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1. Introduction 
 
Chemical Products Corporation (“CPC”) operates an inorganic chemical manufacturing plant 
in Cartersville, Georgia and primarily processes barite ore (barium sulfate) and celestite ore 
(strontium sulfate) into finished products such as barium carbonate, barium chloride, 
strontium carbonate and strontium nitrate.  These chemicals are produced using a number of 
different types of heated process equipment such as reduction kilns and various types of 
dryers.  CPC also owns a furnace that has been used in the production of sodium silicate 
glass.  Along with the primary products, CPC produces several secondary products such as 
barium metaborate, elemental sulfur, sodium hydrosulfide, sodium sulfide, ammonium sulfide 
and dry calcium carbonates.  CPC is a major source with respect to the Part 70 (Title V) 
operating permit program and operates under Georgia Title V Permit No. 2819-015-0008-V-
02-0, as amended May 1, 2007 (V-02-1). 
 
In 1999, the US EPA published a final rule to address a type of visibility impairment known as 
“regional haze” (64 FR 35714) in 156 Federally-protected national parks and wilderness areas 
(“mandatory Class I Federal Areas”, or just “Class I Areas”).  The Regional Haze Rule 
requires the evaluation of the best available retrofit technology (BART) for certain major 
stationary sources defined as “BART-eligible” which are those sources which have the 
potential-to-emit 250 tons per year (tpy) of one or more visibility-impairing air pollutants, 
were “in existence” before August 7, 1977 but began operation after August 7, 1962, and 
whose operations fall within one or more of 26 specific source categories; chemical process 
plants are one of the listed source categories, and include process units and support facilities 
that are considered to be part of major Standard Industrial Classification 28 – Chemicals and 
Allied Products.  BART is required for “BART-eligible sources” if is it determined that the 
source emits any air pollutant which may reasonably be anticipated to cause or contribute to 
any impairment of visibility in a Class I Area.   
 
According to US EPA guidelines for BART determinations under the Regional Haze Rule (70 
FR 39104), dispersion modeling can be used to determine if an individual source can 
reasonably be anticipated to cause or contribute to visibility impairment in a Class I area and 
is thus not subject to BART.  A BART-eligible source that is responsible for a 0.5 deciview 
(dv) change or more from natural background conditions is considered to “contribute” to 
visibility impairment in a Class I area while a BART-eligible source that is responsible for a 
1.0 dv change or more natural background conditions is considered to “cause” a visibility 
impairment in a Class I area.  The Visibility Improvement State and Tribal Association of the 
Southeast (VISTAS) requires the application of the CALPUFF modeling system for carrying 
out air quality modeling in support of BART determinations using the maximum actual 24-hr 
emissions rates of NOx, SO2, and PM10.  The VISTAS application of CALPUFF for BART 
determinations uses a two-tier approach: (1) initial exemption modeling using 12-km grid 
CALMET data and (2) finer resolution exclusion modeling using 4-km grid or smaller CALMET 
data. 
 
Chemical Products Corporation has six emission units that comprise the BART-eligible source 
because the units operate at a chemical processing facility, were in existence on August 7, 
1977, and began operation after August 7, 1962 and have the potential-to emit greater than 
250 tpy of at least one visibility-impairing pollutant.  To avoid the requirements of BART, CPC 
has a federally enforceable permit limitation on SO2 emissions of less than 250 tpy during 
any 12 consecutive month period from the six BART-eligible emissions units unless exemption 
modeling conducted in accordance with 40 CFR 51.303(a)(2) demonstrates that it cannot be 
reasonably be anticipated to cause or contribute to visibility impairment in a Class I Area.  
Periodic monitoring, recordkeeping and reporting requirements required to demonstrate 
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compliance with the 250 tpy SO2 BART avoidance limitation are allowed to be voided if 
Chemical Products Corporation can demonstrate that it is exempt from the requirements of 
BART and is thus the purpose of this protocol. 
 
Initial 12-km grid BART exemption modeling was conducted on behalf of CPC through 
funding provided by the Visibility Improvement State and Tribal Association of the Southeast 
(VISTAS).  Now, CPC is electing to conduct finer 4-km grid BART exclusion modeling on its 
own, in conjunction with Smith Aldridge, Inc.  The source configuration, pollutant speciation, 
Class I Area receptors, ozone data sets and CALPUFF model options for finer grid exclusion 
modeling are essentially the same as the initial exemption modeling.  In addition to the 
better grid resolution and the introduction of MM5 observational data, several other modeling 
refinements enhance the accuracy of the finer 4-km grid modeling, including the use of the 
higher resolution terrain data in defining the terrain fields and application of the Ammonia 
Limiting Method in the POSTUTIL post-processor. 
 
1.1. Objectives.  The purpose of this document is to (a) establish a modeling protocol that 

describes the procedure that will be used for the application of the CALPUFF modeling 
system for finer grid (4-km) BART exclusion modeling for the Chemical Products 
Corporation BART-eligible source and (b) to determine if the Chemical Products 
Corporation BART-eligible source emits any air pollutant(s) in an amount which may 
reasonably be anticipated to contribute to a visibility impairment in a Class I Area.  The 
following protocol is based on VISTAS BART common modeling protocol, revised August 
31, 2006.    

