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1. EXECUTIVE SUMMARY 

Graymont (MI) LLC (Graymont) is proposing to construct a greenfield lime manufacturing facility to be located 
in the Upper Peninsula (UP) of Michigan near Rexton, Michigan (Rexton Facility). The proposed project consists 
of the proposed lime manufacturing facility and adjacent, recently permitted surface quarry. Figure 3-1 presents 
a facility site map centered on the proposed Rexton Facility. 
 
The Rexton Facility is to be located in Mackinac County, Michigan. Mackinac County is currently designated as an 
attainment or unclassified area for all criteria pollutants.1 As demonstrated in Section 5 of this application, the 
Rexton Facility will be a major source with respect to the Prevention of Significant Deterioration (PSD) and 
Federal Operating Permit (Title V) programs. Graymont considered the applicability of the PSD regulations by 
comparing the potential emissions from the proposed project to the Significant Emission Rate (SER) and subject 
to regulation (STR) thresholds. The predicted net emissions increase resulting from the proposed project are 
presented in Table 1-1. 

Table 1-1. Net Emissions Increase from the Proposed Project 

Pollutant Net Emissions 
Increase (tpy) a PSD SER/STR b PSD Review 

Required? 

NOX 1,151.3 40 Yes 
CO 1,363.4 100 Yes 

VOC 313.5 40 Yes 
SO2 602.7 40 Yes 

Total PM 152.8 25 Yes 
Total PM10 110.5 15 Yes 
Total PM2.5 78.8 10 Yes 

Lead 0.02 0.6 No 
H2SO4 6.56 7 No 

H2S -- 10 No 
TRS -- 10 No 

Fluorides -- 3 No 
GHG (CO2e) 685,142 75,000 ᶜ Yes 

a All emissions, including greenhouse gas (GHG) emissions are in short tons per year (tpy).  
b SERs defined in Title 40 of the Code of Federal Regulations (40 CFR) Section (§) 52.21(b)(23)(i). 
c The 75,000 tpy is a STR threshold [defined in 40 CFR §52.21(b)(49)(iv)], not a PSD SER; the 
Tailoring Rule did not change the definition of “significant” to include a GHG SER threshold. 

 
The Best Available Control Technology (BACT) analysis for pollutants that are above the PSD SER/STR limits is 
presented in Section 6. The application also details the emission calculation methodology and identifies 
applicable state and federal regulatory requirements. Permit application forms are included in Appendix A. An 
air dispersion modeling analysis, including an evaluation of Class I areas and an additional impacts analysis, will 
be provided under separate cover. 

                                                                 
1 The United States Environmental Protection Agency (U.S. EPA) Green Book. 

Source: https://www3.epa.gov/airquality/greenbook/ancl.html, accessed September 2019. 

https://www3.epa.gov/airquality/greenbook/ancl.html
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2. PROJECT DESCRIPTION 

This section provides a general description of the lime manufacturing process at the Rexton Facility and 
describes the proposed equipment at the facility. Facility plot plans and process flow diagrams are provided in 
Appendix B.  

2.1. PROCESS DESCRIPTION 
The lime manufacturing process begins with limestone as a raw material. The limestone is processed by one or 
more crushers to reduce the size and provide a consistently sized raw material for the process. The processed 
stone is transported by conveyor belt to the lime kiln. The limestone is fed into the pre-heater where it is heated 
by direct contact with kiln exhaust gases that enter the pre-heater. The limestone is fed into the kiln and the 
limestone and hot gases pass counter-currently through the kiln. The fuel is burned at the discharge end of the 
kiln to provide the heat required for the calcination process. An expected reaction in the lime kiln to produce 
dolomitic quicklime (CaO·MgO) is shown below:2 
 

CaCO3·MgCO3 + heat  2CO2 + CaO·MgO 
 

An expected reaction in the lime kiln to produce hi-calcium quicklime (CaO) is shown below: 
 

CaCO3 + heat  2CO2 + CaO 
 

The lime product exits the calcining zone and is cooled by direct contact with cooling air in the cooler. Then the 
lime is conveyed to various storage silos where it is screened to size and shipped to the end user.  

2.2. PROPOSED PROJECT 
Graymont proposes to install a rotary kiln at the Rexton Facility, which is able to achieve a high production rate 
and maintain low carbon and sulfur content in the product. In addition to the rotary kiln, the following 
equipment and processes will be installed at the Rexton Facility:  
 
Nuisance dust collectors, 
Paved and unpaved roads, 
Stockpiles, 
Storage tanks, 
Reciprocating natural gas-fired engines, 
Water bath heater, 
Emergency generators, 
Conveyors,  
Screens, and  
Truck/Rail loading.  
 
This equipment and processes are described in more detail below.  

                                                                 
2 Calcium Carbonate is CaCO3, Magnesium Carbonate is MgCO3, Carbon Dioxide is CO2, Calcium Oxide is CaO, and Magnesium 

Oxide is MgO.  
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2.2.1. Rotary Lime Kiln 

Rotary lime kilns are counter flow systems. The combustion gases and the product are traveling in two different 
directions. Fuel is introduced within a single large temperature burner in a combustion chamber over the 
finished product. The rotary kiln is approximately 10% loaded with material with the balance being an open 
area for the flame and product of combustion. Graymont plans to use natural gas, propane/LPG, or diesel as the 
fuel during startup to preheat the kiln and either coal or natural gas as the fuel during normal, steady-state 
operation. 
 
Limestone and dolomite feed for the kiln will be primarily supplied by Graymont’s limestone quarry located on 
Graymont property adjacent to the kiln location. This quarry is currently in operation along with a crusher that 
was previously permitted. Stone from the quarry will be transported via radial stackers to two (2) storage piles. 
Separate stockpiles are planned for standard (HiCal) and dolomitic (dolo) limestone. From the stockpiles, stone 
will be sent via either a reclaim conveyor system and/or via a truck loading hopper to the stone feed system. The 
stone feed system sends the stone via several conveyors to the kiln feed at the preheater. 
 
As stated above, the rotary kiln is a counter flow system, such that stone feed enters the top of the kiln from the 
preheater and moves down an incline toward the burner at the bottom of the kiln. The kiln design capacity is for 
a nominal production rate of 1,320 tons per day of lime and will be equipped to burn natural gas and coal as 
fuels. Coal will be delivered via truck to the coal storage pile, which will be contained within the coal storage 
shed. The coal storage shed will have a large opening for truck access. Coal will be fed to the fuel system through 
a truck hopper in the coal shed, and through a crusher and several conveyors to the coal silo, which feeds the 
kiln burner via a coal bowl mill. Alternately, natural gas fuel is fed to the burner via the natural gas system. In 
cases where diesel is used as startup fuel, diesel is fed to the burner through from the diesel tank through the 
fuel oil system. In the case that propane/LPG is used as startup fuel, the fuel will be fed to the burner via a tank 
connected to the natural gas system. 
 
 
Kiln emissions are controlled via a baghouse, and collected dust is transferred to a dust silo via a system of 
screw conveyors and sent from the site via truck. There will be two separate product handling systems for Hi-
Cal and dolomite lime product. Each system consists of an initial kiln run silo, which feeds to three (3) parallel 
product silos via a system of conveyors and bucket elevators controlled by dust collectors. The product silos 
loadout the finished product to truck and railcars for shipment offsite. 
 
The kiln rotor motors are electrically driven, with a 173.5 horsepower (hp) diesel emergency kiln drive engine 
in case of a power outage. 

2.2.2. Natural Gas-Fired Engine Power Plant 

Electric power for the facility will be generated onsite in a power plant consisting of three (3) natural gas-fired 
lean burn reciprocating internal combustion engine generators. The specific engine make and model has not yet 
been determined, but the two largest and highest emitting engines under consideration are a 6,023 brake 
horsepower (bhp) Jenbacher J624 and a 5,584 bhp Caterpillar CAT C290-16. Several smaller engines are under 
consideration, but potential emissions from the power plant are based on the higher of these two largest engines 
for each pollutant. 
 
Because natural gas for the facility will be received via a high pressure pipeline, depressurization will occur at a 
regulator station. Due to the temperature drop that occurs with depressurizing gas, a 1.25 MMBtu/hr natural 
gas-fired water bath heater will heat the natural gas line to prevent condensation of moisture within the system. 
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The power plant generators will be equipped with oxidation catalysts for control of CO, VOC, and organic HAP 
and/or TAC emissions.  
 
In addition to the natural gas power plant generator engines, the power plant building will include a 580 hp 
diesel emergency generator and a smaller 85 hp diesel fire pump. 

2.2.3. Ancillary Operations 

Ancillary operations at the facility include the above-mentioned water bath heater and diesel emergency 
engines. Additionally, the site will have several small tanks for storage of glycol, hydraulic fluid, diesel for fueling 
the emergency engines and vehicles and for providing diesel for kiln startup, and gasoline for vehicle fueling. In 
the case that propane/LPG is used as startup fuel, a pressurized storage tank for this fuel will also be located at 
the facility. However, as a pressurized tank, this unit will not have any associated emissions. 
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3. FACILITY SITE MAP 

The Rexton Facility will be located primarily in Mackinac County, Michigan. Figure 3-1 presents a facility site 
map centered on the Rexton Facility to graphically depict the location of the facility with respect to the 
surrounding topography. The map depicts the fenceline/property line with respect to predominant geographic 
features (such as highways, roads, streams, and railroads). 
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Figure 3-1. Facility Site Map 

 

 

Mackinac County Chippewa County 
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4. EMISSION CALCULATIONS 

The authorization of the proposed project is expected to generate the following emissions: 
 
Carbon Monoxide (CO), 
Greenhouse Gases (GHGs): 

• Carbon dioxide (CO2),  
• Methane (CH4), and  
• Nitrous oxide (N2O), 

Hazardous Air Pollutants (HAPs), 
Lead, 
Nitrogen oxides (NOX), 
Particulate matter with an aerodynamic diameter of less than 30 microns (PM), 
Particulate matter with an aerodynamic diameter of less than 10 microns (PM10), 
Particulate matter with an aerodynamic diameter of less than 2.5 microns (PM2.5), 
Sulfur Dioxide (SO2),  
Sulfuric Acid (H2SO4), and 
Volatile Organic Compounds (VOCs).  
 
Emissions from the lime manufacturing process consist primarily of particulate matter (PM/PM10/PM2.5), CO, 
NOX, SO2, and GHGs. 
 
The following subsections contain a detailed description of the methodology used to calculate emissions for the 
activities at the Rexton Facility that are proposed to be authorized under this permit. The Rexton Facility will be 
a major source under the PSD program for NOX, CO, VOC, SO2, PM, PM10, PM2.5, and GHGs, while the Rexton 
Facility will be a minor source with respect to all other pollutants because these other pollutants are under their 
respective major source SERs.  

4.1. EMISSION CALCULATION METHODOLOGY 
The following subsections describe the emission calculation methodologies used to calculate potential to emit 
(PTE) emissions from the proposed project at the Rexton Facility. GHG emissions are discussed in Section 4.1.10. 
Detailed emission calculations and example calculations are provided in Appendix C. Manufacturer’s 
specification sheets are included in Appendix D. 

4.1.1. Kiln 

There will be one calcining rotary kiln that will burn coal and natural gas. Natural gas and coal emission factors, 
excluding HAPs, GHGs, and filterable PM/PM10/PM2.5, are presented in Table 4-1 and Table 4-2, respectively. 
GHG emissions are discussed in Section 4.1.10. Filterable PM/PM10/PM2.5 emissions are based on the filterable 
emissions from the nuisance collector (i.e., the kiln’s baghouse), which are discussed in Section 4.1.2.  



 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 4-2 

Table 4-1. Kiln Natural Gas Emission Factors 

Pollutant 
Natural Gas 

Value Unit Reference 
SO2 2.44 lb/ton lime BACT limit for rotary lime kiln 
NOX 3.00 lb/ton lime BACT limit for rotary lime kiln 
CO 2.20 lb/ton lime BACT limit for rotary lime kiln 
Condensable PM 0.19 lb/ton lime Manufacturer data 
VOC 0.1 lb/ton lime Set to stack test at a similar facility 
OC 0.1 lb/ton lime Set to stack test at a similar facility 

H2SO4 0.0022 lb/lb sulfur 
in fuel Stack test results from a similar facility 

Hydrogen Sulfide (H2S) Not Expected -- Not expected due to the high combustion 
temperature. 

Total Reduced Sulfur (TRS) Not Expected -- Not expected due to the high combustion 
temperature. 

Fluorides Not Expected -- Not expected. 

Lead 0.0005 lb/MMscf 
U.S. EPA’s AP-42 Compilation of Air 

Pollutant Emission Factors (AP-42) Section 
1.4, Table 1.4-2 (July 1998) 

Table 4-2. Kiln Coal Emission Factors 

Pollutant 
Natural Gas 

Value Unit Reference 
SO2 2.44 lb/ton lime BACT limit for rotary lime kiln 
NOX 3.00 lb/ton lime BACT limit for rotary lime kiln 
CO 2.20 lb/ton lime BACT limit for rotary lime kiln 
Condensable PM 0.19 lb/ton lime Manufacturer data 
VOC 0.1 lb/ton lime Set to stack test at a similar facility 
OC 0.1 lb/ton lime Set to stack test at a similar facility 

H2SO4 0.0022 lb/lb sulfur 
in fuel Stack test results from a similar facility 

H2S Not Expected -- Not expected due to the high combustion 
temperature. 

TRS Not Expected -- Not expected due to the high combustion 
temperature. 

Fluorides Not Expected -- Not expected. 
Lead 0.00042 lb/ ton coal AP-42 Section 1.1, Table 1.1-18 (Sept. 1998) 

 
Short-term PTE emissions, excluding HAPs, are based on the following equation: 
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 =  
𝐸𝐸𝐸𝐸 × 𝑇𝑇𝑆𝑆𝑆𝑆

𝐸𝐸
 

 
Where, 
ERST = Short-term emission rate (pound per hour [lb/hr]) 
EF = Emission Factor (lb/ton stone, lb/million standard cubic feet [mmscf], lb/lb fuel sulfur, or 
lb/ton coal) 
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TST = Short-term throughput (ton of stone feed [tsf]/hr, mmscf natural gas/hr, lb fuel sulfur/hr, 
or ton coal/hr) 
R = Stone feed to limestone production ratio (2.05) 

 
Annual PTE emissions, excluding HAPs, are based on the following equation: 
 

𝐸𝐸𝐸𝐸𝐴𝐴 =  
𝐸𝐸𝐸𝐸 × 𝑇𝑇𝐴𝐴

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡) × 𝐸𝐸
 

 
Where, 
ERA = Annual emission rate (ton per year [tpy]) 
EF = Emission Factor (lb/ton stone, lb/mmscf, lb/lb fuel sulfur, or lb/ton coal) 
TA = Annual throughput (tsf/yr, mmscf natural gas/yr, lb fuel sulfur/yr, or ton coal/yr) 
R = Stone feed to limestone production ratio (2.05) 

 
HAP emission factors (uncontrolled) for natural gas are based on AP-42 Section 1.4, Tables 1.4-3 or 1.4-4, dated 
July 1998. HAP emission factors for coal are based on AP-42 Section 1.1, Tables 1.1-12 to 1.1-15 and 1.1-18, 
dated September 1998. The coal AP-42 emission factors from AP-42 Section 1.1, Tables 1.1-12 to 1.1-14 and 1.1-
18 include a control efficiency from lime and a fabric filter. Emission factors for hydrochloric acid (HCl) and 
hydrofluoric acid (HF) are based on stack test results from a similar Graymont facility. 
 
Short-term HAP PTE emissions, excluding HCl and HF, are based on the following equation: 
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 =  𝐸𝐸𝐸𝐸 × 𝑇𝑇𝑆𝑆𝑆𝑆 × (1− 𝐶𝐶) 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission factor (lb/mmscf or lb/ton coal) 
TST = Short-term throughput (mmscf natural gas/hr or ton coal/hr) 
C = Control efficiency (%) 

 
Annual HAP PTE emissions, excluding HCl and HF, are based on the following equation: 
 

𝐸𝐸𝐸𝐸𝐴𝐴 =  
𝐸𝐸𝐸𝐸 × 𝑇𝑇𝐴𝐴 × (1− 𝐶𝐶)

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)  

 
Where, 
ERA = Annual emission rate (tpy) 
EF = Emission Factor (lb/mmscf or lb/ton coal) 
TA = Annual throughput (mmscf natural gas/yr or ton coal/yr) 
C = Control efficiency (%) 

 
 
Short-term HCl and HF PTE emissions are based on the following equation: 
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 = 𝐸𝐸𝐸𝐸 ×
𝐸𝐸𝑆𝑆𝑆𝑆
𝐸𝐸

 

 
Where, 
ERST = Short-term emission rate (lb/hr) 
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EF = Emission factor (lb/ton stone) 
FST = Maximum short-term limestone feed (ton stone feed [tsf]/hr) 
R = Stone feed to limestone production ratio 

 
Annual HCl and HF PTE emissions are based on the following equation: 
 

𝐸𝐸𝐸𝐸𝐴𝐴 = 𝐸𝐸𝐸𝐸 ×
𝐸𝐸𝐴𝐴
𝐸𝐸

×
1

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)  

 
Where, 
ERA = Annual emission rate (tpy) 
EF = Emission factor (lb/ton stone) 
FA = Maximum annual limestone feed (tsf/yr) 
R = Stone feed to limestone production ratio 

 
In addition, the following control efficiencies are used for HAP emission calculations:  
 
Polyaromatics 

• The following control efficiencies for polyaromatics are based on "Emissions from Combustion 
Processes: Origin, Measurement, Control", Clement & Kagel, Lewis Publishers, Inc. 1990: 
o Polycyclic aromatic hydrocarbons (PAH) = 98.00% 
o Polychlorinated dibenzo-p-dioxins (PCDD) = 99.80% 
o Dibenzofurans (PCDF) = 99.80% 

Heavy Metals 
• Control efficiencies for heavy metals are obtained from a PTI application for a similar source3: 

o Efficiencies are known for beryllium (99.96%), chromium (99.94%), manganese (99.98%), mercury 
(66.29%), and selenium (99.80%).  

o For other metal toxics, the control efficiencies are the average of the known efficiencies (99.92%). 
Acid Gas TAC 

• A 95% control efficiency for acid gas TAC (i.e., chlorine, HCl, and HF) are based on U.S. EPA Air Pollution 
Control Technology Fact Sheet EPA-452/F-03-016. Note that the HCl and HF emissions factors are based 
on stack test results, which account for the inherent scrubbing control. Therefore, the 95% control 
efficiency is not applied to the HCl and HF emissions.  

4.1.2. Nuisance Collectors 

There will be 23 dust collectors at the proposed site. The PM emission factor is 0.004 gr/dscf, the PM10 emission 
factor is 0.003 gr/dscf, and the PM2.5 emission factor is 0.002 gr/dscf, which are based on the manufacturer 
guarantee.  
 
Short-term filterable PM/PM10/PM2.5 emissions for the nuisance dust collectors are based on the maximum 
blower flow rates and the emission factors, using the following equation: 
 

ER𝑆𝑆𝑆𝑆 =
𝑄𝑄 × 𝐸𝐸𝐸𝐸 × (60 𝑚𝑚𝑚𝑚𝑡𝑡/ℎ𝑟𝑟)

(7,000 𝑔𝑔𝑟𝑟/𝑙𝑙𝑙𝑙)  

 
Where, 
ERST = Short-term emission rate (lb/hr) 

                                                                 
3 Permit to Install 128-17, Carmeuse Lime & Stone, SRN B2169, issued by EGLE April 25, 2018. 
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Q = Dust collector flow rate (cubic feet per minute [cfm]) 
EF = Emission factor (grain per dry standard cubic feet [gr/dscf]) 
 

Annual emissions are based on continuous operation (i.e., 8,760 hours/year): 
 

ER𝐴𝐴 =
𝑄𝑄 × 𝐸𝐸𝐸𝐸 × (60 𝑚𝑚𝑚𝑚𝑡𝑡/ℎ𝑟𝑟) × (8,760 ℎ𝑟𝑟/𝑦𝑦𝑟𝑟)

(7,000 𝑔𝑔𝑟𝑟/𝑙𝑙𝑙𝑙) × (2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)  

 
Where, 
ERA = Annual emission rate (tpy) 
Q = Dust collector flow rate (cfm) 
EF = Emission factor (gr/dscf) 

 

4.1.3. Roads 

The proposed roads at the Rexton Facility are shown in Figure 4-1. Segment G is an unpaved yard road and 
Segment H is an unpaved haul road. The remaining roadways will be paved.   
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Figure 4-1. Road Layout 

  

Legend 
Segment A: 
Segment B: 
Segment C1: 
Segment C2: 
Segment D: 
 
 
Segment E: 
Segment F1: 
Segment F2: 
Segment G: 
Segment H: 
Prop. Line:  
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Short-term and annual emission factors for unpaved roads are based on Equations 1a and 2, respectively, from 
AP-42 Section 13.2.24:  
 

𝐸𝐸𝐸𝐸𝑈𝑈−𝑆𝑆𝑆𝑆 = 𝑘𝑘 × �
𝑠𝑠

12�
𝑎𝑎

× �
𝑊𝑊
3
�
𝑏𝑏

× (1− 𝐶𝐶𝐸𝐸) 

 

𝐸𝐸𝐸𝐸𝑈𝑈−𝐴𝐴 = 𝑘𝑘 × �
𝑠𝑠

12�
𝑎𝑎

× �
𝑊𝑊
3
�
𝑏𝑏

× �
365− 𝑃𝑃

365
� × (1− 𝐶𝐶𝐸𝐸) 

 
Where, 
EFU-ST = Short-term emission factor for unpaved roads (lb/vehicle mile traveled [VMT]) 
EFU-A = Annual emission factor for unpaved roads (lb/VMT) 
k = Empirical constant (PM k = 4.9; PM10 k = 1.5; PM2.5 k = 0.15) from AP-42 Table 13.2.2-2 
s = Surface material silt content (%), 13.5% (average surface silt content from AP-42 
Table 13.2.2-3) 
a = Empirical constant (PM a = 0.7; PM10 a = 0.9; PM2.5 a = 0.9) from AP-42 Table 13.2.2-2 
W = Mean vehicle weight (tons) 
b = Empirical constant (PM/PM10/PM2.5 b = 0.45) from AP-42 Table 13.2.2-2 
P = Number of days in a year with at least 0.254 mm (0.01 in) of precipitation, 150 days+ 
CE = Control Efficiency, % (75% for watering, when needed) 

 
Short-term and annual emission factors for paved roads are based on Equations 1 and 2, respectively, from AP-
42 Section 13.2.15,6:  
 

𝐸𝐸𝐸𝐸𝑃𝑃−𝑆𝑆𝑆𝑆 = 𝑘𝑘 × (𝑠𝑠𝑠𝑠)0.91 × (𝑊𝑊)1.02 × (1− 𝐶𝐶𝐸𝐸) + 𝐶𝐶 
 

𝐸𝐸𝐸𝐸𝑃𝑃−𝐴𝐴 = [𝑘𝑘 × (𝑠𝑠𝑠𝑠)0.91 × (𝑊𝑊)1.02] �1 −
𝑃𝑃

4𝑁𝑁
� × (1− 𝐶𝐶𝐸𝐸) + 𝐶𝐶 

 
Where, 
EFP-ST = Short-term emission factor for paved roads (lb/ VMT) 
EFP-A = Annual emission factor for paved roads (lb/VMT) 
k = Particle size multiplier (PM k = 0.011; PM10 k = 0.0022; PM2.5 k = 0.00054) from AP-42 
Table 13.2.1-1 
sL = Paved road surface silt loading (grams per square meter [g/m2]) from AP-42 Table 13.2.1-3 
(mean silt loading for quarries) 
W = Mean vehicle weight (tons) 
C = Brake wear and tire wear factor (lb/VMT) (PM/PM10 C = 0.00047; PM2.5 k = 0.00036) 
P = Number of days in a year with at least 0.254 mm (0.01 in) of precipitation, 150 days 
CE = Control Efficiency, % (80% for sweeping and watering, when needed) 

 
Short-term emissions are calculated from the road segment length, the number of vehicles per day, and the 
short-term emission factor: 
 

                                                                 
4 AP-42 Section 13.2.2, Unpaved Roads, November 2006.  
5 AP-42 Section 13.2.1, Paved Roads, January 2011.  
6 Equations 1 and 2 for paved roads have been modified to add the C factors from the November 2006 edition of AP-42 into 

the empirical equation to account for emissions from tire wear, brake wear, and exhaust. 
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𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 =
𝑠𝑠 × 𝑁𝑁 × 𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆
(24 ℎ𝑟𝑟/𝑑𝑑𝑑𝑑𝑦𝑦)  

 
Where, 
ERST = Short-term emission rate (lb/hr) 
L = Road segment length (miles) 
N = Number of vehicles per day (vehicles/day) 
EFST = Short-term emission factor (lb/VMT) 
 

Annual emissions are based on continuous operation (i.e., 365 days per year) and the road segment length, 
number of vehicles per day, and the annual emission factor: 
 

𝐸𝐸𝐸𝐸𝐴𝐴 =
𝑠𝑠 × 𝑁𝑁 × 𝐸𝐸𝐸𝐸𝐴𝐴 × (365 𝑑𝑑𝑑𝑑𝑦𝑦𝑠𝑠/𝑦𝑦𝑟𝑟)

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)  

 
Where, 
ERA = Short-term emission rate (lb/hr) 
L = Road segment length (miles) 
N = Number of vehicles per day (vehicles/day) 
EFA = Short-term emission factor (lb/VMT) 

4.1.4. Stockpiles 
There will be several outdoor stockpiles. Coal will be stored inside the coal storage shed, which will have a large 
opening for truck access. Oversized material, non-crushed dolo, and material not suitable for sale will be stored 
outside. The oversized material and non-crushed dolo are expected to have a diameter of 4 inches or more. 
Material not suitable for sale is expected to be comprised of overburden material (i.e., dirt, clay, and rock). 
Therefore, PM, PM10, and PM2.5 emissions from the oversized material, non-crushed dolo, and material not 
suitable for sale stockpiles are not anticipated. 
 
Emission factors for the storage piles provided in Table 4-3 are based on the Texas Commission on 
Environmental Quality (TCEQ) guidance. 7  

Table 4-3. Stockpile Emission Factors 

Scenario 
Emission Factor 1 (lb/acre-day) 

PM PM10 PM2.5 
Active Pile 13.20 6.60 1.00 

Inactive Pile 3.50 1.75 0.27 
1 Emission factors per TCEQ Concrete Batch Plant Calculations spreadsheet. Per TCEQ guidance:  

• The PM active and inactive emission factors are from "Cowherd, Jr., C. Development Of Emission Factors For Fugitive 
Dust Sources. EPA document number: EPA-450/3-74-037. Research Triangle Park: U. S. Environmental Protection, 
1974" (page 88). 

• The PM10 emission factors are based on 50% of the PM emission factors.  
• The PM2.5 emission factors are based on the ratio of the PM10 and PM2.5 k factors in AP-42 Section 13.2.4, Aggregate 

Handling and Storage Piles, November 2006 (k[PM10] = 0.35; k[PM2.5] = 0.053). 

                                                                 
7 Emission factors per TCEQ Concrete Batch Plant Calculations spreadsheet, downloaded June 2019: 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx (last revised 
February 2019). 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx
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Emissions are calculated using the maximum size of the storage pile area or the size of the coal storage shed, the 
percentage of the pile that is active and inactive, control efficiency (if applicable), and TCEQ emission factors. It 
is conservatively assumed that the piles will be 75% active at any given time.  
 
Uncontrolled short-term and annual stockpile emissions are calculated as follows: 
 

𝐸𝐸𝐸𝐸𝑈𝑈−𝑆𝑆𝑆𝑆 = �
𝑆𝑆 × 𝐸𝐸𝐸𝐸𝑎𝑎 × 𝑃𝑃𝑎𝑎
24 ℎ𝑟𝑟/𝑑𝑑𝑑𝑑𝑦𝑦

� + �
𝑆𝑆 × 𝐸𝐸𝐸𝐸𝑖𝑖 × 𝑃𝑃𝑖𝑖
24 ℎ𝑟𝑟/𝑑𝑑𝑑𝑑𝑦𝑦

� 

 

𝐸𝐸𝐸𝐸𝑈𝑈−𝐴𝐴 =
𝐸𝐸𝐸𝐸𝑈𝑈−𝑆𝑆𝑆𝑆 × (8,760 ℎ𝑟𝑟/𝑦𝑦𝑟𝑟)

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)  

Where, 
ERU-ST = Uncontrolled short-term emission rate (lb/hr) 
ERU-A = Uncontrolled ann0ual emission rate (tpy) 
S = Storage pile size (acre) 
EFa = Active pile emission factor (lb/acre-day) 
Pa = Percentage as active (%) 
EFi = Inactive pile emission factor (lb/acre-day) 
Pi = Percentage as inactive (%) 

 
Controlled hourly and annual emissions are calculated as follows:  
 

𝐸𝐸𝐸𝐸𝐶𝐶 = 𝐸𝐸𝐸𝐸𝑈𝑈 × (1− 𝐶𝐶) 
 

Where, 
ERC = Controlled emission rate (lb/hr or tpy) 
ERU = Uncontrolled emission rate (lb/hr or tpy) 
C = Control efficiency (%) 

 
Per the TCEQ Concrete Batch Plant Calculations spreadsheet, a control efficiency of 85% (i.e., a control factor of 
15%) is applied to the coal storage pile since the coal storage pile is located inside a storage shed with one 
opening for the coal trucks (i.e., partial enclosure).8 Graymont proposes to use water sprays on the outdoor 
storage piles, which is associated with a 70% control efficiency.9 

4.1.5. Storage Tanks 

There will be four storage tanks at the Rexton Facility. The tank specifications are presented in Table 4-4. 

                                                                 
8 Control efficiency per TCEQ Concrete Batch Plant Calculations spreadsheet, downloaded June 2019: 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx (last revised 
February 2019). 

9 Ibid.  

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx
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Table 4-4. Storage Tank Specifications 

EPN Worst-Case Product Tank Type 
Capacity 

(gal) 

Shell & 
Roof 
Color 

Shell & 
Roof 

Condition 

Tank 
Diameter 

(ft) 

Tank 
Height 

(ft) 
T-113 Glycol Horizontal 1,000 White Good 7.33 8.33 
T-103 Hydraulic Fluid Horizontal 60 White Good 2.50 1.75 
T-191 #2 Fuel Oil Horizontal 12,000 White Good 9.50 26.00 
T-302 Gasoline (RVP 11) Horizontal 550 White Good 4.00 6.00 

 
VOC emissions from the storage tanks are determined using TankESP software. This program uses tank 
specifications in conjunction with a database of meteorological data to output monthly standing and working 
losses. The equations used in the code of this program are based on the contents of AP-42 Section 7.1.10  
 
The TankESP program has three meteorological stations located in Michigan (i.e., Lansing, Detroit, and Sault St. 
Marie) and four stations in Wisconsin (i.e., La Crosse, Green Bay, Madison, and Milwaukee). The Sault St. Marie 
station is the closest to the Rexton Facility and is the only station located in the upper peninsula of Michigan. 
Therefore, the Sault St. Marie meteorological data is used in the TankESP simulation.  
 
The TankESP program inputs and outputs can be found in Appendix C. 

4.1.6. Natural Gas Combustion (Normal Operations) 

The site will contain three natural gas-fired reciprocating engines and a natural gas-fired water bath 
heater. The make and model of the reciprocating engines have not been finalized at this time. Therefore, the 
total emissions are based on the worst-case emissions between the two proposed makes and models (i.e., 
Jenbacher J624 and Caterpillar CAT C260-16).  
 
Emission factors, excluding HAPs and GHGs, are summarized in Table 4-5. GHG emissions are discussed in 
Section 4.1.10. Due to the high combustion temperature and the low fluoride content, H2S, TRS, and fluoride 
emissions are not expected from natural gas combustion.  
 
The calculations assume that all sulfur in the fuel is converted to SO2. H2SO4 emissions are based on guidance 
from the Electrical Power Research Institute (EPRI).11 The calculated H2SO4 emission rates are based on:  
 
Worst-case combustion rates, and 
An average CO catalyst oxidation rate (reciprocating engines only). 
 
The lead emission factors for the reciprocating engines and the remaining emission factors for the water 
bath heater are based on AP-42 Section 1.4, Tables 1.4-1 and 1.4-2. 12 VOC, NOX, and CO emission factors for 
the reciprocating engines are based on NSPS JJJJ emission limits and the PM/PM10/PM2.5 and SOX emission 
factors for the reciprocating engines are based on manufacturer data and fuel analysis. 
 

                                                                 
10 AP-42 Section 7.1, Organic Liquid Storage Tanks, November 2006.  
11 EPRI, Estimating Total Sulfuric Acid Emissions from Stationary Power Plants, Product ID: 3002012398, dated March 2018: 

https://www.epri.com/#/pages/product/3002012398/?lang=en-US.  
12 AP-42, Section 1.4, Natural Gas Combustion, Tables 1.4-1 (small, uncontrolled boilers) and 1.4-2, July 1998. 

https://www.epri.com/#/pages/product/3002012398/?lang=en-US
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HAP emission factors for the reciprocating engines, excluding formaldehyde, are from AP-42 Section 3.2, Table 
3.2-2 for 4-stroke lean-burn engines.13 The formaldehyde emission factor is based on manufacturer data. 
Additionally, organic HAP emissions from the reciprocating engines assume a control efficiency of 84%, based 
on the manufacturer’s data for controlled versus uncontrolled formaldehyde emissions. HAP emission factors 
for the water bath heater are based on AP-42 Section 1.4, Tables 1.4-3 and 1.4-4.14  
 
Emission factors from AP-42 Section 1.4 are converted from lb/106 scf to lb/MMBtu using the following 
equation: 
 

𝐸𝐸𝐸𝐸𝑙𝑙𝑏𝑏/𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =
𝐸𝐸𝐸𝐸𝑙𝑙𝑏𝑏/10^6𝑠𝑠𝑠𝑠𝑠𝑠

1,020 𝑙𝑙𝑙𝑙
106 𝑠𝑠𝑠𝑠𝑠𝑠 

 

 
Where, 
EFlb/MMBtu = Emission factor (lb/MMBtu) 
EFlb/10^6scf = Emission factor (lb/106 scf) 

Table 4-5. Natural Gas Combustion Emission Factors 

Pollutant 

Emission Factors 

Jenbacher J624 1 CAT C260-16 1 Water Bath 
Heater 2 

(g/hp-hr) (lb/MMBtu) (g/hp-hr) (lb/MMBtu) (lb/MMBtu) 
VOC 0.7 0.606 0.7 0.606 0.005 
NOX 1.0 0.866 1.0 0.866 0.098 
CO 2.0 1.732 2.0 1.732 0.082 

PM/PM10/PM2.5 3 -- 0.007 -- 0.006 0.007 
SOX 3 -- 0.006 -- 0.006 0.001 

Lead 4 -- 4.90E-07 -- 4.90E-07 4.90E-07 
H2SO4 5 -- -- -- -- -- 

H2S 6 -- -- -- -- -- 
TRS 6 -- -- -- -- -- 

Fluorides 7 -- -- -- -- -- 
1 VOC, NOX, and CO emission factors based NSPS JJJJ standards. Emission factor (lb/MMBtu) = Emission factor (g/hp-hr) 
× 392.75 (hp-hr/MMBtu) / 453.592 (g/lb). 
2 VOC, NOX, CO, PM/PM10/PM2.5, and SOX emission factors obtained from AP-42, Section 1.4 Natural Gas Combustion, 
Tables 1.4-1 (small, uncontrolled boilers) and 1.4-2 (07/98).  

Emission Factors converted from lb/106 scf to lb/MMBtu with the following conversion: 1 lb/MMBtu = 1,020 lb/106 scf 
3 PM/PM10/PM2.5 and SOX emission factors for the reciprocating engines based on manufacturer data, fuel analysis, and 
fuel tariff information. 
4 Lead emission factors obtained from AP-42, Section 1.4 Natural Gas Combustion, Table 1.4-2 (07/98).  
5 See the H2SO4 calculations sheet for detailed calculations. 
6 Not expected due to the high combustion temperature.  
7 Not expected due to the high combustion temperature and low fluoride content. 

 
                                                                 
13 AP-42 Section 3.2, Natural Gas-fired Reciprocating Engines, Table 3.2-2, dated July 2000. 
14 AP-42, Section 1.4, Natural Gas Combustion, Tables 1.4-3 and 1.4-4, July 1998. 
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Short-term and annual emissions, including HAPs, for the reciprocating engines and the water bath heater 
are based on the emission factor multiplied by the short-term heat rating: 
 

ER𝑆𝑆𝑆𝑆 = 𝐸𝐸𝐸𝐸 × 𝐻𝐻𝑆𝑆𝑆𝑆 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission Factor (lb/MMBtu) 
HST = Short-term heat Rating (MMBtu/hr) 

 
Annual emissions, including HAPS, are based on the emission factor multiplied by the annual heat rating: 
 

ER𝐴𝐴 =
𝐸𝐸𝐸𝐸 × 𝐻𝐻𝐴𝐴

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡) 

 
Where, 
ERA = Annual emission rate (tpy) 
EF = Emission Factor (lb/MMBtu) 
HA = Annual heat Rating (MMBtu/yr) 

4.1.7. Emergency Generators 

The Rexton Facility will have three diesel-fired emergency engines. Diesel combustion emission factors, 
excluding HAPs and GHGs, are shown in Table 4-6. GHG emissions are discussed in Section 4.1.10. VOC, NOX, CO, 
and PM/PM10/PM2.5 emission factors for the three engines are based on NSPS Subpart IIII emission limits. 
Emission factors are converted from g/kW-hr to lb/hp-hr by dividing by 453.592 g/lb and 1.341 hp/kW. 
 
The SOX emission factors are based on AP-42 Section 3.4, Table 3.4-115 and a 15 ppm fuel sulfur content: 
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆𝑆𝑆 = 8.09 × 10−03 × 𝑆𝑆 
 

Where, 
EFSOX = SOX emission factor (lb/hp-hr) 
S = Percent sulfur in the fuel oil, 0.0015 

 
The calculations assume that all sulfur in the fuel is converted to SO2. H2SO4 emissions are based on guidance 
from the EPRI.16 The calculated H2SO4 emission rates are based on the worst-case combustion rates.  
 
The lead emission factors are from AP-42 Section 1.3, Table 1.3-10 for distillate oil-fired boilers.17 HAP emission 
factors are from AP-42 Section 3.3, Table 3.3-2.18 

                                                                 
15 AP-42 Section 3.4, Large Stationary Diesel and All Stationary Dual-fuel Engines, Table 3.4-1, October 1996. 
16 EPRI, Estimating Total Sulfuric Acid Emissions from Stationary Power Plants, Product ID: 3002012398, dated March 2018: 

https://www.epri.com/#/pages/product/3002012398/?lang=en-US.  
17 AP-42 Section 1.3, Fuel Oil Combustion, Table 1.3-10, May 2010. 
18 AP-42 Section 3.3, Gasoline And Diesel Industrial Engines, Table 3.3-2, October 1996. 

https://www.epri.com/#/pages/product/3002012398/?lang=en-US
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Table 4-6. Diesel Combustion Emission Factors 

Pollutant 

Power Plant Emergency 
Generator Emission 

Factors 1 

Kiln Drive  
Emission Factors 1 

Fire Pump  
Emission Factors 1 

(g/kW-hr) (lb/hp-hr) (g/kW-hr) (lb/hp-hr) (g/kW-
hr) (lb/hp-hr) 

NOX 4.0 8.82E-03 4.0 6.58E-03 10.5 2.31E-02 
CO 3.5 7.72E-03 5.0 8.22E-03 5.0 1.10E-02 

PM/PM10/PM2.5 0.20 4.41E-04 0.3 4.93E-04 0.80 1.76E-03 
SOX 2 -- 1.21E-05 -- 1.21E-05 -- 1.21E-05 
VOC 4.0 8.82E-03 4.0 6.58E-03 10.5 2.31E-02 

H2SO4 3 -- -- -- -- -- -- 

H2S 4 -- -- -- -- -- -- 

TRS 4 -- -- -- -- -- -- 

Fluorides 5 -- -- -- -- -- -- 

Pollutant -- (lb/MMBtu) -- (lb/MMBtu) -- (lb/MMBtu) 

Lead 6 -- 9.00E-06 -- 9.00E-06 -- 9.00E-06 
1 VOC, NOX, CO, and PM/PM10/PM2.5 emission factors based NSPS IIII standard. Emission factor (lb/hp-hr) = Emission 
factor (g/kW-hr) / 453.592 (g/lb) / 1.341 (hp/kW). 
2 SOX emission factor based on AP-42, Section 3.4, Table 3.4-1, dated 10/96, and a 15 ppm fuel sulfur content: 

 SOX Emission Factor (lb/hp-hr) = 8.09E-03 * 0.0015   
3 See H2SO4 calculations sheet for detailed calculations.     
4 Not expected due to the high combustion temperature.      
5 Not expected due to the high combustion temperature and low fluoride content.   
6 Based on lead emission factor for #2 fuel oil boilers (lb/MMBtu) from AP-42, Section 1.3, Table 1.3-10.  

 
Short-term emissions, excluding lead and HAP, are based on the emission factor and the engine output: 
 

ER𝑆𝑆𝑆𝑆 = HP × EF 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
HP = Engine output (hp) 
EF = Emission factor (lb/hp-hr) 

 
Short-term lead and HAP emissions are based on the emission factor and the short-term heating rating: 
 

ER𝑆𝑆𝑆𝑆 = H𝑆𝑆𝑆𝑆 × EF 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
HP = Short-term heat rating (MMBtu/hr) 
EF = Emission factor (lb/MMBtu) 
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Annual emissions are based on the short-term emission rates and 500 operating hours per year as allowed by 
the 1995 Seitz memorandum19:  
 

ER𝐴𝐴 =
ER𝑆𝑆𝑆𝑆 × OP𝐴𝐴

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)
 

 
Where, 
ERA = Annual emission rate (tpy) 
ERST = Short-term emission rate (lb/hr) 
OPA = Annual operating hours (hr/yr) 

4.1.8. Material Handling 

Material discharges to stockpiles and the preheater are based on the uncontrolled drop point emission factor 
equation from AP-42 Section 13.2.4:20 
 

𝐸𝐸𝐸𝐸 = 𝑘𝑘 × 0.0032 ×
�𝑈𝑈 5� �

1.3

�𝑀𝑀 2� �
1.4 

 
Where, 
EF = Uncontrolled emission factor (lb/ton) 
k = Particle size multiplier (0.74 for PM, 0.35 for PM10, 0.053 for PM2.5) 
U = Mean wind speed (miles per hour [mph]), 8.5 mph 
M = Moisture content (%), 2.1% 

 
The mean wind speed is based on the mean wind speed from the 2014 to 2018 surface meteorological data files 
from the Luce County Airport monitoring station (Station KERY) created by the EGLE. 21 The moisture content is 
based on the mean moisture content across various limestone products from AP-42 Section 13.2.4, Table 13.2.4-
1 (November 2006). 
 
The uncontrolled emission factors from the unloading and transfer of material are summarized in Table 4-7.  

Table 4-7. Material Handling Emissions Factors 

Emission Sources 

Emission Factors 
PM  

(lb/ton) Reference PM10  
(lb/ton) Reference PM2.5  

(lb/ton) Reference 

Primary Crushing (Jaw) - Dry 0.0007 B 0.00033 B 0.00005 B, D 
Primary Crushing (Jaw) - Wet Suppression 0.00021 B 0.0001 B 0.00002 B, D 
Secondary Crushing (All) - Dry 0.0054 B 0.0024 B 0.00036 B, D 
Secondary Crushing (All) - Wet Suppression 0.0012 B 0.00054 B 0.00008 B, D 
Tertiary Crushing (All) - Dry 0.0054 A, B 0.0024 A, B 0.00036 B, D 
Tertiary Crushing (All) - Wet Suppression 0.0012 A, B 0.00054 A, B 0.00008 A, B, D 

                                                                 
19 EPA memorandum, from John S. Seitz, Calculating Potential to Emit (PTE) for Emergency Generators, September 6, 1995: 

https://www.epa.gov/sites/production/files/2015-08/documents/emgen.pdf.  
20 AP-42 Section 13.2.4 Aggregate Handling and Storage Piles, Equation 1, November 2006. 
21 EGLE Meteorological Data Support Document: https://www.michigan.gov/documents/deq/deq-aqd-mm-

met_support_256121_7.pdf  

https://www.epa.gov/sites/production/files/2015-08/documents/emgen.pdf
https://www.michigan.gov/documents/deq/deq-aqd-mm-met_support_256121_7.pdf
https://www.michigan.gov/documents/deq/deq-aqd-mm-met_support_256121_7.pdf
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Emission Sources 

Emission Factors 
PM  

(lb/ton) Reference PM10  
(lb/ton) Reference PM2.5  

(lb/ton) Reference 

Fines Crushing (All) - Dry 0.039 A, B 0.015 A, B 0.00227 B, D 
Fines Crushing (All) - Wet Suppression 0.003 A, B 0.0012 A, B 0.00018 A, B 
Screening (All) - Dry 0.025 A, B 0.0087 A, B 0.00132 B, D 
Screening (All) - Wet Suppression 0.0022 A, B 0.00074 A, B 0.00011 A, B 
Fines Screening (All) - Dry 0.3 A, B 0.072 A, B 0.01090 B, D 
Fines Screening (All) - Wet Suppression 0.0036 A, B 0.0022 A, B 0.00033 B, D 
Conveyor Transfer - Dry 0.003 A, B 0.0011 A, B 0.00017 B, D 
Conveyor Transfer - Wet Suppression 0.00014 A, B 0.000046 A, B 0.00001 A, B 
Truck Unloading - Fragmented Stone 0.000034 A, B 0.000016 A, B 0.000002 B, D 
Truck Loading - Crushed Stone 0.00021 A, B 0.0001 A, B 0.00002 B, D 
Conveying (per 300 ft) - Dry 0.003 B, E 0.0011 B, E 0.00017 B, D, E 
Conveying (per 300 ft) - Wet Suppression 0.00014 B, E 0.000046 B, E 0.00001 B, E 
Clay Grinding and Screening (All) - Dry  8.5 C 0.53 C 0.080 D 
Clay Grinding and Screening (All) - Wet 
Suppression 0.025 C 0.0023 C 0.00035 D 
A U.S. EPA, AP-42 Section 11.19.2 - Crushed Stone Processing and Pulverized Mineral Processing (August 2004), Table 11.19.2-2. Per footnote b, 
controlled sources (with wet suppression) are those that are part of the processing plant that employs current wet suppression technology 
similar to the study group. The moisture content of the study group without wet suppression systems operating (uncontrolled) ranged from 
0.21 to 1.3 percent, and the same facilities operating wet suppression systems (controlled) ranged from 0.55 to 2.88 percent. Due to carry over 
of the small amount of moisture required, it has been shown that each source, with the exception of crushers, does not need to employ direct 
water sprays. 
B TCEQ Air Permits Division, Rock Crusher Emission Calculations spreadsheet, downloaded July 2019, 
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-rock1.xlsx (last revised February 2019). 
C U.S. EPA, AP-42 Section 11.3 - Brick and Structural Clay Product Manufacturing (August 1997), Table 11.3-2. 
D PM2.5 emission factor is calculated by dividing the PM10 emission factor by the ratio of PM10 to PM2.5 particle size multipliers (k). The Particle 
size multipliers are from U.S. EPA, AP-42 Section 13.2.4 - Aggregate Handling and Storage Piles (November 2006), table following Equation 1. 
E If a conveyor is over 300 ft and is not enclosed then calculate fugitives as one drop every 300 ft.           

k for PM10 0.35   
  

 
 

k for PM2.5 0.053      
 

Ratio of PM10 to PM2.5 6.6  
     

 
Short-term emissions are determined using the uncontrolled emission factor, the short-term throughput, and 
the control efficiency: 
 

ER𝑆𝑆𝑆𝑆 = EF × T𝑆𝑆𝑆𝑆 × (1− 𝐶𝐶) 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission factor (lb/ton stone) 
TST = Short-term material throughput (ton stone/hr) 
C = Control efficiency (%) 

 
Annual emissions are determined using the uncontrolled emission factor, the annual throughput, and the control 
efficiency: 
 

ER𝐴𝐴 = EF × T𝐴𝐴 × (1− 𝐶𝐶) 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-rock1.xlsx
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Where, 
ERA = Annual emission rate (lb/hr) 
EF = Emission factor (lb/ton stone) 
TA = Annual material throughput (ton stone/yr) 
C = Control efficiency (%) 

 
The material in the stone dump area will be controlled using water sprays. Therefore, a control efficiency of 50% 
is applied to the material leaving the stone dump up to the reclaim conveyor. It is assumed that the material will 
dry out before it reaches the screen. Other control efficiencies are applied where applicable (i.e., full enclosure 
control efficiency of 90%, partial enclosure control efficiency of 85%, etc.). 

4.1.9. Quarry 

The adjacent quarry will be associated with blasting, drilling, and a crusher. A summary table of the quarry 
emissions is in Appendix C.  

4.1.9.1. Blasting 

A hydromite bulk explosive (i.e., pumpable, booster sensitive bulk emulsion, and emulsion/ammonium nitrate 
and fuel oil (ANFO) blend) will be used in the quarry. Emission factors for blasting, excluding GHGs, are shown in 
Table 4-8. GHG emissions are discussed in Section 4.1.10. Particulate matter emissions from the blasting are 
based on a 50% control efficiency for gravity settling22, while non-particulate matter emissions from the 
explosives are uncontrolled.  
 
CO and NOX emission factors are based on an average of the values in "A Technique for Measuring Toxic Gases 
produced by Blasting Agents," Mainiero, 1997 NIOSH Study (Table 1) for 6% fuel oil. Emission factors are 
converted from liter/kilogram (l/kg) to lb/ton using the following equation:  
 

𝐸𝐸𝐸𝐸𝑙𝑙𝑏𝑏/𝑀𝑀𝑡𝑡𝑡𝑡 = 𝐸𝐸𝐸𝐸𝑙𝑙/𝑘𝑘𝑘𝑘 ×
𝑀𝑀𝑊𝑊

(22.4 𝑙𝑙𝑚𝑚𝑡𝑡𝑙𝑙𝑟𝑟/𝑚𝑚𝑡𝑡𝑙𝑙)
×

(2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)
(1,000 𝑔𝑔/𝑘𝑘𝑔𝑔)  

 
Where,  
EFlb/ton = Emission factor (lb/ton) 
EFl/kg = Emission factor (l/kg) 
MW = Molecular weight (28.01 g/mol for CO; 46.0 g/mol for NOX) 

 
H2S emission factors are from AP-42 Section 13.3, Table 13.3-1 for dynamite, gelatin.23 This emission factor was 
used by FMI Climax Mine, Colorado (underground mine) per permit application in October 2013 for CDPHE Air 
Permit No. 95CC899. SO2 emission factors are from AP-42 Section 13.3, Table 13.3-2 for ANFO.24 
 
The PM emission factor is calculated per AP-42 Section 11.9, Table 11.9-1 for blasting25: 
 

EF𝑃𝑃𝑀𝑀 = 0.000014(𝐴𝐴)1.5 × 𝐶𝐶 

                                                                 
22 Control efficiency for blasting per FMI Climax Mine, Colorado (underground mine) permit application in October 2013 for 

CDPHE Air Permit No. 95CC899. 
23 AP-42 Section 13.3, Explosives Detonation, Table 13.3-1, January 1995. 
24 Ibid. 
25 AP-42 Section 11.9, Western Surface Coal Mining, Table 11.9-1, October 1998. 



 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 4-17 

 
Where,  
EFPM = Emission factor (maximum lb/blast) 
A = Horizontal area (square feet [ft2]), with blasting depth ≤ 70 ft 
C = Control efficiency for gravity settling, 50% 

 
PM10 and PM2.5 emission factors are based on the PM emission factor and a scaling factor:  
 

EF𝑃𝑃𝑀𝑀10/𝑃𝑃𝑀𝑀2.5 = EF𝑃𝑃𝑀𝑀 × 𝑠𝑠 
 

Where, 
EFPM10/PM2.5 = PM10 or PM2.5 emission factor (maximum lb/blast) 
EFPM = PM emission factor (maximum lb/blast) 
s = scaling factor (0.52 for PM10; 0.03 for PM2.5) from AP-42 Table 11.9-1 

 
HAP emission factors are from AP-42 Section 1.3, Tables 1.3-8 and 1.3-1026. HAP emission factors from Table 
1.3-8 (i.e., POM and formaldehyde) are converted to lb/ton ANFO using the following equation: 
 

𝐸𝐸𝐸𝐸𝑙𝑙𝑏𝑏/𝑀𝑀𝑡𝑡𝑡𝑡 =
𝐸𝐸𝐸𝐸𝑙𝑙𝑏𝑏/1000 𝑘𝑘𝑎𝑎𝑙𝑙 × (9% 𝑠𝑠𝑓𝑓𝑙𝑙𝑙𝑙 𝑡𝑡𝑚𝑚𝑙𝑙) × (19,300 𝐵𝐵𝑡𝑡𝑓𝑓/𝑙𝑙𝑙𝑙) × (2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)

(1,000) × (137,000 𝐵𝐵𝑡𝑡𝑓𝑓/𝑔𝑔𝑑𝑑𝑙𝑙)
 

 
Where, 
EFlb/ton = POM or formaldehyde emission factor (lb/ton) 
EFlb/1000 gal = POM or formaldehyde emission factor (lb/1,000 gal) 

 
The HAP emission factors from Table 1.3-10 are converted to lb/ton ANFO using the following equation: 
 

𝐸𝐸𝐸𝐸𝑙𝑙𝑏𝑏/𝑀𝑀𝑡𝑡𝑡𝑡 =
𝐸𝐸𝐸𝐸𝑙𝑙𝑏𝑏/10^12 𝑀𝑀𝑀𝑀𝑀𝑀 × (9% 𝑠𝑠𝑓𝑓𝑙𝑙𝑙𝑙 𝑡𝑡𝑚𝑚𝑙𝑙) × (19,300 𝐵𝐵𝑡𝑡𝑓𝑓/𝑙𝑙𝑙𝑙) × (2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)

1012
 

 
Where, 
EFlb/ton = Emission factor (lb/ton) 
EFlb/10^12 Btu = Emission factor (lb/1,000 gal) 

Table 4-8. Quarry Blasting Emission Factors 

Pollutant 
Emission Factor 

Value Unit Reference 
NOX 5.23 (lb/ton ANFO) 1 
CO 46.18 (lb/ton ANFO) 1 
H2S 4.00 (lb/ton ANFO) 2 
SO2 2.00 (lb/ton ANFO) 3 
PM 15.584 (Max lb/Blast) 4, 5 

PM10 8.104 (Max lb/Blast) 4, 5 
PM2.5 0.46753 (Max lb/Blast) 4, 5 
Lead 0.00003 (lb/ton ANFO) 6 
POM 0.00008 (lb/ton ANFO) 6 

                                                                 
26 AP-42 Section 1.3, Fuel Oil Combustion, Tables 1.3-8 and 1.3-10, May 2010. 
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Pollutant 
Emission Factor 

Value Unit Reference 
Formaldehyde 0.00155 (lb/ton ANFO) 6 

Arsenic 0.00001 (lb/ton ANFO) 6 
Beryllium 0.00001 (lb/ton ANFO) 6 
Cadmium 0.00001 (lb/ton ANFO) 6 

Chromium 0.00001 (lb/ton ANFO) 6 
Manganese 0.00002 (lb/ton ANFO) 6 

Mercury 0.00001 (lb/ton ANFO) 6 
Nickel 0.00001 (lb/ton ANFO) 6 

Selenium 0.00005 (lb/ton ANFO) 6 
1 CO and NOX emission factors based on an average of the values in "A Technique for Measuring Toxic Gases produced by Blasting Agents" 

- Mainiero, 1997 NIOSH Study (Table 1). 
2 H2S emission factors per AP-42 Section 13.3, Table 13.3-1 for dynamite, gelatin (January 1995).  
 This emission factor was used by FMI Climax Mine, Colorado (underground mine) per permit application in October 2013 for CDPHE 

Air Permit No. 95CC899. 
3 SO2 emission factors per AP-42 Section 13.3, Table 13.3-1 for ANFO (January 1995).  
4 PM emission factor calculated per AP-42 Section 11.9, Table 11.9-1 for blasting (July 1998): 
  
 

where, A = horizontal area (ft2), with blasting depth ≤ 70 ft 

 The following scaling factors are applied to PM emission factor to calculate PM10 and PM2.5 emission factors per AP-42 Table 11.9-1: 

PM10: 0.52   
PM2.5: 0.03   

5 Control efficiency for blasting per FMI Climax Mine, Colorado (underground mine) permit application in October 2013 for CDPHE Air 
Permit No. 95CC899: 

 50% control efficiency for gravity settling of 
PM/PM10/PM2.5 post-blasting 

6 HAP emission factors per AP-42 Section 1.3, Tables 1.3-8 and 1.3-10, assuming: 
 9% fuel oil to ammonium nitrate ratio 
 137,000 Btu/gal (diesel) - AP-42 Appendix A (January 1995) 
 19,300 Btu/lb (diesel) - AP-42 Section 3.3, Table 3.3-1 

(October 1996) 
 
Short-term emissions associated with an emission factor in lb/ton ANFO are calculated using the emission factor 
and the ANFO usage rate: 
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 = 𝐸𝐸𝐸𝐸 × 𝑈𝑈𝑆𝑆𝑆𝑆 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission factor (lb/ton ANFO) 
UST = Short-term ANFO usage rate (ton/hr) 

 
Short-term PM/PM10 and PM2.5 emissions are calculated using the emission factor and the number of blasts per 
hour: 
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 = 𝐸𝐸𝐸𝐸 ×𝑁𝑁𝑆𝑆𝑆𝑆 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission factor (lb/ton ANFO) 
NST = Number of blasts per hour 

 



 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 4-19 

Annual emissions associated with an emission factor in lb/ton ANFO are calculated using the emission factor 
and the ANFO usage rate: 
 

𝐸𝐸𝐸𝐸𝐴𝐴 = 𝐸𝐸𝐸𝐸 × 𝑈𝑈𝐴𝐴 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission factor (lb/ton ANFO) 
UA = Annual ANFO usage rate (ton/yr) 

 
Annual PM/PM10 and PM2.5 emissions are calculated using the emission factor and the number of blasts per year: 
 

𝐸𝐸𝐸𝐸𝐴𝐴 = 𝐸𝐸𝐸𝐸 ×𝑁𝑁𝐴𝐴 
 

Where, 
ERA = Annual emission rate (tpy) 
EF = Emission factor (lb/ton ANFO) 
NA = Number of blasts per year 

4.1.9.2. Drilling 

Drilling in the quarry will generate particulate matter emissions, which are based on a 50% control efficiency for 
gravity settling.27 Emission factors are summarized in Table 4-9. The PM10 emission factor is from AP-42 Section 
11.19.2, Table 11.19.2-2 for "Wet Drilling - Unfragmented Stone."28 PM and PM2.5 emission factors are calculated 
from the PM10 emission factor using the following equation: 
 

𝐸𝐸𝐸𝐸𝑃𝑃𝑀𝑀/𝑃𝑃𝑀𝑀2.5 = 𝐸𝐸𝐸𝐸𝑃𝑃𝑀𝑀10 ×
𝑘𝑘𝑃𝑃𝑀𝑀/𝑃𝑃𝑀𝑀2.5

𝑘𝑘𝑃𝑃𝑀𝑀10
 

 
Where, 
EFPM/PM2.5 = PM or PM2.5 emission factor (lb/ton rock) 
EFPM10 = PM10 emission factor (lb/ton rock) 
kPM/PM2.5 = Particle size multiplier (0.74 for PM; 0.053 for PM2.5) 
kPM10 = Particle size multiplier (0.35 for PM10) 

Table 4-9. Quarry Drilling Emission Factors 

Uncontrolled Emission Factor 1,2 
PM (lb/ton rock) PM10 (lb/ton rock) PM2.5 (lb/ton rock) 

1.69E-04 8.00E-05 1.21E-05 
1 Per AP-42 Section 11.19.2, Table 11.19.2-2 (August 2004) for "Wet Drilling - Unfragmented Stone." 
2 Per AP-42, Section 13.2.4 (Aggregate Handling and Storage Piles), November 2006, the particle size 
multipliers used for calculating emission factors for PM and PM2.5 are as follows: 

PM: 0.74; PM10: 0.35; and PM2.5: 0.053. 
 
Short-term emissions are based on the short-term throughput, the emission factor, and the control efficiency:  

                                                                 
27 Control efficiency for blasting per FMI Climax Mine, Colorado (underground mine) permit application in October 2013 for 

CDPHE Air Permit No. 95CC899. 
28 AP-42 Section 11.19.2, Crushed Stone Processing and Pulverized Mineral Processing, Table 11.19.2-2, August 2004. 
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𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 = 𝐸𝐸𝐸𝐸 × 𝑇𝑇𝑆𝑆𝑆𝑆 × (1− 𝐶𝐶) 

 
Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission Factor (lb/ton rock) 
TST = Short-term throughput (ton rock/hr) 
C = Control efficiency (%) 

 
Annual emissions are based on the annual throughput, the emission factor, and the control efficiency:  
 

𝐸𝐸𝐸𝐸𝐴𝐴 = 𝐸𝐸𝐸𝐸 × 𝑇𝑇𝐴𝐴 × (1− 𝐶𝐶) 
 

Where, 
ERA = Annual emission rate (lb/hr) 
EF = Emission Factor (lb/ton rock) 
TA = Annual throughput (ton rock/hr) 
C = Control efficiency (%) 

4.1.9.3. Crusher 

The crusher and the conveyor drop to the crusher will generate particulate matter emissions. Emission factors 
for the crusher are based on dry (uncontrolled) primary crushing (jaw) and emission factors for the conveyor 
transfer are based on dry (uncontrolled) conveyor transfers, which are summarized in Table 4-10. TCEQ 
provides emission factors for rock crushing and associated activities in their Rock Crusher Emission Calculations 
Spreadsheet. In addition, the conveyor transfer emission factors are from AP-42 Section 11.19.2. Note that while 
the emissions are based on a jaw crusher, the crusher may be a different style of crusher with similar or lower 
emission rates. 

Table 4-10. Crusher and Conveyor Transfer to Crusher Emission Factors 

Emission Sources PM (lb/ton) PM10 (lb/ton) PM2.5 (lb/ton) 
Primary Crushing (Jaw) – Dry 1,2 7.00E-04 3.30E-04 5.00E-05 
Conveyor Transfer – Dry 1,2,3 3.00E-03 1.10E-03 1.70E-04 
1 TCEQ Air Permits Division, Rock Crusher Emission Calculations spreadsheet, downloaded July 2019, 
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-
rock1.xlsx (last revised February 2019) 

2 AP-42 Section 11.19.2, Crushed Stone Processing and Pulverized Mineral Processing, Table 11.19.2-2, 
August 2004. 
3 PM2.5 emission factor is calculated by dividing the PM10 emission factor by the ratio of PM10 to PM2.5 
particle size multipliers (k). The Particle size multipliers are from U.S. EPA, AP-42 Section 13.2.4 - 
Aggregate Handling and Storage Piles (November 2006), table following Equation 1. 

 
Short-term emissions are based on the short-term throughput, the emission factor, and the control factor:  
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 = 𝐸𝐸𝐸𝐸 × 𝑇𝑇𝑆𝑆𝑆𝑆 × 𝐶𝐶 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission Factor (lb/ton rock) 
TST = Short-term throughput (ton rock/hr) 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-rock1.xlsx
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-rock1.xlsx
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C = Control factor (%) 
 
Annual emissions are based on the annual throughput, the emission factor, and the control factor:  
 

𝐸𝐸𝐸𝐸𝐴𝐴 = 𝐸𝐸𝐸𝐸 × 𝑇𝑇𝐴𝐴 × 𝐶𝐶 
 

Where, 
ERA = Annual emission rate (lb/hr) 
EF = Emission Factor (lb/ton rock) 
TA = Annual throughput (ton rock/hr) 
C = Control factor (%) 

4.1.10. GHGs 

The sources of GHG emissions are from fuel combustion, kiln calcining, and quarry blasting. GHG emissions from 
this project consist of CO2, N2O, and CH4, as seen in the emissions calculations provided in Appendix C. Carbon 
dioxide equivalent (CO2e) emissions are calculated by multiplying mass emissions from each GHG pollutant by 
each pollutant’s Global Warming Potential (GWP) found in 40 CFR 98 Subpart A, and shown in Table 4-11. 

Table 4-11. GWP 

CO2 CH4 N2O 
1 25 298 

1 Table A-1 to Subpart A of 40 CFR Part 98  

4.1.10.1. Fuel Combustion GHGs 

CO2, CH4, and N2O emission factors from fuel (i.e., natural gas, coal, and diesel) combustion are based on 
Tier I emission factors from 40 CFR Part 98 Subpart C (General Stationary Fuel Combustion Sources), 
Tables C-1 and C-2, and are shown in Table 4-12. 

Table 4-12. Fuel Combustion GHG Emission Factors 

Fuel  kg CO2 / MMBtu1 kg CH4 / MMBtu2 kg N2O / MMBtu2 

Natural Gas 53.06 1.0E-03 1.0E-04 
Diesel Fuel Oil No. 2 73.96 3.0E-03 6.0E-04 
Coal 97.17 1.1E-02 1.6E-03 
1 Table C-1 to Subpart C of 40 CFR Part 98   
2 Table C-2 to Subpart C of 40 CFR Part 98   

 
CO2, CH4, and N2O emissions from fuel combustion are calculated based on the annual heat input capacity of 
each individual combustion unit and the emission factor: 
 

𝐸𝐸𝐸𝐸𝑀𝑀 = 𝐻𝐻𝐴𝐴 × 𝐸𝐸𝐸𝐸 × (0.001 𝑚𝑚𝑙𝑙𝑡𝑡𝑟𝑟𝑚𝑚𝑠𝑠 𝑡𝑡𝑡𝑡𝑡𝑡/𝑘𝑘𝑔𝑔) 
Where, 
ERM = Emission rate (metric tpy) 
HA = Annual heat input (MMBtu/yr) 
EF = Emission factor (kg/MMBtu) 
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CO2e emissions are calculated by multiplying mass emissions from each GHG pollutant by each pollutant’s GWP 
(see Table 4-11): 
 

𝐶𝐶𝐶𝐶2𝑙𝑙 = 𝐸𝐸𝐸𝐸𝐶𝐶𝑆𝑆2 × 𝐺𝐺𝑊𝑊𝑃𝑃𝐶𝐶𝑆𝑆2 + 𝐸𝐸𝐸𝐸𝐶𝐶𝐶𝐶4 × 𝐺𝐺𝑊𝑊𝑃𝑃𝐶𝐶𝐶𝐶4 + 𝐸𝐸𝐸𝐸𝑁𝑁2𝑆𝑆 × 𝐺𝐺𝑊𝑊𝑃𝑃𝑁𝑁2𝑆𝑆 
 
Where, 
CO2e = CO2e emission rate (metric tpy) 
ERCO2 = CO2 emission rate (metric tpy) 
GWPCO2 = CO2 GWP 
ERCH4 = CH4 emission rate (metric tpy) 
GWPCH4 = CH4 GWP 
ERN2O = N2O emission rate (metric tpy) 
GWPN2O = N2O GWP 

 
CO2e is converted from metric tpy to short tpy by multiplying by 1.10231131. 

4.1.10.2. Kiln Calcining GHGs 

CO2 emissions from the lime rotary kiln are based on the methodology provided in 40 CFR 98 Subpart S (Lime 
Manufacturing). 2014 production data from a similar facility located in Port Inland, Michigan are used to 
determine the ratio of dolomite and lime kiln dust (LKD) to the total lime production rate. These ratios are 
applied to the total lime production at the Rexton Facility to determine the potential dolomite and LKD 
production rates. 29 The Port Inland 2014 production data are also used to determine the percentage of CaO 
and MgO contained in the dolomite and LKD.  
 
CO2 emissions are calculated using the potential production rates, the CaO and MgO contents, and the 
stoichiometric ratios provided in 40 CFR 98 Subpart S (Lime Manufacturing), Table S-1: 
 

𝐸𝐸𝐸𝐸𝐿𝐿𝑖𝑖𝐿𝐿𝐿𝐿 𝑖𝑖,𝑡𝑡  =  ��𝑆𝑆𝐸𝐸𝐶𝐶𝑎𝑎𝑆𝑆 × 𝐶𝐶𝑑𝑑𝐶𝐶𝑖𝑖,𝑡𝑡�+ �𝑆𝑆𝐸𝐸𝑀𝑀𝑘𝑘𝑆𝑆  ×  𝑀𝑀𝑔𝑔𝐶𝐶𝑖𝑖,𝑡𝑡��×
2000
2205

 

 
Where, 
EFLime i,n = Emission factor for lime type i, for month n (metric tons CO2/ton lime) 
SRCaO = Stoichiometric ratio of CO2 and CaO for CaCO3 [0.7848 per Table S-1 of 40 CFR 98 

Subpart S] (metric tons CO2/metric tons CaO) 
CaOi,n = CaO content for lime type i, for month n, determined according to 40CFR §98.194(c) 

(metric tons CaO/metric ton lime) 
SRMgO = Stoichiometric ratio of CO2 and MgO for MgCO3 (1.0918 per Table S-1 of 40 CFR 98 

Subpart S) (metric tons CO2/metric tons MgO) 
MgOi,n = MgO content for lime type i, for month n, determined according to 40 CFR §98.194(c) 

(metric tons MgO/metric ton lime) 
2000/2205 = Conversion factor for tons to metric tons 

 
Total CO2 emissions are calculated by summing the CO2 emissions from dolomite and LKD. CO2e emissions 
equal CO2 emissions and are converted from metric tpy to short tpy by multiplying by 1.10231131. 

                                                                 
29 Graymont may produce hi-calcium lime (CaO) and dolomitic quicklime (CaO·MgO) at the Rexton Facility. However, GHG 

emission calculations are conservatively based on 100% of the hi-calcium lime (CaO) being produced as dolomitic 
quicklime (CaO·MgO). 
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4.1.10.3. Quarry Blasting 

GHG emissions will be emitted as a result of the diesel fraction of the ANFO explosive used in the quarry blasting. 
GHG emission factors for blasting are shown in Table 4-13.  

Table 4-13. Quarry Blasting GHG Emission Factors 

Pollutant 
Emission Factor 

Value Unit Reference 
CO2 163.08 (lb/MMBtu) 1, 2 
CH4 0.0066 (lb/MMBtu) 1, 2 
N2O 0.0013 (lb/MMBtu) 1, 2 

1 CO2, N2O, and CH4 emissions calculated based on diesel fuel HHV of 0.138 MMBtu/gal per 40 CFR Part 98 Subpart C, Table C-1. 
2 CO2, N2O, and CH4 emission factors converted to lb/MMBtu based on a factor of 2.205 lb/kg: 

73.96 kg CO2/MMBtu, per 40 CFR 98 Subpart C Table C–1 
3.0E-03 kg CH4/MMBtu, per 40 CFR 98 Subpart C Table C–2 (emission factor is for all petroleum products) 
6.0E-04 kg N2O/MMBtu, per 40 CFR 98 Subpart C Table C–2 (emission factor is for all petroleum products) 

 
The amount of diesel burned is determined from the ANFO usage rate and the diesel fuel oil to ANFO ratio:  
 

𝑈𝑈𝐷𝐷 =
𝑈𝑈𝐴𝐴 × 𝐸𝐸 × (2,000 𝑙𝑙𝑙𝑙/𝑡𝑡𝑡𝑡𝑡𝑡)

𝜌𝜌𝐷𝐷
 

 
Where, 
UD = Diesel usage rate (gal/hr or gal/yr) 
UA = ANFO usage rate (gal/hr or gal/yr) 
R = Diesel fuel oil to ANFO ratio, 6% 
ρD = Density of diesel (lb/gal), 7.05 lb/gal from AP-42 Appendix A 
 

Short-term CO2, CH4, and N2O emissions are calculated using the emission factor, short-term diesel usage rate, 
and diesel heating value: 
 

𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 = 𝐸𝐸𝐸𝐸 × 𝑈𝑈𝑆𝑆𝑆𝑆 × 𝐻𝐻 
 

Where, 
ERST = Short-term emission rate (lb/hr) 
EF = Emission factor (lb/MMBtu) 
UST = Short-term diesel usage rate (gal/hr) 
H = Default diesel heating value (lb/MMBtu), 0.138 lb/MMBtu from 40 CFR Part 98, Table C-1 

 
Annual emissions are calculated using the emission factor, annual diesel usage rate, and diesel heating value: 
 

𝐸𝐸𝐸𝐸𝐴𝐴 = 𝐸𝐸𝐸𝐸 × 𝑈𝑈𝐴𝐴 × 𝐻𝐻 
 

Where, 
ERA = Annual emission rate (lb/hr) 
EF = Emission factor (lb/MMBtu) 
UA = Annual diesel usage rate (gal/yr) 
H = Default diesel heating value (lb/MMBtu), 0.138 lb/MMBtu from 40 CFR Part 98, Table C-1 
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4.2. SUMMARY OF PROPOSED PTE EMISSIONS 
Table 4-14 and Table 4-15 below summarize proposed annual and hourly PTE emissions from the proposed 
emission units at the Rexton Facility. Annual GHG emissions are summarized separately in Table 4-16.
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Table 4-14. Summary of Facility Wide PTE (Annual Emissions)  

EU ID Description 

Potential Emissions (tpy) 

NOX CO VOC SO2 
Total 

PM 
Total 
PM10 

Total 
PM2.5 Total HAP Max. Single HAP Lead H2SO4 H2S TRS Fluorides 

EU-KILN Kiln #1 - Rotary Pre-Heat 739.13 542.03 24.64 600.06 78.40 70.63 62.85 11.91 8.62 HCl 0.02 4.94 -- -- -- 
FG-BGHSE Nuisance Collectors -- -- -- -- 17.04 12.78 8.52 -- -- -- -- -- -- -- -- 
FG-ROADS Plant Roadways -- -- -- -- 9.56 1.91 0.47 -- -- -- -- -- -- -- -- 
FG-PILES Stockpiles -- -- -- -- 32.92 16.46 2.49 -- -- -- -- -- -- -- -- 

FG-TANKS Tanks -- -- 0.05 -- -- -- -- -- -- -- -- -- -- -- -- 
FG-PPENG Engines - Natural Gas 409.59 819.18 286.71 2.62 3.49 3.49 3.49 9.70 8.24 Formaldehyde 2.32E-04 1.63 -- -- -- 

EU-HTR Water Bath Heater 0.54 0.45 0.03 3.22E-03 0.04 0.04 0.04 0.01 9.66E-03 Hexane 2.68E-06 4.93E-05 -- -- -- 
FG-EMENG Engines - Diesel 2.06 1.71 2.06 2.54E-03 0.12 0.12 0.12 6.30E-03 1.92E-03 Formaldehyde 1.46E-05 2.14E-04 -- -- -- 
FG-CONV Conveyor Transfers -- -- -- -- 11.23 5.07 0.77 -- --   -- -- -- -- -- 

EU-QUARR Quarry 1.44 12.68 -- 0.55 5.07 2.07 0.28 4.94E-04 4.25E-04 Formaldehyde 8.58E-06 -- 1.10 -- -- 
Total Facility Emissions  1,152.74 1,376.04 313.48 603.24 157.87 112.57 79.04 21.63 8.62 HCl 0.02 6.56 1.10 -- -- 

Total Project Emission Increases 1,151.31 1,363.36 313.48 602.69 152.80 110.50 78.76 21.63 8.62 HCl 0.02 6.56 -- -- -- 
 

Table 4-15. Summary of Facility Wide PTE (Hourly Emissions) 

EU ID Description 

Potential Emissions (lb/hr) 

NOX CO VOC SO2 
Total 

PM 
Total 
PM10 

Total 
PM2.5 

Total 
HAP Max. Single HAP Lead H2SO4 H2S TRS Fluorides 

EU-KILN Kiln #1 - Rotary Pre-Heat 168.75 123.75 5.63 137.00 17.90 16.12 14.35 2.72 1.97 HCl 5.01E-03 1.13 -- -- -- 
FG-BGHSE Nuisance Collectors -- -- -- -- 3.89 2.92 1.95 -- -- -- -- -- -- -- -- 
FG-ROADS Plant Roadways -- -- -- -- 2.51 0.50 0.12 -- -- -- -- -- -- -- -- 
FG-PILES Stockpiles -- -- -- -- 7.52 3.76 0.57 -- -- -- -- -- -- -- -- 

FG-TANKS Tanks -- -- 9.56 -- -- -- -- -- -- -- -- -- -- -- -- 
FG-PPENG Engines - Natural Gas 93.51 187.03 65.46 0.60 0.80 0.80 0.80 2.21 1.88 Formaldehyde 5.29E-05 0.37 -- -- -- 

EU-HTR Water Bath Heater 0.12 0.10 6.74E-03 7.35E-04 9.31E-03 9.31E-03 9.31E-03 2.31E-03 2.21E-03 Hexane 6.13E-07 1.13E-05 -- -- -- 
FG-EMENG Engines - Diesel 8.22 6.84 8.22 0.01 0.49 0.49 0.49 0.03 7.68E-03 Formaldehyde 5.86E-05 8.57E-04 -- -- -- 
FG-CONV Conveyor Transfers -- -- -- -- 1.75 1.19 0.18 -- -- -- -- -- -- -- -- 

EU-QUARR Quarry 27.61 243.85 -- 10.56 16.56 8.48 0.53 9.51E-03 8.17E-03 Formaldehyde 1.65E-04 -- 21.12 -- -- 
Total Emissions  298.22 561.57 88.87 148.17 51.42 34.27 18.99 4.97 1.97 HCl 5.28E-03 1.50 21.12 -- -- 

Total Project Emission Increases 270.61 317.72 88.87 137.61 34.86 25.79 18.46 4.96 1.97 HCl 5.12E-03 1.50 -- -- -- 
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Table 4-16. Summary of Facility Wide GHG PTE (Annual Emissions)  

EU ID Description 

Potential Emissions (tpy) a 

CO2 CH4 N2O CO2eb 
EU-KILN Kiln #1 - Rotary Pre-Heat 622,401.60 29.85 4.34 624,445.19 

FG-BGHSE Nuisance Collectors -- -- -- -- 
FG-ROADS Plant Roadways -- -- -- -- 
FG-PILES Stockpiles -- -- -- -- 

FG-TANKS Tanks -- -- -- -- 
FG-PPENG Engines - Natural Gas 55,334.36 1.04 0.10 55,392.08 

EU-HTR Water Bath Heater 640.44 0.01 1.21E-03 641.11 
FG-EMENG Engines - Diesel 4,647.40 0.19 0.04 4,663.40 
FG-CONV Conveyor Transfers -- -- -- -- 

EU-QUARR Quarry 157.77 6.40E-03 1.28E-03 158.31 
Total Facility Emissions  683,181.57 31.10 4.49 685,300.09 

Total Project Emission Increases 683,023.80 31.09 4.48 685,141.78 
a Greenhouse gas (GHG) emissions [i.e., carbon dioxide equivalent (CO2e), carbon dioxide (CO2), nitrous 
oxide (N2O), and methane (CH4)] are in short tons per year (tpy).  
b CO2e emissions represent the sum of CO2, N2O, and CH4 emissions adjusted by each pollutant’s global 
warming potential.   
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5. REGULATORY APPLICABILITY ANALYSIS 

The Rexton Facility is subject to certain federal and state air quality regulations. This section summarizes the air 
permitting requirements and the key air quality regulations that apply to the proposed activities covered by this 
permit application. Specifically, the applicability of the PSD program, NSPS, and National Emission Standards for 
Hazardous Air Pollutants (NESHAP), as well as other Michigan air regulations are addressed. 

5.1. FEDERAL REGULATORY APPLICABILITY ANALYSIS 

5.1.1. PSD Applicability 

The Rexton Facility will be located in Mackinac County, which is designated as “attainment” or “unclassifiable” 
for all criteria pollutants with respect to the National Ambient Air Quality Standards (NAAQS) pursuant to 
40 CFR §81.350. 30 The Rexton Facility will be a major source with respect to PSD permitting requirements 
because the facility is one of the U.S. EPA’s list of 28 source categories (as a lime plant) and has the potential 
emissions of one or more criteria pollutants of greater than 100 tons per year (tpy). A comparison of the 
potential emissions increase from the proposed project to the PSD SER/STR thresholds on a pollutant-by-
pollutant basis is shown in Table 1-1 in Section 1 above. Per Table 1-1, a PSD permitting analysis is required for 
NOX, CO, VOC, SO2, PM, PM10, PM2.5, and GHG since the proposed project will be located at a major source, and the 
project increase of these pollutants exceed the applicable SER/STR thresholds.  As required by 40 CFR 52.21, an 
analysis of Best Available Control Technology (BACT) is located in Section 6 of this application, and a dispersion 
modeling analysis demonstrating compliance with the National Ambient Air Quality Standards (NAAQS) and 
PSD increment, as well as a secondary pollutant impacts analysis, an additional impacts analysis, and a 
preconstruction monitoring waiver, are included in the modeling report attached in Appendix F. 

5.1.2. NSPS 

NSPS (40 CFR Part 60) require new, modified, or reconstructed sources to control emissions to the level 
achievable by the best-demonstrated technology as specified in the applicable provisions. Moreover, any source 
subject to an NSPS is also subject to the general provisions of NSPS Subpart A, unless specifically excluded. 

5.1.2.1. Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 
(NSPS Subpart Db) 

NSPS Subpart Db applies to steam generating units for which construction, modification, or reconstruction is 
commenced after June 19, 1984, and that have a maximum design heat input capacity of greater 100 MMBtu/hr. 
The water bath heater will be constructed after June 19, 1984. However, the water bath heater has a design heat 
input less than 100 MMBtu/hr. Therefore, this section does not apply to the water bath heater. 

5.1.2.2. Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating 
Units (NSPS Subpart Dc) 

NSPS Subpart Dc applies to steam generating units for which construction, modification, or reconstruction is 
commenced after June 9, 1989, and that has a maximum design heat input capacity of 29 megawatts (MW) (100 
MMBtu/hr) or less, but greater than or equal to 2.9 MW (10 MMBtu/hr). The water bath heater will be 
constructed after June 9, 1989. However, the water bath heater has a design heat input less than 10 MMBtu/hr. 
Therefore, this section does not apply to the water bath heater. 

                                                                 
30 U.S. EPA Green Book. Source: https://www3.epa.gov/airquality/greenbook/ancl.html, accessed September 2019. 

https://www3.epa.gov/airquality/greenbook/ancl.html
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5.1.2.3. Standards of Performance for Volatile Organic Liquid Storage Vessels (Including Petroleum 
Liquid Storage Vessels) for Which Construction, Reconstruction, or Modification Commenced 
After July 23, 1984 (NSPS Subpart Kb) 

NSPS Subpart Kb applies to tanks with a capacity greater than 75 cubic meters (m3) with a few exceptions based 
on size and vapor pressure. The tanks will have a capacity less than 75 m3 (19,813 gal); therefore, this subpart 
does not apply to these tanks. 

5.1.2.4. Standards of Performance for Coal Preparation and Processing Plants (NSPS Subpart Y) 

NSPS Subpart Y applies to affected facilities in coal preparation and processing plants that process more than 
181 megagrams (Mg) (200 tons) of coal per day. Per 40 CFR §60.251, a coal preparation and processing plant 
means any facility (excluding underground mining operations) which prepares coal by one or more of the 
following processes: breaking, crushing, screening, wet or dry cleaning, and thermal drying. The Rexton Facility 
will have a coal crusher onsite and will process more than 200 tons of coal per day. Therefore, the equipment 
meets the definition of a coal preparation and processing plant. Therefore, Graymont will comply with the 
provisions of NSPS Subpart Y for the proposed project by meeting an opacity limit of 10% for the coal storage 
and handling, coal conveyors, and coal crusher, and meeting a limit of 0.10 gr/dscf for all fabric filters 
controlling coal handling operations.  

5.1.2.5. Standards of Performance for Lime Manufacturing Plants (NSPS Subpart HH) 

NSPS Subpart HH applies to owners or operators of rotary lime kilns constructed or modified after May 3, 1977. 
The proposed kiln will be constructed after May 3, 1977, so the kiln is subject to this regulation. Graymont will 
comply with the provisions of NSPS Subpart HH for the proposed project by meeting a PM emission limit of 0.60 
lb/ton stone feed and an opacity limit of 15%. 

5.1.2.6. Standards of Performance for Nonmetallic Mineral Processing Plants (NSPS Subpart OOO) 

NSPS OOO applies to each crusher, grinding mill, screening operation, bucket elevator, belt conveyor, bagging 
operation, storage bin, enclosed truck, or railcar loading station at a fixed or portable nonmetallic mineral 
processing plant that commenced construction, modification, or reconstruction after August 31, 1983. Pursuant 
to 40 CFR §60.671, a nonmetallic mineral means any of the listed minerals or any mixture of which the majority 
is any of the listed minerals. Since limestone will be processed at the Rexton Facility, Graymont will comply with 
the requirements of this subpart.  
 
The Rexton Facility will comply with the following obligations per Subpart OOO, which include the associated 
general provisions found at 40 CFR Part 60 Subpart A: 
 

 Emission Limit (0.014 gr/dscf)  
• Controlled emission unit, per 40 CFR §60.672(a) 

 Emission Limit (7% opacity)  
• Fugitive emission units, per 40 CFR §60.672(b) 

 Periodic (quarterly) inspections of controlled units, per 40 CFR §60.674(c)  
 Emission testing, per 40 CFR §60.675(a) and 40 CFR §60.675(b) 
 Periodic inspection recordkeeping, per 40 CFR §60.676(b) 
 Testing report submittal, per 40 CFR §60.676(f) 
 Waiver from construction notification, per 40 CFR §60.676(h) 

Startup notification, per 40 CFR §60.676(i) 
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5.1.2.7. Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 
(NSPS Subpart IIII) 

NSPS Subpart IIII establishes emission and operating limitations for stationary compression ignition (CI) 
internal combustion engines (ICE) manufactured, modified, or reconstructed after specific dates. Applicability 
under NSPS Subpart IIII is dependent on the engine size (power and displacement), engine status as existing 
versus new, emergency versus non-emergency, etc. Specifications for the CI ICEs are detailed in Table 5-1 below. 

