The area surrounding the Mill
is rural and undeveloped, with some scattered residential areas to the west (Figure 1-1)

The Catawba area is located in the Piedmont of South Carolina and is characterized by gently rolling hills
with elevations changing several hundred feet within a few kilometers of the plant site. Based on area
classification systems recognized by USEPA, the facility is located in a rural section of the state. USEPA
guidance shows two alternative procedures to determine whether the character of an area is
predominately urban or rural: (1) land use typing or (2) population density. The area classification system
as described by Auer in the Journal of Applied Meteorology, Vol. 17, pg. 636 643, 1978, Correlation of
Land Use and Cover with Meteorological Anomalies, was used to classify the area as rural. This system
uses USGS maps and an area 3 km in radius around a source in the determination. Section 4.2 also
demonstrates that the area surrounding the Catawba Mill is predominately rural.
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Figure 1-1 Location of Resolute FP Catawba Mill
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2.0 Model Selection

The use of AERMOD (USEPA 2004a) (Version 15181) was approved for this modeling study. AERMOD is
the USEPA guideline model for short-range transport and has the ability to account for the source types and
dispersion environment located at, and surrounding, the Catawba Mill. AERMOD is appropriate for use for
many different types of dispersion environments including: sources subject to building downwash and
sources located in flat or elevated terrain.

As described in Section 1.2 and shown in Section 4.2, the area surrounding the Catawba Mill (being located
in the Piedmont of South Carolina) is characterized by gently rolling terrain with elevations changing up to
several hundred feet within a few kilometers of the plant site.

As such, AERMOD was executed with current regulatory default options to model all sources, with the
following exceptions. AERMOD was executed using the option AERMET ADJ_U*.

Based on USEPA guidance provided in the TAD, all stacks were modeled with their actual physical stack
height. In addition, the USEPA’s Building Profile Input Program (BPIP-Version 04274) version that is
appropriate for use with PRIME algorithms in AERMOD was used to incorporate downwash effects in the
model for all modeled point sources. The building dimensions of each structure were input in BPIPPRM
program to determine direction specific building data. PRIME addresses the entire structure of the wake,
from the cavity immediately downwind of the building to the far wake.
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3.0 Modeling Domain

3.1 Determination of Sources to Include

The Catawba Mill is located in a relatively isolated area. There are very few industrialized areas
surrounding the Mill and consequently the sources proposed for inclusion into this area designation
modeling are limited to the primary source (Catawba Mill) and selected nearby sources within 50 kilometers
of the Catawba Mill following the screening methodology outlined below.

3.1.1  Primary Source

The modeling domain for the SO, attainment area designation modeling analysis will focus primarily on the
Catawba Mill. The DRR characterizes a primary source as those sources which have over 2,000 TPY of
SO, emissions based on the most recent year of emissions data. The Catawba Mill was identified by DHEC
BAQ as having actual SO, emissions for the most recent calendar year in excess of 2,000 TPY. Therefore,
the attainment status of the surrounding area with respect to the 1-hour NAAQS for SO, must be made.

3.1.2 Nearby Sources

The approved procedures to be used for identifying other nearby sources to explicitly include in the
dispersion modeling analysis are described below.

Current modeling guidance in the TAD states that the process of determining which nearby sources to
include in the attainment area designation modeling should make use of professional judgment. Guidance
on Page 7 in the TAD and in the referenced clarification memos state that the “number of sources to
explicitly model should generally be small.”

The applicable guidance in the TAD and in the clarification memos also mentions that any nearby sources
that are expected to cause a significant concentration gradient in the vicinity of the primary sources being
modeled should be included in the area designation modeling and that the impacts of any other sources
should be incorporated via a consideration of background air quality concentrations.

3.1.2.1 Screening Area

A screening area of 50 kilometers was established for a search criterion in order to establish if any additional
nearby sources needed to be included in this modeling analysis. Sources beyond 50 km are very unlikely to
cause or contribute to a violation of the NAAQS in the vicinity of the primary sources or to cause a significant
concentration gradient in the vicinity of the primary sources.