 
1.2. Location of Source vs. Relevant Class I Areas.  The VISTAS BART Modeling Protocol 

specifies that all Class I Areas within 300 km of a BART-eligible source must be initially 
evaluated to determine whether the source contributes to visibility impairment.  Figure 
1-1 and Table 1-1 summarize the distances separating the CPC BART-eligible source 
from mandatory Class I Federal Areas within 300 km. 

 

300 km 

Joyce-Kilmer Wilderness 

Cohutta Wilderness 

Shining Rock Wilderness 

Great Smokey Mountains 
National Park 

Sipsey Wilderness 

Chemical Products Corporation 
Bartow County, Georgia 

 
Figure 1-1 Class I Areas within 300 km of Chemical Products Corporation 

(Latitude 34° 09’ 03” N, Longitude 84° 46’ 09” W) 
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Table 1-1 Distances Separating CPC and Class I Areas within 300 km 

Cohutta 
Wilderness 

Area 

Great Smokey 
Mountains National 

Park 

Joyce-Kilmer 
Wilderness Area 

Sipsey 
Wilderness Area 

Shining Rock 
Wilderness Area 

78.9 km 167.0 km 153.4 km 237.3 km 217.4 km 

Distances determined from Chemical Products Corporation (Latitude 34° 09’ 03” N, Longitude 84° 46’ 09” W) to closest 
receptor in each Class I Area.  
 

1.3. Source Impact Evaluation Criteria. 
 

1.3.1. BART Exclusion Modeling (4-km Grid). For 4-km grid BART exclusion modeling, a 
BART-eligible source is considered to cause or contribute to visibility impairment 
in a Class I Area if the 98th percentile 24-hr average predicted change in the 
haze index over a three-year period exceeds 0.5 dv from natural background 
conditions.  The 98th percentile 24-hr average predicted impact is the greatest of 
the three annual highest 8th-high or highest 22nd-high predicted change over 
the entire three year period, whichever is greater, per EPA BART guidelines and 
the VISTAS BART common modeling protocol. 
 
Haze is caused when sunlight encounters tiny pollution particles in the air.  Some 
light is absorbed by particles and other light is scattered away before it reaches 
an observer. More pollutants mean more absorption and scattering of light, 
which reduce the clarity and color of what we see. Some types of particles such 
as sulfates, scatter more light, particularly during humid conditions.  The 
predicted change in haze is measured by calculating natural light extinction (bext) 
which is used to represent the haze index (HI), expressed in dv.  The haze index 
is calculated using the following equation, 
 

,
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ln10 ⎟⎟
⎠
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The change in light extinction is affected by various chemical species and the 
Rayleigh scattering phenomenon and can be calculated using the IMPROVE 
methodology as shown in the following equation, 
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The concentrations, in square brackets, are in micrograms per cubic meter 
(ug/m3) and bext is in units of inverse megameters (Mm-1). The Rayleigh 
scattering term (bray) has a default value of 10 Mm-1, as recommended in EPA 
guidance for tracking reasonable progress. 
 

2. Chemical Products Corporation BART-Eligible Source Description 
 
2.1. CPC BART-Eligible Source Emissions Units.  Table 2-1 provided a summary of the 

applicability criteria for the six emissions units that comprise the BART-eligible source at 
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Chemical Products Corporation.  Potential emissions for NOx, SO2 and PM10 are 
determined in data provided in Table A-1 of Appendix A to this document, using worst-
case fuel for each unit, Georgia Rule (g) for fuel oil sulfur content, and Georgia Rules (d) 
and (e) for particulate matter. 

 
Table 2-1 CPC BART-Eligible Source Emissions Units BART Applicability Summary 

Emissions 
Unit 

Source 
Code 

Construction 
Date 

Latitude 
Longitude 

Potential 
SO2, 
(tpy) 

Potential 
NOx, 
(tpy) 

Potential 
PM10, 
(tpy) 