Table 5-1. Rexton Facility CI ICE Specifications 

Description 
Rating 
(HP) 

Rating 
(kW) 

Displacement 
(L/cylinder) 

Fuel 
Type Classification 

Commenced 
Construction 

Date 

Power Plant Emergency Gen 580.0 433 2.5 Diesel Emergency TBD – 2019 

Kiln Emergency Drive 173.5 129 1.1 Diesel Emergency TBD – 2019 

Fire Pump 85.0 63 1.1 Diesel Emergency TBD – 2019 

 
Based on the specifications listed above, Table 5-2 summarizes the NSPS Subpart IIII emission limits for the 
stationary CI ICE. 

Table 5-2. NSPS Subpart IIII Emission Limits 

Emission Unit Regulation 
Emission Rate (g/kW-hr) 

NMHC + NOX CO PM 
Power Plant Emergency 
Generator 

40 CFR §60.4202(a)(2), 
§60.4205(b), and §89.112 4.0 3.5 0.20 

Kiln Emergency Drive 40 CFR §60.4202(a)(2), 
§60.4205(b), and §89.112 4.0 5.0 0.30 

Fire Pump (Oct. 31, 2007) 40 CFR §60.4205(c) 10.5 5.0 0.80 
 
In addition, the exhaust opacity from the Power Plant Emergency Generator and Kiln Emergency Drive shall not 
exceed the following (40 CFR §89.113): 
 
20% during acceleration mode 
15% during lugging mode 
50% during the peaks in either the acceleration or lugging modes 
 
All stationary emergency CI engines must also comply with the following regulations: 
 

1. Must use diesel fuel that meets the following requirements (40 CFR §60.4207(b) and §80.510(b)): 
a. Sulfur content = 15 ppm maximum, and 
b. Minimum cetane index of 40, or 
c. Maximum aromatic content of 35% by volume. 

2. Install a non-resettable hour meter (40 CFR §60.4209(a)). 
3. Operate and maintain the stationary CI ICE according to the manufacturer’s emission-related written 

instructions (40 CFR §60.4211(a)(1)). 
4. Change only those emission-related settings that are permitted by the manufacturer (40 CFR 

§60.4211(a)(2)). 
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5. Meet the requirements of 40 CFR Parts 89, 94, and/or 1068 as they apply (40 CFR §60.4211(a)(3)). 
6. Purchase a certified engine and install and configure the engine to the manufacturer’s emission-related 

specifications (40 CFR §60.4211(c)). 
7. Operate the engine according to the following to maintain classification as an emergency engine (40 CFR 

§60.4211(f)): 
a. There is no time limit for engine operation in emergency situations (40 CFR §60.4211(f)(1)) 
b. Operate for a maximum of 100 hours per calendar year for the following purposes (40 CFR 

§60.4211(f)(2)): 
i. Maintenance checks and readiness testing (40 CFR §60.4211(f)(2)(i)). 

ii. Emergency demand responses (40 CFR §60.4211(f)(2)(ii)). 
iii. Periods when there is a deviation of voltage or frequency of 5 percent or greater below 

standard voltage or frequency (40 CFR §60.4211(f)(2)(iii)). 
c. Operate for a maximum of 50 hours per calendar year in non-emergency situations. The engine 

cannot be used for peak shaving or non-emergency demand response, or to generate income for 
a facility to an electric grid or otherwise supply power as part of a financial agreement with 
another entity. The 50 hours operation here count towards the 100 hour limit in 40 CFR 
§60.4211(f)(2) (40 CFR §60.4211(f)(3)). 

8. Maintain records of hours of operation, through the non-resettable hour meter, and the reason for 
operation (40 CFR §60.4214(b)). 

5.1.2.8. Standards of Performance for Stationary Spark Ignition Internal Combustion Engines (NSPS 
Subpart JJJJ) 

NSPS Subpart JJJJ applies to manufacturers, owners, and operators of stationary spark ignition (SI) ICE as 
specified in 40 CFR 60.4230(a). Specifications for the proposed SI ICEs are detailed in Table 5-3 below. Pursuant 
to 40 CFR 60.4230(a)(4)(i), owners and operators of stationary SI ICE that commence construction31 after June 
12, 2006, and are manufactured on or after July 1, 2007, are subject to the applicable requirements of NSPS JJJJ. 

Table 5-3. Rexton Facility SI ICE Specifications 

Emission 
Unit Engine 

Rating 
(HP) 

Rating 
(kW) 

Manufactured 
Date Fuel Type Classification 

Commenced 
Construction 

Date 
Jenbacher 
J624 4SLB 1 6,023 4,369 After July 1, 

2007 Natural gas Non-emergency TBD – 2019 

CAT C260-16 4SLB 1 5,584 4,023 After July 1, 
2007 Natural gas Non-emergency TBD – 2019 

1 Four-stroke lean-burn (4SLB) 
 
Per 40 CFR §60.4233(e), “owners and operators of stationary SI ICE with a maximum engine power greater than 
or equal to 75 KW (100 HP) (except gasoline and rich burn engines that use LPG) must comply with the emission 
standards in Table 1 to this subpart.” The emission limits for non-emergency SI natural gas engines rated at 
great than or equal to 500 hp and manufactured after July 1, 2007, are summarized in Table 5-4 below. 

                                                                 
31 For the purposes of NSPS Subpart JJJJ, the date that construction commences is the date the engine is ordered by the 

owner or operator. 
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Table 5-4. NSPS Subpart JJJJ Emission Limits 

Pollutant Regulation 
Emission Standards 1 

g/hp-hr ppmvd @ 15% O2 
NOX 40 CFR §60.4233(e) Table 1 1.0 82 

CO 40 CFR §60.4233(e) Table 1 2.0 270 

VOC 40 CFR §60.4233(e) Table 1 0.7 60 
1 Owners and operators of stationary non-certified SI engines may choose to comply with the 
emission standards in units of either g/hp-hr or ppmvd @ 15 percent O2. 

The proposed SI ICE engines must comply with the following regulations:  
 
Since the SI ICEs are subject to 40 CFR §60.4233(e), compliance must be demonstrated according to the method 
below (40 CFR §60.4243(b)): 

• Purchasing a non-certified engine and demonstrating compliance with the emission standards specified 
in 40 CFR §60.4233(e) and according to the requirements specified in 40 CFR §60.4244, as applicable. In 
addition, the following requirements are applicable to the SI ICE (40 CFR §60.4243(b)(2)): 
o Keep a maintenance plan and records of conducted maintenance and, to the extent practicable, and 

maintain and operate the engine in a manner consistent with good air pollution control practice for 
minimizing emissions. In addition, conduct and an initial performance test and conduct subsequent 
performance testing every 8,760 hours or 3 years, whichever comes first, thereafter to demonstrate 
compliance (40 CFR §60.4243(b)(2)(ii)). 

The SI ICEs may burn propane for a maximum of 100 hours per year as an alternative fuel solely during 
emergency operations, but must keep records of such use. If propane is used for more than 100 hours per year 
in an engine that is not certified to the emission standards when using propane, the owners and operators are 
required to conduct a performance test to demonstrate compliance with the emission standards of §60.4233 (40 
CFR §60.4243(e)). 
Air-to-fuel ratio (AFR) controllers will be used with the operation of three-way catalysts/non-selective catalytic 
reduction. The AFR controller must be maintained and operated appropriately in order to ensure proper 
operation of the engine and control device to minimize emissions at all times (40 CFR §60.4243(g)). As the 
engines will not be using a 3-way catalyst for control, this section does not apply. 
Each performance test must be conducted within 10 percent of 100 percent peak (or the highest achievable) 
load and according to the requirements in 40 CFR §60.8 and under the specific conditions that are specified by 
Table 2 of NSPS Subpart JJJJ (40 CFR §60.4244(a)). 
Performance tests cannot be conducted during periods of startup, shutdown, or malfunction, as specified in 40 
CFR §60.8(c). If the stationary SI ICE is non-operational, it does not need to be started solely to conduct a 
performance test; however, the performance test must be conducted immediately upon startup of the engine (40 
CFR §60.4244(b)). 
Three separate test runs must be conducted for each performance test required in 40 CFR §60.4244, as specified 
in §60.8(f). Each test run must be conducted within 10 percent of 100 percent peak (or the highest achievable) 
load and last at least 1 hour (40 CFR §60.4244(c)). 
To determine compliance with the NOX mass per unit output emission limitation, convert the concentration of 
NOX in the engine exhaust using Equation 1 of this section (40 CFR §60.4244(d)). 
To determine compliance with the CO mass per unit output emission limitation, convert the concentration of CO 
in the engine exhaust using Equation 2 of this section (40 CFR §60.4244(e)). 
For purposes of this subpart, when calculating emissions of VOC, emissions of formaldehyde should not be 
included. To determine compliance with the VOC mass per unit output emission limitation, convert the 
concentration of VOC in the engine exhaust using Equation 3 of this section (40 CFR §60.4244(f)). 
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If the owner/operator chooses to measure VOC emissions using either Method 18 of 40 CFR part 60, appendix A, 
or Method 320 of 40 CFR part 63, appendix A, then the owner/operator has the option of correcting the 
measured VOC emissions to account for the potential differences in measured values between these methods 
and Method 25A. The results from Method 18 and Method 320 can be corrected for response factor differences 
using Equations 4 and 5 of this section. The corrected VOC concentration can then be placed on a propane basis 
using Equation 6 of this section (40 CFR §60.4244(g)). 
Owners and operators of all stationary SI ICE must keep records of the information listed below (40 CFR 
§60.4245(a)): 

• All notifications submitted to comply with this subpart and all documentation supporting any 
notification (40 CFR §60.4245(a)(1)). 

• Maintenance conducted on the engine (40 CFR §60.4245(a)(2)). 
• For non-certified stationary SI ICEs, documentation that the engine meets the emission standards (40 

CFR §60.4245(a)(4)). 
Submit an initial notification as required in §60.7(a)(1). The notification must include the information listed 
below (40 CFR §60.4245(c)): 

• Name and address of the owner or operator (40 CFR §60.4245(c)(1)); 
• The address of the affected source (40 CFR §60.4245(c)(2)); 
• Engine information including make, model, engine family, serial number, model year, maximum engine 

power, and engine displacement (40 CFR §60.4245(c)(3)); 
• Emission control equipment (40 CFR §60.4245(c)(4)); and 
• Fuel used (40 CFR §60.4245(c)(5)). 

A copy of each performance test as conducted in 40 CFR §60.4244 must be submitted within 60 days after the 
test has been completed. Performance test reports using EPA Method 18, EPA Method 320, or ASTM D6348-03 
(incorporated by reference—see 40 CFR §60.17) to measure VOC require reporting of all QA/QC data. For 
Method 18, report results from sections 8.4 and 11.1.1.4; for Method 320, report results from sections 8.6.2, 9.0, 
and 13.0; and for ASTM D6348-03 report results of all QA/QC procedures in Annexes 1-7 (40 CFR §60.4245(d)). 

5.1.3. NESHAP 

NESHAP (40 CFR Part 61 and 40 CFR Part 63 [Maximum Achievable Control Technology {MACT}]) are emission 
standards established for HAP and are commonly applicable to major sources of HAP; however, there are some 
NESHAPs for area or non-major sources of HAP. A HAP major source is defined as having potential emissions in 
excess of 25 tpy for total HAP and/or potential emissions in excess of 10 tpy for any individual HAP. NESHAPs 
apply to sources in specifically regulated industrial source categories (Clean Air Act Section 112[d]) or on a 
case-by-case basis (Section 112[g]) for facilities not regulated as a specific industrial source type. The Rexton 
Facility will be an area source of HAP. Applicability of NESHAPs for area HAP sources is described below.  

5.1.3.1. National Emission Standards for Hazardous Air Pollutants for Stationary Reciprocating 
Internal Combustion Engines (MACT Subpart ZZZZ) 

MACT Subpart ZZZZ establishes emission and operating limitations for HAP emitted from stationary 
reciprocating internal combustion engines (RICE) located at major and area sources of HAP emissions. 
Applicability under NESHAP Subpart ZZZZ depends on various parameters, including engine size, engine status 
as existing versus new, emergency versus non-emergency, and whether the engine is located at an area source 
or major source of HAP. The Rexton Facility will be an area source of HAP. The proposed engines are subject to 
NESHAP ZZZZ; however, compliance with NESHAP ZZZZ is shown by maintaining compliance with NSPS IIII or 
JJJJ.32 

                                                                 
32 40 CFR §63.6590(c)(6) 
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5.1.3.2. Standards for Lime Manufacturing Plants (MACT Subpart AAAAA) 

MACT Subpart AAAAA establishes emission standards for lime manufacturing plants that are a major source of 
HAP emissions. The Rexton Facility meets the definition of a lime manufacturing plant; however, the Rexton 
Facility will be an area source of HAP. Therefore, the Rexton Facility is not subject to the requirements of 
Subpart AAAAA.  

Although current emission calculations show HCl emissions to be less than 10 tpy, Graymont plans to submit an 
initial notification for 40 CFR 63 Subpart AAAAA, National Emission Standards for Hazardous Air Pollutants for 
Lime Manufacturing Plants, for the case that the original estimated emission factors are incorrect. As such, 
Graymont requests flexibility in any HCl emission limits set for the kiln. Following initial emission testing for 
HCl, Graymont will either: 
 
Request to withdraw the initial notification for 40 CFR 63 Subpart AAAAA and continue to operate as an area 
source of HAP emissions if the emission factor is correct and potential HCl emissions are less than 10 tpy, or  
Comply with the requirements of Subpart AAAAA if the potential HCl emissions are greater than 10 tpy.  
 
If the latter is correct, Graymont will reevaluate applicable requirements for other potentially applicable major 
and area source MACT standards. 

5.1.3.3. National Emission Standards for Hazardous Air Pollutants for Major Sources: Industrial, 
Commercial, and Institutional Boilers and Process Heaters (MACT Subpart DDDDD) 

MACT Subpart DDDDD establishes emission limitations and work practice standards for HAP emitted from 
industrial, commercial, and institutional boilers and process heaters located at major sources of HAP emissions. 
As the Rexton Facility will be an area source of HAP, the requirements of Subpart DDDDD do not apply to the 
water bath heater.  

5.1.3.4. National Emission Standards for Hazardous Air Pollutants for Source Category: Gasoline 
Dispensing Facilities (MACT Subpart CCCCCC) 

MACT Subpart CCCCCC establishes emission limits and management practices for HAP emissions from the 
loading of gasoline storage tanks at gasoline dispensing facilities (GDF) located at an area source. The Rexton 
Facility will be an area source of HAP. Therefore, Graymont will comply with the provisions of MACT Subpart 
CCCCCC for the proposed GDF. The gasoline tank will be subject to the requirements in 40 CFR §63.11116 (i.e., 
the requirements for a GDF with a monthly throughput less than 10,000 gallons). Graymont will handle gasoline 
at the GDF to prevent vapor releases to the atmosphere, including minimizing gasoline spills, cleaning gasoline 
spills as soon as possible, covering and sealing gasoline containers and fill pipes when not in use, and minimizing 
gasoline sent to open waste collection systems. 

5.1.3.5. National Emission Standards for Hazardous Air Pollutants for Industrial, Commercial, and 
Institutional Boilers Area Sources (MACT Subpart JJJJJJ) 

MACT Subpart JJJJJJ establishes emission limits, operational standards, and energy assessment requirements for 
HAP emissions from industrial, commercial, and institutional boilers operating within area sources of HAP 
emissions. 40 CFR §63.11237 defines a boiler:  
 

Boiler means an enclosed device using controlled flame combustion in which water is heated to recover 
thermal energy in the form of steam and/or hot water. Controlled flame combustion refers to a steady-
state, or near steady-state, process wherein fuel and/or oxidizer feed rates are controlled. A device 
combusting solid waste, as defined in §241.3 of this chapter, is not a boiler unless the device is exempt from 
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the definition of a solid waste incineration unit as provided in section 129(g)(1) of the Clean Air Act. Waste 
heat boilers, process heaters, and autoclaves are excluded from the definition of Boiler. 

 
The water bath heater is a process heater and therefore is excluded from the definition of a boiler. Therefore, 
this subpart does not apply.  

5.2. MICHIGAN REGULATORY APPLICABILITY ANALYSIS 
This project is being permitted under the regulations contained in the Michigan Administrative Code (MAC).  

5.2.1. MAC R 336.1201 (Rule 201) 

Rule 201 requires a person to obtain a Permit to Install (PTI) before they install, construct, reconstruct, relocate, 
or modify any process or process equipment having the potential to emit an air contaminant. The proposed 
project does not meet any of the exemptions allowed in MAC R 336.1202, R 336.1277 to R 336.1291, or R 
336.2823(15). Therefore, the proposed project requires a PTI. 

5.2.2. MAC R 336.1224 (Rule 224) 

Rule 224 includes the requirements for the application of BACT for toxics (T-BACT) for new and modified 
sources of air toxics. Per MAC R 336.1224(2), T-BACT requirements do not apply to the following: 
 
Emission units subject to a standard promulgated under section 112(d) of the Clean Air Act or for which a 
control technology determination has been made under section 112(g) or 112(j) for any of the following: 

• HAP listed in section 112(b) of the Clean Air Act. 
• Other toxic air contaminants (TACs) that are VOC or PM if the 112(d) standard or the determination 

made under sections 112(g) or 112(j) controls similar compounds that are also VOC or PM. 
An emission unit or units that is in compliance with all of the following: 

• The maximum allowable emissions of each TAC from the proposed new or modified emission unit or 
units is 0.1 pound per hour (lb/hr) or less for a carcinogen or 1.0 lb/hr or less for any other TAC. 

• The applicable initial threshold screening level for the TAC is more than 200 micrograms per cubic 
meter (µg/m3). 

• The applicable initial risk screening level is more than 0.1 µg/m3. 
Emission units emitting only TACs that are VOC or particulate that are in compliance with BACT for VOC and PM, 
including MAC R 336.1702, or lowest achievable emission rate requirements for VOC and PM. 
Engines, turbines, boilers, and process heaters burning solely natural gas, diesel fuel (No. 2 fuel oil), or biodiesel, 
of up to 100 MMBtu per hour, provided that the effective stack is vertical and unobstructed and is at least 1.5 
times the building height, and the building setback is at least 100 feet from the property line.  
Natural gas fuel-burning equipment or natural gas-fired equipment that meet all the following: 

• A maximum natural gas usage rate of 50,000 cubic feet per hour (ft3/hr) or less.  
• Emissions from the source are discharged from an unobstructed stack oriented vertically upwards.  
• With a stack height at least 1.5 times the height of the building most influential in determining the 

predicted ambient impacts of the emissions. 
Air pollution control equipment that combusts only natural gas as fuel. 
 
In addition, the emission sources listed in Table 5-5 are exempt from health-based screening level requirements 
since they meet the requirements of MAC R 336.1226(e).  
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Table 5-5. Emissions Exempt from Health-Based Screening Level Requirements 

Unit Exemption 

Natural Gas-Fired Power Plant Engine Generators Rule 226(e) 
Emergency Diesel Generator Rule 226(e) 

 
The engines at the Rexton Facility are subject to MACT Subpart ZZZZ, which are standards promulgated under 
112(d) of the Clean Air Act. MACT Subpart ZZZZ controls CO and/or formaldehyde as a surrogate for organic 
HAP from the engines; therefore, the requirements of Rule 224 do not apply to VOC TAC emissions from the 
engines. 
 
VOC TAC are subject to Rule 702 BACT (discussed in Section 5.2.7 below), and particulate TAC are subject to PSD 
BACT (discussed in Section 6.9 below). Because these compounds are already subject to a BACT requirement as 
VOCs and PM, they are exempted from the requirement to meet T-BACT under MAC R 336.1224(2)(c). 
 
Beside particulate and VOC TAC emissions, the kiln emits acid gases including HCl and HF. As the kiln is subject 
to PSD BACT for SO2 emissions, Graymont proposes to demonstrate compliance with Rule 224 for acid gas TAC 
by complying with SO2 BACT as a surrogate. SO2 BACT is discussed in Section 6.8 below. 

5.2.3. MAC R 336.1225 (Rule 225) 

Rule 225 includes the requirements for a health-based screening level for new or modified sources of TAC. 
MAC R 336.1225(1) prohibits the emission of the TAC from the proposed new or modified emission unit or units 
in excess of the maximum allowable emission rate which results in a predicted maximum ambient impact that is 
more than the initial threshold screening level or the initial risk screening level, or both, except as provided in 
MAC R 336.1225(2), R 336.1225(3), and R 336.1226. 
 
The emission sources listed in Table 5-5 meet the requirements of MAC R 336.1226(e); therefore, these 
emission sources are exempt from health-based screening level requirements. 
 
Graymont conducted a dispersion modeling analysis pursuant to MAC R 336.1227(1)(c) for TAC pollutants from 
the project, excluding emission sources listed in Table 5-5, to demonstrate that ground-level concentrations, 
based on AERMOD results, are less than the associated screening levels and thus in compliance with Rule 225. 
The maximum emission rates for each TAC from coal and natural gas are used to compare against that 
compound’s screening level.  
 
The modeling analysis, including detailed TAC calculations and modeled impacts, is included in Appendix F of 
this application.  

5.2.4. MAC R 336.1301 (Rule 301)  

The proposed project is subject to the Rule 301 opacity limits. Rule 301(1)(a) requires a 6-minute average of 
20% opacity, with the exception of one 6-minute average per hour of 27% opacity, which applies to all PM-
emitting sources not subject to a NSPS. Rule 301(1)(b) requires opacity emissions to meet a limit required by a 
NSPS, which applies to all NSPS-subject sources that emit PM. Rule 301(1)(c) requires opacity emissions to meet 
a limit specified as a condition of a permit to install or permit to operate. Note that the lime kiln and associated 
cooler are subject to more stringent emission limits established under NSPS Subpart HH found in 40 CFR 
§60.342(a), coal handling operations are subject to a more stringent more stringent emission limits established 
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under NSPS Subpart Y in 40 CFR §60.254(b), and stone handling operations are subject to a more stringent 
emission limits established under NSPS Subpart OOO in 40 CFR §60.672(b). 

5.2.5. MAC R 336.1331 (Rule 331) 

The kiln is subject to the Rule 331 particulate emission limits, specifically Section E of Table 31, which limits PM 
emissions form chemical or mineral kilns to 0.20 pounds per 1,000 pounds exhaust gas. Note that the kiln is 
subject to more stringent emission limits established under NSPS Subpart HH found in 40 CFR §60.342(a). 

5.2.6. MAC R 336.1401 (Rule 401) 

Rule 401 identifies limits on SO2 from power plants and provides both sulfur-in-fuel limits as well as SO2 
concentration based emission limits. The Rexton Facility will contain a single structure that will be devoted to 
electrical generation; therefore, this structure meets the definition of a power plant under MAC R 336.1401a. 
However, the power plant proposed for the facility utilizes natural gas-fired reciprocating engines, which are not 
regulated by Rule 401. 

5.2.7. MAC R 336.1402 (Rule 402) 

Rule 402 includes standards for emissions of SO2 for fuel-burning sources (i.e., coal or fuel oil) other than power 
plants. The kiln will be authorized to combust coal. However, MAC R 336.1402(2) states that the rule does not 
apply to fuel-burning equipment at a stationary source that is unable to comply with the specified emission 
limits because of SO2 emissions caused by the presence of sulfur in other raw materials charged to the fuel-
burning equipment. The coal fueling the kiln will meet the SO2 standards of 2.4 lb/MMBtu required by Rule 402, 
which is equivalent to coal of approximately 1.5 percent sulfur by weight. 
 
The emergency engines will be authorized to burn diesel fuel. These engines are subject to the limits of R 
336.1402(1), which states that SO2 emissions from the combustion of fuel oil are not to exceed 1.7 pounds per 
MMBtu (lb/MMBtu) of heat input. Graymont will comply with this limit through the use of diesel fuel with a 
sulfur content of 0.05% by weight or less. 

5.2.8. MAC R 336.1604 (Rule 604) 

Rule 604 regulates emissions of VOCs from existing vessels that have a storage capacity greater than 40,000 
gallons and store organic compounds having a true vapor pressure of more than 1.5 pounds per square inch 
absolute (psia) but less than 11 psia. The tanks will have a capacity less than 40,000 gallons. Therefore, this rule 
does not apply. 

5.2.9. MAC R 336.1605 (Rule 605) 

Rule 605 regulates emissions of VOCs from existing vessels that have a storage capacity greater than 40,000 
gallons and store organic compounds having a true vapor pressure of 11 or more psia. The tanks will have a 
capacity less than 40,000 gallons. Therefore, this rule does not apply. 

5.2.10. MAC R 336.1623 (Rule 623) 

Rule 623 regulates emissions of VOCs from existing external floating roof vessels that have a storage capacity 
greater than 40,000 gallons and store organic compounds having a true vapor pressure of more than 1.0 psia but 
less than 11 psia. The tanks will have a capacity less than 40,000 gallons. Therefore, this rule does not apply. 
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5.2.11. MAC R 336.1702 (Rule 702) 

This project is considered a “new source” pursuant to Rule 701 and is therefore subject to the VOC emission 
limitation standards in Rule 702, which requires VOC emissions to be limited to the most stringent allowable 
emission rate: 
 

1. As identified by the Michigan Department of Environment, Great Lakes, and Energy (EGLE) on its 
own initiative or based on the application of BACT; 

2. Pursuant to a federal NSPS; 
3. As specified as a permit condition; or 
4. As specified under Part 6 of the EGLE Air Pollution Control Rules. 

 
The kiln at the Rexton Facility is not subject to any VOC emissions standards under either Part 6 of the EGLE Air 
Pollution Control Rules or under a federal NSPS. Therefore, Graymont proposes that good combustion controls 
be considered BACT for the purposes of Rule 702. Add-on controls for VOC emissions from combustion sources 
are not commonly required under BACT. In addition, the kiln’s potential to emit VOC is very small, as 
demonstrated in the calculations found in Appendix C. Therefore, Graymont concludes that it is not appropriate 
to require add-on controls for VOC control from the kiln.  
 
The water bath heater, emergency engines and the power plant engines at the Rexton Facility is not subject to 
any VOC emissions standards under either Part 6 of the EGLE Air Pollution Control Rules. The emergency 
engines are subject to the VOC emission limits in NSPS Subpart IIII and the power plant engines are subject to 
VOC emission limits in NSPS Subpart JJJJ. Graymont will comply with the emission limits in NSPS Subparts IIII 
and JJJJ. The water bath heater is not subject to any emission limit. Graymont proposes the following as BACT:  
 
Water Bath Heater: Good combustion practices 
Emergency Engines: Certified engines, limited operation, and good combustion practices 
Power Plant Engines: Oxidation Catalyst 
 
See the discussion in Section 6 below for a detailed analysis of BACT for the kiln. 

5.2.12. MAC R 336.1703 (Rule 703) 

Rule 703 is applicable to loading gasoline into new stationary vessels of more than 2,000 gallon capacity at 
dispensing facilities. Per MAC R 336.1104(g), a “dispensing facility” means a location where gasoline is 
transferred to a motor vehicle tank from a stationary vessel. The gasoline tank meets the definition of a 
dispensing facility. However, the maximum capacity of the gasoline tank is less than 2,000 gallons. Therefore, 
this rule does not apply. 

5.2.13. MAC R 336.1704 (Rule 704) 

Rule 704 is applicable to loading gasoline into new stationary vessels of more than 2,000 gallon capacity at 
loading facilities. Per MAC R 336.1112(d), a “loading facility” means a location where volatile organic 
compounds are received from sources of supply and are stored for later delivery to another facility. The gasoline 
tank does not meet the definition of a loading facility. Furthermore, the maximum capacity of the gasoline tank is 
less than 2,000 gallons. Therefore, this rule does not apply. 
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5.2.14. MAC R 336.1801 (Rule 801) 

Rule 801 includes standards for emissions of NOX from stationary sources. The proposed engines at the Rexton 
Facility are not subject to NOX emissions limitations in Rule 801 as each engine’s rated heat input is less than 
250 MMBtu/hr and the potential ozone season emissions of NOX from each engine is less than 25 tons per 
season. 

5.2.15. MAC R 336.1802 (Rule 802) 

Rule 802 establishes a NOX emissions budget and NOX trading program for electricity-generating units and large 
affected units. The proposed engines at the Rexton Facility do not produce electricity for sale and each engine’s 
rated heat input is less than 250 MMBtu/hr. 

5.2.16. MAC R 336.1818 (Rule 818) 

Rule 818 includes standards for emissions of NOX from stationary internal combustion engines. Specifically, the 
regulation applies to owners and operators of “a large NOX SIP call engine,” defined in Rule 818(1)(f) as “a 
stationary internal combustion engine emitting more than 1 ton of oxides of nitrogen per average ozone control 
period day in 1995.” The engines are not subject to NOX limitations in Rule 818 as they were not in operation in 
1995 and thus do not meet the definition of “large NOX SIP call engines.” Additionally, each engine has potential 
daily NOX emissions of less than 1 ton per day. 
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6. BACT ANALYSIS 

This section presents the BACT analysis in support of the proposed PSD/Title V Permit Application. 

6.1. BACT DEFINITION 
Pursuant to 40 CFR §52.21(j), a BACT analysis is required for each new or physically modified emissions unit for 
each pollutant that is subject to PSD review. The Rexton Facility is subject to PSD permitting regulations 
promulgated by MAC R 336.2801 through 336.2823 (Rules 1801 through 1823). BACT is defined in 40 CFR 
§52.21(b)(12) as: 
 

…an emissions limitation (including a visible emission standard) based on the maximum degree of 
reduction for each pollutant subject to regulation under Act which would be emitted from any proposed 
major stationary source or major modification which the Administrator, on a case-by-case basis, taking 
into account energy, environmental, and economic impacts and other costs, determines is achievable for 
such source or modification through application of production processes or available methods, systems, and 
techniques, including fuel cleaning or treatment or innovative fuel combustion techniques for control of 
such pollutant. In no event shall application of best available control technology result in emissions of any 
pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR parts 60 and 
61. If the Administrator determines that technological or economic limitations on the application of 
measurement methodology to a particular emissions unit would make the imposition of an emissions 
standard infeasible, a design, equipment, work practice, operational standard, or combination thereof, may 
be prescribed instead to satisfy the requirement for the application of best available control technology. 
Such standard shall, to the degree possible, set forth the emissions reduction achievable by implementation 
of such design, equipment, work practice or operation, and shall provide for compliance by means which 
achieve equivalent results. [primary BACT definition] 

 
The primary BACT definition can be best understood by breaking it apart into its separate components, which 
are discussed below.  

6.1.1. Emission Limitation 

BACT is “an emission limitation.” While BACT is prefaced upon the application of technologies to achieve that 
limit, the final result of BACT is an emission limit. In general, this limit would be an emission rate limit of a 
pollutant (i.e., lb/ton).33 Under certain conditions, the Administrator can prescribe a design, equipment, work 
practice, operational standard, or combination thereof, to satisfy the requirement for the application of best 
available control technology. 

6.1.2. Case-by-Case Basis 

The following is from the primary BACT definition: 
 

…on a case-by-case basis, taking into account energy, environmental, and economic impacts and other costs… 
 

                                                                 
33 Emission limits can be broadly differentiated as “rate-based” or “mass-based.” For a lime kiln, a rate-based limit would 

typically be in units of lb/ton product (mass emissions per product throughput). In contrast, a typical mass-based limit 
would be in units of lb/hr (mass emissions per time). 
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Unlike many of the Clean Air Act programs, the PSD program’s BACT evaluation is case-by-case. To assist 
applicants and regulators with the case-by-case process, in 1987 U.S. EPA issued a memorandum that 
implemented certain program initiatives to improve the effectiveness of the PSD program within the confines of 
existing regulations and state implementation plans.34 Among the initiatives was a “top-down” approach for 
determining BACT. The five steps in a top-down BACT evaluation can be summarized as follows: 
 
Step 1. Identify all possible control technologies; 
Step 2. Eliminate technically infeasible options; 
Step 3. Rank the technically feasible control technologies based upon emission reduction potential; 
Step 4. Evaluate ranked controls based on energy, environmental, and/or economic considerations; and 
Step 5. Select BACT. 
 
While the top-down BACT analysis is a procedural approach suggested by U.S. EPA policy, this approach is not 
specifically mandated as a statutory requirement of the BACT determination. As discussed in Section 6.1.1, the 
BACT limit is an emissions limitation and does not require the installation of any specific control device (though 
it may result in a limit prefaced upon using a specific control device). 

6.1.3. Achievable 

The following is from the primary BACT definition: 
 

…based on the maximum degree of reduction …[that EGLE]… determines is achievable … through application of 
production processes or available methods, systems and techniques, including fuel cleaning or treatment or 
innovative fuel combustion techniques… 

 
BACT is to be set at the lowest value that is achievable. However, there is an important distinction between 
emission rates achieved at a specific time on a specific unit and an emission limitation that a unit must be able to 
meet continuously over its operating life.  

As discussed by the DC Circuit Court of Appeals 
 

In National Lime Ass'n v. EPA, 627 F.2d 416, 431 n.46 (D.C. Cir. 1980), we said that where a statute requires 
that a standard be "achievable," it must be achievable "under most adverse circumstances which can 
reasonably be expected to recur."35 

 
U.S. EPA has reached similar conclusions in prior determinations for PSD permits. 
 

Agency guidance and our prior decisions recognize a distinction between, on the one hand, measured 
“emissions rates,” which are necessarily data obtained from a particular facility at a specific time, and on the 
other hand, the “emissions limitation” determined to be BACT and set forth in the permit, which the facility is 
required to continuously meet throughout the facility’s life. Stated simply, if there is uncontrollable 
fluctuation or variability in the measured emission rate, then the lowest measured emission rate will 
necessarily be more stringent than the “emissions limitation” that is “achievable” for that pollution control 
method over the life of the facility. Accordingly, because the “emissions limitation” is applicable for the 
facility’s life, it is wholly appropriate for the permit issuer to consider, as part of the BACT analysis, the extent 

                                                                 
34 Memo dated December 1, 1987, from J. Craig Potter (EPA Headquarters) to EPA Regional Administrators, titled 

“Improving New Source Review Implementation.” 
35 As quoted in Sierra Club v. EPA (97-1686). 
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to which the available data demonstrate whether the emissions rate at issue has been achieved by other 
facilities over a long term.36 

 
Thus, BACT must be set at the lowest feasible emission rate recognizing that the facility must be in compliance 
with that limit for the lifetime of the facility on a continuous basis. While viewing individual unit performance 
can be instructive in evaluating what BACT might be, any actual performance data must be viewed carefully, as 
rarely will the data be adequate to truly assess the performance that a unit will achieve during its entire 
operating life. In contrast to limited snapshots of actual performance data, emission limits from similar sources 
can reasonably be used to infer what is “achievable.” However, limits established for facilities which were never 
built must be scrutinized, as the technologies and equipment have not been demonstrated and the company 
never took a significant liability in having to meet that limit. Similarly, permitted units which have not yet 
commenced construction must also be viewed with special care as a performance demonstration has yet to be 
performed for those units. 
 
To assist in meeting the BACT limit, the source must consider production processes or available methods, 
systems or techniques, as long as those considerations do not redefine the source (see Section 6.2). 

6.1.4. Floor 

The following is from the primary BACT definition: 
 

…emissions [shall not] exceed… 40 CFR Parts 60 and 61. 
 
The least stringent emission rate allowable for BACT is any applicable limit under either NSPS Part 60 or 
NESHAP Part 61. State SIP limitations must also be considered when determining the floor. 

6.2. REDEFINING THE SOURCE 
Historical practice, as well as recent court rulings, has been clear that a key foundation of the BACT process is 
that BACT applies to the type of source proposed by the applicant and that redefining the source is not 
appropriate in a BACT determination. 
 
Though BACT is based on the type of source as proposed by the applicant, the scope of the applicant’s ability to 
define the source is not absolute. As U.S. EPA notes, a key task for the reviewing agency is to determine which 
parts of the proposed process are inherent to the applicant’s purpose and which parts may be changed without 
changing that purpose. As discussed by U.S. EPA in an opinion on the Prairie State project, 
 

We find it significant that all parties here, including Petitioners, agree that Congress intended the permit 
applicant to have the prerogative to define certain aspects of the proposed facility that may not be redesigned 
through application of BACT and that other aspects must remain open to redesign through application of 
BACT.37 
 

                                                                 
36 EPA Environmental Appeals Board (EAB) decision, In re: Newmont Nevada Energy Investment L.L.C. PSD Appeal No. 05-04, 

decided December 21, 2005. Environmental Administrative Decisions, Volume 12, Page 442. 
37 EPA EAB decision, In re: Prairie State Generating Company. PSD Appeal No. 05-05, decided August 24, 2006, Page 20. 
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When the Administrator first developed [U.S. EPA’s policy against redefining the source] in Pennsauken, the 
Administrator concluded that permit conditions defining the emissions control systems “are imposed on the 
source as the applicant has defined it” and that “the source itself is not a condition of the permit.38 

 
Given that some parts of the project are not open for review under BACT, U.S. EPA then discusses that it is the 
permit reviewer’s burden to define the boundary. Based on the precedent set in multiple prior U.S. EPA rulings 
(e.g., Pennsauken County Resource Recovery [1988], Old Dominion Electric Coop [1992], Spokane Regional 
Waste to Energy [1989], U.S. EPA states the following in Prairie State: 
 

For these reasons, we conclude that the permit issuer appropriately looks to how the applicant, in proposing 
the facility, defines the goals, objectives, purpose, or basic design for the proposed facility. Thus, the permit 
issuer must be mindful that BACT, in most cases, should not be applied to regulate the applicant's objective or 
purpose for the proposed facility, and therefore, the permit issuer must discern which design elements are 
inherent to that purpose, articulated for reasons independent of air quality permitting, and which design 
elements may be changed to achieve pollutant emissions reductions without disrupting the applicant's basic 
business purpose for the proposed facility.39 

 
U.S. EPA’s opinion in Prairie State was upheld on appeal to the Seventh Circuit Court of Appeals, where the court 
affirmed the substantial deference due the permitting authority on defining the demarcation point.40 
 
Taken as a whole, the permitting agency is tasked with determining which controls are appropriate, but the 
discretion of the agency does not extend to a point requiring the applicant to redefine the source.  
 
Graymont defines the proposed project as: 
 
A multiple fuel rotary lime kiln designed to produce lime (CaO) from limestone (CaCO3); 
Associated material handling operations for raw material and fuel preparation; 
Final product handling; 
Natural gas-fired ICE for firm electrical generation solely for the Rexton Facility;  
Process heating; and 
Emergency engines due to the remote location of the site.  
 
The rotary kiln was selected and designed specifically to meet the basic purpose of the proposed Rexton Facility 
plant; modifications to the kiln and supporting processes solely for the purposes of reducing regulated air 
pollutant emissions are not appropriate in a BACT analysis. 

6.3. BACT METHODOLOGY 
In a memorandum dated December 1, 1987, the U.S. EPA stated its preference for a “top-down” BACT analysis.41 
As previously noted, the minimum control efficiency to be considered in a BACT assessment must result in an 
                                                                 
38 EPA EAB decision, In re: Prairie State Generating Company. PSD Appeal No. 05-05, decided August 24, 2006, Page 23. 
39 EPA EAB decision, In re: Prairie State Generating Company. PSD Appeal No. 05-05, decided August 24, 2006, Page 23. See 

also EPA EAB decision, In re: Desert Rock Energy Company LLC. PSD Appeal Nos. 08-03, 08-04, 08-05 & 08-06, decided 
Sept. 24, 2009, page 530 (“The Board articulated the proper test to be used to [assess whether a technology redefines the 
source] in Prairie State.”).  

40 Sierra Club v. EPA and Prairie State Generating Company LLC, Seventh Circuit Court of Appeals, No. 06-3907, August 24, 
2007. Rehearing denied October 11, 2007. 

41 Memo dated December 1, 1987, from J. Craig Potter (EPA Headquarters) to EPA Regional Administrators, titled 
“Improving New Source Review Implementation.” 
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emission rate less than or equal to any applicable NSPS or NESHAP emission rate for the source. After 
determining if any NSPS or NESHAP are applicable, the first step in this approach is to determine, for the 
emission unit in question, the most stringent control available for a similar or identical source or source 
category. If it can be shown that this level of control is technically, environmentally, or economically infeasible 
for the unit in question, then the next most stringent level of control is determined and similarly evaluated. This 
process continues until the BACT level under consideration cannot be eliminated by any substantial or unique 
technical, environmental, or economic objections.  
 
Presented below are the five basic steps of a top-down BACT review as identified by the U.S. EPA.42 

6.3.1. Step 1 – Identify All Control Technologies 

Available control technologies with the practical potential for application to the emission unit and 
regulated air pollutant in question are identified. Available control options include the application of 
alternate production processes and control methods, systems, and techniques including fuel cleaning 
and innovative fuel combustion, when applicable. The application of demonstrated control technologies 
in other similar source categories to the emission unit in question can also be considered. While 
identified technologies may be eliminated in subsequent steps in the analysis based on technical and 
economic infeasibility or environmental and energy impacts, control technologies with potential 
application to the emission unit under review are identified.  

The following methods are used to identify potential technologies:  

1) Researching the Reasonably Available Control Technology (RACT)/BACT/Lowest Achievable 
Emission Rate (LAER) Clearinghouse (RBLC) database,  

2) Surveying regulatory agencies,  
3) Drawing from previous engineering experience,  
4) Surveying air pollution control equipment vendors, and/or  
5) Surveying available literature.  

As previously discussed, the U.S. EPA has not considered the BACT requirement as a means to redefine 
the design of a source when considering available control technologies. A control technology or 
alternative production process that would be inconsistent with the fundamental objectives or basic 
design of a source would “redefine the source” and may be eliminated in Step 1 of the top-down BACT 
analysis. 

6.3.2. Step 2 – Eliminate Technically Infeasible Options 

After the available control technologies have been identified, each technology is evaluated with respect 
to its technical feasibility in controlling the PSD-triggering pollutant emissions from the source in 
question. An undemonstrated technology is only technically feasible if it is “available” and “applicable.” A 
control technology is only considered available if it has reached the licensing and commercial sales 
phase of development. Control technologies in the R&D and pilot scale phases are not considered 
available. Based on U.S. EPA guidance, an available control technology is presumed applicable if it has 
been permitted or actually implemented by a similar source.  
 

                                                                 
42 U.S. EPA. Draft New Source Review Workshop Manual, Chapter B. Research Triangle Park, North Carolina. October, 1990, 

https://www.epa.gov/sites/production/files/2015-07/documents/1990wman.pdf. 

https://www.epa.gov/sites/production/files/2015-07/documents/1990wman.pdf
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Decisions about technical feasibility of a control option consider the physical or chemical properties of 
the emissions stream in comparison to emissions streams from similar sources successfully 
implementing the control alternative. A control option is eliminated from consideration if there are 
process-specific conditions that prohibit the implementation of the control technology or if the highest 
control efficiency of the option would result in an emission level that is higher than any applicable 
regulatory limits. 

6.3.3. Step 3 – Rank Remaining Control Options by Effectiveness  

Once technically infeasible options are removed from consideration, the remaining options are ranked 
based on their control effectiveness. If there is only one remaining option or if all of the remaining 
technologies could achieve equivalent control efficiencies, ranking based on control efficiency is not 
required. 

6.3.4. Step 4 – Evaluate Most Effective Controls and Document Results 

Beginning with the most efficient control option in the ranking, detailed economic, energy, and 
environmental impact evaluations are performed. If a control option is determined to be economically 
feasible without adverse energy or environmental impacts, it is not necessary to evaluate the remaining 
options with lower control efficiencies. Alternatively, if adverse economic, environmental, or energy 
impacts are associated with the top control option, the next most stringent option is evaluated. This 
process continues until a control technology is identified. 
 
The economic evaluation centers on the cost effectiveness of the control option. Costs of installing and 
operating control technologies are estimated and annualized following the methodologies outlined in 
the U.S. EPA’s OAQPS Control Cost Manual (CCM) and other industry resources.43 Note that the CCM is 
currently going through revision and the 7th edition is anticipated to be completed in its entirety in 
2021. Certain chapters will be finalized, piecemeal, in the interim. 

6.3.5. Step 5 – Select BACT 

In the final step, one pollutant-specific control option is proposed as BACT for each emission unit under 
review based on evaluations from the previous step. 
 
Although the first four steps of the top-down BACT process involve technical and economic evaluations 
of potential control options (i.e., defining the appropriate technology), the selection of BACT in the fifth 
step involves an evaluation of emission rates achievable with the selected control technology. BACT is an 
emission limit unless technological or economic limitations of the measurement methodology would 
make the imposition of an emissions standard infeasible, in which case a work practice or operating 
standard can be imposed. 
 

The U.S. EPA has consistently interpreted the statutory and regulatory BACT definitions as containing two core 
requirements that the agency believes must be met by any BACT determination, regardless of whether the "top-
down" approach is used. First, the BACT analysis must include consideration of the most stringent available 
                                                                 
43 Office of Air Quality Planning and Standards (OAQPS), EPA Air Pollution Control Cost Manual, Sixth Edition, EPA 452-02-

001 (https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-
pollution), Daniel C. Mussatti & William M. Vatavuk, January 2002. 

https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution
https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution
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control technologies, i.e., those which provide the “maximum degree of emissions reduction.” Second, any 
decision to require a lesser degree of emissions reduction must be justified by an objective analysis of “energy, 
environmental, and economic impacts.” 

6.4. BACT REQUIREMENT 
A BACT requirement applies to each new (or modified) emission unit from which there are emission increases of 
pollutants subject to PSD review. The project at the Rexton Facility triggers PSD review for NOX, CO, VOC, SO2, 
PM, PM10, PM2.5, and GHGs and thus, it is subject to BACT for these pollutants. The top-down BACT analysis for 
these pollutants has been performed for sources listed in Table 6-1 below. The analyses are contained in the 
following sections. Supporting documentation is included in Appendix E. A Selected BACT summary table is 
provided in Section 6.13. 

Table 6-1. Sources Requiring a BACT Analysis 

Emission Unit Description Pollutants Requiring BACT Group 
Kiln 1 NOX, CO, VOC, SO2, PM/PM10/PM2.5, GHG  Kiln 

Natural Gas SI ICE (Jenbacher J624) NOX, CO, VOC, SO2, PM/PM10/PM2.5, GHG Power Plant 

Natural Gas SI ICE (CAT C260-16) NOX, CO, VOC, SO2, PM/PM10/PM2.5, GHG Power Plant 

Emergency Engines NOX, CO, VOC, SO2, PM/PM10/PM2.5, GHG Emergency Engines 

Natural Gas Water Bath Heater NOX, CO, VOC, SO2, PM/PM10/PM2.5, GHG Heater 

Roadways PM/PM10/PM2.5 Roadways 

Stockpiles PM/PM10/PM2.5 Stockpiles 

Nuisance Dust Collectors PM/PM10/PM2.5 Material Handling 

Conveyor Discharge and Transfers PM/PM10/PM2.5 Material Handling 

6.4.1. Identification of Potential Control Technologies 

Graymont performed searches of the RBLC database for the following categories: 
 

Mineral Products 
• RBLC Process Type 90.019: Lime/Limestone Handling/Kilns/Storage/Manufacturing 
• RBLC Process Type 90.024: Non-metallic Mineral Processing (except 90.011, 90.019, 90.017, 90.026) 
• RBLC Process Type 90.999: Other Mineral Processing Sources 

Internal Combustion Engines (ICEs) 
• RBLC Process Type 17.110: Diesel fuel large (>500 hp) ICE 
• RBLC Process Type 17.130: Natural Gas large (>500 hp) ICE 
• RBLC Process Type 17.210: Diesel fuel small (≤500 hp) ICE 

Miscellaneous Sources 
• Fugitive Dust Sources: 

o RBLC Process Type 99.110: Agricultural Activities 
o RBLC Process Type 99.120: Ash Storage, Handling, Disposal 
o RBLC Process Type 99.130: Construction Activities 
o RBLC Process Type 99.140: Paved Roads 
o RBLC Process Type 99.150: Unpaved Roads 
o RBLC Process Type 99.190: Other Fugitive Dust Sources 
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In addition, BACT emissions limits from the following permits are also included in the RBLC results tables: 
 
Pete Lien and Sons, Inc.’s Wyoming facility (the Jonathon Lime Plant) permit issued on February 5, 2015 (State 
Permit ID CT-16003) 
Graymont Western Lime, Inc.’s Eden Plant permit issued on March 29, 2019 (Operation Permit Number 
420042480-P31)  
 
Although there are related industries (e.g., cement and clay sintering operations) available on the RBLC 
database, the substantial difference in design and function of a rotary lime kiln makes a direct comparison to 
units in those industries of limited value.  

6.4.2. Economic Feasibility Analysis 

Economic analyses were performed to compare total costs (capital and annual) for potential control 
technologies. Capital costs include the initial cost of the components intrinsic to the complete control system. 
Annual operating costs include the financial requirements to operate the control system on an annual basis and 
include overhead, maintenance, outages, raw materials, and utilities.  
 
The capital cost estimating technique used is based on a factored method of determining direct and indirect 
installation costs. That is, installation costs are expressed as a function of known equipment costs. This method 
is consistent with the latest U.S. EPA OAQPS guidance manual on estimating control technology costs.  
 
Total Purchased Equipment Cost represents the delivered cost of the control equipment, auxiliary equipment, 
and instrumentation. Auxiliary equipment consists of all the structural, mechanical, and electrical components 
required for the efficient operation of the device. Auxiliary equipment costs are estimated as a straight 
percentage of the equipment cost. Direct installation costs consist of the direct expenditures for materials and 
labor for site preparation, foundations, structural steel, erection, piping, electrical, painting, and facilities. 
Indirect installation costs include engineering and supervision of contractors, construction and field expenses, 
construction fees, and contingencies. Other indirect costs include equipment startup, performance testing, 
working capital, and interest during construction. 
 
Annual costs are comprised of direct and indirect operating costs. Direct annual costs include labor, 
maintenance, replacement parts, raw materials, utilities, and waste disposal. Indirect operating costs include 
plant overhead, taxes, insurance, general administration, and capital charges. Replacement part costs, such as 
the cost of replacement bags for a baghouse, were included where applicable, while raw material costs were 
estimated based upon the unit cost and annual consumption. With the exception of overhead, indirect operating 
costs were calculated as a percentage of the total capital costs. The indirect capital costs were based on the 
capital recovery factor (CRF) defined as: 
 

 
 

Where, 
CRF = Capital recovery factor 
i = Annual interest rate 
n = The equipment life in years 
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The equipment life is based on the normal life of the control equipment and varies on an equipment type basis. 
The same interest applies to all control equipment cost calculations. For this analysis, an interest rate of 7% was 
used based on information provided in the most recent OAQPS Control Cost Manual.  
 
Detailed cost analyses calculations for economic analyses presented within this BACT analysis are presented in 
Appendix E. 

6.5. NOX BACT 

6.5.1. NOX Emissions from the Lime Kiln 

There are three types of chemical kinetic processes that form NOX emissions from processes such as lime kilns. 
The NOX emissions from these chemical mechanisms are referred to as:  
 

1) Thermal NOX,  
2) Fuel NOX, and  
3) Prompt NOX.  

 
Thermal NOX is generated by the oxidation of molecular nitrogen (N2) in the combustion air as it passes through 
the flame in the kiln. This reaction requires high temperatures, hence the name thermal NOX. The formation of 
nitrogen oxide (NO) from oxygen (O2) and N2 in air at high temperatures is described by the well-known 
Zeldovich mechanism. In a lime kiln, due to the high temperatures required for the calcination reactions, thermal 
NOX is the predominant mechanism of NOX formation from the lime manufacturing process.  
 
Fuel NOX is the result of the conversion of nitrogen compounds contained in fuels to NOX during fuel combustion. 
For all practical purposes, prompt NOX, which can be significant in low-temperature, fuel-rich conditions where 
residence times are short, is not important in the lime manufacturing process  
 
NOX emissions can vary significantly from one kiln to another. There are many factors that can contribute to 
variation in NOX emissions particularly when comparing data collected on a short-term basis. These factors 
include, but are not limited to, the ability to control kiln feed consistently, the “burnability” of the raw material, 
and site-specific operations designed to ensure the proper product quality. Each of these variables results in the 
need to adjust the heat input to the pyroprocessing system, which alters the specific heat consumption of the 
kiln and, in turn, contributes to variations in the rates of thermal NOX generation on a plant and kiln specific 
basis.  

6.5.1.1. NOX BACT Stepwise Evaluation 

A general review of the RBLC has been performed for NOX emissions from lime kilns. For the RBLC review, 
determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis for the RBLC 
database search. The results of the RBLC search are included in Table 6-2. 
 
The following control technologies are available for controlling NOX emissions from the lime kiln: 
 

 Selective Non-Catalytic Reduction (SNCR), 
 Selective Catalytic Reduction (SCR), 
 Use of Low NOX Burners (LNB), 
 Use of low-nitrogen fuels, and 
 Proper Kiln Design and Operation. 
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There are several control technologies that are not considered under this BACT analysis since they have not 
been commercially demonstrated on a lime kiln. These technologies include, but are not limited to the following: 
 

 Mid-Kiln Firing (MKF); 
 Mixing Air Technology (MAT); 
 Catalyst Filters; 
 Flue gas recirculation (FGR); 
 Staged air combustion (Non-Selective Non-Catalytic Reduction [NSNCR]); 
 Reburn; 
 Water/steam injection; and 
 Oxy-fuel combustion. 

 
Table 6-3 provides the summary of the five-step NOX BACT analysis that is conducted for the lime kiln.  
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Table 6-2. Lime Kiln – RBLC Search Results for NOX 

RBLC ID Company Name State 
Permit 

Issuance Date Process Type Process Name Fuels 
Lime Production 

(tons per day) 
Control Method 

Description 

Standardized 
Emission Rate 

(lb/ton of lime) 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Two rotary kilns Coal and pet coke 1,200 (each) 

Low excess air and SNCR  

(not demonstrated at this 
site 1) 

3.5  30-day rolling 
average CEMS 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 2 Natural gas, coal, and 

pet coke 504 None listed 5.0 30-day average CEMS 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 3 Natural gas, coal, and 

pet coke 850 None listed 2.6 30-day average CEMS 

WI-0250 Graymont (WI) LLC WI 02/06/2009 90.019 Preheater rotary kiln Coal 650 Good combustion control, 
optimization 

~3.66 
(98.8 lb/hr) 

24-hour Avg.  
(3-hour avg.) CEMS 

CT-16003 2 PETE LIEN & SONS, 
INC. WY 2/5/2015 -- Preheater rotary kiln Coal and pet coke 600 Good combustion 

practices and kiln design 
4.0 

(100 lb/hr) 
Avg. of Three 1-

hour tests Annual testing 

420042480-
P31 3 

GRAYMONT 
WESTERN LIME, 

INC. 
WI 3/29/19 -- Rotary kilns 1 and 2 Coal and natural gas 750 (Kiln 1) 

1,300 (Kiln 2) 

Low NOX burner, proper 
kiln operation with good 

combustion practices 

3.0 
(43.8 lb/hr) 

Rolling 365-days 
(rolling 30-days) CEMS 

1 Based on permitting files, the SNCR has not been demonstrated at this site.  
2 State permit ID number.  
3 Operation Permit Number.  
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Table 6-3. Lime Kiln – Top-Down BACT Analysis for NOX 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant 

Control 
Technology Control Technology Description Technical Feasibility 

Typical Overall 
Standard 

Emission Rate  
(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN Kiln 1 NOX Selective Non-

Catalytic 
Reduction 
(SNCR) 

SNCR uses a reagent of either NH3 or a urea solution, which is injected 
into the gas stream, to reduce NOX to diatomic nitrogen and water. 
Residence times can vary between 0.001 and 10 seconds, with a 
preferred time of greater than 1 second.44 Depending on the reagent 
used, the optimum temperature range is between 1,560 and 2,100 °F 
due to the lack of a catalyst to lower the activation energy of the 
reactions. SNCR requires adequate mixing of NH3/urea with the 
combustion gases. 

Infeasible. SNCR has not been implemented on lime kilns in the U.S., with the 
exception of one instance of installation on record. The only entry of SNCR on a 
lime kiln in the RBLC database is for a facility that has not demonstrated successful 
implementation of SNCR for their cement kiln. 
 
Furthermore, the optimum temperature range for SNCR is between 1,560 and 
2,100 °F. The injection nozzles must be placed in the stone/pre-heater chamber for 
NH3/urea injection for this temperature range and to achieve NOX emission 
reduction. The gas exit temperatures at the kiln and the pre-heater vary largely 
within a narrow physical zone making it difficult to place the nozzles at proper 
locations to be effective resulting in poor removal efficiency. In addition, the 
residence time of the kiln will be less than a second which allows for minimal NOX 

reductions. Thus the effectiveness of the application of a SNCR would be to reduce 
NOX by levels that are not cost effective (see cost analysis in Appendix E). In 
summary, SNCR is infeasible due to unit-specific limitations in destruction 
efficiency, residence time, and exhaust gas temperature. 

1 ~$24,432 per ton of 
NOX removed 

N/A due to 
pre-control 
emissions 

being 
comparable 

to the lowest 
values listed 
in the RBLC, 

technical 
concerns, and 

cost 
effectiveness 

Selective 
Catalytic 
Reduction (SCR) 

SCR is an exhaust gas treatment process in which ammonia (NH3) is 
injected into the exhaust gas upstream of a catalyst bed. On the 
catalyst surface, NH3 and nitric oxide (NO) or NO2 react to form 
diatomic nitrogen and water. The technology requires an optimum 
temperature range of 480 to 800 °F. At temperatures outside this 
optimal range, the reaction kinetics decrease resulting in excess 
emissions of NH3.45 

Infeasible. SCR also requires an optimum temperature range of 400 to 800 °F and 
fairly constant temperatures, or emissions of NOX and NH3 can increase.1 The 
average exit temperature of the lime kiln is well below this range required for SCR. 
Therefore, the SCR catalyst would need to be located prior to the baghouse. 
However, poisoning or covering of the catalyst is almost certain in this heavily dust 
laden environment. This buildup has the potential to reduce the effectiveness of 
the SCR technology, and make cleaning of the catalyst difficult resulting in kiln 
downtime and significant operational costs. Operating at a low temperature 
increases the potential for NH3 slip, which can increase PM emissions. Additionally, 
fluctuations in exhaust gas temperatures reduce removal efficiency.  
 
In addition to these technical concerns, the use of an SCR introduces several 
environmental concerns. For example, the handling and disposal of spent catalyst 
have been recognized as an environmental risk and potential health hazard. The 
use of SCR will also require the storage and use of large quantities of anhydrous 
NH3. NH3 storage and use can be hazardous because of equipment failure and 
human error. In addition, the use of NH3 could subject the source to several new 
regulatory requirements. 
 
No variation of SCR has been proven effective in the lime industry and the Ozone 
Transport Commission has listed SCR as an infeasible control technology for lime 
kilns.2 For these reasons, the use of SCR has not been commercially demonstrated 
on a rotary lime kiln and is infeasible for this project. 

N/A N/A N/A 

                                                                 
44 Air Pollution Control Cost Manual, Section 4, Chapter 1, Selective Non-Catalytic Reduction, NOX Controls, May 2016. Page 1-7. https://www.epa.gov/sites/production/files/2017-12/documents/sncrcostmanualchapter7thedition20162017revisions.pdf  
45 Air Pollution Control Cost Manual, Section 4, Chapter 2, Selective Catalytic Reduction, NOX Controls, May 2016. Page 2-16. https://www.epa.gov/sites/production/files/2017-12/documents/scrcostmanualchapter7thedition_2016revisions2017.pdf  

https://www.epa.gov/sites/production/files/2017-12/documents/sncrcostmanualchapter7thedition20162017revisions.pdf
https://www.epa.gov/sites/production/files/2017-12/documents/scrcostmanualchapter7thedition_2016revisions2017.pdf
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Table 6-3. Lime Kiln – Top-Down BACT Analysis for NOX 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant 

Control 
Technology Control Technology Description Technical Feasibility 

Typical Overall 
Standard 

Emission Rate  
(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN Kiln 1 NOX Use of Low NOX 

Burners (LNB) 
A LNB is designed to reduce NOX emissions by modifying the fuel 
combustion process. The principle of all LNBs is stepwise (i.e., staged) 
combustion and localized exhaust gas recirculation (i.e., at the flame). 
LNBs are designed to reduce flame turbulence, delay fuel/air mixing, 
and establish fuel-rich zones for initial combustion. 

Feasible. 2 N/A Selected as 
BACT 

Use of low 
nitrogen fuels 

Using a fuel with lower amounts of fuel-bound nitrogen decreases 
nitrogen available for the formation of fuel NOX. Low nitrogen fuels 
include natural gas, coke, and ultra low nitrogen liquid fuel oils. 

Infeasible. The proposed rotary kiln is intended to serve markets that accept a 
higher sulfur content (more commodity based), as well as a lower sulfur content 
(more food grade based). The limiting of the fuel to natural gas alone will limit the 
intended markets for the kiln, which fundamentally changes the scope of the 
project. Therefore, this option is technically infeasible for the proposed kiln. In 
addition, thermal NOX is the primary mechanism for creating NOX emissions from 
the rotary kiln. Switching fuels would not materially reduce the formation of the 
thermal NOX and therefore would not be an effective method to control NOX.  

N/A N/A N/A 

Proper Kiln 
Design and 
Operation 

The key to controlling NOX emissions is efficient fuel combustion. 
Complete combustion is achieved by having sufficient oxygen 
available to react with the fuel. Having excess oxygen present will 
help achieve complete combustion, but will result in an increase in 
NOX emissions. A choice must be made between minimizing either CO 
or NOX. It is preferable to limit NOX emissions as they are normally a 
precursor to ozone formation. Graymont is motivated to ensure 
proper kiln design and operation in order to minimize fuel costs, 
which account for a significant cost of manufacturing lime. 

Feasible. The burner will be designed specifically for the kiln and will minimize 
products of incomplete combustion. Graymont will install and operate O2 monitors 
to help evaluate kiln operating conditions on a continuous basis. 

3 N/A Selected as 
BACT 

1 Air Pollution Control Cost Manual, Section 4, Chapter 2, Selective Catalytic Reduction, NOX Control, EPA/452/B-02-001, Page 2-9. 
2 Summary of Ozone Transport Commission (OTC) Candidate Control Measures – Control Measure Summary for Lime Kilns (5/3/06).
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6.5.1.2. NOX BACT Evaluation Summary for the Lime Kiln 

Based on the BACT analysis, Graymont proposes the use of a LNB and proper kiln design and operation 
as BACT for the lime kiln. There are no negative environmental and energy impacts associated with this 
option. In addition, the RBLC search proves that good combustion techniques are widely accepted as 
BACT for kilns. 
 
The source from the RBLC and permit search with the lowest NOX emission rate is from Chemical Lime, 
Ltd.’s Texas facility (RBLC ID TX-0726). The facility has an established BACT emission limit of 2.6 lb NOX 
per ton lime produced for a rotary lime kiln firing natural gas, coal, and pet coke.  
 
While some lime manufacturing facilities have had production-based BACT limits, there are three recent 
permits (prior 10 years) that contain both hourly and production-based BACT limits: 
 
Graymont’s Superior 2009 Wisconsin Department of Natural Resources (WDNR) permit, 
Pete Lien & Sons, Inc.’s Jonathon Lime Plant 2015 permit, and  
Graymont’s Eden 2018 WDNR permit.  
 
Given that there can be significant variability in lb NOX/tsf emissions based on operating conditions (e.g., 
type of stone, product transitions, etc.) establishing a production-based limit that can allow for all 
necessary operating scenarios can be difficult. A lb/hr emission limit better allows for the facility to 
operate as the market demands, while still minimizing actual mass emissions (which is more important) 
from the facility. Based on this, Graymont believes an emission limit on a lb/hr basis is most appropriate 
as the compliance method can directly ensure compliance with the total emissions on an ongoing basis. 
 
Emission limits based on stack tests are based on logic that the performance test is capturing worst-case 
emissions, and a lower emission limit should be able to be met over a much longer averaging period. 
While this may be logical when looking at total mass emissions (i.e., lb/hr), it is not appropriate for a 
production-based limit (i.e., lb/tsf). This is due to the fact that performance testing is done at steady-
state stable operation at or near maximum production rates as required by permit. This in no way 
accounts for the emissions that would be seen at values less than maximum production.  
 
When production is lessened and fuel mass along with it, NOX mass emissions on a lb/hr basis are 
expected to be lower; however, it is expected that NOX emissions on a lb/tsf basis would be higher at 
lower production rates due to the base energy load required for the calcination process. This base load 
energy remains constant during operation of the kiln regardless of stone feed rate. Therefore, the NOX 
mass levels (numerator) would decrease materially slower in proportion to the stone feed rate 
(denominator) as the stone feed rate decreases. This means that the lowest lb/tsf rates would be 
expected at maximum production values. It would be infeasible to sustain maximum production values 
at all times as changes are required on an ongoing basis to meet market demand volumes, product mix, 
and quality requirements. For these reasons, Graymont is proposing a mass-based limit.  
 
The proposed NOX emission rate from the kiln is 168.75 lb/hr (equivalent to approximately 3.0 lb NOX 
per ton of lime) on a 3-hour average basis. As demonstrated in Table 6-3 above, it is neither technically 
nor economically feasible to achieve a lower emission rate. Compliance will be demonstrated through 
periodic stack testing per EPA Method 7E. 
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6.5.2. NOX Emissions from the Power Plant 

NOX emissions from power plant engines are generated thermally when nitrogen reacts with oxygen in 
the combustion air in a high-temperature environment and from oxidation of nitrogen compounds in the 
fuel. Both forms of emissions happen at higher temperatures and therefore are of concern when dealing 
with natural gas combustion engines. 

6.5.2.1. NOX BACT Stepwise Evaluation 

A general review of the RBLC has been performed for NOX emissions from the power plant natural gas 
engines. For the RBLC review, determinations including the time period 1/1/2009 through 10/1/2019 
were used as the basis for the RBLC database search. The results of the RBLC search are included in 
Table 6-4. 
 
The following control technologies are available for controlling NOX emissions from the power plant 
engines: 
 

 Selective Non-Catalytic Reduction (SNCR), 
 Non-selective Catalytic Reduction (NSCR) 
 Selective Catalytic Reduction (SCR), 
 Use of Low NOX Burners (LNB)/Low NOX Technology, 
 Lean burn combustion 
 Pre-Stratified Charge (PSC) 
 Good Combustion Practices 

 
Table 6-5 provides the summary of the five-step NOX BACT analysis that is conducted for the power 
plant natural gas engines.  
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Table 6-4. Power Plant– RBLC Search Results for NOX 

RBLC ID 1 Company Name State Permit Issuance 
Date Process Type Process Name Fuels Control Method Description Standardized 

Emission Rate 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 

CA-1222 KYOCERA AMERICA INC. CA 09/22/2011 17.130 ICE: Spark Ignition Natural 
Gas SCR with process control NOX monitor 7 ppmvd @ 15% 

O2 1-hour Unspecified 

LA-0292 CAMERON INTERSTATE 
PIPELINE LLC LA 01/22/2016 17.130 Waukesha 16V-275GL Compressor 

Engines Nos. 1-12 
Natural 

Gas 

Lean-burn combustion, use of natural 
gas as fuel, good equipment design, 
and proper combustion techniques 

4.96 lb/hr 1-hour Unspecified 

MI-0393 CONSUMERS ENERGY MI 10/14/2010 17.130 Five spark ignition internal combustion 
engines 

Natural 
Gas 

low emission design and good 
combustion practices 0.5 g/bhp-hr According to 

test method Unspecified 

PA-0287 
MARKWEST LIBERTY 

MIDSTREAM & 
RESOURCES LLC 

PA 09/27/2011 17.130 CATERPILLAR G3516B COMPRESSOR 
ENGINES (2) 

Natural 
Gas None Listed 0.5 g/bhp-hr None Listed Unspecified 

PA-0297 KELLY IMG ENERGY LLC PA 05/23/2013 17.130 3.11 MW GENERATORS (WAUKESHA) 
#1 and #2 

Natural 
Gas None Listed 0.5 g/bhp-hr None Listed Unspecified 

PA-0301 
MARKWEST LIBERTY 

MIDSTREAM & 
RESOURCES, LLC 

PA 03/31/2014 17.130 One four stroke lean burn engine, 
Caterpillar Model G3612 TA, 3550 bhp 

Natural 
Gas None Listed 0.5 g/bhp-hr None Listed Unspecified 

1 Draft determinations are marked with a " * " beside the RBLC ID.
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Table 6-5. Power Plant Engines – Top-Down BACT Analysis for NOX 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process PSD Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical Overall 
Standard 

Emission Rate  
(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-PPENG Power Plant Engines NOX Selective Non-Catalytic 

Reduction (SNCR) 
SNCR uses a reagent of either NH3 or a urea solution, which is 
injected into the gas stream, to reduce NOX to diatomic 
nitrogen and water. Depending on the reagent used, the 
optimum temperature range of the flue gas is between 1,560 
and 2,100 °F due to the lack of a catalyst to lower the 
activation energy of the reactions. SNCR requires adequate 
mixing of NH3/urea with the combustion gases. The NOX 
reduction reactions are driven by the thermal decomposition 
of NH3 or urea and the chemical reaction reduction of NOX. 
Thus saying, this technology is less effective at lower levels of 
uncontrolled NOX. 

Infeasible. The optimum temperature range for SNCR is between 
1,560 and 2,100 °F. The gas exhaust from the engines at the power 
plant typically is approximately 630 °F with low level of 
uncontrolled NOX. It would take more energy to heat the exhaust 
downstream, which would generate more emissions of NOX. Thus, it 
is technically infeasible to use the SNCR as a control technology on 
the power plant natural gas engines. 

N/A N/A N/A 

Selective Catalytic 
Reduction (SCR) 

SCR is a post combustion exhaust gas treatment process in 
which ammonia (NH3) is injected into the exhaust gas 
upstream of a catalyst bed. On the catalyst surface, NH3 and 
nitric oxide (NO) or NO2 react to form diatomic nitrogen and 
water. The technology requires an optimum temperature 
range of 480 to 800 °F. At temperatures outside this optimal 
range, the reaction kinetics decrease resulting in excess 
emissions of NH3. Efficiency of the SCR system depends on 
catalyst reactivity, routine replacement of the catalyst, and 
maintaining an adequate NH3/urea injection rate. 

Infeasible. SCR only requires a range of 400-800 °F. The engines hit 
this temperature and therefore the SCR is an adequate control 
device. However, there are a few environmental risks including the 
handling and disposal of spent catalyst has been recognized as an 
environmental risk and potential health hazard. Also, the use of SCR 
will require the storage and use of large quantities of anhydrous 
NH3. NH3 storage and use can be hazardous because of equipment 
failure and human error. In addition, the use of NH3 could subject the 
source to several new regulatory requirements. The effectiveness of 
the application of a SCR would be to reduce NOX by levels that are 
not cost effective (see cost analysis in Appendix E). 
 

N/A ~$23,304 per ton 
NOX removed 

N/A 

Use of Low NOX Burners 
(LNB)/Low NOX 
Technology 

LNBs and low NOX technology are designed to reduce NOX 
emissions by modifying the fuel combustion process. The 
principle of all LNBs and low NOX technology is stepwise (i.e., 
staged) combustion and localized exhaust gas recirculation 
(i.e., at the flame). LNBs and low NOX technology are designed 
to reduce flame turbulence, delay fuel/air mixing, and 
establish fuel-rich zones for initial combustion. 

Feasible. The power plant engines will be designed with low NOX 
technology.  

1 N/A Selected as 
BACT 

Lean Burn Combustion Lean air-to-fuel ratio (combusting fuel with excess air) helps 
reduce the amount of NOX emissions by lowering the 
combustion temperature which makes it easier to ignite. 

Feasible. The engines will be lean burn engines.  2 N/A Selected as 
BACT 
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Table 6-5. Power Plant Engines – Top-Down BACT Analysis for NOX 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process PSD Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical Overall 
Standard 

Emission Rate  
(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-PPENG Power Plant Engines NOX Good combustion 

practices 
The key to controlling NOX emissions is efficient fuel 
combustion. Complete combustion is achieved by having 
sufficient oxygen available to react with the fuel. Having excess 
oxygen present will help achieve complete combustion, but 
will result in an increase in NOX emissions.  

Feasible. Good combustion practices will be achieved by having 
proper equipment and proper training for all employees. 

2 N/A Selected as 
BACT 

Pre-stratified charge 
(PSC) 

Pre-stratified charge is a pre-combustion system that involves 
injecting air into the intake before entering the combustion 
chamber. This allows the fuel-rich mixture away from the 
spark plug to be lean and lower the combustion temperature 
in turn lowering the NOX emissions. It also allows the fuel-rich 
mixture near the spark plug to be easily ignited. 

Infeasible. The engines at the power plant are lean engines not rich 
engines and therefore this method is infeasible since it requires fuel 
rich mixtures. 

N/A N/A N/A 
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6.5.2.2. NOX BACT Evaluation Summary for the Power Plant 

Based on the BACT analysis, Graymont proposes the use of low NOX technology, lean burn combustion, 
and good combustion practices as BACT for the power plant natural gas engines. There are no negative 
environmental and energy impacts associated with this combination of technologies. 
 
Graymont proposes an emission limit of 0.5 g/bhp/hr as BACT for the power plant. Compliance will be 
demonstrated through periodic stack testing per EPA Method 7E. 

6.5.3. NOX Emissions from the Emergency Engines 

The highest risk of NOX emissions from the emergency engines is thermal NOX due to the higher 
operating temperatures of diesel engines.  

6.5.3.1. NOX BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. As noted 
previously in Section 5.1.2, the generators will be subject to NSPS Subpart IIII. The RBLC searches 
conducted for this analysis including the time period 1/1/2009 through 10/1/2019 and were based on:  
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. The 
results of the RBLC search are included in Table 6-6. 
 
Molecular nitrogen (N2) in the combustion air is oxidized to form NOX, which is generally controlled 
through the following methods for stationary emergency engines: 
 

 Certified engine selection 
 Good combustion practices 
 Restricted hours of operation  

SCR 
 
The control technologies identified from the RBLC searches include those classified as pollution 
reduction technologies. The five-step BACT analysis that is conducted for the emergency generators is 
presented in Table 6-7. 



 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 6-20 

 Table 6-6. Emergency Engines – RBLC Search Results for NOX 

RBLC ID 1 Company Name State 
Permit 

Issuance 
Date 

Process 
Type Process Name Fuel Throughput Control Method Description Standardized 

Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 

CA-1191 CITY OF VICTORVILLE CA 03/11/2010 17.210 Emergency firewater pump 
engine Diesel 135 kW Operational restriction of 50 hr/yr, operate as 

required for fire safety testing 3.8 g/kW-hr None Listed None Listed Method 7E 

CA-1212 CITY OF PALMDALE CA 10/18/2011 17.210 Emergency IC engine Diesel 182 hp None Listed 4 g/kW-hr 3-hr average None Listed Method 7E 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Diesel powered forklift 
engine Diesel 30 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Wireline Diesel Engines Diesel None Listed 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine and with turbocharger, aftercooler, and high 
injection pressure 

None Listed None Listed Operating 
Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Well evaluation diesel 
engine Diesel 140 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Escape capsule diesel 
engine Diesel 39 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

IN-0295 
STEEL DYNAMICS, 

INC. - ENGINEERED 
BAR PRODUCTS DIV 

IN 02/23/2018 17.210 Emergency diesel 
generators Diesel 150 hp None Listed 14.06 g/hp-hr None Listed NESHAP Unspecified 

*KS-0030 

MID-KANSAS 
ELECTRIC COMPANY, 

LLC - RUBART 
STATION 

KS 03/31/2016 17.210 Compression ignition rice 
emergency fire pump ULSD 197 hp None Listed 3 g/hp-hr 

Excludes startup, 
shutdown and 

malfunction 

Operating 
Permit Unspecified 

MI-0424 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/05/2016 17.210 EUFPENGINE (Emergency 

engine--diesel fire pump) Diesel 165 hp Good combustion practices 3 g/hp-hr 
Test protocol will 
specify averaging 

time 
NSPS, SIP Unspecified 

MI-0412 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/04/2013 17.210 Emergency engine --diesel 

fire pump (EUFPENGINE) Diesel 165 hp Good combustion practices 3 g/hp-hr 
Test protocol will 
specify averaging 

time 

NSPS Subpart 
IIII, SIP Unspecified 

OH-0366 
CLEAN ENERGY 

FUTURE - 
LORDSTOWN, LLC 

OH 08/25/2015 17.210 Emergency fire pump 
engine (P004) Diesel 140 hp State-of-the-art combustion design 0.81 lb/hr None Listed NSPS Subpart 

IIII Unspecified 

SC-0113 PYRAMAX CERAMICS, 
LLC SC 02/08/2012 17.210 Emergency engine  

1 thru 8 Diesel 29 hp Purchase of Certified Engine 7.5 g/kW-hr None Listed NSPS Subpart 
IIII Unspecified 

SC-0182 FIBER INDUSTRIES 
LLC SC 10/31/2017 17.210 Emergency Fire Pumps ULSD None Listed 

15 ppm ULSD, good combustion, operation, and 
maintenance practices; compliance with NESHAP 

Subpart ZZZZ 
200 hr/year 12-month rolling 

basis NESHAP Unspecified 

TX-0706 
OCCIDENTAL 

CHEMICAL 
CORPORATION 

TX 01/23/2014 17.210 
1 emergency generator and 

4 emergency firewater 
pump engines 

ULSD None Listed None Listed 0.33 tpy None Listed NSPS Unspecified 

420042480-
P31 2 

GRAYMONT 
WESTERN LIME, INC. WI 3/29/19 -- 

Generac industrial 
generator set, model no. 

SD035 
Diesel 85 bhp Good combustion practices 4.7 g/kW-hr None Listed NSPS 

Compliance with 
the NSPS Subpart 

IIII 

AK-0082 EXXON MOBIL 
CORPORATION AK 01/23/2015 17.110 Fine Water Pumps ULSD 610 hp None Listed 3 g/hp-hr None Listed None Listed Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. FL 10/27/2011 17.110 Crane Engines (units 1 and 

2) Diesel None Listed 
Use of certified EPA Tier 1 engines and good 
combustion practices based on the current 

manufacturer’s specifications for this engine. 
9.5 tpy 12-month rolling None Listed Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. FL 10/27/2011 17.110 Emergency Fire Pump 

Engine Diesel None Listed Use of good combustion practices, based on the 
current manufacturer’s specifications for this engine 0.02 tpy 12-month rolling None Listed Unspecified 

FL-0332 
HIGHLANDS 

ENVIROFUELS (HEF), 
LLC 

FL 09/23/2011 17.110 600 HP Emergency 
Equipment ULSD 600 hp NSPS 40 CFR 60, Subpart IIII, manufacturer 

certification 3 g/hp-hr None Listed NSPS Subpart 
IIII 

Compliance with 
the NSPS Subpart 

IIII 
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 Table 6-6. Emergency Engines – RBLC Search Results for NOX 

RBLC ID 1 Company Name State 
Permit 

Issuance 
Date 

Process 
Type Process Name Fuel Throughput Control Method Description Standardized 

Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 

IL-0129 CPV THREE RIVERS, 
LLC IL 07/30/2018 17.110 Emergency Engines ULSD 

1500 kW 
(large 

engine); 125 
kW (small 

engine) 

None Listed 

6.4 g/kW-hr 
(large engine); 

4.0 g/kW-hr 
(small engine) 

None Listed NSPS Subpart 
IIII Unspecified 

IN-0166 INDIANA 
GASIFICATION, LLC IN 06/27/2012 17.110 THREE (3) FIREWATER 

PUMP ENGINES Diesel 575 hp (each) Good combustion practices and limited hours of 
non-emergency operation None Listed None Listed None Listed Unspecified 

LA-0231 LAKE CHARLES 
COGENERATION, LLC LA 06/22/2009 17.110 FIRE WATER DIESEL 

PUMPS (3) Diesel 575 hp (each) Comply with NSPS Subpart IIII 6.02 lb/hr None Listed Operating 
Permit, NSPS Unspecified 

LA-0323 MONSANTO 
COMPANY LA 01/09/2017 17.110 Fire Water Diesel Pump No. 

3 Engine 
Diesel 
Fuel 600 hp 

Proper operation and limits on hours operation for 
emergency engines and compliance with NSPS 

Subpart IIII 
None Listed None Listed NSPS Unspecified 

LA-0323 MONSANTO 
COMPANY LA 01/09/2017 17.110 Fire Water Diesel Pump No. 

4 Engine 
Diesel 
Fuel 600 hp 

Proper operation and limits on hours of operation 
for emergency engines and compliance with NSPS 

Subpart IIII 
None Listed None Listed NSPS Unspecified 

MA-0039 
FOOTPRINT POWER 

SALEM HARBOR 
DEVELOPMENT LP 

MA 01/30/2014 17.110 Emergency 
Engine/Generator ULSD 7.4 MMBtu/hr None Listed 4.8 g/bhp-hr 1-hr block 

average 

NSPS, 
NESHAP, SIP, 

Operating 
Permit 

Unspecified 

MI-0421 ARAUCO NORTH 
AMERICA MI 08/26/2016 17.110 Diesel fire pump engine 

(EUFIREPUMP in FGRICE) Diesel 400 kW Certified engines, limited operating hours. 3.53 lb/hr 
Test protocol will 
specify averaging 

time 
SIP Unspecified 

MI-0425 ARAUCO NORTH 
AMERICA MI 05/09/2017 17.110 EUFIREPUMP in FGRICE 

(Diesel fire pump engine) Diesel 400 kW Certified engines, limited operating hours. 3.53 lb/hr 
Test protocol will 
specify averaging 

time 
SIP Unspecified 

NH-0015 CONCORD STEAM 
CORPORATION NH 02/27/2009 17.110 EMRGENCY GENERATOR 1 Diesel 5.6 MMBtu/hr Less than 500 hours of operation per consecutive 12 

month period 1.98 lb/MMBtu Average of three 
2-hr test runs 

Operating 
Permit Unspecified 

NJ-0079 CPV SHORE, LLC NJ 07/25/2012 17.110 Emergency Generator ULSD 100 hr/yr Use of ULSD diesel oil 21.16 lb/hr None Listed 
NSPS, 

Operating 
Permit 

Unspecified 

NJ-0080 HESS NEWARK 
ENERGY CENTER, LLC NJ 11/01/2012 17.110 Emergency Generator ULSD 200 hr/yr Use of ULSD, a clean fuel 18.53 lb/hr None Listed 

NSPS, 
Operating 

Permit 
Unspecified 

OK-0145 HUBER ENGINEERED 
WOODS LLC OK 06/25/2012 17.110 

Emerg Diesel Gen, Fire 
Pump, Rail Steam Gen, Air 

Makeup Units 
Diesel None Listed None Listed None Listed None Listed None Listed Unspecified 

PA-0278 MOXIE ENERGY LLC PA 10/10/2012 17.110 Emergency Generator Diesel None Listed None Listed 4.93 g/bhp-hr None Listed None Listed Unspecified 

PA-0291 HICKORY RUN 
ENERGY LLC PA 04/23/2013 17.110 EMERGENCY GENERATOR ULSD 7.8 MMBtu/hr None Listed 9.89 lb/hr None Listed None Listed Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 17.110 Emergency Generator Diesel None Listed None Listed 4.93 lb/hr None Listed NSPS Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 17.110 Fire Pump Engine Diesel None Listed None Listed 3 g/hp-hr None Listed NSPS Unspecified 

SC-0115 GP CLARENDON LP SC 02/10/2009 17.110 FIRE WATER DIESEL PUMP Diesel 525 hp Tune-ups and inspections will be performed as 
outlined in the Good Management Practice Plan 5.9 lb/hr None Listed None Listed Method 7E 

*SD-0005 
BASIN ELECTRIC 

POWER 
COOPERATIVE 

SD 06/29/2010 17.110 Fire Water Pump Distillate 
Oil 577 hp None Listed None Listed None Listed NSPS Subpart 

IIII Unspecified 

VA-0328 NOVI ENERGY VA 04/26/2018 17.110 Emergency Diesel GEN ULSD 500 hr/yr good combustion practices and the use of ULSD 4.8 g/hp-hr None Listed NSPS, SIP Unspecified 
1 Draft determinations are marked with a " * " beside the RBLC ID. 
2 Operation Permit Number. 
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Table 6-7. Emergency Engines – Top-Down BACT Analysis for NOX 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-EMENG Power Plant 

Emergency 
Generator (580 hp) 

 
Kiln Emergency Drive 

(173.5 hp) 
 

Fire Pump (85 hp) 

NOX  Selective Catalytic 
Reduction (SCR) 

SCR is an exhaust gas treatment process in which ammonia (NH3) is 
injected into the exhaust gas upstream of a catalyst bed. On the catalyst 
surface, NH3 and nitric oxide (NO) or NO2 react to form diatomic nitrogen 
and water. 

Infeasible. Due to the limited hours of operation inherent to 
emergency engines, there would not be enough time for SCR to reach 
steady state and control emissions effectively. Additionally, SCR is 
rarely applied to emergency engines of the proposed size, as 
evidenced by the RBLC searches.  

N/A N/A N/A 

Purchase Certified 
Engines 

Engine standards are sets of emission limits developed by U.S. EPA for 
different sizes and operating conditions of diesel generators. The 
purchase of U.S. EPA-certified engines meeting applicable standards 
(listed in Table 5-2 for each proposed engine) is listed in the RBLC. This 
is established as the base case for BACT for the proposed emergency 
generators. 