3.1.2.2 Screening Procedures — Initial Consideration of Emissions and Proximity

2014 permitted emissions inventories were obtained from DHEC for the six counties within 50 km of the
Catawba Mill; York, Chester, Fairfield, Kershaw, Lancaster, and Chesterfield. Actual emissions inventories
for 2014 were obtained from the North Carolina Division of Air Quality (NC DAQ) for Union and Gaston
Counties, NC, and from Mecklenburg County Air Quality for Mecklenburg County, NC. All sources beyond
50 km were excluded from consideration.

3.1.2.3 20D Methodology

A method commonly used and recommended by DHEC BAQ for screening nearby sources for inclusion in a
cumulative impact analysis is the “20D” methodology. Originally developed by NC DAQ, the 20D method
allows for candidate nearby sources to be excluded from a cumulative analysis if their facility-wide emission
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rates, in tons per year, are less than 20D, where D is the distance in km between the candidate nearby
source and the primary source.

Applying the 20D screening methodology to the sources within 50 km of the Catawba Mill yields nine
sources at five facilities to be included in the modeling and are summarized in Table 3-1 below. Figure 3-1
shows the locations of these sources with respect to the Catawba Mill. Additional details regarding the
screening process are available in Appendix A.

Table 3-1 Offsite Sources Meeting the 20D Screening Criteria

Facility Source County, State E';?icsigitg;lvsw((tjp?y)
Winthrop University CEB1 and 2 combined York, SC 1,617.4 (permitted)
General Chemical, LLC ADS Digester York, SC 14.5 (permitted)
Guardian Industries MELT1 Chester, SC 657 (permitted)
Springs Industries, Leroy Plant Boilers 1 and 2 Chester, SC 336.1 (permitted)
Duke Energy Allen Steam Station | Combined stacks 125 and 34 | Gaston, NC 1,718 (2014 actual)

One refinement to the initial 20D screening methodology was a review of the actual emissions from
Winthrop University. The actual fuel usage records from Winthrop indicate natural gas was the only fuel
burned during the modeling period. The highest monthly natural gas usage was 16,155,000 standard cubic
feet. Applying the AP-42 emission factor of 0.6 Ib SO,/10° scf yields a monthly emission rate of 9.69 Ibs.
SO,/month or 116 Ibs. SO,/year. At this level of actual emissions Winthrop University does not meet the
20D screening criteria and will be excluded from the off-site inventory.

On September 1, 2016, Resolute received comments from EPA Region 4 through DHEC BAQ. One
concern expressed by EPA Region 4 was the possibility that plumes from a group of distant sources in the
same general upwind direction, and below the 20D threshold, may combine to act as one larger emissions
source. Resolute believes the background concentration is representative of the contribution from all off-site
sources less than 20D. However, in the interest of validating this assumption Resolute included all off-site
sources within 50 kilometers in the final modeling analysis to demonstrate there is no contribution to the
design concentration from the sources less than 20D. In the case of Winthrop University, the maximum
short-term emission rate when burning natural gas was entered into the model (84><1O6 Btu/hr x 2 boilers x
1 scf/1,000 Btu x 0.6 Ib 502/106 scf = 0.10 Ib SO,/hr). Figure 3-2 shows the locations of all SO, sources in
the off-site inventory.

3.2 Receptor Grid

On September 1, 2016, Resolute received comments from EPA Region 4 through DHEC BAQ. One
concern expressed by EPA Region 4 was the proposed exclusion of all receptors inside the Catawba Mill
property boundary. The proposed exclusion of receptors within the facility property boundary in the June
2016 modeling protocol was consistent with the EPA February 2016 TAD (draft) for receptor placement. In
August 2016, EPA released an updated TAD (draft) clarifying the placement of receptors on facility property.
EPA Region 4 specifically stated “[t]he final modeling report should clearly demonstrate that the general
public does not have access to all areas within the ambient air boundary that have been excluded from the
modeling (i.e., that a fence or some other security measures are in place to preclude access from the
public).”
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The modeling analysis was conducted using the following receptor grid design. The receptor grid consists
of receptors spaced 50 meters apart along the Catawba Mill's Prevention of Significant Deterioration (PSD)
ambient air boundary, and within this boundary in locations having public access. Public locations within the
property boundary include Cureton Ferry Road and the rail lines of CSX and Norfolk Southern. Only the
Norfolk Southern rail line crosses the PSD ambient air boundary. Receptors were placed along the section
of the rail line crossing the PSD ambient air boundary at 50-meter intervals.