South Rotary 
Calciner BC01 1968 34° 9’ 3.40”N 

84° 47’ 10.29 W 278.33 16.08 56.27 

Rotary Dryer BD01 1964 34° 9’ 3.37”N 
84° 47’ 9.52 W 102.62 5.96 45.46 

South Spray 
Dryer BD03 1968 34° 9’ 2.87”N 

84° 47’ 10.25 W 68.42 3.92 41.57 

Barium 
Chloride 
Rotary Dryer 

BD04 1976 34° 9’ 3.10”N 
84° 47’ 10.61 W 52.87 3.02 37.49 

East Rotary 
Kiln BK02 1966 34° 9’ 2.32”N 

84° 47’ 7.33 W 1444.66 18.31 52.79 

B&W Process 
Steam Boiler GBX1 1973 34° 9’ 1.78”N 

84° 47’ 6.62 W 1391.95 90.95 69.25 

 
2.2. CPC BART-Eligible Source Model Emissions Inventory.  An emissions inventory of 

modeled source parameters is provided in Tables A-2 and A-3 of Appendix A to this 
document.  All modeled source parameters are consistent with those previously modeled 
by VISTAS, excluding the maximum 24-hr emissions rates modeled.  The maximum 
actual 24-hr emissions used for the 4-km finer grid exclusion modeling for NOx and SO2 
were determined based on the combustion of fuel oil with 0.5% sulfur by weight and 
use of emissions factors published by US EPA in AP-42 
(http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s03.pdf).  The maximum actual 24-hr 
emission rate of SO2 from the East Rotary Kiln includes an emissions factor derived for 
the processing of petroleum coke at one ton per hour with a maximum 7.50% sulfur 
content by weight assuming a conversion factor of sulfur to SO2 of two during 
processing.  Particulate matter emissions rates were determined from Georgia Rules (d) 
and (e), as applicable, and used as a surrogate for PM10.  For PM10 speciation, all PM10 
was assumed to be condensable organic particulate matter in the submicron particle size 
categories (PM081 and PM056) consistent with the guidance provided by VISTAS for 
BART modeling.  Table 2-2 summarizes the maximum 24-hr actual emissions rates 
proposed to be modeled. 

 
Table 2-2 CPC BART-Eligible Source Maximum Actual 24-hr Emissions Rates 

Emissions 
Unit 

Source 
Code 

SO2 
(lb/hr) 

NOx 
(lb/hr) 

PM10 
(lb/hr) 

PM081 
(lb/hr) 

PM056 
(lb/hr) 

South Rotary 
Calciner BC01 12.709 3.580 12.848 6.424 6.424 

http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s03.pdf
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Table 2-2 CPC BART-Eligible Source Maximum Actual 24-hr Emissions Rates 

Emissions 
Unit 

Source 
Code 

SO2 
(lb/hr) 

NOx 
(lb/hr) 

PM10 
(lb/hr) 

PM081 
(lb/hr) 

PM056 
(lb/hr) 

Rotary Dryer BD01 4.686 1.320 10.379 5.190 5.190 

South Spray 
Dryer BD03 3.124 0.880 9.491 4.745 4.745 

Barium 
Chloride 
Rotary Dryer 

BD04 2.414 0.680 8.560 4.280 4.280 

East Rotary 
Kiln BK02 306.97 4.180 12.053 6.026 6.026 

B&W Process 
Steam Boiler GBX1 52.966 14.92 15.811 7.906 7.906 

 
3. Geophysical and Meteorological Data 

 
3.1. Modeling Domain, Terrain, and Meteorological Data Sets.  VISTAS has developed 12-km 

coarse domain and five sub-regional 4-km CALMET meteorological databases for three 
years (2001-2003). The sub-regional modeling domains are strategically designed to 
cover all potential BART eligible sources within VISTAS states and all Class I Areas 
within 300 km of those sources.  The extents of the 4-km sub-regional domains are 
shown in Figure 3-1. 

 

 
Figure 3-1 VISTAS 4-km Sub-Regional Domains 
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USGS 90-meter Digital Elevation Model (DEM) files were used by VISTAS to generate the 
terrain data at 4-km resolution for input to the 4-km sub-regional CALMET run.  Likewise, 
USGS 90-meter Composite Theme Grid (CTG) files were used by VISTAS to generate the 
land use data at 4-km resolution for input to the 4-km sub-regional CALMET run.  Three 
years of MM5 data (2001-2003) were used by VISTAS to generate the 4-km sub-regional 
meteorological datasets. 
 

3.2. Air Quality Database.  The CALPUFF model is capable of simulating linear chemical 
transformation effects by using pseudo-first-order chemical reaction mechanisms for the 
conversions of SO2 to SO4, and NOx, which consists of nitrogen oxide (NO) and 
nitrogen dioxide (NO2), to nitrate (NO3) and nitric acid (HNO3). In this application, 
chemical transformations involving five species (SO2, SO4, NOx, HNO3, and NO3) will 
be modeled using the MESOPUFF II chemical transformation scheme. Ambient 
concentrations of ozone and ammonia concentrations as represented in the model affect 
the MESOPUFF II chemical transformation simulation. 

 
3.2.1. Ozone Concentrations.  Ambient ozone concentrations are used in the CALPUFF 

“MESOPUFF II” chemical transformation scheme as a surrogate for OH radicals 
throughout the daylights hours during SO2 and NOx oxidation.  Hourly 
measurements of ozone from all non-urban monitors within and just outside the 
computational grid shall be used as input to CALPUFF. The model default of 80 
ppb was used for the background ozone concentration in the instance when 
hourly data was missing for each station.  The standard ozone data files for 
2001-2003 will be provided by Peter Courtney of the GA EPD Data and Modeling 
Unit.    

 
3.2.2. Ammonia Concentrations.  For the background ammonia value, a constant 

background value of 0.5 ppb shall be used rather than using ammonia data 
derived from CMAQ model output per recommendation by VISTAS. 

 
3.3. Natural Conditions at Class I Areas.  For the Class I Areas within 300 km of the CPC 

BART-eligible source, Table 3-1 summarizes the default natural background conditions 
as tabulated in Appendix B of US EPA’s Guidance for Estimating Natural Visibility 
Conditions under the Regional Haze Rule.  To represent natural background conditions 
in the absence of anthropogenic sources of sulfates and nitrates, the VISTAS BART 
Modeling Protocol expresses monthly background extinction coefficients in terms of 
Rayleigh scattering (default value of 10 Mm-1 for Class I Areas) and scattering due to 
soils (i.e., fine particles) only and is calculated from the tabulated haze index (HI) values 
from the following equation, 
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Table 3-1 Natural Background Conditions for Class I Areas 

Class I Area bext 
(Mm-1) 

Annual 
Average 

Haze Index 
(dv) 

20% Best 
Days Haze 

Index 
(dv) 

20% Worst 
Days Haze 

Index 
(dv) 

Soil bback 
Annual Avg. 