Feasible. Engine certification is a technically feasible compliance 
option as BACT according to a search of the RBLC. Furthermore, the 
proposed engines are required to adhere to NSPS Subpart IIII and are 
listed by the manufacturers as doing so. 

1 N/A Selected as 
BACT  

Good Combustion 
Practices 

Good combustion practices include properly operating and maintaining 
the engine in accordance with manufacturer specifications. Such 
practices would help minimize NOX emissions. 

Feasible. Good combustion practices are technically feasible methods 
for controlling NOX emissions from the emergency generators. These 
methods have been cited in the RBLC as BACT for NOX control for 
diesel fired engines. Graymont is required by NSPS Subpart IIII to 
operate and maintain the engines per the manufactures’ emission 
related written instructions. 

2 N/A Selected as 
BACT  

Hours of Operation An hourly restriction significantly reduces the potential emissions from 
the unit. By operating less hours for non-emergency purposes, the 
engines reduce NOX emissions. This is a BACT control methodology in the 
RBLC. 

Feasible. Another feasible method, according to RBLC results, of 
controlling NOX emissions from an emergency generator is limiting 
the hours of operation. A restriction on hours of operation reduces 
the potential emissions from the unit. Note that the generator 
operation is inherently limited based on the definition of an 
emergency engine in NSPS Subpart IIII. 

3 N/A Selected as 
BACT 
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6.5.3.2. NOX BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, purchase and installation of U.S. EPA-
certified engines that meet the NSPS Subpart IIII standards outlined in Table 5-2, limited operation 
consistent with the definition of emergency engines, and good combustion practices are determined as 
BACT for the proposed emergency engines.  
 
Note that the fire pump engine is a 2007 model and therefore subject to the emission standards set forth 
for stationary fire pump engines in Table 4 to NSPS Subpart IIII. Requiring the purchase of a higher 
certification engine would be inapplicable as BACT, as that would be a redefinition of the source. 

6.5.4. NOX Emissions from the Water Bath Heater 

The highest risk of NOX emission from a water bath heater comes from thermal NOX emissions and is due 
to the high temperature of the heater. Control options for NOX from the natural gas-fired heater consist 
primarily of two (2) techniques:  
 
Combustion controls, and  
Post-combustion add-on technologies. 
 
A combination of both techniques may also be utilized.  

6.5.4.1. NOX BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed 1.25 MMBtu/hr water bath heater. The 
following control technologies are available for controlling NOX emissions from the water bath heater:  
 
Selective Catalytic Reduction (SCR), 
Selective Non-Catalytic Reduction (SNCR), 
Non-selective Catalytic Reduction (NSCR), 
Use of Low NOX Burners (LNB), 
Flue gas recirculation (FGR), 
Reburning, 
Overfire air, and  
Proper Design and Operation. 
 
All control techniques listed above, excluding proper design and operation, are not typically installed on 
the size of water bath heater proposed for the project due to technical concerns and cost effectiveness. 
Therefore, the remaining control option is proper design and operation. 

6.5.4.2. NOX BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes proper kiln design and operation as BACT for the water 
bath heater. There are no negative environmental and energy impacts associated with this option. 
 
The proposed NOX emission rate from the water bath heater is 0.12 lb/hr (equivalent to approximately 
0.098 lb NOX per MMBTU) on a 3-hour average basis. Compliance will be demonstrated by following the 
manufacturer’s recommendations for proper operation of the heater.  
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6.6. CO BACT 

6.6.1. CO Emissions from the Lime Kiln 

CO emissions are generated in a lime kiln due to incomplete fuel combustion, occurring mainly during 
startup and shutdown, and incomplete combustion/oxidation of carbon in the limestone. Conditions 
leading to incomplete combustion include the following: 
 
Insufficient oxygen availability,  
Poor fuel/air mixing (i.e., fuel combustion inefficiency),  
Reduced combustion temperature,  
Reduced combustion gas residence time, and  
Load reduction. 
 
CO emissions can vary from one kiln to another, particularly when comparing different kiln types (e.g., 
straight rotary versus preheater rotary).  

6.6.1.1. CO BACT Stepwise Evaluation 

A general review of the RBLC has been performed for CO emissions from lime kilns. For the RBLC 
review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis 
for the RBLC database search. The results of the RBLC search are included in Table 6-8. 
 
In theory, the following control technologies are available for controlling CO emissions from the lime 
kiln: 
 

 Regenerative/Recuperative Thermal Oxidizer; 
 Regenerative Catalytic Oxidizer; and 
 Proper Kiln Design and Operation.  

 
Table 6-9 provides the summary of the five-step CO BACT analysis that is conducted for the lime kiln. 
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Table 6-8. Lime Kiln – RBLC Search Results for CO 

RBLC ID Company Name State 
Permit Issuance 

Date Process Type Process Name Fuels 

Lime 
Production 

(tons per day) Control Method Description 

Standardized 
Emission Rate 

(lb/ton of lime) 

Emission 
Limit 

Averaging 
Period 

Means of 
Demonstrating 

Compliance 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Two rotary kilns Coal and pet coke 1200 (each) Good combustion practices 2.5 24-hour Avg. CEMS 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 2 Natural gas, coal, and 

pet coke 504 Proper kiln design and 
operation 3.0 30-day average CEMS 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 3 Natural gas, coal, and 

pet coke 850 Proper kiln design and 
operation 2.2 30-day average CEMS 

WI-0250 Graymont (WI) 
LLC WI 02/6/2009 90.019 Preheater rotary kiln Coal 650 Good operating practices, 

good combustion control ~3.12 24-hour Avg. CEMS 

CT-16003 1 PETE LIEN & 
SONS, INC. WY 2/5/2015 -- Preheater rotary kiln Coal and pet coke 600 Good combustion practices 

and kiln design 
3.20 

(80 lb/hr) 
Avg. of Three 
1-hour tests Annual testing 

420042480-
P31 2 

GRAYMONT 
WESTERN LIME, 

INC. 
WI 3/29/19 -- Rotary kilns 1 and 2 Coal and natural gas 750 (Kiln 1) 

1,300 (Kiln 2) 
Proper kiln operation with 
good combustion practices 

4.0 
(58.3 lb/hr) 

Rolling 365-
days 

(rolling 30-
days) 

CEMS 

1 State permit ID number. 
2 Operation Permit Number.
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Table 6-9. Lime Kiln – Top-Down BACT Analysis for CO 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN Kiln 1 CO Regenerative/ 

Recuperative Thermal 
Oxidizer 

Thermal oxidation is the process of oxidizing combustible materials at 
sufficiently high temperatures and adequate residence times to complete 
combustion to CO2 and water. Thermal oxidizers can be designed as 
conventional thermal units, recuperative units, or regenerative thermal 
oxidizers (RTO). A conventional thermal oxidizer does not have heat 
recovery capability. Therefore, the fuel cost is extremely high and is not 
suitable for high volume flow applications such as that of a lime kiln. In a 
recuperative unit, the contaminated inlet air is preheated by the 
combustion exhaust gas stream through a heat exchanger. 
 
An RTO generally consists of at least two chambers packed with ceramic 
media. The CO-laden gas enters one hot ceramic bed where the gas is 
heated to the desired combustion temperature. Auxiliary fuel may be 
required in this stage, depending on the heating value of the inlet gas. 
After reacting in the combustion zone, the gas then passes through the 
other ceramic bed, where the heat released from combustion is 
recovered and stored in the bed. The process flow is then switched so 
that the polluted gas is preheated by the ceramic bed. The system is 
operated in an alternating cycle, recovering up to 95% of the thermal 
energy during normal operation, depending on a variety of factors and in 
exchange for higher capital costs. 

Feasible. Regenerative and recuperative thermal oxidizers both 
require temperatures up to 2,000 °F to achieve high destruction 
efficiencies. The temperature of the exhaust from the kiln is below the 
range required and hence the exhaust gas has to be heated to achieve 
reasonable destruction efficiencies. This is feasible, but will require 
the combustion of significant amount of fossil fuels which will 
increase criteria pollutant and GHG emissions from the combustion. 
Additionally, the high exhaust gas temperatures exiting the thermal 
oxidizer and the kiln stacks has the potential to cause damage to any 
stack monitors and creates a safety concern for stack testing. 
Therefore, the exhaust from the thermal oxidizer would need to be 
cooled prior to exiting the stack, creating significant additional costs 
and energy usage. This technology has not been commercially 
demonstrated on a rotary lime kiln. Despite these technical concerns, 
a cost analysis was performed (See Appendix E). 
 
 
 
 

1 ~$22,154 per ton 
of CO removed 

  

N/A due to 
technical 

concerns and 
cost 

effectiveness 

 Regenerative Catalytic 
Oxidizer (RCO) 

Similar to an RTO, a RCO oxidizes CO to CO2. However, an RCO uses 
catalysts to lower the activation energy required for the oxidation so that 
the oxidation can be accomplished at a lower temperature than in an 
RTO. As a result, the required firing rate of auxiliary fuel is lower than for 
an RTO. One important distinction between the technologies is that 
catalytic oxidation cannot be applied to an exhaust stream that has high 
particulate concentration or contains a chemical compound that could 
poison the catalyst. 
 

Infeasible. A RCO removes CO from the gas stream at lower 
temperatures (e.g., 900 °F) than thermal oxidizers because it uses a 
precious metal catalyst. The temperature of the exhaust from the kiln 
is below the range required and hence the exhaust gas has to be 
heated to achieve reasonable destruction efficiencies. More 
importantly, the amount of particulate matter, including dissolved 
minerals in aerosols, in the exhaust gas has the potential to “blind” 
the catalyst, making the RCO ineffective. Additionally, the high 
exhaust gas temperatures exiting the thermal oxidizer and the kiln 
stacks has the potential to cause damage to any stack monitors and 
creates a safety concern for stack testing. Therefore, the exhaust from 
the thermal oxidizer would need to be cooled prior to exiting the 
stack, creating significant additional costs and energy usage. Finally, 
the application of RCO on a lime kiln has not been commercially 
demonstrated. For the reasons outlined above, RCO is considered 
technically infeasible. 

N/A N/A N/A due to 
technical 
concerns 



 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 6-27 

Table 6-9. Lime Kiln – Top-Down BACT Analysis for CO 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN Kiln 1 CO Proper Kiln Design and 

Operation 
The key to controlling CO emissions is efficient fuel combustion. 
Complete combustion is achieved by having sufficient oxygen available to 
react with the fuel. Having excess oxygen present will help achieve 
complete combustion, but will result in an increase in NOX emissions. A 
choice must be made between minimizing either CO or NOX. It is 
preferable to limit NOX emissions as they are a pre-cursor to ozone 
formation. Graymont is motivated to ensure proper kiln design and 
operation in order to minimize fuel costs, which account for a significant 
cost of manufacturing lime. 

Feasible. The burner will be designed specifically for the kiln and will 
minimize products of incomplete combustion. Graymont will install 
and operate O2 monitors to help evaluate kiln operating conditions on 
a continuous basis. 

2 N/A Selected as 
BACT 
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6.6.1.2. CO BACT Evaluation Summary for the Lime Kiln 

Based on the BACT analysis, Graymont proposes the use of proper kiln design and operation as BACT for 
the lime kiln. There are no negative environmental and energy impacts associated with this option. In 
addition, the RBLC search proves that good combustion techniques are widely accepted as BACT for 
kilns. 
 
The source from the RBLC search with the lowest CO emission rate is from Chemical Lime, Ltd.’s Texas 
facility (RBLC ID TX-0726). The facility has an established BACT emission limit of 2.2 lb CO per ton lime 
produced for a rotary lime kiln firing natural gas, coal, and pet coke.  
 
The proposed CO emission rate from the kiln is 123.75 lb/hr (equivalent to approximately 2.2 lb CO per 
ton of lime) on a 3-hour average basis. Compliance will be demonstrated through periodic stack testing 
per EPA Method 10. 

6.6.2. CO Emissions from the Power Plant 

CO emissions from the power plant engines are mainly due to incomplete combustion of the natural gas 
fuel used for the engines. The main causes of incomplete combustion and the formation of CO are 
combustion temperature, turbulence (mixing of fuel and oxygen) and the residence time in the 
combustion zone. 

6.6.2.1. CO BACT Stepwise Evaluation 

A general review of the RBLC has been performed for CO emissions from natural gas engines. For the 
RBLC review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the 
basis for the RBLC database search. The results of the RBLC search are included in Table 6-10. 
 
In theory, the following control technologies are available for controlling CO emissions from the power 
plant engines: 
  
Thermal Oxidizer 
Catalytic Oxidizer 
Non-selective Catalytic Reduction 
Good Combustion Practices 
 
Table 6-11 provides the summary of the five-step CO BACT analysis that is conducted for the power 
plant. 
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Table 6-10. Power Plant– RBLC Search Results for CO 

RBLC ID Company Name State 

Permit 
Issuance 

Date Process Type Process Name Fuels 
Control Method 

Description 
Standardized 
Emission Rate  

Emission Limit 
Averaging Period 

Means of 
Demonstrating 

Compliance 

PA-0287 MARKWEST LIBERTY 
MIDSTREAM & RESOURCES LLC PA 09/27/2011 17.130 Caterpillar G3516B Compressor 

Engines (2) Natural Gas Oxidation Catalyst - 
Miratech 0.12 g/bhp-hr None Listed Unspecified 

PA-0297 KELLY IMG ENERGY LLC PA 05/23/2013 17.130 3.11 MW Generators (Waukesha) #1 
and #2 Natural Gas CO Catalyst 0.08 g/bhp-hr None Listed Unspecified 

PA-0301 MARKWEST LIBERTY 
MIDSTREAM & RESOURCES, LLC PA 03/31/2014 17.130 One four stroke lean burn engine, 

Caterpillar Model G3612 TA, 3550 bhp Natural Gas Oxidation catalyst 47 ppmvd @ 15% O2 
or 93% reduction None Listed Unspecified 
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Table 6-11. Power Plant – Top-Down BACT Analysis for CO 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process PSD Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical Overall 
Standard 

Emission Rate  
(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-PPENG Power Plant Engines CO Catalytic Oxidizer A Catalytic oxidizer utilizes a catalytic bed to oxidize CO and 

hydrocarbons to CO2. The reaction can occur in large 
temperature range of 450 to 1,200 °F. Factors that affect the 
efficiency of the catalytic oxidation include operating 
temperature, gas composition, and pressure drop across the 
bed. Typical reduction of CO emissions is 85-90 percent. 

Feasible. The optimum temperature range for catalytic oxidation is 
between 450 and 1,200 °F. The gas exhaust from the engines at the 
power plant typically is in this desired range. Thus, catalytic 
oxidation is a technically feasible option for reducing CO emissions. 

1 N/A Selected as 
BACT 

Thermal Oxidizer Thermal oxidation increases the temperature of the flue as 
above the auto ignition temperature of CO and other 
hydrocarbons, which is 1300 °F, to combust the air pollutants 
and reduce the CO emissions from the power plant engines.  

Infeasible. This option requires a high level of CO and VOCs in the 
flue gas stream. This process does not have enough CO or VOCs in 
the exhaust stream and is therefore technically infeasible. 
 

N/A N/A N/A 

Non-selective Catalytic 
Reduction (NSCR) 

NSCR uses a catalyst to reduce carbon monoxide, nitric oxides, 
and hydrocarbons into carbon dioxide and diatomic nitrogen. 
This technique does not require additional reagents like the 
SNCR process does because the unburnt hydrocarbons are 
used as a reductant. 

Infeasible. NSCR requires a high oxygen content and this process 
does not have a high enough level to make this technological control 
system an option. 

N/A N/A N/A 

Good combustion 
practices 

The key to controlling CO emissions is efficient fuel 
combustion. Complete combustion is achieved by having 
sufficient oxygen available to react with the fuel. Having excess 
oxygen present will help achieve complete combustion, but 
will result in an increase in CO emissions.  

Feasible. Good combustion practices will be achieved by having 
proper equipment and proper training for all employees. 

2 N/A Base case 
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6.6.2.2. CO BACT Evaluation Summary for the Power Plant 

Based on the BACT analysis, Graymont proposes the use of catalytic oxidation as BACT for the power 
plant engines. There are no negative environmental and energy impacts associated with this option. In 
addition, the RBLC search proves that catalytic oxidation is widely accepted as BACT for natural gas 
engines. 
 
Graymont proposes the NSPS Subpart JJJJ emission limits outlined in Table 5-4 as BACT for the power 
plant. Compliance will be demonstrated through periodic stack testing per EPA Method 10. 

6.6.3. CO Emissions from the Emergency Engines 

CO emissions from diesel engines result from incomplete combustion caused by the following 
conditions: 
 

 Insufficient oxygen availability,  
 Poor fuel/air mixing (i.e., fuel combustion inefficiency),  
 Reduced combustion temperature, and  
 Reduced combustion gas residence time. 

6.6.3.1. CO BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. As noted 
previously in Section 5.1.2, the generators will be subject to NSPS Subpart IIII. The RBLC searches 
conducted for this analysis including the time period 1/1/2009 through 10/1/2019 and were based on: 
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil. The lists 
were further refined to include only engines of sizes similar to the proposed engines.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. The 
results of the RBLC search are included in Table 6-12. 
 
Options for controlling CO found through the RBLC searches include: 
 

 Regenerative/Recuperative Thermal Oxidizer 
 Regenerative Catalytic Oxidizer Certified engine selection 
 Good combustion practices 
 Restricted hours of operation  

 
The five-step BACT analysis that is conducted for the emergency generators is presented in Table 6-13. 
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 Table 6-12. Emergency Engines – RBLC Search Results for CO 

RBLC ID 1 Company Name State 
Permit 

Issuance 
Date 

Process 
Type Process Name Fuel Throughput Control Method Description Standardized 

Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 

CA-1191 CITY OF VICTORVILLE CA 03/11/2010 17.210 Emergency firewater pump 
engine Diesel 135 kW Operational restriction of 50 hr/yr, operate as 

required for fire safety testing 3.5 g/kW-hr None Listed None Listed Method 10 

CA-1212 CITY OF PALMDALE CA 10/18/2011 17.210 Emergency IC engine Diesel 182 hp None Listed 3.5 g/kW-hr None Listed None Listed Method 10 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Diesel powered forklift 
engine Diesel 30 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Wireline Diesel Engines Diesel None Listed 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine and with turbocharger, aftercooler, and high 
injection pressure 

None Listed None Listed Operating 
Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Well evaluation diesel 
engine Diesel 140 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Escape capsule diesel 
engine Diesel 39 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

IN-0295 
STEEL DYNAMICS, 

INC. - ENGINEERED 
BAR PRODUCTS DIV 

IN 02/23/2018 17.210 Emergency diesel 
generators Diesel 150 hp None Listed 3.08 g/kW-hr None Listed NESHAP Unspecified 

MI-0424 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/05/2016 17.210 EUFPENGINE (Emergency 

engine--diesel fire pump) Diesel 165 hp Good combustion practices 3.7 g/hp-hr 
Test protocol will 
specify averaging 

time 
NSPS, SIP Unspecified 

MI-0412 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/04/2013 17.210 Emergency engine --diesel 

fire pump (EUFPENGINE) Diesel 165 hp Good combustion practices 3.7 g/hp-hr 
Test protocol will 
specify averaging 

time 

NSPS Subpart 
IIII, SIP Unspecified 

OH-0366 
CLEAN ENERGY 

FUTURE - 
LORDSTOWN, LLC 

OH 08/25/2015 17.210 Emergency fire pump 
engine (P004) Diesel 140 hp State-of-the-art combustion design 1.15 lb/hr None Listed NSPS Subpart 

IIII Unspecified 

SC-0113 PYRAMAX CERAMICS, 
LLC SC 02/08/2012 17.210 Emergency engine  

1 thru 8 Diesel 29 hp Purchase of Certified Engine 5.5 g/kW-hr None Listed NSPS Subpart 
IIII Unspecified 

SC-0182 FIBER INDUSTRIES 
LLC SC 10/31/2017 17.210 Emergency Fire Pumps ULSD None Listed 

15 ppm ULSD, good combustion, operation, and 
maintenance practices; compliance with NESHAP 

Subpart ZZZZ 
200 hr/year None Listed NESHAP Unspecified 

420042480-
P31 2 

GRAYMONT 
WESTERN LIME, INC. WI 3/29/19 -- 

Generac industrial 
generator set, model no. 

SD035 
Diesel 85 bhp Good combustion practices 5.0 g/kW-hr None Listed NSPS 

Compliance with 
the NSPS Subpart 

IIII 

AK-0082 EXXON MOBIL 
CORPORATION AK 01/23/2015 17.110 Fine Water Pumps ULSD 610 hp None Listed 2.6 g/hp-hr None Listed None Listed Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. FL 10/27/2011 17.110 Crane Engines (units 1 and 

2) Diesel None Listed 
Use of certified EPA Tier 1 engines and good 
combustion practices based on the current 

manufacturer’s specifications for this engine. 
11.8 tpy 12-month rolling None Listed Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. FL 10/27/2011 17.110 Emergency Fire Pump 

Engine Diesel None Listed Use of good combustion practices, based on the 
current manufacturer’s specifications for this engine 0.005 tpy 12-month rolling None Listed Unspecified 

FL-0332 
HIGHLANDS 

ENVIROFUELS (HEF), 
LLC 

FL 09/23/2011 17.110 600 HP Emergency 
Equipment ULSD 600 hp NSPS 40 CFR 60, Subpart IIII, manufacturer 

certification 2.6 g/hp-hr None Listed NSPS Subpart 
IIII 

Compliance with 
NSPS Subpart IIII 

IL-0129 CPV THREE RIVERS, 
LLC IL 07/30/2018 17.110 Emergency Engines ULSD 

1500 kW 
(large 

engine); 125 
kW (small 

engine) 

None Listed 

3.5 g/kW-hr 
(large engine); 

5.0 g/kW-hr 
(small engine) 

None Listed NSPS Subpart 
IIII Unspecified 
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 Table 6-12. Emergency Engines – RBLC Search Results for CO 

RBLC ID 1 Company Name State 
Permit 

Issuance 
Date 

Process 
Type Process Name Fuel Throughput Control Method Description Standardized 

Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 

IN-0166 INDIANA 
GASIFICATION, LLC IN 06/27/2012 17.110 THREE (3) FIREWATER 

PUMP ENGINES Diesel 575 hp (each) Good combustion practices and limited hours of 
non-emergency operation None Listed None Listed None Listed Unspecified 

LA-0231 LAKE CHARLES 
COGENERATION, LLC LA 06/22/2009 17.110 FIRE WATER DIESEL 

PUMPS (3) Diesel 575 hp (each) Comply with NSPS Subpart IIII 0.37 lb/hr None Listed Operating 
Permit, NSPS Unspecified 

LA-0323 MONSANTO 
COMPANY LA 01/09/2017 17.110 Fire Water Diesel Pump No. 

3 Engine 
Diesel 
Fuel 600 hp 

Proper operation and limits on hours operation for 
emergency engines and compliance with NSPS 

Subpart IIII 
None Listed None Listed NSPS Unspecified 

LA-0323 MONSANTO 
COMPANY LA 01/09/2017 17.110 Fire Water Diesel Pump No. 

4 Engine 
Diesel 
Fuel 600 hp 

Proper operation and limits on hours of operation 
for emergency engines and compliance with NSPS 

Subpart IIII 
None Listed None Listed NSPS Unspecified 

MA-0039 
FOOTPRINT POWER 

SALEM HARBOR 
DEVELOPMENT LP 

MA 01/30/2014 17.110 Emergency 
Engine/Generator ULSD 7.4 MMBtu/hr None Listed 2.6 g/bhp-hr 1-hr block 

average 

NSPS, 
NESHAP, SIP, 

Operating 
Permit 

Unspecified 

MI-0389 CONSUMERS ENERGY MI 12/29/2009 17.10 Fire Pump ULSD 525 hp Engine design and operation, 15 ppm sulfur fuel 2.6 g/hp-hr 
Test protocol will 
specify averaging 

time 

NSPS, 
NESHAP, SIP, 

Operating 
Permit 

Unspecified 

MI-0421 ARAUCO NORTH 
AMERICA MI 08/26/2016 17.110 Diesel fire pump engine 

(EUFIREPUMP in FGRICE) Diesel 400 kW Certified engines, limited operating hours. 3.5 g/kW-hr 
Test protocol will 
specify averaging 

time 
NSPS, SIP Unspecified 

MI-0425 ARAUCO NORTH 
AMERICA MI 05/09/2017 17.110 EUFIREPUMP in FGRICE 

(Diesel fire pump engine) Diesel 400 kW Certified engines, limited operating hours. 3.5 g/kW-hr 
Test protocol will 
specify averaging 

time 
NSPS, SIP Unspecified 

NJ-0079 CPV SHORE, LLC NJ 07/25/2012 17.110 Emergency Generator ULSD 100 hr/yr Use of ULSD diesel oil 1.99 lb/hr None Listed 
NSPS, 

Operating 
Permit 

Unspecified 

NJ-0080 HESS NEWARK 
ENERGY CENTER, LLC NJ 11/01/2012 17.110 Emergency Generator ULSD 200 hr/yr None Listed 11.56 lb/hr None Listed Operating 

Permit Unspecified 

NY-0104 CPV VALLEY LLC NY 08/01/2013 17.110 Emergency generator ULSD None Listed Good combustion practice 0.45 g/bhp-hr 1-hour None Listed Method 10 

PA-0278 MOXIE ENERGY LLC PA 10/10/2012 17.110 Emergency Generator Diesel None Listed None Listed 0.13 g/bhp-hr None Listed Other (0.02 
tpy) Unspecified 

PA-0291 HICKORY RUN 
ENERGY LLC PA 04/23/2013 17.110 EMERGENCY GENERATOR ULSD 7.8 MMBtu/hr None Listed 5.79 lb/hr None Listed Other Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 17.110 Emergency Generator Diesel None Listed None Listed 0.26 g/hp-hr None Listed NSPS Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 17.110 Fire Pump Engine Diesel None Listed None Listed 1 g/hp-hr None Listed NSPS Unspecified 

SC-0115 GP CLARENDON LP SC 02/10/2009 17.110 FIRE WATER DIESEL PUMP Diesel 525 hp Tune-ups and inspections will be performed as 
outlined in the Good Management Practice Plan 1.27 lb/hr None Listed None Listed Method 10 

*SD-0005 
BASIN ELECTRIC 

POWER 
COOPERATIVE 

SD 06/29/2010 17.110 Fire Water Pump Distillate 
Oil 577 hp None Listed None Listed None Listed NSPS Subpart 

IIII Unspecified 

TX-0799 PHILLIPS 66 
PIPELINE LLC TX 06/08/2016 17.110 Fire pump engines Diesel None Listed Equipment specifications and good combustion 

practices. Operation limited to 100 hours per year. 0.0055 lb/hp-hr None Listed None Listed Unspecified 

VA-0328 NOVI ENERGY VA 04/26/2018 17.110 Emergency Diesel GEN ULSD 500 hr/yr good combustion practices and the use of ULSD 2.6 g/hp-hr None Listed NSPS, SIP Unspecified 
1 Draft determinations are marked with a " * " beside the RBLC ID. 
2 Operation Permit Number. 
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Table 6-13. Emergency Engines – Top-Down BACT Analysis for CO 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant 

Control 
Technology Control Technology Description Technical Feasibility 

Typical Overall 
Standard 

Emission Rate 
(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-EMENG Power Plant 

Emergency 
Generator (580 hp) 

 
Kiln Emergency Drive 

(173.5 hp) 
 

Fire Pump (85 hp) 

CO Regenerative/ 
Recuperative 
Thermal Oxidizer 

Thermal oxidation is the process of oxidizing combustible materials at sufficiently high 
temperatures and adequate residence times to complete combustion to CO2 and water. 
Thermal oxidizers can be designed as conventional thermal units, recuperative units, or 
RTO. A conventional thermal oxidizer does not have heat recovery capability. Therefore, 
the fuel cost is extremely high. In a recuperative unit, the contaminated inlet air is 
preheated by the combustion exhaust gas stream through a heat exchanger. 
 
An RTO generally consists of at least two chambers packed with ceramic media. The CO-
laden gas enters one hot ceramic bed where the gas is heated to the desired combustion 
temperature. Auxiliary fuel may be required in this stage, depending on the heating 
value of the inlet gas. After reacting in the combustion zone, the gas then passes through 
the other ceramic bed, where the heat released from combustion is recovered and 
stored in the bed. The process flow is then switched so that the polluted gas is preheated 
by the ceramic bed. The system is operated in an alternating cycle, recovering up to 95% 
of the thermal energy during normal operation, depending on a variety of factors and in 
exchange for higher capital costs. 

Infeasible. Due to the limited hours of operation inherent to 
emergency engines, there would not be enough time for the 
thermal oxidizer to reach steady state and control emissions 
effectively. Additionally, thermal oxidizers are rarely applied to 
emergency engines of the proposed size, as evidenced by the 
RBLC searches.  

N/A N/A N/A 

Regenerative 
Catalytic Oxidizer 
(RCO) 

Similar to an RTO, a RCO oxidizes CO to CO2. However, an RCO uses catalysts to lower 
the activation energy required for the oxidation so that the oxidation can be 
accomplished at a lower temperature than in an RTO. As a result, the required firing rate 
of auxiliary fuel is lower than for an RTO. One important distinction between the 
technologies is that catalytic oxidation cannot be applied to an exhaust stream that has 
high particulate concentration or contains a chemical compound that could poison the 
catalyst. 
 

Infeasible. Due to the limited hours of operation inherent to 
emergency engines, there would not be enough time for the RCO 
to reach steady state and control emissions effectively. 
Additionally, RCO is rarely applied to emergency engines of the 
proposed size, as evidenced by the RBLC searches.  

N/A N/A N/A 

Purchase Certified 
Engines 

Engine standards are sets of emission limits developed by U.S. EPA for different sizes 
and operating conditions of diesel generators. The purchase of U.S. EPA-certified engines 
meeting applicable standards (listed in Table 5-2 for each proposed engine) is listed in 
the RBLC. This is established as the base case for BACT for the proposed emergency 
generators. 

Feasible. Engine certification is a technically feasible compliance 
option as BACT according to a search of the RBLC. Furthermore, 
the proposed engines are required to adhere to NSPS Subpart IIII 
and are listed by the manufacturers as doing so. 

1 N/A Selected 
as BACT  

Good Combustion 
Practices 

Good combustion practices include properly operating and maintaining the engine in 
accordance with manufacturer specifications. Such practices would help minimize CO 
emissions. 

Feasible. Good combustion practices are technically feasible 
methods for controlling CO emissions from the emergency 
generators. These methods have been cited in the RBLC as BACT 
for CO control for diesel fired engines. Graymont is required by 
NSPS Subpart IIII to operate and maintain the engines per the 
manufactures’ emission related written instructions. 

2 N/A Selected 
as BACT  

Hours of Operation An hourly restriction significantly reduces the potential emissions from the unit. By 
operating less hours for non-emergency purposes, the engines reduce CO emissions. 
This is a BACT control methodology in the RBLC. 

Feasible. Another feasible method, according to RBLC results, of 
controlling CO emissions from an emergency generator is 
limiting the hours of operation. A restriction on hours of 
operation reduces the potential emissions from the unit. Note 
that the generator operation is inherently limited based on the 
definition of an emergency engine in NSPS Subpart IIII. 

3 N/A Selected 
as BACT 
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6.6.3.2. CO BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, purchase and installation of U.S. EPA-certified 
engines that meet the NSPS Subpart IIII standards outlined in Table 5-2, limited operation consistent with the 
definition of emergency engines, and good combustion practices are determined as BACT for the proposed 
emergency engines.  
 
Note that the fire pump engine is a 2007 model and therefore subject to the emission standards set forth for 
stationary fire pump engines in Table 4 to NSPS Subpart IIII. Requiring the purchase of a higher certification 
engine would be inapplicable as BACT, as that would be a redefinition of the source. 

6.6.4. CO Emissions from the Water Bath Heater 

CO emissions from the water bath heater are due to incomplete combustion. The most common causes of 
incomplete combustion consist of: 
 

 Insufficient oxygen availability,  
 Poor fuel/air mixing (i.e., fuel combustion inefficiency),  
 Reduced combustion temperature, and  
 Reduced combustion gas residence time. 

6.6.4.1. CO BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed 1.25 MMBtu/hr water bath heater. The following 
control technologies are available for controlling CO emissions from the water bath heater:  
 
Catalytic Oxidation 
Thermal Oxidation 
Good Combustion Practices 
 
Catalytic and thermal oxidation are not typically installed on the size of water bath heater proposed for the 
project due to technical concerns and cost effectiveness. Therefore, the remaining control option is proper 
design and operation. 

6.6.4.2. CO BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes to implement good combustion practices as BACT for the water 
bath heater. There are no negative environmental and energy impacts associated with this option. 
 
The proposed CO emission rate from the water bath heater is 0.10 lb/hr (equivalent to approximately 0.082 lb 
CO per MMBTU) on a 3-hour average basis. Compliance will be demonstrated by following the manufacturer’s 
recommendations for proper operation of the heater. 

6.7. VOC BACT 

6.7.1. VOC Emissions from the Lime Kiln 

VOC emissions are generated in a lime kiln due to incomplete fuel combustion, occurring mainly during startup 
and shutdown. Conditions leading to incomplete combustion include the following: 
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Insufficient oxygen availability,  
Poor fuel/air mixing (i.e., fuel combustion inefficiency),  
Reduced combustion temperature,  
Reduced combustion gas residence time, and  
Load reduction. 
 
VOC emissions can vary from one kiln to another, particularly when comparing different kiln types (e.g., straight 
rotary versus preheater rotary).  

6.7.1.1. VOC BACT Stepwise Evaluation 

A general review of the RBLC has been performed for VOC emissions from lime kilns. For the RBLC review, 
determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis for the RBLC 
database search. The results of the RBLC search are included in Table 6-14. 
 
In theory, the following control technologies are available for controlling VOC emissions from the lime kiln: 
 

 Regenerative/Recuperative Thermal Oxidizer, 
 Regenerative Catalytic Oxidizer, 
 Activated Carbon Adsorption, 
 Refrigerated Condensers, and  
 Proper Kiln Design and Operation.  

 
Table 6-15 provides the summary of the five-step VOC BACT analysis that is conducted for the lime kiln. 
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Table 6-14. Lime Kiln – RBLC Search Results for VOC 

RBLC ID Company Name State 
Permit Issuance 

Date Process Type Process Name Fuels 

Lime 
Production 

(tons per day) 
Control Method 

Description 

Standardized 
Emission Rate 1 

(lb/ton of 
lime) 

Emission 
Limit 

Averaging 
Period 

Means of 
Demonstrating 

Compliance 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Two rotary kilns Coal and pet coke 1200 (each) Design, low excess air, and 

good combustion practices 0.05 2 24-hour Avg. Periodic testing 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 2 Natural gas, coal, and 

pet coke 504 
Good engineering 

practice/best management 
practice 

0.06 3 None Listed Daily lime 
production rate 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 3 Natural gas, coal, and 

pet coke 850 
Good engineering 

practice/best management 
practice 

0.06 3 None Listed Daily lime 
production rate 

WI-0250 Graymont (WI) 
LLC WI 02/6/2009 90.019 Preheater rotary 

kiln Coal 650 Good operating practices, 
good combustion control 

0.10 
(33 lb/hr – high 
organic carbon 

content) 
(5.4 lb/hr – low 
organic carbon 

content) 

None Listed 
(3-hour avg.) 
(3-hour avg.) 

Periodic Testing 

CT-16003 4 PETE LIEN & 
SONS, INC. WY 2/5/2015 -- Preheater rotary 

kiln Coal and pet coke 600 Good combustion practices 
and kiln design 

0.10 
(5 lb/hr) 

Avg. of Three 
1-hour tests Annual testing 

1 The Graymont (RBLC ID WI-0250) permit issued on 2/6/2009 was the only permitting action documented in the RBLC for VOC. For completeness, a review of permitting files for Mississippi Lime Company (RBLC ID IL-0117) and Chemical Lime, Ltd. (RBLC ID TX-0726) was 
conducted to determine if a GHG BACT analysis was submitted with the application or provided in the final permit. The results of the review are listed in this table.  

2 Standardized emission rate (lb/ton of lime) calculated by dividing the permitted emission rate (2.51 lb/hr) by the daily throughput (tons per day) and multiplying by the number of operating hours (24 hours per day). 
3 The TCEQ Technical Review (dated 3/1/2010) provided a summary of the VOC BACT Limit. VOC BACT is proper kiln design and operation (good engineering practice/best management practice) to minimize the products of incomplete combustion and achieve 0.03 lb/ton feed 

(0.06 lb/ton of lime) for Kiln 3, and 0.04 lb/ton feed (0.08 lb/ton of lime) for Kiln 4. This project did not involve Kiln 4, so it is assumed that the mention of Kiln 4 was a typo. However, the minim emission limit is listed in the table for both units. 
4 State permit ID number.  
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Table 6-15. Lime Kiln – Top-Down BACT Analysis for VOC 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN Kiln 1 VOC Regenerative/ 

Recuperative Thermal 
Oxidizer 

Thermal oxidation is the process of oxidizing combustible materials at 
sufficiently high temperatures and adequate residence times to complete 
combustion to CO2 and water. Thermal oxidizers can be designed as 
conventional thermal units, recuperative units, or RTO. A conventional 
thermal oxidizer does not have heat recovery capability. Therefore, the 
fuel cost is extremely high and is not suitable for high volume flow 
applications such as that of a lime kiln. In a recuperative unit, the 
contaminated inlet air is preheated by the combustion exhaust gas 
stream through a heat exchanger. 
 
An RTO generally consists of at least two chambers packed with ceramic 
media. The VOC-laden gas enters one hot ceramic bed where the gas is 
heated to the desired combustion temperature. Auxiliary fuel may be 
required in this stage, depending on the heating value of the inlet gas. 
After reacting in the combustion zone, the gas then passes through the 
other ceramic bed, where the heat released from combustion is 
recovered and stored in the bed. The process flow is then switched so 
that the polluted gas is preheated by the ceramic bed. The system is 
operated in an alternating cycle, recovering up to 95% of the thermal 
energy during normal operation, depending on a variety of factors and in 
exchange for higher capital costs. 

Feasible. Regenerative and recuperative thermal oxidizers both 
require temperatures up to 2,000 °F to achieve high destruction 
efficiencies. The temperature of the exhaust from the kiln is below the 
range required and hence the exhaust gas has to be heated to achieve 
reasonable destruction efficiencies. This is feasible, but will require 
the combustion of significant amount of fossil fuels which will 
increase criteria pollutant and GHG emissions from the combustion. 
Additionally, the high exhaust gas temperatures exiting the thermal 
oxidizer and the kiln stacks has the potential to cause damage to any 
stack monitors and creates a safety concern for stack testing. 
Therefore, the exhaust from the thermal oxidizer would need to be 
cooled prior to exiting the stack, creating significant additional costs 
and energy usage. This technology has not been commercially 
demonstrated on a rotary lime kiln. Despite these technical concerns, 
a cost analysis was performed (See Appendix E). 
 
 
 
 

1 ~$487,379 per 
ton of VOC 
removed 

  

N/A due to 
technical 

concerns and 
cost 

effectiveness 

 Regenerative Catalytic 
Oxidizer (RCO) 

Similar to an RTO, a RCO oxidizes CO to CO2 and water vapor. However, 
an RCO uses catalysts to lower the activation energy required for the 
oxidation so that the oxidation can be accomplished at a lower 
temperature than in an RTO. As a result, the required firing rate of 
auxiliary fuel is lower than for an RTO. One important distinction 
between the technologies is that catalytic oxidation cannot be applied to 
an exhaust stream that has high particulate concentration or contains a 
chemical compound that could poison the catalyst. 
 

Infeasible. A RCO removes VOC from the gas stream at lower 
temperatures (e.g., 900 °F) than thermal oxidizers because it uses a 
precious metal catalyst. The temperature of the exhaust from the kiln 
is below the range required and hence the exhaust gas has to be 
heated to achieve reasonable destruction efficiencies. More 
importantly, the amount of particulate matter, including dissolved 
minerals in aerosols, in the exhaust gas has the potential to “blind” 
the catalyst, making the RCO ineffective. Additionally, the high 
exhaust gas temperatures exiting the thermal oxidizer and the kiln 
stacks has the potential to cause damage to any stack monitors and 
creates a safety concern for stack testing. Therefore, the exhaust from 
the thermal oxidizer would need to be cooled prior to exiting the 
stack, creating significant additional costs and energy usage. Finally, 
the application of RCO on a lime kiln has not been commercially 
demonstrated. For the reasons outlined above, RCO is considered 
technically infeasible. 

N/A N/A N/A due to 
technical 
concerns 
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Table 6-15. Lime Kiln – Top-Down BACT Analysis for VOC 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN Kiln 1 VOC Activated Carbon 

Adsorption 
Activated carbon adsorption has been used to remove organic 
compounds from both air and water. Activated carbon is a highly porous 
medium which can remove the organic compounds from air or water by 
adsorption. The compounds adsorbed on the activated carbon can be 
removed and the activated carbon can be regenerated for reuse by 
increasing the temperature and burning the VOCs. Various industrial 
processes use activated carbon for removing VOC from their exhaust 
gases. 

Infeasible. Carbon adsorption is most effective at lower 
temperatures and thus installation of a carbon adsorption system on 
the lime kiln requires a significant cooling of the hot exhaust gas to 
less than 130°F. In addition, the high flow of the kiln can desorb the 
VOC molecules and reduce the removal efficiency of the activated 
carbon column. Presence of particulate matter in the exhaust gas can 
cause fouling and plugging of the activated carbon. Lastly, carbon 
adsorption systems are not typically designed for the high flow rates 
such as that proposed for the kiln. Use of the adsorption system is 
most advantageous for low to moderate flows. 

N/A N/A N/A due to 
technical 
concerns 

Refrigerated 
Condensers 
 

 

Refrigerated condensers capture VOCs from the flue gas by lowering the 
temperature of the gas to convert the VOC gases to liquid. Condensers are 
usually used as air pollution control device in applications involving 
gasoline bulk terminals, storage etc. where the exhaust streams contain 
high concentrations of VOCs (i.e. > 5000 ppmv).  

Infeasible. The VOC concentrations in the exhaust gas from the kiln 
are significantly low. Additionally, RBLC database search and other 
industry BACT determinations indicate that installation of 
refrigerated condensers have not been considered as a VOC BACT for 
any lime kiln in practice. 

N/A N/A N/A due to 
technical 
concerns 

Proper Kiln Design and 
Operation 

The key to controlling VOC emissions is efficient fuel combustion. 
Complete combustion is achieved by having sufficient oxygen available to 
react with the fuel. Graymont is motivated to ensure proper kiln design 
and operation in order to minimize fuel costs, which account for a 
significant cost of manufacturing lime. 

Feasible. The burner will be designed specifically for the kiln and will 
minimize products of incomplete combustion. Graymont will install 
and operate O2 monitors to help evaluate kiln operating conditions on 
a continuous basis. 

2 N/A Selected as 
BACT 
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6.7.1.2. VOC BACT Evaluation Summary for the Lime Kiln 

Based on the BACT analysis, Graymont proposes the use of proper kiln design and operation as BACT for 
the lime kiln. There are no negative environmental and energy impacts associated with this option. In 
addition, the RBLC search proves that good combustion techniques are widely accepted as BACT for 
kilns. 
 
The source from the RBLC search with the lowest VOC emission rate is from Chemical Lime, Ltd.’s Texas 
facility (RBLC ID TX-0726). The facility has an established BACT emission limit of 0.06 lb VOC per ton 
lime produced for a rotary lime kiln firing natural gas, coal, and pet coke. Although other plants have 
achieved lower VOC production-based emission limit, the current design of the Rexton Facility can 
achieve 5.625 lb VOC/hr on a 3-hour averaging period and, as demonstrated in Table 6-15 above, it is 
neither technically nor economically feasible to achieve a lower emission rate. 
 
The proposed VOC emission rate from the kiln is 5.625 lb/hr (equivalent to approximately 0.1 lb VOC 
per ton of lime) on a 3-hour average basis. Graymont proposes the use of CO as a surrogate indicator for 
VOC emissions for BACT, since the magnitude of emissions of both pollutants are typically affected in the 
same way by engine operation. Graymont will evaluate VOC emissions when there is an exceedance with 
respect to the CO emissions and report accordingly. 

6.7.2. VOC Emissions from the Power Plant 

VOC emissions from the power plant engines are mainly due to incomplete combustion of the natural 
gas fuel used for the engines. The main causes of incomplete combustion and the formation of VOC are 
combustion temperature, turbulence (mixing of fuel and oxygen) and the residence time in the 
combustion zone. 

6.7.2.1. VOC BACT Stepwise Evaluation 

A general review of the RBLC has been performed for VOC emissions from natural gas engines. For the 
RBLC review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the 
basis for the RBLC database search. The results of the RBLC search are included in Table 6-16. 
 
In theory, the following control technologies are available for controlling VOC emissions from the power 
plant engines: 
  
Thermal Oxidizer 
Catalytic Oxidizer 
Non-selective Catalytic Reduction 
Good Combustion Practices 
 
Table 6-17 provides the summary of the five-step VOC BACT analysis that is conducted for the power 
plant. 
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Table 6-16. Power Plant– RBLC Search Results for VOC 

RBLC ID Company Name State 

Permit 
Issuance 

Date 
Process 

Type Process Name Fuels Control Method Description 

Standardized 
Emission Rate  

(G/HP-HR) 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 
CA-1222 KYOCERA AMERICA INC. CA 09/22/2011 17.130 ICE: Spark Ignition Natural Gas Oxidation Catalyst 30 ppmvd @ 15% O2  1-hour Unspecified 
LA-0292 CAMERON INTERSTATE 

PIPELINE LLC 
LA 01/22/2016 17.130 Waukesha 16V-275GL 

Compressor Engines Nos. 1-
12 

Natural Gas CO oxidation catalyst, use of natural gas as 
fuel, good equipment design, and proper 

combustion techniques 

1.25 lb/hr 1-hour Unspecified 

MI-0393 CONSUMERS ENERGY MI 10/14/2010 17.130 Five spark ignition internal 
combustion engines 

Natural Gas Oxidation catalyst 0.19 g/bhp-hr According to 
test method 

Unspecified 

PA-0287 MARKWEST LIBERTY 
MIDSTREAM & RESOURCES LLC 

PA 09/27/2011 17.130 Caterpillar G3516B 
Compressor Engines (2) 

Natural Gas Oxidation Catalyst - Miratech 0.12 g/bhp-hr Each engine Unspecified 

PA-0297 KELLY IMG ENERGY LLC PA 05/23/2013 17.130 3.11 MW Generators 
(Waukesha) #1 and #2 

Natural Gas Oxidation Catalyst 0.176 g/bhp-hr Per engine 
(including 

formaldehyde) 

Unspecified 

PA-0301 MARKWEST LIBERTY 
MIDSTREAM & RESOURCES, LLC 

PA 03/31/2014 17.130 One four stroke lean burn 
engine, Caterpillar Model 

G3612 TA, 3550 bhp 

Natural Gas Oxidation Catalyst 0.25 g/bhp-hr 1-hour Unspecified 
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Table 6-17. Power Plant Engines – Top-Down BACT Analysis for VOC 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process PSD Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical Overall 
Standard 

Emission Rate  
(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-PPENG Power Plant Engines VOC Catalytic Oxidizer A Catalytic oxidizer utilizes a catalytic bed to oxidize VOC to 

CO2. The reaction can occur in large temperature range of 450 
to 1,200 °F. Factors that affect the efficiency of the catalytic 
oxidation include operating temperature, gas composition, and 
pressure drop across the bed. Typical reduction of VOC 
emissions is 85-90 percent. 

Feasible. The optimum temperature range for catalytic oxidation is 
between 450 and 1,200 °F. The gas exhaust from the engines at the 
power plant typically is in this desired range. Thus, catalytic 
oxidation is a technically feasible option for reducing VOC emissions. 

1 N/A Selected as 
BACT  

Thermal Oxidizer Thermal oxidation increases the temperature of the flue as 
above the auto ignition temperature of VOCs which is 1300 °F, 
to combust the air pollutants and reduce the VOC emissions 
from the power plant engines.  

Infeasible. This option requires a high level of CO and VOCs in the 
flue gas stream. This process does not have enough CO or VOCs in 
the exhaust stream and is therefore technically infeasible. 
 

N/A N/A N/A 

Non-selective Catalytic 
Reduction (NSCR) 

NSCR uses a catalyst to reduce carbon monoxide, nitric oxides, 
and hydrocarbons into carbon dioxide and diatomic nitrogen. 
This technique does not require additional reagents like the 
SNCR process does because the unburnt hydrocarbons are 
used as a reductant. 

Infeasible. NSCR requires a high oxygen content and this process 
does not have a high enough level to make this technological control 
system an option. 

N/A N/A N/A 

Good combustion 
practices 

The key to controlling VOC emissions is efficient fuel 
combustion. Complete combustion is achieved by having 
sufficient oxygen available to react with the fuel. Having excess 
oxygen present will help achieve complete combustion, but 
will result in an increase in VOC emissions.  

Feasible. Good combustion practices will be achieved by having 
proper equipment and proper training for all employees. 

2 N/A Base case 
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6.7.2.2. VOC BACT Evaluation Summary for the Power Plant 

Based on the BACT analysis, Graymont proposes the use of catalytic oxidation as BACT for the power 
plant engines. There are no negative environmental and energy impacts associated with this option. In 
addition, the RBLC search proves that catalytic oxidation is widely accepted as BACT for natural gas 
engines. 
 
Graymont proposes the NSPS Subpart JJJJ emission limits outlined in Table 5-4 as BACT for the power 
plant. Graymont proposes the use of CO as a surrogate indicator for VOC emissions for BACT, since the 
oxidation catalyst controls both CO and VOC emissions and the magnitude of emissions of both 
pollutants are typically affected in the same way by engine operation. Graymont will evaluate VOC 
emissions when there is an exceedance with respect to the CO emissions and report accordingly. 

6.7.3. VOC Emissions from the Emergency Engines 

VOC emissions from diesel engines, similar to CO emissions, result from incomplete fuel combustion 
caused by the following conditions: 
 

 Insufficient oxygen availability,  
 Poor fuel/air mixing (i.e., fuel combustion inefficiency),  
 Reduced combustion temperature, and  
 Reduced combustion gas residence time. 

6.7.3.1. VOC BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. As noted 
previously in Section 5.1.2, the generators will be subject to NSPS Subpart IIII. The RBLC searches 
conducted for this analysis including the time period 1/1/2009 through 10/1/2019 and were based on: 
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil. The lists 
were further refined to include only engines of sizes similar to the proposed engines.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. The 
results of the RBLC search are included in Table 6-18. 
 
Options for controlling VOC found through the RBLC searches include: 
 

 Regenerative/Recuperative Thermal Oxidizer 
 Regenerative Catalytic Oxidizer 
 Certified engine selection 
 Good combustion practices 
 Restricted hours of operation  

 
The five-step BACT analysis that is conducted for the emergency generators is presented in Table 6-19.  
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 Table 6-18. Emergency Engines – RBLC Search Results for VOC 

RBLC ID 1 Company Name State 

Permit 
Issuance 

Date 
Process 

Type Process Name Fuel Throughput Control Method Description 
Standardized 
Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Diesel powered forklift 
engine Diesel 30 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Wireline Diesel Engines Diesel None Listed 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine and with turbocharger, aftercooler, and high 
injection pressure 

None Listed None Listed Operating 
Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Well evaluation diesel 
engine Diesel 140 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Escape capsule diesel 
engine Diesel 39 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

IN-0295 
STEEL DYNAMICS, 

INC. - ENGINEERED 
BAR PRODUCTS DIV 

IN 02/23/2018 17.210 Emergency diesel 
generators Diesel 150 hp None Listed 1.134 g/hp-hr None Listed NESHAP Unspecified 

*KS-0030 

MID-KANSAS 
ELECTRIC COMPANY, 

LLC - RUBART 
STATION 

KS 03/31/2016 17.210 Compression ignition rice 
emergency fire pump ULSD 197 hp None Listed 1.14 g/hp-hr 

Excludes startup, 
shutdown and 

malfunction 
None Listed Unspecified 

MI-0424 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/05/2016 17.210 EUFPENGINE (Emergency 

engine--diesel fire pump) Diesel 165 hp Good combustion practices 0.47 lb/hr 
Test protocol will 
specify averaging 

time 
None Listed Unspecified 

MI-0412 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/04/2013 17.210 Emergency engine --diesel 

fire pump (EUFPENGINE) Diesel 165 hp Good combustion practices 0.001 lb/hr 
Test protocol will 
specify averaging 

time 
None Listed Unspecified 

OH-0366 
CLEAN ENERGY 

FUTURE - 
LORDSTOWN, LLC 

OH 08/25/2015 17.210 Emergency fire pump 
engine (P004) Diesel 140 hp State-of-the-art combustion design 0.11 lb/hr None Listed NSPS Subpart 

IIII Unspecified 

SC-0113 PYRAMAX CERAMICS, 
LLC SC 02/08/2012 17.210 Emergency engine  

1 thru 8 Diesel 29 hp Purchase of Certified Engine, hours of operation 
limited to 100 hours 7.5 g/kW-hr None Listed NSPS Subpart 

IIII Unspecified 

SC-0182 FIBER INDUSTRIES 
LLC SC 10/31/2017 17.210 Emergency Fire Pumps ULSD None Listed 

15 ppm ULSD, good combustion, operation, and 
maintenance practices; compliance with NESHAP 

Subpart ZZZZ 
200 hr/year None Listed NESHAP Unspecified 

TX-0706 
OCCIDENTAL 

CHEMICAL 
CORPORATION 

TX 01/23/2014 17.210 
1 emergency generator and 

4 emergency firewater 
pump engines 

ULSD None Listed None Listed 0.03 tpy None Listed NSPS Unspecified 

AK-0082 EXXON MOBIL 
CORPORATION 

AK 01/23/2015 17.110 Fine Water Pumps ULSD 610 hp None Listed 0.0007 lb/hp-hr None Listed None Listed Unspecified 

FL-0328 ENI U.S. 
OPERATING 

COMPANY, INC. 

FL 10/27/2011 
17.110 

Crane Engines (units 1 
and 2) 

Diesel 
None Listed 

Use of certified EPA Tier 1 engines and good 
combustion practices based on the current 

manufacturer’s specifications for this engine. 
1.3 tpy 12-month rolling None Listed 

Unspecified 

FL-0328 ENI U.S. 
OPERATING 

COMPANY, INC. 

FL 10/27/2011 
17.110 

Emergency Fire Pump 
Engine 

Diesel 
None Listed Use of good combustion practices, based on the 

current manufacturer’s specifications for this engine 0.002 tpy 12-month rolling None Listed 
Unspecified 

NJ-0079 CPV SHORE, LLC NJ 07/25/2012 
17.110 

Emergency Generator ULSD 
100 hr/yr Use of ULSD diesel oil 0.49 lb/hr None Listed 

NSPS, 
Operating 

Permit 

Unspecified 
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 Table 6-18. Emergency Engines – RBLC Search Results for VOC 

RBLC ID 1 Company Name State 

Permit 
Issuance 

Date 
Process 

Type Process Name Fuel Throughput Control Method Description 
Standardized 
Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 
NJ-0080 HESS NEWARK 

ENERGY CENTER, 
LLC 

NJ 11/01/2012 
17.110 

Emergency Generator ULSD 
200 hr/yr Use of ULSD, a clean fuel 2.62 lb/hr None Listed Operating 

Permit 

Unspecified 

NY-0104 CPV VALLEY LLC NY 08/01/2013 17.110 Emergency generator ULSD None Listed Good combustion practices 0.0331 
lb/MMBtu 1-hour None Listed Method 25A 

OK-0156 NORTHSTAR AGRI 
INDUSTRIES 

OK 07/31/2013 17.110 Fire Pump Engine Diesel 550 hp Good combustion practices 0.35 lb/MMBtu 3-hour average NSPS, 
NESHAP 

Unspecified 

PA-0278 MOXIE ENERGY 
LLC 

PA 10/10/2012 17.110 Emergency Generator Diesel None Listed None Listed 0.01 g/bhp-hr None Listed Other Unspecified 

PA-0291 HICKORY RUN 
ENERGY LLC 

PA 04/23/2013 17.110 Emergency Generator ULSD 7.8 MMBtu/hr None Listed 0.7 lb/hr None Listed Operating 
Permit 

Unspecified 

PA-0311 MOXIE FREEDOM 
LLC 

PA 09/01/2015 17.110 Emergency Generator Diesel None Listed None Listed 0.02 g/hp-hr None Listed NSPS Unspecified 

PA-0311 MOXIE FREEDOM 
LLC 

PA 09/01/2015 17.110 Fire Pump Engine Diesel None Listed None Listed 0.2 g/hp-hr None Listed NSPS Unspecified 

SC-0115 GP CLARENDON LP SC 02/10/2009 17.110 Fire water diesel pump Diesel 525 hp Tune-ups and inspections will be performed as 
outlined in the Good Management Practice Plan 0.47 lb/hr None Listed None Listed Method 25A 

TX-0799 PHILLIPS 66 
PIPELINE LLC 

TX 06/08/2016 17.110 Fire pump engines Diesel None Listed Good combustion practices, Operation limited to 100 
hours per year 0.0007 lb/hp-hr None Listed None Listed Unspecified 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
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Table 6-19. Emergency Engines – Top-Down BACT Analysis for VOC 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. Evaluate 
and Document 

Most Cost-
Effective Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant 

Control 
Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission 

Rate (Rank) 

Cost 
Effectiveness, 

$/ton 
FG-EMENG Power Plant 

Emergency 
Generator (580 hp) 

 
Kiln Emergency Drive 

(173.5 hp) 
 

Fire Pump (85 hp) 

VOC Regenerative/ 
Recuperative 
Thermal Oxidizer 

Thermal oxidation is the process of oxidizing combustible materials at sufficiently 
high temperatures and adequate residence times to complete combustion to CO2 
and 1water. Thermal oxidizers can be designed as conventional thermal units, 
recuperative units, or RTO. A conventional thermal oxidizer does not have heat 
recovery capability. Therefore, the fuel cost is extremely high. In a recuperative 
unit, the contaminated inlet air is preheated by the combustion exhaust gas stream 
through a heat exchanger. 
 
An RTO generally consists of at least two chambers packed with ceramic media. 
The CO-laden gas enters one hot ceramic bed where the gas is heated to the 
desired combustion temperature. Auxiliary fuel may be required in this stage, 
depending on the heating value of the inlet gas. After reacting in the combustion 
zone, the gas then passes through the other ceramic bed, where the heat released 
from combustion is recovered and stored in the bed. The process flow is then 
switched so that the polluted gas is preheated by the ceramic bed. The system is 
operated in an alternating cycle, recovering up to 95% of the thermal energy 
during normal operation, depending on a variety of factors and in exchange for 
higher capital costs. 

Infeasible. Due to the limited hours of operation inherent to 
emergency engines, there would not be enough time for the thermal 
oxidizer to reach steady state and control emissions effectively. 
Additionally, thermal oxidizers are rarely applied to emergency 
engines of the proposed size, as evidenced by the RBLC searches.  

N/A N/A N/A 

Regenerative 
Catalytic Oxidizer 
(RCO) 

Similar to an RTO, a RCO oxidizes CO to CO2. However, an RCO uses catalysts to 
lower the activation energy required for the oxidation so that the oxidation can be 
accomplished at a lower temperature than in an RTO. As a result, the required 
firing rate of auxiliary fuel is lower than for an RTO. One important distinction 
between the technologies is that catalytic oxidation cannot be applied to an 
exhaust stream that has high particulate concentration or contains a chemical 
compound that could poison the catalyst. 
 

Infeasible. Due to the limited hours of operation inherent to 
emergency engines, there would not be enough time for the RCO to 
reach steady state and control emissions effectively. Additionally, 
RCO is rarely applied to emergency engines of the proposed size, as 
evidenced by the RBLC searches.  

N/A N/A N/A 

Purchase Certified 
Engines 

Engine standards are sets of emission limits developed by U.S. EPA for different 
sizes and operating conditions of diesel generators. The purchase of U.S. EPA-
certified engines meeting applicable standards (listed in Table 5-2 for each 
proposed engine) is listed in the RBLC. This is established as the base case for 
BACT for the proposed emergency generators. 

Feasible. Engine certification is a technically feasible compliance 
option as BACT according to a search of the RBLC. Furthermore, the 
proposed engines are required to adhere to NSPS Subpart IIII and 
are listed by the manufacturers as doing so. 

1 N/A Selected 
as BACT  

Good Combustion 
Practices 

Good combustion practices include properly operating and maintaining the engine 
in accordance with manufacturer specifications. Such practices would help 
minimize VOC emissions. 

Feasible. Good combustion practices are technically feasible 
methods for controlling VOC emissions from the emergency 
generators. These methods have been cited in the RBLC as BACT for 
VOC control for diesel fired engines. Graymont is required by NSPS 
Subpart IIII to operate and maintain the engines per the 
manufactures’ emission related written instructions. 

2 N/A Selected 
as BACT  

Hours of Operation An hourly restriction significantly reduces the potential emissions from the unit. 
By operating less hours for non-emergency purposes, the engines reduce VOC 
emissions. This is a BACT control methodology in the RBLC. 

Feasible. Another feasible method, according to RBLC results, of 
controlling VOC emissions from an emergency generator is limiting 
the hours of operation. A restriction on hours of operation reduces 
the potential emissions from the unit. Note that the generator 
operation is inherently limited based on the definition of an 
emergency engine in NSPS Subpart IIII. 

3 N/A Selected 
as BACT 
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6.7.3.2. VOC BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, purchase and installation of U.S. EPA-certified 
engines that meet the NSPS Subpart IIII standards outlined in Table 5-2, limited operation consistent with the 
definition of emergency engines, and good combustion practices are determined as BACT for the proposed 
emergency engines.  
 
Note that the fire pump engine is a 2007 model and therefore subject to the emission standards set forth for 
stationary fire pump engines in Table 4 to NSPS Subpart IIII. Requiring the purchase of a higher certification 
engine would be inapplicable as BACT, as that would be a redefinition of the source. 

6.7.4. VOC Emissions from the Water Bath Heater 

VOC emissions from a water bath heater are very similar to the CO emissions and therefore are also the result of 
incomplete combustion. The most common causes of incomplete combustion consist of: 
 

 Insufficient oxygen availability,  
 Poor fuel/air mixing (i.e., fuel combustion inefficiency),  
 Reduced combustion temperature, and  
 Reduced combustion gas residence time. 

6.7.4.1. VOC BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed 1.25 MMBtu/hr water bath heater. The following 
control technologies are available for controlling VOC emissions from the water bath heater:  
 
Catalytic Oxidation 
Thermal Oxidation 
Good Combustion Practices 
 
Catalytic and thermal oxidation are not typically installed on the size of water bath heater proposed for the 
project due to technical concerns and cost effectiveness. Therefore, the remaining control option is proper 
design and operation. 

6.7.4.2. VOC BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes to implement good combustion practices as BACT for the water 
bath heater. There are no negative environmental and energy impacts associated with this option. 
 
The proposed VOC emission rate from the water bath heater is 6.74E-03 lb/hr (equivalent to approximately 
0.005 lb VOC per MMBTU) on a 3-hour average basis. Compliance will be demonstrated by following the 
manufacturer’s recommendations for proper operation of the heater. 

6.7.5. VOC Emissions from the Tanks 

VOCs are emitted from the tanks in two ways: standing losses and working losses. Standing losses consist of 
breathing and heat expansion. Breathing is the process of vapor forming from the unoccupied space in the tank, 
these vapors then build up pressure and escape through openings in the tank. Heat expansion losses come from 
the constant change in temperature throughout the day resulting in expansion and contraction which increases 
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vapor pressure and releases VOCs. Working losses occur during tank loading and unloading; the movement of 
liquid in and out of the tank causes turbulence and vapor pressure is built up resulting in the emission of VOCs. 

6.7.5.1. VOC BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed tanks, which are all less than or equal to 12,000 
gallons. BACT requirements for tanks this size are good work practice standards, which may include, but are not 
limited to, the following: 
 
Minimize spills 
Clean up spills as quickly as possible 
Cover all open containers 
 
Additionally, the exterior of the tank should be painted a light color to minimum the internal temperature. All of 
these control options are technically feasible at the Rexton Facility. 

6.7.5.2. VOC BACT Evaluation Summary for the Tanks 

Based on the BACT analysis, Graymont proposes to use fixed roof tanks light exterior tank color, and good work 
practice standards as BACT for the tanks. There are no negative environmental and energy impacts associated 
with this option. 

6.8. SO2 BACT 

6.8.1. SO2 Emissions from the Lime Kiln 

SO2 is emitted from kilns as a result of the combustion of fuel which contains sulfur and from volatilization of 
trace amounts of sulfur from the limestone. Fuel is burned in lime kilns to provide the necessary heat for the 
reaction of converting limestone (CaCO3 and CaCO3·MgCO3) to lime (CaO and CaO·MgO) and CO2. Sulfur present 
in the fuel is oxidized to form SO2.  
 
Lime and limestone present in the kiln act as a natural scrubber for SO2. Most commercially available wet and 
dry SO2 scrubbing systems use either lime or limestone as the reactive agent in the scrubber design – obviously 
lime and limestone are inherently present in generous portions in a lime kiln, making this scrubbing an integral 
part of the lime manufacturing process. The following is a typical reaction in a lime system:  
 

CaO + SO2 → CaSO3 + ½ O2 → CaSO4 

 
In essence, the entire kiln acts as a dry scrubber for SO2. Absorption of the SO2 onto the solid particles occurs 
mainly in the kiln and the particulate matter is collected in the baghouse. Inherent dry scrubbing in the lime 
production process typically reduces SO2 emissions by approximately 92% for rotary kilns. Additional scrubbing 
will occur when the exhaust gases pass through the lime-coated baghouse.  
 
SO2 emissions are not only impacted by the sulfur in the fuel, but also by the sulfur in the limestone feed. 
Another factor impacting the amount of sulfur emitted is the amount of oxidation of the lime. Strong oxidation in 
the kiln will drive the oxidation of sulfur to sulfur trioxide (SO3) rather than SO2. SO3 more readily reacts with 
lime and lime kiln dust (LKD), hence results in more sulfur being retained in the product and the lime kiln dust 
(LKD). 
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Even with this understanding, kilns are dynamic process devices. As such, it will be important that any permit 
limit include some compliance margin to allow for such variation over time in its limitation design. 

6.8.1.1. SO2 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for SO2 emissions from lime kilns. For the RBLC review, 
determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis for the RBLC 
database search. The results of the RBLC search are included in Table 6-20. 
 
In theory, the following control technologies are available for controlling SO2 emissions from the lime kiln: 
 
Inherent Dry Scrubbing 
Wet Scrubbing with Lime 
Semi-Wet Scrubbing (Spray Dry Absorber) 
Sorbent (Lime Hydrate) Injection 
Low Sulfur Fuels 
Increased Oxygen Levels 
Lime Spray Drying 
 
There are several control technologies that are not considered under this BACT analysis since they have not 
been commercially demonstrated on a lime kiln. These technologies include, but are not limited to the following: 
 
Catalyst Filters 
 
 
 
 
 
Table 6-21 provides the summary of the five-step SO2 BACT analysis that is conducted for the lime kiln. 
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Table 6-20. Lime Kiln – RBLC Search Results for SO2 

RBLC ID Company Name State 
Permit 

Issuance Date Process Type Process Name Fuels 

Lime 
Production 

(tons per day) 
Control Method 

Description 

Standardized 
Emission Rate 

(lb/ton of lime) 
Emission Limit 

Averaging Period 
Means of Demonstrating 

Compliance 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Two rotary kilns Coal and pet coke 1200 (each) Natural absorptive 

capacity of lime kiln dust 0.5 Rolling 30-day 
average CEMS 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 2 Natural gas, coal, 

and pet coke 504 

Limiting the fuel sulfur 
input, in addition to the 

dry scrubbing inherent in 
these systems 

3.2 1 None listed 

Total fuel sulfur input as 
calculated using 

measurements of fuel feed 
rates and total sulfur 

content of fuels 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 3 Natural gas, coal, 

and pet coke 850 

Limiting the fuel sulfur 
input, in addition to the 

dry scrubbing inherent in 
these systems 

2.4 1 None listed 

Total fuel sulfur input as 
calculated using 

measurements of fuel feed 
rates and total sulfur 

content of fuels 

WI-0250 Graymont (WI) 
LLC WI 02/6/2009 90.019 Preheater rotary kiln Coal 650 

Fuel sulfur limit, inherent 
process collection of sulfur 

oxides 

1.24 
(33.7 lb/hr) 

24-hour Avg. 
(3-hour Avg.) CEMS 

CT-16003 2 PETE LIEN & 
SONS, INC. WY 2/5/2015 -- Preheater rotary kiln Coal and pet coke 600 Good combustion 

practices and kiln design 
0.90 

(45 lb/hr) 
Avg. of Three 1-hour 

tests Annual testing 

1 Per Special Condition 5 of Permit Number 7808, the maximum sulfur from the above-referenced fuels that can be fed to Kiln No. 2 is 426 lb/hr and to Kiln No. 3 is 568 lb/hr. The standardized emission rate is based on 100% conversion of sulfur to SO2, using the following equation:  
 

𝐸𝐸𝐸𝐸 =
𝑆𝑆
𝑇𝑇

×
𝑀𝑀𝑊𝑊𝑆𝑆𝑆𝑆2

𝑀𝑀𝑊𝑊𝑆𝑆
× (24 ℎ𝑟𝑟/𝑑𝑑𝑑𝑑𝑦𝑦) × (1 − 𝐶𝐶) 

 
Where, 
EF = Standardized emission rate (lb/ton of lime) 
S = Hourly sulfur limit (lb/hr) 
T = Daily throughput (ton per day) 
MWSO2 = SO2 molecular weight, 64.066 g/mol 
MWS = Sulfur molecular weight, 32.065 g/mol 
C = Percent control efficiency, 92% for dry scrubbing inherent to rotary kilns 

2 State permit ID number. 
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Table 6-21. Lime Kiln – Top-Down BACT Analysis for SO2 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN 

 
Kiln 1 

 
 

SO2  Low Sulfur Fuels One of the main sources of SO2 emissions from a lime kiln is sulfur in the 
kiln’s fuel. Decreasing the amount of sulfur in the fuel could potentially 
decrease SO2 emissions. 

Infeasible. The proposed rotary kiln is intended to serve markets 
that accept a higher sulfur content (more commodity based), as well 
as a lower sulfur content (more food grade based). The limiting of the 
fuel to natural gas alone will limit the intended markets for the kiln, 
which fundamentally changes the scope of the project. Therefore, this 
option is technically infeasible for the proposed kiln. 

N/A N/A N/A 

SO2  Wet Scrubbing with 
Lime 

Wet SO2 scrubbers operate by flowing the flue gas upward through a 
large reactor vessel that has an alkaline reagent (that is, limestone or 
lime slurry) flowing down from the top. The scrubber mixes the flue gas 
and alkaline reagent, using a series of spray nozzles to distribute the 
reagent across the scrubber vessel. The calcium in the reagent reacts 
with the SO2 in the flue gas to form calcium sulfite (CaSO3) and/or 
calcium sulfate (CaSO4) that is removed from the scrubber with the 
sludge and is disposed. Most wet scrubbing systems utilize forced 
oxidation to assure that only CaSO4 sludge is produced. Wet scrubbing 
with lime can achieve up to 98% control effectiveness.  

Feasible. The sludge from wet scrubbing creates a solid waste 
handling and disposal problem. This sludge must be handled in a 
manner that does not result in groundwater contamination. Also, the 
sludge disposal area needs to be permanently set aside from future 
surface uses since the disposed material cannot bear any weight from 
such uses as buildings or cultivated agriculture. 
 
Disadvantages associated with wet scrubbing with lime include the 
creation of a visible wet stack with a visible plume of water droplets, 
generation of particulate matter by the scrubbing process causing 
elevated opacity, water consumption, and wastewater and sludge 
disposal issues. Finally, a wet system will cost over $12,000 per ton of 
SO2 removed (see Appendix E). Therefore, based on the unacceptable 
environmental and economic impacts, wet scrubbing does not 
constitute BACT. 

1 ~$12,278 per ton 
SO2 removed 

(assuming 95% 
removal) 

N/A due to 
technical 

concerns and 
cost 

effectiveness 

SO2  Semi-Wet Scrubbing 
(Spray Dry Absorber) 

Spray dryer systems operate by injecting a moist sorbent into the 
scrubber. As the hot flue gas mixes with the sorbent, water is evaporated. 
This process is sometimes referred to as semi-wet scrubbing. The 
sorbent is normally lime or calcium hydroxide. The surfaces that are 
exposed to the solid sorbent react with SO2. Semi-wet scrubbing can 
achieve up to 90% control effectiveness. 

Feasible. Note that semi-wet scrubbing is not listed in the RBLC 
database for SO2 removal in the lime industry. 
 
The process of semi-wet scrubbing forms a dry waste product that is 
collected in a baghouse. The performance of the semi-wet system is 
sensitive to operating conditions and its performance cannot be 
assured without additional temperature control devices. 
Environmental disadvantages of this system include the production of 
dry waste, which requires landfill disposal and water usage. 
 
A cost estimate was prepared (included in Appendix E) to evaluate 
the economic feasibility of a semi-wet (dry) scrubber for the 
proposed kiln. The calculated cost effectiveness for a spray dryer 
system is over $12,000 per ton of SO2 removed. This cost is above 
what is considered reasonable for BACT. Therefore, semi-wet 
scrubbing is considered economically infeasible for SO2 control and is 
not BACT.  

2 ~$12,855 per ton 
SO2 removed 

N/A due to 
technical 

concerns and 
cost 

effectiveness 
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Table 6-21. Lime Kiln – Top-Down BACT Analysis for SO2 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN 

 
 

Kiln 1 
 
 
 

SO2  Sorbent (Lime Hydrate) 
Injection 

In a sorbent (lime hydrate) injection system, sorbent is injected into the 
gas stream to react with SO2 to form CaSO3 which is then collected in the 
kiln’s baghouse. 

Infeasible. Sorbent injection is an available and proven technology 
for SO2 control on boilers. However, sorbent injection is not included 
in the RBLC database for lime kilns and Graymont has been unable to 
identify an application of this technology on existing lime kiln 
operations for SO2 reduction. The temperatures profiles in lime kiln 
exhaust stream are different than those of a boiler; as such, the 
absorption processes upon which this technology is dependent could 
be less efficient, resulting in decreased SO2 removal efficiencies. 
Consequently, there is no data available with which to establish an 
expected SO2 control efficiency and corresponding BACT emission 
limit and as such, the technology may be deemed technically 
infeasible. 

N/A N/A N/A 

SO2  Increased Oxygen 
Levels 

Increasing oxygen levels at the burner causes a reaction between oxygen 
(O2) and SO2 to form sulfur trioxide (SO3) which, in turn, reacts with lime 
to form CaSO4. The CaSO4 is then incorporated into the lime product. 

Infeasible. Increased oxygen levels at the burner results in an 
increase of sulfur deposits in the lime product which decreases 
product quality. Increasing oxygen levels at the burners can also 
increase NOX emissions from the process. As such, this technology is 
not technically feasible for use in a lime kiln. 

N/A N/A N/A 

SO2  Lime Spray Drying In lime spray drying, lime is injected into the gas stream to absorb SO2 in 
the flue gas.  

Not applicable. This is not a distinctly different control technology 
compared to Semi-Wet Scrubbing (Spray Dry Absorption). See Semi-
Wet Scrubbing section above for BACT determination. 

N/A N/A N/A 

SO2  Inherent Dry Scrubbing Lime and limestone present in the kiln act as a natural scrubber for SO2. 
This inherent dry scrubbing is an integral part of the process system. 

Feasible. Inherent dry scrubbing is an integral part of the process 
system. In a lime kiln, SO2 that is released during the lime formation 
process will react with the lime. The amount of SO2 absorbed in the 
system is a function of not only the sulfur in the fuel, but also the 
amount of sulfur in the stone feed, the amount of sulfur in the 
product, and the degree of calcium oxidation that takes place in the 
kiln (greater oxidation generally results in more sulfur removal). 
 
Inherent dry scrubbing has an estimated control efficiency of 92% for 
SO2 at no further energy, environmental, or economic impacts, since it 
occurs naturally in the system. However, since this is an integral part 
of the process, this is assumed to be the base case and other 
reductions are in addition to this inherent SO2 removal. 

3 N/A Selected as 
BACT 
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6.8.1.2. SO2 BACT Evaluation Summary for the Lime Kiln 

Based on the BACT analysis, Graymont proposes inherent dry scrubbing as BACT for the lime kiln. There 
are no negative environmental and energy impacts associated with this option. In addition, the RBLC 
search proves that inherent dry scrubbing is widely accepted as BACT for kilns. 
 
The source from the RBLC search with the lowest SO2 emission rate is from Mississippi Lime Company’s 
Illinois facility (RBLC ID IL-0117). The facility has an established BACT emission limit of 0.5 lb SO2 per 
ton lime produced for a rotary lime kiln firing coal and pet coke. Although other plants have achieved 
lower SO2 production-based emission limit, the current design of the Rexton Facility can achieve 137.0 
lb SO2/hr on a 3-hour averaging period and, as demonstrated in Table 6-17 above, it is neither 
technically nor economically feasible to achieve a lower emission rate. 
 
The proposed SO2 emission rate from the kiln is 137.00 lb/hr (equivalent to approximately 2.44 lb SO2 
per ton of lime) on a 3-hour average basis. Compliance will be demonstrated through periodic stack 
testing per EPA Method 6 or 6C. 

6.8.2. SO2 Emissions from the Power Plant 

SO2 emissions from the power plant are mainly caused by incomplete combustion of heavy fuels. Fuels 
that contain lots of sulfur release a lot of SO2 into the environment when they are combusted. 

6.8.2.1. SO2 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for SO2 emissions from the power plant. For the RBLC 
review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis 
for the RBLC database search. The results of the RBLC search yielded no SO2 specific control techniques. 
 
Options to mitigate these emissions include: 
 

 Use of low sulfur fuel 
 Good combustion practices 

 
Both options are technically feasible options for the power plant.  

6.8.2.2. SO2 BACT Evaluation Summary for the Power Plant 

Based on the BACT analysis, Graymont proposes using a low sulfur content fuel (i.e., natural gas) and 
good combustion practices as BACT for the power plant. There are no negative environmental and 
energy impacts associated with this option. Compliance will be demonstrated through tracking fuel 
usage and calculating emissions based on fuel sulfur content. 

6.8.3. SO2 Emissions from the Emergency Engines 

Sulfur dioxide (SO2) emissions result from the oxidation of sulfur present in the emergency engine fuel 
(i.e., diesel). 
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6.8.3.1. SO2 BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. As noted 
previously in Section 5.1.2, the generators will be subject to non-road diesel fuel standards set forth in 
40 CFR §60.4207(b) and §80.510(b). The RBLC searches conducted for this analysis including the time 
period 1/1/2009 through 10/1/2019 and were based on: 
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. The 
results of the RBLC search are included in Table 6-22. 
 
Options to mitigate these emissions include: 
 

 Use of ultra low sulfur diesel (ULSD) 
 Good combustion practices 

Restricted hours of operation  
 
The five-step BACT analysis that is conducted for the emergency generators is presented in Table 6-23.  
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 Table 6-22. Emergency Engines – RBLC Search Results for SO2 

RBLC ID 1 Company Name State 
Permit 

Issuance 
Date 

Process 
Type Process Name Fuel Throughput Control Method Description Standardized 

Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 

IN-0295 
STEEL DYNAMICS, 

INC. - ENGINEERED 
BAR PRODUCTS DIV 

IN 02/23/2018 17.210 Emergency diesel 
generators Diesel 150 hp None Listed 0.0015% sulfur None Listed NESHAP Unspecified 

SC-0113 PYRAMAX CERAMICS, 
LLC SC 02/08/2012 17.210 Emergency engine  

1 thru 8 Diesel 29 hp Purchase of Certified Engine 0.0015% sulfur None Listed NSPS Subpart 
IIII Unspecified 

FL-0332 
HIGHLANDS 

ENVIROFUELS (HEF), 
LLC 

FL 09/23/2011 17.110 600 HP Emergency 
Equipment ULSD 600 hp NSPS 40 CFR 60, Subpart IIII, manufacturer 

certification 0.0015% sulfur None Listed NSPS Subpart 
IIII 

Compliance with 
the NSPS Subpart 

IIII 

IN-0166 INDIANA 
GASIFICATION, LLC IN 06/27/2012 17.110 THREE (3) FIREWATER 

PUMP ENGINES Diesel 575 hp (each) Use of low-s diesel and limited hours of non-
emergency operation 15 ppm sulfur None Listed None Listed Unspecified 

LA-0231 LAKE CHARLES 
COGENERATION, LLC LA 06/22/2009 17.110 FIRE WATER DIESEL 

PUMPS (3) Diesel 575 hp (each) comply with NSPS subpart IIII 0.01 lb/hr None Listed Operating 
Permit, NSPS Unspecified 

MA-0039 
FOOTPRINT POWER 

SALEM HARBOR 
DEVELOPMENT LP 

MA 01/30/2014 17.110 Emergency 
Engine/Generator ULSD 7.4 MMBtu/hr None Listed 0.011 lb/hr 1-hr block 

average 

NSPS, 
NESHAP, SIP, 

Operating 
Permit 

Unspecified 

NY-0104 CPV VALLEY LLC NY 08/01/2013 17.110 Emergency generator ULSD None Listed Ultra low sulfur diesel with maximum sulfur content 
0.0015 percent. 

0.0014 
lb/MMBtu 1-hour None Listed EPA approved 

method 

SC-0115 GP CLARENDON LP SC 02/10/2009 17.110 FIRE WATER DIESEL PUMP Diesel 525 hp Tune-ups and inspections will be performed as 
outlined in the Good Management Practice Plan. 0.39 lb/hr None Listed None Listed Method 6C 

VA-0328 NOVI ENERGY VA 04/26/2018 17.110 Emergency Diesel GEN ULSD 500 hr/yr 
Good combustion practices and the use of ultra low 

sulfur diesel (S15 ULSD) fuel oil with a maximum 
sulfur content of 15 ppmw. 

15 ppmw sulfur None Listed NSPS, SIP Unspecified 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
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Table 6-23. Emergency Engines – Top-Down BACT Analysis for SO2 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-EMENG Power Plant 

Emergency 
Generator (580 hp) 

 
Kiln Emergency Drive 

(173.5 hp) 
 

Fire Pump (85 hp) 

SO2 Ultra Low Sulfur Diesel 
(ULSD) 

ULSD is a diesel fuel containing 97% less sulfur than low sulfur diesel, no 
more than 15 ppm. Less sulfur in the fuel leads to less sulfur-containing 
compounds in the diesel exhaust.  

Feasible. The use of ULSD is a technically feasible option for 
controlling SO2 emissions and is required for the proposed 
emergency engines per 40 CFR §60.4207(b) and §80.510(b) as 
outlined in Section 5.1.2. 

1 N/A Selected as 
BACT  

Good Combustion 
Practices 

Good combustion practices include properly operating and maintaining 
the engine in accordance with manufacturer specifications. Such 
practices would help minimize SO2 emissions. 

Feasible. Good combustion practices are technically feasible methods 
for controlling SO2 emissions from the emergency generators. These 
methods have been cited in the RBLC as BACT for SO2 control for 
diesel fired engines. Graymont is required by NSPS Subpart IIII to 
operate and maintain the engines per the manufactures’ emission 
related written instructions. 

2 N/A Selected as 
BACT 

Hours of Operation An hourly restriction significantly reduces the potential emissions from 
the unit. By operating less hours for non-emergency purposes, the 
engines reduce SO2 emissions. This is a BACT control methodology in the 
RBLC. 

Feasible. Another feasible method, according to RBLC results, of 
controlling SO2 emissions from an emergency generator is limiting 
the hours of operation. A restriction on hours of operation reduces 
the potential emissions from the unit. Note that the generator 
operation is inherently limited based on the definition of an 
emergency engine in NSPS Subpart IIII. 

3 N/A Selected as 
BACT 
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6.8.3.2. SO2 BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, use of ULSD, limited operation consistent with the 
definition of emergency engines, and good combustion practices are determined as BACT for the proposed 
emergency engines. Add-on controls are infeasible due to the intermittent operation of emergency engines. 

6.8.4. SO2 Emissions from the Water Bath Heater 

SO2 emissions from the water bath heater is the result of combusting the fuel source. Trace amounts of sulfur 
become oxidized to form SO2. 

6.8.4.1. SO2 BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed 1.25 MMBtu/hr water bath heater. Operating on low 
sulfur fuel is the available option for controlling SO2 emissions from the water bath heater. The water bath 
heater will operate solely on natural gas, which is a low sulfur fuel.  

6.8.4.2. SO2 BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes to burn a low sulfur fuel as BACT for the water bath heater. 
There are no negative environmental and energy impacts associated with this option. 
 
The proposed SO2 emission rate from the water bath heater is 7.35E-04 lb/hr (equivalent to approximately 
0.001 lb SO2 per MMBTU) on a 30-day rolling average basis. Compliance will be demonstrated by following the 
manufacturer’s recommendations for proper operation of the heater. 

6.9. PM/PM10/PM2.5 BACT 
It is important to note the same control techniques that reduce PM (filterable and condensable) also reduce 
PM10 and PM2.5 (filterable and condensable). 

6.9.1. PM/PM10/PM2.5 Emissions from the Lime Kiln 

PM/PM10/PM2.5 emissions are generated from the calcining of limestone in the kiln, which releases constituents 
in the limestone raw material, as well as from the combustion of fuel. The kiln is a point source of particulate 
emissions. 

6.9.1.1. PM/PM10/PM2.5 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for PM/PM10/PM2.5 emissions from lime kilns. For the RBLC 
review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis for the 
RBLC database search. The results of the RBLC search for PM10 are included in Table 6-24 and the results of the 
RBLC search for PM2.5 are included in Table 6-25. A review of the RBLC search and associated permits show that 
the RBLC emission rates include condensable PM. 
 