The PSD ambient air boundary is represented by fencing around the northern and eastern perimeter of the
production area, landfill, and wastewater treatment ponds where public roads provide access to the
Catawba Mill property. A combination of fencing and regularly patrolled private mill roads following the
Catawba River and Abernathy Creek form the PSD ambient air boundary along the southern and western
portions of the wastewater holding ponds. There are no public roads or other access crossing the Catawba
River or Abernathy Creek leading into these areas of the Catawba Mill property, other than the Norfolk
Southern rail line mentioned previously.

A spacing of 100 meters was used for the receptors extending out to 3.0 kilometers from the central point of
the ambient air boundary. Between 3 and 7 kilometers, a spacing of 500 meters was used. Between 7 and
12 kilometers, a spacing of 1000 meters was used. The receptor grid used in the modeling analysis was
based on Universal Transverse Mercator (UTM) coordinates referenced to NAD 83 datum and in zone 17.
The receptor grid is centered at the following UTM coordinate: Easting = 510,047 meters and Northing =
3,855,743 meters.

The highest modeled impacts are predicted in the area of 100-meter spacing near the Catawba Mill.
Therefore, the extent of the approved receptor grid is sufficient to capture the maximum modeled impacts.

Figures 3-2 and 3-3 show a graphical depiction of the near-field receptors and entire receptor grid approved
for modeling.

AERMAP (version 11103) (USEPA 2004c), the AERMOD terrain preprocessor program, was used to
calculate terrain elevations and critical hill heights for the modeled receptors (NAD83 datum and zone 17)
using National Elevation Data (NED). The dataset downloaded from the USGS website
(http://viewer.nationalmap.gov/viewer/) consists of 1 arc second (~30 m resolution) NED.

Additionally, Section 4.2 of the TAD states “for the purposes of modeling for SO, designations, the receptor
placement strategy differs since the modeling is acting as a surrogate for monitoring. In areas where it is not
feasible to place a monitor (water bodies, etc.), receptors can be ignored or not placed in those locations”.
As discussed above, the PSD ambient air boundary is consistent with excluding water bodies where it is not
feasible to locate a monitor.
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Figure 3-3 Near-Field Receptors for AERMOD Modeling
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Figure 3-4  Entire Receptor Grid for AERMOD Modeling
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4.0 Emission Rates and Source Characterization

4.1 Source Data

The primary source of SO, emissions from the Resolute Catawba Mill is combustion of No. 6 fuel oil. The
modeling analysis uses hourly SO, emissions from No. 6 fuel oil combustion in each fuel burning source.
The hourly emissions are calculated based on actual hourly fuel consumption records for each source. The
only exception is for the lime kiln, which is modeled using the maximum hourly SO, emissions from No. 6
fuel oil for all hours. The hourly No. 6 fuel oil combusted in each source is multiplied by the maximum sulfur
content of 2.1 percent to conservatively estimate the actual hourly emissions from No. 6 fuel oil combustion.

The actual hourly SO, emissions from No. 6 fuel oil are then added to the maximum hourly emissions from
all other fuels as a second layer of conservativism, over-estimating the actual hourly SO, emissions from
each fuel burning source. This is an over-estimate of the SO, emissions for several reasons. First, the SO,
emissions from other fuels are calculated based on the maximum fuel firing rates (or heat input rates) for
each fuel, even though multiple fuels cannot be burned simultaneously at the maximum firing rate. Second,
on an annual basis the steam generated from burning No. 6 fuel oil in the recovery furnaces and
combination boilers was 1.59% of the total steam generation in 2012, 1.18% in 2013, and 4.31% in 2014.