(μg/m3) 

Soil bback 
20% Best 
Days Avg. 
(μg/m3) 

Cohutta Wilderness 
Area 21.39 7.60 3.76 11.44 11.38 4.56 

Great Smokey 
Mountains National 

Park 
21.39 7.60 3.76 11.44 11.38 4.56 

Joyce-Kilmer 
Wilderness Area 21.40 7.61 3.77 11.45 11.40 4.58 

Sipsey Wilderness 
Area 21.28 7.55 3.71 11.39 11.28 4.49 

Shining Rock 
Wilderness Area 21.40 7.61 3.77 11.45 11.40 4.58 

 
The effects of relative humidity to amplify the visibility impairment of hygroscopic 
sulfates and nitrates were characterized using “Method 6,” which computes the change in 
light extinction using a monthly average relative humidity adjustment particular to each 
Class I Area applied to background and modeled sulfate and nitrate. Table 3-2 
summarizes the monthly average humidity values that were applied for the Class I Areas 
considered in this analysis, as tabulated in Table A-3 of US EPA’s Guidance for Estimating 
Natural Visibility Conditions under the Regional Haze Rule. 

 
Table 3-2 Monthly Site-Specific Average f(RH) for Class I Areas 

Class I Area Jan Feb Mar April May June July Aug Sept Oct Nov Dec 

Cohutta Wilderness 
Area 3.3 3.1 3.0 2.8 3.4 3.8 4.0 4.2 4.2 3.8 3.4 3.5 

Great Smokey 
Mountains National 

Park 
3.3 3.0 2.9 2.7 3.2 3.9 3.8 4.0 4.2 3.8 3.3 3.4 

Joyce-Kilmer 
Wilderness Area 3.3 3.1 2.9 2.7 3.3 3.8 4.0 4.2 4.2 3.8 3.3 3.5 

Sipsey Wilderness 
Area 3.4 3.1 2.9 2.8 3.3 3.7 3.9 3.9 3.9 3.6 3.3 3.4 

Shining Rock 
Wilderness Area 3.3 3.0 2.9 2.7 3.4 3.9 4.1 4.5 4.4 3.8 3.3 3.4 

 

4. Air Quality Modeling Methodology 
 
4.1. Plume Model Selection.  CALPUFF has been adopted by the U.S. EPA as a “Guideline” 

model for source-receptor distances greater than 50 km (i.e. long range transport), and 
for use on a case-by-case basis in complex flow situations for shorter distances.  
CALPUFF is also recommended for Class I impact assessments by FLAG and IWAQM. 
The final BART guidance recommends CALPUFF as “the best modeling application 
available for predicting a single source’s contribution to visibility impairment.”  As a 
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result of these recommendations, the VISTAS BART Modeling Protocol is based on the 
use of CALPUFF modeling system (Version 5.754) for its BART determinations. 

 
4.2. CALPUFF Computational Domain and Receptors.  The CPC BART-eligible source 

modeling shall use the meteorological dataset representing VISTAS sub-regional domain 
4 and shall be provided by GA EPD.  The computational domain shall be a subset of the 
VISTAS regional domain with the size of the domain selected to encompass the CPC 
BART-eligible source and each Class I Area, plus a minimum 50 km buffer in all 
directions to allow for the puff recirculation beyond CPC and the Class I Areas being 
evaluated.  The receptor grid for each Class I Area shall be those receptor locations and 
elevations provided by the National Park Service (NPS) Air Resources Division (ARD) 
available at http://www.nature.nps.gov/air/maps/receptors/index.cfm.  Table 4-1 
summarizes the extents of the computational domains that shall be used for each Class 
I Area. 

 
Table 4-1 Computational Domains used for CALPUFF for each Class I Area 

CALPUFF Computation Grid Variables
Class I Area 

IBCOMP JBCOMP IECOMP JECOMP 

Approximate  
Model Buffer 

Cohutta Wilderness Area 76 136 127 208 + 100 km 

Great Smokey Mountains 
National Park 76 149 136 230 + 100 km 

Joyce-Kilmer Wilderness 
Area 76 140 136 224 + 100 km 

Sipsey Wilderness Area 15 125 133 186 + 100 km 

Shining Rock Wilderness 
Area 76 165 136 227 + 100 km 

 
4.3. CALPUFF Modeling Options Selection.  The CALPUFF modeling shall be conducting in 

accordance with the IWAQM Phase 2 Summary Report and Recommendations for 
Modeling Long Range Transport Impacts (EPA-454/R-98-019, December 1998), except 
as modified by the VISTAS BART Modeling Protocol (Section 4.3.3, Revision 3.2, August 
2006).  An example of the proposed CALPUFF input file is provided in Appendix B 
describing the CALPUFF model options selection for Cohutta Wilderness Area for 
meteorological year 2001. 

 
4.3.1. Building Downwash.  Building downwash shall be ignored since the CPC BART-

eligible source is located at a distance greater than 50 km from the nearest Class 
I Area. 