In theory, the following control technologies are available for controlling PM/PM10/PM2.5 emissions from the 
lime kiln: 
 
Baghouse, 
Electrostatic Precipitator (ESP), 
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Wet Scrubbing, and 
Venturi Scrubber. 
 
Table 6-26 provides the summary of the five-step PM/PM10/PM2.5 BACT analysis that is conducted for the lime 
kiln. 
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Table 6-24. Lime Kiln – RBLC Search Results for Total PM10 

RBLC ID Company Name State 
Permit Issuance 

Date Process Type Process Name Fuels 

Lime 
Production 

(tons per day) 
Control Method 

Description 
Standardized Emission 

Rate (lb/ton of lime) 

Emission 
Limit 

Averaging 
Period 

Means of 
Demonstrating 

Compliance 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Two rotary kilns Coal and pet coke 1200 (each) Baghouse 0.18 3-hour Avg. Pressure Drop 

Monitor 1 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 2 Natural gas, coal, and pet 

coke 504 Fabric Filter 0.24 2 None listed Daily lime 
production rate 

TX-0726 CHEMICAL LIME, 
LTD TX 02/22/2010 90.019 Rotary Kiln 3 Natural gas, coal, and pet 

coke 850 Fabric Filter 0.22 3 None listed Daily lime 
production rate 

WI-0250 Graymont (WI) 
LLC WI 02/6/2009 90.019 Preheater rotary 

kiln Coal 650 Fabric Filter 

Organic content  
≥ 0.05 wt. %:  

0.46 
(25 lb/hr) 

Organic content  
< 0.05 wt. %:  

0.15 
(8.3 lb/hr) 

None listed 
(3-hour avg.) 
None listed 

(3-hour avg.) 

Pressure Drop 
Monitor 4 

CT-16003 5 PETE LIEN & 
SONS, INC. WY 2/5/2015 -- Preheater rotary 

kiln Coal and pet coke 600 
Good combustion 
practices and kiln 

design 

0.184 6 

(4.6 lb/hr) 
Avg. of Three 
1-hour tests Annual testing 

1 As an alternative to the pressure drop monitors, the Permittee may install, maintain, and operate a Bag Leak Detector System or Particulate Matter Detector. 
2 BACT for this unit is 0.01 gr/dscf. Standardized emission rate (lb/ton of lime) calculated by dividing the permitted emission rate (5.02 lb/hr) by the daily throughput (tons per day) and multiplying by the number of operating hours (24 hours per day).  
3 BACT for this unit is 0.01 gr/dscf. Standardized emission rate (lb/ton of lime) calculated by dividing the permitted emission rate (7.71 lb/hr) by the daily throughput (tons per day) and multiplying by the number of operating hours (24 hours per day). 
4 As an alternative to the pressure drop monitors, the Permittee may install, maintain, and operate a Bag Leak Detector System. 
5 State permit ID number. 
6 BACT for this unit is 0.008 gr/dscf. Standardized emission rate (lb/ton of lime) calculated by dividing the permitted emission rate (4.6 lb/hr) by the daily throughput (tons per day) and multiplying by the number of operating hours (24 hours per day). 

Table 6-25. Lime Kiln – RBLC Search Results for Total PM2.5 

RBLC ID Company Name State 
Permit Issuance 

Date Process Type Process Name Fuels 

Lime 
Production 

(tons per day) 
Control Method 

Description 

Standardized 
Emission Rate 

(lb/ton of 
lime) 

Emission 
Limit 

Averaging 
Period 

Means of 
Demonstrating 

Compliance 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Two rotary kilns Coal and pet coke 1200 (each) Baghouse 0.105 3-hour Avg. Pressure Drop 

Monitor 1 

CT-16003 2 PETE LIEN & 
SONS, INC. WY 2/5/2015 -- Preheater rotary 

kiln Coal and pet coke 600 Good combustion practices 
and kiln design 

0.184 3 

(4.6 lb/hr) 
Avg. of Three 
1-hour tests Annual testing 

1 As an alternative to the pressure drop monitors, the Permittee may install, maintain, and operate a Bag Leak Detector System or Particulate Matter Detector. 
2 State permit ID number. 
3 BACT for this unit is 0.008 gr/dscf. Standardized emission rate (lb/ton of lime) calculated by dividing the permitted emission rate (4.6 lb/hr) by the daily throughput (tons per day) and multiplying by the number of operating hours (24 hours per day). 
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Table 6-26. Lime Kiln – Top-Down BACT Analysis for PM/PM10/PM2.5 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
EU-KILN Kiln 1 PM/PM10/PM2.5  Baghouse A baghouse consists of several fabric filters, typically configured in long, 

vertically suspended sock-like configurations. Dirty gas enters from one 
side, often from the outside of the bag, passing through the filter media 
and forming a particulate cake. The cake is removed by shaking or 
pulsing the fabric, which loosens the cake from the filter, allowing it to 
fall into a bin at the bottom of the baghouse. The air cleaning process 
stops once the pressure drop across the filter reaches an economically 
unacceptable level. Typically, the trade-off to frequent cleaning and 
maintaining lower pressure drops is the wear and tear on the bags 
produced in the cleaning process. A baghouse can generally achieve 
approximately 99-99.9% reduction efficiency for PM emissions. 

Feasible.  1 
(the baghouse 

and ESP can 
achieve the 

same control 
efficiency) 

N/A Selected as 
BACT 

 Electrostatic 
Precipitator (ESP) 

An ESP removes particles from an air stream by electrically charging the 
particles then passing them through a force field that causes them to 
migrate to an oppositely charged collector plate. After the particles are 
collected, the plates are knocked (“rapped”), and the accumulated 
particles fall into a collection hopper at the bottom of the ESP. The 
collection efficiency of an ESP depends on particle diameter, electrical 
field strength, gas flow rate, and plate dimensions. An ESP can be 
designed for either dry or wet applications. An ESP can generally achieve 
approximately 99-99.9% reduction efficiency for PM emissions. 

Feasible.  1 
(the baghouse 

and ESP can 
achieve the 

same control 
efficiency) 

N/A N/A 

Wet Scrubbing Wet scrubbers remove PM by impacting the exhaust gas with the 
scrubbing solution. This technology generates wastewater and sludge 
disposal problems along with substantial energy requirements for 
pumping water and exhausting the cooled air stream out the stack. The 
control efficiency offered by wet scrubbing is not as high as the baghouse 
or ESP. A wet scrubber can generally achieve approximately 80-99% 
reduction efficiency for PM emissions. 

Feasible.  2 N/A N/A 

Venturi Scrubber Venturi scrubbers intercept dust particles using droplets of liquid 
(usually water). The larger, particle-enclosing water droplets are 
separated from the remaining droplets by gravity. The solid particulates 
are then separated from the water. The waste water must be properly 
treated. A Venturi Scrubber generally achieves less than 90% reduction 
efficiency for PM emissions. 

Feasible.  3 N/A N/A 
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6.9.1.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Lime Kiln 

Based on the BACT analysis, Graymont proposes the use of a baghouse for the lime kiln to control 
filterable PM/PM10/PM2.5 emissions. There are no negative environmental and energy impacts 
associated with this option. In addition, the RBLC search proves that baghouses are widely accepted as 
BACT for control of PM emissions from kilns. 
 
Condensable emissions are also included in the emissions estimated from the kiln, resultant from 
organic and inorganic (e.g., sulfates) constituents in the limestone and fuel. The condensable emissions 
will be effectively controlled through good combustion practices, which is part of the design of the kiln 
as supported by the VOC BACT in Section 6.7.1 and the SO2 BACT in Section 6.8.1.  
 
The source from the RBLC search with the lowest total PM10 and PM2.5 emission rates is from Mississippi 
Lime Company’s Illinois facility (RBLC ID IL-0117). The facility has an established BACT emission limit 
of 0.18 lb total PM10 per ton lime produced for a rotary lime kiln and 0.105 lb total PM2.5 per ton lime 
produced for a rotary lime kiln firing coal and pet coke.  
 
Graymont proposes the following mass-based emission limits:  
 
The proposed total PM emission rate from the kiln is 17.90 lb/hr (equivalent to a filterable PM emission 
factor of 0.004 gr/dscf plus 0.19 lb condensable PM per ton of lime) on a 3-hour average basis.  
The proposed total PM10 emission rate from the kiln is 16.12 lb/hr (equivalent to a filterable PM10 
emission factor of 0.003 gr/dscf plus 0.19 lb condensable PM per ton of lime) on a 3-hour average basis.  
The proposed total PM2.5 emission rate from the kiln is 14.35 lb/hr (equivalent to a filterable PM2.5 
emission factor of 0.002 gr/dscf plus 0.19 lb condensable PM per ton of lime) on a 3-hour average basis.  
 
Compliance will be demonstrated through use of a pressure drop monitor and through periodic stack 
testing per EPA Method 5 (PM) and Method 201 or 201A (PM10 and PM2.5) for the front half only (i.e., 
filterable) and Method 202 for the back half (i.e., condensable). 

6.9.2. PM/PM10/PM2.5 Emissions from the Power Plant 

PM/PM10/PM2.5 emissions from the power plant are mainly caused by suspended particles in the 
combustion air, sulfates from the sulfur in fuel, and the products of incomplete combustion including 
unburnt carbon and metallic oxides from engine parts. PM includes both filterable and condensable 
particulate matter. Condensable particulate matter exists as solid or liquid at temperatures less than 
32 °F. This includes nitrogen compounds, acid gases, sulfur compounds, and VOCs.  

6.9.2.1. PM/PM10/PM2.5 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for PM/PM10/PM2.5 emissions from the power plant. 
For the RBLC review, determinations including the time period 1/1/2009 through 10/1/2019 were 
used as the basis for the RBLC database search. The results of the RBLC search are included in Table 
6-27. The search only resulted in one permitting action associated with PM2.5. 
 
In theory, the following control technologies are available for controlling PM/PM10/PM2.5 emissions 
from the power plant: 
 
Cyclones, 
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Electrostatic Precipitator (ESP), 
Wet Scrubbing, 
Low Sulfur/Carbon Fuel and 
Good Combustion Practices 
 
Table 6-28 provides the summary of the five-step PM/PM10/PM2.5 BACT analysis that is conducted for 
the power plant. 
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Table 6-27. Power Plant– RBLC Search Results for PM/PM10/PM2.5 

RBLC ID Company Name State 
Permit Issuance 

Date Process Type Process Name Fuels 
Control Method 

Description 

Standardized 
Emission Rate  

(lb/MMBtu) 
Emission Limit 

Averaging Period 

Means of 
Demonstrating 

Compliance 

LA-0292 
CAMERON 

INTERSTATE 
PIPELINE LLC 

LA 01/22/2016 17.130 
Waukesha 16V-

275GL Compressor 
Engines Nos. 1-12 

Natural Gas 

Use of natural gas as 
fuel, good equipment 

design, and proper 
combustion 
techniques 

0.003 lb/hr & 
0.0000771 lb/MMBtu Hourly maximum Unspecified 
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Table 6-28. Power Plant – Top-Down BACT Analysis for PM/PM10/PM2.5 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-PPENG Power Plant PM/PM10/PM2.5  Cyclones The cyclone is used to separate the particulate matter from the flue gas. 

The cyclones centrifugal force helps remove the larger particles from the 
light weight gas. 

Infeasible. This method is usually used on coal and wood fired 
boilers. In this case the power plant engines are natural gas, therefore 
the cyclone is technically infeasible. 

N/A 
 

N/A N/A 

 Electrostatic 
Precipitator (ESP) 

An ESP removes particles from an air stream by electrically charging the 
particles then passing them through a force field that causes them to 
migrate to an oppositely charged collector plate. After the particles are 
collected, the plates are knocked (“rapped”), and the accumulated 
particles fall into a collection hopper at the bottom of the ESP. The 
collection efficiency of an ESP depends on particle diameter, electrical 
field strength, gas flow rate, and plate dimensions. An ESP can be 
designed for either dry or wet applications. An ESP can generally achieve 
approximately 99-99.9% reduction efficiency for PM emissions. 

Infeasible. Typically a viable option but only used on coal or wood 
fired boilers. Therefore, the ESP being technically infeasible on 
natural gas engines. 

N/A N/A N/A 

Wet Scrubbing Wet scrubbers remove PM by impacting the exhaust gas with the 
scrubbing solution. This technology generates wastewater and sludge 
disposal problems along with substantial energy requirements for 
pumping water and exhausting the cooled air stream out the stack. The 
control efficiency offered by wet scrubbing is not as high as the baghouse 
or ESP. A wet scrubber can generally achieve approximately 80-99% 
reduction efficiency for PM emissions. 

Infeasible. Lower reduction efficiency and more environmental 
problems then the ESP control system. 

N/A N/A N/A 

Low Sulfur/ Carbon 
content Fuel 

Excess sulfur and carbon in the fuel can result in increased particulate 
matter emissions. The use of a low sulfur/low carbon fuel such as natural 
gas can help lower the particulate matter emissions immensely. 

Feasible. The power plant engines will burn natural gas. N/A N/A Selected as 
BACT 

   Good Combustion 
Practices 

The key to controlling PM/PM10/PM2.5 emissions is efficient fuel 
combustion. Complete combustion is achieved by having sufficient 
oxygen available to react with the fuel. Having excess oxygen present will 
help achieve complete combustion, but will result in an increase in 

particulate matter emissions.  

Feasible. Good combustion practices will be achieved by having 
proper equipment and proper training for all employees. 

N/A N/A Selected as 
BACT 
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6.9.2.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Power Plant 

Based on the BACT analysis, Graymont proposes the use of a low sulfur/carbon content fuel and good 
combustion practices for the Power Plant to control PM/PM10/PM2.5 emissions. There are no negative 
environmental and energy impacts associated with these options.  
 
The worst-case total PM/PM10 emission rate from the power plant is 0.27 lb/hr per engine equivalent to 
approximately 0.007 lb total PM/PM10 per MMBtu (which is 0.00559 lb filterable PM/PM10 per MMBtu 
plus 0.00186 lb condensable PM per MMBtu), on a 3-hour average basis. Graymont proposes to 
conservatively set the PM2.5 emission rate equal to the PM/PM10 emission rate. Compliance will be 
demonstrated through periodic stack testing per EPA Method 5 (PM) and Method 201 or 201A (PM10 
and PM2.5) for the front half only and Method 202 for the back half, if necessary. 

6.9.3. PM/PM10/PM2.5 Emissions from the Emergency Engines 

PM emissions from diesel engines result from the condensation of sulfur and nitrogen containing 
compounds and heavy VOCs. Similar to CO and VOC emissions, PM emissions are produced from 
incomplete fuel combustion caused by the following conditions: 
 

 Insufficient oxygen availability,  
 Poor fuel/air mixing (i.e., fuel combustion inefficiency),  
 Reduced combustion temperature, and  
 Reduced combustion gas residence time. 

6.9.3.1. PM/PM10/PM2.5 BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. As noted 
previously in Section 5.1.2, the generators will be subject to NSPS Subpart IIII. The RBLC searches 
conducted for this analysis including the time period 1/1/2009 through 10/1/2019 and were based on: 
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. The 
results of the RBLC search are included in Table 6-29. 
 
PM emission control technologies are similar to those for NOX, SO2, and VOC (as these emissions can be 
precursors to PM emissions). SCR, thermal oxidation, and catalytic oxidation have already been 
determined to be technically infeasible. Therefore, the remaining options for controlling PM emissions 
found through the RBLC searches include: 
 

 Use of ULSD 
 Certified engine selection 
 Good combustion practices 
 Restricted hours of operation  

 
The five-step BACT analysis that is conducted for the emergency generators is presented in Table 6-30. 
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 Table 6-29. Emergency Engines – RBLC Search Results for PM/PM10/PM2.5 

RBLC ID 1 Company Name State 

Permit 
Issuance 

Date 
Process 

Type Process Name Fuel Throughput Control Method Description 
Standardized 
Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 

CA-1191 CITY OF VICTORVILLE CA 03/11/2010 17.210 Emergency firewater pump 
engine Diesel 135 kW Operational restriction of 50 hr/yr, operate as 

required for fire safety testing 0.2 g/kW-hr None Listed None Listed Unspecified 

CA-1212 CITY OF PALMDALE CA 10/18/2011 17.210 Emergency IC engine Diesel 182 hp Use of ULSD 0.2 g/kW-hr None Listed None Listed Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Diesel powered forklift 
engine Diesel 30 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Wireline Diesel Engines Diesel None Listed 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine and with turbocharger, aftercooler, and high 
injection pressure 

None Listed None Listed Operating 
Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Well evaluation diesel 
engine Diesel 140 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

FL-0347 
ANADARKO 

PETROLEUM 
CORPORATION 

FL 09/16/2014 17.210 Escape capsule diesel 
engine Diesel 39 hp 

Use of good combustion practices based on the most 
recent manufacturer's specifications issued for 

engine 
None Listed None Listed Operating 

Permit Unspecified 

*KS-0030 

MID-KANSAS 
ELECTRIC COMPANY, 

LLC - RUBART 
STATION 

KS 03/31/2016 17.210 Compression ignition rice 
emergency fire pump ULSD 197 hp None Listed 0.15 g/hp-hr 

Excludes startup, 
shutdown and 

malfunction 

Operating 
Permit Unspecified 

MI-0424 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/05/2016 17.210 EUFPENGINE (Emergency 

engine--diesel fire pump) Diesel 165 hp Good combustion practices 

0.22 g/hp-hr 
(PM);  

0.09 lb/MMBtu 
(PM10) 

Test protocol will 
specify averaging 

time 
NSPS, SIP Unspecified 

MI-0412 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/04/2013 17.210 Emergency engine --diesel 

fire pump (EUFPENGINE) Diesel 165 hp Good combustion practices 0.09 lb/MMBtu 
Test protocol will 
specify averaging 

time 
SIP Unspecified 

OH-0366 
CLEAN ENERGY 

FUTURE - 
LORDSTOWN, LLC 

OH 08/25/2015 17.210 Emergency fire pump 
engine (P004) Diesel 140 hp State-of-the-art combustion design 0.07 lb/hr None Listed NSPS Subpart 

IIII Unspecified 

SC-0182 FIBER INDUSTRIES 
LLC SC 10/31/2017 17.210 Emergency Fire Pumps ULSD None Listed 

15 ppm ULSD, good combustion, operation, and 
maintenance practices; compliance with NESHAP 

Subpart ZZZZ 
200 hr/year None Listed NESHAP Unspecified 

AK-0081 EXXONMOBIL 
CORPORATION 

AK 06/12/2013 17.110 Combustion ULSD 610 hp Good operation and combustion practices 0.15 g/kW-hr None Listed NSPS Unspecified 

AK-0082 EXXON MOBIL 
CORPORATION 

AK 01/23/2015 17.110 Fine Water Pumps ULSD 610 hp None Listed 0.15 g/hp-hr None Listed None Listed Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. 

FL 10/27/2011 
17.110 

Crane Engines (units 1 and 
2) 

Diesel 
None Listed 

Use of certified EPA Tier 1 engines and good 
combustion practices based on the current 

manufacturer’s specifications for this engine. 

0.6 tpy 12-month rolling 
None Listed 

Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. 

FL 10/27/2011 
17.110 

Emergency Fire Pump 
Engine 

Diesel 
None Listed 

Use of good combustion practices, based on the 
current manufacturer’s specifications for this engine 

(PM/PM10/PM2.5 have same emission limit) 

0.002 tpy 
(TPM); 0.6 tpy 

(PM2.5) 

12-month rolling 
None Listed 

Unspecified 

FL-0332 HIGHLANDS 
ENVIROFUELS (HEF), 

LLC 

FL 09/23/2011 
17.110 

600 HP Emergency 
Equipment 

ULSD 
600 hp 

NSPS 40 CFR 60, Subpart IIII, manufacturer 
certification (PM/PM10/PM2.5 have same emission 

limit) 

0.15 g/hp-hr None Listed NSPS Subpart 
IIII 

Compliance with 
the NSPS Subpart 

IIII 
IL-0129 CPV THREE RIVERS, 

LLC 
IL 07/30/2018 

17.110 

Emergency Engines ULSD 1500 kW 
(large 

engine); 125 
kW (small 

engine) 

None Listed (TPM addresses PM, PM10, and PM2.5) 

0.20 g/kW-hr 
(large engine); 
0.30 g/kW-hr 
(small engine) 

None Listed 

NSPS Subpart 
IIII 

Unspecified 
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 Table 6-29. Emergency Engines – RBLC Search Results for PM/PM10/PM2.5 

RBLC ID 1 Company Name State 

Permit 
Issuance 

Date 
Process 

Type Process Name Fuel Throughput Control Method Description 
Standardized 
Emission Rate 

Emission Limit 
Averaging 

Period 

Basis for 
Emission 

Limit 

Means of 
Demonstrating 

Compliance 
IN-0166 INDIANA 

GASIFICATION, LLC 
IN 06/27/2012 17.110 THREE (3) FIREWATER 

PUMP ENGINES 
Diesel 575 hp (each) Use of low sulfur diesel and limited hours of non-

emergency operation 
15 ppm sulfur None Listed None Listed Unspecified 

LA-0231 LAKE CHARLES 
COGENERATION, LLC 

LA 06/22/2009 17.110 FIRE WATER DIESEL 
PUMPS (3) 

Diesel 575 hp (each) Comply with NSPS Subpart IIII 0.08 lb/hr None Listed Operating 
Permit, NSPS 

Unspecified 

LA-0323 MONSANTO 
COMPANY 

LA 01/09/2017 
17.110 

Fire Water Diesel Pump No. 
3 Engine 

Diesel 
Fuel 600 hp 

Proper operation and limits on hours operation for 
emergency engines and compliance with NSPS 

Subpart IIII 

None Listed None Listed 
NSPS 

Unspecified 

LA-0323 MONSANTO 
COMPANY 

LA 01/09/2017 
17.110 

Fire Water Diesel Pump No. 
4 Engine 

Diesel 
Fuel 600 hp 

Proper operation and limits on hours of operation 
for emergency engines and compliance with NSPS 

Subpart IIII 

None Listed None Listed 
NSPS 

Unspecified 

MA-0039 FOOTPRINT POWER 
SALEM HARBOR 

DEVELOPMENT LP 

MA 01/30/2014 

17.110 

Emergency 
Engine/Generator 

ULSD 

7.4 MMBtu/hr None Listed 

0.15 g/bhp-hr 1-hour block 
average 

NSPS, 
NESHAP, SIP, 

Operating 
Permit 

Unspecified 

MI-0389 CONSUMERS ENERGY MI 12/29/2009 

 

FIRE PUMP ULSD 

525 hp Engine design and operation, 15 ppm sulfur fuel 

0.15 g/hp-hr 
(TPM); 0.31 
lb/MMBtu 

(PM10) 

Test protocol will 
specify averaging 

time NSPS 

Unspecified 

MI-0421 ARAUCO NORTH 
AMERICA 

MI 08/26/2016 
17.110 

Diesel fire pump engine 
(EUFIREPUMP in FGRICE) 

Diesel 
400 kW Certified engines; good design, operation, and 

combustion practices; limited operating hours. 

0.18 lb/hr Test protocol will 
specify averaging 

time 
NSPS 

Unspecified 

MI-0425 ARAUCO NORTH 
AMERICA 

MI 05/09/2017 
17.110 

EUFIREPUMP in FGRICE 
(Diesel fire pump engine) 

Diesel 
400 kW Certified engines; good design, operation, and 

combustion practices; limited operating hours. 

0.18 lb/hr Test protocol will 
specify averaging 

time 
NSPS 

Unspecified 

NJ-0079 CPV SHORE, LLC NJ 07/25/2012 
17.110 

Emergency Generator ULSD 
100 hr/yr Use of ULSD diesel oil 

0.13 lb/hr None Listed NSPS, 
Operating 

Permit 

Unspecified 

NJ-0080 HESS NEWARK 
ENERGY CENTER, LLC 

NJ 11/01/2012 
17.110 

Emergency Generator ULSD 
200 hr/yr Use of ULSD, a clean fuel 

0.59 lb/hr 
(FPM); 0.66 
lb/hr (PM10) 

None Listed Operating 
Permit 

Unspecified 

NY-0104 CPV VALLEY LLC NY 08/01/2013 
 

Emergency generator ULSD 
None Listed Ultra low sulfur diesel with maximum sulfur content 

0.0015 percent (also PM10) 

0.03 g/bhp-hr 1-hour 
None Listed 

Methods 
201/201A and 

202 
OK-0156 NORTHSTAR AGRI 

INDUSTRIES 
OK 07/31/2013 17.110 Fire Pump Engine Diesel 550 hp None Listed 0.2 g/hp-hr None Listed NSPS Unspecified 

PA-0278 MOXIE ENERGY LLC PA 10/10/2012 17.110 Emergency Generator Diesel None Listed None Listed 0.02 g/bhp-hr None Listed Other Unspecified 

PA-0291 HICKORY RUN 
ENERGY LLC 

PA 04/23/2013 17.110 EMERGENCY GENERATOR ULSD 7.8 MMBtu/hr None Listed 0.02 tpy 12-month rolling 
total 

Other Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 17.110 Emergency Generator Diesel None Listed None Listed 0.04 g/hp-hr None Listed NSPS Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 
17.110 

Fire Pump Engine diesel 
None Listed None Listed 

0.2 g/hp-hr 
(TPM); 2 hp-hr 

(PM2.5) 

None Listed NSPS Unspecified 

SC-0115 GP CLARENDON LP SC 02/10/2009 17.110 FIRE WATER DIESEL PUMP Diesel 525 hp Tune-ups and inspections will be performed as 
outlined in the Good Management Practice Plan 

0.41 lb/hr None Listed None Listed Method 5 and 
202 

*SD-0005 BASIN ELECTRIC 
POWER 

COOPERATIVE 

SD 06/29/2010 
17.110 

Fire Water Pump Distillate 
Oil 577 hp None Listed 

None Listed None Listed NSPS Subpart 
IIII 

Unspecified 

VA-0328 NOVI ENERGY VA 04/26/2018 17.110 Emergency Diesel GEN ULSD 500 hr/yr good combustion practices and the use of ULSD with 
a maximum sulfur content of 15 ppmw 

0.15 g/hp-hr None Listed NSPS, SIP Unspecified 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
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Table 6-30. Emergency Engines – Top-Down BACT Analysis for PM/PM10/PM2.5 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-EMENG Power Plant 

Emergency 
Generator (580 hp) 

 
Kiln Emergency Drive 

(173.5 hp) 
 

Fire Pump (85 hp) 

PM/PM10/PM2.5 Ultra Low Sulfur Diesel 
(ULSD) 

ULSD is a diesel fuel containing 97% less sulfur than low sulfur diesel, no 
more than 15 ppm. Less sulfur in the fuel leads to less sulfur-containing 
heavy compounds condensing out of the engine exhaust, forming PM.  

Feasible. The use of ULSD is a technically feasible option for 
controlling PM emissions and is required for the proposed emergency 
engines per 40 CFR §60.4207(b) and §80.510(b) as outlined in 
Section 5. 

1 N/A Selected as 
BACT 

Purchase Certified 
Engines 

Engine standards are sets of emission limits developed by U.S. EPA for 
different sizes and operating conditions of diesel generators. The 
purchase of U.S. EPA-certified engines meeting applicable standards 
(listed in Table 5-2 for each proposed engine) is listed in the RBLC. This 
is established as the base case for BACT for the proposed emergency 
generators. 

Feasible. Engine certification is a technically feasible compliance 
option as BACT according to a search of the RBLC. Furthermore, the 
proposed engines are required to adhere to NSPS Subpart IIII and are 
listed by the manufacturers as doing so. 

2 N/A Selected as 
BACT  

Good Combustion 
Practices 

Good combustion practices include properly operating and maintaining 
the engine in accordance with manufacturer specifications. Such 
practices would help minimize PM emissions. 

Feasible. Good combustion practices are technically feasible methods 
for controlling PM emissions from the emergency generators. These 
methods have been cited in the RBLC as BACT for PM control for 
diesel fired engines. Graymont is required by NSPS Subpart IIII to 
operate and maintain the engines per the manufactures’ emission 
related written instructions. 

3 N/A Selected as 
BACT  

Hours of Operation An hourly restriction significantly reduces the potential emissions from 
the unit. By operating less hours for non-emergency purposes, the 
engines reduce PM emissions. This is a BACT control methodology in the 
RBLC. 

Feasible. Another feasible method, according to RBLC results, of 
controlling PM emissions from an emergency generator is limiting the 
hours of operation. A restriction on hours of operation reduces the 
potential emissions from the unit. Note that the generator operation 
is inherently limited based on the definition of an emergency engine 
in NSPS Subpart IIII. 

4 N/A Selected as 
BACT 
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6.9.3.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, use of ULSD, purchase and installation of U.S. EPA-
certified engines that meet the NSPS Subpart IIII standards outlined in Table 5-2, limited operation consistent 
with the definition of emergency engines, and good combustion practices are determined as BACT for the 
proposed emergency engines. Add-on controls are infeasible due to the intermittent operation of emergency 
engines. 
 
Note that the fire pump engine is a 2007 model and therefore subject to the emission standards set forth for 
stationary fire pump engines in Table 4 to NSPS Subpart IIII. Requiring the purchase of a higher certification 
engine would be inapplicable as BACT, as that would be a redefinition of the source. 

6.9.4. PM/PM10/PM2.5 Emissions from the Water Bath Heater 

PM, PM10, and PM2.5 emissions from the water bath heater are most commonly the result of the type of fuel 
source being used. Natural gas in this case results in very low PM, PM10, and PM2.5 emissions. 

6.9.4.1. PM/PM10/PM2.5 BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed 1.25 MMBtu/hr water bath heater. The only 
technically and economically feasible options to lower PM, PM10 and PM2.5 emissions from the water bath heater 
is the use of clean fuel and good combustion practices. Good combustion practices consist of ensuring the heater 
is at an adequate temperature to burn away excess particulate matter and the units are clean upon operation. 
The water bath heater will operate solely on natural gas, which is a clean fuel. 

6.9.4.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes to burn a natural gas and good combustion practices as BACT 
for the water bath heater. There are no negative environmental and energy impacts associated with this option. 
 
The proposed total PM/PM10 emission rate from the water bath heater is 9.31E-03 lb/hr (equivalent to 
approximately 0.007 lb total PM/PM10 per MMBtu (which is 0.00559 lb filterable PM/PM10 per MMBtu plus 
0.00186 lb condensable PM per MMBtu), on a 30-day rolling average basis. Graymont proposes to 
conservatively set the PM2.5 emission rate equal to the PM/PM10 emission rate. Compliance will be demonstrated 
by following the manufacturer’s recommendations for proper operation of the heater. 

6.9.5. PM/PM10/PM2.5 Emissions from the Roadways 

PM emissions are generated from both paved and unpaved roadways. The main cause of PM emissions from 
roadways is the wear and tear from vehicle abrasion. Most of the roadways at the Rexton Facility will be paved. 
There will be two unpaved roadways. Segment G will extend from the plant access road and around the stone 
dressing screen enclosure and Segment H goes from the quarry to the material not suitable for sale storage pile.  

6.9.5.1. PM/PM10/PM2.5 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for PM/PM10/PM2.5 emissions from paved and unpaved 
roadways. For the RBLC review, determinations including the time period 1/1/2009 through 10/1/2019 were 
used as the basis for the RBLC database search. The results of the RBLC search for paved and unpaved roads are 
included in Table 6-31 and Table 6-32, respectively. Since particulate matter from roadways is fugitive in nature, 
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numerical limitations are not practical. Therefore, opacity and control limits are listed in the RBLC results, if 
available.  
 
In theory, the following control technologies are available for controlling PM/PM10/PM2.5 emissions from paved 
and unpaved roadways: 
 
Good Housekeeping 
Basic Watering 
Basic Watering and Road Base 
Chemical Suppressant and Watering 
Pave Road Surface with Sweeping and Watering 
Pave Road with Vacuum Sweeping and Watering 
 
Variable control technologies include: 

 Silt Content Reduction: Varies with current, uncontrolled road conditions, per AP-42 13.2.2. 
 Street Sweeping: Highly variable, depends on current road conditions, per AP-42 Section 13.2.1.4. 
 Road Paving: Depends on paved road final conditions and current unpaved road conditions. 

 
All control techniques listed above are feasible options for particulate matter reduction. 
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Table 6-31. Paved Roadways – RBLC Search Results for PM/PM10/PM2.5 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
2 Since particulate matter from roadways is fugitive in nature, numerical limitations are not practical. Therefore, opacity and control limits are listed in the RBLC results, if available. 
 

RBLC ID 1 Company Name State 

Permit 
Issuance 

Date 
Process 

Type Process Name Miles/yr Control Method Description  Emission Rate 2 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 
IL-0129 CPV THREE RIVERS, LLC IL 07/30/2018 99.140 Roadways None Listed Paving is required 10 % opacity None Listed Unspecified 

*IL-0130 JACKSON GENERATION, 
LLC IL 12/31/2018 99.140 Roadways None Listed Paving is required 10 % opacity None Listed Unspecified 

IN-0166 INDIANA GASIFICATION, 
LLC IN 06/27/2012 99.140 Fugitive Dust from Paved 

Roads None Listed Paving is required, use of wet or chemical 
suppression, prompt cleanup of spills 90 % control None listed Unspecified 

IN-0173 MIDWEST FERTILIZER 
CORPORATION IN 06/04/2014 99.140 Fugitive Dust from Paved 

Roads and Parking lots 10,402 Paving is Required, daily sweeping with wet 
suppression, prompt cleanup of spills 90 % control Continuous Unspecified 

IN-0179 OHIO VALLEY RESOURCES, 
LLC IN 09/25/2013 99.140 Paved Roadways and parking 

lots with public access 17,160 Paving is Required, daily sweeping and wet 
suppression, prompt cleanup of spills 90 % control Continuous Unspecified 

IN-0180 MIDWEST FERTILIZER 
CORPORATION IN 06/04/2014 99.140 Fugitive Dust from Paved 

Roads and Parking lots 10,402 Paving is Required, daily sweeping and wet 
suppression, prompt cleanup of spills 90 % control Continuous Unspecified 

LA-0204 SHINTECH LOUISIANA LLC LA 02/27/2009 99.140 Road- Fugitive Dust None Listed Paving roads as much as practical 0.22 lb/h None listed Unspecified 
MD-0041 CPV MARYLAND, LLC MD 04/23/2014 99.140 Roadways None Listed Wet or chemical suppression and sweeping None listed None Listed Unspecified 

OH-0328 V & M STAR OH 04/10/2009 99.140 Roadways and Parking Areas None Listed Control measures sufficient to minimize 
emissions 

0% opacity (except 
1 min. in any 60 

min.) 

Any 60-minute 
observation 

period 
Unspecified 

OH-0332 SUN COKE ENERGY, INC. OH 02/09/2010 99.140 Roadways and Parking Areas None Listed Control measures when necessary 
0% opacity (except 

1 min. in any 60 
min.) 

Any 60-minute 
observation 

period 
Unspecified 

OH-0345 DAYTON POWER & LIGHT OH 08/16/2011 99.140 Paved Roadways None Listed Watering, use of reduced speed, and good 
housekeeping 

0% opacity (except 
1 min. in any 60 

min.) 

Any 60-minute 
observation 

period 
If required, Method 22 

OH-0368 PALLAS NITROGEN LLC OH 04/19/2017 99.140 Paved Roadways 70,000 Paving is required, additional mitigation 
measures (as needed) 

0% opacity (except 
1 min. in any 60 

min.) 

Any 60-minute 
observation 

period 
Visual Observations 

OH-0376 IRONUNITS LLC - TOLEDO 
HBI OH 02/09/2018 99.140 Paved Roads None Listed Water flushing and sweeping 0.63 tpy of PM10 

0.15 tpy of PM2.5  None Listed Unspecified 

OH-0378 PTTGCA PETROCHEMICAL 
COMPLEX OH 12/21/2018 99.140 Facility Roadways 182,865 Best management practices 

0% opacity (except 
1 min. in any 60 

min.) 

Any 60-minute 
observation 

period 
Unspecified 

SC-0181 RESOLUTE FP US INC. SC 11/03/2017 99.140 Roads None Listed Good housekeeping practices 
0.13 lb PM/VMT 

0.03 lb PM10/VMT 
0.01 lb PM2.5/VMT 

None Listed Unspecified 

*SC-0193 MERCEDES BENZ VANS, 
LLC SC 04/15/2016 99.140 Paved Roads 10.66  

(VMT/hr) 
Proper maintenance and fugitive dust 

minimization 0.00 None Listed Unspecified 

KY-0100 EAST KENTUCKY POWER 
COOPERATIVE, INC KY 04/09/2010 99.140 Haul Roads None Listed Paving is required, use of wet suppression (as 

applicable), prompt cleanup of spills None listed None Listed 
BACT requires paved 

roads only, Method 22 
if required 

IN-0263 MIDWEST FERTILIZER 
COMPANY LLC IN 03/23/2017 99.190 Paved roads and parking lots None Listed Paving is required, use of wet suppression, 

prompt cleanup of spills None listed None Listed Unspecified 
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Table 6-32. Unpaved Roadways – RBLC Search Results for PM/PM10/PM2.5 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
2 Since particulate matter from roadways is fugitive in nature, numerical limitations are not practical. Therefore, opacity and control limits are listed in the RBLC results, if available. 
3 The permitting action does not state if these are paved or unpaved roadways. Therefore, it is assumed that they are unpaved.  
 

RBLC ID 1 Company Name State 
Permit 

Issuance Date 
Process 

Type Process Name Miles/yr Control Method Description  Emission Rate 2 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 

*AK-0084 DONLIN GOLD LLC. AK 06/30/2017 99.150 Unpaved Roads 5,024,900 Water and chemical suppressant spray 90 % control None listed Unspecified 

*FL-0368 NUCOR STEEL 
FLORIDA, INC. FL 02/14/2019 99.150 Roads (includes paved and 

unpaved roads) None Listed Fugitive dust control plan None listed None Listed Unspecified 

LA-0239 
CONSOLIDATED 

ENVIRONMENTAL 
MANAGEMENT INC 

LA 05/24/2010 99.150 FUG-101 - Unpaved Road 
Fugitive Dust None Listed Water spray or dust suppression chemicals, 

reduced speed limits 18.69 lb/hr None listed 

Comply with the 
NSLA Dust 

Management 
Plan 

LA-0240 FLOPAM INC. LA 06/14/2010 99.150 Roadway Fugitives None Listed Good housekeeping 0.04 lb/hr Hourly Maximum Unspecified 

MO-0080 HOLCIM (US) INC. MO 05/05/2009 99.150 Paved and unpaved roads 
and storage piles None Listed Surfactant spray or periodic water spray None listed None Listed Unspecified 

OH-0341 NUCOR STEEL OH 12/23/2010 99.150 Roadways (paved and 
unpaved) 8,375 Watering, resurfacing, chemical stabilization, 

and/or speed reduction at sufficient frequency 
0% opacity (except 
3 min. in any 1-hr.) 

Any 60-minute 
observation 

period 

Method 22, if 
required 

OH-0344 V & M STAR OH 01/27/2011 99.150 Paver and unpaved 
roadways and parking areas None Listed watering, sweeping, chemical stabilization, or 

suppressants applied at sufficient frequencies 
0% opacity (except 
3 min. in any 1-hr.) 

Any 60-minute 
observation 

period 

Method 22, if 
required 

OH-0379 PETMIN USA 
INCORPORATED OH 02/06/2019 99.150 Plant Roadways (F001) 4,195 Wet suppression and commercial dust 

suppressants 

0% opacity (except 
13 min. in any 1-

hr.) 

Any 60-minute 
observation 

period 
Unspecified 

OK-0173 COMMERCIAL 
METALS COMPANY OK 01/19/2016 99.150 Unpaved Roads None Listed 

Work-practice standards of paving roads, 
sweeping them when needed, and setting of 

speed limits to minimize fugitive dust emissions 
None listed None listed Unspecified 

CO-0074 GCC RIO GRANDE, 
INC. CO 07/09/2012 99.150 Haul roads None Listed Controlled by applying water as needed None listed None listed Unspecified 

MI-0400 
WOLVERINE 

POWER SUPPLY 
COOPERATIVE, INC. 

MI 06/29/2011 90.999 Wheel loaders and truck 
traffic 3 None Listed None listed 5% opacity None listed Method 9D, if 

required 
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6.9.5.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Roadways 

BACT for fugitive road dust is to pave roadways where practicable including areas where the extra heavy 
vehicles (greater than 50 tons in weight) will not cause damage to paving. For the paved roads, Graymont will 
also use good housekeeping to keep the roads clear. Good housekeeping involves, but is not limited to, cleaning 
up spills promptly, sweeping, wet suppression, and setting of speed limits to minimize fugitive dust emissions. 
The RBLC search proves that paving and good housekeeping are widely accepted as BACT for paved roadways. 
 
There will be two unpaved roads at the Rexton Facility. Watering unpaved haul roads, where appropriate, 
reduces fugitive emissions by binding the soil particles together, reducing free silt particles available to be 
picked up by wind or vehicles. Additional watering of the unpaved haul roads will occur when heavy traffic and 
changing traffic patterns are expected. Water will be applied on a scheduled basis, with consideration to 
weather46, and will be supplemented as needed based on driver observation of dust conditions. The RBLC search 
proves that watering is widely accepted as BACT for unpaved roadways. 
 
As mentioned, numerical limitations for fugitive emissions from roadways are not practical. Graymont proposes 
BACT for roadways to be maintaining a 20% opacity or less on site and a 10% opacity or less at the property 
boundary. Compliance will be demonstrated using U.S. EPA Method 22, if required.  

6.9.6. PM/PM10/PM2.5 Emissions from the Stockpiles 

Particulate Matter emissions from stockpiles are caused by wind erosion. The wind rustles up particles on the 
outside of piles and sends the particulate matter into the air. Another common cause of particulate matter can be 
from movement of the piles from one location to another. 

6.9.6.1. PM/PM10/PM2.5 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for PM/PM10/PM2.5 emissions from stockpiles. For the RBLC 
review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis for the 
RBLC database search. The results of the RBLC search are included in Table 6-33. Since particulate matter from 
stockpiles is fugitive in nature and dependent on the size of the stockpiles, numerical limitations are not 
practical. Therefore, control limits are listed in the RBLC results, if available. 
 
In theory, the following control technologies are available for controlling PM/PM10/PM2.5 emissions from 
stockpiles (control efficiencies obtained from TCEQ guidance47): 
 
Best Practice Methods (base case) 
Wet material (50% control) 
Water sufficiently to prevent wind driven fugitive dust (70% control) 
Apply chemical stabilizers/foam (80% control) 
Partial enclosure (50% to 85% control) 
Full enclosure (90% control) 
Enclosed by a building (up to 90% control) 
Washed material (95% control) 
                                                                 
46 Watering will not be conducted on days when rainfall occurs in amounts that provide natural dust suppression or on days 

when temperatures are low enough to cause formation of ice on the roads, leading to unsafe driving conditions. 
47 Control efficiencies per TCEQ Concrete Batch Plant Calculations spreadsheet, downloaded June 2019: 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx (last revised 
February 2019), 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx
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Washed material with water spray (98.5% control) 
 
The material will not be washed before it is delivered to the Rexton Facility and Graymont is not proposing to 
add a washing facility to the site.  
 
For ease of access, the coal storage shed will have an approximate 20 ft x 36 ft opening for the coal trucks, which 
offers an 85% control for partial enclosure. 
 
The other stockpiles are too large to be enclosed by a building. Chemical stabilizers and/or foam are not 
technically feasible for the limestone storage piles because the stabilizer and/or foam would need continuous 
application to the pile, which may compromise the raw material quality. Graymont proposes to use water 
sprays, when necessary, to control fugitive emissions from the storage piles.  
 
Graymont will also use the best practice methods to maintain the stockpiles and control fugitive emissions.  
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Table 6-33. Stockpiles – RBLC Results for PM/PM10/PM2.5 

RBLC ID 1 Company Name State Permit Issuance Date Process Type Process Name Control Method Description 
Standardized 

Emission Rate 2 
Emission Limit 

Averaging Period 

MO-0080 Holicom (US) Inc. MO 05/05/2009 99.150 Paved and unpaved roads 
and storage piles 

Enclosure of most storage piles. Enclosure 
doors will be closed while trucks are 

being unloaded. 
None listed None listed 

*AK-0084 DONLIN GOLD LLC. AK 06/30/2017 99.190 Fugitive dust from wind 
erosion 

Best Practice Methods / Fugitive Dust 
Control Plan (includes applying water) 90% Control None listed 

LA-0239 
CONSOLIDATED 

ENVIRONMENTAL 
MANAGEMENT INC 

LA 05/24/2010 99.190 Coal storage piles Wet suppression by water sprays 90% Control None listed 

CO-0074 GCC RIO GRANDE, INC. CO 07/09/2012 99.190 Storage piles 

Plant storage is use of enclosure (covering 
the storage pile with tarps); Quarry 

storage is use of the inherent moisture 
content supplemented with water 

application as needed. 

None listed None listed 

IN-0166 INDIANA GASIFICATION, 
LLC IN 06/27/2012 99.190 Two (2) storage piles Wet suppression with pile compaction 90% Control 3-hr average 

IL-0120 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 99.019 Limestone and solid fuel 

storage piles Fugitive dust control program 10% Opacity None listed 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
2 Since particulate matter from stockpiles is fugitive in nature and dependent on the size of the stockpiles, numerical limitations are not practical. Therefore, control limits are listed in the RBLC results, if available. 
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6.9.6.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Stockpiles 

Based on the BACT analysis, Graymont proposes the following as BACT:  
 
Partial enclosure for the coal storage pile 
Best practice methods for the limestone piles 
Best practice methods for the fines pile 
 
As mentioned, numerical limitations for fugitive emissions from stockpiles are not practical. Graymont proposes 
BACT for outside stockpiles to be maintaining a 10% opacity or less. Compliance will be demonstrated using U.S. 
EPA Method 22, if required. 

6.9.7. PM/PM10/PM2.5 Emissions from Material Handling 

Material handling includes conveyor discharges/transfers, screening building, silos, truck/rail loadout, etc. 
Particulate matter emissions from conveyor discharges and transfers occur because the movement of the 
material causes particles to be released into the atmosphere. For material handling controlled by a dust 
collector, small amounts of particulate matter are not captured by the dust collector and released to the 
atmosphere.  

6.9.7.1. PM/PM10/PM2.5 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for PM/PM10/PM2.5 emissions from material handling. For the 
RBLC review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis for 
the RBLC database search. The results of the RBLC search for conveyor transfers are included in Table 6-34. 
Since particulate matter from conveyor transfers is fugitive in nature, numerical limitations are not practical. 
Therefore, opacity and control limits are listed in the RBLC results, if available.  
 
In theory, the following control technologies are available for controlling PM/PM10/PM2.5 emissions from 
conveyor discharges and transfers (control efficiencies, excluding the conveyor-mounted dust collector, 
obtained from TCEQ guidance48): 
 

 Best Practice Methods (base case) 
 Wet material (50% control) 
 Water sufficiently to prevent wind driven fugitive dust (70% control) 
 Apply chemical stabilizers/foam (80% control) 
 Partial enclosure (50% to 85% control) 
 Full enclosure (90% control) 
 Washed material (95% control) 
 Washed material with water spray (98.5% control) 
 Dust collector (up to 99.9%49) 

 
The material will not be washed before it is delivered to the Rexton Facility and Graymont is not proposing to 
add a washing facility to the site. The material that will be transferred on the conveyors will contain relatively 
large pieces of the material, resulting in minimal PM10 and PM2.5 emissions. Dust collectors will be installed for 
drop points where such controls are feasible and where emissions are high enough that such control would offer 
                                                                 
48 Control efficiencies per TCEQ Concrete Batch Plant Calculations spreadsheet, downloaded June 2019: 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx (last revised 
February 2019), 

49 The control efficiency for dust collectors based on manufacturer guarantees. 

https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss-calc-cbp.xlsx
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additional effective emissions control.  Such units include the storage silos, truck and rail loadout stations, and 
conveyors within the conveyor gallery buildings. Dust collectors were eliminated as control options where such 
control would not be feasible (e.g., conveyor discharges over storage piles) or where emissions are low enough 
that any additional incremental control by a dust collector would be negligible. Chemical stabilizers and/or foam 
are not technically feasible for the conveyor systems because the stabilizer and/or foam would need continuous 
application to the conveyor system, which may compromise the raw material quality and the integrity of the 
conveyor. If water sprays are used to prevent fugitive emissions from the conveyor transfers, additional heating 
and drying will be needed to dry the material before it enters the kiln. The combustion from the additional dryer 
would increase particulate matter emissions, as well as, other criteria pollutants and GHGs. Therefore, water 
sprays are eliminated due to energy and environmental concerns. However, several transfer points achieve 
control from residual moisture in the material from water spraying at the storage piles, including the conveyor 
discharges to storage piles, conveyor transfers points at the stacking and reclaim conveyors, and transfers 
directly following these points. For handling operations without dust controllers, enclosures are used where 
practical, including covers over all conveyors, full boot enclosures at drop points for stacker conveyor transfers, 
screen and emergency feed operations to feed conveyors, and partial skirt enclosures for coal unloading and 
loading to feed hoppers and conveyors. For several operations located within buildings, such as the stone 
hopper to conveyor transfers, reclaim conveyor transfers to screening, and transfers to and from the roller 
crusher, the buildings act as full enclosures. For remaining transfer points, including conveyor transfer to the 
fines pile, loading of the emergency feed hopper, and the stone dump hoppers, dust collectors and enclosures are 
not technically feasible due to the nature of these operations and no residual moisture from storage pile 
watering is available. Therefore, Graymont will use the best practice methods for these material handling 
operations. 
 
The results of the RBLC search for conveyor transfers are included in Table 6-35. Dust collector emission limits 
are presented as gr/dscf or opacity limits. The control technologies listed above are also applicable to buildings, 
silos, gallery conveyors, truck/rail loadout, etc. Graymont proposes to install dust collectors on these processes.  
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Table 6-34. Material Handling – Open Conveyor Discharge and Transfer – RBLC Results for PM/PM10/PM2.5 

RBLC ID 1 Company Name State Permit Issuance Date Process Type Process Name Control Method Description 
Standardized 

Emission Rate 2 

Emission Limit 
Averaging 

Period 
Compliance 

Demonstration 

*AK-0084 DONLIN GOLD LLC. IL 06/30/2017 99.190 
Material Loading and 

Unloading (coal and pet 
coke) 

Best Practice Methods/ Fugitive Dust 
Control Plan (includes water spray) 90% Control Yearly None Listed 

KY-0100 
EAST KENTUCKY 

POWER 
COOPERATIVE, INC 

KY 04/09/2010 99.190 Limestone 
unloading/handling Wet suppression or dust suppressant None Listed None Listed None Listed 

SC-0183 NUCOR STEEL SC 05/04/2018 99.190 
Raw Material Handling 
and Processing (lime 

dump fugitives) 

Good Work Practice Standards and Proper 
Operation and Maintenance None Listed None Listed None Listed 

AL-0313 
LHOIST NORTH 

AMERICA OF 
ALABAMA, LLC 

AL 05/04/2016 90.019 Limestone feed system Wet limestone 7% opacity 6-min average None Listed 

FL-0341 JACKSONVILLE LIME FL 02/20/2014 90.019 Material Handling 
Operations 

Wet suppression, fabric filters, partial 
enclosure, and enclosure to reduce PM and 

visible emissions. Baghouse must have 
design removal efficiency of at least 99%. 

5% opacity None Listed Method 22, if 
required 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Truck and Rail Loadout 

Partial enclosure; fabric filters to treat 
displaced air during loadout; and loadout 

practices to minimize spillage. 

0% opacity (except 
2.5 min. in any 1 hr) 

60 minute 
observations 

Method 22, if 
required 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 

Limestone Handling 
Operations (Enclosed 
Building Emissions) 

Enclosure 0% opacity None Listed Method 9, if 
required 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 

Solid Fuel Handling 
(fugitive, if not in a 

building) 
None Listed 10% opacity None Listed Method 22, if 

required 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
2 Since particulate matter from conveyor transfers are fugitive in nature, numerical limitations are not practical. Therefore, control limits are listed in the RBLC results, if available. 
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Table 6-35. Material Handling – Dust Collectors – RBLC Results for PM/PM10/PM2.5 

RBLC ID 1 Company Name State 
Permit Issuance 

Date Process Type Process Name 
Control Method 

Description 
Standardized Emission Rate 

2 

Emission Limit 
Averaging 

Period 
Compliance 

Demonstration 

*FL-0368 NUCOR STEEL 
FLORIDA, INC. FL 02/14/2019 99.190 Silos for baghouse 

dust, flux, and carbon Bin vent filters 0.005 gr/dscf None Listed None Listed 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 

Solid Fuel Handling 
(stack, if not in a 

building) 
None Listed 0.004 gr/dscf 

<7% opacity None Listed None Listed 

WI-0252 
SPECIALTY 

MINERALS INC. 
(SMI) 

WI 07/22/2011 90.019 Lime silo 
Bin vent fabric filter, 

pneumatic conveying, total 
enclosure 

10% opacity None Listed None Listed 

MI-0400 
WOLVERINE 

POWER SUPPLY 
COOPERATIVE, INC. 

MI 06/29/2011 90.999 Limestone handling – 
transfer points Dust collector (99% control) 7% opacity None Listed Varies 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
2 Since particulate matter from dust collectors depends on the material throughput, numerical lb/hr limitations are not practical. Therefore, gr/dscf or opacity limits are listed in the RBLC results, if available. 
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6.9.7.2. PM/PM10/PM2.5 BACT Evaluation Summary for Material Handling 

Based on the BACT analysis, Graymont proposes best practice methods for operating the open conveyors as 
BACT. Graymont proposes the installation of a dust collector as BACT on buildings, silos, gallery conveyors, 
truck/rail loadout, etc. where material handling takes place. The RBLC search proves that best practice methods 
for operating the open conveyors and dust collectors for other material handling operations are accepted as 
BACT for material handling. A full listing of control methodologies used for each material handling emission unit 
is found in Appendix E. 
 
Graymont proposes BACT for open conveyor discharges and transfers to be maintaining a 5% opacity or less. 
Compliance will be demonstrated using U.S. EPA Method 22, if required. In addition, BACT for the dust collectors 
will be an outlet grain loading factor of 0.004 gr/dscf for PM, 0.003 gr/dscf for PM10, and 0.002 gr/dscf for PM2.5 
as BACT. 

6.10. GHG BACT 
Emissions increases from the proposed facility are subject to regulation under PSD and exceed the major source 
threshold. Therefore, a BACT analysis for GHG is being conducted on units that generate GHG. U.S. EPA has 
issued guidance documents related to the completion of GHG BACT analyses. Graymont utilized the PSD and 
Title V Permitting Guidance for Greenhouse Gases (hereinafter General GHG Permitting Guidance),50 as well as 
reviewing U.S. EPA comments on BACT determinations, in completing the GHG BACT evaluation for the 
proposed project. 
 
In the proposed project, GHG are emitted from the rotary lime kiln, power plant, emergency engines, and water 
bath heater. The kiln will generate GHG emissions from combustion, as well as, process-related CO2 emissions. 
The power plant, emergency engines, and water bath heater will generate GHG emissions from combustion only. 
GHG emissions of CO2, CH4, and N2O are anticipated as a result of the combustion processes, where CO2 
emissions are more than 99% of the total emissions. Therefore, a BACT review must be conducted for each of 
these pollutants.  
 
The following sections outline Steps 1 through 5 of the BACT analysis for CO2, CH4, and N2O for the units 
identified. The BACT emissions limit will be based on pounds of CO2e per ton of lime produced, which combines 
the three GHG pollutants with their associated GWP. 

6.10.1. CO2 Emissions from the Lime Kiln 

The kiln will generate CO2 emissions from combustion, as well as, process-related CO2 emissions (i.e., 
calcination). CO2 is emitted as a by-product of lime formation. An expected reaction in the lime kiln to produce 
CaO·MgO is shown below: 

CaCO3·MgCO3 + heat  2CO2 + CaO·MgO 
 

An expected reaction in the lime kiln to produce CaO is shown below: 
 

CaCO3 + heat  2CO2 + CaO 
 

                                                                 
50 U.S. EPA, Office of Air and Radiation (OAR), OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-

11-001 (Research Triangle Park, NC: March 2011). https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf  

https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
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Combustion and calcination CO2 emissions will not be addressed separately since the CO2 emissions from 
combustion and calcination will be released through the kiln’s stack.  

6.10.1.1. Identification of Potential CO2 Control Techniques (Step 1) 

A general review of the RBLC has been performed for CO2 and CO2e emissions from lime kilns. For the RBLC 
review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis for the 
RBLC database search. The search returned no results on CO2 permitting decisions for rotary lime kilns located 
within Process Code 90.019 (Lime/Limestone Handling/Kilns/Storage/Manufacturing); however, there was one 
permitting action available for CO2e in addition to the Pete Lien and Sons, Inc. CO2e emission limit. The results of 
the RBLC search are included in Table 6-36.  
 
In theory, the following control technologies are available for controlling CO2 emissions from the lime kiln: 
 

 Carbon Capture and Storage (CCS), where CO2 is captured using one of the following methods: 
• Post-combustion Absorption 
• Post-Combustion Adsorption 
• Post-combustion Membranes 
• Superheated CaO or CaO·MgO 
• Oxy-combustion 

Calera Process 
Selection of the most efficient kiln technology 
Selection of the lowest carbon fuel 
Installation of energy efficient options for the rotary kiln 
 
It is important to note that the CCS has not been demonstrated on lime kilns. Therefore, it is assumed that CCS is 
not technically feasible on lime kilns. However, Graymont is including an evaluation of CCS in this application at 
the request of EGLE. 
 
These control technologies are discussed in detail below.  
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Table 6-36. Lime Kiln – RBLC Search Results for GHG 

RBLC ID Company Name State 

Permit 
Issuance 

Date Process Type Process Name Fuels 
Lime Production 

(tons per day) Control Method Description 
GHG 

Pollutant 

Standardized 
Emission Rate 1 
(lb/ton of lime) 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 

IL-0117 MISSISSIPPI LIME 
COMPANY IL 09/29/2015 90.019 Two rotary kilns Coal and pet coke 1200 (each) 

Preheaters or other similar heat 
recovery devices, selection of 

refractory and implementation of a 
kiln seal management program 

CO2e 2,744 2 12-month 
rolling average CEMS 

CT-
16003 3 

PETE LIEN & 
SONS, INC. WY 2/5/2015 -- Preheater rotary 

kiln Coal and pet coke 600 Good combustion practices and kiln 
design CO2e 3,306 4 

(362,010.5 tpy) 
12-month 

rolling average Recordkeeping 

1 The Mississippi Lime Company (RBLC ID IL-0117) permit issued on 9/29/2015 was the only permitting action documented in the RBLC for any GHG pollutant. For completeness, a review of permitting files for Chemical Lime, Ltd. (RBLC ID TX-0726) 
and Graymont (WI) LLC (RBLC ID WI-0250) was conducted to determine if a GHG BACT analysis was submitted with the application or provided in the final permit. The review did not identify any additional GHG BACT limit. However, Pete Lien & 
Sons, Inc. (State permit ID CT-16003) was identified as having a CO2e BACT limit.  

2 Based on permitting files, the GHG emission limit has not been lowered. 
3 State permit ID number. 
4 BACT limit for this unit is 362,010.5 tpy. Standardized emission rate (lb/ton of lime) calculated by dividing the permitted emission rate (362,010.5 tpy) by the daily throughput (ton/day) and the number of days in a year (365 days/yr) and multiplying 

by the operating hours per day (24 hr/day) and 2,000 lb/ton. 
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6.10.1.1.1 Carbon Capture and Storage (CCS) 

CCS, also known as CO2 sequestration, involves separation and capture of CO2 emissions from 
the flue gas, pressurization of the captured CO2, transportation of the pressurized CO2 via 
pipeline, and finally injection and long-term geologic storage of the captured CO2. Several 
different technologies have demonstrated the potential to separate and capture CO2. To date, 
some of these technologies have been demonstrated at the laboratory scale only, while others 
have been proven effective at the slip-stream or pilot-scale. Numerous projects are currently 
planned for the full-scale demonstration of CCS technologies.  
 
According to the General GHG Permitting Guidance: 
 

For the purposes of a BACT analysis for GHGs, EPA classifies CCS as an add-on pollution 
control technology that is “available” for facilities emitting CO2 in large amounts, including 
fossil fuel-fired power plants, and for industrial facilities with high-purity CO2 streams (e.g., 
hydrogen production, ammonia production, natural gas processing, ethanol production, 
ethylene oxide production, cement production, and iron and steel manufacturing).51 

 
It should be noted that the “high purity CO2 stream emitting sectors” identified in the guidance 
document do not include the lime manufacturing industry.  
 
In addition to the U.S. EPA permitting guidance for GHG, white papers for GHG reduction options 
were reviewed for discussion of CCS technologies. In the GHG BACT Guidance for Boilers white 
paper52, a brief overview of the CCS process is provided and the guidance cites the Interagency 
Task Force on Carbon Capture and Storage for the current development status of CCS 
technologies, which is further discussed in this section.53,54 
 
In the aforementioned Interagency Task Force report on CCS technologies, a number of pre and 
post combustion CCS projects are discussed in detail; however, many of these projects are in 
formative stages of development and are predominantly power plant demonstration projects 
(and mainly slip stream projects). Capture-only technologies are technically available; however, 
the limiting factor is typically the lack of a geologic formation or pipeline for the carbon to be 
permanently sequestered. 
 
Beyond power plant CCS demonstration projects, the report also discusses three industrial CCS 
projects that are being pursued under the Industrial Carbon Capture and Storage (ICCS) 
program for the following companies/installations: 
 

Leucadia Energy: a methanol plant in Louisiana where 4 million tpy of CO2 will be captured 
and used in an enhanced oil recovery (EOR) application.  

                                                                 
51 U.S. EPA, OAR, OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001, pg. 32 

(Research Triangle Park, NC: March 2011). https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf 

52 U.S. EPA, “Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from Industrial, 
Commercial, and Institutional Boilers,” October 2010, https://www.epa.gov/sites/production/files/2015-
12/documents/iciboilers.pdf 

53 Ibid, page 26. 
54 Interagency Task Force on Carbon Capture and Storage, “Report of the Interagency Task Force on Carbon 

Capture and Sequestration,” August 2010. 
https://19january2017snapshot.epa.gov/sites/production/files/2016-08/documents/ccs-task-force-report-
2010.pdf 

https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/iciboilers.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/iciboilers.pdf
https://19january2017snapshot.epa.gov/sites/production/files/2016-08/documents/ccs-task-force-report-2010.pdf
https://19january2017snapshot.epa.gov/sites/production/files/2016-08/documents/ccs-task-force-report-2010.pdf
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• STATUS UPDATE: In September 2014, Leucadia Energy announced that they would not 
pursue the petcoke-to-methanol project, which in turn, would cancel the proposed CCS 
project.55 In December 2016, U.S. DOE announced a load guarantee to the Lake Charles 
Methanol project, which will build upon the Leucadia Energy project that was 
canceled.56 

 
Archer Daniels Midland: an ethanol plant in Decatur, Illinois where 900,000 tpy of CO2 will 
be captured and stored in a saline formation directly below the plant site.  
• STATUS UPDATE: The project received the final U.S. EPA Underground Injection 

Control (UIC) Class VI injection well permit on September 26, 2014, which was effective 
starting April 7, 2017.57 As of September 22, 2017, ADM successfully captured and 
stored 310,000 metric tons of CO2.58  

 
Air Products: a hydrogen-production facility located in Port Arthur, Texas where 
900,000 tpy of CO2 will be captured and used in an EOR application.  
• STATUS UPDATE: Air Products and Chemicals is currently operating the CCS system 

and has captured and transported more than 4 million metric tons of CO2. More than 
90% of CO2 is captured using vacuum swing adsorption from the exhaust of two 
commercial-scale steam methane reformers. The captured CO2 is being used in EOR 
projects.59  

 
It is important to note that the CCS projects above have not been demonstrated on lime kilns. 
Therefore, it is assumed that CCS is not technically feasible on lime kilns. However, Graymont is 
including an evaluation of CCS in this application at the request of EGLE.  
 
For CCS to be technically feasible, all three components needed for CCS must be technically 
feasible: 
 
1. Carbon capture and compression,  
2. Transport, and  
3. Storage. 
 
The first phase in CCS is to separate and capture the CO2 gas from the exhaust stream and then 
to compress the CO2. Currently, five options appear to be feasible for capture of CO2 from the 
exhaust stream: 
 

Post-Combustion Absorption 
• Post-combustion absorption (i.e., solvent capture and stripping) involves a solvent 

based scrubber. The technology uses a scrubbing solvent such as monoethanolamine 
(MEA) which chemically binds the CO2 in the flue gas. The scrubbing solvent is then 
passed through a stripper where it is heated to release the bound CO2. 

 

                                                                 
55 https://www.energy.gov/fe/leucadia-energy  
56 Ibid.  
57 https://www.energy.gov/fe/archer-daniels-midland-company  
58 https://www.energy.gov/fe/articles/official-celebration-launches-illinois-iccs-project  
59 https://www.energy.gov/fe/articles/doe-supported-co2-capture-project-hits-major-milestone-4-million-metric-

tons  

https://www.energy.gov/fe/leucadia-energy
https://www.energy.gov/fe/archer-daniels-midland-company
https://www.energy.gov/fe/articles/official-celebration-launches-illinois-iccs-project
https://www.energy.gov/fe/articles/doe-supported-co2-capture-project-hits-major-milestone-4-million-metric-tons
https://www.energy.gov/fe/articles/doe-supported-co2-capture-project-hits-major-milestone-4-million-metric-tons
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Post-Combustion Adsorption 
• With post-combustion adsorption, the combustion exhaust gas stream would be fed 

through a bed of solid material with high surface area, such as a Zeolite or activated 
carbon. These solid materials can preferentially adsorb CO2 while allowing other gases 
(e.g., nitrogen) to pass through. The saturated adsorption bed could be regenerated by 
either pressure swing (low pressure), temperature swing (high temperature), or electric 
swing (low voltage) desorption.  

 
Post-Combustion Membranes 
• Post-combustion membrane technology uses permeable or semi-permeable membranes 

to separate CO2 from flue gas. 
 

Superheated CaO or CaO·MgO 
• In the superheated CaO or CaO·MgO process, calcination and combustion reactions are 

separated in independent chambers so that exhaust gases from the calcination process 
are rich in CO2. This is achieved by providing heat to the calciner using circulation of 
superheated CaO or CaO·MgO particles between a fluidized bed combustor and a 
fluidized bed calciner. The CO2 rich exhaust from the calciner can be then collected. 

 
Oxy-Combustion 
• Oxy-combustion is a process in which fuel (coal) is burned in presence of nearly pure 

oxygen instead of air. Nitrogen from the combustion air is removed using an air 
separation unit prior to feeding the air to the kiln. Because there is no nitrogen to heat 
up, fuel usage is reduced. Under these conditions, the exhaust gases are rich in CO2 (up 
to 80%). CO2 from the exhaust gases is discharged to a CO2 separation and purification 
facility. 

 
Once separated, CO2 must be compressed for transport and storage. Since most storage locations 
for CO2 are greater than 800 meters deep, where the natural temperatures and pressures are 
greater than the critical point for CO2, to inject CO2 to those depths requires pressurizing the 
captured CO2 to supercritical state. 60  
 
For phase two, CO2 would be transported to a repository. Transport options could include 
pipeline, truck, and potentially ship. Specialized designs may be required for CO2 pipelines, 
particularly if supercritical CO2 is being transported. Transport of CO2 by pipeline is a 
demonstrated technology. Currently most CO2 pipelines are in rural areas and obtaining right-
of-way in developed areas or forest preserves is difficult.  
 
For phase three, various CO2 storage methods have been proposed, though only geologic storage 
is achievable currently. Geologic storage involves injecting CO2 into deep subsurface formations 
for long-term storage. Typical storage locations would be deep saline aquifers as well as 
depleted or un-mineable coal seams. Captured CO2 could also potentially be used for enhanced 
oil recovery (EOR) via injection into oil fields. 

                                                                 
60 Supercritical means that the CO2 has properties of both a liquid and a gas. Supercritical CO2 is dense like a liquid 

but has a viscosity like a gas. For additional details see https://www.netl.doe.gov/coal/carbon-
storage/faqs/carbon-storage-faqs.  

https://www.netl.doe.gov/coal/carbon-storage/faqs/carbon-storage-faqs
https://www.netl.doe.gov/coal/carbon-storage/faqs/carbon-storage-faqs
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6.10.1.1.2 Calera Process 

The Calera process involves capture of CO2 by chemically converting CO2 to carbonates. In this 
process, kiln exhaust gases are passed through a wet scrubber with high pH water as the 
scrubbing liquid.61 CO2 in the exhaust gases is absorbed in the water and is converted to 
carbonic acid. High pH of the water results in dissociation of the carbonic acid which reacts with 
the calcium and magnesium ions in the water to form carbonate minerals. The carbonate 
minerals can be precipitated from the solution for use in blended cement or other building 
materials. The scrubbing water can be treated to remove sodium chloride and reused as potable 
water. 

6.10.1.1.3 Selection of the most efficient kiln technology 

The kiln will be a rotary kiln equipped with a pre-heater and will be direct-fired. The two most 
common types of kilns in the U.S. are rotary kilns and vertical kilns. Graymont is proposing a 
rotary kiln for this project for several reasons.  
 
First, the desired product from the kiln is a low carbon product based on anticipated customer 
demands. A portion of the lime produced will also need to have a low sulfur content (i.e., for 
food grade based applications). A vertical kiln typically produces “soft burned” lime that has 
high carbon content and it is difficult to achieve the low sulfur content in the final product.  
Additionally, the required nominal production rate for the kiln is 1,320 tons of lime per day. 
Vertical kilns have a limited production rate with a maximum capacity of approximately 60062 to 
85063 tons/day. A rotary kiln is able to achieve the required high production rate and maintain 
low carbon and sulfur content in the product.  
 
Firing a vertical kiln on solid fuel has been proven to be problematic, limiting the fuels that can 
be utilized. Therefore, a majority of vertical kilns are used to produce food grade lime that has 
stringent specifications. As discussed in more detail in this BACT analysis, firing on natural gas 
at the Rexton Facility would redefine the project and is an infeasible option.  
 
Therefore, based on the fact that a rotary kiln is able to achieve the required high production 
rate and maintain a low carbon and sulfur content in the product while utilizing the most 
effective fuel, a rotary kiln has been chosen for the proposed project to meet the demands of the 
anticipated market.64 

6.10.1.1.4 Selection of the lowest carbon fuel 

For GHG BACT analyses, low-carbon intensity fuel selection is the primary control option that 
can be considered a lower emitting process. The rotary kiln will combust natural gas and coal to 
make products for a range of markets. The first option to reduce CO2 emissions would be to 
limiting the fuel to natural gas alone. Another option for fuel not currently in the design is 
biomass.  

                                                                 
61 The scrubber water contains calcium, magnesium, sodium, and chloride. 
62 Lime Production: Industry Profile, Final Report, September 2000, prepared for EPA Air Quality Standards and 

Strategies Division (EPA contract number 68-D-99-024). 
https://www3.epa.gov/ttn/ecas/regdata/IPs/Lime%20Manufacturing_IP.pdf  

63 Per Maerz equipment specifications (https://www.maerz.com/portfolio/pfr-kilns-for-soft-burnt-lime/). 
64 Lime Production: Industry Profile, Final Report, September 2000, prepared for EPA Air Quality Standards and 

Strategies Division (EPA contract number 68-D-99-024). 
https://www3.epa.gov/ttn/ecas/regdata/IPs/Lime%20Manufacturing_IP.pdf 

https://www3.epa.gov/ttn/ecas/regdata/IPs/Lime%20Manufacturing_IP.pdf
https://www.maerz.com/portfolio/pfr-kilns-for-soft-burnt-lime/
https://www3.epa.gov/ttn/ecas/regdata/IPs/Lime%20Manufacturing_IP.pdf
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6.10.1.1.5 Installation of energy efficient options for the rotary kiln 

Per U.S. EPA guidance, source-wide energy efficiency strategies are a consideration in 
construction of a new source or a modification of an existing source. Operating practices that 
increase energy efficiency are a potential control option for improving the fuel efficiency of the 
rotary kiln and therefore, providing benefit with respect to GHG emissions.  
 
In October 2010, the U.S. EPA provided a white paper that addresses control technologies, 
energy efficiency measures, and fuel switching options for the Portland cement industry.65 The 
application of this guidance document to a different industry is limited. However, there are 
options that primarily focus on improved process control and management systems and are 
expected to be part of the design of any new construction.66 These energy efficiency options are: 
 

Kiln maintenance  
Kiln combustion system improvements  
Kiln insulation 
Heat recovery  

 
Additionally, the General GHG Permitting Guidance references several energy efficiency 
benchmarking tools. These tools contain performance benchmarking information, and may be 
useful in considering energy efficient technologies and processes if the information is specific 
and relevant to the rotary kiln. The following tools were identified:  
 

Energy Star – Energy Performance Indicators (EPIs)67 
U.S. Department of Energy (DOE) Industrial Technologies Program (ITP)68 
Lawrence Berkeley National Laboratory Industrial Energy Analysis Program69 
European Union (EU) Energy Efficiency Benchmarks70 

 
Of the sources identified, none had lime processing kiln benchmarking studies. However, ITP’s 
Process heat strategy includes waste heat recovery, improved combustion efficiency, and 
advanced controls as best practices to improve the overall energy efficiency.71 

                                                                 
65 U.S. EPA, OAR, OAQPS, “Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from the 

Portland Cement Industry,” pg. 19 (Research Triangle Park, NC: October 2010). 
https://www.epa.gov/sites/production/files/2015-12/documents/cement.pdf. Although the lime processing 
industry differs from the Portland cement industry, this document was reviewed for similarities in the processes 
(e.g., kiln operation). 

66 Ibid, pg. 19. 
67 https://www.energystar.gov/buildings/facility-owners-and-managers/industrial-plants/measure-track-and-

benchmark/energy-star-energy 
68 https://www.energy.gov/diversity/downloads/eere-industrial-technologies-program 
69 https://ses.lbl.gov/industrial-energy-analysis  
70 http://ec.europa.eu/environment/climat/emission/benchmarking_en.htm 
71 U.S. DOE, “Best Practices Technical Brief: Waste Heat Reduction and Recovery for Improving Furnace Efficiency, 

Productivity, and Emissions Performance,” DOE/GO-102004-1975, November 2004. 
https://www.energy.gov/sites/prod/files/2014/05/f15/35876.pdf 

https://www.epa.gov/sites/production/files/2015-12/documents/cement.pdf
https://www.energystar.gov/buildings/facility-owners-and-managers/industrial-plants/measure-track-and-benchmark/energy-star-energy
https://www.energystar.gov/buildings/facility-owners-and-managers/industrial-plants/measure-track-and-benchmark/energy-star-energy
https://www.energy.gov/diversity/downloads/eere-industrial-technologies-program
https://ses.lbl.gov/industrial-energy-analysis
http://ec.europa.eu/environment/climat/emission/benchmarking_en.htm
https://www.energy.gov/sites/prod/files/2014/05/f15/35876.pdf
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6.10.1.2. Elimination of Technically Infeasible Control Options (Step 2) 

6.10.1.2.1 Carbon Capture and Storage (CCS) 

EPA has stated the following in the published guidance for GHG BACT determinations:72 
 

EPA does not believe at this time CCS will be a technically feasible BACT option in certain 
cases… to establish that an option is technically feasible, the permitting record should 
show that an available control option has neither been demonstrated in practice nor is 
available and applicable.  
 
EPA considers an available technology to be ‘applicable’ if it can reasonably be installed 
and operated on the source type under consideration. 

 
For CCS to be technically feasible, all three components needed for CCS must be technically 
feasible; carbon capture and compression, transport, and storage. Therefore, Graymont has 
determined that while potentially available for certain high purity CO2 streams, CCS should be 
presumed to be technically infeasible for the rotary kiln, which is discussed in detail below. 

 
The first phase in CCS is to separate and capture the CO2 gas from the exhaust stream and then 
to compress the CO2. The five options that are currently available for capture of CO2 are 
discussed below: 
 

Post-Combustion Absorption 
• Some of the main concerns with MEA and other amine solvents are:  

o Corrosion due to the presence of O2 and other impurities in the exhaust gas,  
o High solvent degradation rates because of solvent irreversible reactions with SO2 

and NOX, and  
o The large amount of energy required for solvent regeneration. 

• In a post-combustion capture scenario, CO2 is exhausted in the flue gas at atmospheric 
pressure and a low concentration. The post-combustion CO2 capture scenario is 
problematic because the low pressure and dilute concentration means a high volume of 
gas needs to be treated. 

• Such type of post-combustion control has been studied extensively for combustion 
sources at gas-fired power stations and has been used in the natural gas processing 
industry to remove hydrogen sulfide and CO2 from natural gas. However, little 
information is available on application of this technology at lime plants.  

• A laboratory test is planned to predict scaled-up results of post-combustion solvent 
capture and stripping, but results are not available yet.73  

• This technology is still being researched and is not commercially available or 
demonstrated in practice. Therefore, post-combustion absorption is considered 
technically infeasible. 

 

                                                                 
72 U.S. EPA, OAR, OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001 (Research 

Triangle Park, NC: March 2011). https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf 

73 U.S. Department of Energy, “Appendix B: Carbon Dioxide Capture Technology Sheets, Post-Combustion Solvents,” 
May 2011. https://netl.doe.gov/sites/default/files/netl-file/CO2-Capture-Tech-Update-2013-Post-Combustion-
Solvents.pdf 

https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://netl.doe.gov/sites/default/files/netl-file/CO2-Capture-Tech-Update-2013-Post-Combustion-Solvents.pdf
https://netl.doe.gov/sites/default/files/netl-file/CO2-Capture-Tech-Update-2013-Post-Combustion-Solvents.pdf


 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 6-89 

Post-Combustion Adsorption 
• In a post-combustion capture scenario, CO2 is exhausted in the flue gas at atmospheric 

pressure and a low concentration. The post-combustion CO2 capture scenario is 
problematic because the low pressure and dilute concentration means a high volume of 
gas needs to be treated. Therefore, application of adsorption to the exhaust gas stream 
from the kiln would require either a high degree of compression or multiple separation 
steps to produce a high CO2 concentration. This technique has not been used in this type 
of application and is not suited for this type of application.  

• Additional challenges stem from the impurities in the flue gas that tend to negatively 
affect the ability to adsorb CO2. 

• As such, post-combustion adsorption is not available and technically infeasible for 
purposes of this BACT analysis. 

 
Post-Combustion Membrane 
• This technology is still in research stages for pilot and full scale process streams, and it 

has not been demonstrated at a lime plant.74  
• Therefore, this technology is considered technically infeasible. 
 
Superheated CaO and CaO·MgO 
• This technology is still in theoretical phases and has not been demonstrated practically.  
• Therefore, this technology is considered technically infeasible. 
 
Oxy-Combustion 
• This technology is still in research stages, has not been demonstrated in practice at any 

lime plant in the U.S. and is not commercially available. 
• Therefore, oxy-combustion is considered technically infeasible. 

 
Once separated, CO2 must be compressed to supercritical state for transport and storage. CO2 
compression is technically feasible as there are no technical challenges with compressing CO2 to 
those levels. However, specialized technologies that require a substantial auxiliary power load 
would result in additional fuel consumption (and additional CO2, CH4, and N2O emissions) to 
compress the CO2 for transport.75,76 
 
The next step in CCS is the transport of the captured and compressed CO2 to a suitable location 
for storage. This would typically be via pipeline. Pipeline transport is an available and 
demonstrated (although costly) technology. Short CO2 pipelines have been constructed from 
power plants for enhanced oil recovery (EOR) projects. However, these pipelines are dedicated 
use for the power plants and are unavailable for other industrial sites. For example, the White 

                                                                 
74 U.S. Department of Energy, “Appendix B: Carbon Dioxide Capture Technology Sheets, Post-Combustion 

Membranes,” May 2011. https://netl.doe.gov/sites/default/files/2017-12/CO2-Capture-Tech-Update-2013-
Post-Combustion-Membranes.pdf  

75 U.S. EPA, OAR, OAQPS, “Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from the 
Portland Cement Industry,” pg. 39 (Research Triangle Park, NC: October 2010). 
https://www.epa.gov/sites/production/files/2015-12/documents/cement.pdf. Although the lime processing 
industry differs from the Portland cement industry, this document was reviewed for similarities in the processes 
(e.g., kiln operation). 

76 Interagency Task Force on Carbon Capture and Storage, “Report of the Interagency Task Force on Carbon 
Capture and Sequestration,” August 2010. 
https://19january2017snapshot.epa.gov/sites/production/files/2016-08/documents/ccs-task-force-report-
2010.pdf 

https://netl.doe.gov/sites/default/files/2017-12/CO2-Capture-Tech-Update-2013-Post-Combustion-Membranes.pdf
https://netl.doe.gov/sites/default/files/2017-12/CO2-Capture-Tech-Update-2013-Post-Combustion-Membranes.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/cement.pdf
https://19january2017snapshot.epa.gov/sites/production/files/2016-08/documents/ccs-task-force-report-2010.pdf
https://19january2017snapshot.epa.gov/sites/production/files/2016-08/documents/ccs-task-force-report-2010.pdf
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Frost pipeline is an existing 11 mile pipeline located in Otsego County, Michigan that delivers 
captured CO2 from the Antrim Gas Processing Plant to several small-scale CO2 EOR locations.77 
 
While it may be technically feasible to construct a CO2 pipeline, considerations regarding the 
land use and availability need to be made. For example, to connect to the White Frost pipeline, 
the new pipeline would need to go through forest preserves (e.g., the Sault St. Marie State Forest 
area), designated wetlands, and through the Straights of Mackinac (i.e., the waters connecting 
Lake Michigan and Lake Huron).  
 
The final step in the CCS system is permanent storage (i.e., sequestration). After separation and 
transport, storage could involve sequestering the CO2 through various means such as EOR, 
injection into saline aquifers, and sequestration in un-mineable coal seams, each of which are 
discussed as follows: 
 

EOR  
• EOR involves injecting CO2 into a depleted oil field underground, which increases the 

reservoir pressure, dissolves the CO2 in the crude oil (thus reducing its viscosity), and 
enables the oil to flow more freely through the formation with the decreased viscosity 
and increased pressure. A portion of the injected CO2 would flow to the surface with the 
oil and be captured, separated, and then reinjected. At the end of EOR, the CO2 would be 
stored in the depleted oil field. 

Saline Aquifers 
• Deep saline aquifers have the potential to store post-capture CO2 deep underground 

below impermeable cap rock.  
Un-Mineable Coal Seams:  
• Additional storage is possible by injecting the CO2 into un-mineable coal seams. This has 

been used successfully to recover coal bed methane. Recovering methane is enhanced 
by injecting CO2 or nitrogen into the coal bed, which adsorbs onto the coal surface 
thereby releasing methane. 

 
There are additional methods of sequestration such as direct ocean injection of CO2 and algae 
capture and sequestration (and subsequent conversion to fuel); however, these methods are not 
as widely documented in the literature for industrial scale applications. As such, while capture-
only technologies may be technologically available at a small-scale, the limiting factor is the 
availability of a mechanism for the Rexton Facility to permanently store the captured CO2. 
 
To facilitate regional infrastructure for CCS, the DOE created a network of seven Regional 
Carbon Sequestration Partnerships (RCSPs). Michigan is part of the Midwest Regional Carbon 
Sequestration Partnership (MRCSP).78 The RCSP program is being implemented in three phases: 
 

Phase I – Characterization phase 
Phase II – Validation phase 
Phase II – Development phase 

 
MRCSP conducted two Phase II field tests in Otsego County, Michigan. The site was located at the 
northern rim of the Michigan Basin and a total of 60,000 tons of CO₂ was injected in saline 

                                                                 
77 U.S. DOE, A Review of the CO2 Pipeline Infrastructure in the U.S., DOE/NETL-2014/1681, April 21, 2015. 

https://www.energy.gov/sites/prod/files/2015/04/f22/QER%20Analysis%20-
%20A%20Review%20of%20the%20CO2%20Pipeline%20Infrastructure%20in%20the%20U.S_0.pdf  

78 Midwest Regional Carbon Sequestration Partnership: https://www.mrcsp.org/  

https://www.energy.gov/sites/prod/files/2015/04/f22/QER%20Analysis%20-%20A%20Review%20of%20the%20CO2%20Pipeline%20Infrastructure%20in%20the%20U.S_0.pdf
https://www.energy.gov/sites/prod/files/2015/04/f22/QER%20Analysis%20-%20A%20Review%20of%20the%20CO2%20Pipeline%20Infrastructure%20in%20the%20U.S_0.pdf
https://www.mrcsp.org/
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formations.79 MRCSP is conducting a Phase III field test in Otsego County. The project will last 
approximately four year and will inject 1,000,000 metric tons of CO2 into a small number of oil 
fields within the Niagaran pinnacle reef trend.80 
 
Per the Worldwide Carbon Capture and Storage Database (WCCUS),81 there is an additional 
potential storage site and additional active capture and storage site located in Michigan. The 
potential storage site is part of the Integrated CCS Pre-Feasibility phase of the Carbon Storage 
Assurance Facility Enterprise (CarbonSAFE) initiative. This initiative is in the planning stages 
and the goal will be to determine the feasibility of CCS utilizing deep geologic strata in the 
Northern Michigan Basin on a commercial scale.82 The active capture and storage location is in 
the planning stage. The site will be an integrated gasification combined cycle (IGCC) plant, 
producing steam, electricity, and hydrogen. Captured CO2 from the IGCC plant will be used in 
EOR to recover up to 1 billion barrels of oil from the Michigan Basin.83 
 
CO2 sequestration is technically feasible (although costly) for the proposed project. The closest 
operating CO2 sequestration project site to the Rexton Facility is the Otsego County EOR project, 
approximately 80 miles from the site. For the purposes of this analysis, it is conservatively 
assumed that a shortest distance pipeline can be built from the proposed Rexton Facility to the 
EOR project in Otsego County (i.e., 80 miles). 
 