The other significant source of SO, emissions from the Catawba Mill are combustion of the pulp mill non-
condensable gases (NCG’s) in the combination boilers for compliance with the kraft pulp mill NSPS and
MACT standards. The maximum hourly SO, emissions from NCG combustion are modeled for every hour
as a conservative assumption. The SO, emissions from NCG combustion are modeled from the
combination boiler No. 1 stack as done in previous Title V modeling analyses. Combination boiler No. 1 has
a lower stack temperature and lower stack flow rate than combination boiler No. 2 and therefore is expected
to exhibit less favorable dispersion characteristics and produce higher ground-level concentrations.

Similarly, other minor sources of SO, emissions are modeled at the maximum hourly emission rate for all
hours as a conservative assumption. Example calculations for each model source are provided in Appendix
B. The hourly emission calculations from the approved June 2016 modeling protocol for calendar years
2012, 2013, and 2014 are provided in Appendices C, D, and E, respectively for the recovery furnaces,
combinations boilers, and the power boiler.

Table 4-1 below lists the Catawba Mill point sources and their corresponding stack parameters. The stack
parameters for all model sources are from the previous modeling analyses for PSD permit applications. The
stack parameters are representative of all sources at high operating loads, consistent with the emission
calculations based on maximum fuel firing rates for the primary fuels. Table 4-2 presents the Catawba Mill
area sources and their corresponding release parameters.
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Table 4-1 Catawba Mill Modeled Point Sources

Model ID | Source Stack Stack Stack Exit Diitrﬁzlt(er Em?s%ion
Description Height (m) Temperature (K) Velocity (m/s) (m) Rate (Ib/hr)

FUTRF2 | Recovery 59.4 457.98 30.21 2.1 hourly
Furnace No. 2

FUTRF3 | Recovery 68.6 44543 18.81 3.2 hourly
Furnace No. 3

FUTST2 Smelt Tank No. 2 66.4 350.04 10.49 1.8 0.28

FUTST3 Smelt Tank No. 3 66.4 350.04 10.49 1.8 0.51

FUTLK2 Lime Kiln No. 2 56.1 470.37 9.78 1.8 0.58
Power Boiler No.

FUTSB 1 (Swing Boiler) 59.4 518.54 30.36 2.1 hourly
Combination

FUTCB1 Boiler No. 1 (#6 69.5 457.48 14.39 3.0 hourly
Qil)
Combination

FUTCB2 Boiler No. 2 (#6 69.5 480.48 18.99 3.0 hourly
Qil)
Combination

FUTNCG1? | Boiler No. 1 69.5 457.48 14.39 3.0 768
(NCG Gases)

a. NCG gases incinerated in Combination Boiler Nos. 1 and 2, but not both simultaneously. Combination Boiler No. 1 used for
modeling.

Table 4-2 Catawba Mill Modeled Area Sources

Source Release Easterly Length Northerly Al e SOz_
Model ID s . North Emission

Description Height (m) (m) Length (m) (degrees) Rate (Ib/hr)
FUTPM1 E‘gpir Machine 24.4 30.48 15.24 -30 252
FUTPM2 Zngr Machine 24.4 30.48 15.24 -30 3.37
FUTPM3 nggr Machine 24.4 30.48 15.24 -30 2.51
FUTAMU | Air Make-up Units 24.4 252.98 155.45 -30 0.076

4.2 Urban vs. Rural Determination

The 2011 National Land Cover Database (NLCD) was utilized to determine if a 3 km area surrounding the
Catawba Mill should be classified as rural or urban for the purposes of this modeling analysis. The 2011
NLCD data was downloaded for a 3+ km area surrounding the Mill from the Multi-Resolution Land
Characteristics (MRLC) Consortium website. The area of each land use class within a 3 km radius of the
Mill was calculated and a percentage of the total was determined.