 
4.3.2. Ozone Dataset.  Observed hourly ozone data from CASTNet and AIRS stations 

shall be used.  A default of 80 ppb shall be used for the background ozone 
concentration in the instance when hourly data was missing for each station. 

 
4.3.3. Background Ammonia Concentration.  A constant value of 0.5 ppb shall be used 

for background ammonia concentration. 
 

4.4. POSTUTIL and CALPOST Processing for Light Extinction and Haze Impact Calculations.  
Examples of the proposed POSTUTIL and CALPOST input files are provided in 
Appendices C and D, respectively, which describe the post-processing procedures 

http://www.nature.nps.gov/air/maps/receptors/index.cfm
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proposed to be used determining the change in light extinction as measured at 
receptors in the Cohutta Wilderness Area for meteorological year 2001. 

 
4.4.1. Species Considered.  Species considered shall include sulfur dioxide, oxides of 

nitrogen and particulate matter with an aerodynamic diameter less than 10 
microns (SO2, NOx, and PM10).  Speciation of PM10 shall be performed in 
accordance with “Procedure for Speciation of Emissions for VISTAS BART 
Modeling”, July 18, 2006.  In the absence of continuous emissions monitoring 
data and specific particulate matter AP-42 factors relevant to the source 
classification code for each emissions units, Georgia Rules (d) and (e) particulate 
matter permitted emissions limits shall be used as a surrogate for PM10 which 
are in turn speciated evenly into condensable organic (OC) particulate matter in 
the submicron size categories PM081 (PM0.625-1) and PM056 (PM0.5-0.625).  
PM081 and PM056 are modeled explicitly in CALPUFF and then summed in 
POSTUTIL to represent secondary organic aerosols using the following input file 
modification; 

 
****** 
INPUT GROUP: 1 – General run control parameters 

 
“Number of species to compute from those modeled”, 
 
! NSPECCMP=1 !, 

 
 SUBGROUP (2b) 
 
 “The following NSPECOUT species will be written”, 
 
 ! ASPECO = PM081 ! 
 ! ASPECO = PM056 ! 

! ASPECO = SOA ! 
 
SUBGROUP (2c) 
 
“The following NSPECCMP species will be computed by scaling and 
summing on or more of the processed input species.  Identify the 
name(s) of the computed species and provide the scaling factors for 
each of the NSPECINP input species.” 
 
! CSPECCMP = SOA ! 
! PM081 = 1.0 ! 
! PM056 = 1.0 ! 
! END ! 
****** 
 

4.4.2. Nitrate Partitioning.  The Ammonia Limiting Method may be used in POSTUTIL to 
repartition nitrate using the default background ammonia concentration of 0.5 
ppb. 

 
4.4.3. Background Light Extinction Method.  A monthly average natural background 

shall be calculated using Visibility Method 6, based on the annual average default 
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natural conditions specified in Table 3-1 and the monthly average f(RH) values 
specified in Table 3-2 for the centroid of each Class I Area.   

 
4.4.4. Light Extinction Efficiencies.  The US EPA (2003a) default IMROVE algorithm light 

extinction efficiencies shall be used. 
 
5. BART Exemption Modeling Results Review 
 
To be determined after GA EPD acceptance of modeling protocol.   
 
Results shall be provided in Table 5-1 using the existing IMPROVE algorithm.  Results shall be 
provided in Appendix E using both the existing and new IMPROVE algorithm.  The evaluation of 
impacts using the new IMPROVE formula shall be performed using the guidance and calculation 
spreadsheet provided by VISTAS technical consultant, Dr. Ivar Tombach.  The new IMPROVE 
algorithm takes into account site-specific Rayleigh scattering and a Class I-specific sea salt 
concentration.  Where site-specific data were not available, the default EPA Rayleigh scattering 
value was used with a sea salt concentration of zero.   
 
Table 5-1 Summary of CALPOST IMPROVE Change in Light Extinction Results 

Number of Days > 0.5 dv in 
Class I Area 

Class I Area Distance 
(km) 

2001 2002 2003 

Highest 
8th-High 

(Max) 

Highest 
22nd-High 

3 Years 

Cohutta Wilderness 
Area 78.9 TBD TBD TBD TBD TBD 

Great Smokey 
Mountains National 

Park 
167.0 TBD TBD TBD TBD TBD 

Joyce-Kilmer 
Wilderness Area 153.4 TBD TBD TBD TBD TBD 

Sipsey Wilderness 
Area 237.3 TBD TBD TBD TBD TBD 

Shining Rock 
Wilderness Area 217.4 TBD TBD TBD TBD TBD 

 



Chemical Products Corporation – AIRS No. 04-13-105-00008 
102 Old Mill Road, Cartersville, Georgia, 30120, Bartow County 
 
Visibility Improvement State and Tribal Association of the Southeast 
Best Available Retrofit Control Technology CALPUFF Visibility Modeling Protocol 
 
 

 
 
 

DRAFT

Appendix A 
Chemical Products Corporation BART-Eligible Source Potential-to-Emit 
Calculations, Maximum 24-hr Actual Emissions Rates, and Modeled 
Emissions Inventory 