Despite the infeasibility of the CO2 capture methodologies, the significant technical challenges 
discussed earlier in implementing CCS technology on the kiln, and the fact that this technology 
has not been demonstrated and must overcome serious technological hurdles to become viable, 
Graymont is conservatively assuming that CCS is potentially feasible for the purposes of this 
analysis. As such, an economic feasibility assessment is provided in Appendix E. This assessment 
demonstrates that, even if all CO2 from the facility were to be captured and sequestered, the cost 
would be $98 per ton CO2 controlled. This does not take into consideration the additional energy 
requirements to capture, separate, and pressurize the CO2 for pipeline transmittal. In order to 
provide these energy requirements, Graymont would have to either install an additional 5 
engines in the onsite power plant, thereby producing more CO2 emissions, or purchase 
additional electrical power from the grid. As such, in addition to being technically infeasible, CCS 
is economically and environmentally infeasible. 

6.10.1.2.2 Calera Process 

Although the Calera process has the potential to be configured such that no industrial waste is 
discharged to the environment, it is still in research stages. Therefore, the Calera process is 
considered technically infeasible. 

6.10.1.2.3 Selection of the most efficient kiln technology 

This option is technically feasible as Graymont has chosen the most efficient kiln technology for 
the proposed project. The rotary kiln is able to achieve the required high production rate and 
maintain a low carbon and sulfur content in the product while utilizing the most effective fuel. 

                                                                 
79 https://www.mrcsp.org/michigan-basin-site---validation-phas  
80 https://www.mrcsp.org/michigan-basin-site---development-pha  
81 National Energy Technology Laboratory, Carbon Capture & Storage Interactive Database: 

https://www.netl.doe.gov/coal/carbon-storage/worldwide-ccs-database  
82 https://www.netl.doe.gov/project-information?k=FE0029276  
83 http://www.mandmenergy.com/index-2.html  

https://www.mrcsp.org/michigan-basin-site---validation-phas
https://www.mrcsp.org/michigan-basin-site---development-pha
https://www.netl.doe.gov/coal/carbon-storage/worldwide-ccs-database
https://www.netl.doe.gov/project-information?k=FE0029276
http://www.mandmenergy.com/index-2.html
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6.10.1.2.4 Selection of the lowest carbon fuel 

The proposed rotary kiln is intended to serve markets that accept a higher sulfur content (more 
commodity based), as well as a lower sulfur content (more food grade based). The limiting of the 
fuel to natural gas alone will limit the intended markets for the kiln, which fundamentally 
changes the scope of the project. 
 
Additionally, the flame characteristics in a lime kiln are essential in producing a quality product 
since a majority of the heat transfer in the calcining zone of the rotary kiln is by radiation. High 
luminosity and solid radiation (as opposed to radiation from gas molecules) are preferable and a 
properly adjusted coal flame provides better heat transfer than a natural gas flame of low 
luminosity. Due to the fuel characteristics, more energy (MMBtu/ton of lime) is required when 
firing natural gas compared to coal. 
 
The use of biomass as an alternate fuel is another potential way to reduce GHG emissions. U.S. 
EPA is researching how the biogenic CO2 emissions from stationary sources should be treated 
and accounted for in PSD permitting. On July 20, 2011, U.S. EPA published a final rule deferring, 
for a period of three years, GHG permitting requirements for CO2 emissions from biomass fired 
and other biogenic sources. During this three year period U.S. EPA plans to conduct a detailed 
evaluation of the science associated with biogenic CO2 emissions. Therefore there is still 
uncertainty as to whether emissions from the use of biomass as a fuel would be “carbon 
neutral.” Based on the fuel characteristics, the kiln would be required to burn more biomass 
than coal, thus resulting in increased GHG emissions (absent a carbon-neutral determination) 
making biomass an undesirable fuel alternative. 
 
Furthermore, firing biomass would require different fuel delivery and combustion controls than 
those in the current project design. Since the firing of biomass would require a re-definition of 
the source, this option is not applicable for the proposed project. Lastly, the lack of availability of 
a viable source of biomass in the Rexton region would make the firing of biomass technically 
infeasible. 
 
Therefore, this option is technically infeasible for the proposed kiln.  

6.10.1.2.5 Installation of energy efficient options for the rotary kiln 

Each energy efficiency option from Step 1 is technically feasible for CO2 control of the rotary 
kiln. For reference, these energy efficiency options are: 
 

Kiln maintenance  
Kiln combustion system improvements  
Kiln insulation 
Heat recovery  

 
The listed energy-saving techniques will be implemented in the construction of the proposed 
kiln which are described in more detail below. 
 
The design of the pre-heater and cooler is critical to the energy savings achieved by the kiln. A 
single stage high efficiency, direct contact, counter flow pre-heater and a high efficiency, direct 
contact, counter flow cooler will be installed as part of the proposed project. The air used to cool 
the hot lime in the cooler will be re-used as secondary combustion air for the kiln burner thus 
increasing the overall energy efficiency of the kiln system by reducing the fuel usage in the kiln. 
The pre-heater will be designed to obtain the optimal temperature necessary for the stone 
before entry into the kiln to avoid wasteful overheating. The direct contact between the stone 
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and air in both the pre-heater and cooler will maximize heat transfer. Recovering heat from the 
exhaust of the lime kiln and the hot lime will allow for reduced fuel usage and GHG emissions. 
 
Modern technology will also be utilized to achieve optimal combustion conditions in the kiln 
thus reducing the overall fuel usage. A high efficiency coal mill will be installed on the kiln to 
grind the coal into a uniform particle size to increase combustion efficiency. Automated process 
control systems will also be utilized on the kiln to maintain optimum operating conditions in the 
kiln by automatically controlling process variables.  
 
Other energy efficient measures that will be implemented on the kiln include heat resistant 
refractory insulation on the kiln shell. A refractory insulation with high insulating capacity and a 
long service life for the design operating conditions of the new kiln will reduce heat loss from 
the kiln. In addition, effective and long lasting kiln seals will be installed. An efficient kiln seal 
will reduce fuel usage and increase energy efficiency by preventing ambient air from entering 
the kiln. As a part of the kiln construction, energy-saving variable speed fans and motors will be 
installed where practical, as well as a high efficiency variable speed drive motor for the kiln 
drive. Variable speed drives allow for significant energy savings by allowing a fan or motor to be 
used at less than full capacity. 
 
The kiln and auxiliary equipment will be maintained per the kiln manufacturer’s 
recommendations. For the purposes of this GHG control technology assessment, it is important 
to note that good operating practices includes periodic maintenance by abiding by an operations 
and maintenance (O&M) plan. Maintaining the kiln to the designed combustion efficiency and 
operating parameters is important for compliance on energy efficiency related requirements. 
 
No adverse energy, environmental, or economic impacts are associated with the most energy 
efficient operating practices for reducing CO2 emissions from the rotary kiln. The environmental 
benefits include fuel savings and reduction of GHG emissions, as well as other criteria pollutant 
emissions, due to the efficiency gains. 

6.10.1.3. Rank of Remaining Control Technologies (Step 3) 

The remaining control technologies include:  
 
CCS 
Selection of the most efficient kiln technology 
Installation of energy efficient options for the rotary kiln 
 
It is unclear which option has a more significant impact on emissions of CO2 from the facility. Therefore, 
all three remaining options will be evaluated further in Step 4 of the BACT analysis. 

6.10.1.4. Evaluation of Most Stringent Controls (Step 4) 

6.10.1.4.1 Carbon Capture and Storage (CCS) 

An economic feasibility assessment for CCS is provided in Appendix E. The cost effectiveness of 
CCS is ~$89 per ton CO2e removed. Therefore, CCS is not an economically feasible control 
technology. 
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6.10.1.4.2 Selection of the most efficient kiln technology 

This option is technically feasible as Graymont has chosen the most efficient kiln technology for 
the proposed project. The rotary kiln is able to achieve the required high production rate and 
maintain a low carbon and sulfur content in the product while utilizing the most effective fuel. 

6.10.1.4.3 Installation of energy efficient options for the rotary kiln 

The kiln will be equipped with the energy efficiency options listed in Step 1 of this BACT 
analysis. Therefore, this option is technically feasible.  

6.10.1.5. Selection of CO2 BACT (Step 5) for the Lime Kiln 

Based on the top-down process described above for control of CO2 from the kiln, Graymont is proposing 
that the design of the rotary kiln and the operation of several energy efficiency options constitutes BACT 
for the proposed lime kiln. These energy efficiency options are summarized in Table 6-37. There are no 
negative environmental and energy impacts associated with these options. 

Table 6-37. Summary of Energy Efficiency Options for the Rotary Kiln 

Energy Efficiency 
Option Features of the Rotary Kiln 

Kiln maintenance This kiln and auxiliary equipment will be maintained per the kiln 
manufacturer’s recommendations. Good operating practices includes 
periodic maintenance by abiding by an O&M plan. 

Kiln process control The kiln will have instrumentation and control devices for monitoring and 
controlling combustion.  

Optimized combustion A high efficiency coal mill will be installed on the kiln to grind the coal into 
a uniform particle size. Combustion air and flue gas will be adjusted as 
necessary to optimize combustion efficiency. 

Kiln insulation The kiln will be insulated to manufacturer’s specifications to minimize 
heat loss. 

Kiln seal Effective and long lasting kiln seals will be installed 

Heat recovery A single stage high efficiency, direct contact, counter flow pre-heater and a 
high efficiency, direct contact, counter flow cooler will be installed. The air 
used to cool the hot lime in the cooler will be re-used as secondary 
combustion air for the kiln burner. 

Auxiliary equipment Energy-saving variable speed fans and motors will be installed where 
practical, as well as a high efficiency variable speed drive motor for the 
kiln drive. 

 
In order to construct a GHG BACT limitation, Graymont consulted EPA’s General GHG Permitting 
Guidance which states: 
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EPA encourages permitting authorities to consider establishing an output-based BACT emissions 
limit…wherever feasible and appropriate to ensure that BACT is complied with at all levels of 
operation.84  

 
However, establishing a production-based (i.e., output-based) limit that can allow for all necessary 
operating scenarios can be difficult. A MMBtu/ton lime operational limit better allows for the facility to 
operate as the market demands, while still minimizing actual mass emissions and maximizing energy 
efficiency (which is more important) from the facility.  
 
Therefore, Graymont proposes an energy efficiency based operational limit of 5.0 MMBtu/short ton lime 
produced on a 12-month rolling average basis. A mass-based emission limit is consistent with the CO2e 
BACT emission limit established for the Pete Lien and Sons Wyoming facility.  
 
Compliance with the proposed BACT limit will be demonstrated based on the rolling 12-month average 
CO2 emissions data measured by the mass balance (from CO2 liberated from the process), as well as, 
published emission factors for combustion from EPA’s GHG Mandatory Reporting Rule (40 CFR 98 
Subpart C), GWPs (40 CFR 98 Subpart A), and recorded annual lime production rates. CH4 and N2O 
emissions will also be calculated and included towards the CO2e limitation and are described in more 
detail in the following sections. With regard to this proposed GHG limitation and the new experience 
related to tracking GHG, the General GHG Permitting Guidance states,  
 

Thus, where there is some reasonable uncertainty regarding performance of specified energy 
efficiency measures, or the combination of measures, the permit can be written to acknowledge that 
uncertainty. As in the past, based on the particular circumstances addressed in the permitting record, 
the permitting authority has the discretion to set a permit limit informed by engineering estimates, 
or to set permit conditions that make allowance for adjustments of the BACT limits based on 
operational experience.85 

 
Therefore, Graymont requests that the permit include flexibility to revise this emission limit after a 
nominal startup period should additional information become available regarding the effects of energy 
efficient options on operational performance.  

6.10.2. CH4 Emissions from the Lime Kiln 
CH4 emissions from the kiln form as a result of incomplete combustion of hydrocarbons present in 
natural gas and coal. 

6.10.2.1. Identification of Potential Control Techniques (Step 1) 

Available control options for minimizing CH4 emissions from the rotary kiln include selection of a high 
efficiency kiln and operating practices that promote energy efficiency to reduce fuel usage. 
 

                                                                 
84 U.S. EPA, OAR, OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001 (Research 

Triangle Park, NC: March 2011), p 46. https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf 

85 U.S. EPA, OAR, OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001 (Research 
Triangle Park, NC: March 2011), p 32. https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf 

https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
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Oxidation catalysts are not considered available for reducing CH4 emissions because oxidizing the very 
low concentrations of CH4 present in the exhaust would require much higher temperatures, residence 
times, and catalyst loadings than those offered commercially for CO oxidation catalysts. For these 
reasons, catalyst providers do not offer products for reducing CH4 emissions from lime kilns. 

6.10.2.2. Elimination of Technically Infeasible Control Options (Step 2) 

Kiln selection and energy efficient operating practices are the only technically feasible control options 
for reducing CH4 emissions from the rotary kiln. 

6.10.2.3. Rank of Remaining Control Technologies (Step 3) 

High efficiency kiln selection and energy efficient operating practices are evaluated in the remaining 
steps of the CH4 BACT analysis for the rotary kiln. It is unclear which option has a more significant 
impact on emissions of CH4 from the facility; therefore, no ranking of control options is performed. 

6.10.2.4. Evaluation of Most Stringent Controls (Step 4) 

The most efficient, technically feasible control options involve selection of a high efficiency kiln and use 
of energy efficient practices.  

6.10.2.5. Selection of CH4 BACT for the Lime Kiln (Step 5) 

Graymont has selected the most efficient kiln to meet the project requirements and is implementing the 
energy efficiency efforts as described in Section 6.10.1.2.5. Through these efforts to maximize the unit’s 
efficiency, CH4 emissions from the rotary kiln are inherently reduced and kept to a minimum.  
 
Graymont believes that a numerical limit for CH4 is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.1.5. The CH4 portion of the proposed CO2e BACT limit will be calculated based on the 
emission factor per fuel type in Table C-2 to 40 CFR 98 Subpart C and the GWP of 25 (per 40 CFR 98 
Subpart A, rule effective January 1, 2014).  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the rotary kiln.  

6.10.3. N2O Emissions from the Lime Kiln 

For the proposed project, the contribution of N2O to the total CO2e emissions is trivial and therefore 
should not warrant a detailed BACT review. Nevertheless, the additional information provided supports 
the rationale that the proposed project meets BACT for contributions of N2O to CO2e. 

6.10.3.1. Identification of Potential Control Techniques (Step 1) 

N2O catalysts have been used in nitric/adipic acid plant applications to minimize N2O emissions.86 

Tailgas from the nitric acid production process is routed to a reactor vessel with a N2O catalyst followed 
by ammonia injection and a NOX catalyst.  

                                                                 
86 Mainhardt, Heike, “N2O Emissions from Adipic Acid and Nitric Acid Production,” reviewed by Dina Kruger (U.S. 

EPA) (from the IPCC document “Background Papers - IPCC Expert Meetings on Good Practice Guidance and 
Uncertainty Management in National Greenhouse Gas Inventories”), 2002. https://www.ipcc-
nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf  

https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf
https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf
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High efficiency kiln technology selection and energy efficient operating practices are also available 
control technology options for N2O reduction. 

6.10.3.2. Elimination of Technically Infeasible Control Options (Step 2) 

N2O catalysts have not been used to control N2O emissions in lime kiln applications as yet. In addition, 
the very low N2O concentrations present in the proposed kiln exhaust stream would make installation of 
N2O catalysts technically infeasible. In comparison, the application of a catalyst in the nitric acid industry 
sector has been effective due to the high (1,000-2,000 ppm) N2O concentration in those exhaust streams. 
N2O catalysts are eliminated as a technically feasible option for the proposed project. 
 
With N2O catalysts eliminated, efficient kiln technology selection and energy efficient operating 
practices are the only available and technically feasible control options for N2O reduction from the 
rotary kiln. 

6.10.3.3. Rank of Remaining Control Technologies (Step 3) 

High efficiency kiln selection and energy efficient operating practices are evaluated in the remaining 
steps of the N2O BACT analysis for the rotary kiln. It is unclear which option has a more significant 
impact on emissions of N2O from the facility; therefore, no ranking of control options is performed. 

6.10.3.4. Evaluation of Most Stringent Controls (Step 4) 

No adverse energy, environmental, or economic impacts are associated with kiln selection and energy 
efficient operating practices for reducing N2O emissions from the rotary kiln.  

6.10.3.5. Selection of N2O BACT for the Lime Kiln (Step 5) 

Graymont has selected the most efficient kiln to meet the project requirements and is implementing the 
energy efficiency efforts as described in Section 6.10.1.2.5. Through these efforts to maximize the unit’s 
efficiency, N2O emissions from the rotary kiln are inherently reduced and kept to a minimum.  
 
Graymont believes that a numerical limit for N2O is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.1.5. The N2O portion of the proposed CO2e BACT limit will be calculated based on the 
emission factor per fuel type in Table C-2 to 40 CFR 98 Subpart C and the GWP of 298 (per 40 CFR 98 
Subpart A, rule effective January 1, 2014).  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the kilns. 

6.10.4. CO2 Emissions from the Power Plant 

GHG, specifically CO2, is emitted from the power plant when fuel is combusted. 

6.10.4.1. CO2 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for CO2 and CO2e emissions from the power plant. For 
the RBLC review, determinations including the time period 1/1/2009 through 10/1/2019 were used as 
the basis for the RBLC database search. The results of the RBLC search are included in Table 6-38.  
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As noted previously in Section 5.1.2, the power plant will be subject to NSPS Subpart JJJJ, so the “good 
engine design” measures found in the RBLC searches will be inherent to the proposed engines and not 
included in the CO2 BACT discussion. Therefore, the remaining options for limiting CO2 emissions found 
through the RBLC searches include: 
 

 CCS 
Calera Process 

 Energy Efficiency Measures 
 Low-Carbon Fuel 

 
Note that CCS and the Calera process are discussed at length in section 6.10.1 and were found to be 
technically and/or economically infeasible for the lime kiln. As a result, any CCS measures and the Calera 
process for other pieces of equipment would be similarly infeasible and will not be included in the 
power plant BACT discussion.  
 
Table 6-39 provides the summary of the five-step PM/PM10/PM2.5 BACT analysis that is conducted for 
the power plant.  
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Table 6-38. Power Plant – RBLC Search Results for GHG 

RBLC ID Company Name State 

Permit 
Issuance 

Date Process Type Process Name Fuels Throughput 
Control Method 

Description Pollutant 
Standardized 
Emission Rate 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 

LA-0266 
CROSSTEX 

PROCESSING SERVICES, 
LLC 

LA 05/01/2013 17.130 Compressor Engines 1, 2, & 3 
(EQT 0057, 0058, & 0059) Natural Gas 3,550 hp Compliance with 

NSPS JJJJ CO2e None Listed None Listed Unspecified 

LA-0292 
CAMERON 

INTERSTATE PIPELINE 
LLC 

LA 01/22/2016 17.130 Waukesha 16V-275GL 
Compressor Engines Nos. 1-12 Natural Gas 5,000 hp None Listed CO2e 21,170 tpy Annual 

maximum Unspecified 

OK-0142 
ATLAS PIPELINE 
MIDCONTINENT 

WESTOK, LLC 
OK 01/17/2012 17.130 Large Internal Combustion 

Engines Natural Gas 3,550 hp 

Proper operation, 
compliance with 

Subpart JJJJ emissions 
standards 

CO2e 0 None Listed Unspecified 

TX-0627 ENERGY TRASFER 
PARTNERS, LP (ETP) TX 05/24/2012 17.130 Compressor Engine Groups Natural Gas 4,775 hp None Listed CO2 1,871.7 lb/MMscf 365-day rolling 

average 

Equation C-2a in 
40 CFR Part 98 

Subpart C 

TX-0746 NUEVO MIDSTREAM 
LLC TX 11/18/2014 17.130 Gas-Fired Internal Combustion 

Compression Engines Natural Gas 206149 
MMBtu/yr Stack testing CO2e 

412.3 lb 
CO2/MMscf; 

78,490 tpy CO2e 

12-month 
rolling basis, 
includes MSS 

Unspecified 
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Table 6-39. Power Plant – Top-Down BACT Analysis for GHG 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-PPENG Power Plant Engines CO2 Low Carbon Fuel For GHG BACT analyses, low-carbon intensity fuel selection is the 

primary control option that can be considered a lower emitting process. 
The first option to reduce CO2 emissions would be to limiting the fuel to 
natural gas alone. Another option for fuel not currently in the design is 
biomass. 

Feasible. The power plant engines will burn natural gas, which is a 
low carbon fuel. 

1 N/A Selected as 
BACT 

Energy efficient 
measures 

Operating practices that increase energy efficiency are a potential control 
option for improving the fuel efficiency of the power plant engines and 
therefore, providing benefit with respect to CO2 emissions. 

Feasible. Energy efficient measures are technically feasible methods 
for controlling CO2 emissions from the emergency generators. 
Graymont will operate and maintain the engines per the 
manufacture’s emission related written instructions. 

2 N/A Selected as 
BACT  
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6.10.4.2. CO2 BACT Evaluation Summary for the Power Plant 

Based on the control technology evaluation outlined above, a low carbon fuel and energy efficient 
measures are determined as BACT for the proposed power plant. CCS technology and the Calera process 
are technically and/or economically infeasible – refer to the analysis conducted for the lime kiln. 
 
The proposed CO2e BACT emission limit for each of the natural gas engines is 18,464 (short) tpy on a 12-
month rolling average basis. Compliance with the proposed BACT limit will be demonstrated based on 
published emission factors for combustion from EPA’s GHG Mandatory Reporting Rule (40 CFR 98 
Subpart C), GWPs (40 CFR 98 Subpart A), and recorded annual heat input. CH4 and N2O emissions will 
also be calculated and included towards the CO2e limitation and are described in more detail in the 
following sections.  
 
With regard to this proposed GHG limitation and the new experience related to tracking GHG, the 
General GHG Permitting Guidance states,  
 

Thus, where there is some reasonable uncertainty regarding performance of specified energy 
efficiency measures, or the combination of measures, the permit can be written to acknowledge that 
uncertainty. As in the past, based on the particular circumstances addressed in the permitting record, 
the permitting authority has the discretion to set a permit limit informed by engineering estimates, 
or to set permit conditions that make allowance for adjustments of the BACT limits based on 
operational experience.87 

 
Therefore, Graymont requests that the permit include flexibility to revise this emission limit after a 
nominal startup period should additional information become available regarding the effects of energy 
efficient options on operational performance.  

6.10.5. CH4 Emissions from the Power Plant 

CH4 emissions from the natural gas engines form as a result of incomplete combustion of hydrocarbons 
present in natural gas. 

6.10.5.1. CH4 BACT Stepwise Evaluation 

A general review of the RBLC has been performed for CH4 emissions from the power plant. For the RBLC 
review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis 
for the RBLC database search. There were no permitting actions for CH4 for engines in similar size to the 
proposed engines. 
 
An available control option for minimizing CH4 emissions from the natural gas engines include good 
combustion practices to reduce fuel usage. 
 
Oxidation catalysts are not considered available for reducing CH4 emissions because oxidizing the very 
low concentrations of CH4 present in the exhaust would require much higher temperatures, residence 
times, and catalyst loadings than those offered commercially for CO oxidation catalysts. For these 
reasons, catalyst providers do not offer products for reducing CH4 emissions. 
                                                                 
87 U.S. EPA, OAR, OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001 (Research 

Triangle Park, NC: March 2011), p 32. https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf 

https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
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Good combustion practices is the only technically feasible control option for reducing CH4 emissions 
from the water bath heater. 

6.10.5.2. CH4 BACT Evaluation Summary for the Power Plant 

Based on the BACT analysis, Graymont proposes to implement good combustion practices as BACT for 
the power plant. Through these efforts to maximize the unit’s efficiency, CH4 emissions from the power 
plant are inherently reduced and kept to a minimum. There are no negative environmental and energy 
impacts associated with this option. 
 
Graymont believes that a numerical limit for CH4 is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.4.2. The CH4 portion of the proposed CO2e BACT limit will be calculated based on the 
natural gas emission factor in Table C-2 to 40 CFR 98 Subpart C, the GWP of 25 (per 40 CFR 98 Subpart 
A, rule effective January 1, 2014), and recorded annual heat input.  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the power plant. 

6.10.6. N2O Emissions from the Power Plant 

N2O is formed from the combustion of high carbon gases. For the proposed project, the contribution of 
N2O to the total CO2e emissions is trivial and therefore should not warrant a detailed BACT review. 
Nevertheless, the additional information provided supports the rationale that the proposed project 
meets BACT for contributions of N2O to CO2e.  

6.10.6.1. N2O BACT Stepwise Evaluation 

A general review of the RBLC has been performed for CH4 emissions from the power plant. For the RBLC 
review, determinations including the time period 1/1/2009 through 10/1/2019 were used as the basis 
for the RBLC database search. There were no permitting actions for N2O for engines in similar size to the 
proposed engines. 
 
N2O catalysts have been used in nitric/adipic acid plant applications to minimize N2O emissions.88 

Tailgas from the nitric acid production process is routed to a reactor vessel with a N2O catalyst followed 
by ammonia injection and a NOX catalyst.  
 
Good combustion practices is also an available control technology option for N2O reduction. 
 
N2O catalysts are not typically installed on the size of engine proposed for the project due to technical 
concerns and cost effectiveness. In addition, the very low N2O concentrations present in the proposed 
exhaust stream would make installation of N2O catalysts technically infeasible. In comparison, the 
application of a catalyst in the nitric acid industry sector has been effective due to the high (1,000-2,000 
ppm) N2O concentration in those exhaust streams. N2O catalysts are eliminated as a technically feasible 
option for the proposed project. 
                                                                 
88 Mainhardt, Heike, “N2O Emissions from Adipic Acid and Nitric Acid Production,” reviewed by Dina Kruger (U.S. 

EPA) (from the IPCC document “Background Papers - IPCC Expert Meetings on Good Practice Guidance and 
Uncertainty Management in National Greenhouse Gas Inventories”), 2002. https://www.ipcc-
nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf  

https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf
https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf
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With N2O catalysts eliminated, good combustion practices is the only available and technically feasible 
control option for N2O reduction from the power plant. 

6.10.6.2. N2O BACT Evaluation Summary for the Power Plant 

Based on the BACT analysis, Graymont proposes to implement good combustion practices as BACT for 
the power plant. Through these efforts to maximize the unit’s efficiency, N2O emissions from the power 
plant are inherently reduced and kept to a minimum. There are no negative environmental and energy 
impacts associated with this option. 
 
Graymont believes that a numerical limit for N2O is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.4.2. The N2O portion of the proposed CO2e BACT limit will be calculated based on the 
emission factor for natural gas in Table C-2 to 40 CFR 98 Subpart C, the GWP of 298 (per 40 CFR 98 
Subpart A, rule effective January 1, 2014), and recorded annual heat input.  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the kilns. 

6.10.7. CO2 Emissions from the Emergency Engines 

Carbon dioxide emissions are a product of fuel combustion in the diesel-fired emergency engines.  

6.10.7.1. CO2 BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. The RBLC 
searches conducted for this analysis including the time period 1/1/2009 through 10/1/2019 and were 
based on: 
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. The 
results of the RBLC search for CO2e and CO2 are included in Table 6-40. 
 
As noted previously in Section 5.1.2, the emergency engines will be subject to NSPS Subpart IIII, so the 
“good engine design” measures found in the RBLC searches will be inherent to the proposed engines and 
not included in the CO2 BACT discussion. Therefore, the remaining options for limiting CO2 emissions 
found through the RBLC searches include: 
 

 CCS 
 Calera Process 
 Good combustion practices 
 Low carbon fuel 
 Restricted hours of operation  

 
Note that CCS and the Calera process are discussed at length in section 6.10.1 and were found to be 
technically and/or economically infeasible for the lime kiln. As a result, any CCS measures and the Calera 
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process for other pieces of equipment would be similarly infeasible and will not be included in the 
emergency engine BACT discussion. 
 
The five-step BACT analysis that is conducted for the emergency generators is presented in Table 6-41.  
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Table 6-40. Emergency Engines – RBLC Search Results for GHG 

RBLC  
ID 1 Company Name State 

Permit 
Issuance 

Date 
Process 

Type Process Name Fuels Throughput Control Method Description GHG Pollutant 

Standardized 
Emission Rate 

(g/kW-hr) 

Emission Limit 
Averaging 

Period 

Means of 
Demonstrating 

Compliance 

*KS-0030 

MID-KANSAS 
ELECTRIC COMPANY, 

LLC - RUBART 
STATION 

KS 03/31/2016 17.210 Compression ignition RICE 
emergency fire pump ULSD 197 hp None Listed 

CO2 

2.6 g/hp-hr 

Excludes 
startup, 

shutdown, and 
malfunction 

Unspecified 

MI-0412 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/04/2013 17.210 Emergency Engine --Diesel 

Fire Pump (EUFPENGINE) Diesel 165 hp Good combustion practices 
CO2e 

0.29 tpy 
12-month 

rolling time 
period 

Unspecified 

OH-0366 
CLEAN ENERGY 

FUTURE - 
LORDSTOWN, LLC 

OH 08/25/2015 17.210 Emergency fire pump 
engine (P004) Diesel 140 hp Efficient design 

CO2e 
41 tpy 

12-month 
rolling time 

period 
Unspecified 

TX-0824 SOUTHERN POWER TX 06/30/2017 17.210 Emergency Diesel-Fired 
Equipment Diesel 160 hp 

Good operating and maintenance 
practices, efficient design, and low 

annual capacity 

CO2e 
13 tpy None Listed Unspecified 

MI-0424 HOLLAND BOARD OF 
PUBLIC WORKS MI 12/05/2016 17.210 EUFPENGINE (Emergency 

engine--diesel fire pump) Diesel 500 hr/yr Good combustion practices. 
CO2e 

55.6 tpy 
12-month 

rolling time 
period 

Unspecified 

SC-0182 FIBER INDUSTRIES LLC SC 10/31/2017 17.210 Emergency Fire Pumps ULSD None Listed 

Use of Ultra Low Sulfur Diesel Fuel 
(15 ppm), good combustion, 
operation, and maintenance 

practices; compliance with NESHAP 
Subpart ZZZZ 

CO2e 

200 hr/yr None Listed Unspecified 

AK-0081 EXXONMOBIL 
CORPORATION 

AK 06/12/2013 
17.110 

Combustion ULSD Several 
engines: 490 

- 2,695 hp 

Good Combustion and Operating 
Practices 

CO2e None Listed None Listed Unspecified 

AK-0082 EXXON MOBIL 
CORPORATION 

AK 01/23/2015 17.110 Fine Water Pumps ULSD 610 hp None Listed CO2e 565 tpy Combined Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. 

FL 10/27/2011 17.110 Crane Engines (units 1 and 
2) 

Diesel None Listed Use of certified EPA Tier 1 engines 
and good combustion practices 

based on the current manufacturer’s 
specifications for this engine. 

CO2 722 tpy 12-month 
rolling 

Unspecified 

FL-0328 ENI U.S. OPERATING 
COMPANY, INC. 

FL 10/27/2011 17.110 Emergency Fire Pump 
Engine 

Diesel None Listed Use of good combustion practices, 
based on the current manufacturer 
None Listed s specifications for this 

engine 

CO2 2.4 tpy 12-month 
rolling 

Unspecified 

IL-0129 CPV THREE RIVERS, 
LLC 

IL 07/30/2018 17.110 Emergency Engines ULSD 1500 kW 
(large 

engine); 125 
kW (small 

engine) 

None Listed CO2e 241 tpy (includes 
firewater engine) 

None Listed Unspecified 

IN-0166 INDIANA 
GASIFICATION, LLC 

IN 06/27/2012 17.110 THREE (3) FIREWATER 
PUMP ENGINES 

DIESEL 575 hp 
(each) 

Use of good engineering design and 
efficient engines meeting applicable 

NSPS and MACT standards (limit 
only applied to ours of non-

emergency operation) 

CO2 84 tpy 12 consecutive 
months 

Unspecified 
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LA-0323 MONSANTO COMPANY LA 01/09/2017 17.110 Fire Water Diesel Pump No. 
3 Engine 

Diesel 
Fuel 

600 hp Proper operation and limits on hours 
operation for emergency engines 

and compliance with NSPS Subpart 
IIII 

CO2e None Listed None Listed Unspecified 

LA-0323 MONSANTO COMPANY LA 01/09/2017 17.110 Fire Water Diesel Pump No. 
4 Engine 

Diesel 
Fuel 

600 hp Proper operation and limits on hours 
of operation for emergency engines 
and compliance with NSPS Subpart 

IIII 

CO2e None Listed None Listed Unspecified 

MA-0039 FOOTPRINT POWER 
SALEM HARBOR 

DEVELOPMENT LP 

MA 01/30/2014 17.110 Emergency 
Engine/Generator 

ULSD 7.4 
MMBtu/hr 

None Listed CO2e 162.85 lb/MMBtu None Listed Unspecified 

MI-0421 ARAUCO NORTH 
AMERICA 

MI 08/26/2016 17.110 Diesel fire pump engine 
(EUFIREPUMP in FGRICE) 

Diesel 400 kW Good combustion and design 
practices. 

CO2e 56 tpy 12-month 
rolling 

Unspecified 

MI-0425 ARAUCO NORTH 
AMERICA 

MI 05/09/2017 17.110 EUFIREPUMP in FGRICE 
(Diesel fire pump engine) 

Diesel 400 kW Good combustion and design 
practices. 

CO2e 56 tpy 12-month 
rolling 

Unspecified 

OK-0156 NORTHSTAR AGRI 
INDUSTRIES 

OK 07/31/2013 17.110 Two Fire Pump Engines Diesel 550 hp Good Combustion (Tier III engines) CO2 None Listed None Listed Unspecified 

PA-0291 HICKORY RUN ENERGY 
LLC 

PA 04/23/2013 17.110 EMERGENCY GENERATOR ULSD 7.8 
MMBtu/hr 

None Listed CO2e 80.5 tpy 12-month 
rolling 

Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 17.110 Emergency Generator  None Listed None Listed CO2e 44 tpy 12-month 
rolling 

Unspecified 

PA-0311 MOXIE FREEDOM LLC PA 09/01/2015 17.110 Fire Pump Engine diesel None Listed None Listed CO2e 14 tpy 12-month 
rolling 

Unspecified 

TX-0799 PHILLIPS 66 PIPELINE 
LLC 

TX 06/08/2016 17.110 Fire pump engines diesel None Listed Equipment specifications and good 
combustion practices. Operation 

limited to 100 hours per year. 

CO2e 72.16 tpy None Listed Unspecified 

VA-0328 NOVI ENERGY VA 04/26/2018 17.110 Emergency Diesel GEN ULSD 500 hr/yr Use of S15 ULSD and high efficiency 
design and operation 

CO2e 981 tpy 12-month 
rolling total 

Unspecified 

1 Draft determinations are marked with a " * " beside the RBLC ID. 
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Table 6-41. Emergency Engines – Top-Down BACT Analysis for GHG 

Process Step 1. Identify Air Pollution Control Technologies Step 2. Eliminate Technically Infeasible Options 

Step 3. Rank 
Remaining 

Control 
Technologies 

Step 4. 
Evaluate and 

Document 
Most Cost-
Effective 
Controls 

Step 5. 
Select 
BACT ID Process 

PSD 
Pollutant Control Technology Control Technology Description Technical Feasibility 

Typical 
Overall 

Standard 
Emission Rate 

(Rank) 

Cost 
Effectiveness, 

$/ton 
FG-EMENG Power Plant 

Emergency 
Generator (580 hp) 

 
Kiln Emergency Drive 

(173.5 hp) 
 

Fire Pump (85 hp) 

CO2 Good Combustion 
Practices 

Good combustion practices include properly operating and maintaining 
the engine in accordance with manufacturer specifications. Such 
practices would help minimize CO2 emissions. 

Feasible. Good combustion practices are technically feasible methods 
for controlling CO2 emissions from the emergency generators. These 
methods have been cited in the RBLC as BACT for CO2 control for 
diesel fired engines. Graymont is required by NSPS Subpart IIII to 
operate and maintain the engines per the manufactures’ emission 
related written instructions. 

1 N/A Selected as 
BACT  

Low Carbon Fuel For GHG BACT analyses, low-carbon intensity fuel selection is the 
primary control option that can be considered a lower emitting process. 
The first option to reduce CO2 emissions would be to limiting the fuel to 
natural gas alone. Another option for fuel not currently in the design is 
biomass. 

Infeasible. The emergency engines are designed to burn ULSD. 
Changing to natural gas would redefine the project, as such, cannot be 
BACT. Furthermore, firing biomass would require different fuel 
delivery and combustion controls than those in the current project 
design. Since the firing of biomass would require a re-definition of the 
source, this option is not applicable for the proposed project. 

N/A N/A N/A 

Hours of Operation An hourly restriction significantly reduces the potential emissions from 
the unit. By operating less hours for non-emergency purposes, the 
engines reduce CO2 emissions. This is a BACT control methodology in the 
RBLC. 

Feasible. Another feasible method, according to RBLC results, of 
controlling CO2 emissions from an emergency generator is limiting 
the hours of operation. A restriction on hours of operation reduces 
the potential emissions from the unit. Note that the generator 
operation is inherently limited based on the definition of an 
emergency engine in NSPS Subpart IIII. 

2 N/A Selected as 
BACT 
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6.10.7.2. CO2 BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, limited operation consistent with the 
definition of emergency engines and good combustion practices are determined as BACT for the 
proposed emergency engines. Efficient engine design is inherent to the proposed engines per NSPS 
Subpart IIII requirements. CCS technology and the Calera process are technically and/or economically 
infeasible – refer to the analysis conducted for the lime kiln. 
 
The proposed CO2e BACT emission limits (12-month rolling average basis) for the emergency engines 
are listed below:  
 
Power Plant Emergency Generator (580 hp): 3,530 (short) tpy CO2e  
Kiln Emergency Drive (173.5 hp): 870 (short) tpy CO2e 
Fire Pump (85 hp): 263 (short) tpy CO2e 
 
Compliance with the proposed BACT limit will be demonstrated based on published emission factors for 
combustion from EPA’s GHG Mandatory Reporting Rule (40 CFR 98 Subpart C), GWPs (40 CFR 98 
Subpart A), and recorded annual heat input. CH4 and N2O emissions will also be calculated and included 
towards the CO2e limitation and are described in more detail in the following sections.  
 
With regard to this proposed GHG limitation and the new experience related to tracking GHG, the 
General GHG Permitting Guidance states,  
 

Thus, where there is some reasonable uncertainty regarding performance of specified energy 
efficiency measures, or the combination of measures, the permit can be written to acknowledge that 
uncertainty. As in the past, based on the particular circumstances addressed in the permitting record, 
the permitting authority has the discretion to set a permit limit informed by engineering estimates, 
or to set permit conditions that make allowance for adjustments of the BACT limits based on 
operational experience.89 

 
Therefore, Graymont requests that the permit include flexibility to revise this emission limit after a 
nominal startup period should additional information become available regarding the effects of energy 
efficient options on operational performance.  

6.10.8. CH4 Emissions from the Emergency Engines 

CH4 emissions result from incomplete combustion of the diesel fuel in the emergency engines. 

6.10.8.1. CH4 BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. The RBLC 
searches conducted for this analysis were based on:  
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil.  
                                                                 
89 U.S. EPA, OAR, OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001 (Research 

Triangle Park, NC: March 2011), p 32. https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf 

https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
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The lists were further refined to include only engines of sizes similar to the proposed engines. There 
were no permitting actions for CH4 for engines in similar size to the proposed engines. Potential control 
technologies for CH4 include, good combustion practices, efficient engine design, and limited hours. 
 
Oxidation catalysts are not considered available for reducing CH4 emissions because oxidizing the very 
low concentrations of CH4 present in the exhaust would require much higher temperatures, residence 
times, and catalyst loadings than those offered commercially for CO oxidation catalysts. For these 
reasons, catalyst providers do not offer products for reducing CH4 emissions. 

6.10.8.2. CH4 BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, limited operation consistent with the 
definition of emergency engines and good combustion practices are determined as BACT for the 
proposed emergency engines. Efficient engine design is inherent to the proposed engines per NSPS 
Subpart IIII requirements. Add-on controls, such as catalysts, are infeasible due to the low methane 
concentration in the exhaust stream and intermittent operation of the emergency engines.  
 
Graymont believes that a numerical limit for CH4 is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.7.2. The CH4 portion of the proposed CO2e BACT limit will be calculated based on the 
diesel emission factor in Table C-2 to 40 CFR 98 Subpart C, the GWP of 25 (per 40 CFR 98 Subpart A, rule 
effective January 1, 2014), and recorded annual heat input.  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the power plant. 

6.10.9. N2O Emissions from the Emergency Engines 

Nitrous oxide forms during diesel combustion from nitrogen in the air and in a diesel fired engine is 
emitted at very low quantities.  

6.10.9.1. N2O BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators. The RBLC 
searches conducted for this analysis were based on: 
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. There 
were no permitting actions for N2O for engines in similar size to the proposed engines. Potential control 
technologies for N2O include good combustion practices, efficient engine design, and limited hours. 

6.10.9.2. N2O BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, limited operation consistent with the 
definition of emergency engines and good combustion practices are determined as BACT for the 
proposed emergency engines. Efficient engine design is inherent to the proposed engines per NSPS 
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Subpart IIII requirements. Add-on controls, such as catalysts, are infeasible due to the low N2O 
concentration in the exhaust stream and intermittent operation of the emergency engines.  
 
Graymont believes that a numerical limit for N2O is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.7.2. The N2O portion of the proposed CO2e BACT limit will be calculated based on the 
emission factor for diesel in Table C-2 to 40 CFR 98 Subpart C, the GWP of 298 (per 40 CFR 98 Subpart A, 
rule effective January 1, 2014), and recorded annual heat input.  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the power plant. 

6.10.10. CO2 Emissions from the Water Bath Heater 

CO2 emissions levels from the water bath heater are the result of the efficiency of the water bath heater 
and the fuel source used for the water bath heater. Fortunately, the water bath heater for this facility 
will burn natural gas which generates a low level of CO2 when combusted. 

6.10.10.1. CO2 BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed 1.25 MMBtu/hr water bath heater. The 
following control technologies are available for controlling CO2 emissions from the water bath heater: 
 

• CCS 
• Low-Carbon Fuel  
• Good Combustion Practices 

 
Note that CCS is discussed at length in section 6.10.1 and was found to be economically infeasible for the 
lime kiln. As a result, any CCS measures for other pieces of equipment would be similarly infeasible and 
will not be included in the water bath heater BACT discussion.  

6.10.10.2. CO2 BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes the use of good combustion practices and a low carbon 
fuel. There are no negative environmental and energy impacts associated with this option.  
 
The proposed CO2e BACT emission limit for the water bath heater is 641 (short) tpy on a 12-month 
rolling average basis. Compliance with the CO2e BACT emission limit will be based on monthly fuel 
usage and emission calculations. The emission calculations will be based on the published emission 
factors for combustion from EPA’s GHG Mandatory Reporting Rule (40 CFR 98 Subpart C) and GWPs (40 
CFR 98 Subpart A). CH4 and N2O emissions will also be calculated and included towards the CO2e 
limitation and are described in more detail in the following sections. 
 
With regard to this proposed GHG limitation and the new experience related to tracking GHG, the 
General GHG Permitting Guidance states,  
 

Thus, where there is some reasonable uncertainty regarding performance of specified energy 
efficiency measures, or the combination of measures, the permit can be written to acknowledge that 
uncertainty. As in the past, based on the particular circumstances addressed in the permitting record, 
the permitting authority has the discretion to set a permit limit informed by engineering estimates, 
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or to set permit conditions that make allowance for adjustments of the BACT limits based on 
operational experience.90 

 
Therefore, Graymont requests that the permit include flexibility to revise this emission limit after a 
nominal startup period should additional information become available regarding the effects of energy 
efficient options on operational performance.  

6.10.11. CH4 Emissions from the Water Bath Heater 

CH4 emissions from the water bath heater form as a result of incomplete combustion of hydrocarbons 
present in natural gas. 

6.10.11.1. CH4 BACT Stepwise Evaluation 

An available control option for minimizing CH4 emissions from the water bath heater include good 
combustion practices to reduce fuel usage. 
 
Oxidation catalysts are not considered available for reducing CH4 emissions because oxidizing the very 
low concentrations of CH4 present in the exhaust would require much higher temperatures, residence 
times, and catalyst loadings than those offered commercially for CO oxidation catalysts. For these 
reasons, catalyst providers do not offer products for reducing CH4 emissions. 
 
Good combustion practices is the only technically feasible control option for reducing CH4 emissions 
from the water bath heater. 

6.10.11.2. CH4 BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes to implement good combustion practices as BACT for 
the water bath heater. Through these efforts to maximize the unit’s efficiency, CH4 emissions from the 
water bath heater are inherently reduced and kept to a minimum. There are no negative environmental 
and energy impacts associated with this option. 
 
Graymont believes that a numerical limit for CH4 is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.10.2. The CH4 portion of the proposed CO2e BACT limit will be calculated based on the 
natural gas emission factor in Table C-2 to 40 CFR 98 Subpart C and the GWP of 25 (per 40 CFR 98 
Subpart A, rule effective January 1, 2014).  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the water bath heater.  

6.10.12. N2O Emissions from the Water Bath Heater 

For the proposed project, the contribution of N2O to the total CO2e emissions is trivial and therefore 
should not warrant a detailed BACT review. Nevertheless, the additional information provided supports 
the rationale that the proposed project meets BACT for contributions of N2O to CO2e. 

                                                                 
90 U.S. EPA, OAR, OAQPS, PSD and Title V Permitting Guidance for Greenhouse Gases, EPA-457/B-11-001 (Research 

Triangle Park, NC: March 2011), p 32. https://www.epa.gov/sites/production/files/2015-
12/documents/ghgpermittingguidance.pdf 

https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/ghgpermittingguidance.pdf
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6.10.12.1. N2O BACT Stepwise Evaluation 

N2O catalysts have been used in nitric/adipic acid plant applications to minimize N2O emissions.91 

Tailgas from the nitric acid production process is routed to a reactor vessel with a N2O catalyst followed 
by ammonia injection and a NOX catalyst.  
 
Good combustion practices is also an available control technology option for N2O reduction. 
 
N2O catalysts are not typically installed on the size of water bath heater proposed for the project due to 
technical concerns and cost effectiveness. In addition, the very low N2O concentrations present in the 
proposed exhaust stream would make installation of N2O catalysts technically infeasible. In comparison, 
the application of a catalyst in the nitric acid industry sector has been effective due to the high (1,000-
2,000 ppm) N2O concentration in those exhaust streams. N2O catalysts are eliminated as a technically 
feasible option for the proposed project. 
 
With N2O catalysts eliminated, good combustion practices is the only available and technically feasible 
control option for N2O reduction from the water bath heater. 

6.10.12.2. N2O BACT Evaluation Summary for the Water Bath Heater 

Based on the BACT analysis, Graymont proposes to implement good combustion practices as BACT for 
the water bath heater. Through these efforts to maximize the unit’s efficiency, N2O emissions from the 
water bath heater are inherently reduced and kept to a minimum. There are no negative environmental 
and energy impacts associated with this option. 
 
Graymont believes that a numerical limit for N2O is unnecessary and believes a work practice standard 
will sufficiently assure compliance with BACT, in addition to the aforementioned CO2e limit as proposed 
in Section 6.10.10.2. The N2O portion of the proposed CO2e BACT limit will be calculated based on the 
emission factor per fuel type in Table C-2 to 40 CFR 98 Subpart C and the GWP of 298 (per 40 CFR 98 
Subpart A, rule effective January 1, 2014).  
 
As previously stated, Graymont is requesting flexibility with respect to compliance demonstrations with 
the CO2e emission limit in the initial operating phase of the kilns. 

6.11. OPACITY BACT 
Per prior applications filed with EGLE, an opacity BACT review is required to be conducted if a project is 
significant under PSD for any pollutant. As previously discussed, the proposed project is significant 
under PSD for NOX, CO, VOC, SO2, PM, PM10, PM2.5, and GHG. As such, all sources listed in Table 6-1 are 
subject to an opacity BACT review. Opacity is the obscuring of visible light as it passes through the 
exhaust plume from an emission source. Opacity increases as the quantities of criteria pollutants and 
GHG increase from an exhaust stack. Therefore, reducing the overall emissions of criteria pollutants and 
GHG can also reduce the opacity emissions from a source.  

                                                                 
91 Mainhardt, Heike, “N2O Emissions from Adipic Acid and Nitric Acid Production,” reviewed by Dina Kruger (U.S. 

EPA) (from the IPCC document “Background Papers - IPCC Expert Meetings on Good Practice Guidance and 
Uncertainty Management in National Greenhouse Gas Inventories”), 2002. https://www.ipcc-
nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf  

https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf
https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/3_2_Adipic_Acid_Nitric_Acid_Production.pdf
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6.11.1. Opacity Emissions from the Lime Kiln 

6.11.1.1. Identify Air Pollution Control Technologies (Step 1) 

A general review of the RBLC has been performed for opacity emissions (i.e., visible emissions [VE]) 
from lime kilns. For the RBLC review, determinations including the time period 1/1/2009 through 
10/1/2019 were used as the basis for the RBLC database search. The search returned no results on 
opacity permitting decisions for rotary lime kilns located within Process Code 90.019 (Lime/Limestone 
Handling/Kilns/Storage/Manufacturing). However, the Pete Lien and Sons, Inc. (State Permit ID CT-
16003) states that opacity shall be limited to 15%, for which compliance shall be determined by the 
installation and operation of a continuous opacity monitoring system (COMS). 
 
The control technologies identified for control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, and GHG in this 
application would also control the opacity emissions from the lime kiln. See the discussion under Step 1 
of the BACT analysis for these pollutants. 

6.11.1.2. Eliminate Technically Infeasible Options (Step 2) 

The technical feasibility discussions presented in this application for NOX, CO, VOC, SO2, PM/PM10/PM2.5, 
and GHG are also applicable for the control of opacity from the lime kiln. See discussions under Step 2 of 
the BACT analysis for these pollutants. 
 
One additional consideration, specific to opacity, is that there is a greater likelihood of visibility issues 
for applications using SNCR to control NOX and wet scrubbing to control SO2. Elevated opacity using 
SNCR is driven by potential for ammonia slip (i.e., ammonia in the flue gas stream) that can lead to 
formation of ammonia chlorides. Elevated opacity using wet scrubbing is driven by the generation of 
particulate matter by the scrubbing process. However, since SNCR and wet scrubbing were not 
identified as BACT for the kiln, no further consideration is given in this analysis.  

6.11.1.3. Rank Remaining Control Technologies (Step 3) 

The control options discussed for control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, and GHG are also 
applicable for the control of opacity from the lime kiln. See discussions under Step 3 of the BACT 
analysis for these pollutants. 

6.11.1.4. Evaluation of the Most Stringent Controls (Step 4) 

The economic feasibility of the technologies evaluated for control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, 
and GHG is also used to determine feasibility for opacity controls. Due to the difficulty in quantifying the 
percent reduction of opacity provided by each control, the economic feasibility discussions under Step 4 
of the BACT analysis for these pollutants are applied to the control of opacity from the lime kiln. 

6.11.1.5. Selection of Opacity BACT (Step 5) 

Based on this information, BACT is determined to be control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, and 
GHG to their respective BACT emission levels and the operation of a fabric filter baghouse. Additionally, 
Graymont is proposing an opacity limit of 15% calculated on a 6-minute block average for the kiln, 
which is consistent with the opacity limits established by U.S. EPA in NSPS HH. 
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6.11.2. Opacity Emissions from the Power Plant 

Visible emissions occur when exhaust exits the engines as smoke. Poorly maintained engines result in 
higher levels of opacity, the degree to which light is blocked by particulate emissions. 

6.11.2.1. Opacity BACT Stepwise Evaluation 

A general review of the RBLC has been performed for opacity emissions (i.e., visible emissions [VE]) 
from the power plant. For the RBLC review, determinations including the time period 1/1/2009 through 
10/1/2019 were used as the basis for the RBLC database search. The search returned no results on 
opacity permitting decisions for natural gas engines, the engines used in the power plant, located within 
Process Code 17.130 (Large Natural Gas Engines). 
 
The control technologies identified, the technical feasibility discussions, the economic feasibility 
discussions, and the selection of BACT for control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, and GHG in this 
application would also apply to opacity emissions from the water bath heater. See the applicable 
discussion under the stepwise evaluation for each of these pollutants. 
 
One additional consideration, specific to opacity, is that there is a greater likelihood of visibility issues 
for applications using SNCR to control NOX. Elevated opacity using SNCR is driven by potential for 
ammonia slip (i.e., ammonia in the flue gas stream) that can lead to formation of ammonia chlorides. 
However, since SNCR was not identified as BACT for the power plant, no further consideration is given 
in this analysis.  

6.11.2.2. Opacity BACT Evaluation Summary for the Emergency Engines 

Based on this information, BACT is determined to be control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, and 
GHG to their respective BACT emission levels. Additionally, Graymont is proposing an opacity limit of 
20% calculated on a 6-minute block average for the power plant. 

6.11.3. Opacity Emissions from the Emergency Engines 

Visible emissions occur when exhaust exits the emergency engines as smoke. Poorly maintained engines 
result in higher levels of opacity, the degree to which light is blocked by particulate emissions. 

6.11.3.1. Opacity BACT Stepwise Evaluation 

The BACT discussion that follows applies to the three proposed emergency generators, primarily the 
emergency kiln drive. The RBLC searches conducted for this analysis including the time period 
1/1/2009 through 10/1/2019 and were based on: 
 
RBLC Process Code 17.210 – Small Internal Combustion Engines less than or equal to 500 hp – Fuel Oil, 
and  
RBLC Process Code 17.110 – Large Internal Combustion Engines greater than 500 hp – Fuel Oil.  
 
The lists were further refined to include only engines of sizes similar to the proposed engines. There was 
only one opacity permitting action under Code 17.210 that resulted in a 20% opacity limit using state-
of-the-art combustion designs for an emergency fire pump engine (140 hp). 
 
Potential controls for opacity include: 
 



 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 6-115 

 Proper engine design 
 Good combustion practices 
 Restricted hours of operation  

 
All options are technically feasible for the emergency engines. Note that the proposed emergency kiln 
drive is a Tier 4 certified engine. 

6.11.3.2. Opacity BACT Evaluation Summary for the Emergency Engines 

Based on the control technology evaluation outlined above, proper engine design, limited operation 
consistent with the definition of emergency engines, and good combustion practices are determined as 
BACT for the proposed emergency engines. Efficient engine design is inherent to the proposed engines 
per NSPS Subpart IIII requirements, and Graymont is required to operate and maintain the engines 
according to the manufacturers’ guidelines. 

6.11.4. Opacity Emissions from the Water Bath Heater 

Opacity emissions levels from the water bath heater are mainly the result of the combustion efficiency of 
the water bath heater and the fuel source used for the water bath heater. 

6.11.4.1. Opacity BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed 1.25 MMBtu/hr water bath heater. The 
control technologies identified, the technical feasibility discussions, the economic feasibility discussions, 
and the selection of BACT for control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, and GHG in this application 
would also apply to opacity emissions from the water bath heater. See the applicable discussion under 
the stepwise evaluation for each of these pollutants. 
 
One additional consideration, specific to opacity, is that there is a greater likelihood of visibility issues 
for applications using SNCR to control NOX. Elevated opacity using SNCR is driven by potential for 
ammonia slip (i.e., ammonia in the flue gas stream) that can lead to formation of ammonia chlorides. 
However, since SNCR was not identified as BACT for the water bath heater, no further consideration is 
given in this analysis.  

6.11.4.2. Opacity BACT Evaluation Summary for the Water Bath Heater 

Based on this information, BACT is determined to be control of NOX, CO, VOC, SO2, PM/PM10/PM2.5, and 
GHG to their respective BACT emission levels, good combustion practices, and clean fuel (i.e., natural 
gas). Additionally, Graymont is proposing an opacity limit of 20% calculated on a 6-minute block 
average, with the exception of one 6-minute average per hour of 27% opacity, which is consistent with 
the opacity limits established by EGLE Rule 301. 

6.11.5. Opacity Emissions from the Roadways 

Opacity emissions are generated from both paved and unpaved roadways. The main cause of opacity 
emissions from roadways is the wear and tear from vehicle abrasion. Most of the roadways at the 
Rexton Facility will be paved. There will be two unpaved roadways.  
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6.11.5.1. Opacity BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed roadways. The control technologies identified, 
the technical feasibility discussions, the economic feasibility discussions, and the selection of BACT for 
control of PM in this application would also apply to opacity emissions from the roadways. See the 
applicable discussion under the stepwise evaluation for PM from the roadways. 

6.11.5.2. Opacity BACT Evaluation Summary for the Roadways 

BACT for fugitive road dust is to pave roadways where practicable including areas where the extra 
heavy vehicles (greater than 50 tons in weight) will not cause damage to paving. For the paved roads, 
Graymont will also use good housekeeping to keep the roads clear. Good housekeeping involves, but is 
not limited to, cleaning up spills promptly, sweeping, wet suppression, and setting of speed limits to 
minimize fugitive dust emissions. The RBLC search proves that paving and good housekeeping are 
widely accepted as BACT for paved roadways. 
 
There will be two unpaved roads at the Rexton Facility. Watering the unpaved haul roads, where 
appropriate, reduces fugitive emissions by binding the soil particles together, reducing free silt particles 
available to be picked up by wind or vehicles. Additional watering of the unpaved haul roads will occur 
when heavy traffic and changing traffic patterns are expected. Water will be applied on a scheduled 
basis, with consideration to weather92, and will be supplemented as needed based on driver observation 
of dust conditions. The RBLC search proves that watering is widely accepted as BACT for unpaved 
roadways. 
 
Graymont proposes BACT for roadways to be maintaining a 20% opacity or less on site and a 10% 
opacity or less at the property boundary. 

6.11.6. Opacity Emissions from the Stockpiles 

Opacity emissions from stockpiles are caused by wind erosion. The wind rustles up particles on the 
outside of piles and sends the particulate matter into the air. Another common cause of opacity 
emissions can be from movement of the piles from one location to another. 

6.11.6.1. Opacity BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed stockpiles. The control technologies identified, 
the technical feasibility discussions, the economic feasibility discussions, and the selection of BACT for 
control of PM in this application would also apply to opacity emissions from the stockpiles. See the 
applicable discussion under the stepwise evaluation for PM from the stockpiles. 

6.11.6.2. Opacity BACT Evaluation Summary for the Stockpiles 

Based on the BACT analysis, Graymont proposes the following as BACT:  
 
Partial enclosure for the coal storage pile 
Water suppression for the outdoor storage piles 
 
Graymont proposes BACT for outside storage piles to be maintaining a 10% opacity or less. 

                                                                 
92 Watering will not be conducted on days when rainfall occurs in amounts that provide natural dust suppression or 

on days when temperatures are low enough to cause formation of ice on the roads, leading to unsafe driving 
conditions. 
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6.11.7. Opacity Emissions from Material Handling 

Material handling includes conveyor discharges/transfers, screening building, silos, truck/rail loadout, 
etc. Opacity emissions from conveyor discharges and transfers occur because the movement of the 
material causes particles to be released into the atmosphere. For material handling controlled by a dust 
collector, small amounts of particulate matter are not captured by the dust collector and released to the 
atmosphere, which may decrease visibility.  

6.11.7.1. Opacity BACT Stepwise Evaluation 

The BACT discussion that follows applies to the proposed stockpiles. The control technologies identified, 
the technical feasibility discussions, the economic feasibility discussions, and the selection of BACT for 
control of PM in this application would also apply to opacity emissions from the stockpiles. See the 
applicable discussion under the stepwise evaluation for PM from the stockpiles. 

6.11.7.2. Opacity BACT Evaluation Summary for the Conveyor Transfers 

Based on the BACT analysis, Graymont proposes best practice methods for operating the open 
conveyors as BACT. Graymont proposes the installation of a dust collector as BACT on buildings, silos, 
gallery conveyors, truck/rail loadout, etc. where material handling takes place. The RBLC search proves 
that best practice methods for operating the open conveyors and dust collectors for other material 
handling operations are accepted as BACT for material handling. 
 
Graymont proposes BACT for all material handling to be maintaining a 5% opacity or less. 

6.12. MAINTENANCE, STARTUP, AND SHUTDOWN (MSS) BACT 

6.12.1. MSS Emissions from the Lime Kiln 

Graymont has proposed a baghouse for particulate matter control for the kiln, which will operate at all 
times, including periods of startup or shutdown. Therefore, the BACT evaluation of MSS emissions 
addresses SO2, CO, and NOX.  
 
It is important to note that startup of the kiln is limited to cold startups, which is expected to occur only 
when major maintenance of the kiln is required. During cold shutdown for extended maintenance, the 
fuel source is eliminated before lime is removed. Generally, the kiln will be maintained as near operating 
temperature as possible during periods of idling for routine maintenance by containing the heat within 
the kiln. During this idling mode, no fuel will be fired and no lime production will occur. The kiln can be 
maintained in this state for two to three days.  
 
The proposed kiln will use natural gas as a startup fuel to reach the desired operating temperature. It is 
only after the necessary temperature for fuel combustion and lime production is reached that coal will 
be used, at which time both chambers of the kiln will be filled with limestone and/or partially calcined 
lime. It is anticipated that a cold startup could last up to several days. Use of natural gas during cold 
startups will minimize emissions during startup. Therefore, Graymont proposes the use of natural gas 
during cold startups as BACT. 
 
Due to the conservative nature of the emission factors used for estimating emissions from normal 
operations, no additional MSS emissions have been quantified. Graymont will operate all emission 
sources and control technologies at the Rexton Facility in a manner in order to reduce the likelihood of 
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an emissions event. If an emissions event were to occur, Graymont will comply with all applicable 
reporting, recordkeeping, and corrective action requirements. 

6.12.2. MSS Emissions from the Power Plant 

The BACT emission limits discussed in earlier sections reflect what are expected to be the achievable 
emission rates using the respective control technologies during periods of normal steady-state engine 
operation. Since the power plant engines are able to reach full speed no load and shutdown within 5 
minutes, these normal steady-state emission limits, excluding CO and VOC, are appropriate during 
periods of startup and shutdown of the power plant engines. Certain control devices are not effective 
during startup and shutdown due primarily to much lower exhaust temperatures. For example, 
oxidation catalysts rely on various chemical reactions that do not take place below certain temperature 
thresholds. This makes it difficult for the engines to achieve the CO and VOC BACT limits that are based 
on a heat input rate or flue gas flow rate during steady-state operational periods. 
 
In the definition of BACT, it clearly states that a BACT limit is one that, “on a case-by-case basis is 
determined to be achievable.”93 Therefore, in order for Graymont to propose limits that are “achievable” 
Graymont is proposing secondary BACT limits to address periods of startup and shutdown. Permitting 
of separate secondary limits is consistent with what has been proposed and accepted by other power 
generating facilities. Prairie State Generating Company (Peabody), near Marissa, IL, was permitted with 
secondary BACT limits. This permit, issued April 28, 2005 by the Illinois EPA, was appealed to the U.S. 
EPA EAB for review.94 The EAB found “secondary” BACT limits acceptable:  
 

… adoption of an alternate method during these periods [startup and shutdown] “reflects Illinois 
EPA’s experience with industrial boilers, which found that the rate-based compliance methodology 
of the NSPS95 is problematic when applied to stringent BACT limits.”… Illinois EPA stated further 
that, “[w]ithout this provision for an alternative compliance methodology, the BACT limits for SO2 
and NOX could not be extended with the necessary confidence that compliance is reasonably 
achievable with the BACT limits.”96 

 
Although this statement referred only to SO2 and NOX limits, the EAB also concurred with lb/hr 
startup/shutdown BACT limits for CO.97  
 
Secondary BACT limits are justified for this project, therefore, Graymont is proposing secondary CO and 
VOC limits for startup and shutdown events that are mass-based limits on a per-event basis. For VOC, 
Graymont proposes the use of CO as a surrogate indicator for VOC emissions for BACT, since the 
oxidation catalyst controls both CO and VOC emissions and the magnitude of emissions of both 
pollutants are typically affected in the same way by turbine operation. Graymont will evaluate VOC 
emissions when there is an exceedance with respect to the CO emissions and report accordingly. As an 

                                                                 
93 40 CFR §52.21(b)(12) 
94 EPA EAB decision, In re: Prairie State Generating Company. PSD Appeal No. 05-05, decided August 24, 2006. 
95 Reference from quoted material states: “The Permit uses the NSPS's methodology as the primary method for 

determining compliance with the BACT limits at issue during periods that do not include startup or shutdown.” 
96 EPA EAB decision, In re: Prairie State Generating Company. PSD Appeal No. 05-05, decided August 24, 2006, 

Section II.C.2.  
97 EPA EAB decision, In re: Prairie State Generating Company. PSD Appeal No. 05-05, decided August 24, 2006, 

Section II.C.3 refers to the EAB determination on startup and shutdown BACT limits for CO. 
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alternative to separate short-term limits, annual mass values (i.e., tons per year) could be used as 
secondary BACT limits since the annual limits include startup and shutdown emissions.  
 
Annual mass limits provided in this application are based on normal operations for each engine. The 
expected duration of each startup and shutdown is less than an hour (varies from 15-20 minutes for 
startup events and 5 minutes for shutdown events) to emissions compliance with the primary BACT 
limits. The duration of such events, particularly startups, is dictated by several factors including ambient 
temperature, elapsed time since last operation, equipment temperature, equipment warranty 
restrictions, off-taker contractual obligations, and dispatch instructions. The proposed Rexton Facility 
has every incentive to minimize the duration of startup and shutdown events, as these are less efficient 
modes of operation while little to no power is being generated. Plant operations will be optimized to 
minimize the frequency and duration of starts and stops to the extent practical. 
 
Graymont is proposing to have fast start capability engines. This means there will be no extended gas 
engine holds at low loads (with higher emissions) waiting for the engine to warm up. Upon initiation of 
the engine ignition, the engine ramps to full speed no load and synchronizes to the electrical system in a 
few minutes, then ramps to a steady state load of 50% or greater. 
 
For warm startups, the engine can be ramped to 100% load in approximately 5 minutes. Typical 
operating temperature for oxidation catalysts range from 450 °F to 1,200 °F. It will take approximately 
15 to 20 minutes for the catalyst to reach operating temperature to meet the primary CO BACT limit. 
Therefore, Graymont proposes the associated 20 minute time period for startup for the catalyst inlet 
temperature to reach 450°F. 
 
For cold startups, the engine will ramp to a part-load at which engine emissions are low enough to 
control with the oxidation catalyst to meet the primary BACT limits (typically at ~ 50% load). After the 
engines reach certain temperature requirements, the engine can be ramped to 100% load, while 
continuing to meet the primary BACT limits. 
 
The engine emissions will allow the stack emissions to be met down to about 50% engine load. During a 
shutdown below 50% engine load, there will come a point where the primary BACT limits cannot be 
met. This is the shutdown condition and therefore Graymont proposes a 50% load threshold for a 
shutdown event. 
 
Startup is defined as the period of time that begins when the operational monitoring system on an 
engine detects a flame or other indicator that combustion of fuel has begun in the engine and ends when 
the temperature upstream of the oxidation catalyst bed reaches 450 °F (not longer than 20 minutes). 
 
Shutdown is defined as that period of time from the lowering of the engine output below 50%, with the 
intent to shut down, until the point at which the fuel flow to the combustor is terminated.  
 
Emissions of NOX, PM, PM10, PM2.5, SO2, Lead, H2SO4 mist, and GHG (as CO2e) during startup and 
shutdown events are assumed to be no more than the emissions from normal operations (in terms of 
lb/hr). Emissions of CO and VOC are based on engineering estimations for each engine per startup and 
shutdown event with due consideration given to minimizing emissions. Maximum hourly emissions 
during the startup and shutdown events are based on engineering estimations and represent the 
maximum emissions that could occur in an hour during the startup and shutdown event.  
 



 

Graymont, Inc. | Rexton Facility | PSD Permit Application 
Trinity Consultants 6-120 

The proposed secondary BACT limits based on the worst-case facility design for the proposed engines 
are provided in Table 6-42 (per engine). The limits for startup and shutdown in Table 6-42 apply in 
accordance with the definitions above. Detailed calculations for startup and shutdown are provided in 
Appendix C.  

Table 6-42. Secondary BACT Determinations for the Power Plant 

Pollutant BACT Selection Emission Limits Per Engine 1 

CO Good Combustion Controls 13.7 lb per startup or shutdown 

VOC Good Combustion Controls 3.1 lb per startup or shutdown 

1 Emissions for startup and shutdown events are presented here for a 60 minute period. Actual startup and 
shutdown events are expected to be completed in less than one hour (i.e., 20 minutes each), but emissions for 
one hour have been presented for completeness. See Appendix C for more details. 

 
Specific quantitative secondary BACT limits (in terms of lb/hour) have not been proposed for PM, PM10, 
PM2.5, SO2, Lead, H2SO4 mist, and GHG (as CO2e), as Graymont does not anticipate that emissions of these 
pollutants will exceed the proposed short-term emission limits during startup and shutdown events. 
 
Due to the conservative nature of the emission factors used for estimating emissions from normal 
operations, no additional maintenance emissions have been quantified. Graymont will operate all 
emission sources and control technologies at the Rexton Facility in a manner in order to reduce the 
likelihood of an emissions event. If an emissions event were to occur, Graymont will comply with all 
applicable reporting, recordkeeping, and corrective action requirements. 

6.13. SELECTED BACT SUMMARY 
Table 6-43 below lists the selected BACT per emission unit and pollutant, the corresponding emission or 
operating limits, and the method that will be used to determine compliance with the specified limit. Note 
that the BACT emission limits are per emission unit. 
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Table 6-43. Selected BACT Summary 

Unit Pollutant Selected BACT 

Emission/Operating Limit (per unit) 

Compliance Method Value Unit 

Rotary Lime Kiln 

NOX Good Combustion Practices 168.75 lb/hr (3-hour average) Method 7 or 7E  

CO Good Combustion Practices 123.75 lb/hr (3-hour average) Method 10  

VOC Good Combustion Practices 5.625 lb/hr (3-hour average) Monitoring of CO Emissions 

SO2 Kiln design and inherent process SO2 removal 137.00 lb/hr (3-hour average) Method 6 or 6C  

PM  Baghouse (filterable), Good Combustion Practices (condensable) 17.90 lb/hr (3-hour average) Method 5 or 201/201A, 202 

PM10  Baghouse (filterable), Good Combustion Practices (condensable) 16.12 lb/hr (3-hour average) Method 5 or 201/201A, 202 

PM2.5  Baghouse (filterable), Good Combustion Practices (condensable) 14.35 lb/hr (3-hour average) Method 5 or 201/201A, 202 

MSS Natural Gas, Propane/LPG, or Diesel During Startup Equal to Normal Ops. -- -- 

GHG (as CO2e) Kiln Design and Good Combustion Practices/  
Energy Efficient Options 5.0 MMBtu/short ton lime Production and Fuel Monitoring and Record 

Keeping, 40 CFR 98 Subpart C 
Opacity Pollutant Specific BACT Selection 15 % (6-min block average) Method 9 

Power Plant Engines (each) 

NOX Low NOX technology, lean burn combustion, and good combustion 
practices 1.0 g/hp-hr NSPS Subpart JJJJ, Method 7E 

CO Catalytic oxidation 2.0 g/hp-hr NSPS Subpart JJJJ, Method 10 

VOC Catalytic oxidation 0.7 g/hp-hr NSPS Subpart JJJJ, Monitoring of CO Emissions 

SO2 Use of low sulfur fuel and good combustion practices 0.87 tpy NSPS Subpart JJJJ, Fuel monitoring 

PM/PM10/PM2.5  Low sulfur/carbon content fuel and good combustion practices 0.007 lb/MMBtu NSPS Subpart JJJJ, Method 5 or 201/201A 

Startup and Shutdown Good Combustion Controls 
13.7 lb CO per startup or shutdown 

NSPS Subpart JJJJ 
3.1 lb VOC per startup or shutdown 

GHG (as CO2e) Low carbon fuel and energy efficient measures 18,464 tpy Fuel Monitoring and Record Keeping, 40 CFR 98 
Subpart C 

Opacity Pollutant Specific BACT Selection 20 % (6-min block average) Method 9 

Emergency Engine – Power 
Plant Emergency Generator 
(580 hp) 

NOX Certified engines, limited operation, and good combustion practices 4.0 g/kW-hr Compliance with NSPS Subpart IIII 

CO Certified engines, limited operation, and good combustion practices 3.5 g/kW-hr Compliance with NSPS Subpart IIII 

VOC Certified engines, limited operation, and good combustion practices 4.0 g/kW-hr Compliance with NSPS Subpart IIII 

SO2 ULSD, limited operation, and good combustion practices 15 ppm sulfur Compliance with NSPS Subpart IIII 

PM/PM10/PM2.5  Certified engines, limited operation, and good combustion practices 0.20 g/kW-hr Compliance with NSPS Subpart IIII 

GHG (as CO2e) Limited operation and good combustion practices 3,530 tpy Fuel Monitoring and Record Keeping, 40 CFR 98 
Subpart C 

Opacity Proper engine design, limited operation, and good combustion 
practices 

20 
15 
50 

  

% during acceleration mode 
 % during lugging mode 

 % during the peaks in either the 
acceleration or lugging modes 

Compliance with NSPS Subpart IIII 

Emergency Engine – Kiln 
Emergency Drive (173.5 hp) 

NOX Certified engines, limited operation, and good combustion practices 4.0 g/kW-hr Compliance with NSPS Subpart IIII 

CO Certified engines, limited operation, and good combustion practices 5.0 g/kW-hr Compliance with NSPS Subpart IIII 

VOC Certified engines, limited operation, and good combustion practices 4.0 g/kW-hr Compliance with NSPS Subpart IIII 
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Table 6-43. Selected BACT Summary 

Unit Pollutant Selected BACT 

Emission/Operating Limit (per unit) 

Compliance Method Value Unit 
SO2 ULSD, limited operation, and good combustion practices 15 ppm sulfur Compliance with NSPS Subpart IIII 

PM/PM10/PM2.5  Certified engines, limited operation, and good combustion practices 0.30 g/kW-hr Compliance with NSPS Subpart IIII 

GHG (as CO2e) Limited operation and good combustion practices 870 tpy 
Compliance with NSPS Subpart IIII, Fuel 

Monitoring and Record Keeping, 40 CFR 98 
Subpart C 

Opacity Proper engine design, limited operation, and good combustion 
practices 20 %, 6-min average Compliance with NSPS Subpart IIII 

Emergency Engines –and Fire 
Pump (85 hp) 

NOX Certified engines, limited operation, and good combustion practices 10.5 g/kW-hr Compliance with NSPS Subpart IIII 

CO Certified engines, limited operation, and good combustion practices 5.0 g/kW-hr Compliance with NSPS Subpart IIII 

VOC Certified engines, limited operation, and good combustion practices 10.5 g/kW-hr Compliance with NSPS Subpart IIII 

SO2 ULSD, limited operation, and good combustion practices 15 ppm sulfur Compliance with NSPS Subpart IIII 

PM/PM10/PM2.5  Certified engines, limited operation, and good combustion practices 0.80 g/kW-hr Compliance with NSPS Subpart IIII 

GHG (as CO2e) Limited operation and good combustion practices 263 tpy 
Compliance with NSPS Subpart IIII, Fuel 

Monitoring and Record Keeping, 40 CFR 98 
Subpart C 

Opacity Proper engine design, limited operation, and good combustion 
practices 20 %, 6-min average Compliance with NSPS Subpart IIII 

Water Bath Heater 

NOX Good Combustion Practices 0.098 lb/MMBtu Tune-up every 5 years 

CO Good Combustion Practices 0.082 lb/MMBtu Tune-up every 5 years 

VOC Good Combustion Practices 0.005 lb/MMBtu Tune-up every 5 years 

SO2 Low Sulfur Fuel 0.001 lb/MMBtu Tune-up every 5 years 

PM/PM10/PM2.5  Clean Fuel and Good Combustion Practices 0.007 lb/MMBtu Tune-up every 5 years 

GHG (as CO2e) Good Combustion Practices 641 tpy Tune-up every 5 years 

Opacity Same as the Pollutant Specific BACT Selection 20 

% (6-min block average); 
(one 27% 6-min block average 
readying allowed under Rule 

301) 

Method 22 (annual observation), Tune-up every 5 
years 

Tanks VOC Light Exterior Color and Good Work Practice Standards -- -- -- 

Roadways 
PM/PM10/PM2.5 

Pave roads where practical, good housekeeping; 
Sweep and water suppression on paved roads and water 

suppression on unpaved roads 

20 
10 

% (onsite) 
% (near the property boundary) Method 22, if required 

Opacity Same controls as PM/PM10/PM2.5 20 
10 

% (onsite) 
% (near the property boundary) Method 22, if required 

Stockpiles 
PM/PM10/PM2.5 Partial enclosure for the coal pile, best practice methods for 

limestone and fines piles 10 % opacity Method 22, if required 

Opacity Same controls as PM/PM10/PM2.5 10 % opacity Method 22, if required 

PM10 Dust collector 0.003 gr/dscf -- 
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Table 6-43. Selected BACT Summary 

Unit Pollutant Selected BACT 

Emission/Operating Limit (per unit) 

Compliance Method Value Unit 
Material Handling (open 
conveyor discharges and 
transfers) 

PM/PM10/PM2.5 Best practice methods 5 % opacity Method 22, if required 

Opacity Same controls as PM/PM10/PM2.5 5 % opacity Method 22, if required 

Material Handling (each dust 
collector) 

PM Dust collector 0.004 gr/dscf -- 

PM2.5 Dust Collector 0.002 gr/dscf -- 

Opacity Same controls as PM/PM10/PM2.5 5 % opacity Method 22, if required 
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APPENDIX C: EMISSION CALCULATIONS 



Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT

NOX 168.75 lb/hr 739.13 tpy 168.75 lb/hr 3‐hr	avg Good	Combustion	Practices ‐‐ CEMS	and	periodic	testing
Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

Method	7	or	7E	

CO 123.75 lb/hr 542.03 tpy 123.75 lb/hr 3‐hr	avg Good	Combustion	Practices ‐‐ CEMS	and	periodic	testing
Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

Method	10	

VOC 5.625 lb/hr 24.64 tpy 5.625 lb/hr 3‐hr	avg Good	Combustion	Practices ‐‐ Monitoring	of	CO	Emissions Monthly	and	rolling	12‐month	
emission	calculations Monitoring	of	CO	Emissions

SO2 137.00 lb/hr 600.06 tpy 137.00 lb/hr 3‐hr	avg Kiln	design	and	inherent	process	SO2	removal ‐‐ Periodic	testing
Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

Method	6	or	6C	and	emission	
calculations

PM 17.90 lb/hr 78.40 tpy 17.90 lb/hr 3‐hr	avg Baghouse	(filterable),	Good	Combustion	Practices	(condensable) Baghouse Periodic	testing
Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

Method	5	or	201/201A,	202	and	
emission	calculations

PM10 16.12 lb/hr 70.63 tpy 16.12 lb/hr 3‐hr	avg Baghouse	(filterable),	Good	Combustion	Practices	(condensable) Baghouse Periodic	testing
Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

Method	5	or	201/201A,	202	and	
emission	calculations

PM2.5 14.35 lb/hr 62.85 tpy 14.35 lb/hr 3‐hr	avg Baghouse	(filterable),	Good	Combustion	Practices	(condensable) Baghouse Periodic	testing
Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

Method	5	or	201/201A,	202	and	
emission	calculations

Total	HAP 2.72 lb/hr 11.91 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 0.01 lb/hr 0.02 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 1.13 lb/hr 4.94 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

MSS Natural	Gas,	Propane/LPG,	or	Diesel	During	Startup ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations ‐‐

GHG	(as	CO2e) ‐‐ ‐‐ 624,445.19 tpy 5.0 MMBtu/ton	
lime Annual Kiln	Design	and	Good	Combustion	Practices/Energy	Efficient	

Options ‐‐ Production	and	fuel	usage
Monthly	and	rolling	12‐month	
production,	fuel	usage	rates,	
and	emission	calculations

Production	and	Fuel	Monitoring	
and	Recordkeeping,	40	CFR	98	

Subpart	C	and	emission	
calculations

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 15 % 6‐min	
block	avg Pollutant	Specific	BACT	Selection Pollutant	Specific	

Controls,	if	applicable

Periodic	testing	and	
pollutant	specific	

monitoring,	if	applicable

Test	reports	and	pollutant	
specific	recordkeeping,	if	

applicable
Method	9

NOX 15.59 lb/hr 68.26 tpy 0.5 g/hp‐hr Avg	of	three	1‐hr	
test	runs

Low	NOX	technology,	lean	burn	combustion,	and	good	combustion	
practices

‐‐ CEMS	and	periodic	testing
Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

NSPS	Subpart	JJJJ,	Method	7E

CO 62.34 lb/hr 273.06 tpy 2.0 g/hp‐hr Avg	of	three	1‐hr	
test	runs Catalytic	oxidation Catalytic	oxidation CEMS	and	periodic	testing

Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

NSPS	Subpart	JJJJ,	Method	10

VOC 21.82 lb/hr 95.57 tpy 0.7 g/hp‐hr Avg	of	three	1‐hr	
test	runs Catalytic	oxidation Catalytic	oxidation Monitoring	of	CO	Emissions Monthly	and	rolling	12‐month	

emission	calculations
NSPS	Subpart	JJJJ,	Monitoring	of	

CO	Emissions

SO2 0.20 lb/hr 0.87 tpy 0.87 tpy Annual Use	of	low	sulfur	fuel	and	good	combustion	practices ‐‐ Supplier	certificates
Supplier	certificates	and	

monthly	and	rolling	12‐month	
emission	calculations

NSPS	Subpart	JJJJ,	Fuel	
monitoring

PM 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

PM10 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

PM2.5 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

Total	HAP 0.74 lb/hr 3.23 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 1.76E‐05 lb/hr 7.73E‐05 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 0.12 lb/hr 0.54 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

CO	(Startup/	
Shutdown) 13.7 lb/hr ‐‐ ‐‐ 13.7 lb/startup	or	

shutdown 1‐hr Good	Combustion	Controls ‐‐ CEMS Hourly	CEMS	data NSPS	Subpart	JJJJ

VOC	(Startup/	
Shutdown) 3.1 lb/hr ‐‐ ‐‐ 3.1 lb/startup	or	

shutdown 1‐hr Good	Combustion	Controls ‐‐ Monitoring	of	CO	Emissions ‐‐ NSPS	Subpart	JJJJ

GHG	(as	CO2e) ‐‐ ‐‐ 18,464 tpy 18,464 tpy Annual Low	carbon	fuel	and	energy	efficient	measures ‐‐ Production	and	fuel	usage
Monthly	and	rolling	12‐month	
production,	fuel	usage	rates,	
and	emission	calculations

Production	and	Fuel	Monitoring	
and	Recordkeeping,	40	CFR	98	

Subpart	C	and	emission	
calculations

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 20 % 6‐min	
block	avg Pollutant	Specific	BACT	Selection Pollutant	Specific	

Controls,	if	applicable

Periodic	testing	and	
pollutant	specific	

monitoring,	if	applicable

Test	reports	and	pollutant	
specific	recordkeeping,	if	

applicable
Method	9

FG‐PPENG	
(ENG1)

Engines	‐	Natural	
Gas Natural	gas ‐‐

Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology
Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

Equal	to	normal	operations

Burn	natural	gas,	
propane/LPG,	or	diesel	
during	startup

Burn	natural	gas,	
propane/LPG,	diesel,	and	
coal

Kiln	#1	‐	Rotary	
Pre‐HeatEU‐KILN

Graymont,	Inc.
Rexton	Facility 1	of	42

Trinity	Consultants
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Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT
Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology

Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

NOX 15.59 lb/hr 68.26 tpy 0.5 g/hp‐hr Avg	of	three	1‐hr	
test	runs

Low	NOX	technology,	lean	burn	combustion,	and	good	combustion	
practices

‐‐ CEMS	and	periodic	testing
Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

NSPS	Subpart	JJJJ,	Method	7E

CO 62.34 lb/hr 273.06 tpy 2.0 g/hp‐hr Avg	of	three	1‐hr	
test	runs Catalytic	oxidation Catalytic	oxidation CEMS	and	periodic	testing

Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

NSPS	Subpart	JJJJ,	Method	10

VOC 21.82 lb/hr 95.57 tpy 0.7 g/hp‐hr Avg	of	three	1‐hr	
test	runs Catalytic	oxidation Catalytic	oxidation Monitoring	of	CO	Emissions Monthly	and	rolling	12‐month	

emission	calculations
NSPS	Subpart	JJJJ,	Monitoring	of	

CO	Emissions

SO2 0.20 lb/hr 0.87 tpy 0.87 tpy Annual Use	of	low	sulfur	fuel	and	good	combustion	practices ‐‐ Supplier	certificates
Supplier	certificates	and	

monthly	and	rolling	12‐month	
emission	calculations

NSPS	Subpart	JJJJ,	Fuel	
monitoring

PM 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

PM10 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

PM2.5 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

Total	HAP 0.74 lb/hr 3.23 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 1.76E‐05 lb/hr 7.73E‐05 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 0.12 lb/hr 0.54 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

CO	(Startup/	
Shutdown) 13.7 lb/hr ‐‐ ‐‐ 13.73 lb/startup	or	

shutdown 1‐hr Good	Combustion	Controls ‐‐ CEMS Hourly	CEMS	data NSPS	Subpart	JJJJ

VOC	(Startup/	
Shutdown) 3.1 lb/hr ‐‐ ‐‐ 3.07 lb/startup	or	

shutdown 1‐hr Good	Combustion	Controls ‐‐ Monitoring	of	CO	Emissions ‐‐ NSPS	Subpart	JJJJ

GHG	(as	CO2e) ‐‐ ‐‐ 18,464 tpy 18,464.0 tpy Annual Low	carbon	fuel	and	energy	efficient	measures ‐‐ Production	and	fuel	usage
Monthly	and	rolling	12‐month	
production,	fuel	usage	rates,	
and	emission	calculations