Table 4-3 shows the percent land use for different land use classes within 3 km of the Catawba Mill. The
area surrounding the Catawba Mill is predominately rural. The non-developed land use classes total about
93% for the Catawba Mill.
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Table 4-3

Environment Submitted for;

Resolute FP US, Inc.

Catawba, SC

Land Use Percentage Within 3 km of Resolute

Land Use Class

Resolute Catawba Mill

Open Water 9.0%
Developed, Open Space 3.3%
Developed, Low Intensity 1.3%

Developed, Medium Intensity 1.3%
Developed, High Intensity 1.4%
Barren Land 1.1%
Deciduous Forest 31.2%
Evergreen Forest 21.2%
Mixed Forest 2.4%
Scrub/Shrub 3.4%
Grassland/Herbaceous 12.2%
Pasture/Hay 10.3%
Cultivated Crops 0.3%
Woody Wetlands 1.4%
0.3%

Emergent Herbaceous Wetland

Submitted by:
AECOM
Greenville, SC
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5.0 Meteorological Data

5.1 Overview

The modeling was performed utilizing the three most recent years of meteorological data, 2012 through
2014. DHEC BAQ provided the AERMOD-ready meteorological input files for this analysis based on the
most representative station. DHEC BAQ provided the meteorological inputs processed with the current beta
ADJ_U* option.

AERMOD was run using the current beta ADJ_U* option.

The Catawba Mill is located approximately 45 km south of Uptown Charlotte, North Carolina in the
southeastern corner of York County, South Carolina. The possible meteorological datasets for modeling the
Catawba Mill include the following: (1) surface meteorological data from the Rock Hill — York County Airport
including concurrent upper air observations from Greensboro, North Carolina or (2) surface data from the
Charlotte/Douglas International Airport and upper air meteorological data from Greensboro, North Carolina.

In order to determine which meteorological data set is most suitable for modeling, the following three factors
relative to Catawba Mill were examined:

e  proximity,

e representativeness of winds, and

e representativeness of land use.

5.2 Proximity

Figure 5-1 shows the location of Catawba Mill relative to the Rock Hill — York County Airport and the
Charlotte Douglas International Airport. The Rock Hill — York County Airport is located approximately 20 km
to the northwest of the Catawba Mill while the Charlotte Douglas International Airport is located
approximately 40 km to the north of the Catawba Mill. The Rock Hill — York County Airport is closer to the
Catawba Mill and would be preferred on that basis.
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Figure 5-1 Location of Resolute Catawba Mill Relative to Nearby Airports
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5.3 Representativeness of Winds

Figure 5-2 shows 3-year (2012-2014) wind roses for the Rock Hill Airport and Charlotte-Douglas
International Airport. These wind roses incorporate use of the available 1-minute ASOS data for each
airport. The Rock Hill Airport data was provided by DHEC, while the Charlotte Airport data was provided by
the North Carolina Division of Air Quality (NC DAQ). The wind rose patterns at these two sites are
somewhat similar. Both airports feature predominant southwest to northeast flow and vice versa. The wind
speeds are similar as well, with Rock Hill registering a 2.60 m/s annual average wind speed over the three
years (2012-2014), and Charlotte-Douglas averaging 2.99 m/s over the same time period. Since the
Catawba Mill is located somewhat closer to the Rock Hill Airport, and there are no significant terrain features
nearby, the winds at Rock Hill Airport would arguably be more representative.

During the three year period of 2012-2014 approved for modeling, both airports have data capture
percentages over 99%. Both airports also report a very low frequency of calm winds with Rock Hill at 1.36%
and Charlotte-Douglas at 0.63% over the three year period. The low frequency of calm winds is largely
attributable to the inclusion of the 1-minute ASOS data.