Chemical Products Corporation - Best Available Retrofit Technology Eligible Emissions Units (BART-Eligible Source)

Table A-1.  Chemical Products Corporation BART-Eligible Source Potential-to-Emit Coke

Stack ID 
No. a 

Emissions 
Unit ID No. 

a
Emission Unit Description a Construction

Date a

Maximum 
Rated Heat 

Input, 
(mmBtu/hr) a

Fuel Oil 
Consumption, 

(gph) a

Coke 
Consumption, 

(tph) a

Design 
Capacity, (tph) 

a

LCC
Easting, 
(km) b

LCC
Northing, 

(km) b

Stack
Height, 

(ft) c

Exhaust
Temp., t 

(oF) c
Exit

Velocity, (fps) c

Stack
Diameter, 

(ft) c

Georgia Rule (d)
PM10 Emissions

Permit Limit, (lb/hr)

Georgia Rule (e)
PM10 Emissions

Permit Limit, (lb/hr)

Georgia Rule (g)
Fuel Sulfur

Permit Limit, (%)

Coke Sulfur 
Content, (%) d

SO2 Emissions
Factor, Mass 

Balance, 
(lb/ton) e

NOx Emissions
Factor, AP-42 1.4-1/-2, 

(lb/mmBtu)

SO2 Emissions
Factor, AP-42 1.4-1/-2, 

(lb/mmBtu)

NOx Emissions
Factor, AP-42 1.5-1, 

(lb/mmBtu)

SO2 Emissions
Factor, AP-42 1.5-1, 

(lb/mmBtu)

Fuel Oil
Type

NOx Emissions
Factor, AP-42 1.3-1, 

(lb/103 gal)

SO2 Emissions
Factor, AP-42 1.3-1, 

(lb/103 gal)

PM10, Potential
 Emissions Rate, 

(lb/hr) f

NOx, Potential
Emissions Rate, 

(lb/hr) g

SO2, Potential
Emissions Rate, 

(lb/hr) g

Chemical Products Corporation, Title V Permit No. 2819-015-0008-V-02-0/-1

BCZ1 BC01 Carbonate Product South Rotary Calciner 1969 24.00 179 -- 5.50 1118.276 -572.125 45 400 50.0 2.26 -- 12.85 2.5 -- -- 0.098 0.00059 0.153 0.000218 No. 2 20.00 355.00 12.848 3.672 63.545
BDZ1 BD01 Carbonate Product Rotary Dryer 1964 8.89 66 -- 4.00 1118.296 -572.124 48 300 13.0 2.00 -- 10.38 2.5 -- -- 0.098 0.00059 0.153 0.000218 No. 2 20.00 355.00 10.379 1.360 23.430
BDZ3 BD03 Carbonate Product South Spray Dryer 1968 5.85 44 -- 3.50 1118.279 -572.141 48 300 35.0 1.35 -- 9.49 2.5 -- -- 0.098 0.00059 0.153 0.000218 No. 2 20.00 355.00 9.491 0.895 15.620
BDZ4 BD04 Barium Chloride Rotary Dryer 1976 4.50 34 -- 3.00 1118.269 -572.136 30 250 12.0 1.67 -- 8.56 2.5 -- -- 0.098 0.00059 0.153 0.000218 No. 2 20.00 355.00 8.560 0.689 12.070
BKZ1 BK02 Ore Reduction East Rotary Kiln 1966 10.20 76 1.00 5.00 1118.356 -572.148 195 400 54.0 4.00 -- 12.05 2.5 7.50 0.1500 0.098 0.00059 0.153 0.000218 No. 6 55.00 392.50 12.053 4.180 329.830
GBZ1 GBX1 B&W Process Steam Boiler 1973 100.00 746 -- -- 1118.376 -572.162 55 500 38.0 2.99 15.81 -- 3.0 -- -- 0.098 0.00059 0.208 0.000262 No. 2 20.00 426.00 15.811 20.765 317.796

Notes: PTE (tpy) PM NOx SO2
a.  Stack and emissions unit identification, construction date, maximum rated heat input, fuel oil consumption rates, petroleum coke consumption and design capacity determined from Title V Permit No. 2819-015-0008-V-02-0/-1 and Title V Application No. 16069. South Rotary Calciner 56.27 16.08 278.33
b.  Lambert Conformal Conic (LCC) coordinates determined from conversion from latitude and longitude coordinates determined from Google Earth and stack locations provided by Chemical Products Corporation. Rotary Dryer 45.46 5.96 102.62
c.  Stack characteristics determined from CALPUFF.INP files provided by GA EPD from 2006 12km BART exemption modeling performed by VISTAS. South Spray Dryer 41.57 3.92 68.42
d.  Highest petroleum coke sulfur content based on historical data for calendar years 2001, 2002, and 2003 provided by Chemical Products Corporation. Barium Chloride Rotary Dryer 37.49 3.02 52.87
e.  SO2 emissions factor for processing of petroleum coke determined from twice the highest sulfur content in coke processed based on historical data and 100% conversion to SO2; (2)*(2000 lb/hr coke processed)*(6.48 lb sulfur per 100 lb coke processed)/(2000 lb/ton). East Rotary Kiln 52.79 18.31 1444.66
f.  PM10 potential-to-emit determined from Georgia Rules (d) and (e). B&W Boiler 69.25 90.95 1391.95
g.  NOx and SO2 potential-to-emit determined from maximum emissions rates resulting from combustion of natural gas, propane, or fuel oil.  SO2 emissions rate for the East Rotary Kiln includes estimated SO2 from processing coke. BART-Eligible Source Total 302.84 138.24 3338.83