Production	and	Fuel	Monitoring	
and	Recordkeeping,	40	CFR	98	

Subpart	C	and	emission	
calculations

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 20 % 6‐min	
block	avg Pollutant	Specific	BACT	Selection Pollutant	Specific	

Controls,	if	applicable

Periodic	testing	and	
pollutant	specific	

monitoring,	if	applicable

Test	reports	and	pollutant	
specific	recordkeeping,	if	

applicable
Method	9

NOX 15.59 lb/hr 68.26 tpy 0.5 g/hp‐hr Avg	of	three	1‐hr	
test	runs

Low	NOX	technology,	lean	burn	combustion,	and	good	combustion	
practices

‐‐ CEMS	and	periodic	testing
Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

NSPS	Subpart	JJJJ,	Method	7E

CO 62.34 lb/hr 273.06 tpy 2.0 g/hp‐hr Avg	of	three	1‐hr	
test	runs Catalytic	oxidation Catalytic	oxidation CEMS	and	periodic	testing

Hourly	CEMS	data,	test	reports,	
and	monthly	and	rolling	12‐
month	emission	calculations

NSPS	Subpart	JJJJ,	Method	10

VOC 21.82 lb/hr 95.57 tpy 0.7 g/hp‐hr Avg	of	three	1‐hr	
test	runs Catalytic	oxidation Catalytic	oxidation Monitoring	of	CO	Emissions Monthly	and	rolling	12‐month	

emission	calculations
NSPS	Subpart	JJJJ,	Monitoring	of	

CO	Emissions

SO2 0.20 lb/hr 0.87 tpy 0.87 tpy Annual Use	of	low	sulfur	fuel	and	good	combustion	practices ‐‐ Supplier	certificates
Supplier	certificates	and	

monthly	and	rolling	12‐month	
emission	calculations

NSPS	Subpart	JJJJ,	Fuel	
monitoring

PM 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

PM10 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

PM2.5 0.27 lb/hr 1.16 tpy 0.007 lb/MMBtu Avg	of	three	1‐hr	
test	runs Low	sulfur/carbon	content	fuel	and	good	combustion	practices ‐‐ Periodic	testing

Test	reports	and	monthly	and	
rolling	12‐month	emission	

calculations

NSPS	Subpart	JJJJ,	Method	5	or	
201/201A

Total	HAP 0.74 lb/hr 3.23 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 1.76E‐05 lb/hr 7.73E‐05 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 0.12 lb/hr 0.54 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

CO	(Startup/	
Shutdown) 13.7 lb/hr ‐‐ ‐‐ 13.73 lb/startup	or	

shutdown 1‐hr Good	Combustion	Controls ‐‐ CEMS Hourly	CEMS	data NSPS	Subpart	JJJJ

VOC	(Startup/	
Shutdown) 3.1 lb/hr ‐‐ ‐‐ 3.07 lb/startup	or	

shutdown 1‐hr Good	Combustion	Controls ‐‐ Monitoring	of	CO	Emissions ‐‐ NSPS	Subpart	JJJJ

GHG	(as	CO2e) ‐‐ ‐‐ 18,464 tpy 18,464.0 tpy Annual Low	carbon	fuel	and	energy	efficient	measures ‐‐ Production	and	fuel	usage
Monthly	and	rolling	12‐month	
production,	fuel	usage	rates,	
and	emission	calculations

Production	and	Fuel	Monitoring	
and	Recordkeeping,	40	CFR	98	

Subpart	C	and	emission	
calculations

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 20 % 6‐min	
block	avg Pollutant	Specific	BACT	Selection Pollutant	Specific	

Controls,	if	applicable

Periodic	testing	and	
pollutant	specific	

monitoring,	if	applicable

Test	reports	and	pollutant	
specific	recordkeeping,	if	

applicable
Method	9

FG‐PPENG	
(ENG3)

Engines	‐	Natural	
Gas Natural	gas ‐‐

FG‐PPENG	
(ENG2)

Engines	‐	Natural	
Gas Natural	gas ‐‐
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Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT
Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology

Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

NOX 5.11 lb/hr 1.28 tpy 4.0 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

CO 4.48 lb/hr 1.12 tpy 3.5 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

VOC 5.11 lb/hr 1.28 tpy 4.0 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

SO2 7.04E‐03 lb/hr 1.76E‐03 tpy 15 ppm	sulfur ‐‐ ULSD,	limited	operation,	and	good	combustion	practices ‐‐ Supplier	certificates
Supplier	certificates	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM 0.26 lb/hr 0.06 tpy 0.20 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM10 0.26 lb/hr 0.06 tpy 0.20 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM2.5 0.26 lb/hr 0.06 tpy 0.20 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

Total	HAP 1.91E‐02 lb/hr 4.77E‐03 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 4.43E‐05 lb/hr 1.11E‐05 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 5.93E‐04 lb/hr 1.48E‐04 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

GHG	(as	CO2e) ‐‐ ‐‐ 3,530 tpy 3,530 tpy Annual Limited	operation	and	good	combustion	practices ‐‐ Production	and	hours	of	
operation

Monthly	and	rolling	12‐month	
production,	hours	of	operation,	
and	emission	calculations

Compliance	with	NSPS	Subpart	
IIII,	Fuel	Monitoring	and	Record	
Keeping,	40	CFR	98	Subpart	C

Opacity ‐‐ ‐‐ ‐‐ ‐‐
20
15
50

%
%
%

%	during	
acceleration	mode
	%	during	lugging	

mode
	%	during	the	peaks	

in	either	the	
acceleration	or	
lugging	modes

roper	engine	design,	limited	operation,	and	good	combustion	practice ‐‐ Pollutant	specific	
monitoring,	if	applicable

Pollutant	specific	
recordkeeping,	if	applicable

Compliance	with	NSPS	Subpart	
IIII

NOX 1.14 lb/hr 0.29 tpy 4.0 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

CO 1.43 lb/hr 0.36 tpy 5.0 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

VOC 1.14 lb/hr 0.29 tpy 4.0 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

SO2 2.11E‐03 lb/hr 5.26E‐04 tpy 15 ppm	sulfur ‐‐ ULSD,	limited	operation,	and	good	combustion	practices ‐‐ Supplier	certificates
Supplier	certificates	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM 0.09 lb/hr 0.02 tpy 0.3 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM10 0.09 lb/hr 0.02 tpy 0.3 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM2.5 0.09 lb/hr 0.02 tpy 0.3 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

Total	HAP 4.70E‐03 lb/hr 1.18E‐03 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 1.09E‐05 lb/hr 2.73E‐06 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 1.77E‐04 lb/hr 4.43E‐05 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

GHG	(as	CO2e) ‐‐ ‐‐ 870 tpy 870 tpy Annual Limited	operation	and	good	combustion	practices ‐‐ Production	and	hours	of	
operation

Monthly	and	rolling	12‐month	
production,	hours	of	operation,	
and	emission	calculations

Compliance	with	NSPS	Subpart	
IIII,	Fuel	Monitoring	and	Record	
Keeping,	40	CFR	98	Subpart	C

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 20 % 6‐min	
block	avg

Proper	engine	design,	limited	operation,	and	good	combustion	
practices ‐‐ Pollutant	specific	

monitoring,	if	applicable
Pollutant	specific	

recordkeeping,	if	applicable
Compliance	with	NSPS	Subpart	

IIII

FG‐EMENG	
(EU‐EMENG1)

Power	Plant	
Emergency	Gen	
(580	hp)

Diesel 500	hours	per	year

FG‐EMENG	
(EU‐EMENG2)

Kiln	Emergency	
Drive	
(173.5	hp)

Diesel 500	hours	per	year
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Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT
Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology

Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

NOX 1.97 lb/hr 0.49 tpy 10.5 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

CO 0.94 lb/hr 0.23 tpy 5.0 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

VOC 1.97 lb/hr 0.49 tpy 10.5 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

SO2 1.03E‐03 lb/hr 2.58E‐04 tpy 15 ppm	sulfur ‐‐ ULSD,	limited	operation,	and	good	combustion	practices ‐‐ Supplier	certificates
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM 0.15 lb/hr 0.04 tpy 0.80 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM10 0.15 lb/hr 0.04 tpy 0.80 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

PM2.5 0.15 lb/hr 0.04 tpy 0.80 g/kW‐hr ‐‐ Certified	engines,	limited	operation,	and	good	combustion	practices ‐‐ Non‐resettable	hour	meter
Hours	of	operation	and	

monthly	and	rolling	12‐month	
emission	calculations

Compliance	with	NSPS	Subpart	
IIII

Total	HAP 1.42E‐03 lb/hr 3.56E‐04 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 3.31E‐06 lb/hr 8.27E‐07 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 8.69E‐05 lb/hr 2.17E‐05 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

GHG	(as	CO2e) ‐‐ ‐‐ 263 tpy 263 tpy Annual Limited	operation	and	good	combustion	practices ‐‐ Production	and	hours	of	
operation

Monthly	and	rolling	12‐month	
production,	hours	of	operation,	
and	emission	calculations

Compliance	with	NSPS	Subpart	
IIII,	Fuel	Monitoring	and	Record	
Keeping,	40	CFR	98	Subpart	C

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 20 % 6‐min	
block	avg

Proper	engine	design,	limited	operation,	and	good	combustion	
practices ‐‐ Pollutant	specific	

monitoring,	if	applicable
Pollutant	specific	

recordkeeping,	if	applicable
Compliance	with	NSPS	Subpart	

IIII

NOX 0.12 lb/hr 0.54 tpy 0.098 lb/MMBtu ‐‐ Good	Combustion	Practices ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

CO 0.10 lb/hr 0.45 tpy 0.082 lb/MMBtu ‐‐ Good	Combustion	Practices ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

VOC 0.01 lb/hr 0.03 tpy 0.005 lb/MMBtu ‐‐ Good	Combustion	Practices ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

SO2 7.35E‐04 lb/hr 3.22E‐03 tpy 0.001 lb/MMBtu ‐‐ Low	Sulfur	Fuel ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

PM 0.01 lb/hr 0.04 tpy 0.007 lb/MMBtu ‐‐ Clean	Fuel	and	Good	Combustion	Practices ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

PM10 0.01 lb/hr 0.04 tpy 0.007 lb/MMBtu ‐‐ Clean	Fuel	and	Good	Combustion	Practices ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

PM2.5 0.01 lb/hr 0.04 tpy 0.007 lb/MMBtu ‐‐ Clean	Fuel	and	Good	Combustion	Practices ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

Total	HAP 2.31E‐03 lb/hr 1.01E‐02 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

Lead 6.13E‐07 lb/hr 2.68E‐06 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

H2SO4 1.13E‐05 lb/hr 4.93E‐05 tpy ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ Monthly	and	rolling	12‐month	
emission	calculations Emission	calculations

GHG	(as	CO2e) ‐‐ ‐‐ 641 tpy 641 tpy Annual Good	Combustion	Practices ‐‐ Maintenance	records
Maintenance	records	and	

monthly	and	rolling	12‐month	
emission	calculations

Tune‐up	every	5	years

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 20 % 6‐min	
block	avg Same	as	the	Pollutant	Specific	BACT	Selection ‐‐

Periodic	testing	and	
pollutant	specific	

monitoring,	if	applicable

Test	reports	and	pollutant	
specific	recordkeeping,	if	

applicable

Method	22	(annual	
observation),	Tune‐up	every	5	

years
FG‐TANKS	
(T‐113)

Horizontal	Storage	
Tank Glycol ‐‐ VOC 7.62E‐03 lb/hr 9.75E‐06 tpy ‐‐ ‐‐ ‐‐ Light	Exterior	Color	and	Good	Work	Practice	Standards ‐‐ ‐‐ ‐‐ ‐‐

FG‐TANKS	
(T‐103)

Horizontal	Storage	
Tank Hydraulic	Fluid ‐‐ VOC 2.86E‐03 lb/hr 3.43E‐06 tpy ‐‐ ‐‐ ‐‐ Light	Exterior	Color	and	Good	Work	Practice	Standards ‐‐ ‐‐ ‐‐ ‐‐

FG‐TANKS	
(T‐191)

Horizontal	Storage	
Tank #2	Fuel	Oil ‐‐ VOC 0.67 lb/hr 1.15E‐03 tpy ‐‐ ‐‐ ‐‐ Light	Exterior	Color	and	Good	Work	Practice	Standards ‐‐ ‐‐ ‐‐ ‐‐

FG‐TANKS	
(T‐302)

Horizontal	Storage	
Tank Gasoline	(RVP	11) ‐‐ VOC 8.88 lb/hr 4.61E‐02 tpy ‐‐ ‐‐ ‐‐ Light	Exterior	Color	and	Good	Work	Practice	Standards ‐‐ ‐‐ ‐‐ ‐‐

FG‐EMENG	
(EU‐EMENG3)

Fire	Pump	
(85	hp) Diesel 500	hours	per	year

EU‐HTR Water	Bath	Heater Natural	gas ‐‐
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Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT
Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology

Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

PM 2.51 lb/hr 9.56 tpy 20
10

%	(onsite)
%	(near	
property	
boundary)

 6‐min	block	avg
Pave	roads	where	practical,	good	housekeeping;

Sweep	and	water	suppression	on	paved	roads	and	water	
suppression	on	unpaved	roads

Paved	roads,	
Sweep/Water Periodic	testing Test	reports,	

sweeping/watering	schedule Method	22,	if	required

PM10 0.50 lb/hr 1.91 tpy 20
10

%	(onsite)
%	(near	
property	
boundary)

 6‐min	block	avg
Pave	roads	where	practical,	good	housekeeping;

Sweep	and	water	suppression	on	paved	roads	and	water	
suppression	on	unpaved	roads

Paved	roads,	
Sweep/Water Periodic	testing Test	reports,	

sweeping/watering	schedule Method	22,	if	required

PM2.5 0.12 lb/hr 0.47 tpy 20
10

%	(onsite)
%	(near	
property	
boundary)

 6‐min	block	avg
Pave	roads	where	practical,	good	housekeeping;

Sweep	and	water	suppression	on	paved	roads	and	water	
suppression	on	unpaved	roads

Paved	roads,	
Sweep/Water Periodic	testing Test	reports,	

sweeping/watering	schedule Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 20
10

%	(onsite)
%	(near	
property	
boundary)

 6‐min	block	avg Same	controls	as	PM/PM10/PM2.5
Paved	roads,	
Sweep/Water Periodic	testing Test	reports,	

sweeping/watering	schedule Method	22,	if	required

PM 0.124 lb/hr 0.543 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM10 0.062 lb/hr 0.271 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM2.5 0.009 lb/hr 0.041 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 10 %  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM 0.124 lb/hr 0.543 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM10 0.062 lb/hr 0.271 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM2.5 0.009 lb/hr 0.041 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 10 %  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM 0.016 lb/hr 0.068 tpy 10 %	opacity  6‐min	block	avg Partial	enclosure Partial	Enclosure Periodic	testing Test	reports Method	22,	if	required
PM10 0.008 lb/hr 0.034 tpy 10 %	opacity  6‐min	block	avg Partial	enclosure Partial	Enclosure Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.001 lb/hr 0.005 tpy 10 %	opacity  6‐min	block	avg Partial	enclosure Partial	Enclosure Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 10 %  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Partial	Enclosure Periodic	testing Test	reports Method	22,	if	required

PM 0.352 lb/hr 1.540 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM10 0.176 lb/hr 0.770 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM2.5 0.027 lb/hr 0.117 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 10 %  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM 4.681 lb/hr 20.504 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM10 2.341 lb/hr 10.252 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM2.5 0.354 lb/hr 1.552 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 10 %  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM 1.742 lb/hr 7.631 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM10 0.871 lb/hr 3.816 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM2.5 0.132 lb/hr 0.578 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 10 %  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM 0.478 lb/hr 2.094 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM10 0.239 lb/hr 1.047 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM2.5 0.036 lb/hr 0.159 tpy 10 %	opacity  6‐min	block	avg Best	practice	methods,	watering	when	needed Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 10 %  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Watering Periodic	testing Test	reports,	watering	schedule Method	22,	if	required

PM 0.0052 lb/hr 0.0228 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM10 0.0024 lb/hr 0.0107 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0003 lb/hr 0.0013 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM 0.0052 lb/hr 0.0228 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM10 0.0024 lb/hr 0.0107 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0003 lb/hr 0.0013 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 ‐‐ Periodic	testing Test	reports Method	22,	if	required

FG‐CONV	
(C‐02)

Stone	Dump	
(Dolomite) ‐‐ ‐‐

FG‐PILES Upper	Fiborn	
Stockpile Fiborn 12.94	acres

FG‐PILES Lower	Fiborn	
Stockpile Fiborn 3.55	acres

FG‐PILES Middle	Fiborn	
Stockpile Fiborn 34.76	acres

FG‐PILES Fines	Stockpile	
Area Fines 2.61	acres

FG‐PILES HiCal	Stockpile HiCal 0.92	acres

FG‐PILES Coal	Storage	Shed Coal 0.23	acres

FG‐CONV	
(C‐01)

Stone	Dump	
(HICAL) ‐‐ ‐‐

FG‐ROADS ‐‐‐‐Plant	Roadways

FG‐PILES Dolo	Stockpile Dolo 0.92	acres
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Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT
Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology

Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

PM 0.0230 lb/hr 0.1005 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM10 0.0084 lb/hr 0.0369 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0013 lb/hr 0.0057 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5
Full	Enclosure	(boot)	&	

Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM 0.0230 lb/hr 0.1005 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM10 0.0084 lb/hr 0.0369 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0013 lb/hr 0.0057 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5
Full	Enclosure	(boot)	&	

Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM 0.3380 lb/hr 1.4803 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Wet	Material Periodic	testing Test	reports Method	22,	if	required
PM10 0.1599 lb/hr 0.7002 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Wet	Material Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0242 lb/hr 0.1060 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Wet	Material Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Wet	Material Periodic	testing Test	reports Method	22,	if	required
PM 0.3380 lb/hr 1.4803 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Wet	Material Periodic	testing Test	reports Method	22,	if	required
PM10 0.1599 lb/hr 0.7002 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Wet	Material Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0242 lb/hr 0.1060 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Wet	Material Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM 0.0230 lb/hr 0.1005 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM10 0.0084 lb/hr 0.0369 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0013 lb/hr 0.0057 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5
Enclosed	by	Building	&	

Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM 0.0230 lb/hr 0.1005 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM10 0.0084 lb/hr 0.0369 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0013 lb/hr 0.0057 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5
Enclosed	by	Building	&	

Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM 0.0459 lb/hr 0.2010 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM10 0.0168 lb/hr 0.0737 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0026 lb/hr 0.0114 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot)	&	
Wet	Material Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5
Full	Enclosure	(boot)	&	

Wet	Material Periodic	testing Test	reports Method	22,	if	required

PM 0.0918 lb/hr 0.4021 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM10 0.0337 lb/hr 0.1474 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0052 lb/hr 0.0228 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM 0.0900 lb/hr 0.3942 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM10 0.0330 lb/hr 0.1445 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0051 lb/hr 0.0223 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM 0.0018 lb/hr 0.0079 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM10 0.0007 lb/hr 0.0029 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0001 lb/hr 0.0004 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM 0.0265 lb/hr 0.1161 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM10 0.0125 lb/hr 0.0549 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0019 lb/hr 0.0083 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM ‐‐ lb/hr ‐‐ tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM10 ‐‐ lb/hr ‐‐ tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM2.5 ‐‐ lb/hr ‐‐ tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM 0.0102 lb/hr 0.0447 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM10 0.0048 lb/hr 0.0210 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0006 lb/hr 0.0026 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 ‐‐ Periodic	testing Test	reports Method	22,	if	required
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Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT
Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology

Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

PM 0.0900 lb/hr 0.3942 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM10 0.0330 lb/hr 0.1445 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0051 lb/hr 0.0223 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM 0.0900 lb/hr 0.3942 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM10 0.0330 lb/hr 0.1445 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0051 lb/hr 0.0223 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Full	Enclosure	(boot) Periodic	testing Test	reports Method	22,	if	required
PM 1.3254 lb/hr 5.8052 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM10 0.6269 lb/hr 2.7457 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0949 lb/hr 0.4158 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 ‐‐ Periodic	testing Test	reports Method	22,	if	required

PM 0.0005 lb/hr 0.0003 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM10 0.0002 lb/hr 0.0001 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0000 lb/hr 0.0000 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM 0.0005 lb/hr 0.0003 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM10 0.0002 lb/hr 0.0001 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0000 lb/hr 0.0000 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM 0.0450 lb/hr 0.0235 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM10 0.0165 lb/hr 0.0086 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM2.5 0.0026 lb/hr 0.0013 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Partial	Enclosure	(skirt) Periodic	testing Test	reports Method	22,	if	required

PM 0.0300 lb/hr 0.0157 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM10 0.0110 lb/hr 0.0057 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0017 lb/hr 0.0009 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM 0.0070 lb/hr 0.0037 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM10 0.0033 lb/hr 0.0017 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0005 lb/hr 0.0003 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM 0.0300 lb/hr 0.0157 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM10 0.0110 lb/hr 0.0057 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.0017 lb/hr 0.0009 tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Enclosed	by	Building Periodic	testing Test	reports Method	22,	if	required
PM ‐‐ lb/hr ‐‐ tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM10 ‐‐ lb/hr ‐‐ tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM2.5 ‐‐ lb/hr ‐‐ tpy 5 %	opacity  6‐min	block	avg Best	practice	methods,	enclosed	conveyors ‐‐ Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 ‐‐ Periodic	testing Test	reports Method	22,	if	required
PM 7.10 lb/hr 31.10 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 5.32 lb/hr 23.32 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 3.55 lb/hr 15.55 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.15 lb/hr 0.68 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.12 lb/hr 0.51 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.08 lb/hr 0.34 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.12 lb/hr 0.53 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.09 lb/hr 0.39 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.06 lb/hr 0.26 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
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Emission	Unit	Summary

Value Unit Value Unit Value Unit Averaging	Period Selected	BACT
Compliance	Method(s)Recordkeeping	Method(s)Monitoring	Method(s)Operational	Restriction Control	Technology

Pollutant/	
Scenario

Description
Emission	Unit	
ID(s)

Annual	Potential	
Emissions	1

Proposed	BACT	1
Short‐Term	Potential	

EmissionsMaterial	Restriction

PM 0.46 lb/hr 2.03 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.35 lb/hr 1.52 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.23 lb/hr 1.01 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.22 lb/hr 0.98 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.17 lb/hr 0.73 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.11 lb/hr 0.49 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.39 lb/hr 1.73 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.30 lb/hr 1.30 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.20 lb/hr 0.86 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.51 lb/hr 2.25 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.39 lb/hr 1.69 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.26 lb/hr 1.13 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.12 lb/hr 0.53 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.09 lb/hr 0.39 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.06 lb/hr 0.26 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.17 lb/hr 0.75 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.13 lb/hr 0.56 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.09 lb/hr 0.38 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.39 lb/hr 1.73 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.30 lb/hr 1.30 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.20 lb/hr 0.86 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.51 lb/hr 2.25 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.39 lb/hr 1.69 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.26 lb/hr 1.13 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.12 lb/hr 0.53 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.09 lb/hr 0.39 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.06 lb/hr 0.26 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.05 lb/hr 0.23 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.04 lb/hr 0.17 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.03 lb/hr 0.11 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.12 lb/hr 0.53 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.09 lb/hr 0.39 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.06 lb/hr 0.26 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM 0.12 lb/hr 0.53 tpy 0.004 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM10 0.09 lb/hr 0.39 tpy 0.003 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
PM2.5 0.06 lb/hr 0.26 tpy 0.002 gr/dscf ‐‐ Dust	collector Dust	Collector Periodic	testing Test	reports Method	22,	if	required
Opacity ‐‐ ‐‐ ‐‐ ‐‐ 5 %	opacity  6‐min	block	avg Same	controls	as	PM/PM10/PM2.5 Dust	Collector Periodic	testing Test	reports Method	22,	if	required

FG‐BGHSE	
(D‐931) Rail	loadout	(dust) ‐‐ ‐‐

FG‐BGHSE	
(D‐936) Rail	loadout	(dust) ‐‐ ‐‐

FG‐BGHSE	
(D‐246)

Truck	loadout	
(Dolomite) ‐‐ ‐‐

FG‐BGHSE	
(D‐026) Coal	Silo ‐‐ ‐‐

FG‐BGHSE	
(D‐206)

Truck	loadout	
(Dolomite) ‐‐ ‐‐

FG‐BGHSE	
(D‐226)

Truck	loadout	
(Dolomite) ‐‐ ‐‐

FG‐BGHSE	
(D‐630)

Truck	loadout	
(Dolomite) ‐‐ ‐‐

FG‐BGHSE	
(D‐640) Rail	loadout ‐‐ ‐‐

FG‐BGHSE	
(D‐610)

Dolomite	kiln	run	
silo ‐‐ ‐‐

FG‐BGHSE	
(D‐620)

Conveyor	gallery	
(Dolomite) ‐‐ ‐‐

FG‐BGHSE	
(D‐126)

Truck	loadout	
(HICAL) ‐‐ ‐‐

FG‐BGHSE	
(D‐146)

Truck	loadout	
(HICAL) ‐‐ ‐‐

FG‐BGHSE	
(D‐540) Rail	loadout ‐‐ ‐‐

FG‐BGHSE	
(D‐106)

Truck	loadout	
(HICAL) ‐‐ ‐‐

FG‐BGHSE	
(D‐520)

Conveyor	gallery	
(HICAL) ‐‐ ‐‐

FG‐BGHSE	
(D‐530)

Truck	loadout	
(HICAL) ‐‐ ‐‐

FG‐BGHSE	
(D‐500)

Conveyor	gallery	
(HICAL) ‐‐ ‐‐

FG‐BGHSE	
(D‐510) HICAL	kiln	run	silo ‐‐ ‐‐
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NET	EMISSIONS	INCREASE	FROM	THE	PROPOSED	PROJECT

Pollutant
Net	Emissions	
Increase	(tpy)	a

PSD	SER/STR	b
PSD	Review	
Required?

NOX 946.5 40 Yes
CO 1,363.4 100 Yes
VOC 313.5 40 Yes
SO2 602.7 40 Yes

Total	PM 152.8 25 Yes
Total	PM10 110.5 15 Yes
Total	PM2.5 78.8 10 Yes

Lead 0.02 0.6 No
H2SO4 6.56 7 No
H2S ‐‐ 10 No
TRS ‐‐ 10 No

Fluorides ‐‐ 3 No
GHG	(CO2e) 685,142 75,000	ᶜ Yes

c	The	75,000	tpy	is	a	STR	threshold	[defined	in	40	CFR	§52.21(b)(49)(iv)],	not	a	PSD	SER;	the	Tailoring	Rule	
did	not	change	the	definition	of	“significant”	to	include	a	GHG	SER	threshold.

b	SERs	defined	in	Title	40	of	the	Code	of	Federal	Regulations	(40	CFR)	Section	(§)	52.21(b)(23)(i).

a		All	emissions,	including	greenhouse	gas	(GHG)	emissions	are	in	short	tons	per	year	(tpy).	
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Potential	Emissions	Summary
ANNUAL	EMISSIONS

NOX CO VOC SO2 Total	PM
Total	
PM10

Total	
PM2.5

Total	
HAP Lead H2SO4 H2S TRS Fluorides

EU‐KILN Kiln	#1	‐	Rotary	Pre‐Heat 739.13 542.03 24.64 600.06 78.40 70.63 62.85 11.91 8.62 HCl 0.02 4.94 ‐‐ ‐‐ ‐‐
FG‐BGHSE Nuisance	Collectors ‐‐ ‐‐ ‐‐ ‐‐ 17.04 12.78 8.52 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐ROADS Plant	Roadways ‐‐ ‐‐ ‐‐ ‐‐ 9.56 1.91 0.47 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐PILES Stockpiles ‐‐ ‐‐ ‐‐ ‐‐ 32.92 16.46 2.49 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐TANKS Tanks ‐‐ ‐‐ 4.7E‐02 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐PPENG Engines	‐	Natural	Gas 204.79 819.18 286.71 2.62 3.49 3.49 3.49 9.70 8.24 Formaldehyde 2.3E‐04 1.63 ‐‐ ‐‐ ‐‐
EU‐HTR Water	Bath	Heater 0.54 0.45 3.0E‐02 3.2E‐03 4.1E‐02 4.1E‐02 4.1E‐02 1.0E‐02 9.7E‐03 Hexane 2.7E‐06 4.9E‐05 ‐‐ ‐‐ ‐‐

FG‐EMENG Engines	‐	Diesel 2.06 1.71 2.06 2.5E‐03 0.12 0.12 0.12 6.3E‐03 1.9E‐03 Formaldehyde 1.5E‐05 2.1E‐04 ‐‐ ‐‐ ‐‐
FG‐CONV Conveyor	Transfers ‐‐ ‐‐ ‐‐ ‐‐ 11.23 5.07 0.77 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
EU‐QUARR Quarry 1.44 12.68 ‐‐ 0.55 5.07 2.07 0.28 4.9E‐04 4.2E‐04 Formaldehyde 8.6E‐06 ‐‐ 1.10 ‐‐ ‐‐

947.95 1,376.04 313.48 603.24 157.87 112.57 79.04 21.63 8.62 HCl 0.02 6.56 1.10 ‐‐ ‐‐
946.51 1,363.36 313.48 602.69 152.80 110.50 78.76 21.63 8.62 HCl 0.02 6.56 ‐‐ ‐‐ ‐‐

HOURLY	EMISSIONS

NOX CO VOC SO2 Total	PM
Total	
PM10

Total	
PM2.5

Total	
HAP Lead H2SO4 H2S TRS Fluorides

EU‐KILN Kiln	#1	‐	Rotary	Pre‐Heat 168.75 123.75 5.63 137.00 17.90 16.12 14.35 2.72 1.97 HCl 5.01E‐03 1.13 ‐‐ ‐‐ ‐‐
FG‐BGHSE Nuisance	Collectors ‐‐ ‐‐ ‐‐ ‐‐ 3.89 2.92 1.95 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐ROADS Plant	Roadways ‐‐ ‐‐ ‐‐ ‐‐ 2.51 0.50 0.12 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐PILES Stockpiles ‐‐ ‐‐ ‐‐ ‐‐ 7.52 3.76 0.57 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐TANKS Tanks ‐‐ ‐‐ 9.56 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
FG‐PPENG Engines	‐	Natural	Gas 46.76 187.03 65.46 0.60 0.80 0.80 0.80 2.21 1.88 Formaldehyde 5.3E‐05 0.37 ‐‐ ‐‐ ‐‐
EU‐HTR Water	Bath	Heater 0.12 0.10 6.7E‐03 7.4E‐04 9.3E‐03 9.3E‐03 9.3E‐03 2.3E‐03 2.2E‐03 Hexane 6.1E‐07 1.1E‐05 ‐‐ ‐‐ ‐‐

FG‐EMENG Engines	‐	Diesel 8.22 6.84 8.22 1.0E‐02 0.49 0.49 0.49 2.5E‐02 7.7E‐03 Formaldehyde 5.9E‐05 8.6E‐04 ‐‐ ‐‐ ‐‐
FG‐CONV Conveyor	Transfers ‐‐ ‐‐ ‐‐ ‐‐ 1.75 1.19 0.18 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
EU‐QUARR Quarry 27.61 243.85 ‐‐ 10.56 16.56 8.48 0.53 9.5E‐03 8.2E‐03 Formaldehyde 1.7E‐04 ‐‐ 21.12 ‐‐ ‐‐

251.47 561.57 88.87 148.17 51.42 34.27 18.99 4.97 1.97 HCl 5.28E‐03 1.50 21.12 ‐‐ ‐‐
223.85 317.72 88.87 137.61 34.86 25.79 18.46 4.96 1.97 HCl 5.12E‐03 1.50 ‐‐ ‐‐ ‐‐

Potential	Emissions	(lb/hr)

Total	Project	Emission	Increases

Max.	Single	HAP

Max.	Single	HAP

Total	Project	Emission	Increases
Total	Emissions	

Total	Facility	Emissions	

EU	ID Description

EU	ID Description

Potential	Emissions	(tpy)
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ANNUAL	GHG	EMISSIONS

CO2 CH4 N2O CO2e
b

EU‐KILN Kiln	#1	‐	Rotary	Pre‐Heat 622,401.60 29.85 4.34 624,445.19
FG‐BGHSE Nuisance	Collectors ‐‐ ‐‐ ‐‐ ‐‐
FG‐ROADS Plant	Roadways ‐‐ ‐‐ ‐‐ ‐‐
FG‐PILES Stockpiles ‐‐ ‐‐ ‐‐ ‐‐
FG‐TANKS Tanks ‐‐ ‐‐ ‐‐ ‐‐
FG‐PPENG Engines	‐	Natural	Gas 55,334.36 1.04 0.10 55,392.08
EU‐HTR Water	Bath	Heater 640.44 1.2E‐02 1.2E‐03 641.11

FG‐EMENG Engines	‐	Diesel 4,647.40 0.19 3.8E‐02 4,663.40
FG‐CONV Conveyor	Transfers ‐‐ ‐‐ ‐‐ ‐‐
EU‐QUARR Quarry 157.77 6.4E‐03 1.3E‐03 158.31

683,181.57 31.10 4.49 685,300.09
683,023.80 31.09 4.48 685,141.78

a		Greenhouse	gas	(GHG)	emissions	[i.e.,	carbon	dioxide	equivalent	(CO2e),	carbon	dioxide	(CO2),	nitrous	
oxide	(N2O),	and	methane	(CH4)]	are	in	short	tons	per	year	(tpy).	
b		CO2e	emissions	represent	the	sum	of	CO2,	N2O,	and	CH4	emissions	adjusted	by	each	pollutant’s	global	
warming	potential.		

EU	ID Description

Total	Facility	Emissions	
Total	Project	Emission	Increases

Potential	Emissions	(tpy)	a
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Coal	and	natural	gas‐fired	preheater	rotary	kiln	#1

POTENTIAL	PROCESS	DATA
Maximum	Lime	Production 1,350 ton/day
Stone	Feed	to	Limestone	Production	Ratio 2.05
Maximum	Limestone	Feed 2,768 tsf/day
Maximum	Limestone	Feed 115.3 tsf/hr
Kiln	Heat	Input	Capacity 281.0 MMBtu/hr
Kiln	Coal	Usage 11.9 ton/hr
Kiln	Coal	Usage 104,396 tpy
Kiln	NG	Usage 0.3 mmscf/hr
Kiln	NG	Usage 2,413 mmscf/yr
Potential	Operating	Hours 8,760 hr/yr

DIMENSIONAL	ANALYSIS
Mass	Conversion 2,000 lb/ton

EMISSION	FACTORS
Natural	Gas
SO2 2.44 lb/ton	lime
NOX 3.00 lb/ton	lime
CO 2.20 lb/ton	lime
Condensable	PM 0.19 lb/ton	lime
VOC 0.1 lb/ton	lime
OC 0.1 lb/ton	lime
H2SO4 0.0022 lb/lb	sulfur	in	fuel
H2S Not	Expected ‐‐
TRS Not	Expected ‐‐
Fluorides Not	Expected ‐‐
Lead 0.0005 lb/mmscf

Coal
SO2 2.44 lb/ton	lime
NOX 3.00 lb/ton	lime
CO 2.20 lb/ton	lime
Condensable	PM 0.19 lb/ton	lime
VOC 0.1 lb/ton	lime
OC 0.1 lb/ton	lime
H2SO4 0.0022 lb/lb	sulfur	in	fuel
H2S Not	Expected ‐‐
TRS Not	Expected ‐‐
Fluorides Not	Expected ‐‐
Lead 0.00042 lb/ton	coal
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Coal	and	natural	gas‐fired	preheater	rotary	kiln	#1

EMISSIONS	CALCULATIONS

Pollutant lb/hr a tpy b lb/hr a tpy b lb/hr a tpy b

SO2 137.00 600.06 137.00 600.06 137.00 600.06
NOX 168.75 739.13 168.75 739.13 168.75 739.13
CO 123.75 542.03 123.75 542.03 123.75 542.03
Filterable	PM ‐‐	c ‐‐	c ‐‐	c ‐‐	c 7.099 31.10
PM	total ‐‐	c ‐‐	c ‐‐	c ‐‐	c 17.899 78.40
Filterable	PM10 ‐‐	c ‐‐	c ‐‐	c ‐‐	c 5.325 23.32
Total	PM10 ‐‐	c ‐‐	c ‐‐	c ‐‐	c 16.125 70.63
Filterable	PM2.5 ‐‐	c ‐‐	c ‐‐	c ‐‐	c 3.550 15.55
Total	PM2.5 ‐‐	c ‐‐	c ‐‐	c ‐‐	c 14.350 62.85
Condensable	PM 10.80 47.30 10.80 47.30 10.800 47.30
VOC 5.63 24.64 5.63 24.64 5.625 24.64
OC 5.63 24.64 5.63 24.64 5.625 24.64
H2SO4 0.02 0.08 1.13 4.94 1.13 4.94
H2S Not	Expected Not	Expected Not	Expected Not	Expected ‐‐ ‐‐
TRS Not	Expected Not	Expected Not	Expected Not	Expected ‐‐ ‐‐
Fluorides Not	Expected Not	Expected Not	Expected Not	Expected ‐‐ ‐‐
Lead 1.38E‐04 6.03E‐04 5.01E‐03 2.19E‐02 5.01E‐03 2.19E‐02
a	 Pollutant	Emissions	(lb/hr)	=	Emission	Factor	(lb/ton	stone,	lb/mmscf,	lb/lb	fuel	sulfur,	or	lb/ton	coal)	*	Max	Throughput	(ton	stone/hr,	mmscf	natural	gas/hr,	lb	fuel	sulfur/hr,	or	ton	coal/hr)
b	 Pollutant	Emissions	(tpy)	=	Emission	Factor	(lb/ton	stone,	lb/mmscf,	lb/lb	fuel	sulfur,	or	lb/ton	coal)	*	Max	Throughput	(lb	stone/yr,	mmscf	natural	gas/yr,	lb	fuel	sulfur/yr,	or	ton	coal/yr)	/	2,000	(lbs/ton)
c 	Filterable	PM,	PM 10 ,	and	PM 2.5 	emissions	based	on	nuisance	collector	emissions.	

HAZARDOUS	AIR	POLLUTANTS	(HAP)	EMISSIONS

(lb/mmscf) Reference (%) Footnote (lb/ton	coal) Reference (%) Footnote (lb/hr)	c (tpy)	d (lb/hr)	c,j (tpy)	d,k (lb/hr) (tpy)
2‐Methylnaphthalene 91‐57‐6 2.40E‐05 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 6.61E‐06 2.90E‐05 ‐‐ ‐‐ 6.61E‐06 2.90E‐05
3‐Methylchloranthrene 56‐49‐5 1.80E‐06 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 4.96E‐07 2.17E‐06 ‐‐ ‐‐ 4.96E‐07 2.17E‐06
5‐Methyl	chrysene 3697‐24‐3 ‐‐ ‐‐ ‐‐ ‐‐ 2.20E‐08 AP‐42	Table	1.1‐13 ‐‐ h ‐‐ ‐‐ 2.62E‐07 1.15E‐06 2.62E‐07 1.15E‐06
7,12‐Dimethylbenz(a)anthracene 57‐97‐6 1.60E‐05 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 4.41E‐06 1.93E‐05 ‐‐ ‐‐ 4.41E‐06 1.93E‐05
Acenaphthene 83‐32‐9 1.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 5.10E‐07 AP‐42	Table	1.1‐13 ‐‐ h 9.92E‐09 4.34E‐08 6.08E‐06 2.66E‐05 6.08E‐06 2.66E‐05
Acenaphthylene 203‐96‐8 1.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 2.50E‐07 AP‐42	Table	1.1‐13 ‐‐ h 9.92E‐09 4.34E‐08 2.98E‐06 1.30E‐05 2.98E‐06 1.30E‐05
Anthracene 120‐12‐7 2.40E‐06 AP‐42	Table	1.4‐3 0.9800 e 2.10E‐07 AP‐42	Table	1.1‐13 ‐‐ h 1.32E‐08 5.79E‐08 2.50E‐06 1.10E‐05 2.50E‐06 1.10E‐05
Benzo(a)anthracene 56‐55‐3 1.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 8.00E‐08 AP‐42	Table	1.1‐13 ‐‐ h 9.92E‐09 4.34E‐08 9.53E‐07 4.18E‐06 9.53E‐07 4.18E‐06
Benzo(a)pyrene 50‐32‐8 1.20E‐06 AP‐42	Table	1.4‐3 0.9800 e 3.80E‐08 AP‐42	Table	1.1‐13 ‐‐ h 6.61E‐09 2.90E‐08 4.53E‐07 1.98E‐06 4.53E‐07 1.98E‐06
Benzo(b)fluoranthene 205‐99‐2 1.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 1.10E‐07 AP‐42	Table	1.1‐13 ‐‐ h 9.92E‐09 4.34E‐08 1.31E‐06 5.74E‐06 1.31E‐06 5.74E‐06
Benzo(k)fluoranthene 207‐08‐9 1.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 1.10E‐07 AP‐42	Table	1.1‐13 ‐‐ h 9.92E‐09 4.34E‐08 1.31E‐06 5.74E‐06 1.31E‐06 5.74E‐06
Benzo(g,h,i)perylene 191‐24‐2 1.20E‐06 AP‐42	Table	1.4‐3 0.9800 e 2.70E‐08 AP‐42	Table	1.1‐13 ‐‐ h 6.61E‐09 2.90E‐08 3.22E‐07 1.41E‐06 3.22E‐07 1.41E‐06
Benzo(j)fluoranthene 205‐82‐3 ‐‐ ‐‐ ‐‐ ‐‐ 1.10E‐07 AP‐42	Table	1.1‐13 ‐‐ h ‐‐ ‐‐ 1.31E‐06 5.74E‐06 1.31E‐06 5.74E‐06
Biphenyl 92‐52‐4 ‐‐ ‐‐ ‐‐ ‐‐ 1.70E‐06 AP‐42	Table	1.1‐13 ‐‐ h ‐‐ ‐‐ 2.03E‐05 8.87E‐05 2.03E‐05 8.87E‐05
Chrysene 218‐01‐9 1.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 1.00E‐07 AP‐42	Table	1.1‐13 ‐‐ h 9.92E‐09 4.34E‐08 1.19E‐06 5.22E‐06 1.19E‐06 5.22E‐06
Dibenzo(a,h)anthracene 53‐70‐3 1.20E‐06 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3.31E‐07 1.45E‐06 ‐‐ ‐‐ 3.31E‐07 1.45E‐06
Fluoranthene 206‐44‐0 3.00E‐06 AP‐42	Table	1.4‐3 0.9800 e 7.10E‐07 AP‐42	Table	1.1‐13 ‐‐ h 1.65E‐08 7.24E‐08 8.46E‐06 3.71E‐05 8.46E‐06 3.71E‐05
Fluorene 86‐73‐7 2.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 9.10E‐07 AP‐42	Table	1.1‐13 ‐‐ h 1.54E‐08 6.76E‐08 1.08E‐05 4.75E‐05 1.08E‐05 4.75E‐05
Indeno(1,2,3‐cd)pyrene 193‐39‐5 1.80E‐06 AP‐42	Table	1.4‐3 0.9800 e 6.10E‐08 AP‐42	Table	1.1‐13 ‐‐ h 9.92E‐09 4.34E‐08 7.27E‐07 3.18E‐06 7.27E‐07 3.18E‐06
Phenanthrene 85‐01‐8 1.70E‐05 AP‐42	Table	1.4‐3 0.9800 e 2.70E‐06 AP‐42	Table	1.1‐13 ‐‐ h 9.37E‐08 4.10E‐07 3.22E‐05 1.41E‐04 3.22E‐05 1.41E‐04
Pyrene 129‐00‐0 5.00E‐06 AP‐42	Table	1.4‐3 0.9800 e 3.30E‐07 AP‐42	Table	1.1‐13 ‐‐ h 2.75E‐08 1.21E‐07 3.93E‐06 1.72E‐05 3.93E‐06 1.72E‐05
Acetaldehyde 75‐07‐0 ‐‐ ‐‐ ‐‐ ‐‐ 5.70E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 6.79E‐03 2.98E‐02 6.79E‐03 2.98E‐02
Acetophenone 98‐86‐2 ‐‐ ‐‐ ‐‐ ‐‐ 1.50E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 1.79E‐04 7.83E‐04 1.79E‐04 7.83E‐04
Acrolein 107‐02‐8 ‐‐ ‐‐ ‐‐ ‐‐ 2.90E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 3.46E‐03 1.51E‐02 3.46E‐03 1.51E‐02
Antimony 7440‐36‐0 ‐‐ ‐‐ ‐‐ ‐‐ 1.80E‐05 AP‐42	Table	1.1‐18 ‐‐ h ‐‐ ‐‐ 2.15E‐04 9.40E‐04 2.15E‐04 9.40E‐04
Arsenic 7440‐38‐2 2.00E‐04 AP‐42	Table	1.4‐4 0.9992 f 4.10E‐04 AP‐42	Table	1.1‐18 ‐‐ h 4.45E‐08 1.95E‐07 4.89E‐03 2.14E‐02 4.89E‐03 2.14E‐02
Barium 7440‐39‐3 4.40E‐03 AP‐42	Table	1.4‐4 0.9992 f ‐‐ ‐‐ ‐‐ ‐‐ 9.79E‐07 4.29E‐06 ‐‐ ‐‐ 9.79E‐07 4.29E‐06
Benzene 71‐43‐2 2.10E‐03 AP‐42	Table	1.4‐3 ‐‐ ‐‐ 1.30E‐03 AP‐42	Table	1.1‐14 ‐‐ h 5.79E‐04 2.53E‐03 1.55E‐02 6.79E‐02 1.55E‐02 6.79E‐02
Benzyl	chloride 100‐44‐7 ‐‐ ‐‐ ‐‐ ‐‐ 7.00E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 8.34E‐03 3.65E‐02 8.34E‐03 3.65E‐02
Beryllium 7440‐41‐7 1.20E‐05 AP‐42	Table	1.4‐4 0.9996 f 2.10E‐05 AP‐42	Table	1.1‐18 ‐‐ h 1.21E‐09 5.31E‐09 2.50E‐04 1.10E‐03 2.50E‐04 1.10E‐03
Bis(2‐ethylhexyl)phthalate	(DEHP) 117‐81‐7 ‐‐ ‐‐ ‐‐ ‐‐ 7.30E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 8.70E‐04 3.81E‐03 8.70E‐04 3.81E‐03
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Bromoform 75‐25‐2 ‐‐ ‐‐ ‐‐ ‐‐ 3.90E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 4.65E‐04 2.04E‐03 4.65E‐04 2.04E‐03
Butane 106‐97‐8 2.10E+00 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 5.79E‐01 2.53E+00 ‐‐ ‐‐ 5.79E‐01 2.53E+00
Cadmium 7440‐43‐9 1.10E‐03 AP‐42	Table	1.4‐4 0.9992 f 5.10E‐05 AP‐42	Table	1.1‐18 ‐‐ h 2.45E‐07 1.07E‐06 6.08E‐04 2.66E‐03 6.08E‐04 2.66E‐03
Carbon	disulfide 75‐15‐0 ‐‐ ‐‐ ‐‐ ‐‐ 1.30E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 1.55E‐03 6.79E‐03 1.55E‐03 6.79E‐03
2‐Chloroacetophenone 532‐27‐4 ‐‐ ‐‐ ‐‐ ‐‐ 7.00E‐06 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 8.34E‐05 3.65E‐04 8.34E‐05 3.65E‐04
Chlorobenzene 108‐90‐7 ‐‐ ‐‐ ‐‐ ‐‐ 2.20E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 2.62E‐04 1.15E‐03 2.62E‐04 1.15E‐03
Chloroform 67‐66‐3 ‐‐ ‐‐ ‐‐ ‐‐ 5.90E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 7.03E‐04 3.08E‐03 7.03E‐04 3.08E‐03
Chromium 7440‐47‐3 1.40E‐03 AP‐42	Table	1.4‐4 0.9994 f 2.60E‐04 AP‐42	Table	1.1‐18 ‐‐ h 2.45E‐07 1.08E‐06 3.10E‐03 1.36E‐02 3.10E‐03 1.36E‐02
Chromium	(VI) 18540‐29‐9 ‐‐ ‐‐ ‐‐ ‐‐ 7.90E‐05 AP‐42	Table	1.1‐18 ‐‐ h ‐‐ ‐‐ 9.41E‐04 4.12E‐03 9.41E‐04 4.12E‐03
Cobalt 7440‐48‐4 8.40E‐05 AP‐42	Table	1.4‐4 0.9992 f 1.00E‐04 AP‐42	Table	1.1‐18 ‐‐ h 1.87E‐08 8.18E‐08 1.19E‐03 5.22E‐03 1.19E‐03 5.22E‐03
Copper 7440‐50‐8 8.50E‐04 AP‐42	Table	1.4‐4 0.9992 f ‐‐ ‐‐ ‐‐ ‐‐ 1.89E‐07 8.28E‐07 ‐‐ ‐‐ 1.89E‐07 8.28E‐07
Cumene 98‐82‐8 ‐‐ ‐‐ ‐‐ ‐‐ 5.30E‐06 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 6.32E‐05 2.77E‐04 6.32E‐05 2.77E‐04
Cyanide ‐ ‐‐ ‐‐ ‐‐ ‐‐ 2.50E‐03 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 2.98E‐02 1.30E‐01 2.98E‐02 1.30E‐01
Dichlorobenzene 106‐46‐7 1.20E‐03 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3.31E‐04 1.45E‐03 ‐‐ ‐‐ 3.31E‐04 1.45E‐03
2,4‐Dinitrotoluene 121‐14‐2 ‐‐ ‐‐ ‐‐ ‐‐ 2.80E‐07 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 3.34E‐06 1.46E‐05 3.34E‐06 1.46E‐05
Dimethyl	sulfate 77‐78‐1 ‐‐ ‐‐ ‐‐ ‐‐ 4.80E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 5.72E‐04 2.51E‐03 5.72E‐04 2.51E‐03
Ethane 74‐84‐0 3.10E+00 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 8.54E‐01 3.74E+00 ‐‐ ‐‐ 8.54E‐01 3.74E+00
Ethyl	benzene 100‐41‐4 ‐‐ ‐‐ ‐‐ ‐‐ 9.40E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 1.12E‐03 4.91E‐03 1.12E‐03 4.91E‐03
Ethyl	chloride 75‐00‐3 ‐‐ ‐‐ ‐‐ ‐‐ 4.20E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 5.01E‐04 2.19E‐03 5.01E‐04 2.19E‐03
Ethylene	dichloride 107‐06‐2 ‐‐ ‐‐ ‐‐ ‐‐ 4.00E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 4.77E‐04 2.09E‐03 4.77E‐04 2.09E‐03
Ethylene	dibromide 106‐93‐4 ‐‐ ‐‐ ‐‐ ‐‐ 1.20E‐06 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 1.43E‐05 6.26E‐05 1.43E‐05 6.26E‐05
Formaldehyde 50‐00‐0 7.50E‐02 AP‐42	Table	1.4‐3 ‐‐ ‐‐ 2.40E‐04 AP‐42	Table	1.1‐14 ‐‐ h 2.07E‐02 9.05E‐02 2.86E‐03 1.25E‐02 2.07E‐02 9.05E‐02

HCl 7647‐01‐0 ‐‐ ‐‐ ‐‐ ‐‐ 3.50E‐02 Stack	Test	Data	i

(lb/ton	lime) ‐‐
‐‐ ‐‐ ‐‐ 1.97E+00 8.62E+00 1.97E+00 8.62E+00

HF 7664‐39‐3 ‐‐ ‐‐ ‐‐ ‐‐ 1.60E‐03 Stack	Test	Data	i

(lb/ton	lime) ‐‐
‐‐ ‐‐ ‐‐ 9.00E‐02 3.94E‐01 9.00E‐02 3.94E‐01

Hexane 110‐54‐3 1.80E+00 AP‐42	Table	1.4‐3 ‐‐ ‐‐ 6.70E‐05 AP‐42	Table	1.1‐14 ‐‐ h 4.96E‐01 2.17E+00 7.98E‐04 3.50E‐03 4.96E‐01 2.17E+00
Isophorone 78‐59‐1 ‐‐ ‐‐ ‐‐ ‐‐ 5.80E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 6.91E‐03 3.03E‐02 6.91E‐03 3.03E‐02
Lead	Compounds 7439‐92‐1 ‐‐ ‐‐ ‐‐ ‐‐ 4.20E‐04 AP‐42	Table	1.1‐18 ‐‐ h ‐‐ ‐‐ 5.01E‐03 2.19E‐02 5.01E‐03 2.19E‐02
Magnesium 7439‐95‐4 ‐‐ ‐‐ ‐‐ ‐‐ 1.10E‐02 AP‐42	Table	1.1‐18 ‐‐ h ‐‐ ‐‐ 1.31E‐01 5.74E‐01 1.31E‐01 5.74E‐01
Manganese 7439‐96‐5 3.80E‐04 AP‐42	Table	1.4‐4 0.9998 f 4.90E‐04 AP‐42	Table	1.1‐18 ‐‐ h 1.88E‐08 8.24E‐08 5.84E‐03 2.56E‐02 5.84E‐03 2.56E‐02
Mercury 7439‐97‐6 2.60E‐04 AP‐42	Table	1.4‐4 0.6629 f 8.30E‐05 AP‐42	Table	1.1‐18 ‐‐ h 2.41E‐05 1.06E‐04 9.89E‐04 4.33E‐03 9.89E‐04 4.33E‐03
Methyl	bromide	 74‐83‐9 ‐‐ ‐‐ ‐‐ ‐‐ 1.60E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 1.91E‐03 8.35E‐03 1.91E‐03 8.35E‐03
Methyl	chloride	 74‐87‐3 ‐‐ ‐‐ ‐‐ ‐‐ 5.30E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 6.32E‐03 2.77E‐02 6.32E‐03 2.77E‐02
Methyl	ethyl	ketone	 78‐93‐3 ‐‐ ‐‐ ‐‐ ‐‐ 3.90E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 4.65E‐03 2.04E‐02 4.65E‐03 2.04E‐02
Methyl	hydrazine	 60‐34‐4 ‐‐ ‐‐ ‐‐ ‐‐ 1.70E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 2.03E‐03 8.87E‐03 2.03E‐03 8.87E‐03
Methyl	methacrylate 80‐62‐6 ‐‐ ‐‐ ‐‐ ‐‐ 2.00E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 2.38E‐04 1.04E‐03 2.38E‐04 1.04E‐03
Methyl	tert	butyl	ether 1634‐04‐4 ‐‐ ‐‐ ‐‐ ‐‐ 3.50E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 4.17E‐04 1.83E‐03 4.17E‐04 1.83E‐03
Methylene	chloride 75‐09‐2 ‐‐ ‐‐ ‐‐ ‐‐ 2.90E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 3.46E‐03 1.51E‐02 3.46E‐03 1.51E‐02
Molybdenum 7439‐98‐7 1.10E‐03 AP‐42	Table	1.4‐4 0.9992 f ‐‐ ‐‐ ‐‐ ‐‐ 2.45E‐07 1.07E‐06 ‐‐ ‐‐ 2.45E‐07 1.07E‐06
Naphthalene 91‐20‐3 6.10E‐04 AP‐42	Table	1.4‐3 0.9800 e 1.30E‐05 AP‐42	Table	1.1‐13 ‐‐ h 3.36E‐06 1.47E‐05 1.55E‐04 6.79E‐04 1.55E‐04 6.79E‐04
Nickel 7440‐02‐0 2.10E‐03 AP‐42	Table	1.4‐4 0.9992 f 2.80E‐04 AP‐42	Table	1.1‐18 ‐‐ h 4.67E‐07 2.05E‐06 3.34E‐03 1.46E‐02 3.34E‐03 1.46E‐02
Pentane 109‐66‐0 2.60E+00 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 7.16E‐01 3.14E+00 ‐‐ ‐‐ 7.16E‐01 3.14E+00
Phenol 108‐95‐2 ‐‐ ‐‐ ‐‐ ‐‐ 1.60E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 1.91E‐04 8.35E‐04 1.91E‐04 8.35E‐04
Propane 74‐98‐6 1.60E+00 AP‐42	Table	1.4‐3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 4.41E‐01 1.93E+00 ‐‐ ‐‐ 4.41E‐01 1.93E+00
Propionaldehyde 123‐38‐6 ‐‐ ‐‐ ‐‐ ‐‐ 3.80E‐04 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 4.53E‐03 1.98E‐02 4.53E‐03 1.98E‐02
Styrene	 100‐42‐5 ‐‐ ‐‐ ‐‐ ‐‐ 2.50E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 2.98E‐04 1.30E‐03 2.98E‐04 1.30E‐03
Selenium 7782‐49‐2 2.40E‐05 AP‐42	Table	1.4‐4 0.9980 f 1.30E‐03 AP‐42	Table	1.1‐18 ‐‐ h 1.35E‐08 5.93E‐08 1.55E‐02 6.79E‐02 1.55E‐02 6.79E‐02
Tetrachloroethylene	 127‐18‐4 ‐‐ ‐‐ ‐‐ ‐‐ 4.30E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 5.12E‐04 2.24E‐03 5.12E‐04 2.24E‐03
Toluene	 108‐88‐3 3.40E‐03 AP‐42	Table	1.4‐3 ‐‐ ‐‐ 2.40E‐04 AP‐42	Table	1.1‐14 ‐‐ h 9.37E‐04 4.10E‐03 2.86E‐03 1.25E‐02 2.86E‐03 1.25E‐02
1,1,1‐Trichloroethane	 71‐55‐6 ‐‐ ‐‐ ‐‐ ‐‐ 2.00E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 2.38E‐04 1.04E‐03 2.38E‐04 1.04E‐03
Vanadium 7440‐62‐2 2.30E‐03 AP‐42	Table	1.4‐4 0.9992 f ‐‐ ‐‐ ‐‐ ‐‐ 5.12E‐07 2.24E‐06 ‐‐ ‐‐ 5.12E‐07 2.24E‐06
Vinyl	acetate 108‐05‐4 ‐‐ ‐‐ ‐‐ ‐‐ 7.60E‐06 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 9.06E‐05 3.97E‐04 9.06E‐05 3.97E‐04
Xylenes 1330‐20‐7 ‐‐ ‐‐ ‐‐ ‐‐ 3.70E‐05 AP‐42	Table	1.1‐14 ‐‐ h ‐‐ ‐‐ 4.41E‐04 1.93E‐03 4.41E‐04 1.93E‐03
Zinc 7440‐66‐6 2.92E‐02 AP‐42	Table	1.4‐4 0.9992 f ‐‐ ‐‐ ‐‐ ‐‐ 6.50E‐06 2.85E‐05 ‐‐ ‐‐ 6.50E‐06 2.85E‐05
2,3,7,8‐TCDD 1746‐01‐6 ‐‐ ‐‐ ‐‐ ‐‐ 1.43E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 1.70E‐10 7.46E‐10 1.70E‐10 7.46E‐10
Total	TCDD 41903‐57‐5 ‐‐ ‐‐ ‐‐ ‐‐ 9.28E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 1.11E‐09 4.84E‐09 1.11E‐09 4.84E‐09
Total	PeCDD 36088‐22‐9 ‐‐ ‐‐ ‐‐ ‐‐ 4.47E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 5.33E‐10 2.33E‐09 5.33E‐10 2.33E‐09
Total	HxCDD 34465‐46‐8 ‐‐ ‐‐ ‐‐ ‐‐ 2.87E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 3.42E‐10 1.50E‐09 3.42E‐10 1.50E‐09
Total	HpCDD 37871‐00‐4 ‐‐ ‐‐ ‐‐ ‐‐ 8.34E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 9.94E‐10 4.35E‐09 9.94E‐10 4.35E‐09
Total	OCDD 3268‐87‐9 ‐‐ ‐‐ ‐‐ ‐‐ 4.16E‐10 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 4.96E‐09 2.17E‐08 4.96E‐09 2.17E‐08
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2,3,7,8‐TCDF 51207‐31‐9 ‐‐ ‐‐ ‐‐ ‐‐ 5.10E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 6.08E‐10 2.66E‐09 6.08E‐10 2.66E‐09
Total	TCDF 30402‐14‐3 ‐‐ ‐‐ ‐‐ ‐‐ 4.04E‐10 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 4.81E‐09 2.11E‐08 4.81E‐09 2.11E‐08
Total	PeCDF 30402‐15‐4 ‐‐ ‐‐ ‐‐ ‐‐ 3.53E‐10 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 4.21E‐09 1.84E‐08 4.21E‐09 1.84E‐08
Total	HxCDF 55684‐94‐1 ‐‐ ‐‐ ‐‐ ‐‐ 1.92E‐10 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 2.29E‐09 1.00E‐08 2.29E‐09 1.00E‐08
Total	HpCDF 38998‐75‐3 ‐‐ ‐‐ ‐‐ ‐‐ 7.68E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 9.15E‐10 4.01E‐09 9.15E‐10 4.01E‐09
Total	OCDF 39001‐02‐0 ‐‐ ‐‐ ‐‐ ‐‐ 6.63E‐11 AP‐42	Table	1.1‐12 ‐‐ h ‐‐ ‐‐ 7.90E‐10 3.46E‐09 7.90E‐10 3.46E‐09

0.52 2.27 2.21 9.66 2.72 11.91
0.50 2.17 1.97 8.62 1.97 8.62

a 	Emission	factors	for	HAP	emissions	for	natural	gas	combustion	are	from	AP‐42	Section	1.4	(Natural	Gas	Combustion),	dated	7/98.
b 	Emission	factors	for	HAP	emissions	for	coal	combustion	are	from	AP‐42	Section	1.1	(Bituminous	And	Subbituminous	Coal	Combustion),	dated	9/98.
c	 Pollutant	Emissions	(lb/hr)	=	Emission	Factor	(lb/mmscf	or	lb/ton	coal)	*	Max	Throughput	(mmscf	natural	gas/hr	or	ton	coal/hr)	*	(1	‐	Control	Efficiency)
d	 Pollutant	Emissions	(tpy)	=	Emission	Factor	(lb/mmscf	or	lb/ton	coal)	*	Max	Throughput	(mmscf	natural	gas/yr	or	ton	coal/yr)	*	(1	‐	Control	Efficiency)	/	2,000	(lbs/ton)
e  Removal efficiency per "Emissions from Combustion Processes: Origin, Measurement, Control", Clement & Kagel, Lewis Publishers, Inc. 1990.
f 	Control	efficiency	obtained	from	Coal+	Engineered	Fuel	Permit	Application.	Efficiencies	known	for	Beryllium,	Chromium,	Manganese,	Mercury,	and	Selenium.	For	other	metal	toxics,	the	destruction	efficiencies	are	the	average	of	the	known	efficiencies.
g 	Removal	efficiency	conservatively	estimated	at	95%	based	on	U.S.	EPA	Air	Pollution	Control	Technology	Fact	Sheet	EPA‐452/F‐03‐016.
h  AP‐42 emission factors include control efficiency from lime and fabric filter.
i  Emission factors from performance testing at Pleasant Gap, PA Kiln 6, 2006 (HF) and 2018 (HCl).
j	 Pollutant	Emissions	(lb/hr)	=	Emission	Factor	(lb/ton	stone)	*	Max	Limestone	Feed	(tsf/hr)	/	Stone	Feed	to	Limestone	Production	Ratio	*	(1	‐	Control	Efficiency)
k	 Pollutant	Emissions	(tpy)	=	Emission	Factor	(lb/ton	stone)	*	Max	Throughput	(tsf/yr)	*	(1	‐	Control	Efficiency)	/	2,000	(lbs/ton)

CONTROL	EFFICIENCIES
Heavy Metal TAC CAS Control Efficiency  a CAS
Antimony 7440‐36‐0 0.9992 7782‐50‐5
Arsenic 7440‐38‐2 0.9992 7647‐01‐0
Barium 7440‐39‐3 0.9992 7664‐39‐3
Beryllium 7440‐41‐7 0.9996

Boron  7440‐42‐8 0.9992

Cadmium 7440‐43‐9 0.9992

Chromium 7440‐47‐3 0.9994

Cobalt 7440‐48‐4 0.9992 CAS
Copper 7440‐50‐8 0.9992 ‐‐
Lead 7439‐92‐1 0.9992 ‐‐
Manganese 7439‐96‐5 0.9998

Mercury 7439‐97‐6 0.6629

Molybdenum 7439‐98‐7 0.9992

Nickel 7440‐02‐0 0.9992

Phosphorus 7723‐14‐0 0.9992

Selenium 7782‐49‐2 0.9980

Silver 7440‐22‐4 0.9992

Strontium 7440‐24‐6 0.9992

Thallium 7440‐28‐0 0.9992

Tin 7440‐31‐5 0.9992

Titanium 7440‐32‐6 0.9992

Vanadium 7440‐62‐2 0.9992

Yttrium 7440‐65‐5 0.9992

Zinc 7440‐66‐6 0.9992

Potassium 7440‐09‐7 0.9992

Sodium 7440‐23‐5 0.9992

Average Efficiency ‐‐ 0.9992

PAH
a  Removal efficiency per "Emissions from Combustion Processes: Origin, Measurement, Control", Clement 
& Kagel, Lewis Publishers, Inc. 1990. AP‐42 emission factors for PCDD/PCDF from coal include control 
efficiency from lime and fabric filter.

a  Destruction efficiency obtained from PTI application for a similar source (Permit to Install 
128‐17, Carmeuse Lime & Stone, SRN B2169, issued by EGLE April 25, 2018). Efficiencies 
known for Beryllium, Chromium, Manganese, Mercury and Selenium. For other metal toxics, 
the destruction efficiencies are the average of the known efficiencies.

Control	Efficiency	 a

0.95
0.95
0.95

Acid	gas	TAC
Chlorine
Hydrogen	Chloride	(HCl)
Hydrogen	Fluoride	(HF)
a  Removal efficiency conservatively estimated at 95% based on U.S. EPA Air Pollution Control Technology 
Fact Sheet EPA‐452/F‐03‐016.

Control Efficiency  a

0.9980

0.9800

Polyaromatics
PCDD/PCDF

Total:
Worst‐Case	Single	HAP:
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Nuisance	Collectors

POTENTIAL	PROCESS	DATA
Potential	Operating	Hours 8,760 hr/yr

MAX	BLOWER	FLOW	RATES
Process	Baghouse,	D‐169 207,067 cfm
Stone	dressing	screen	building,	D‐058 4,500 cfm
Dust	silo,	D‐921 3,500 cfm
Dust	silo,	D‐926 1,500 cfm
Dust	silo,	D‐932 1,500 cfm
Conveyor	gallery	(HICAL),	D‐500 13,500 cfm
HICAL	kiln	run	silo,	D‐510 6,500 cfm
Conveyor	gallery	(HICAL),	D‐520 11,500 cfm
Truck	loadout	(HICAL),	D‐530 15,000 cfm
Rail	loadout,	D‐540 3,500 cfm
Truck	loadout	(HICAL),	D‐106 1,500 cfm
Truck	loadout	(HICAL),	D‐126 1,500 cfm
Truck	loadout	(HICAL),	D‐146 1,500 cfm
Dolomite	kiln	run	silo,	D‐610 5,000 cfm
Conveyor	gallery	(Dolomite),	D‐620 11,500 cfm
Truck	loadout	(Dolomite),	D‐630 15,000 cfm
Rail	loadout,	D‐640 3,500 cfm
Truck	loadout	(Dolomite),	D‐206 1,500 cfm
Truck	loadout	(Dolomite),	D‐226 1,500 cfm
Truck	loadout	(Dolomite),	D‐246 1,500 cfm
Coal	Silo,	D‐026 1,500 cfm
Rail	loadout	(dust),	D‐931 3,500 cfm
Rail	loadout	(dust),	D‐936 3,500 cfm

DIMENSIONAL	ANALYSIS
Time	Conversion 60 min/hr
Mass	Conversion 2,000 lbs/ton
Mass	Conversion 7,000 gr/lb

EMISSION	FACTORS
Filterable	PM 0.004 gr/dscf
Filterable	PM10 0.003 gr/dscf
Filterable	PM2.5 0.002 gr/dscf
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Nuisance	Collectors

EMISSIONS	CALCULATIONS

lb/hr a tpy b lb/hr a tpy b lb/hr a tpy b

Process	Baghouse,	D‐169 7.10 31.10 5.32 23.32 3.55 15.55

Stone	dressing	screen	building,	D‐058 0.15 0.68 0.12 0.51 0.08 0.34
Dust	silo,	D‐921 0.12 0.53 0.09 0.39 0.06 0.26
Dust	silo,	D‐926 0.05 0.23 0.04 0.17 0.03 0.11
Dust	silo,	D‐932 0.05 0.23 0.04 0.17 0.03 0.11
Conveyor	gallery	(HICAL),	D‐500 0.46 2.03 0.35 1.52 0.23 1.01
HICAL	kiln	run	silo,	D‐510 0.22 0.98 0.17 0.73 0.11 0.49
Conveyor	gallery	(HICAL),	D‐520 0.39 1.73 0.30 1.30 0.20 0.86
Truck	loadout	(HICAL),	D‐530 0.51 2.25 0.39 1.69 0.26 1.13
Rail	loadout,	D‐540 0.12 0.53 0.09 0.39 0.06 0.26
Truck	loadout	(HICAL),	D‐106 0.05 0.23 0.04 0.17 0.03 0.11
Truck	loadout	(HICAL),	D‐126 0.05 0.23 0.04 0.17 0.03 0.11
Truck	loadout	(HICAL),	D‐146 0.05 0.23 0.04 0.17 0.03 0.11
Dolomite	kiln	run	silo,	D‐610 0.17 0.75 0.13 0.56 0.09 0.38
Conveyor	gallery	(Dolomite),	D‐620 0.39 1.73 0.30 1.30 0.20 0.86
Truck	loadout	(Dolomite),	D‐630 0.51 2.25 0.39 1.69 0.26 1.13
Rail	loadout,	D‐640 0.12 0.53 0.09 0.39 0.06 0.26
Truck	loadout	(Dolomite),	D‐206 0.05 0.23 0.04 0.17 0.03 0.11
Truck	loadout	(Dolomite),	D‐226 0.05 0.23 0.04 0.17 0.03 0.11
Truck	loadout	(Dolomite),	D‐246 0.05 0.23 0.04 0.17 0.03 0.11
Coal	Silo,	D‐026 0.05 0.23 0.04 0.17 0.03 0.11
Rail	loadout	(dust),	D‐931 0.12 0.53 0.09 0.39 0.06 0.26
Rail	loadout	(dust),	D‐936 0.12 0.53 0.09 0.39 0.06 0.26
Total	(excluding	kiln	dust	collector	emissions)	c 3.89 17.04 2.92 12.78 1.95 8.52
a 	Filterable	PM/PM 10 /PM 2.5 	Emissions	(lb/hr)	=	Dust	Collector	Flow	Rate	(cfm)	*	Filterable	PM/PM 10 /PM 2.5 	Emission	Factor	
(gr/dscf)	*	60	(min/hr)	/	7,000	(gr/lb)
b 	Filterable	PM/PM 10 /PM 2.5 	Emissions	(tpy)	=	Dust	Collector	Flow	Rate	(cfm)	*	Filterable	PM/PM 10 /PM 2.5 	Emission	Factor	
(gr/dscf)	*	60	(min/hr)	*	8760	(hrs/yr)	/	7,000	(gr/lb)	/	2,000	(lbs/ton)

Filterable	PM 10

Source
Filterable	PM 2.5Filterable	PM

Fuel	and	Material	Handling	Dust	Collectors

Kiln	Dust	Collector

c 	Emissions	from	the	process	baghouse	(i.e.,	the	kiln	dust	collector)	are	represented	under	the	kiln	emission	totals.
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Roadways

EQUATIONS

DIMENSIONAL	ANALYSIS
Mass	Conversion 2,000 lb/ton
Distance	Conversion 5,280 ft/mile
Time	Conversion 365 days/yr
Time	Conversion 24 hr/day

PROCESS	DATA
Maximum	Lime	Production 1,350 ton/day
Stone	hauled	to	site 106 ton/day
Max	fines	hauled	to	docks 300,000 tpy
Haul	Truck	Empty	Weight 55 ton
Haul	Truck	Loaded	Weight 124 ton
Truck	Material	Capacity 50 ton
Road	Limestone	Vehicle	Traffic 3 vehicles/day
Road	Lime	Vehicle	Traffic 10 vehicles/day
Road	Fines	Vehicle	Traffic 5 vehicles/day
Road	Fuel	Vehicle	Traffic 6 vehicles/day
Percentage	of	Lime	Shipped	via	Truck 35 %
Percentage	of	Lime	Shipped	via	Rail 65 %

Hourly/Daily	emission	factor	equation	for	Paved	Roads,	AP‐42	Section	13.2.1,	Equation	1	(January	2011).	Equation	1	has	been	modified	to	
add	the	C	factors	from	the	November	2006	edition	of	AP‐42	into	the	empirical	equation	to	account	for	emissions	from	tire	wear,	brake	
wear,	and	exhaust.

Yearly	emission	factor	equation	for	Unpaved	Roads,	AP‐42	Section	13.2.2,	Equation	2	(November	2006)

Hourly/Daily	emission	factor	equation	for	Unpaved	Roads,	AP‐42	Section	13.2.2,	Equation	1a	(November	2006)

E	=	[k	(sL)0.91(W)1.02](1‐P/4N)(1‐CE)+	C

E	=	k	(sL)0.91(W)1.02(1‐CE)	+	C

E	=	k	(s/12)a(W/3)b	(365‐P)(1‐CE)/365

E	=	k	(s/12)a(W/3)b(1‐CE)

Yearly	emission	factor	equation	for	Paved	Roads,	AP‐42	Section	13.2.1,	Equation	2	(January	2011).	Equation	2	has	been	modified	to	add	
the	C	factors	from	the	November	2006	edition	of	AP‐42	into	the	empirical	equation	to	account	for	emissions	from	tire	wear,	brake	wear,	
and	exhaust.
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Roadways

EMISSION	FACTORS
Paved	Roadways Unpaved	Roadways

0.011 lb/VMT 4.9 lb/VMT
0.0022 lb/VMT 1.5 lb/VMT
0.00054 lb/VMT 0.15 lb/VMT

150 days 150 days
8.2 g/m2 0.135 ‐‐

80% 0.7 ‐‐
0.00047 lb/VMT 0.9 ‐‐
0.00036 lb/VMT 0.45 ‐‐

365 days 365 days
0.890 lb/VMT Unpaved	Roadway	Watering	Efficiency	(CE) 75%
2.039 lb/VMT PM	Emission	Factor	‐	Hourly/Daily	Basis	(Empty) 0.196 lb/VMT
0.178 lb/VMT PM	Emission	Factor	‐	Hourly/Daily	Basis	(Loaded) 0.283 lb/VMT
0.408 lb/VMT PM10	Emission	Factor	‐	Hourly/Daily	Basis	(Empty) 0.024 lb/VMT
0.044 lb/VMT PM10	Emission	Factor	‐	Hourly/Daily	Basis	(Loaded) 0.035 lb/VMT
0.100 lb/VMT PM2.5	Emission	Factor	‐	Hourly/Daily	Basis	(Empty) 0.002 lb/VMT
0.799 lb/VMT PM2.5	Emission	Factor	‐	Hourly/Daily	Basis	(Loaded) 0.004 lb/VMT
1.829 lb/VMT PM	Emission	Factor	‐	Yearly	Basis	(Empty) 0.029 lb/VMT
0.160 lb/VMT PM	Emission	Factor	‐	Yearly	Basis	(Loaded) 0.042 lb/VMT
0.366 lb/VMT PM10 Emission	Factor	‐	Yearly	Basis	(Empty) 0.0036 lb/VMT
0.0395 lb/VMT PM10	Emission	Factor	‐	Yearly	Basis	(Loaded) 0.0052 lb/VMT
0.090 lb/VMT PM2.5 Emission	Factor	‐	Yearly	Basis	(Empty) 0.00036 lb/VMT

PM2.5 Emission	Factor	‐	Yearly	Basis	(Loaded) 0.00052 lb/VMT

PM

Roadway	Segment
Paved	or	
Unpaved

Segment	
Lengtha

(miles)

Empty	Lime	
Truck	

Emissions
(lb/hr)

Full	Lime	
Truck	

Emissions
(lb/hr)

Empty	
Limestone	Truck	

Emissions
(lb/hr)

Full	Limestone	
Truck	

Emissions
(lb/hr)

Empty	Fines	
Truck	

Emissions
(lb/hr)

Full	Fines	
Truck	

Emissions
(lb/hr)

Empty	Fuel	
Truck	

Emissions
(lb/hr)

Full	Fuel	
Truck	

Emissions
(lb/hr)

Total	
Emissions
(lb/hr)

A Paved 0.519 0.1923 0.4405 0.0961 0.2203 0.1154 0.2643 1.3289
B Paved 0.033 0.0121 0.0166 0.0287
C1 Paved 0.155 0.1316 0.0790 0.2106
C2 Paved 0.249 0.2118 0.2118
D Paved 0.042 0.0093 0.0214 0.0307
E Paved 0.265 0.2251 0.0590 0.2841
F1 Paved 0.241 0.2051 0.0537 0.2588
F2 Paved 0.073 0.0620 0.0620
G Unpaved 0.189 0.0077 0.0111 0.0188
H Unpaved 0.776 0.0317 0.0457 0.0774
a	Estimated	by	S.	Weaver	(Trinity	Consultants)	by	importing	site	plan	into	ArcGIS	and	tracing	path.

Empirical	constant	‐	PM	(a)
Empirical	constant	‐	PM10	and	PM2.5	(a)
Empirical	constant	‐	PM,	PM10,	and	PM2.5	(b)
Number	of	Days	in	the	Averaging	Period	(N)

Particle	Size	Multiplier	‐	PM	(k)
Particle	Size	Multiplier	‐	PM10	(k)
Particle	Size	Multiplier	‐	PM2.5	(k)
Number	of	Days	w/	at	least	0.01"	of	Precipitation	(P)
Paved	Silt	Loading	(sL)

POTENTIAL	EMISSIONS	‐	HOURLY

Paved	Roadway	Sweeping	&	Watering	Efficiency	(CE)
Brake	Wear	and	Tire	Wear	Factor	(C)	‐	PM/PM10

Brake	Wear	and	Tire	Wear	Factor	(C)	‐	PM2.5

Number	of	Days	in	the	Averaging	Period	(N)
PM	Emission	Factor	‐	Hourly/Daily	Basis	(Empty)

PM2.5	Emission	Factor	‐	Yearly	Basis	(Empty)
PM2.5	Emission	Factor	‐	Yearly	Basis	(Loaded)

PM10	Emission	Factor	‐	Yearly	Basis	(Loaded)

PM2.5	Emission	Factor	‐	Hourly/Daily	Basis	(Empty)
PM2.5	Emission	Factor	‐	Hourly/Daily	Basis	(Loaded)
PM	Emission	Factor	‐	Yearly	Basis	(Empty)
PM	Emission	Factor	‐	Yearly	Basis	(Loaded)
PM10	Emission	Factor	‐	Yearly	Basis	(Empty)

PM	Emission	Factor	‐	Hourly/Daily	Basis	(Loaded)
PM10	Emission	Factor	‐	Hourly/Daily	Basis	(Empty)
PM10	Emission	Factor	‐	Hourly/Daily	Basis	(Loaded)

Empirical	constant	‐	PM	(k)
Empirical	constant	‐	PM10	(k)
Empirical	constant	‐	PM2.5	(k)
Number	of	Days	w/	at	least	0.01"	of	Precipitation	(P)
Surface	material	silt	content	(%)	(s)
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Roadways

PM 10

Roadway	Segment
Paved	or	
Unpaved

Segment	
Lengtha

(miles)

Empty	Lime	
Truck	

Emissions
(lb/hr)

Full	Lime	
Truck	

Emissions
(lb/hr)

Empty	
Limestone	Truck	

Emissions
(lb/hr)

Full	Limestone	
Truck	

Emissions
(lb/hr)

Empty	Fines	
Truck	

Emissions
(lb/hr)

Full	Fines	
Truck	

Emissions
(lb/hr)

Empty	Fuel	
Truck	

Emissions
(lb/hr)

Full	Fuel	
Truck	

Emissions
(lb/hr)

Total	
Emissions
(lb/hr)

A Paved 0.519 0.0385 0.0882 0.0193 0.0441 0.0231 0.0529 0.2661
B Paved 0.033 0.0024 0.0033 0.0058
C1 Paved 0.155 0.0263 0.0158 0.0422
C2 Paved 0.249 0.0424 0.0424
D Paved 0.042 0.0019 0.0043 0.0061
E Paved 0.265 0.0451 0.0118 0.0569
F1 Paved 0.241 0.0411 0.0108 0.0518
F2 Paved 0.073 0.0124 0.0124
G Unpaved 0.189 0.0010 0.0014 0.0024
H Unpaved 0.776 0.0040 0.0057 0.0097
a	Estimated	by	S.	Weaver	(Trinity	Consultants)	by	importing	site	plan	into	ArcGIS	and	tracing	path.

PM 2.5

Roadway	Segment
Paved	or	
Unpaved

Segment	
Lengtha

(miles)

Empty	Lime	
Truck	

Emissions
(lb/hr)

Full	Lime	
Truck	

Emissions
(lb/hr)

Empty	
Limestone	Truck	

Emissions
(lb/hr)

Full	Limestone	
Truck	

Emissions
(lb/hr)

Empty	Fines	
Truck	

Emissions
(lb/hr)

Full	Fines	
Truck	

Emissions
(lb/hr)

Empty	Fuel	
Truck	

Emissions
(lb/hr)

Full	Fuel	
Truck	

Emissions
(lb/hr)

Total	
Emissions
(lb/hr)

A Paved 0.519 0.0095 0.0217 0.0048 0.0108 0.0057 0.0130 0.0655
B Paved 0.033 0.0006 0.0008 0.0014
C1 Paved 0.155 0.0065 0.0039 0.0104
C2 Paved 0.249 0.0104 0.0104
D Paved 0.042 0.0005 0.0011 0.0015
E Paved 0.265 0.0111 0.0029 0.0140
F1 Paved 0.241 0.0101 0.0027 0.0128
F2 Paved 0.073 0.0031 0.0031
G Unpaved 0.189 0.0001 0.0001 0.0002
H Unpaved 0.776 0.0004 0.0006 0.0010
a	Estimated	by	S.	Weaver	(Trinity	Consultants)	by	importing	site	plan	into	ArcGIS	and	tracing	path.
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Roadways

PM

Roadway	Segment
Paved	or	
Unpaved

Segment	
Lengtha

(miles)

Empty	Lime	
Truck	

Emissions
(tpy)

Full	Lime	
Truck	

Emissions
(tpy)

Empty	
Limestone	Truck	

Emissions
(tpy)

Full	Limestone	
Truck	

Emissions
(tpy)

Empty	Fines	
Truck	

Emissions
(tpy)

Full	Fines	
Truck	

Emissions
(tpy)

Empty	Fuel	
Truck	

Emissions
(tpy)

Full	Fuel	
Truck	

Emissions
(tpy)

Total	
Emissions
(tpy)

A Paved 0.519 0.7558 1.7313 0.3779 0.8656 0.4535 1.0388 5.2227
B Paved 0.033 0.0476 0.0654 0.1129
C1 Paved 0.155 0.5173 0.3104 0.8277
C2 Paved 0.249 0.8325 0.8325
D Paved 0.042 0.0367 0.0840 0.1207
E Paved 0.265 0.8848 0.2318 1.1166
F1 Paved 0.241 0.8059 0.2111 1.0170
F2 Paved 0.073 0.2435 0.2435
G Unpaved 0.189 0.0050 0.0072 0.0122
H Unpaved 0.776 0.0204 0.0295 0.0499
a	Estimated	by	S.	Weaver	(Trinity	Consultants)	by	importing	site	plan	into	ArcGIS	and	tracing	path.

PM 10

Roadway	Segment
Paved	or	
Unpaved

Segment	
Lengtha

(miles)

Empty	Lime	
Truck	

Emissions
(tpy)

Full	Lime	
Truck	

Emissions
(tpy)

Empty	
Limestone	Truck	

Emissions
(tpy)

Full	Limestone	
Truck	

Emissions
(tpy)

Empty	Fines	
Truck	

Emissions
(tpy)

Full	Fines	
Truck	

Emissions
(tpy)

Empty	Fuel	
Truck	

Emissions
(tpy)

Full	Fuel	
Truck	

Emissions
(tpy)

Total	
Emissions
(tpy)

A Paved 0.519 0.1515 0.3466 0.0758 0.1733 0.0909 0.2080 1.0460
B Paved 0.033 0.0095 0.0131 0.0226
C1 Paved 0.155 0.1036 0.0621 0.1657
C2 Paved 0.249 0.1667 0.1667
D Paved 0.042 0.0074 0.0168 0.0242
E Paved 0.265 0.1771 0.0465 0.2236
F1 Paved 0.241 0.1613 0.0423 0.2037
F2 Paved 0.073 0.0487 0.0487
G Unpaved 0.189 0.0006 0.0009 0.0015
H Unpaved 0.776 0.0025 0.0037 0.0062
a	Estimated	by	S.	Weaver	(Trinity	Consultants)	by	importing	site	plan	into	ArcGIS	and	tracing	path.