Figure 5-2  Wind Roses for Nearby Airports

Rock Hill Airport 2012-2014 Charlotte-Douglas Intl. Airport 2012-2014
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5.4 Representativeness of Land Use

AERMET requires specification of site characteristics including surface roughness, albedo and Bowen ratio.
These parameters and their representativeness between the application site and measurement site are an
important consideration when selecting a meteorological data set to use for modeling as these parameters
are used as inputs to AERMET, and eventually AERMOD, to help characterize the dispersion in the
atmospheric boundary layer.

AERSUFACE was used to help compare these land use parameters for the areas surrounding Catawba
Mill, Rock Hill Airport, and Charlotte-Douglas Airport. AERSURFACE is a tool developed by EPA (EPA,
2008) that can be used to determine the site land use characteristics based on digitized land cover data in
accordance with the recommendations in the AERMOD Implementation Guide (AIG) (EPA, 2009).
AERSURFACE incorporates look-up tables of representative surface characteristic values by land cover
category and seasonal category.

The revised AIG provides the following recommendations for determining the site characteristics:

1. The determination of the surface roughness length should be based on an inverse distance
weighted geometric mean for a default upwind distance of 1 km relative to the measurement site.
Surface roughness length may be varied by sector to account for variations in land cover near the
measurement site; however, the sector widths should be no smaller than 30 degrees.

2. The determination of the Bowen ratio should be based on a simple unweighted geometric mean
(i.e., no direction or distance dependency) for a representative domain, with a default domain
defined by a 10 km by 10 km region centered on the measurement site.

3. The determination of the albedo should be based on a simple unweighted arithmetic mean (i.e., no
direction or distance dependency) for the same representative domain as defined for Bowen ratio,
with a default domain defined by a 10 km by 10 km region centered on the measurement site.

The current version of AERSURFACE (Version 13016) supports the use of land cover data from the USGS
National Land Cover Data 1992 archives® (NLCD92). The NLCD92 archive provides data at a spatial
resolution of 30 meters based upon a 21-category classification scheme applied over the continental U.S.
Based on the factors discussed above, notably the closer proximity and more closely aligned land use
characteristics, the modeling utilized data from Rock Hill Airport along with concurrent upper air
observations from Greensboro, NC for the three year period, 2012-2014.

! http://landcover.usgs.govinatllandcover.php
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Figure 5-3 depicts the NLCD92 data within 1 km of the Catawba Mill, Rock Hill Airport, and Charlotte-
Douglas Airport. The figure shows that there are some differences in the land use at the three sites. As
such, AERSURFACE was run to quantify what these differences mean in terms of actual inputs to AERMET
and AERMOD.

AERSURFACE was applied for a single 1 km sector around each site as depicted in using average moisture
conditions and default seasonal classifications. The results of the AERSURFACE runs are presented in
Table 5-1. Table 5-1 shows the annual average albedo and Bowen ratio values are more similar when
comparing Rock Hill Airport and the Catawba Mill and less similar when comparing Charlotte-Douglas
Airport and the Catawba Mill. The albedo and Bowen ratio are actually quite similar when comparing Rock
Hill Airport and the Catawba Mill.

The surface roughness, however, is different. This is a common result because there are typically fewer
roughness elements surrounding the anemometer at an airport than at an industrial site. The surface
roughness surrounding the Catawba Mill more closely agrees with Rock Hill Airport as compared to
Charlotte-Douglas Airport. The difference is about a factor of 2 different when comparing Rock Hill Airport
and the Catawba Mill versus more than a factor of 6 different when comparing Charlotte-Douglas Airport
and the Catawba Mill.

Table 5-1  Land use comparison for Catawba Mill and Two Nearby Airports

Annual Average Land Use
Site
Albedo Bowen Zo
Charlotte-Douglas 0.16 0.78 0.051
Rock Hill 0.15 0.63 0.185
Catawba Mill 0.15 0.66 0.343

Based on the factors discussed above, notably the closer proximity and more closely aligned land use
characteristics, the modeling utilized data from Rock Hill Airport along with concurrent upper air
observations from Greensboro, NC for the three year period, 2012-2014.
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Figure 5-3 Land Use Surrounding Catawba Mill and the Two Nearby Airports
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