Table A-2.  Chemical Products Corporation BART-Eligible Source Maximum 24-hr Actual Emissions Rates (Fuel Oil Combustion, 0.5% Sulfur Content, AP-42) Coke

Stack ID 
No. a 

Emissions 
Unit ID No. 

a
Emission Unit Description a Construction

Date a

Maximum 
Rated Heat 

Input, 
(mmBtu/hr) a

Fuel Oil 
Consumption, 

(gph) a

Coke 
Consumption, 

(tph) a

Design 
Capacity, (tph) 

a

LCC
Easting, 
(km) b

LCC
Northing, 

(km) b

Stack
Height, 

(ft) c

Exhaust
Temp., t 

(oF) c
Exit

Velocity, (fps) c

Stack
Diameter, 

(ft) c

Georgia Rule (d)
PM10 Emissions

Permit Limit, (lb/hr)

Georgia Rule (e)
PM10 Emissions

Permit Limit, (lb/hr)

Maximum Actual
Fuel Sulfur

Permit Limit, (%)

Maximum 
Actual Coke 

Sulfur Content, 
(%) d

SO2 Emissions
Factor, Mass 

Balance, 
(lb/ton) e

NOx Emissions
Factor, AP-42 1.4-1/-2, 

(lb/mmBtu)

SO2 Emissions
Factor, AP-42 1.4-1/-2, 

(lb/mmBtu)

NOx Emissions
Factor, AP-42 1.5-1, 

(lb/mmBtu)

SO2 Emissions
Factor, AP-42 1.5-1, 

(lb/mmBtu)

Fuel Oil
Type

NOx Emissions
Factor, AP-42 1.3-1, 

(lb/103 gal)

SO2 Emissions
Factor, AP-42 1.3-1, 

(lb/103 gal)

PM10, Potential
 Emissions Rate, 

(lb/hr) f

NOx, Potential
Emissions Rate, 

(lb/hr) g

SO2, Potential
Emissions Rate, 

(lb/hr) g

Chemical Products Corporation, Title V Permit No. 2819-015-0008-V-02-0/-1

BCZ1 BC01 Carbonate Product South Rotary Calciner 1969 24.00 179 -- 5.50 1118.276 -572.125 45 400 50.0 2.26 -- 12.85 0.50 -- -- 0.000 0.000 0.000 0.000 No. 2 20.00 71.00 12.848 3.580 12.709
BDZ1 BD01 Carbonate Product Rotary Dryer 1964 8.89 66 -- 4.00 1118.296 -572.124 48 300 13.0 2.00 -- 10.38 0.50 -- -- 0.000 0.000 0.000 0.000 No. 2 20.00 71.00 10.379 1.320 4.686
BDZ3 BD03 Carbonate Product South Spray Dryer 1968 5.85 44 -- 3.50 1118.279 -572.141 48 300 35.0 1.35 -- 9.49 0.50 -- -- 0.000 0.000 0.000 0.000 No. 2 20.00 71.00 9.491 0.880 3.124
BDZ4 BD04 Barium Chloride Rotary Dryer 1976 4.50 34 -- 3.00 1118.269 -572.136 30 250 12.0 1.67 -- 8.56 0.50 -- -- 0.000 0.000 0.000 0.000 No. 2 20.00 71.00 8.560 0.680 2.414
BKZ1 BK02 Ore Reduction East Rotary Kiln 1966 10.20 76 1.00 5.00 1118.356 -572.148 195 400 54.0 4.00 -- 12.05 0.50 7.50 0.1500 0.000 0.000 0.000 0.000 No. 6 55.00 78.50 12.053 4.180 305.966
GBZ1 GBX1 B&W Process Steam Boiler 1973 100.00 746 -- -- 1118.376 -572.162 55 500 38.0 2.99 15.81 -- 0.50 -- -- 0.000 0.000 0.000 0.000 No. 2 20.00 71.00 15.811 14.920 52.966

Notes: PTE (tpy) PM NOx SO2
a.  Stack and emissions unit identification, construction date, maximum rated heat input, fuel oil consumption rates, petroleum coke consumption and design capacity determined from Title V Permit No. 2819-015-0008-V-02-0/-1 and Title V Application No. 16069. BART-Eligible Source Total 302.84 111.95 1672.57
b.  Lambert Conformal Conic (LCC) coordinates determined from conversion from latitude and longitude coordinates determined from Google Earth and stack locations provided by Chemical Products Corporation.
c.  Stack characteristics determined from CALPUFF.INP files provided by GA EPD from 2006 12km BART exemption modeling performed by VISTAS.
d.  Highest expected petroleum coke sulfur content based on historical data provided by Chemical Products Corporation.
e.  SO2 emissions factor for processing of petroleum coke determined from twice the highest sulfur content in coke processed based on historical data and 100% conversion to SO2; (2)*(2000 lb/hr coke processed)*(6.48 lb sulfur per 100 lb coke processed)/(2000 lb/ton).
f.  PM10 potential-to-emit determined from Georgia Rules (d) and (e).
g.  NOx and SO2 potential-to-emit determined from maximum emissions rates resulting from combustion of fuel oil with 0.50% sulfur content.  SO2 emissions rate for the East Rotary Kiln includes estimated SO2 from processing coke.