POTENTIAL	EMISSIONS	‐	ANNUAL
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Roadways

PM 2.5

Roadway	Segment
Paved	or	
Unpaved

Segment	
Lengtha

(miles)

Empty	Lime	
Truck	

Emissions
(tpy)

Full	Lime	
Truck	

Emissions
(tpy)

Empty	
Limestone	Truck	

Emissions
(tpy)

Full	Limestone	
Truck	

Emissions
(tpy)

Empty	Fines	
Truck	

Emissions
(tpy)

Full	Fines	
Truck	

Emissions
(tpy)

Empty	Fuel	
Truck	

Emissions
(tpy)

Full	Fuel	
Truck	

Emissions
(tpy)

Total	
Emissions
(tpy)

A Paved 0.519 0.0374 0.0853 0.0187 0.0427 0.0225 0.0512 0.2577
B Paved 0.033 0.0024 0.0032 0.0056
C1 Paved 0.155 0.0255 0.0153 0.0408
C2 Paved 0.249 0.0410 0.0410
D Paved 0.042 0.0018 0.0041 0.0060
E Paved 0.265 0.0436 0.0115 0.0551
F1 Paved 0.241 0.0397 0.0105 0.0502
F2 Paved 0.073 0.0120 0.0120
G Unpaved 0.189 0.0001 0.0001 0.0002
H Unpaved 0.776 0.0003 0.0004 0.0006
a	Estimated	by	S.	Weaver	(Trinity	Consultants)	by	importing	site	plan	into	ArcGIS	and	tracing	path.

TOTAL	ROADWAY	EMISSIONS

Pollutant lb/hr lb/day tpy
Filterable	PM 2.51 60.28 9.56
Filterable	PM10 0.50 11.90 1.91
Filterable	PM2.5 0.12 2.89 0.47

Potential	Emissions
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Stockpiles

STOCKPILE	EMISSIONS

PM PM10 PM2.5 PM PM10 PM2.5 PM PM10 PM2.5 PM PM10 PM2.5

Dolo	Stockpile 0.92 75 25 8,760 4.13E‐01 2.06E‐01 3.13E‐02 1.81E+00 9.04E‐01 1.37E‐01 70 0.124 0.062 0.009 0.543 0.271 0.041
HiCal	Stockpile 0.92 75 25 8,760 4.13E‐01 2.06E‐01 3.13E‐02 1.81E+00 9.04E‐01 1.37E‐01 70 0.124 0.062 0.009 0.543 0.271 0.041
Coal	Storage	Shed 0.23 75 25 8,760 1.04E‐01 5.20E‐02 7.88E‐03 4.56E‐01 2.28E‐01 3.45E‐02 85 0.016 0.008 0.001 0.068 0.034 0.005
Fines	Stockpile	Area 2.61 75 25 8,760 1.17E+00 5.86E‐01 8.87E‐02 5.13E+00 2.57E+00 3.89E‐01 70 0.352 0.176 0.027 1.540 0.770 0.117
Oversize	Pile N/A	6 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Material	Not	Suitable	for	Sale N/A	7 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Middle	Fiborn	Stockpile 34.76 75 25 8,760 1.56E+01 7.80E+00 1.18E+00 6.83E+01 3.42E+01 5.17E+00 70 4.681 2.341 0.354 20.504 10.252 1.552
Upper	Fiborn	Stockpile 12.94 75 25 8,760 5.81E+00 2.90E+00 4.40E‐01 2.54E+01 1.27E+01 1.93E+00 70 1.742 0.871 0.132 7.631 3.816 0.578
Lower	Fiborn	Stockpile 3.55 75 25 8,760 1.59E+00 7.97E‐01 1.21E‐01 6.98E+00 3.49E+00 5.28E‐01 70 0.478 0.239 0.036 2.094 1.047 0.159
Non‐crushed	Dolo	Stockpile N/A	8 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

7.517 3.758 0.569 32.923 16.461 2.493
1	 Assume	pile	is	75%	active	at	any	given	time.
2 	Calculated	Uncontrolled	Hourly	Emission	Rate	(lb/hr)	=	(Maximum	Size	[acre]	×	Active	Pile	EF	[lb/acre‐day]	×	[1	day/24	hr]	×	Percentage	as	Active	[%])	+	(Maximum	Size	[acre]	×	Inactive	Pile	EF	[lb/acre‐day]	×	[1	day/24	hr]	×	Percentage	as	Inactive	[%])
Example	Uncontrolled	Hourly	PM	Calculation	for	Dolo	Stockpile:

Hourly	Emissions	(lb/hr)	= 0.92	acre 13.20	lb	PM 1	day 0.75 + 0.92	acre 3.50	lb	PM 1	day 0.25
acre‐day 24	hr acre‐day 24	hours

3 	Calculated	Annual	Emission	Rate	(lb/hr)	=	Hourly	Emission	Rate	(lb/hr)	×	(8,760	hr/yr)	×	(1	ton/2,000	lb)
Example	Uncontrolled	Annual	PM	Calculation	for	Dolo	Stockpile:

Annual	Emissions	(tpy)	= 4.13E‐01	lb 8760	hr 1	ton
hr yr 2,000	lb

5 	Calculated	Controlled	Emission	Rate	(lb/hr	or	tpy)	=	Uncontrolled	Emission	Rate	(lb/hr	or	tpy)	×	(1	‐	Control	Efficiency	[%])
Example	Controlled	Hourly	PM	Calculation	for	Dolo	Stockpile:

Hourly	Emissions	(lb/hr)	= 4.13E‐01	lb (1‐0.95)
hr

6 	Oversized	material	is	expected	to	have	a	diameter	of	4	inches	or	more.	Therefore,	PM,	PM 10 ,	and	PM 2.5 	emissions	from	the	oversized	stockpile	are	not	anticipated.	
7 	The	material	not	suitable	for	sale	storage	pile	will	be	comprised	of	overburden	material	(i.e.,	dirt,	clay,	and	rock)	removed	from	the	surface	above	the	limestone.	Therefore,	PM,	PM 10 ,	and	PM 2.5 emissions	from	the	material	not	suitable	for	sale	storage	pile	are	not	anticipate
8 	The	non‐crushed	dolo	stockpile	is	expected	to	contain	large	stones.	Therefore,	PM,	PM 10 ,	and	PM 2.5 	emissions	from	the	non‐crushed	stone	dolo	stockpile	are	not	anticipated.	

EMISSION	FACTORS

PM PM10 PM2.5

Active	Pile 13.20 6.60 1.00
Inactive	Pile 3.50 1.75 0.27

1	 Emission	factors	per	TCEQ	Concrete	Batch	Plant	Calculations	spreadsheet:	https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss‐calc‐cbp.xlsx	[last	revised	February	2019],	downloaded	June	2019.	Per	TCEQ	guidance:	
•	The	PM	active	and	inactive	emission	factors	are	from	"Cowherd,	Jr.,	C.	Development	Of	Emission	Factors	For	Fugitive	Dust	Sources.	EPA	document	number:	EPA‐450/3‐74‐037.	Research	Triangle	Park:	U.	S.	Environmental	Protection,	1974"	(page	88).
•	The	PM 10 	emission	factors	are	based	on	50%	of	the	PM	emission	factors.	
•	The	PM 2.5 	emission	factors	are	based	on	the	ratio	of	the	PM 10 	and	PM 2.5 	k	factors	in	AP‐42	Section	13.2.4,	Aggregate	Handling	and	Storage	Piles,	November	2006	(k[PM 10 ]	=	0.35;	k[PM 2.5 ]	=	0.053).

	=	1.81E+00	tpy

=	4.13E‐01	lb/hr

Uncontrolled		Emissions	2	

(lb/hr)
Operating	
Hours	
(hr/yr)

Scenario
Emission	Factor	1	(lb/acre‐day)

	=	1.24E‐01	lb/hr

4	 Per	the	TCEQ	Concrete	Batch	Plant	Calculations	spreadsheet,	a	control	factor	of	15%	(i.e.,	control	efficiency	of	85%)	is	applied	to	the	coal	storage	pile	since	the	coal	storage	pile	is	located	inside	a	storage	shed	with	an	opening	for	the	coal	trucks	(i.e.,	partial	enclosure)	and	
a	control	factor	of	30%	(i.e.,	control	efficiency	of	70%)	is	applied	to	all	other	stockpiles,	excluding	the	material	not	suitable	for	sale,	for	water	spraying.	(TCEQ	Concrete	Batch	Plant	Calculations	spreadsheet:	
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss‐calc‐cbp.xlsx	[last	revised	February	2019],	downloaded	June	2019)

Control	
Efficiency	4	

(%)

Uncontrolled	Emissions	3	

(tpy)
Maximum	

Size	
(acre)

Percentage	
as	Active	1	

(%)

Percentage	
as	Inactive	

(%)Description

Controlled	Emissions	5	

(lb/hr)
Controlled	Emissions	3	

(tpy)

TOTALS
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Storage	Tank	Emissions

ANNUAL	EMISSIONS	1

Throughput

(gal/yr)
Standing	
Loss

Working	
Loss Total

Standing	
Loss

Working	
Loss Total

T‐113 Glycol Horizontal 1,000 10,000 0.01 7.23E‐03 0.02 6.14E‐06 3.61E‐06 9.75E‐06
T‐103 Hydraulic	Fluid Horizontal 60 600 2.80E‐03 4.06E‐03 6.86E‐03 1.40E‐06 2.03E‐06 3.43E‐06
T‐191 #2	Fuel	Oil Horizontal 12,000 120,000 0.98 1.32 2.30 4.90E‐04 6.61E‐04 1.15E‐03
T‐302 Gasoline	(RVP	11) Horizontal 550 5,500 56.34 35.78 92.13 0.03 0.02 0.05

57.34 37.11 94.45 0.03 0.02 0.05
1	Tank	emissions	are	calculated	using	the	TankESP	program.

HOURLY	EMISSIONS	1

Maximum	
Hourly	

Throughput

(gal/hr)
Standing	
Loss

Working	
Loss

Total

T‐113 Glycol Horizontal 1,000 1,000 1.87E‐05 7.60E‐03 7.62E‐03
T‐103 Hydraulic	Fluid Horizontal 60 60 2.87E‐06 2.86E‐03 2.86E‐03
T‐191 #2	Fuel	Oil Horizontal 12,000 12,000 7.22E‐04 0.67 0.67
T‐302 Gasoline	(RVP	11) Horizontal 550 550 0.07 8.80 8.88

0.07 9.48 9.56
1	Tank	emissions	are	calculated	using	the	TankESP	program.

TANK	SPECIFICATIONS

T‐113 Glycol Horizontal 1,000 White 7.33 8.33
T‐103 Hydraulic	Fluid Horizontal 60 White 2.50 1.75
T‐191 #2	Fuel	Oil Horizontal 12,000 White 9.50 26.00
T‐302 Gasoline	(RVP	11) Horizontal 550 White 4.00 6.00

Good
Good

Shell	&	Roof	
Condition

Tank	Height	
(ft)

Tank	
Diameter	(ft)

Good
Good

EPN Worst‐Case	Product Tank	Type
Capacity
(gal)

Shell	&	Roof	
Color

Totals:

Totals:

EPN Worst‐Case	Product
Capacity
(gal)

VOC	Emissions	(tpy)

VOC	Emissions	(lb/hr)

EPN Worst‐Case	Product
Capacity
(gal)

VOC	Emissions	(lb/yr)

Tank	Type

Tank	Type
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Natural	Gas	Engine	Combustion	Emissions

COMBUSTION	EMISSIONS

Hours	of	
Operation

(hr/yr) (MMBtu/hr) (MMBtu/yr) (lb/hr)	1 (tpy)	2 (lb/hr) 1 (tpy) 2 (lb/hr) 1 (tpy) 2 (lb/hr) 1 (tpy) 2 (lb/hr) 1 (tpy) 2 (lb/hr) 1 (tpy)	2 (lb/hr)	1 (tpy)	2 (lb/hr) 1 (tpy) 2 (lb/hr) 1 (tpy) 2 (lb/hr) 1 (tpy) 2

8,760 36.00 315,360.0 21.82 95.57 15.59 68.26 62.34 273.06 0.27 1.16 0.20 0.87 1.76E‐05 7.73E‐05 1.24E‐01 0.54 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8,760 34.72 304,147.2 21.04 92.17 15.03 65.84 60.13 263.35 0.22 0.97 0.19 0.84 1.70E‐05 7.45E‐05 1.19E‐01 0.52 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
8,760 36.00 315,360.0 65.46 286.71 46.76 204.79 187.03 819.18 0.80 3.49 0.60 2.62 5.29E‐05 2.32E‐04 0.37 1.63 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8,760 1.25 10,950.0 6.74E‐03 0.03 0.12 0.54 0.10 0.45 9.31E‐03 0.04 7.35E‐04 3.22E‐03 6.13E‐07 2.68E‐06 1.13E‐05 4.93E‐05 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
1	Hourly	emissions	(lb/hr)	=	Heat	Rating	(MMBtu/hr)	×	Emission	Factor	(lb/MMBtu)
2	 Annual	emissions	(tpy)	=	Heat	Rating	(MMBtu/yr)	×	Emission	Factor	(lb/MMBtu)	/	(2,000	lb/ton)

NATURAL	GAS	EMISSION	FACTORS

Water	Bath	
Heater	2

(g/hp‐hr) (lb/MMBtu) (g/hp‐hr) (lb/MMBtu) (lb/MMBtu)
VOC 0.7 0.606 0.7 0.606 0.005
NOX

	3 0.5 0.433 0.5 0.433 0.098
CO 2.0 1.732 2.0 1.732 0.082

PM/PM10/PM2.5	
3 ‐‐ 0.007 ‐‐ 0.006 0.007

SOX	
3 ‐‐ 0.006 ‐‐ 0.006 0.001

Lead	4 ‐‐ 4.90E‐07 ‐‐ 4.90E‐07 4.90E‐07
H2SO4	

5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
H2S	

6 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
TRS	6 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Fluorides	7 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
1 	VOC,	NO X ,	and	CO	emission	factors	based	NSPS	JJJJ	standards.	Emission	factor	(lb/MMBtu)	=	Emission	factor	(g/hp‐hr)	 ×	392.75	(hp‐hr/MMBtu)	/	453.592	(g/lb).
2 	VOC,	NO X ,	CO,	PM/PM 10 /PM 2.5 ,	and	SO X 	emission	factors	obtained	from	AP‐42,	Section	1.4	Natural	Gas	Combustion,	Tables	1.4‐1	(small,	uncontrolled	boilers)	and	1.4‐2	(07/98).	

1,020 	lb/10 6	 scf
3 	PM/PM 10 /PM 2.5 ,	NO X ,	and	SO X 	emission	factors	for	the	reciprocating	engines	based	on	manufacturer	data,	fuel	analysis,	and	fuel	tariff	information.
4 	Lead	emission	factors	obtained	from	AP‐42,	Section	1.4	Natural	Gas	Combustion,	Table	1.4‐2	(07/98).	
5 	See	H 2 SO 4 	calculations	sheet	for	detailed	calculations.
6 	Not	expected	due	to	the	high	combustion	temperature.	
7 	Not	expected	due	to	the	high	combustion	temperature	and	low	fluoride	content.

Lead	Emissions H2SO4	Emissions H2S	Emissions TRS	Emissions
PM/PM10/PM2.5	

Emissions SO2	EmissionsNOX	Emissions CO	EmissionsHeat	Rating	 VOC	Emissions

CAT	C260‐16	1Jenbacher	J624	1

Emission	Factors

Emission	Factors	converted	from	lb/10 6	 scf	to	lb/MMBtu	with	the	following	conversion:	1	lb/MMBtu	=	

Water	Bath	Heater

Jenbacher	J624
CAT	C260‐16

Description

Fluorides	
Emissions

Pollutant

Worst‐Case	Total	for	Three	(3)	Engines:	
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Natural	Gas	Engine	Combustion	Emissions

NATURAL	GAS	COMBUSTION	EMISSIONS	FROM	HAPs

Emission	
Factors	1

(lb/MMBtu) (lb/hr)	4 (tpy)	5 (lb/106	cf) (lb/MMBtu) (lb/hr) 4 (tpy) 5

79‐34‐5 6.40E‐06 6.91E‐04 3.03E‐03 ‐‐ ‐‐ ‐‐ ‐‐
79‐00‐5 5.09E‐06 5.50E‐04 2.41E‐03 ‐‐ ‐‐ ‐‐ ‐‐
75‐34‐3 3.78E‐06 4.08E‐04 1.79E‐03 ‐‐ ‐‐ ‐‐ ‐‐
526‐73‐8 3.68E‐06 3.97E‐04 1.74E‐03 ‐‐ ‐‐ ‐‐ ‐‐
95‐63‐6 2.29E‐06 2.47E‐04 1.08E‐03 ‐‐ ‐‐ ‐‐ ‐‐
107‐06‐2 3.78E‐06 4.08E‐04 1.79E‐03 ‐‐ ‐‐ ‐‐ ‐‐
78‐87‐5 4.30E‐06 4.65E‐04 2.04E‐03 ‐‐ ‐‐ ‐‐ ‐‐
108‐67‐8 5.41E‐06 5.84E‐04 2.56E‐03 ‐‐ ‐‐ ‐‐ ‐‐
106‐99‐0 4.27E‐05 4.61E‐03 2.02E‐02 ‐‐ ‐‐ ‐‐ ‐‐
542‐75‐6 4.22E‐06 4.56E‐04 2.00E‐03 ‐‐ ‐‐ ‐‐ ‐‐
91‐57‐6 5.31E‐06 5.74E‐04 2.51E‐03 2.40E‐05 2.35E‐08 2.94E‐08 1.29E‐07
540‐84‐1 4.00E‐06 4.32E‐04 1.89E‐03 ‐‐ ‐‐ ‐‐ ‐‐
56‐49‐5 ‐‐ ‐‐ ‐‐ 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
57‐97‐6 ‐‐ ‐‐ ‐‐ 1.60E‐05 1.57E‐08 1.96E‐08 8.59E‐08
83‐32‐9 2.00E‐07 2.16E‐05 9.46E‐05 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
203‐96‐8 8.85E‐07 9.56E‐05 4.19E‐04 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
75‐07‐0 1.34E‐03 1.44E‐01 6.33E‐01 ‐‐ ‐‐ ‐‐ ‐‐
107‐02‐8 8.22E‐04 8.88E‐02 3.89E‐01 ‐‐ ‐‐ ‐‐ ‐‐
120‐12‐7 ‐‐ ‐‐ ‐‐ 2.40E‐06 2.35E‐09 2.94E‐09 1.29E‐08
56‐55‐3 ‐‐ ‐‐ ‐‐ 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
71‐43‐2 7.04E‐05 7.60E‐03 3.33E‐02 2.10E‐03 2.06E‐06 2.57E‐06 1.13E‐05
50‐32‐8 ‐‐ ‐‐ ‐‐ 1.20E‐06 1.18E‐09 1.47E‐09 6.44E‐09
205‐99‐2 2.66E‐08 2.87E‐06 1.26E‐05 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
192‐97‐2 6.64E‐08 7.17E‐06 3.14E‐05 ‐‐ ‐‐ ‐‐ ‐‐
191‐24‐2 6.62E‐08 7.15E‐06 3.13E‐05 1.20E‐06 1.18E‐09 1.47E‐09 6.44E‐09
207‐08‐9 ‐‐ ‐‐ ‐‐ 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
92‐52‐4 3.39E‐05 3.66E‐03 1.60E‐02 ‐‐ ‐‐ ‐‐ ‐‐
106‐97‐8 8.66E‐05 9.35E‐03 4.09E‐02 2.10E+00 2.06E‐03 2.57E‐03 1.13E‐02
78‐84‐2 1.62E‐05 1.75E‐03 7.64E‐03 ‐‐ ‐‐ ‐‐ ‐‐
56‐23‐5 5.87E‐06 6.34E‐04 2.78E‐03 ‐‐ ‐‐ ‐‐ ‐‐
108‐90‐7 4.86E‐06 5.25E‐04 2.30E‐03 ‐‐ ‐‐ ‐‐ ‐‐
75‐00‐3 2.99E‐07 3.23E‐05 1.42E‐04 ‐‐ ‐‐ ‐‐ ‐‐
67‐66‐3 4.56E‐06 4.92E‐04 2.16E‐03 ‐‐ ‐‐ ‐‐ ‐‐
218‐01‐9 1.11E‐07 1.20E‐05 5.25E‐05 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
287‐92‐3 3.63E‐05 3.92E‐03 1.72E‐02 ‐‐ ‐‐ ‐‐ ‐‐
53‐70‐3 ‐‐ ‐‐ ‐‐ 1.20E‐06 1.18E‐09 1.47E‐09 6.44E‐09
106‐46‐7 ‐‐ ‐‐ ‐‐ 1.20E‐03 1.18E‐06 1.47E‐06 6.44E‐06
74‐84‐0 1.68E‐02 1.81E+00 7.95E+00 3.10E+00 3.04E‐03 3.80E‐03 1.66E‐02
100‐41‐4 6.35E‐06 6.86E‐04 3.00E‐03 ‐‐ ‐‐ ‐‐ ‐‐
106‐93‐4 7.09E‐06 7.66E‐04 3.35E‐03 ‐‐ ‐‐ ‐‐ ‐‐
206‐44‐0 1.78E‐07 1.92E‐05 8.40E‐05 3.00E‐06 2.94E‐09 3.68E‐09 1.61E‐08
86‐73‐7 9.07E‐07 9.80E‐05 4.29E‐04 2.80E‐06 2.75E‐09 3.43E‐09 1.50E‐08
50‐00‐0 1.74E‐02 1.88E+00 8.24E+00 7.50E‐02 7.35E‐05 9.19E‐05 4.03E‐04
110‐54‐3 1.78E‐04 1.92E‐02 8.40E‐02 1.80E+00 1.76E‐03 2.21E‐03 9.66E‐03
193‐39‐5 ‐‐ ‐‐ ‐‐ 1.80E‐06 1.76E‐09 2.21E‐09 9.66E‐09
67‐56‐1 4.00E‐04 4.32E‐02 1.89E‐01 ‐‐ ‐‐ ‐‐ ‐‐
108‐87‐2 1.97E‐04 2.13E‐02 9.31E‐02 ‐‐ ‐‐ ‐‐ ‐‐
75‐09‐2 3.20E‐06 3.46E‐04 1.51E‐03 ‐‐ ‐‐ ‐‐ ‐‐
91‐20‐3 1.19E‐05 1.29E‐03 5.63E‐03 6.10E‐04 5.98E‐07 7.48E‐07 3.27E‐06
111‐84‐2 1.76E‐05 1.90E‐03 8.33E‐03 ‐‐ ‐‐ ‐‐ ‐‐
111‐65‐9 5.62E‐05 6.07E‐03 2.66E‐02 ‐‐ ‐‐ ‐‐ ‐‐

‐‐ 4.30E‐06 4.65E‐04 2.04E‐03 ‐‐ ‐‐ ‐‐ ‐‐
109‐66‐0 4.16E‐04 4.49E‐02 1.97E‐01 2.60E+00 2.55E‐03 3.19E‐03 1.40E‐02
85‐01‐8 1.66E‐06 1.80E‐04 7.87E‐04 1.70E‐05 1.67E‐08 2.08E‐08 9.13E‐08

Worst‐Case	Total	for	Three	(3)	Engines

Carbon	Tetrachloride
Chlorobenzene

Chloroform

Ethylbenzene
Ethylene	Dibromide	(1,2‐Dibromoethane)

Methanol

Methylene	Chloride

PAH

1,1,2,2‐Tetrachloroethane
1,1,2‐Trichloroethane
1,1‐Dichloroethane

1,2‐Dichloroethane
1,2‐Dichloropropane	(propylene	dichloride)

1,3‐Butadiene
1,3‐Dichloropropene

CAS	No.	

Emission	Factors	2,3

Water	Bath	Heater

Emission	RatesEmission	Rates

HAP

Chloroethane	(ethyl	chloride)

Acetaldehyde

Pentane

Benzene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3‐cd)pyrene

Phenanthrene

Ethane

3‐Methylchloranthrene

Benzo(g,h,i)perylene
Benzo(k)fluoranthene

7,12‐Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene

Anthracene

1,2,3‐Trimethylbenzene

2‐Methylnaphthalene

Acrolein

Butyr/isobutyraldehyde
Butane

1,2,4‐Trimethylbenzene

2,2,4‐Trimethylpentane

1,3,5‐Trimethylbenzene

Benzo(a)anthracene

Dichlorobenzene

Formaldehyde
Hexane

Naphthalene

Octane
Nonane

Methylcyclohexane

Benzo(a)pyrene
Benzo(b)fluoranthene

Cyclopentane

Benzo(e)pyrene	

Biphenyl
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Natural	Gas	Engine	Combustion	Emissions

108‐95‐2 3.84E‐06 4.15E‐04 1.82E‐03 ‐‐ ‐‐ ‐‐ ‐‐
74‐98‐6 6.70E‐03 7.24E‐01 3.17E+00 1.60E+00 1.57E‐03 1.96E‐03 8.59E‐03
129‐00‐0 2.18E‐07 2.35E‐05 1.03E‐04 5.00E‐06 4.90E‐09 6.13E‐09 2.68E‐08
100‐42‐5 3.78E‐06 4.08E‐04 1.79E‐03 ‐‐ ‐‐ ‐‐ ‐‐
630‐20‐6 3.97E‐07 4.29E‐05 1.88E‐04 ‐‐ ‐‐ ‐‐ ‐‐
108‐88‐3 6.53E‐05 7.05E‐03 3.09E‐02 3.40E‐03 3.33E‐06 4.17E‐06 1.83E‐05
75‐01‐4 2.38E‐06 2.57E‐04 1.13E‐03 ‐‐ ‐‐ ‐‐ ‐‐
1330‐20‐7 2.94E‐05 3.18E‐03 1.39E‐02 ‐‐ ‐‐ ‐‐ ‐‐
7440‐38‐2 ‐‐ ‐‐ ‐‐ 2.00E‐04 1.96E‐07 2.45E‐07 1.07E‐06
7440‐39‐3 ‐‐ ‐‐ ‐‐ 4.40E‐03 4.31E‐06 5.39E‐06 2.36E‐05
7440‐41‐7 ‐‐ ‐‐ ‐‐ 1.20E‐05 1.18E‐08 1.47E‐08 6.44E‐08
7440‐43‐9 ‐‐ ‐‐ ‐‐ 1.10E‐03 1.08E‐06 1.35E‐06 5.90E‐06
7440‐47‐3 ‐‐ ‐‐ ‐‐ 1.40E‐03 1.37E‐06 1.72E‐06 7.51E‐06
7440‐48‐4 ‐‐ ‐‐ ‐‐ 8.40E‐05 8.24E‐08 1.03E‐07 4.51E‐07
7440‐50‐8 ‐‐ ‐‐ ‐‐ 8.50E‐04 8.33E‐07 1.04E‐06 4.56E‐06
7439‐96‐5 ‐‐ ‐‐ ‐‐ 3.80E‐04 3.73E‐07 4.66E‐07 2.04E‐06
7439‐97‐6 ‐‐ ‐‐ ‐‐ 2.60E‐04 2.55E‐07 3.19E‐07 1.40E‐06
7439‐98‐7 ‐‐ ‐‐ ‐‐ 1.10E‐03 1.08E‐06 1.35E‐06 5.90E‐06
7440‐02‐0 ‐‐ ‐‐ ‐‐ 2.10E‐03 2.06E‐06 2.57E‐06 1.13E‐05
7782‐49‐2 ‐‐ ‐‐ ‐‐ 2.40E‐05 2.35E‐08 2.94E‐08 1.29E‐07
7440‐62‐2 ‐‐ ‐‐ ‐‐ 2.30E‐03 2.25E‐06 2.82E‐06 1.23E‐05
7440‐66‐6 ‐‐ ‐‐ ‐‐ 2.92E‐02 2.86E‐05 3.58E‐05 1.57E‐04

‐‐ 2.21 9.70 ‐‐ ‐‐ 2.31E‐03 1.01E‐02
‐‐ 1.88 8.24 ‐‐ ‐‐ 2.21E‐03 9.66E‐03

2	 Emission	factors	obtained	from	AP‐42,	Section	1.4,	Tables	1.4‐3	and	1.4‐4,	dated	7/00.
3	 Emission	Factors	converted	from	lb/10 6	 scf	to	lb/MMBtu	with	the	following	conversion:

1	lb/MMBtu = 1,020 	lb/10 6	 scf
4 	Hourly	emissions	(lb/hr)	=	Total	Heat	Rating	(MMBtu/hr)	×	Emission	Factor	(lb/MMBtu)
5	 Annual	emissions	(tpy)	=	Heat	Rating	(MMBtu/yr)	×	Emission	Factor	(lb/MMBtu)	/	(2,000	lb/ton)

Maximum	Single	HAP

Barium

Copper

Molybdenum

Selenium

Styrene

TOTAL
Zinc
Vanadium

Chromium

Manganese
Mercury

Nickel

Phenol
Propane

Toluene	

Cadmium

Arsenic

Beryllium

Pyrene

Vinyl	Chloride
Xylenes

1	 Emission	factors,	excluding	formaldehyde,	obtained	from	AP‐42	Section	3.2,	Table	3.2‐2,	dated	7/00	(4‐stroke	lean‐burn	engines),	adjusted	to	manufacturer's	estimated	control	
efficiency	for	formaldehyde.	Formaldehyde	emission	factor	based	on	manufacturer	guarantee.

Cobalt

Tetrachloroethane	(1,1,1,2‐tetrachloroethane)
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Diesel	Engine	Combustion	Emissions

EMISSION	RATES

(lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	4 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3

EU‐EMENG1 580.0 500 36.20 4.93 5.11 1.28 4.48 1.12 0.26 0.06 7.04E‐03 1.76E‐03 5.11 1.28 4.43E‐05 1.11E‐05 5.93E‐04 1.48E‐04 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
EU‐EMENG2 173.5 500 8.93 1.21 1.14 0.29 1.43 0.36 0.09 0.02 2.11E‐03 5.26E‐04 1.14 0.29 1.09E‐05 2.73E‐06 1.77E‐04 4.43E‐05 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
EU‐EMENG3 85 500 2.70 0.37 1.97 0.49 0.94 0.23 0.15 0.04 1.03E‐03 2.58E‐04 1.97 0.49 3.31E‐06 8.27E‐07 8.69E‐05 2.17E‐05 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

8.22 2.06 6.84 1.71 0.49 0.12 0.01 2.54E‐03 8.22 2.06 5.86E‐05 1.46E‐05 8.57E‐04 2.14E‐04 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
1 	Fuel	Input	(MMBtu/hr)	=	Fuel	Usage	(gal/hr)	×	Density	(lb/gal)	×	Diesel	Heating	Value	(Btu/lb)	×	(MMBtu/10 6 	Btu)

7.05 lb/gal	(AP‐42	Appendix	A)

19,300 Btu/lb.
2 	Hourly	Emissions	(lb/hr)	=	Engine	Output	(hp)	×	Emission	Factor	(lb/hp‐hr)
3 	Annual	Emissions	(tpy)	=	Hourly	Emissions	(lb/hr)	×	Maximum	Annual	Operation	(hr/yr)	/	2,000	(lb/ton)
4 	Hourly	Emissions	(lb/hr)	=	Heat	Rating	(MMBtu/hr)	×	Emission	Factor	(lb/MMBtu)

CRITERIA	POLLUTANT	EMISSION	FACTORS

(g/kW‐hr) (lb/hp‐hr) (g/kW‐hr) (lb/hp‐hr) (g/kW‐hr) (lb/hp‐hr)
NOx 4.0 8.82E‐03 4.0 6.58E‐03 10.5 2.31E‐02
CO 3.5 7.72E‐03 5.0 8.22E‐03 5.0 1.10E‐02

PM/PM10/PM2.5 0.20 4.41E‐04 0.3 4.93E‐04 0.80 1.76E‐03
SOX	

2 ‐‐ 1.21E‐05 ‐‐ 1.21E‐05 ‐‐ 1.21E‐05
VOC 4.0 8.82E‐03 4.0 6.58E‐03 10.5 2.31E‐02

H2SO4
	3 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

H2S	
4 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

TRS	4 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Fluorides	5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Pollutant ‐‐ (lb/MMBtu) ‐‐ (lb/MMBtu) ‐‐ (lb/MMBtu)

Lead	6 ‐‐ 9.00E‐06 ‐‐ 9.00E‐06 ‐‐ 9.00E‐06
1 	VOC,	NO X ,	CO,	and	PM/PM 10 /PM 2.5 	emission	factors	based	NSPS	IIII	standard.	Emission	factor	(lb/hp‐hr)	=	Emission	factor	(g/kW‐hr)	/	453.592	(g/lb)	/	1.341	(hp/kW).
2 	SO X

	 emission	factor	based	on	AP‐42,	Section	3.4,	Table	3.4‐1,	dated	10/96,	and	a	15	ppm	fuel	sulfur	content:

SO X 	Emission	Factor	(lb/hp‐hr)	=	8.09E‐03	*	0.0015
3 	See	H 2 SO 4 	calculations	sheet	for	detailed	calculations.
4 	Not	expected	due	to	the	high	combustion	temperature.	
5 	Not	expected	due	to	the	high	combustion	temperature	and	low	fluoride	content.
6 	Based	on	lead	emission	factor	for	#2	fuel	oil	boilers	(lb/MMBtu)	from	AP‐42,	Section	1.3,	Table	1.3‐10.	

	VOC	Emissions	
Engine	
Output	
(hp)

Maximum	
Annual	

Operation
(hrs/yr)

	NOx	Emissions	 	CO	Emissions
PM/PM10/PM2.5	

Emissions 	SO2	Emissions
Heat	

Rating	1

(MMBtu/hr)
Fuel	Usage	
(gal/hr)

Pollutant

Diesel	fuel	density	is:

Description
Power	Plant	Emergency	Gen

Power	Plant	Emergency	
Generator	Emission	Factors	1

Kiln	Drive	
Emission	Factors	1

Fluorides	
EmissionsLead	Emissions H2SO4	Emissions H2S	Emissions TRS	Emissions

Fire	Pump
Kiln	Emergency	Drive

EPN

Diesel	fuel	heating	value	is:

Total

Fire	Pump	
Emission	Factors	1
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Diesel	Engine	Combustion	Emissions

DIESEL	COMBUSTION	EMISSIONS	FROM	HAPs

(lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr) 2 (tpy) 3 (lb/hr) 2 (tpy) 3

71‐43‐2 9.33E‐04 4.60E‐03 1.15E‐03 1.13E‐03 2.83E‐04 3.43E‐04 8.57E‐05 6.07E‐03 1.52E‐03
108‐88‐3 4.09E‐04 2.01E‐03 5.04E‐04 4.97E‐04 1.24E‐04 1.50E‐04 3.76E‐05 2.66E‐03 6.65E‐04
1330‐20‐7 2.85E‐04 1.40E‐03 3.51E‐04 3.46E‐04 8.65E‐05 1.05E‐04 2.62E‐05 1.85E‐03 4.64E‐04
115‐07‐1 2.58E‐03 1.27E‐02 3.18E‐03 3.13E‐03 7.83E‐04 9.48E‐04 2.37E‐04 1.68E‐02 4.20E‐03
106‐99‐0 3.91E‐05 1.93E‐04 4.81E‐05 4.75E‐05 1.19E‐05 1.44E‐05 3.59E‐06 2.54E‐04 6.36E‐05
50‐00‐0 1.18E‐03 5.81E‐03 1.45E‐03 1.43E‐03 3.58E‐04 4.34E‐04 1.08E‐04 7.68E‐03 1.92E‐03
75‐07‐0 7.67E‐04 3.78E‐03 9.44E‐04 9.32E‐04 2.33E‐04 2.82E‐04 7.04E‐05 4.99E‐03 1.25E‐03
107‐02‐8 9.25E‐05 4.56E‐04 1.14E‐04 1.12E‐04 2.81E‐05 3.40E‐05 8.50E‐06 6.02E‐04 1.50E‐04
91‐20‐3 8.48E‐05 4.18E‐04 1.04E‐04 1.03E‐04 2.57E‐05 3.12E‐05 7.79E‐06 5.52E‐04 1.38E‐04
83‐32‐9 5.06E‐06 2.49E‐05 6.23E‐06 6.15E‐06 1.54E‐06 1.86E‐06 4.65E‐07 3.29E‐05 8.23E‐06
208‐96‐8 1.42E‐06 6.99E‐06 1.75E‐06 1.72E‐06 4.31E‐07 5.22E‐07 1.30E‐07 9.24E‐06 2.31E‐06
86‐73‐7 2.92E‐05 1.44E‐04 3.60E‐05 3.55E‐05 8.87E‐06 1.07E‐05 2.68E‐06 1.90E‐04 4.75E‐05
85‐01‐8 2.94E‐05 1.45E‐04 3.62E‐05 3.57E‐05 8.93E‐06 1.08E‐05 2.70E‐06 1.91E‐04 4.78E‐05
120‐12‐7 1.87E‐06 9.21E‐06 2.30E‐06 2.27E‐06 5.68E‐07 6.87E‐07 1.72E‐07 1.22E‐05 3.04E‐06
206‐44‐0 7.61E‐06 3.75E‐05 9.37E‐06 9.24E‐06 2.31E‐06 2.80E‐06 6.99E‐07 4.95E‐05 1.24E‐05
129‐00‐0 4.78E‐06 2.35E‐05 5.89E‐06 5.81E‐06 1.45E‐06 1.76E‐06 4.39E‐07 3.11E‐05 7.78E‐06
56‐55‐3 1.68E‐06 8.27E‐06 2.07E‐06 2.04E‐06 5.10E‐07 6.17E‐07 1.54E‐07 1.09E‐05 2.73E‐06
218‐01‐9 3.53E‐07 1.74E‐06 4.35E‐07 4.29E‐07 1.07E‐07 1.30E‐07 3.24E‐08 2.30E‐06 5.74E‐07
205‐99‐2 9.91E‐08 4.88E‐07 1.22E‐07 1.20E‐07 3.01E‐08 3.64E‐08 9.10E‐09 6.45E‐07 1.61E‐07
207‐08‐9 1.55E‐07 7.63E‐07 1.91E‐07 1.88E‐07 4.71E‐08 5.69E‐08 1.42E‐08 1.01E‐06 2.52E‐07
50‐32‐8 1.88E‐07 9.26E‐07 2.32E‐07 2.28E‐07 5.71E‐08 6.91E‐08 1.73E‐08 1.22E‐06 3.06E‐07
193‐39‐5 3.75E‐07 1.85E‐06 4.62E‐07 4.55E‐07 1.14E‐07 1.38E‐07 3.44E‐08 2.44E‐06 6.10E‐07
53‐70‐3 5.83E‐07 2.87E‐06 7.18E‐07 7.08E‐07 1.77E‐07 2.14E‐07 5.35E‐08 3.79E‐06 9.48E‐07
191‐24‐2 4.89E‐07 2.41E‐06 6.02E‐07 5.94E‐07 1.48E‐07 1.80E‐07 4.49E‐08 3.18E‐06 7.96E‐07

1.91E‐02 4.77E‐03 4.70E‐03 1.18E‐03 1.42E‐03 3.56E‐04 2.52E‐02 6.30E‐03
5.81E‐03 1.45E‐03 1.43E‐03 3.58E‐04 4.34E‐04 1.08E‐04 7.68E‐03 1.92E‐03

1	 Emission	factors	taken	from	AP‐42	Section	3.3	(Table	3.3‐2),	dated	10/96.
2 	Hourly	Emissions	(lb/hr)	=	Heat	Rating	(MMBtu/hr)	×	Emission	Factor	(lb/MMBtu)
3 	Annual	Emissions	(tpy)	=	Hourly	Emissions	(lb/hr)	×	Maximum	Annual	Operation	(hr/yr)	/	2,000	(lb/ton)

MAXIMUM	SINGLE	HAP

Power	Plant	Emergency	
Gen	Emissions

Fluorene

Kiln	Emergency	Drive	
Emissions

Xylene

Benzene
Toluene

Total	Emissions

TOTAL	HAPS

Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Indeno[1,2,3‐cd]pyrene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene

Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene

Acenaphthene

Pollutant

Acenaphthylene

Fire	Pump	
Emissions

Emission	
Factors	1

(lb/MMBtu)CAS	No.	

Naphthalene

Propylene
1,3‐butadiene
Formaldehyde
Acetaldehyde
Acrolein

Graymont,	Inc.
Rexton	Facility 29	of	42

Trinity	Consultants
191401.0014



H2SO4	Emission	Calculations	for	the	Power	Plant,	Water	Bath	Heater,	and	Diesel	Engines

H2SO4	EMISSION	RATE	CALCULATIONS	 1

Jenbacher	
J624

CAT	
C260‐16

(100%	Load) (100%	Load)

SO2	Emissions	Rate ESO2 lb/hr 0.200 0.192 0.001 0.007 0.002 0.001 See	emission	calculations

	SO2	Molecular	Weight MWSO2 lb/lbmol 64.04 64.04 64.04 64.04 64.04 64.04 ‐‐

	H2SO4	Molecular	Weight MWH2SO4 lb/lbmol 98.07 98.07 98.07 98.07 98.07 98.07 ‐‐

Fuel	Impact	Factor	(combustion	SO 2	

oxidation	rate)
F1 ‐‐ 0.055 0.055 0.01 0.055 0.055 0.055

EPRI,	2018,	Table	4‐1	(heater)	&	6‐1	(engines	‐	worst‐case	
value)

H2SO4	manufactured	from	
combustion

H2SO4‐combustion lb/hr 1.68E‐02 1.62E‐02 1.13E‐05 5.93E‐04 1.77E‐04 8.69E‐05 Based	on	Equation	4‐1	&	6‐4	(EPRI,	2018)

CO	catalyst	SO2	oxidation	rate S3 ‐‐ 0.35 0.35 ‐‐ ‐‐ ‐‐ ‐‐ EPRI,	2018,	Page	6‐5,	average	value

CO	catalyst	operating	factor fCOops ‐‐ 1 1 ‐‐ ‐‐ ‐‐ ‐‐
the	fraction	of	fuel	burn	when	the	flue	gas	is	directed	
through	the	CO	catalyst	(conservatively	set	to	1)

H2SO4	manufactured	from	the	CO	
catalyst

H2SO4‐CO_catalyst lb/hr 1.07E‐01 1.03E‐01 ‐‐ ‐‐ ‐‐ ‐‐ Based	on	Equation	6‐5	(EPRI,	2018)

EMH2SO4 lb/hr 1.24E‐01 1.19E‐01 1.13E‐05 5.93E‐04 1.77E‐04 8.69E‐05 H2SO4‐combustion 	+	H 2SO4‐CO_catalyst

‐‐ tpy 5.42E‐01 5.23E‐01 4.93E‐05 1.48E‐04 4.43E‐05 2.17E‐05 Converted	from	lb/hr

Fire	Pump Data	Source

Total	H2SO4

1	Estimating	Total	Sulfuric	Acid	Emissions	from	Stationary	Power	Plants ,	Electrical	Power	Research	Institute	(EPRI)	Product	ID:	3002012398,	dated	March	2018	(https://www.epri.com/#/pages/product/3002012398/?lang=en‐
US).	The	total	H2SO4	emission	rates	are	based	on:	(a)	worst‐case	combustion	rates	and	(b)	an	average	CO	catalyst	oxidation	rate.	

Parameter Variable Units
Water	Bath	
Heater

Power	Plant	
Emergency	

Gen

Kiln	
Emergency	
Drive
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Material	Handling

MATERIAL	HANDLING	EMISSIONS

(ton/hr) (tpy) PM PM10 PM2.5 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3

C‐01 Stone	Dump	(HICAL) 153.0 1,340,280 Truck	Unloading	‐	
Fragmented	Stone None 3.40E‐05 1.60E‐05 2.00E‐06 0% 0.0052 0.0228 0.0024 0.0107 0.0003 0.0013

C‐02 Stone	Dump	(Dolomite) 153.0 1,340,280 Truck	Unloading	‐	
Fragmented	Stone None 3.40E‐05 1.60E‐05 2.00E‐06 0% 0.0052 0.0228 0.0024 0.0107 0.0003 0.0013

C‐03 Conveyor	Discharge	over	Stacker	
Conveyor	(HICAL) 153.0 1,340,280 Conveyor	Transfer	‐	Dry Full	Enclosure	(boot)	

&	Wet	Material 3.00E‐03 1.10E‐03 1.70E‐04 95% 0.0230 0.1005 0.0084 0.0369 0.0013 0.0057

C‐04 Conveyor	Discharge	over	Stacker	
Conveyor	(Dolomite) 153.0 1,340,280 Conveyor	Transfer	‐	Dry Full	Enclosure	(boot)	

&	Wet	Material 3.00E‐03 1.10E‐03 1.70E‐04 95% 0.0230 0.1005 0.0084 0.0369 0.0013 0.0057

C‐05 Radial	Stacker	(HICAL)	Discharge	
Over	Stockpile 153.0 1,340,280 Drop	Point	4 Wet	Material 4.42E‐03 2.09E‐03 3.16E‐04 50% 0.3380 1.4803 0.1599 0.7002 0.0242 0.1060

C‐06 Radial	Stacker	(Dolomite)	Discharge	
Over	Stockpile 153.0 1,340,280 Drop	Point	4 Wet	Material 4.42E‐03 2.09E‐03 3.16E‐04 50% 0.3380 1.4803 0.1599 0.7002 0.0242 0.1060

C‐07 Hopper	to	Conveyor	(HICAL) 153.0 1,340,280 Conveyor	Transfer	‐	Dry Enclosed	by	Building	
&	Wet	Material 3.00E‐03 1.10E‐03 1.70E‐04 95% 0.0230 0.1005 0.0084 0.0369 0.0013 0.0057

C‐08 Hopper	to	Conveyor	(Dolomite) 153.0 1,340,280 Conveyor	Transfer	‐	Dry Enclosed	by	Building	
&	Wet	Material 3.00E‐03 1.10E‐03 1.70E‐04 95% 0.0230 0.1005 0.0084 0.0369 0.0013 0.0057

C‐09 Reclaim	Conveyor	Transfer 306.0 2,680,560 Conveyor	Transfer	‐	Dry Full	Enclosure	(boot)	
&	Wet	Material 3.00E‐03 1.10E‐03 1.70E‐04 95% 0.0459 0.2010 0.0168 0.0737 0.0026 0.0114

C‐10 Reclaim	Conveyor	Discharge	Over	
Screen 306.0 2,680,560 Conveyor	Transfer	‐	Dry Enclosed	by	Building 3.00E‐03 1.10E‐03 1.70E‐04 90% 0.0918 0.4021 0.0337 0.1474 0.0052 0.0228

C‐11 Stone	Dressing	Screen	Discharge	
Over	Feed	Conveyor 300.0 2,628,000 Conveyor	Transfer	‐	Dry Full	Enclosure	(boot) 3.00E‐03 1.10E‐03 1.70E‐04 90% 0.0900 0.3942 0.0330 0.1445 0.0051 0.0223

C‐12 Stone	Dressing	Screen	Discharge	
Over	Fines	Conveyor 6.0 52,560 Conveyor	Transfer	‐	Dry Full	Enclosure	(boot) 3.00E‐03 1.10E‐03 1.70E‐04 90% 0.0018 0.0079 0.0007 0.0029 0.0001 0.0004

C‐13 Fines	Conveyor	Discharge	Over	
Stockpile 6.0 52,560 Drop	Point	4 None 4.42E‐03 2.09E‐03 3.16E‐04 0% 0.0265 0.1161 0.0125 0.0549 0.0019 0.0083

C‐14 Screen	Discharge	Over	Oversize	
Bunker N/A	5 N/A	5 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

C‐15 Emerg.	Feed	Conveyor	Dump	
Hopper	(Loader	Dump) 300.0 2,628,000 Truck	Unloading	‐	

Fragmented	Stone None 3.40E‐05 1.60E‐05 2.00E‐06 0% 0.0102 0.0447 0.0048 0.0210 0.0006 0.0026

C‐16 Emerg.	Hopper	to	Emerg.	Feed	
Conveyor 300.0 2,628,000 Conveyor	Transfer	‐	Dry Full	Enclosure	(boot) 3.00E‐03 1.10E‐03 1.70E‐04 90% 0.0900 0.3942 0.0330 0.1445 0.0051 0.0223

C‐17 Emerg.	Feed	Conveyor	Discharge	
Over	Feed	Conveyor 300.0 2,628,000 Conveyor	Transfer	‐	Dry Full	Enclosure	(boot) 3.00E‐03 1.10E‐03 1.70E‐04 90% 0.0900 0.3942 0.0330 0.1445 0.0051 0.0223

C‐18 Stone	Feed	Conveyor	Discharge	
Over	Preheater 300.0 2,628,000 Drop	Point	4 None 4.42E‐03 2.09E‐03 3.16E‐04 0% 1.3254 5.8052 0.6269 2.7457 0.0949 0.4158

Uncontrolled	Emission	
Factor	1	(lb/ton) Control	

Efficiency	
PM	Emissions PM10	Emissions PM2.5	Emissions

EPN Description
Material	Throughput	

Activity

Stone	Handling
Control	Method
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Material	Handling

(ton/hr) (tpy) PM PM10 PM2.5 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3 (lb/hr)	2 (tpy)	3

C‐19 Coal	Unloading 100.0 104,396 Truck	Unloading	‐	
Fragmented	Stone

Partial	Enclosure	
(skirt) 3.40E‐05 1.60E‐05 2.00E‐06 85% 0.0005 0.0003 0.0002 0.0001 0.0000 0.0000

C‐20 Coal	Tractor	Unloading	to	Hopper 100.0 104,396 Truck	Unloading	‐	
Fragmented	Stone

Partial	Enclosure	
(skirt) 3.40E‐05 1.60E‐05 2.00E‐06 85% 0.0005 0.0003 0.0002 0.0001 0.0000 0.0000

C‐21 Hopper	to	Conveyor 100.0 104,396 Conveyor	Transfer	‐	Dry Partial	Enclosure	
(skirt) 3.00E‐03 1.10E‐03 1.70E‐04 85% 0.0450 0.0235 0.0165 0.0086 0.0026 0.0013

C‐22 Conveyor	to	Crusher 100.0 104,396 Conveyor	Transfer	‐	Dry Enclosed	by	Building 3.00E‐03 1.10E‐03 1.70E‐04 90% 0.0300 0.0157 0.0110 0.0057 0.0017 0.0009

C‐23 Crusher	Emissions 100.0 104,396 Primary	Crushing	(Jaw)	‐	Dry Enclosed	by	Building 7.00E‐04 3.30E‐04 5.00E‐05 90% 0.0070 0.0037 0.0033 0.0017 0.0005 0.0003

C‐24 Crusher	to	Conveyor 100.0 104,396 Conveyor	Transfer	‐	Dry Enclosed	by	Building 3.00E‐03 1.10E‐03 1.70E‐04 90% 0.0300 0.0157 0.0110 0.0057 0.0017 0.0009

C‐25 Conveyor	to	Silo N/A	6 N/A	6 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1.75 11.23 1.19 5.07 0.18 0.77
1 	Unless	otherwise	noted,	uncontrolled	emission	factors	are	calculated	using	AP‐42	Section	11.19.2,	Crushed	Stone	processing	and	pulverized	mineral	processing.

2	Hourly	Emissions	(lb/hr)	=	Hourly	Throughput	(ton/hr)	×	Emission	Factor	(lb/ton)	×	(1	‐	Control	Efficiency)
3	 Annual	Emissions	(tpy)	=	Annual	Throughput	(tpy)	×	Emission	Factor	(lb/ton)	/	(2,000	lb/ton)	×	(1	‐	Control	Efficiency)
4 	Uncontrolled	drop	point	emission	factor	equation	(AP‐42	Section	13.2.4,	Equation	1,	November	2006):

Where
E	= Emission	factor	(lb/ton)
k	= Particle	size	multiplier	(0.74	for	PM,	0.35	for	PM 10 ,	0.053	for	PM 2.5 )
U	= Mean	wind	speed	(miles	per	hour)	=	 8.51 mph	(mean	wind	speed	based	on	2014	to	2018	data	from	the	Luce	County	Airport	monitoring	station	[Station	KERY])
M	= Moisture	content	(%)	=	 2.1 %	(mean	moisture	content	for	stone	quarrying	and	processing	[various	limestone	products]	from	AP‐42	Table	13.2.4‐1,	November	2006)

5 	Oversized	material	is	expected	to	have	a	diameter	of	4	inches	or	more.	Therefore,	PM,	PM 10 ,	and	PM 2.5 	emissions	from	the	discharge	to	the	oversized	stockpile	are	not	anticipated.	
6 	The	silo	is	controlled	with	a	dust	collector.	See	emissions	for	Nuisance	Collectors.

PM	Emissions PM10	Emissions PM2.5	EmissionsMaterial	Throughput	
Activity Control	Method

Uncontrolled	Emission	
Factor	1	(lb/ton) Control	

Efficiency	

3	 Control	efficiency	of	85%	assumed	based	on	partial	enclosure	listed	in	the	Control	Factors	tab	of	the	TCEQ	Rock	Crusher	Emissions	Calculations	spreadsheet:	http://www.tceq.texas.gov/permitting/air/guidance/newsourcereview/rocks/nsr_fac_rock.html,	accessed	April	2018.

Fuel	Handling

Total

EPN Description

0.0032
5⁄ .

2⁄ .
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Material	Handling

CONTROL	FACTORS EMISSION	FACTORS
Control	
Efficiency	

(%)

0% PM	(lb/ton) Reference PM10	(lb/ton) Reference PM2.5	(lb/ton) Reference
85%	ᴰ 0.0007 B 0.00033 B 0.00005 B,	D
90% 0.00021 B 0.0001 B 0.00002 B,	D
90% 0.0054 B 0.0024 B 0.00036 B,	D
50% 0.0012 B 0.00054 B 0.00008 B,	D
70% 0.0054 A,	B 0.0024 A,	B 0.00036 B,	D
80% 0.0012 A,	B 0.00054 A,	B 0.00008 A,	B,	D
95% 0.039 A,	B 0.015 A,	B 0.00227 B,	D
98.5% 0.003 A,	B 0.0012 A,	B 0.00018 A,	B
99% 0.025 A,	B 0.0087 A,	B 0.00132 B,	D
99.9% 0.0022 A,	B 0.00074 A,	B 0.00011 A,	B

0.3 A,	B 0.072 A,	B 0.01090 B,	D
0.0036 A,	B 0.0022 A,	B 0.00033 B,	D
0.003 A,	B 0.0011 A,	B 0.00017 B,	D
0.00014 A,	B 0.000046 A,	B 0.00001 A,	B
0.000034 A,	B 0.000016 A,	B 0.000002 B,	D
0.00021 A,	B 0.0001 A,	B 0.00002 B,	D
0.003 B,	E 0.0011 B,	E 0.00017 B,	D,	E
0.00014 B,	E 0.000046 B,	E 0.00001 B,	E

C 	Control	efficiency	for	fabric	filters	from	typical	expected	efficiency. 8.5 C 0.53 C 0.080 D
D 	Partial	enclosures	have	a	control	efficiency	ranging	from	50‐85%.	The	maximum	value	is	listed.	

0.025 C 0.0023 C 0.00035 D

0.35
0.053
6.6

Emission	Factors

A 	U.S.	EPA,	AP‐42	Section	11.19.2	‐	Crushed	Stone	Processing	and	Pulverized	Mineral	Processing	(August	2004),	Table	11.19.2‐2.		Per	footnote	b,	
controlled	sources	(with	wet	suppression)	are	those	that	are	part	of	the	processing	plant	that	employs	current	wet	suppression	technology	similar	
to	the	study	group.	The	moisture	content	of	the	study	group	without	wet	suppression	systems	operating	(uncontrolled)	ranged	from	0.21	to	1.3	
percent,	and	the	same	facilities	operating	wet	suppression	systems	(controlled)	ranged	from	0.55	to	2.88	percent.		Due	to	carry	over	of	the	small	
amount	of	moisture	required,	it	has	been	shown	that	each	source,	with	the	exception	of	crushers,	does	not	need	to	employ	direct	water	sprays.
B 	TCEQ	Air	Permits	Division,	Rock	Crusher	Emission	Calculations	spreadsheet,	downloaded	July	2019,	
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss‐calc‐rock1.xlsx	(last	revised	February	2019).
C 	U.S.	EPA,	AP‐42	Section	11.3	‐	Brick	and	Structural	Clay	Product	Manufacturing	(August	1997),	Table	11.3‐2.
D	 PM 2.5 	emission	factor	is	calculated	by	dividing	the	PM 10 	emission	factor	by	the	ratio	of	PM 10 	to	PM 2.5 	particle	size	multipliers	(k).	The	Particle	
size	multipliers	are	from	U.S.	EPA,	AP‐42	Section	13.2.4	‐	Aggregate	Handling	and	Storage	Piles	(November	2006),	table	following	Equation	1.

Emission	Sources

Fines	Screening	(All)	‐	Dry
Fines	Screening	(All)	‐	Wet	Suppression
Conveyor	Transfer	‐	Dry
Conveyor	Transfer	‐	Wet	Suppression
Truck	Unloading	‐	Fragmented	Stone

Tertiary	Crushing	(All)	‐	Wet	Suppression
Fines	Crushing	(All)	‐	Dry
Fines	Crushing	(All)	‐	Wet	Suppression
Screening	(All)	‐	Dry
Screening	(All)	‐	Wet	Suppression

E 	If	a	conveyor	is	over	300	ft	and	is	not	enclosed	then	calculate	fugitives	as	one	drop	every	300	ft.

k	for	PM 10

k	for	PM 2.5

Ratio	of	PM 10 	to	PM 2.5

Conveying	(per	300	ft)	‐	Dry
Conveying	(per	300	ft)	‐	Wet	Suppression
Clay	Grinding	and	Screening	(All)	‐	Dry	
Clay	Grinding	and	Screening	(All)	‐	Wet	
Suppression

Primary	Crushing	(Jaw)	‐	Dry
Primary	Crushing	(Jaw)	‐	Wet	Suppression
Secondary	Crushing	(All)	‐	Dry
Secondary	Crushing	(All)	‐	Wet	Suppression
Tertiary	Crushing	(All)	‐	Dry

Control	Factor	
(1	‐	Control	Efficiency)	

None 1
Partial	Enclosure	(skirt) 0.15

Control	Method	A,	B,	C

Full	Enclosure	(boot) 0.1
Enclosed	by	Building 0.1
Wet	Material 0.5
Water	Spray 0.3
Chemicals/Foam 0.2
Washed	Sand/Gravel	 0.05

‐	Wet	control	methods	(i.e.,	water,	chemicals,	saturated	material,	etc.)	are	to	be	applied	to	dry	control	factors.
Truck	Loading	‐	Crushed	Stone

Washed	Sand/Gravel	With	Water	Spray 0.015
Saturated	Material	(No	Visible	Emissions) 0.01
Fabric	Filter 0.001
A 	Control	efficiency	for	all	control	methods	except	saturated	material	and	fabric	filters	from	TCEQ	Air	Permits	Division,	
Rock	Crusher	Emission	Calculations	spreadsheet,	downloaded	July	2019,	
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss‐calc‐rock1.xlsx	(last	
revised	February	2019).

B 	Control	efficiency	for	saturated	material	from	TCEQ	Air	Permits	Division,	Rock	Crushing	Plants,	Draft	RG	058	
(February	2002),	Table	7,	in	a	note	that	states	"A	99%	control	efficiency	may	be	allowed	when	a	facility	(emission	point)	
operates	under	saturated	conditions	with	no	visible	emissions."
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Startup	and	Shutdown	emissions	for	the	NG	Power	Plant 1

STARTUP	AND	SHUTDOWN	EMISSIONS

Jenbacher	J624 CAT	C260‐16 Jenbacher	J624 CAT	C260‐16
0‐20	(uncontrolled) Startup	or	Shutdown lb	/	20	minutes 11.07 6.73 1.33 1.27
20‐60	(controlled) Normal	(worst‐case	load) lb	/	40	minutes 2.67 2.53 1.73 1.60

lb/hr 13.73 9.27 3.07 2.87
lb/hr

1 	NO X ,	PM,	PM 10 ,	PM 2.5 ,	SO 2 ,	Lead,	H 2 SO 4 	mist	and	GHG	(as	CO 2 e)	during	startup	and	shutdown	events	are	assumed	to	be	no	more	than	the	emissions	from	
normal	operations	(in	terms	of	lb/hr).

VOC	Emissions
Units

3.1

Time	(minutes) Operating	Mode
CO	Emissions

Total	(worst‐case) 13.7
Total
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Fuel	Combustion	GHG	Emission	Calculations

COMBUSTION	EMISSIONS

CO2	
(metric	

tons/year)

CH4	

(metric	
tons/year)

N2O	
(metric	

tons/year)

CO2e
5

(metric	
tons/year)

CO2e
(short	

tons/year)

Natural	Gas 281.0 8,760 2,461,560 Subpart	C
(C‐1,	C‐8) 130,610 2.46 0.246 130,745 144,122

Coal 281.0 8,760 2,461,560 Subpart	C
(C‐3,	C‐8) 239,190 27.08 3.938 241,040 265,702

EU‐ENGINE1 Power	Plant	
Engine	1 Natural	Gas 36.0 8,760 315,360 Subpart	C

(C‐1,	C‐8) 16,733 0.32 0.032 16,750 18,464

EU‐ENGINE2 Power	Plant	
Engine	2 Natural	Gas 36.0 8,760 315,360 Subpart	C

(C‐3,	C‐8) 16,733 0.32 0.032 16,750 18,464

EU‐ENGINE3 Power	Plant	
Engine	3 Natural	Gas 36.0 8,760 315,360 Subpart	C

(C‐1,	C‐8) 16,733 0.32 0.032 16,750 18,464

EU‐HTR Water	Bath	
Heater Natural	Gas 1.3 8,760 10,950 Subpart	C

(C‐3,	C‐8) 581 0.01 0.001 582 641

EU‐EMENG1 Power	Plant	
Emergency	Gen

Diesel	Fuel	Oil	
No.	2 4.9 8,760 43,148 Subpart	C

(C‐1,	C‐8) 3,191 0.13 0.026 3,202 3,530

EU‐EMENG2 Kiln	Drive Diesel	Fuel	Oil	
No.	2 1.2 8,760 10,639 Subpart	C

(C‐1,	C‐8) 787 0.03 0.006 790 870

EU‐EMENG3 Fire	Pump Diesel	Fuel	Oil	
No.	2 0.4 8,760 3,218 Subpart	C

(C‐3,	C‐8) 238 0.01 0.002 239 263

294,186 28.21 4.068 296,103 326,398
1 	The	GHG	potential	emissions	from	fuel	combustion	are	calculated	based	on	Tier	1	as	found	in	the	GHG	Mandatory	Reporting	Rule	at	40	CFR	Part	98	Subpart	C.		
2 	Heat	input	capacity	for	the	kiln	is	based	on	similar	kilns	at	Graymont's	Pleasant	Gap	plant.
3 	Potential	annual	heat	input	is	calculated	based	upon	the	rated	heat	input	capacity	and	potential	hours	of	operation.		
4 	Equations	per	GHG	Mandatory	Reporting	Rule	at	40	CFR	Part	98	Subpart	C.
5 	CO 2 e	calculated	based	on	global	warming	potentials	of	each	pollutant	from	Table	A‐1	to	Subpart	A	of	40	CFR	Part	98.
6 	Worst	case	scenario	selects	the	highest	emissions	of	all	possible	fuels	for	the	kiln.

Worst	Case	Total6

EU‐KILN Kiln	#1:	Rotary	
Pre‐Heat

Greenhouse	Gas	Potential	Emissions	From	Fuel	Combustion	Calculations 1

Stack/Process	
ID

Process
Description

Fuel
Rated	Heat	

Input	Capacity2

(MMBtu/hr)

Potential	
Hours	of	
Operation

(Hours/Year)

Potential	
Annual	Heat	

Input3	

(MMBtu/Year)

Calculation	
Methodology4

Potential	To	Emit
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Fuel	Combustion	GHG	Emission	Calculations

Tier	1	CO2	Calculations
CO2	=	1	x	10

‐3	*	Fuel	*	HHV	*	EF (Eq.	C‐1)
Fuel	= Annual	mass	or	volume	of	the	fuel	combusted.
HHV= Default	high	heat	value	of	the	fuel	from	Table	C‐1	for	Tier	1
EF	= Fuel‐specific	default	CO2	emission	factor,	from	Table	C–1	(kg	CO2/MMBtu).
1	x	10‐3	= Conversion	factor	from	kg	to	metric	tons.

Tier	3	CO2	Calculations

CO2	=	44/12	*	Fuel	*	CC	*0.91 (Eq.	C‐3)
44/12= Ratio	of	molecular	weights,	CO2	to	carbon
Fuel= Annual	mass	of	the	solid	fuel	combusted	(short	tons)
CC= Annual	average	carbon	content	of	the	solid	fuel
0.91= Conversion	factor	from	short	tons	to	metric	tons

Tier	1	and	3	CH4	and	N2O	Calculations

CH4	or	N2O	=	1	x	10
‐3	*	Fuel	*	HHV	*	EF (Eq.	C‐8)

Fuel	= Annual	mass	or	volume	of	the	fuel	combusted.
HHV= Default	high	heat	value	of	the	fuel	from	Table	C‐1	for	Tier	1,	actual	HHV	data	for	Tier	3
EF	= Fuel‐specific	default	emission	factor	for	CH4	or	N2O,	from	Table	C–2	(kg	CH4	or	N2O	per	MMBtu).
1	x	10‐3	= Conversion	factor	from	kg	to	metric	tons.

Tier	1	Emission	Factors

Fuel
kg	CO2	/	

MMBtu1
kg	CH4	/	

MMBtu2
kg	N2O	/	

MMBtu2

Propane 62.87 3.0E‐03 6.0E‐04

Petroleum	Coke 102.41 3.0E‐03 6.0E‐04

Natural	Gas 53.06 1.0E‐03 1.0E‐04

Diesel	Fuel	Oil	No.	2 73.96 3.0E‐03 6.0E‐04
Coal 97.17 1.1E‐02 1.6E‐03 Subbituminous	coal
1 	Table	C‐1	to	Subpart	C	of	40	CFR	Part	98
2 	Table	C‐2	to	Subpart	C	of	40	CFR	Part	98

Global	Warming	Potentials1

CO2 CH4 N2O
1 25 298

1 	Table	A‐1	to	Subpart	A	of	40	CFR	Part	98
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Kiln	Calcining	GHG	Emission	Calculations

CALCINING	EMISSIONS

Dolo	Lime	
Product	CO2	
(metric	

tons/year)

LKD	
Production	CO2	

(metric	
tons/year)

Total	CO2	
(metric	

tons/year)

Total	CO2e
(short	

tons/year)

EU‐KILN Rotary	Pre‐
Heat 1,010,138 8,760 115.3 492,750 472,947 18,930 322,541 2,908 325,449 358,746

3 	Graymont	may	produce	hi‐calcium	lime	(CaO)	and	dolomitic	quicklime	(CaO·MgO)	at	the	Rexton	Facility.	However,	GHG	emission	calculations	are	conservatively	based	on	100%	of	the	hi‐calcium	lime	(CaO)	being	produced	as	dolomitic	quicklime	(CaO·MgO)

Data	Description Value Unit

Hi‐Cal	Production	Rate 0.96
tons	Hi‐cal	/	
total	lime	
product

LKD	Generation	Rate 0.04 tons	LKD/ton	
lime	product

CaO	content	of	Dolo	Lime	
Product 92.0% percent

CaO	content	of	the	LKD 20.4% percent

MgO	content	of	Dolo	Lime	
Product 2.7% percent

MgO	content	of	the	LKD 0.8% percent

40	CFR	Part	98;	Subpart	S	Calculations
EFLime	i,n	=	[(SRCaO	*	CaOi,n)	+	(SRMgO	*	MgOi,n)]	*	2000/2205 (Eq.	S‐1)
EFLime	i,n Emission	factor	for	lime	type	i,	for	month	n	(metric	tons	CO2/ton	lime)
SRCaO Stoichiometric	ratio	of	CO2	and	CaO	for	calcium	carbonate	[see	Table	S‐1	of	this	subpart]	(metric	tons	CO2/metric	tons	CaO).
CaOi,n Calcium	oxide	content	for	lime	type	i,	for	month	n,	determined	according	to	§98.194(c)	(metric	tons	CaO/metric	ton	lime).
SRMgO Stoichiometric	ratio	of	CO2	and	MgO	for	magnesium	carbonate	(See	Table	S‐1	of	this	subpart)	(metric	tons	CO2/metric	tons	MgO).
MgOi,n Magnesium	oxide	content	for	lime	type	i,	for	month	n,	determined	according	to	§98.194(c)	(metric	tons	MgO/metric	ton	lime).
2000/2205 Conversion	factor	for	tons	to	metric	tons.

Stoichiometric	Ratios1

SRCaO SRMgO
0.7848 1.0918

1 	Table	S‐1	to	Subpart	S	of	40	CFR	Part	98

1 	The	GHG	potential	emissions	from	lime	processing	are	calculated	based	upon	equation	S‐1	in	Subpart	S	to	40	CFR	98.
2 	Potential	annual	stone	feed	based	on	ratio	of	2.05	tons	of	limestone	per	tone	of	lime

Calcining	Greenhouse	Gas	Potential	Emissions	Calculations1

EPN
Process

Description

Potential	Stone	
Feed2	

(tons	
stone/year)

Hours	of	
Operation

(Hours/Year)

Stone	Feed	
Capacity

(tons	stone/hr)

Potential	Lime	
Product	

Production
(tons/year)

Potential	Dolo	
Lime	Product	
Production
(tons/year)

Potential	LKD	
Production
(tons/year)

Potential	To	Emit	3

Based	on	RY2014	GHG	Report	from	
Port	Inland

Based	on	RY2014	GHG	Report	from	
Port	Inland

Based	on	RY2014	GHG	Report	from	
Port	Inland

Production	Information
Data	Source

Based	on	RY2014	GHG	Report	from	
Port	Inland

Based	on	RY2014	GHG	Report	from	
Port	Inland

Based	on	RY2014	GHG	Report	from	
Port	Inland
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Quarry	Emissions	Summary

ANNUAL	EMISSIONS

NOX CO VOC SO2 Total	PM
Total	
PM10

Total	
PM2.5

Total	
HAP Lead H2SO4 H2S TRS Fluorides CO2 CH4 N2O CO2e

a

Blasting 1.44 12.68 ‐‐ 0.55 0.81 0.42 0.02 4.94E‐04 4.25E‐04 Formaldehyde 8.58E‐06 ‐‐ 1.10 ‐‐ ‐‐ 157.77 6.4E‐03 1.3E‐03 158.31
Drilling ‐‐ ‐‐ ‐‐ ‐‐ 1.3E‐03 6.1E‐04 9.3E‐05 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Crusher ‐‐ ‐‐ ‐‐ ‐‐ 4.26 1.64 0.25 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1.44 12.68 ‐‐ 0.55 5.07 2.07 0.28 4.94E‐04 4.25E‐04 Formaldehyde 8.58E‐06 ‐‐ 1.10 ‐‐ ‐‐ 157.77 6.40E‐03 1.28E‐03 158.31

HOURLY	EMISSIONS

NOX CO VOC SO2 Total	PM
Total	
PM10

Total	
PM2.5

Total	
HAP Lead H2SO4 H2S TRS Fluorides

Blasting 27.61 243.85 ‐‐ 10.56 15.58 8.10 0.47 9.51E‐03 8.17E‐03 Formaldehyde 1.65E‐04 ‐‐ 21.12 ‐‐ ‐‐
Drilling ‐‐ ‐‐ ‐‐ ‐‐ 1.4E‐03 6.8E‐04 1.0E‐04 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Crusher ‐‐ ‐‐ ‐‐ ‐‐ 0.97 0.38 5.8E‐02 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

27.61 243.85 ‐‐ 10.56 16.56 8.48 0.53 9.51E‐03 8.17E‐03 Formaldehyde 1.65E‐04 ‐‐ 21.12 ‐‐ ‐‐

Description

Description

Potential	Emissions	(lb/hr)

Max.	Single	HAP

Max.	Single	HAP

Potential	Emissions	(tpy)
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Quarry	Blasting

BLASTING	‐	PARAMETERS
Blast	Area	
(ft2/blast)	1

Maximum (ton/hr) (ton/yr) (blasts/hr) (blasts/yr) (gal/hr) (gal/yr)
Quarry 17,050 5.28 549 1 104 134.81 14,020

1 		Blasting	area	based	on	email	dated	6/7/19	from	Ms.	Kimberly	Walsh	(Graymont):

1,584 cross‐sectional	area	of	decline	face	(m 2 )
17,050 cross‐sectional	area	of	decline	face	(ft 2 )

2 	Bulk	explosive	usage	and	blasting	rates	based	on	email	dated	6/7/19	from	Ms.	Kimberly	Walsh	(Graymont):
4,790 kg	ANFO	/	one	round	of	blasting
10,560 lb	ANFO	/	one	round	of	blasting
2,000 lb/ton
104 blasts/year

3 		No.	2	diesel	fuel	usage	is	calculated	based	on	the	following	information:
				Diesel	fuel	oil	to	ANFO	ratio: 9% by	weight
				Diesel	fuel	density: 7.05 lb/gal	(AP‐42	Appendix	A)

BLASTING	‐	EMISSIONS

Value Unit Reference (lb/hr) (tpy)

NOX 5.23 (lb/ton	ANFO) 1 27.61 1.44
CO 46.18 (lb/ton	ANFO) 1 243.85 12.68
H2S 4.00 (lb/ton	ANFO) 2 21.12 1.10
SO2 2.00 (lb/ton	ANFO) 3 1.06E+01 0.55
PM 15.584 (Max	lb/Blast) 4,	5 1.56E+01 8.10E‐01
PM10 8.104 (Max	lb/Blast) 4,	5 8.10E+00 4.21E‐01
PM2.5 0.46753 (Max	lb/Blast) 4,	5 4.68E‐01 2.43E‐02
Lead 0.00003 (lb/ton	ANFO) 6 1.65E‐04 8.58E‐06
POM 0.00008 (lb/ton	ANFO) 6 4.42E‐04 2.30E‐05

Formaldehyde 0.00155 (lb/ton	ANFO) 6 8.17E‐03 4.25E‐04
Arsenic 0.00001 (lb/ton	ANFO) 6 7.34E‐05 3.82E‐06
Beryllium 0.00001 (lb/ton	ANFO) 6 5.50E‐05 2.86E‐06
Cadmium 0.00001 (lb/ton	ANFO) 6 5.50E‐05 2.86E‐06
Chromium 0.00001 (lb/ton	ANFO) 6 5.50E‐05 2.86E‐06
Manganese 0.00002 (lb/ton	ANFO) 6 1.10E‐04 5.72E‐06
Mercury 0.00001 (lb/ton	ANFO) 6 5.50E‐05 2.86E‐06
Nickel 0.00001 (lb/ton	ANFO) 6 5.50E‐05 2.86E‐06

Selenium 0.00005 (lb/ton	ANFO) 6 2.75E‐04 1.43E‐05
CO2 163.08 (lb/MMBtu) 7,	8 3,033.95 157.77
CH4 0.0066 (lb/MMBtu) 7,	8 0.1231 0.0064
N2O 0.0013 (lb/MMBtu) 7,	8 0.0246 0.00128
CO2e ‐‐ ‐‐ 9 3,044 158

1 	CO	and	NO X 	emission	factors	based	on	an	average	of	the	values	in	"A	Technique	for	Measuring	Toxic	Gases	produced	by	Blasting	Agents,"	Mainiero,	1997	NIOSH	Study	(Table	1).
2 	H 2 S	emission	factors	per	AP‐42	Section	13.3,	Table	13.3‐1	for	dynamite,	gelatin	(January	1995).	

					This	emission	factor	was	used	by	FMI	Climax	Mine,	Colorado	(underground	mine)	per	permit	application	in	October	2013	for	CDPHE	Air	Permit	No.	95CC899.
3 	SO 2 	emission	factors	per	AP‐42	Section	13.3,	Table	13.3‐1	for	ANFO	(January	1995).	
4 		PM	emission	factor	calculated	per	AP‐42	Section	11.9,	Table	11.9‐1	for	blasting	(July	1998):

where, A	=	horizontal	area	(ft 2 ),	with	blasting	depth	≤	70	ft
			The	following	scaling	factors	are	applied	to	PM	emission	factor	to	calculate	PM 10 	and	PM 2.5 	emission	factors	per	AP‐42	Table	11.9‐1:

PM 10 : 0.52

PM 2.5 : 0.03
5 	Control	efficiency	for	blasting	per	FMI	Climax	Mine,	Colorado	(underground	mine)	permit	application	in	October	2013	for	CDPHE	Air	Permit	No.	95CC899:

50% control	efficiency	for	gravity	settling	of	PM/PM 10 /PM 2.5 post‐blasting
6 		HAP	emission	factors	per	AP‐42	Section	1.3,	Tables	1.3‐8	and	1.3‐10,	assuming:

9% fuel	oil	to	ammonium	nitrate	ratio
137,000 Btu/gal	(diesel)	‐	AP‐42	Appendix	A	(January	1995)
19,300 Btu/lb	(diesel)	‐	AP‐42	Section	3.3,	Table	3.3‐1	(October	1996)

7 		CO 2 ,	N 2 O,	and	CH 4 	emissions	calculated	based	on	diesel	fuel	HHV	of 0.138 MMBtu/gal per	40	CFR	98	Subpart	C	Table	C–1.
8 		CO 2 ,	N 2 O,	and	CH 4 	emission	factors	converted	to	lb/MMBtu	based	on	a	factor	of: 2.205 lb/kg

73.96 kg	CO 2 /MMBtu per	40	CFR	98	Subpart	C	Table	C–1	

3.0E‐03 kg	CH 4 /MMBtu per	40	CFR	98	Subpart	C	Table	C–2	(emission	factor	is	for	all	petroleum	products)

6.0E‐04 kg	N 2 O/MMBtu per	40	CFR	98	Subpart	C	Table	C–2	(emission	factor	is	for	all	petroleum	products)
9 		CO 2 e	emissions	calculated	based	on	Global	Warming	Potentials	(GWP)	per	40	CFR	98	Subpart	A	Table	A‐1:

GWP	of	CO 2 : 1 lbs	CO 2 e/lb	CO 2

GWP	of	CH 4 : 25 lbs	CO 2 e/lb	CH 4

GWP	of	N 2 O: 298 lbs	CO 2 e/lb	N 2 O

No.	2	Diesel	Fuel	3

Quarry

Emissions

Location

Location Pollutant

ANFO	Usage	Rates	2 Blasting	Rates	2

Emission	Factor
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Quarry	Drilling

DRILLING	‐	PARAMETERS	AND	EMISSION	FACTORS	

PM PM10 PM2.5 Efficiency	4

(ton	rock/hr) (ton	rock/day) (ton	rock/year) (lb/ton	rock) (lb/ton	rock) (lb/ton	rock) (%)

Quarry	Drilling 17 238 30,570 1.69E‐04 8.00E‐05 1.21E‐05 Gravity	
Settling 50%

1 		Drilling	throughput	based	on	email	dated	6/7/19	from	Ms.	Kimberly	Walsh	(Graymont):

238 tons/day 2 shifts/day

195 cross‐sectional	area	of	each	decline	face	(ft 2 ) 8 hours/shift

16.4 incline	depth	of	decline	advancement/day	(feet/day) 1 operating	delay	(hr/shift)

3,198 volume	of	materials/day	(ft 3 /day) 14 maximum	operating	hours	per	day

2.63 density	of	material	(ton/m 3 ) 1,797 maximum	annual	operating	hours	(hr/yr)

0.07 density	of	material	(ton/ft 3 )
2 	Per	AP‐42	Section	11.19.2,	Table	11.19.2‐2	(August	2004)	for	"Wet	Drilling	‐	Unfragmented	Stone."
3 	Per	AP‐42,	Section	13.2.4	(Aggregate	Handling	and	Storage	Piles),	November	2006,	the	particle	size	multipliers	used	for	calculating	emission	factors	for	PM	and	PM 2.5 	are	as	follows:

PM: 0.74
PM 10 : 0.35
PM 2.5 : 0.053

4 	Control	efficiency	for	gravity	settling	per	permit	application	by	FMI	Climax	Mine,	Colorado	(underground	mine)	in	October	2013	for	CDPHE	Air	Permit	No.	95CC899.

DRILLING	‐	EMISSIONS

PM PM10 PM2.5 PM PM10 PM2.5

Quarry	Drilling 1.44E‐03 6.80E‐04 1.03E‐04 1.29E‐03 6.11E‐04 9.26E‐05

Throughput	1

Type

ControlUncontrolled	Emission	Factor	2,3

Activity

Activity

Controlled	Emissions
Hourly	Emissions	(lb/hr) Annual	Emissions	(tpy)
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Quarry	Crusher

CRUSHER	‐	PARAMETERS	AND	EMISSION	FACTORS	

(tons/hour) (tons/year) PM PM10 PM2.5 PM PM10 PM2.5	 PM PM10 PM2.5	

Crusher Primary	Crushing	(Jaw)	‐	Dry None 1 263 2,300,000 7.00E‐04 3.30E‐04 5.00E‐05 0.1841 0.0868 0.0132 0.8050 0.3795 0.0575
Conveyor	Drop	to	Crusher Conveyor	Transfer	‐	Dry None 1 263 2,300,000 3.00E‐03 1.10E‐03 1.70E‐04 0.7890 0.2893 0.0447 3.4500 1.2650 0.1955

0.9731 0.3761 0.0579 4.2550 1.6445 0.2530
A 	Control	factors	from	Control	Factors	table	below.
B 	Emission	factors	from	Emission	Factors	for	Material	Transfer,	Screening,	and	Crushing	table	below	for	each	activity.
C 	Emission	Rate	(lb/hr)	=	Control	Factor	*	Emission	Factor	(lb/ton)	*	Actual	Throughput	(ton/hr)	
D 	Emission	Rate	(tpy)	=	Control	Factor	*	Emission	Factor	(lb/ton)	*	Actual	Throughput	(ton/yr)	*	(1	ton	/	2,000	lb)

CONTROL	FACTORS

Control	
Efficiency	

(%)
0%

85%	ᴰ
90%
90%
50%
70%
80%
95%
98.5%
99%
99.9%

C 	Control	efficiency	for	fabric	filters	from	typical	expected	efficiency.
D 	Partial	enclosures	have	a	control	efficiency	ranging	from	50‐85%.	The	maximum	value	is	listed.	

A 	Control	efficiency	for	all	control	methods	except	saturated	material	and	fabric	filters	from	TCEQ	Air	Permits	Division,	
Rock	Crusher	Emission	Calculations	spreadsheet,	downloaded	July	2019,	
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss‐calc‐rock1.xlsx	(last	
revised	February	2019).
‐	Wet	control	methods	(i.e.,	water,	chemicals,	saturated	material,	etc.)	are	to	be	applied	to	dry	control	factors.

B 	Control	efficiency	for	saturated	material	from	TCEQ	Air	Permits	Division,	Rock	Crushing	Plants,	Draft	RG	058	
(February	2002),	Table	7,	in	a	note	that	states	"A	99%	control	efficiency	may	be	allowed	when	a	facility	(emission	point)	
operates	under	saturated	conditions	with	no	visible	emissions."

0.001

Water	Spray
Chemicals/Foam
Washed	Sand/Gravel	
Washed	Sand/Gravel	With	Water	Spray
Saturated	Material	(No	Visible	Emissions)
Fabric	Filter

0.01

1
0.15
0.1
0.1

Control	Method	A,	B,	C

None
Partial	Enclosure	(skirt)
Full	Enclosure	(boot)
Enclosed	by	Building

0.3
0.2
0.05
0.015

Emission	Rate	D	(tpy)

Total

Potential	Throughput Emission	Rate	C	(lb/hr)

Description Activity
Control	
Method

Control	
Factor	A

Emission	Factor	B	(lb/ton)

0.5Wet	Material

Control	Factor	
(1	‐	Control	Efficiency)	
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Quarry	Crusher

EMISSION	FACTORS

PM	(lb/ton) Reference PM10	(lb/ton) Reference PM2.5	(lb/ton) Reference
0.0007 B 0.00033 B 0.00005 B,	D
0.00021 B 0.0001 B 0.000015 B,	D
0.0054 B 0.0024 B 0.00036 B,	D
0.0012 B 0.00054 B 0.0001 B,	D
0.0054 A,	B 0.0024 A,	B 0.00036 B,	D
0.0012 A,	B 0.00054 A,	B 0.0001 A,	B,	D
0.039 A,	B 0.015 A,	B 0.0023 B,	D
0.003 A,	B 0.0012 A,	B 0.00007 A,	B
0.025 A,	B 0.0087 A,	B 0.0013 B,	D
0.0022 A,	B 0.00074 A,	B 0.00005 A,	B
0.3 A,	B 0.072 A,	B 0.011 B,	D

0.0036 A,	B 0.0022 A,	B 0.00033 B,	D
0.003 A,	B 0.0011 A,	B 0.00017 B,	D
0.00014 A,	B 0.000046 A,	B 0.000013 A,	B
0.000034 A,	B 0.000016 A,	B 0.000002 B,	D
0.00021 A,	B 0.0001 A,	B 0.000015 B,	D
0.003 B,	E 0.0011 B,	E 0.00017 B,	D,	E
0.00014 B,	E 0.000046 B,	E 0.000013 B,	E
8.5 C 0.53 C 0.080 D
0.025 C 0.0023 C 0.00035 D

C 	U.S.	EPA,	AP‐42	Section	11.3	‐	Brick	and	Structural	Clay	Product	Manufacturing	(August	1997),	Table	11.3‐2.

k	for	PM 10 0.35
k	for	PM 2.5 0.053

Ratio	of	PM 10 	to	PM 2.5 6.6

E 	If	a	conveyor	is	over	300	ft	and	is	not	enclosed	then	calculate	fugitives	as	one	drop	every	300	ft.

Conveying	(per	300	ft)	‐	Wet	Suppression

Screening	(All)	‐	Wet	Suppression
Fines	Screening	(All)	‐	Dry

A 	U.S.	EPA,	AP‐42	Section	11.19.2	‐	Crushed	Stone	Processing	and	Pulverized	Mineral	Processing	(August	2004),	Table	11.19.2‐2.		Per	footnote	b,	controlled	sources	(with	
wet	suppression)	are	those	that	are	part	of	the	processing	plant	that	employs	current	wet	suppression	technology	similar	to	the	study	group.		The	moisture	content	of	the	
study	group	without	wet	suppression	systems	operating	(uncontrolled)	ranged	from	0.21	to	1.3	percent,	and	the	same	facilities	operating	wet	suppression	systems	
(controlled)	ranged	from	0.55	to	2.88	percent.		Due	to	carry	over	of	the	small	amount	of	moisture	required,	it	has	been	shown	that	each	source,	with	the	exception	of	
crushers,	does	not	need	to	employ	direct	water	sprays.
B 	TCEQ	Air	Permits	Division,	Rock	Crusher	Emission	Calculations	spreadsheet,	downloaded	July	2019,	
https://www.tceq.texas.gov/assets/public/permitting/air/Guidance/NewSourceReview/emiss‐calc‐rock1.xlsx	(last	revised	February	2019).