Table A-3.  Chemical Products Corporation BART-Eligible Source CALPUFF Modeling Input Parameters and PM10 Specication

Chemical Products Corporation, Title V Permit No. 2819-015-0008-V-02-0/-1 PM081 PM056

BCZ1 BC01 Carbonate Product South Rotary Calciner 34.1509 84.7862 16 1118.276 -572.125 45 750 400 50.0 2.26 12.709 0.000 3.580 12.848 0.000 0.000 0 100 50 50 6.424 6.424
BDZ1 BD01 Carbonate Product Rotary Dryer 34.1509 84.7860 16 1118.296 -572.124 48 753 300 13.0 2.00 4.686 0.000 1.320 10.379 0.000 0.000 0 100 50 50 5.190 5.190
BDZ3 BD03 Carbonate Product South Spray Dryer 34.1508 84.7862 16 1118.279 -572.141 48 753 300 35.0 1.35 3.124 0.000 0.880 9.491 0.000 0.000 0 100 50 50 4.745 4.745
BDZ4 BD04 Barium Chloride Rotary Dryer 34.1509 84.7863 16 1118.269 -572.136 30 735 250 12.0 1.67 2.414 0.000 0.680 8.560 0.000 0.000 0 100 50 50 4.280 4.280
BKZ1 BK02 Ore Reduction East Rotary Kiln 34.1506 84.7854 16 1118.356 -572.148 195 900 400 54.0 4.00 305.966 0.000 4.180 12.053 0.000 0.000 0 100 50 50 6.026 6.026
GBZ1 GBX1 B&W Process Steam Boiler 34.1505 84.7852 16 1118.376 -572.162 55 760 500 38.0 2.99 52.966 0.000 14.920 15.811 0.000 0.000 0 100 50 50 7.906 7.906

Stack ID 
No.

Emissions 
Unit ID No.

Emission Unit Description

Organic Condensable (OC)
Assumed Fraction of PM10

0.625 - 1.0 μm, (%) 0.5 - 0.625 mm, (%)

Base 
Elevation, (ft)

H2SO4, (lb/hr) NOx, (lb/hr) PM10, (lb/hr)
Organic Condensable (OC)

0.625 - 1.0 μm, (lb/hr) 0.5 - 0.625 mm, (lb/hr)
PM2.5, (lb/hr) NH3, (lb/hr)

PM10 Particle Speciation (Unknown)

Filterable, (%) Condesable, (%)

Exhaust
Temp., t 

(oF)

Exit
Velocity, 

(fps)

Stack
Diameter, (ft)

SO2, (lb/hr)

Fuel Oil

Fuel Oil

Location

Latitude Longitude Zone

Location LCC

Easting, (km) Northing, (km)

Stack
Height, (ft)

Natural Gas Propane

Natural Gas Propane
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Appendix B 
Example of Proposed CALPUFF Input File for Cohutta Wilderness Area 
(2001)
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Appendix C 
Example of Proposed POSTUTIL Input File for Cohutta Wilderness Area 
(2001)
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Appendix D 
Example of Proposed CALPOST Input File for Cohutta Wilderness Area 
(2001) 
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Appendix E 
Example of CALPOST List File Output using the Existing and New 
IMPROVE Algorithm for Calculating Visibility Impairment at Class I 
Areas within 300km of Chemical Products Corporation 



CALPOST-IMPROVE Processor for the East REVISED DRAFT
 2 August 2006

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

6. Enter desired NO2/N
ratio (default is 0)

New 

eigh & Sea Salt" 

g column 

CALPOST Recalculation with New IMPROVE Algorithm

----------------------------  INPUT from CALPOST (based on old IMPROVE algorithm)  -----------

1. At cell A7, import "Ranked Daily Visibility Change" (bext) table, includin
headings, from CALPOST (22 days, max)

5. Check calculated valu
below against CALPOST
"Ranked Daily Visibility 

YEAR DAY HR RECEPTOR COORDINATES ( TYPEkm) BEXT(Model)BEXT(BKG BEXT(Total) %CHANGE F(RH) bxSO4 bxNO3 bxOC bxEC bxPMC bxPMF Rank
dv(total) dv(bkg)
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!
#NUM! #NUM!

3. Enter value of site-specific Rayleigh scattering coefficient, from "Rayl
worksheet

4. (Optional) Insert annual average sea salt concentration, from "Rayleigh & Sea Salt" 
worksheet. Leave blank if not used, i.e. default is 0.

----------------------------------  OUTPUT (based on new IMPROVE algorithm) ---------------------------

YEAR DAY HR RECEPTOR COORDINATES ( TYPEkm) BEXT(Source BEXT(BKG BEXT(Total) %CHANGE RH(%) bsSO4 bsNO3 bsOC bsEC bsPMC bsPMF baNO2 dv(total) dv(bkg)Rank
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
0 0 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 0 0 0 0 1 #N/A #N/A
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