D 	PM 2.5 	emission	factor	is	calculated	by	dividing	the	PM 10 	emission	factor	by	the	ratio	of	PM 10 	to	PM 2.5 	particle	size	multipliers	(k).	The	Particle	size	multipliers	are	from	
U.S.	EPA,	AP‐42	Section	13.2.4	‐	Aggregate	Handling	and	Storage	Piles	(November	2006),	table	following	Equation	1.

Clay	Grinding	and	Screening	(All)	‐	Dry	
Clay	Grinding	and	Screening	(All)	‐	Wet	Suppression

Secondary	Crushing	(All)	‐	Wet	Suppression
Tertiary	Crushing	(All)	‐	Dry
Tertiary	Crushing	(All)	‐	Wet	Suppression

Conveyor	Transfer	‐	Wet	Suppression

Fines	Crushing	(All)	‐	Wet	Suppression
Screening	(All)	‐	Dry

Emission	Factors

Fines	Crushing	(All)	‐	Dry

Emission	Sources
Primary	Crushing	(Jaw)	‐	Dry
Primary	Crushing	(Jaw)	‐	Wet	Suppression
Secondary	Crushing	(All)	‐	Dry

Truck	Unloading	‐	Fragmented	Stone
Truck	Loading	‐	Crushed	Stone
Conveying	(per	300	ft)	‐	Dry

Fines	Screening	(All)	‐	Wet	Suppression
Conveyor	Transfer	‐	Dry
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32189R1 Michigan Peaking Plant

Technical data

4023 kWel; 13800 V, 60 Hz; Natural gas, MN = 80

Design conditions Fuel gas data:
 2)

Inlet air temperature / rel. Humidity: [°F] / [%] Methane number: [ - ]
Altitude: [ft] Lower calorific value: [BTU/ft3]
Exhaust temp. after heat exchanger: [°F] Gas density: [lb/ft3]
NOx Emission (tolerance - 8%): [g/bhph] Standard gas:

Genset:

Engine: CG260-16

Speed: [1/min]
Configuration / number of cylinders: [ - ]
Bore / Stroke / Displacement: [in] / [in] / [in3] 10,2 / 12,6 / 16589
Compression ratio: [ - ]
Mean piston speed: [ft/s]
Mean lube oil consumption at full load: [lb/hr]
Engine-management-system: [ - ]

Generator: Marelli MJH 800 LA8 cUL

Voltage / voltage range / cos Phi: [V] / [%] / [-] 13800 / ±10 / 0,8
Speed / frequency: [1/min] / [Hz]

Energy balance

Load: [%]

Electrical power COP acc. ISO 8528-1: [kW]

Engine jacket water heat: [BTU/min±8%]
Intercooler LT heat: [BTU/min±8%]
Lube oil heat: [BTU/min±8%]
Exhaust heat with temp. after heat exchanger: [BTU/min±8%]
Exhaust temperature: [°F ±43°F]
Exhaust mass flow, wet: [lb/hr]
Combustion mass air flow: [lb/hr]
Radiation heat engine / generator: [BTU/min±8%]
Fuel consumption: [BTU/min+5%]
Electrical / thermal efficiency: [%]
Total efficiency: [%]

System parameters
 1)

Ventilation air flow (comb. air incl.) with ΔT = 15K [lb/hr]
Combustion air temperature minimum / design: [°F]
Exhaust back pressure from / to: [inWC]
Maximum pressure loss in front of air cleaner: [inWC]
Zero-pressure gas control unit selectable from / to: 2) [inWC]
Pre-pressure gas control unit selectable from / to: 2) [psi]
Air bottle, volume / pressure [ft3] / [psi]
Starter motor: [ft3/s] / [psi]

[gal(US)]
Dry weight engine / genset: [lb]

Cooling system

Glycol content engine jacket water / intercooler: [% Vol.]
Water volume engine jacket / intercooler: [gal(US)]
KVS / Cv value engine jacket water / intercooler: [ft3/h]
Jacket water coolant temperature in / out: [°F]
Intercooler coolant temperature in / out: [°F]
Engine jacket water flow rate from / to: [gpm]
Water flow rate engine jacket water / intercooler: [gpm] Page 1 / 2

Water pressure loss engine jacket water / intercooler: [psi]
Lube oil temp. engine inlet max. / lube oil flow rate: [°F] / [gpm]

3332196EF11367
1) See also  "Layout of power plants": 2) See also Techn. Circular  0199-99-3017 *) optional 32189

Frequency band LWA S

f [Hz] [dB(A)] [m2]

Air-borne noise 
3) 129,5

LW,Terz [dB(lin)] ±4dB(A)

Exhaust noise 
4) 137,2

LW,Terz [dB(lin)] ±3dB(A)

3) DIN EN ISO 3746 (σR0=±4 dB) 4) Measured in exhaust pipe  (f ≤ 250Hz: ±5dB; f > 250Hz: ±3db) LW: Sound power level S: Area of measurement surface (S0=1m2) 5) DIN 45635-11, Appendix A

Natural gas, MN = 80

172 / 198
104 / 110
396 / 506
471 / 286

21 / 17
176 / 498

54873 / 117507

35 / 35
151 / 13,5

3178 / 2189

2
8 /  80
7 / 145

71 / 435
28 / 232

489 / -

283460
40,4 / 47,0

87,4

285700
41 / 75
12 / 20

26752
61872

822
24518
23660

 7058 /  5350
34697

 9904 /  6489
400487

42,9 / 44,1
87,0

2012

44511
5692

 12921 /  8083
521555

43,9 / 42,5
86,4

3017

65344
9563

32786
14628
36429
92893

689
48544
46968

4023

92551

80
983,74

0,05

12,0
31,5
1,77

TEM EVO

 900 / 60

100

 75 /  60
1001
248

0,93

900
V / 16

125,6 126,0 121,1 119,9 119,8

5075

78720
750

35907

127,2 124,7 124,5 124,9 123,4 123,9128,5 128,5 128,1 128,0 127,8 127,4142,2 127,3 129,6 134,2 129,5 128,7 120,4 117,9 16,95)

Lube oil content engine / base frame:

126,2 125,1 133,8 136,7

220122,9 125,9 112,0 109,1 108,8 103,6111,1 110,7 110,6 110,8 110,7 118,0115,2 113,9 110,9 113,6 114,3 116,8111,1 115,2 119,7 119,7 115,3 114,4

6.3k 8k 10k 12.5k 16k

101,7 105,8 107,3 109,4 110,8

1.6k 2k 2.5k 3.15k 4k 5k400 500 630 800 1k 1.25k100 125 160 200 250 31525 31,5 40 50 63 80

PwrA_2.49r02_Dr0 Subject to technical changes demas0242$, 10.04.2018



32189R1 Michigan Peaking Plant

Technical data

4023 kWel;13800 V, 60 Hz; Natural gas, MN = 80

Design conditions

Inlet air temperature / rel. Humidity: [°F] / [%]
Altitude: [ft]
Exhaust temp. after heat exchanger: [°F]
NOx Emission (tolerance - 8%): [g/bhph]

Inlet air temperature [°F]
Load: [%]
Electrical power COP acc. ISO 8528-1: [kW]
Electrical / thermal efficiency: [%]
Total efficiency: [%]
Intercooler coolant temperature in / out: [°F]

Notes:

Page 1 / 2 Page 2 / 2

3332196EF11367 3332196EF11367
32189

1) See also  "Layout of power plants":

2) See also Techn. Circular  0199-99-3017

3) DIN EN ISO 3746 (σR0=±4 dB)

4) Measured in exhaust pipe  (f ≤ 250Hz: ±5dB; f > 250Hz: ±3db)

5) DIN 45635-11, Appendix A

6) 60 Hz applications only:  Gear oil cooling within intercooler coolant circuit

7) The derate information shown does not take into account external cooling system capacity. It assumes that external cooling systems can maintain the specified cooling 

water temperatures at site conditions.

8) ISO 8528-1:2005-06, 6.3.1 a)

9) ISO 8528-1:2005-06, 6.3.1 b)

10) To maintain a constant air-fuel-mixture inlet manifold temperature, as the inlet air temperature goes up, so must the heat rejection. The listed aftercooler coolant 

temperatures have been increased considering a limited capacity of the heat exchange circuit to reject heat to the atmosphere. Non standard applications, e.g. use of 

cooling towers are hereby not considered.

86,7 87,0 87,1 no rating 87,9
104 / 111 104 / 111 104 / 111 no rating 11310) / 118

4023 4023 4023 no rating 3277
43,8 / 42,9 43,7 / 43,3 43,7 / 43,4 no rating 42,9 / 45,0

95 104 104
100 100 100 no rating 81

 75 /  60
1001
248

0,93

84 93
Notes for derating

7)

inlet air temperature max. inlet air temperature

+ 9 °F + 18 °F max. w/o power derating island mode8) grid parallel mode9)

PwrA_2.49r02_Dr0 Subject to technical changes demas0242$, 10.04.2018



Image shown may 
not reflect actual 

engine configuration
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FEATURES

Web Site: For additional information on all your power requirements, visit www.cat-industrial.com.

Emissions 
Designed to meet U.S. EPA Tier 4 Final, EU  
Stage IV emission standards. 
Reliable, Quiet, and Durable Power 
World-class manufacturing capability and 
processes coupled with proven core engine 
designs assure reliability, quiet operation, and 
many hours of productive life.
High Performance 
Series turbocharging with smart wastegate 
available on specific ratings for fast response, 
high power, and increased torque.
Fuel Efficiency 
Fuel consumption optimized to match operating 
cycles of a wide range of equipment and 
applications.
Fuel & Oil
Tier 4 Final/Stage IV engines require Ultra Low 
Sulfur Diesel (ULSD) fuel containing a maximum 
of 15 ppm sulfur, and new oil formulations to 
support the new technology. Cat® engines are 
designed to accommodate B20 biofuel. Your Cat 
dealer can provide more information regarding 
fuel and oil.
Broad Application Range 
Industry leading range of factory configurable 
ratings and options for agricultural, materials-
handling, construction, mining, aircraft ground 
support, and other industrial applications.    

Package Size 
Ideal for equipment with narrow engine 
compartments. Multiple installation options 
minimize total package size.
Low-Cost Maintenance 
Worldwide service delivers ease of maintenance 
and simplifies the servicing routine. Hydraulic 
tappets, multi-vee belts, “no ash service” 
aftertreatment, and 500-hour oil change intervals 
enable low-cost maintenance. Many service items 
have a choice of location on either side of the 
engine to enable choice of service access. The 
S•O•SSM program is available from your Cat dealer 
to determine oil change intervals and provide 
optimal performance.

Quality 
Every Cat engine is manufactured to stringent 
quality standards in order to assure customer 
satisfaction.

World-class Product Support Offered Through 
Global Cat Dealer Network
•  Scheduled maintenance, including S•O•S sample
•  Customer Support Agreements (CSA)
•  Caterpillar Extended Service Coverage (ESC)
•  Superior dealer service network  
•  Extended dealer service network through the Cat 

Industrial Service Distributor (ISD) program

CAT® ENGINE SPECIFICATIONS
I-4, 4-Stroke-Cycle Diesel
Bore . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 mm (4.13 in)
Stroke . . . . . . . . . . . . . . . . . . . . . . . . .  127 mm (5.00 in)
Displacement . . . . . . . . . . . . . . . . . . . .  4.4 L (268.5 in3)
Aspiration . . . . . . . . . . . .  Turbocharged-Aftercooled 
  (TA) or Series Turbocharged-Aftercooled (TTA)
Compression Ratio . . . . . . . . . . . . . . . . . . . . . . . .  16.5:1
Combustion System . . . . . . . . . . . . . .  Direct Injection
Rotation (from flywheel end) . . . Counterclockwise
Capacity for Liquids
 Cooling System . . . . . . . . . . .  10.8 L (11.4 U.S. qts)
 Lube System (refill) sump
  dependent . . . . .  5.2-13.5 L (5.5-14.27 U.S. qts)
Engine Weight, Net Dry (approximate)
 TA . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 kg (926 lbs)
 TTA . . . . . . . . . . . . . . . . . . . . . . . . . .  420 kg (881.8 lbs)

C4.4 ACERT™

Industrial Engine
Tier 4 Final/Stage IV Technology

70-129.4 bkW/93.9-173.5 bhp @ 2200 rpm
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Air Inlet 
Standard air cleaners.
Control System 
Full electronic control system, all connectors 
and wiring looms waterproof and designed to 
withstand harsh off-highway environments, 
flexible and configurable software features and 
well supported SAE J1939 CAN bus enables highly 
integrated machines.
Cooling System 
Top tank temperature 108°C (226°F) as standard to 
minimize cooling pack size, 50:50 water glycol mix, 
detailed guidance on cooling system design and 
validation available to ensure machine reliability.
Exhaust System
Optimized DOC/SCR system supplied with a range 
of inlet and outlet options. DOC/DPF/SCR option 
available for use on higher powers. Both systems 
are service-free and, when in use, invisible to the 
operator. 

Flywheels and Flywheel Housing 
Wide choice of drivetrain interfaces, including but 
not limited to SAE2 and SAE3 configurations.
Fuel System 
Electronic high pressure common rail, ACERT™ 
Technology, innovative filter design to ensure 
maximum protection of the engine.
Lube System 
Choice of sumps for different applications.
Power Take Off 
SAE A or SAE B flanges on left-hand side, 
additional SAE A flange available on LHS, engine 
power can also be taken from the front of the 
engine on some applications, factory fitted 
compressors are also available.
General 
Available with or without a balancer.

STANDARD ENGINE EQUIPMENT

C4.4 ACERT™

Industrial Engine
Tier 4 Final/Stage IV Technology

70-129.4 bkW/93.9-173.5 bhp @ 2200 rpm

DIMENSIONS

 (1) Length  (2) Width (3) Height

 TA, TTA: 845.1 mm (33.3 in) TA: 772.4 mm (30.4 in) TA: 848.2 mm (33.4 in)
  TTA: 741.6 mm (29.1 in) TTA: 867.6 mm (34.1 in)

Note: Final dimensions dependent on selected options
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RATING DEFINITIONS AND CONDITIONS

LEHH0551-01  Page 3 of 4

C4.4 ACERT™

Industrial Engine
Tier 4 Final/Stage IV Technology

70-129.4 bkW/93.9-173.5 bhp @ 2200 rpm

PERFORMANCE DATA — PRELIMINARY
Turbocharged-Aftercooled — 2200 rpm

800 1000 1200 1400 1600 1800 2000 2200 2400

Engine Speed rpm

lb
-f

t
b

h
p

P
o

w
er

 
b

kW
To

rq
u

e
N

•m

25

50

75

100

125

67

101

134

168

34

500

700

300 221

369

516

140 bkW

110.1  bkW

129.5  bkW

450  N•m

560  N•m

750  N•m
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IND-C (Intermittent) is the horsepower and speed capability of the 
engine where maximum power and/or speed are cyclic (time at 
full load not to exceed 50%).

Additional ratings are available for specific customer 
requirements. Consult your Cat dealer.

Rating Conditions are based on ISO/TR14396, inlet air standard 
conditions with a total barometric pressure of 100 kPa (29.5 in 
Hg), with a vapor pressure of 1 kPa (.295 in Hg), and 25°C (77°F). 
Performance is measured using fuel to EPA specifications in  
40 CFR Part 1065 and EU specifications in Directive 97/68/EC 
with a density of 0.845-0.850 kg/L @ 15°C (59°F) and fuel inlet 
temperature 40°C (104°F).

Speed Range

 
Rating Aspiration

 Rated Speed Rated Power Rated Power Speed Peak Torque Peak Torque
  	 rpm	 bkW	 bhp	 rpm	 N•m	 lb-ft

 C* TA 2200 70.0 93.9 1400 450 331.9

 C TA 2200 74.4 99.8 1400 450 331.9

 C TA  2200 82.0 109.9 1400 450 331.9

 C TA  2200 85.9 115.2 1400 500 368.8

 C TA  2200 91.0 122.0 1400 500 368.8

 C TA  2200 92.6 124.2 1400 530 390.9

 C TA  2200 97.9 131.3 1400 530 390.9

 C TA  2200 102.1 136.9 1400 560 413.1

 C TA  2200 106.0 142.1 1400 560 413.1

 C* TA  2200 110.1 147.6 1400 560 413.1

 C TTA  2200 105.0 140.8 1400 630 464.7

 C TTA  2200 112.0 150.2 1400 650 479.4

 C TTA  2200 117.0 156.9 1400 683 503.8

 C* TTA  2200 129.4 173.5 1400 750 553.2

B Rating performance data to be added when available.

Rated Speed
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C4.4 ACERT™

Industrial Engine
Tier 4 Final/Stage IV Technology

70-129.4 bkW/93.9-173.5 bhp @ 2200 rpm

DOC:  Diesel Oxidation Catalyst
DPF: Diesel Particulate Filter
SCR: Selective Catalytic Reduction

3" flex pipe connection kit with straight, 45°, and 
90° options for flexibility
A range of SCR system components, including 
pump, tanks, and lines

STANDARD EMISSIONS CONTROL EQUIPMENT

AFTERTREATMENT CONFIGURATION

Less than or equal to 92.6 bkW 
(124.2 bhp) 
DOC/SCR CONFIGURATION
Approximate Size and Weight
(1) Length — 647 mm (25.5 in)
(2) Width — 538 mm (21.18 in)
(3) Height — 335 mm (13.19 in)  
Weight — 40 kg (88 lb)  

Greater than 92.6 bkW  
(124.2 bhp) 
DOC/SCR CONFIGURATION
Approximate Size and Weight
(1) Length — 675 mm (25.6 in)
(2) Width — 565 mm (22.2 in)
(3) Height — 355 mm (13.97 in)  
Weight — 45 kg (99 lb)

   DOC/DPF/SCR CONFIGURATION  
   (TTA ONLY)
   Approximate Size and Weight
   (1) Length — 722 mm (28.4 in)
   (2) Width — 695 mm (27.4 in)
   (3) Height — 430 mm (16.9 in)  
   Weight — 80 kg (176.4 lb)

AFTERTREATMENT FEATURES
Regeneration: The DOC/SCR modular design 
offers a simple, compact package while providing 
high levels of performance. A DOC/DPF/SCR 
option is available for higher power machines. 

While in use, both DOC/SCR an DOC/DPF/SCR 
systems offer transparent operation to the user.

Mounting: Extensive range of inlets and outlets, 
as well as remote and on-engine installations, 
provide flexibility for many installations.

Service: Both DOC/SCR an DOC/DPF/SCR  
systems are service-free for the emissions life  
of the engine.

Available in 12V or 24V systems

1
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reference data sheet

Technical data

3000 kWel; 4160 V, 60 Hz; Natural gas, MN = 80

Design conditions Fuel gas data:
 2)

Inlet air temperature / rel. Humidity: [°F] / [%] Methane number: [ - ]
Altitude: [ft] Lower calorific value: [BTU/ft3]
Exhaust temp. after heat exchanger: [°F] Gas density: [lb/ft3]
NOx Emission (tolerance - 8%): [g/bhph] Standard gas:

Genset:

Engine: CG260-12

Speed: [1/min]
Configuration / number of cylinders: [ - ]
Bore / Stroke / Displacement: [in] / [in] / [in3] 10,2 / 12,6 / 12442
Compression ratio: [ - ]
Mean piston speed: [ft/s]
Mean lube oil consumption at full load: [lb/hr]
Engine-management-system: [ - ]

Generator: Marelli MJH 710 MC8

Voltage / voltage range / cos Phi: [V] / [%] / [-] 4160 / ±10 / 1
Speed / frequency: [1/min] / [Hz]

Energy balance

Load: [%]

Electrical power COP acc. ISO 8528-1: [kW]

Engine jacket water heat: [BTU/min±8%]
Intercooler LT heat: [BTU/min±8%]
Lube oil heat: [BTU/min±8%]
Exhaust heat with temp. after heat exchanger: [BTU/min±8%]
Exhaust temperature: [°F ±43°F]
Exhaust mass flow, wet: [lb/hr]
Combustion mass air flow: [lb/hr]
Radiation heat engine / generator: [BTU/min±8%]
Fuel consumption: [BTU/min+5%]
Electrical / thermal efficiency: [%]
Total efficiency: [%]

System parameters
 1)

Ventilation air flow (comb. air incl.) with ΔT = 15K [lb/hr]
Combustion air temperature minimum / design: [°F]
Exhaust back pressure from / to: [inWC]
Maximum pressure loss in front of air cleaner: [inWC]
Zero-pressure gas control unit selectable from / to: 2) [inWC]
Pre-pressure gas control unit selectable from / to: 2) [psi]
Air bottle, volume / pressure [ft3] / [psi]
Starter motor: [ft3/s] / [psi]

[gal(US)]
Dry weight engine / genset: [lb]

Cooling system

Glycol content engine jacket water / intercooler: [% Vol.]
Water volume engine jacket / intercooler: [gal(US)]
KVS / Cv value engine jacket water / intercooler: [ft3/h]
Jacket water coolant temperature in / out: [°F]
Intercooler coolant temperature in / out: [°F]
Engine jacket water flow rate from / to: [gpm]
Water flow rate engine jacket water / intercooler: [gpm] Page 1 / 1

Water pressure loss engine jacket water / intercooler: [psi]
Lube oil temp. engine inlet max. / lube oil flow rate: [°F] / [gpm]

3332580EC92162
1) See also  "Layout of power plants": 2) See also Techn. Circular  0199-99-3017

Frequency band LWA S

f [Hz] [dB(A)] [m2]

Air-borne noise 
3)

LW,Terz [dB(lin)]

Exhaust noise 
4)

LW,Octave [dB(lin)]

3) DIN EN ISO 3746 (σR0=±4 dB) 4) DIN 45635-11 Appendix A (±3 dB) LW: Sound power level S: Area of measurement surface (S0=1m2)

104 / 113
352 / 418
388 / 242

16 / 14
176 / 440

Natural gas, MN = 80

71 / 435
28 / 232

383 / -
41154 / 89619

200000
41 / 77
12 / 20

2
8 /  80

7 / 145

19639
18969

 8538 /  2960
221531

38,5 / 46,6
85,1

30395
7513

13547
59310

932
27919
26978

 9449 /  3415
311407

41,1 / 44,8
85,9

44568
11384
16791
78094

883
37071
35858

 9961 /  3927
401454

42,5 / 43,4
85,9

59879
16564
20263
93917

826

3000 2250 1500

 900 / 60

80
983,74

0,05

900
V / 12

12,0
31,5
1,32

TEM EVO

5075100

 77 /  60
328
248
0,49

117,0 137 16,9

Lube oil content engine / base frame:

35 / 35
114 / 13,5

3002 / 2013
174 / 194

125 200

139,0 140,0 137,0 135,0 130,0 128,0 126,0

118,0 117,0 112,0 110,0 108,0 100,0111,0 109,0 109,0 113,0 112,0 114,0114,0 113,0 110,0 110,0 111,0 111,0115,0 117,0 116,0 118,0 115,0 115,0

6.3k 8k 10k 12.5k 16k

104,0 107,0 111,0 111,0 114,0

1.6k 2k 2.5k 3.15k 4k 5k400 500 630 800 1k 1.25k100 125 160 200 250 31525 31,5 40 50 63 80

PwrC_2.46r06_2.Bl_Dr0 Subject to technical changes k579016, 26.01.2018



reference data sheet

Technical data

4000 kWel; 4160 V, 60 Hz; Natural gas, MN = 80

Design conditions Fuel gas data:
 2)

Inlet air temperature / rel. Humidity: [°F] / [%] Methane number: [ - ]
Altitude: [ft] Lower calorific value: [BTU/ft3]
Exhaust temp. after heat exchanger: [°F] Gas density: [lb/ft3]
NOx Emission (tolerance - 8%): [g/bhph] Standard gas:

Genset:

Engine: CG260-16

Speed: [1/min]
Configuration / number of cylinders: [ - ]
Bore / Stroke / Displacement: [in] / [in] / [in3] 10,2 / 12,6 / 16589
Compression ratio: [ - ]
Mean piston speed: [ft/s]
Mean lube oil consumption at full load: [lb/hr]
Engine-management-system: [ - ]

Generator: Marelli MJH 800 LA8

Voltage / voltage range / cos Phi: [V] / [%] / [-] 4160 / ±10 / 1
Speed / frequency: [1/min] / [Hz]

Energy balance

Load: [%]

Electrical power COP acc. ISO 8528-1: [kW]

Engine jacket water heat: [BTU/min±8%]
Intercooler LT heat: [BTU/min±8%]
Lube oil heat: [BTU/min±8%]
Exhaust heat with temp. after heat exchanger: [BTU/min±8%]
Exhaust temperature: [°F ±43°F]
Exhaust mass flow, wet: [lb/hr]
Combustion mass air flow: [lb/hr]
Radiation heat engine / generator: [BTU/min±8%]
Fuel consumption: [BTU/min+5%]
Electrical / thermal efficiency: [%]
Total efficiency: [%]

System parameters
 1)

Ventilation air flow (comb. air incl.) with ΔT = 15K [lb/hr]
Combustion air temperature minimum / design: [°F]
Exhaust back pressure from / to: [inWC]
Maximum pressure loss in front of air cleaner: [inWC]
Zero-pressure gas control unit selectable from / to: 2) [inWC]
Pre-pressure gas control unit selectable from / to: 2) [psi]
Air bottle, volume / pressure [ft3] / [psi]
Starter motor: [ft3/s] / [psi]

[gal(US)]
Dry weight engine / genset: [lb]

Cooling system

Glycol content engine jacket water / intercooler: [% Vol.]
Water volume engine jacket / intercooler: [gal(US)]
KVS / Cv value engine jacket water / intercooler: [ft3/h]
Jacket water coolant temperature in / out: [°F]
Intercooler coolant temperature in / out: [°F]
Engine jacket water flow rate from / to: [gpm]
Water flow rate engine jacket water / intercooler: [gpm] Page 1 / 1

Water pressure loss engine jacket water / intercooler: [psi]
Lube oil temp. engine inlet max. / lube oil flow rate: [°F] / [gpm]

3332506EC93662
1) See also  "Layout of power plants": 2) See also Techn. Circular  0199-99-3017

Frequency band LWA S

f [Hz] [dB(A)] [m2]

Air-borne noise 
3)

LW,Terz [dB(lin)]

Exhaust noise 
4)

LW,Octave [dB(lin)]

3) DIN EN ISO 3746 (σR0=±4 dB) 4) DIN 45635-11 Appendix A (±3 dB) LW: Sound power level S: Area of measurement surface (S0=1m2)

104 / 114
396 / 506
449 / 286

19 / 17
176 / 498

Natural gas, MN = 80

71 / 435
28 / 232

489 / -
54873 / 115523

261500
41 / 77
12 / 20

2
8 /  80

7 / 145

24877
24000

 11156 /  4554
290518

39,2 / 46,0
85,2

36656
9790

16507
80427

975
36451
35206

 11953 /  5066
412326

41,4 / 44,5
85,9

54984
15141
20946

107692
918

48588
46976

 12352 /  5806
533109

42,7 / 43,5
86,2

75703
21231
27094

128866
853

4000 3000 2000

 900 / 60

80
983,74

0,05

900
V / 16

12,0
31,5
1,32

TEM EVO

5075100

 77 /  60
328
248
0,48

121,0 136 16,9

Lube oil content engine / base frame:

35 / 35
151 / 13,5

3178 / 2189
172 / 194

126 224

143,0 136,0 134,0 133,0 129,0 127,0 125,0

119,0 116,0 110,0 107,0 104,0 99,0108,0 109,0 109,0 112,0 113,0 118,0115,0 115,0 110,0 110,0 111,0 110,0111,0 113,0 120,0 120,0 116,0 114,0

6.3k 8k 10k 12.5k 16k

104,0 105,0 109,0 112,0 113,0

1.6k 2k 2.5k 3.15k 4k 5k400 500 630 800 1k 1.25k100 125 160 200 250 31525 31,5 40 50 63 80

PwrC_2.46r06_Dr0 Subject to technical changes k579016, 26.01.2018



G3516H GAS ENGINE TECHNICAL DATA

ENGINE SPEED (rpm): 1500 RATING STRATEGY: HIGH RESPONSE
COMPRESSION RATIO: 12.1 PACKAGE TYPE: WITHOUT RADIATOR
AFTERCOOLER TYPE: SCAC RATING LEVEL: CONTINUOUS
AFTERCOOLER - STAGE 2 INLET (°F): 118 FUEL: NAT GAS
AFTERCOOLER - STAGE 1 INLET (°F): 198 FUEL SYSTEM: CAT LOW PRESSURE
JACKET WATER OUTLET (°F): 210 WITH AIR FUEL RATIO CONTROL
ASPIRATION: TA FUEL PRESSURE RANGE(psig):  (See note 1) 1.5-5.0
COOLING SYSTEM: JW+OC+1AC, 2AC+GB FUEL METHANE NUMBER: 85
CONTROL SYSTEM: ADEM4 W/ IM FUEL LHV (Btu/scf): 905
EXHAUST MANIFOLD: DRY ALTITUDE CAPABILITY AT 77°F INLET AIR TEMP. (ft): 4593
COMBUSTION: LOW EMISSION POWER FACTOR: 0.8
NOx EMISSION LEVEL (g/bhp-hr NOx): 0.5 VOLTAGE(V): 480-13800

RATING NOTES LOAD 100% 75% 50%
 GENSET POWER (WITH GEARBOX, WITHOUT FAN) (2)(3) ekW 1966 1474 983
 GENSET POWER (WITH GEARBOX, WITHOUT FAN) (2)(3) kVA 2457 1843 1229
 ENGINE POWER (WITHOUT GEARBOX, WITHOUT FAN) (3) bhp 2763 2072 1390
 GENERATOR EFFICIENCY (2) % 96.3 96.3 95.7
 GENSET EFFICIENCY(@ 1.0 Power Factor) (ISO 3046/1) (4)(5) % 43.1 42.1 39.8
 THERMAL EFFICIENCY (4)(6) % 42.3 43.9 46.4
 TOTAL EFFICIENCY (@ 1.0 Power Factor) (4)(7) % 85.4 86.0 86.2

ENGINE DATA
 GENSET FUEL CONSUMPTION (ISO 3046/1) (8) Btu/ekW-hr 8007 8190 8650
 GENSET FUEL CONSUMPTION (NOMINAL) (8) Btu/ekW-hr 8283 8472 8948
 ENGINE FUEL CONSUMPTION (NOMINAL) (8) Btu/bhp-hr 5894 6029 6328
 AIR FLOW (77°F, 14.7 psia) (WET) (9) ft3/min 5276 3966 2740
 AIR FLOW (WET) (9) lb/hr 23395 17586 12149
 FUEL FLOW (60ºF, 14.7 psia) scfm 300 230 162
 COMPRESSOR OUT PRESSURE in Hg(abs) 149.0 111.9 78.7
 COMPRESSOR OUT TEMPERATURE °F 474 397 303
 AFTERCOOLER AIR OUT TEMPERATURE °F 126 126 125
 INLET MAN. PRESSURE (10) in Hg(abs) 141.3 104.8 72.4
 INLET MAN. TEMPERATURE (MEASURED IN PLENUM) (11) °F 129 127 126
 TIMING (12) °BTDC 22 20 16
 EXHAUST TEMPERATURE - ENGINE OUTLET (13) °F 748 809 896
 EXHAUST GAS FLOW (@engine outlet temp, 14.5 psia) (WET) (14) ft3/min 12779 10100 7463
 EXHAUST GAS MASS FLOW (WET) (14) lb/hr 24211 18212 12590
 MAX INLET RESTRICTION (15) in H2O 10.04 5.65 2.50
 MAX EXHAUST RESTRICTION (15) in H2O 20.07 11.31 5.39

EMISSIONS DATA - ENGINE OUT
 NOx (as NO2) (16)(17) g/bhp-hr 0.50 0.50 0.50
 CO (16)(18) g/bhp-hr 1.81 1.75 1.78
 THC (mol. wt. of 15.84) (16)(18) g/bhp-hr 3.27 3.25 3.34
 NMHC (mol. wt. of 15.84) (16)(18) g/bhp-hr 0.56 0.55 0.57
 NMNEHC (VOCs) (mol. wt. of 15.84) (16)(18)(19) g/bhp-hr 0.52 0.52 0.53
 HCHO (Formaldehyde) (16)(18) g/bhp-hr 0.22 0.23 0.25
 CO2 (16)(18) g/bhp-hr 409 419 447
 EXHAUST OXYGEN (16)(20) % DRY 10.3 10.0 9.5
 LAMBDA (16)(20) 1.77 1.74 1.71

ENERGY BALANCE DATA
 LHV INPUT (21) Btu/min 271387 208175 146590
 HEAT REJECTION TO JACKET WATER (JW) (22)(31) Btu/min 27580 22964 17851
 HEAT REJECTION TO ATMOSPHERE (INCLUDES GENERATOR) (23) Btu/min 7663 6051 4820
 HEAT REJECTION TO LUBE OIL (OC) (24)(31) Btu/min 10443 9402 8130
 HEAT REJECTION TO EXHAUST (LHV TO 77°F) (25)(26) Btu/min 74708 62235 48447
 HEAT REJECTION TO EXHAUST (LHV TO 248°F) (25) Btu/min 51966 45171 36670
 HEAT REJECTION TO A/C - STAGE 1 (1AC) (27)(31) Btu/min 23146 12591 4566
 HEAT REJECTION TO A/C - STAGE 2 (2AC) (28)(32) Btu/min 13663 9052 5197
 HEAT REJECTION FROM GEARBOX (GB) (29)(32) Btu/min 1066 800 536
 PUMP POWER (30) Btu/min 963 963 963

CONDITIONS AND DEFINITIONS
Engine rating obtained and presented in accordance with ISO 3046/1.  (Standard reference conditions of 77°F, 29.60 in Hg barometric pressure.) No overload permitted at rating
shown.  Consult the altitude deration factor chart for applications that exceed the rated altitude or temperature.

Emission levels are at engine exhaust flange prior to any after treatment.  Values are based on engine operating at steady state conditions, adjusted to the specified NOx level at 100%
load. Tolerances specified are dependent upon fuel quality.  Fuel methane number cannot vary more than ± 3.

For notes information consult page three.

Data generated by Gas Engine Rating Pro Version 6.09.03
Ref. Data Set EM1345-02-001, Printed 09Apr2019 Page 1 of 5



G3516H GAS ENGINE TECHNICAL DATA

FUEL USAGE GUIDE

CAT METHANE NUMBER 50 55 60 65 70 75 80 85 100
SET POINT TIMING 16 16 16 16 16 16 19 22 22

DERATION FACTOR 0.60 0.70 0.80 0.85 0.90 1 1 1 1

ALTITUDE DERATION FACTORS AT RATED SPEED

INLET
AIR

TEMP
°F

130 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

120 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

110 1 0.97 0.93 0.90 0.86 0.83 0.79 0.75 0.71 0.67 0.63 0.59 0.55

100 1 1 0.98 0.95 0.91 0.88 0.85 0.82 0.78 0.75 0.69 0.63 0.57

90 1 1 1 0.99 0.96 0.93 0.90 0.86 0.83 0.80 0.77 0.70 0.61

80 1 1 1 1 1 0.97 0.94 0.91 0.87 0.84 0.81 0.77 0.70

70 1 1 1 1 1 0.99 0.95 0.92 0.89 0.85 0.82 0.78 0.75

60 1 1 1 1 1 0.99 0.95 0.92 0.89 0.85 0.82 0.78 0.75

50 1 1 1 1 1 0.99 0.95 0.92 0.89 0.85 0.82 0.78 0.75

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)

AFTERCOOLER HEAT REJECTION FACTORS
(ACHRF)

INLET
AIR

TEMP
°F

130 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

120 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

110 1.15 1.18 1.22 1.25 1.29 1.31 1.31 1.31 1.31 1.31 1.31 1.31 1.31

100 1.10 1.13 1.17 1.20 1.24 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26

90 1.05 1.08 1.12 1.15 1.18 1.21 1.21 1.21 1.21 1.21 1.21 1.21 1.21

80 1 1.03 1.06 1.10 1.13 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15

70 1 1 1.01 1.05 1.08 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10

60 1 1 1 1 1.03 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05

50 1 1 1 1 1 1 1 1 1 1 1 1 1

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)

Data generated by Gas Engine Rating Pro Version 6.09.03
Ref. Data Set EM1345-02-001, Printed 09Apr2019 Page 2 of 5



G3516H GAS ENGINE TECHNICAL DATA

FUEL USAGE GUIDE:
This table shows the derate factor and full load set point timing required for a given fuel. Note that deration and set point timing adjustment may be required as the methane number
decreases. Methane number is a scale to measure detonation characteristics of various fuels. The methane number of a fuel is determined by using the Caterpillar methane number
calculation.

ALTITUDE DERATION FACTORS:
This table shows the deration required for various air inlet temperatures and altitudes.  Use this information along with the fuel usage guide chart to help determine actual engine power
for your site.  The derate factors shown do not take into account external cooling system capacity.  The derate factors provided assume the external cooling system can maintain the
specified cooling water temperatures at site conditions.

ACTUAL ENGINE RATING:
To determine the actual rating of the engine at site conditions, one must consider separately, limitations due to fuel characteristics and air system limitations.   The Fuel Usage Guide
deration establishes fuel limitations.  The Altitude/Temperature deration factors and RPC (reference the Caterpillar Methane Program) establish air system limitations.  RPC comes into
play when the Altitude/Temperature deration is less than 1.0 (100%).  Under this condition, add the two factors together.  When the site conditions do not require an Altitude/
Temperature derate (factor is 1.0), it is assumed the turbocharger has sufficient capability to overcome the low fuel relative power, and RPC is ignored.  To determine the actual power
available, take the lowest rating between 1) and 2).
1)  Fuel Usage Guide Deration
2)  1-((1-Altitude/Temperature Deration) + (1-RPC))

AFTERCOOLER HEAT REJECTION FACTORS(ACHRF):
To maintain a constant air inlet manifold temperature, as the inlet air temperature goes up, so must the heat rejection. As altitude increases, the turbocharger must work harder to
overcome the lower atmospheric pressure. This increases the amount of heat that must be removed from the inlet air by the aftercooler. Use the aftercooler heat rejection factor (ACHRF)
to adjust for inlet air temp and altitude conditions. See notes 31 and 32 for application of this factor in calculating the heat exchanger sizing criteria. Failure to properly account for these
factors could result in detonation and cause the engine to shutdown or fail.

INLET AND EXHAUST RESTRICTIONS FOR ALTITUDE CAPABILITY:
The altitude derate chart is based on the maximum inlet and exhaust restrictions provided on page 1. Contact factory for restrictions over the specified values. Heavy Derates for higher
restrictions will apply.

NOTES:
1. Fuel pressure range specified is to the engine fuel control valve. Additional fuel train components should be considered in pressure and flow calculations.
2. Generator efficiencies, power factor, and voltage are based on standard generator.  [Genset Power (ekW) is calculated as: (Engine Power (bkW) - Gearbox Power (bkW)) x
Generator Efficiency], [Genset Power (kVA) is calculated as: (Engine Power (bkW) - Gearbox Power (bkW)) x Generator Efficiency / Power Factor]
3. Rating is with two engine driven water pumps.  Tolerance is (+)3, (-)0% of full load.
4. Efficiency represents a Closed Crankcase Ventilation (CCV) system installed on the engine.
5. Genset Efficiency published in accordance with ISO 3046/1, based on a 1.0 power factor.
6. Thermal Efficiency is calculated based on energy recovery from the jacket water, lube oil, 1st stage aftercooler, and exhaust to 248ºF with engine operation at ISO 3046/1 Genset
Efficiency, and assumes unburned fuel is converted in an oxidation catalyst.
7. Total efficiency is calculated as: Genset Efficiency + Thermal Efficiency. Tolerance is ±10% of full load data.
8. ISO 3046/1 Genset fuel consumption tolerance is (+)5, (-)0% at the specified power factor. Nominal genset and engine fuel consumption tolerance is ± 1.5% of full load data at the
specified power factor.
9. Air flow value is on a 'wet' basis.  Flow is a nominal value with a tolerance of ± 5 %.
10. Inlet manifold pressure is a nominal value with a tolerance of ± 5 %.
11. Inlet manifold temperature is a set point nominal value.  Aftercooler Stage 2 inlet temperature should be controlled to the rated value with a tolerance of (+)5.4°F, (-)0°F to obtain
nominal inlet manifold temperature with a tolerance of (+)5.4°F, (-)0°F.
12. Timing indicated is for use with the minimum fuel methane number specified.  Consult the appropriate fuel usage guide for timing at other methane numbers.
13. Exhaust temperature is a nominal value with a tolerance of (+)63°F, (-)54°F.
14. Exhaust flow value is on a 'wet' basis.  Flow is a nominal value with a tolerance of ± 6 %.
15. Inlet and Exhaust Restrictions are maximum allowed values at the corresponding loads. Increasing restrictions beyond what is specified will result in a significant engine derate.
16. Emissions data is at engine exhaust flange prior to any after treatment.
17. NOx tolerances are ± 18% of specified value.
18. CO, CO2, THC, NMHC, NMNEHC, and HCHO are the maximum values expected under steady state conditions. THC, NMHC, and NMNEHC do not include aldehydes. An oxidation
catalyst may be required to meet Federal, State or local CO or HC requirements.
19. VOCs - Volatile organic compounds as defined in US EPA 40 CFR 60, subpart JJJJ
20. Exhaust Oxygen tolerance is ± 0.5; Lambda tolerance is ± 0.05.  Lambda and Exhaust Oxygen level are the result of adjusting the engine to operate at the specified NOx level.
21. LHV rate tolerance is ± 1.5%.
22. Heat rejection to jacket water value displayed includes heat to jacket water alone.  Value is based on treated water.  Tolerance is ± 10% of full load data.
23. Heat rejection to atmosphere based on treated water.  Tolerance is ± 50% of full load data.
24. Lube oil heat rate based on treated water.  Tolerance is ± 20% of full load data.
25. Exhaust heat rate based on treated water.  Tolerance is ± 10% of full load data.
26. Heat rejection to exhaust (LHV to 77°F) value shown includes unburned fuel and is not intended to be used for sizing or recovery calculations.
27. Heat rejection to A/C - Stage 1 based on treated water. Tolerance is ±5% of full load data.
28. Heat rejection to A/C - Stage 2 based on treated water. Tolerance is ±5% of full load data.
29. Heat rejection to Gearbox based on treated water. Tolerance is ±5% of full load data.
30. Pump power includes engine driven jacket water and aftercooler water pumps.  Engine brake power includes effects of pump power.
31. Total Jacket Water Circuit heat rejection is calculated as:  (JW x 1.1) + (OC x 1.2) + (1AC x 1.05) + [0.792 x (1AC + 2AC) x (ACHRF - 1) x 1.05].  Heat exchanger sizing criterion is
maximum circuit heat rejection at site conditions, with applied tolerances. A cooling system safety factor may be multiplied by the total circuit heat rejection to provide additional margin.
32. Total Second Stage Aftercooler Circuit heat rejection is calculated as:  (2AC x 1.05) + [(1AC + 2AC) x 0.208 x (ACHRF - 1) x 1.05] + (GB x 1.05).  Heat exchanger sizing criterion is
maximum circuit heat rejection at site conditions, with applied tolerances. A cooling system safety factor may be multiplied by the total circuit heat rejection to provide additional margin.
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G3516H GAS ENGINE TECHNICAL DATA

FREE FIELD MECHANICAL & EXHAUST NOISE

MECHANICAL: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power Overall 100 Hz 125 Hz 160 Hz 200 Hz 250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
1966 100 2763 122.8 89.1 88.5 93.6 94.9 95.7 99.9 100.2 102.8 103.3 104.0
1474 75 2072 118.4 87.5 85.3 92.3 91.6 93.8 97.6 97.5 100.7 102.3 103.5
983 50 1390 115.4 85.9 82.0 89.1 89.9 92.8 96.8 95.3 100.3 100.9 103.0

MECHANICAL: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power 1 kHz 1.25 kHz 1.6 kHz 2 kHz 2.5 kHz 3.15 kHz 4 kHz 5 kHz 6.3 kHz 8 kHz 10 kHz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
1966 100 2763 102.5 104.3 105.3 104.7 105.0 105.2 105.5 110.0 121.5 103.9 99.6
1474 75 2072 101.4 103.1 104.0 103.6 104.8 106.1 107.3 115.5 107.3 103.2 102.3
983 50 1390 100.8 101.5 102.2 102.5 103.9 105.4 109.0 106.7 103.0 102.5 96.9

EXHAUST: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power Overall 100 Hz 125 Hz 160 Hz 200 Hz 250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
1966 100 2763 125.5 98.9 102.2 108.0 109.8 106.2 109.2 110.4 112.2 113.5 112.4
1474 75 2072 121.4 98.4 102.7 107.7 107.8 101.1 100.6 99.7 103.2 105.3 102.9
983 50 1390 119.3 98.9 100.4 102.5 106.7 97.4 95.3 95.2 102.8 100.4 101.9

EXHAUST: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power 1 kHz 1.25 kHz 1.6 kHz 2 kHz 2.5 kHz 3.15 kHz 4 kHz 5 kHz 6.3 kHz 8 kHz 10 kHz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
1966 100 2763 112.9 113.7 113.8 115.0 115.9 115.6 114.1 111.4 115.6 109.0 105.4
1474 75 2072 105.2 107.3 109.3 110.8 112.7 113.0 111.6 112.1 108.9 105.7 103.4
983 50 1390 103.2 104.9 108.4 109.0 110.1 110.9 110.7 109.6 106.0 104.4 101.2

SOUND PARAMETER DEFINITION:
Sound Power Level Data - DM8702-03

Sound power is defined as the total sound energy emanating from a source irrespective of direction or distance. Sound power level data is presented
under two index headings:
Sound power level -- Mechanical
Sound power level -- Exhaust

Mechanical: Sound power level data is calculated in accordance with ISO 3747. The data is recorded with the exhaust sound source isolated.

Exhaust: Sound power level data is calculated in accordance with ISO 6798 Annex A. Exhaust data is post-catalyst on gas engine ratings labeled as
"Integrated Catalyst".

Measurements made in accordance with ISO 3747 and ISO 6798 for mechanical and exhaust sound level only. Frequency bands outside the displayed ranges are not measured, due to
physical test, and environmental conditions that affect the accuracy of the measurement.  No cooling system noise is included unless specifically indicated. Sound level data is indicative
of noise levels recorded on one engine sample in a survey grade 3 environment.

How an engine is packaged, installed and the site acoustical environment will affect the site specific sound levels. For site specific sound level guarantees, sound data collection needs
to be done on-site or under similar conditions.
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G3516H GAS ENGINE TECHNICAL DATA

         Load Acceptance

Max

Initial Load(%)Initial Load(%)Initial Load(%)Initial Load(%)
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Transient Load Acceptance

 Load Step Frequency Deviation +/-
(%)

Voltage Deviation +/-
(%)

Recovery
Time
(sec)

Classification as
Defined by

ISO 8528 - 5
Notes

25 +3/-35 +18/-30 30
20 +2/-23 +18/-25 30
15 +2/-18 +12/-20 20
10 +1/-12 +10/-15 15
5 +1/-8 +1/-7 15

-25 +24/-10 +18/-10 25
Breaker Open +21/-15 +18/-15 20 1

Recovery Specification +1.75/-1.75 +5/-5
Steady State Specification +1.25/-1.25 +5/-5

Transient Information
The transient load steps listed above are stated as a percentage of the engine’s full rated load as indicated in the appropriate performance technical data sheet. Site ambient conditions,
fuel quality, inlet/exhaust restriction and emissions settings will all affect engine response to load change. Engines that are not operating at the standard conditions stated in the Technical
data sheet should be set up according to the guidelines included in the technical data; applying timing changes and/or engine derates as needed. Adherence to the engine settings
guidelines will allow the engines to retain the transient performance stated in the tables above as a percentage of the site derated power (where appropriate).Fuel supply pressure and
stability is critical to transient performance. Proper installation requires that all fuel train components (including filters, shut off valves, and regulators) be sized to ensure adequate fuel
be delivered to the engine. The following are fuel pressure requirements to be measured at the engine mounted fuel control valve.
        a. Steady State Fuel Pressure Stability +/- .15 psi/sec
        b. Transient fuel Pressure Stability +/- .15 psi/sec

Inlet water temperature to the SCAC must be maintained at specified value for all engines. It is important that the external cooling system design is able to maintain the Inlet water temp to
the SCAC to within +/- 1 °C during all engine-operating cycles. The SCAC inlet temperature stability criterion is to maintain stable inlet manifold air temperature.  The Air Fuel Ratio control
system requires up to 180 seconds to converge after a load step has been performed for NOx to return to nominal setting. If the stabilization time is not met between load steps the
transient performance listed in the document may not be met.  Differences in generator inertia may change the transient response of engine.  Engine Governor gains and Voltage
regulator settings may need to be tuned for site conditions.  The time needed to start and stabilize at rated engine speed is a minimum of 60 seconds after a successful crank cycle.
Engines must be maintained in accordance to guidelines specified in the Caterpillar Service Manuals applicable to each engine. Wear of components outside of the specified tolerances
will affect the transient capability of the engine. Steady state voltage and frequency stability specified at +/-2 sigma or better.  Transient performance data is representative of a
“Hot” (previously loaded or fully heat soaked) genset.

NOTES
1. For unloading the engine to 0% load from a loaded condition no external input is needed. The engine control algorithm employs a load sensing strategy to determine a load drop. In
the event that the local generator breaker opens the strategy provides control to the engine that resets all control inputs to the rated idle condition. This prevents engine over speeding
and will allow the engine to remain running unloaded at the rated synchronous speed.

PREPARED BY:
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G3520H GAS ENGINE TECHNICAL DATA

ENGINE SPEED (rpm): 1500 RATING STRATEGY: HIGH RESPONSE
COMPRESSION RATIO: 12.1 PACKAGE TYPE: WITHOUT RADIATOR
AFTERCOOLER TYPE: SCAC RATING LEVEL: CONTINUOUS
AFTERCOOLER - STAGE 2 INLET (°F): 118 FUEL: NAT GAS
AFTERCOOLER - STAGE 1 INLET (°F): 192 FUEL SYSTEM: CAT LOW PRESSURE
JACKET WATER OUTLET (°F): 210 WITH AIR FUEL RATIO CONTROL
ASPIRATION: TA FUEL PRESSURE RANGE(psig):  (See note 1) 2.0-5.0
COOLING SYSTEM: JW+OC+1AC, 2AC+GB FUEL METHANE NUMBER: 85
CONTROL SYSTEM: ADEM4 W/ IM FUEL LHV (Btu/scf): 905
EXHAUST MANIFOLD: DRY ALTITUDE CAPABILITY AT 77°F INLET AIR TEMP. (ft): 3609
COMBUSTION: LOW EMISSION POWER FACTOR: 0.8
NOx EMISSION LEVEL (g/bhp-hr NOx): 0.5 VOLTAGE(V): 4160-13800

RATING NOTES LOAD 100% 75% 50%
 GENSET POWER (WITH GEARBOX, WITHOUT FAN) (2)(3) ekW 2469 1852 1235
 GENSET POWER (WITH GEARBOX, WITHOUT FAN) (2)(3) kVA 3086 2315 1543
 ENGINE POWER (WITHOUT GEARBOX, WITHOUT FAN) (3) bhp 3448 2591 1742
 GENERATOR EFFICIENCY (2) % 96.8 96.6 95.8
 GENSET EFFICIENCY(@ 1.0 Power Factor) (ISO 3046/1) (4)(5) % 43.1 42.1 39.9
 THERMAL EFFICIENCY (4)(6) % 41.6 43.1 46.1
 TOTAL EFFICIENCY (@ 1.0 Power Factor) (4)(7) % 84.7 85.2 86.0

ENGINE DATA
 GENSET FUEL CONSUMPTION (ISO 3046/1) (8) Btu/ekW-hr 7970 8147 8595
 GENSET FUEL CONSUMPTION (NOMINAL) (8) Btu/ekW-hr 8245 8428 8891
 ENGINE FUEL CONSUMPTION (NOMINAL) (8) Btu/bhp-hr 5905 6023 6302
 AIR FLOW (77°F, 14.7 psia) (WET) (9) ft3/min 6648 4941 3319
 AIR FLOW (WET) (9) lb/hr 29478 21910 14717
 FUEL FLOW (60ºF, 14.7 psia) scfm 375 287 202
 COMPRESSOR OUT PRESSURE in Hg(abs) 147.9 112.4 78.3
 COMPRESSOR OUT TEMPERATURE °F 475 395 300
 AFTERCOOLER AIR OUT TEMPERATURE °F 129 124 121
 INLET MAN. PRESSURE (10) in Hg(abs) 141.7 106.1 72.5
 INLET MAN. TEMPERATURE (MEASURED IN PLENUM) (11) °F 129 124 121
 TIMING (12) °BTDC 22 20 16
 EXHAUST TEMPERATURE - ENGINE OUTLET (13) °F 734 796 901
 EXHAUST GAS FLOW (@engine outlet temp, 14.5 psia) (WET) (14) ft3/min 15882 12440 9081
 EXHAUST GAS MASS FLOW (WET) (14) lb/hr 30505 22697 15270
 MAX INLET RESTRICTION (15) in H2O 14.46 10.10 7.34
 MAX EXHAUST RESTRICTION (15) in H2O 20.09 11.36 5.44

EMISSIONS DATA - ENGINE OUT
 NOx (as NO2) (16)(17) g/bhp-hr 0.50 0.50 0.50
 CO (16)(18) g/bhp-hr 1.89 1.75 1.58
 THC (mol. wt. of 15.84) (16)(18) g/bhp-hr 3.23 3.12 2.81
 NMHC (mol. wt. of 15.84) (16)(18) g/bhp-hr 0.48 0.47 0.42
 NMNEHC (VOCs) (mol. wt. of 15.84) (16)(18)(19) g/bhp-hr 0.39 0.37 0.34
 HCHO (Formaldehyde) (16)(18) g/bhp-hr 0.26 0.25 0.24
 CO2 (16)(18) g/bhp-hr 414 421 439
 EXHAUST OXYGEN (16)(20) % DRY 9.9 9.6 9.1
 LAMBDA (16)(20) 1.81 1.75 1.67

ENERGY BALANCE DATA
 LHV INPUT (21) Btu/min 339283 260108 182937
 HEAT REJECTION TO JACKET WATER (JW) (22)(31) Btu/min 36590 31535 25857
 HEAT REJECTION TO ATMOSPHERE (INCLUDES GENERATOR) (23) Btu/min 9544 7831 6431
 HEAT REJECTION TO LUBE OIL (OC) (24)(31) Btu/min 10678 9578 8230
 HEAT REJECTION TO EXHAUST (LHV TO 77°F) (25)(26) Btu/min 92858 75945 58166
 HEAT REJECTION TO EXHAUST (LHV TO 248°F) (25) Btu/min 64384 54862 44301
 HEAT REJECTION TO A/C - STAGE 1 (1AC) (27)(31) Btu/min 27170 14827 5301
 HEAT REJECTION TO A/C - STAGE 2 (2AC) (28)(32) Btu/min 19626 13062 7107
 HEAT REJECTION FROM GEARBOX (GB) (29)(32) Btu/min 1155 868 584
 PUMP POWER (30) Btu/min 859 859 859

CONDITIONS AND DEFINITIONS
Engine rating obtained and presented in accordance with ISO 3046/1.  (Standard reference conditions of 77°F, 29.60 in Hg barometric pressure.) No overload permitted at rating
shown.  Consult the altitude deration factor chart for applications that exceed the rated altitude or temperature.

Emission levels are at engine exhaust flange prior to any after treatment.  Values are based on engine operating at steady state conditions, adjusted to the specified NOx level at 100%
load. Tolerances specified are dependent upon fuel quality.  Fuel methane number cannot vary more than ± 3.

For notes information consult page three.
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G3520H GAS ENGINE TECHNICAL DATA

FUEL USAGE GUIDE

CAT METHANE NUMBER <50 50 60 70 75 85 100
SET POINT TIMING - 16 16 16 16 22 22

DERATION FACTOR 0 0.65 0.80 0.90 1 1 1

ALTITUDE DERATION FACTORS AT RATED SPEED

INLET
AIR

TEMP
°F

130 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

120 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

110 0.95 0.87 0.79 0.68 0.55 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

100 1 1 0.99 0.95 0.91 0.87 0.83 0.79 0.74 0.70 0.65 0.60 0.55

90 1 1 1 1 0.97 0.93 0.89 0.85 0.81 0.77 0.71 0.64 0.58

80 1 1 1 1 0.99 0.95 0.91 0.88 0.84 0.81 0.77 0.71 0.61

70 1 1 1 1 0.99 0.95 0.92 0.88 0.85 0.81 0.78 0.73 0.62

60 1 1 1 1 0.99 0.95 0.92 0.88 0.85 0.81 0.78 0.73 0.62

50 1 1 1 1 0.99 0.95 0.92 0.88 0.85 0.81 0.78 0.73 0.62

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)

AFTERCOOLER HEAT REJECTION FACTORS
(ACHRF)

INLET
AIR

TEMP
°F

130 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

120 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

110 1.15 1.18 1.22 1.25 1.28 No Rating No Rating No Rating No Rating No Rating No Rating No Rating No Rating

100 1.10 1.13 1.17 1.20 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

90 1.05 1.08 1.12 1.15 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17

80 1 1.03 1.07 1.10 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12

70 1 1 1.01 1.05 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07

60 1 1 1 1 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

50 1 1 1 1 1 1 1 1 1 1 1 1 1

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)
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G3520H GAS ENGINE TECHNICAL DATA

FUEL USAGE GUIDE:
This table shows the derate factor and full load set point timing required for a given fuel. Note that deration and set point timing adjustment may be required as the methane number
decreases. Methane number is a scale to measure detonation characteristics of various fuels. The methane number of a fuel is determined by using the Caterpillar methane number
calculation.

ALTITUDE DERATION FACTORS:
This table shows the deration required for various air inlet temperatures and altitudes.  Use this information along with the fuel usage guide chart to help determine actual engine power
for your site.  The derate factors shown do not take into account external cooling system capacity.  The derate factors provided assume the external cooling system can maintain the
specified cooling water temperatures at site conditions.

ACTUAL ENGINE RATING:
To determine the actual rating of the engine at site conditions, one must consider separately, limitations due to fuel characteristics and air system limitations.   The Fuel Usage Guide
deration establishes fuel limitations.  The Altitude/Temperature deration factors and RPC (reference the Caterpillar Methane Program) establish air system limitations.  RPC comes into
play when the Altitude/Temperature deration is less than 1.0 (100%).  Under this condition, add the two factors together.  When the site conditions do not require an Altitude/
Temperature derate (factor is 1.0), it is assumed the turbocharger has sufficient capability to overcome the low fuel relative power, and RPC is ignored.  To determine the actual power
available, take the lowest rating between 1) and 2).
1)  Fuel Usage Guide Deration
2)  1-((1-Altitude/Temperature Deration) + (1-RPC))

AFTERCOOLER HEAT REJECTION FACTORS(ACHRF):
To maintain a constant air inlet manifold temperature, as the inlet air temperature goes up, so must the heat rejection. As altitude increases, the turbocharger must work harder to
overcome the lower atmospheric pressure. This increases the amount of heat that must be removed from the inlet air by the aftercooler. Use the aftercooler heat rejection factor (ACHRF)
to adjust for inlet air temp and altitude conditions. See notes 31 and 32 for application of this factor in calculating the heat exchanger sizing criteria. Failure to properly account for these
factors could result in detonation and cause the engine to shutdown or fail.

INLET AND EXHAUST RESTRICTIONS FOR ALTITUDE CAPABILITY:
The altitude derate chart is based on the maximum inlet and exhaust restrictions provided on page 1. Contact factory for restrictions over the specified values. Heavy Derates for higher
restrictions will apply.

NOTES:
1. Fuel pressure range specified is to the engine fuel control valve. Additional fuel train components should be considered in pressure and flow calculations.
2. Generator efficiencies, power factor, and voltage are based on standard generator.  [Genset Power (ekW) is calculated as: (Engine Power (bkW) - Gearbox Power (bkW)) x
Generator Efficiency], [Genset Power (kVA) is calculated as: (Engine Power (bkW) - Gearbox Power (bkW)) x Generator Efficiency / Power Factor]
3. Rating is with two engine driven water pumps.  Tolerance is (+)3, (-)0% of full load.
4. Efficiency represents a Closed Crankcase Ventilation (CCV) system installed on the engine.
5. Genset Efficiency published in accordance with ISO 3046/1, based on a 1.0 power factor.
6. Thermal Efficiency is calculated based on energy recovery from the jacket water, lube oil, 1st stage aftercooler, and exhaust to 248ºF with engine operation at ISO 3046/1 Genset
Efficiency, and assumes unburned fuel is converted in an oxidation catalyst.
7. Total efficiency is calculated as: Genset Efficiency + Thermal Efficiency. Tolerance is ±10% of full load data.
8. ISO 3046/1 Genset fuel consumption tolerance is (+)5, (-)0% at the specified power factor. Nominal genset and engine fuel consumption tolerance is ± 1.5% of full load data at the
specified power factor.
9. Air flow value is on a 'wet' basis.  Flow is a nominal value with a tolerance of ± 5 %.
10. Inlet manifold pressure is a nominal value with a tolerance of ± 5 %.
11. Inlet manifold temperature is a set point nominal value.  Aftercooler Stage 2 inlet temperature should be controlled to the rated value with a tolerance of (+)5.4°F, (-)0°F to obtain
nominal inlet manifold temperature with a tolerance of (+)5.4°F, (-)0°F.
12. Timing indicated is for use with the minimum fuel methane number specified.  Consult the appropriate fuel usage guide for timing at other methane numbers.
13. Exhaust temperature is a nominal value with a tolerance of (+)63°F, (-)54°F.
14. Exhaust flow value is on a 'wet' basis.  Flow is a nominal value with a tolerance of ± 6 %.
15. Inlet and Exhaust Restrictions are maximum allowed values at the corresponding loads. Increasing restrictions beyond what is specified will result in a significant engine derate.
16. Emissions data is at engine exhaust flange prior to any after treatment.
17. NOx tolerances are ± 18% of specified value.
18. CO, CO2, THC, NMHC, NMNEHC, and HCHO are the maximum values expected under steady state conditions. THC, NMHC, and NMNEHC do not include aldehydes. An oxidation
catalyst may be required to meet Federal, State or local CO or HC requirements.
19. VOCs - Volatile organic compounds as defined in US EPA 40 CFR 60, subpart JJJJ
20. Exhaust Oxygen tolerance is ± 0.5; Lambda tolerance is ± 0.05.  Lambda and Exhaust Oxygen level are the result of adjusting the engine to operate at the specified NOx level.
21. LHV rate tolerance is ± 1.5%.
22. Heat rejection to jacket water value displayed includes heat to jacket water alone.  Value is based on treated water.  Tolerance is ± 10% of full load data.
23. Heat rejection to atmosphere based on treated water.  Tolerance is ± 50% of full load data.
24. Lube oil heat rate based on treated water.  Tolerance is ± 20% of full load data.
25. Exhaust heat rate based on treated water.  Tolerance is ± 10% of full load data.
26. Heat rejection to exhaust (LHV to 77°F) value shown includes unburned fuel and is not intended to be used for sizing or recovery calculations.
27. Heat rejection to A/C - Stage 1 based on treated water. Tolerance is ±5% of full load data.
28. Heat rejection to A/C - Stage 2 based on treated water. Tolerance is ±5% of full load data.
29. Heat rejection to Gearbox based on treated water. Tolerance is ±5% of full load data.
30. Pump power includes engine driven jacket water and aftercooler water pumps.  Engine brake power includes effects of pump power.
31. Total Jacket Water Circuit heat rejection is calculated as:  (JW x 1.1) + (OC x 1.2) + (1AC x 1.05) + [0.71 x (1AC + 2AC) x (ACHRF - 1) x 1.05].  Heat exchanger sizing criterion is
maximum circuit heat rejection at site conditions, with applied tolerances. A cooling system safety factor may be multiplied by the total circuit heat rejection to provide additional margin.
32. Total Second Stage Aftercooler Circuit heat rejection is calculated as:  (2AC x 1.05) + [(1AC + 2AC) x 0.29 x (ACHRF - 1) x 1.05] + (GB x 1.05).  Heat exchanger sizing criterion is
maximum circuit heat rejection at site conditions, with applied tolerances. A cooling system safety factor may be multiplied by the total circuit heat rejection to provide additional margin.

Data generated by Gas Engine Rating Pro Version 6.09.03
Ref. Data Set EM0919-04-001, Printed 09Apr2019 Page 3 of 5



G3520H GAS ENGINE TECHNICAL DATA

FREE FIELD MECHANICAL & EXHAUST NOISE

MECHANICAL: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power Overall 100 Hz 125 Hz 160 Hz 200 Hz 250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
2469 100 3448 121.9 84.9 96.4 96.1 98.4 100.7 106.8 105.2 105.9 106.3 107.5
1852 75 2591 119.1 84.1 94.8 94.8 96.3 97.6 105.0 103.1 104.2 104.3 106.1
1235 50 1742 116.8 81.3 91.7 92.2 94.3 96.6 103.2 100.9 102.6 103.4 107.0

MECHANICAL: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power 1 kHz 1.25 kHz 1.6 kHz 2 kHz 2.5 kHz 3.15 kHz 4 kHz 5 kHz 6.3 kHz 8 kHz 10 kHz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
2469 100 3448 105.3 107.8 108.0 106.6 106.9 105.9 105.4 112.9 117.9 111.7 105.6
1852 75 2591 103.7 106.5 107.0 105.2 105.8 105.9 106.5 114.5 104.8 107.8 101.0
1235 50 1742 102.6 105.6 106.3 104.3 105.1 105.2 108.8 104.6 101.7 104.0 94.4

EXHAUST: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power Overall 100 Hz 125 Hz 160 Hz 200 Hz 250 Hz 315 Hz 400 Hz 500 Hz 630 Hz 800 Hz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
2469 100 3448 129.3 92.5 104.2 113.3 114.1 108.4 111.3 117.7 115.4 118.0 116.3
1852 75 2591 126.2 90.2 108.1 113.5 113.1 103.5 105.5 110.3 110.1 110.5 109.0
1235 50 1742 123.3 87.8 105.6 114.5 112.7 99.2 101.5 104.5 102.8 101.7 102.9

EXHAUST: Sound Power (1/3 Octave Frequencies)
Gen Power
Without Fan

Percent
Load

Engine
Power 1 kHz 1.25 kHz 1.6 kHz 2 kHz 2.5 kHz 3.15 kHz 4 kHz 5 kHz 6.3 kHz 8 kHz 10 kHz

ekW % bhp dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
2469 100 3448 116.7 116.8 116.7 117.2 118.2 118.8 116.9 117.2 119.2 116.6 113.5
1852 75 2591 109.7 110.1 113.7 115.6 116.3 116.5 116.2 116.1 116.3 112.8 111.9
1235 50 1742 103.5 104.4 109.9 112.5 114.2 113.8 112.8 112.4 111.6 110.6 109.7

SOUND PARAMETER DEFINITION:
Sound Power Level Data - DM8702-03

Sound power is defined as the total sound energy emanating from a source irrespective of direction or distance. Sound power level data is presented
under two index headings:
Sound power level -- Mechanical
Sound power level -- Exhaust

Mechanical: Sound power level data is calculated in accordance with ISO 3747. The data is recorded with the exhaust sound source isolated.

Exhaust: Sound power level data is calculated in accordance with ISO 6798 Annex A. Exhaust data is post-catalyst on gas engine ratings labeled as
"Integrated Catalyst".

Measurements made in accordance with ISO 3747 and ISO 6798 for mechanical and exhaust sound level only. Frequency bands outside the displayed ranges are not measured, due to
physical test, and environmental conditions that affect the accuracy of the measurement.  No cooling system noise is included unless specifically indicated. Sound level data is indicative
of noise levels recorded on one engine sample in a survey grade 3 environment.

How an engine is packaged, installed and the site acoustical environment will affect the site specific sound levels. For site specific sound level guarantees, sound data collection needs
to be done on-site or under similar conditions.

Data generated by Gas Engine Rating Pro Version 6.09.03
Ref. Data Set EM0919-04-001, Printed 09Apr2019 Page 4 of 5



G3520H GAS ENGINE TECHNICAL DATA

         Load Acceptance

Max
G1

Initial Load(%)Initial Load(%)Initial Load(%)Initial Load(%)
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Transient Load Acceptance

 Load Step Frequency Deviation +/-
(%)

Voltage Deviation +/-
(%)

Recovery
Time
(sec)

Classification as
Defined by

ISO 8528 - 5
Notes

30 +5/-25 +10/-35 40
25 +5/-15 +10/-25 30
20 +8/-13 +11/-19 22.5
15 +10/-10 +12/-12 15
10 +8/-8 +14/-14 10 G1 2
5 +6/-6 +6/-6 10 G1 2

-10 +8/-8 +14/-14 10
-15 +10/-10 +12/-12 15
-25 +18/-10 +10/-10 25

Breaker Open +24/-15 +18/-15 20 1
Recovery Specification +1.75/-1.75 +5/-5

Steady State Specification +1.25/-1.25 +5/-5

Transient Information
The transient load steps listed above are stated as a percentage of the engine’s full rated load as indicated in the appropriate performance technical data sheet. Site ambient conditions,
fuel quality, inlet/exhaust restriction and emissions settings will all affect engine response to load change. Engines that are not operating at the standard conditions stated in the Technical
data sheet should be set up according to the guidelines included in the technical data; applying timing changes and/or engine derates as needed. Adherence to the engine settings
guidelines will allow the engines to retain the transient performance stated in the tables above as a percentage of the site derated power (where appropriate).Fuel supply pressure and
stability is critical to transient performance. Proper installation requires that all fuel train components (including filters, shut off valves, and regulators) be sized to ensure adequate fuel
be delivered to the engine. The following are fuel pressure requirements to be measured at the engine mounted fuel control valve.
        a. Steady State Fuel Pressure Stability +/- .15 psi/sec
        b. Transient fuel Pressure Stability +/- .15 psi/sec

Inlet water temperature to the SCAC must be maintained at specified value for all engines. It is important that the external cooling system design is able to maintain the Inlet water temp to
the SCAC to within +/- 1 °C during all engine-operating cycles. The SCAC inlet temperature stability criterion is to maintain stable inlet manifold air temperature.  The Air Fuel Ratio control
system requires up to 180 seconds to converge after a load step has been performed for NOx to return to nominal setting. If the stabilization time is not met between load steps the
transient performance listed in the document may not be met.  Differences in generator inertia may change the transient response of engine.  Engine Governor gains and Voltage
regulator settings may need to be tuned for site conditions.  The time needed to start and stabilize at rated engine speed is a minimum of 60 seconds after a successful crank cycle.
Engines must be maintained in accordance to guidelines specified in the Caterpillar Service Manuals applicable to each engine. Wear of components outside of the specified tolerances
will affect the transient capability of the engine. Steady state voltage and frequency stability specified at +/-2 sigma or better.  Transient performance data is representative of a
“Hot” (previously loaded or fully heat soaked) genset.

NOTES
1. For unloading the engine to 0% load from a loaded condition no external input is needed. The engine control algorithm employs a load sensing strategy to determine a load drop. In
the event that the local generator breaker opens the strategy provides control to the engine that resets all control inputs to the rated idle condition. This prevents engine over speeding
and will allow the engine to remain running unloaded at the rated synchronous speed.
2. The engines specified above have been tested against the voltage deviation, frequency deviation, and recovery time requirements defined in ISO 8528 - 5. At this time the engines
stated above will meet class G1 transient performance as defined by ISO 8528 - 5 with exceptions.

PREPARED BY:
Data generated by Gas Engine Rating Pro Version 6.09.03
Ref. Data Set EM0919-04-001, Printed 09Apr2019 Page 5 of 5



E. Alcorta

Jenbacher gas engines

Project: NOVI ENERGY

1 APR 2019

Jenbacher confidential ‐ do not share without permission

J620 J02

100% 90% 80% 70% 60% 50% notes

Fuel consumption, MBTU/hr (LHV) 25,615 23,228 20,841 18,453 16,065 13,676 7

Fuel consumption, mmBtu/hr (HHV) 28.2 25.6 22.9 20.3 17.7 15.0 7

Gross electrical power output, kW 3,334 2,996 2,659 2,321 1,982 1,642 8

Mechanical brake horsepower, bhp 4,601 4,141 3,681 3,220 2,760 2,300

Exhaust gas temperature, F 642 678 714 750 785 819 9

Exhaust gas volumetric flow rate, scfm (wet) 9,148 8,154 7,196 6,273 5,386 4,535

Exhaust gas volumetric flow rate, scfm (dry) 8,293 7,378 6,500 5,657 4,850 4,078

Exhaust gas volumetric flow rate, acfm (wet) 21,050 19,369 17,627 15,832 13,982 12,090 12

Exhaust gas volumetric flow rate, acfm (dry) 17,621 16,035 14,401 12,728 11,769 11,316 12

Exhaust gas mass flow rate, lb/hr (wet) 43,361 38,635 34,082 29,701 25,493 21,458

Exhaust gas mass flow rate, lb/hr (dry) 36,298 31,986 27,846 23,879 21,458 20,084

Required gas pressure at fuel train interface/terminal point, psig 60 11

Typical aux. load (%) 2% 10

NOx (mg/NM3 @ 5% O2) 250 250 250 250 250 250 1

NOx (g/bhp‐hr) 0.5 0.5 0.5 1

CO (mg/NM3 @ 5% O2) 1000 1000 1000 1000 1000 1000 2

CO (g/bhp‐hr) 2.0 2.0 2.0 2

SO2 3

NMHC (mg/NM3 @ 5% O2) 100 100 100 100 100 100 4

NMHC (g/bhp‐hr) 0.3 0.3 0.3 0.3 0.3 0.3 4

PM10, PM2.5 (mg/NM3 @ 5% O2) 10 10 10 10 10 10 5

PM10, PM2.5 (g/bhp‐hr) 0.02 0.02 0.02 0.02 0.02 0.02 5

Formaldehyde (mg/NM3 @ 5% O2) 6

Operation  will  be  on  Natural  Gas  which  must  meet  the  gas  quality  requirements  stated  in  the  Technical Instruction 1000‐0300. 

1. Per EPA method 7E

4. Per EPA method 18

5. PM10 and PM2.5 are by experience nearly engine‐out identical values; values refer to fuel with no impurities and particle free combustion air

Performance notes

7. per ISO 3046 standard (‐0 / +5% tolerance)

8. At PF = 1.0

9. Tolerance +/‐ 8%

10. Typical operating aux loads; project‐specific loads can be provided up on request

11. Representative of pre‐chamber flow (small percent of total fuel flow)

12. Estimation, based on calculation

All values are representative of typical and current engine model indicated. Values subject to change over time or with updates

all values engine‐out, no aftertreatment

50 ‐ 150

6. Jenbacher research has shown that formaldehyde is in itself a difficult quantity to measure accurately and consistently, however, what can be stated for our 

study is that typically, the range of formaldehyde (CH2O) in the raw exhaust can go from 50 to 150 mg/Nm3 @ 5 % O2, depending on the fuel analysis and air 

content.  With an oxidation catalyst, Jenbacher can provide a more accurate value for Formaldehyde emissions.

Maintenance and component repairs for the Jenbacher Gas Engines and ATS equipment is carried out by qualified personnel strictly according to the schedule and 

repair requirements set by Jenbacher Gas Engines along with the use of genuine Jenbacher Gas Engines parts and components. 

3. Typically not applicable for natural gas engines, provided there is no sulfur present in fuel or combustion air.  Lube oil sulfur may contribute trace amounts

2. Per EPA method 10.  Note, for compliance to 2.0g/bhp‐hr requirement of NSPS stationary engine emissions, an oxidation catalyst must be applied to ensure 

compliance

N/A

General emissions notes

Emission values are based on the  provided fuel gas analysis

Emission values based on stable grid parallel operation; not for island mode

Please note that the emission values are expected to drift slowly upward as deposits coming from fuel or oil build up in the engine and the catalyst, and as the 

engine and the catalyst experience normal wear. The emission values are for first startup only not‐to‐exceed values. The drifts can be decreased by following Gas 

Engines specific maintenance and repair schedules along with the use of genuine Jenbacher Gas Engines parts and components. NOx drift can be compensated up 

to a certain extent, by calibration of engine operating parameters in the Diane  XT  controls  system  by  specially  trained  qualified  personnel.  Excessive  deposits  

resulting  from  gas contamination may require the cleaning of the combustion chamber and turbochargers.  



E. Alcorta

Jenbacher gas engines

Project: NOVI ENERGY

1 APR 2019

Jenbacher confidential ‐ do not share without permission

J624 H02

100% 90% 80% 70% 60% 50% notes

Fuel consumption, MBTU/hr (LHV) 32,682 29,782 26,702 23,620 20,539 17,457 7

Fuel consumption, mmBtu/hr (HHV) 36.0 32.8 29.4 26.0 22.6 19.2 7

Gross electrical power output, kW 4,369 3,928 3,487 2,270 2,602 2,159 8

Mechanical brake horsepower, bhp 6,023 5,420 4,818 4,216 3,614 3,012

Exhaust gas temperature, F 631 654 682 715 795 795 9

Exhaust gas volumetric flow rate, scfm (wet) 11,573 10,347 9,142 7,959 5,657 5,657

Exhaust gas volumetric flow rate, scfm (dry) 10,476 9,352 8,250 7,170 5,073 5,073

Exhaust gas volumetric flow rate, acfm (wet) 26,356 24,052 21,778 19,500 14,790 14,790 12

Exhaust gas volumetric flow rate, acfm (dry) 24,768 22,582 20,427 18,270 13,819 13,819 12

Exhaust gas mass flow rate, lb/hr (wet) 54,838 49,012 43,290 37,672 26,751 26,751

Exhaust gas mass flow rate, lb/hr (dry) 51,533 46,016 40,604 35,297 24,996 24,996

Required gas pressure at fuel train interface/terminal point, psig 82 11

Typical aux. load (%) 2% 10

NOx (mg/NM3 @ 5% O2) 250 250 250 250 250 250 1

NOx (g/bhp‐hr) 0.5 0.5 0.5 1

CO (mg/NM3 @ 5% O2) 1000 1000 1000 1000 1000 1000 2

CO (g/bhp‐hr) 2.0 2.0 2.0 2

SO2 3

NMHC (mg/NM3 @ 5% O2) 100 100 100 100 100 100 4

NMHC (g/bhp‐hr) 0.3 0.3 0.3 0.3 0.3 0.3 4

PM10, PM2.5 (mg/NM3 @ 5% O2) 10 10 10 10 10 10 5

PM10, PM2.5 (g/bhp‐hr) 0.02 0.02 0.02 0.02 0.02 0.02 5

Formaldehyde (mg/NM3 @ 5% O2) 6

Operation  will  be  on  Natural  Gas  which  must  meet  the  gas  quality  requirements  stated  in  the  Technical Instruction 1000‐0300. 

1. Per EPA method 7E

4. Per EPA method 18

5. PM10 and PM2.5 are by experience nearly engine‐out identical values; values refer to fuel with no impurities and particle free combustion air

Performance notes

7. per ISO 3046 standard (‐0 / +5% tolerance)

8. At PF = 1.0

9. Tolerance +/‐ 8%

10. Typical operating aux loads; project‐specific loads can be provided up on request

11. Representative of pre‐chamber flow (small percent of total fuel flow)

12. Estimation, based on calculation

All values are representative of typical and current engine model indicated. Values subject to change over time or with updates

all values engine‐out, no aftertreatment

6. Jenbacher research has shown that formaldehyde is in itself a difficult quantity to measure accurately and consistently, however, what can be stated for our 

study is that typically, the range of formaldehyde (CH2O) in the raw exhaust can go from 50 to 150 mg/Nm3 @ 5 % O2, depending on the fuel analysis and air 

content.  With an oxidation catalyst, Jenbacher can provide a more accurate value for Formaldehyde emissions.

50 ‐ 150

General emissions notes

Emission values are based on the  provided fuel gas analysis

Emission values based on stable grid parallel operation; not for island mode

Please note that the emission values are expected to drift slowly upward as deposits coming from fuel or oil build up in the engine and the catalyst, and as the 

engine and the catalyst experience normal wear. The emission values are for first startup only not‐to‐exceed values. The drifts can be decreased by following Gas 

Engines specific maintenance and repair schedules along with the use of genuine Jenbacher Gas Engines parts and components. NOx drift can be compensated up 

to a certain extent, by calibration of engine operating parameters in the Diane  XT  controls  system  by  specially  trained  qualified  personnel.  Excessive  deposits  

resulting  from  gas contamination may require the cleaning of the combustion chamber and turbochargers.  

Maintenance and component repairs for the Jenbacher Gas Engines and ATS equipment is carried out by qualified personnel strictly according to the schedule and 

repair requirements set by Jenbacher Gas Engines along with the use of genuine Jenbacher Gas Engines parts and components. 

2. Per EPA method 10.  Note, for compliance to 2.0g/bhp‐hr requirement of NSPS stationary engine emissions, an oxidation catalyst must be applied to ensure 

compliance

3. Typically not applicable for natural gas engines, provided there is no sulfur present in fuel or combustion air.  Lube oil sulfur may contribute trace amounts

N/A



FIRE PUMP ENGINES

MODELS
JU4H-UF12 JU4H-UF22 JU4H-UF30 JU4H-UFH8 JU4H-UF40 JU4H-UF50
JU4H-UF14 JU4H-UFAB26 JU4H-UF32 JU4H-UFH0 JU4H-UF42 JU4H-UF52

JU4H-UF10 JU4H-UF20 JU4H-UF24 JU4H-UF34 JU4H-UFH2 JU4H-UF58 JU4H-UF54

FM-UL-cUL APPROVED RATINGS BHP/KW

®

JU4H
MODEL 


RATED SPEED US-EPA  
(NSPS)   

Available 
Until


1470 1760 2100 2350 2600 2800 3000

UF10 41 31 51 38 55 41 12/31/10

UF12 55 41 59 44 12/31/10

UF14 70 52 71 53 12/31/13 +

FM UL cUL APPROVED RATINGS BHP/KW

UF20 60 45 67 50 72 54 12/31/10

UF22 72 54 75 56 12/31/10

UFAB26 80 60 12/31/13 +

UF24 80 60 83 62 12/31/13 +

UF30 64 48 79 59 85 63 12/31/10

UF32 85 63 85 63 12/31/10

UF34 104 78 115 86 12/31/12 +

UFH8 63 47 73 54 12/31/10

UFH0 73 54 88 66 98 73 12/31/10

UFH2 98 73 99 74 12/31/10

UF40  94 70 105 78 106 79
12/31/10 ▼

12/31/09 ▲

UF42 106 79 106 79 12/31/09

UF58 79 59 110 82 12/31/09

UF50 110 82 130 97 127 95 12/31/09

UF52 127 95 127 95 12/31/09

UF54 145 108 145 108 12/31/12 +

 USA EPA (NSPS) Emissions Compliant. Applies to John 
Deere model year per Table 4 of 40 CFR Part 60 Sub Part IIII.

 All Models are available for Export

+ Not Available in California

▼ Less than 100HP

▲ Greater than 99HP

ITEM
JU4H MODELS

UF10/12/14 UF20/22/AB26/24 UF30/32/34 UFH8/H0/H2 UF40/42 UF58/50/52/54

Number of Cylinders 4

Aspiration NA T

Rotation* CW

Weight – lb (kg) 910 (413) 935 (424)

SPECIFICATIONS

g ( g) ( ) ( )

Compression Ratio 17.6:1 17.0:1

Displacement – cu. in. (L) 275 (4.5)

Engine Type 4 Stroke Cycle – Inline Construction

Bore & Stroke – in. (mm) 4.19 x 5.00 (106 x 127)

Installation Drawing D534

Wiring Diagram AC C07591

Wiring Diagram DC C071590Wiring Diagram DC C071590

Engine Series John Deere 4045 Series

Speed Interpolation OPT.

Abbreviations:    CW – Clockwise    NA – Naturally Aspirated    T – Turbocharged   
*Rotation viewed from Heat Exchanger / Front of engine

CERTIFIED POWER RATING

• Each engine is factory tested to verify power and performance.

• Although FM-UL ratings are shown at specific speeds  Clarke engines with optional 

ENGINE RATINGS BASELINES

• Engines are to be used for stationary emergency standby fire pump service only. Engines 
are to be tested in accordance with NFPA 25.

• Engines are rated at standard SAE conditions of 29.61 in. (752.1 mm) Hg barometer and 
77°F (25°C) inlet air temperature [approximates 300 ft. (91.4 m) above sea level] by the 

FM

Although FM UL ratings are shown at specific speeds, Clarke engines with optional 
speed interpolation can be applied at any intermediate speed.  To determine the 
intermediate speed power; make a linear interpolation from the Clarke FM-UL power 
curve.  Contact Clarke or your Pump OEM Representative to obtain details.

( 5 C) et a te pe atu e [app o ates 300 t (9 ) abo e sea e e ] by t e
testing laboratory (see SAE Standard J 1349).

• A deduction of 3 percent from engine horsepower rating at standard SAE conditions shall 
be made for diesel engines for each 1000 ft. (305 m) altitude above 300 ft. (91.4 m)

• A deduction of 1 percent from engine horsepower rating as corrected to standard SAE 
conditions shall be made for diesel engines for every 10°F (5.6°C) above 77°F (25°C) 
ambient temperature.

Page 1 of 12



ENGINE EQUIPMENT

FIRE PUMP ENGINES

MODELS®

EQUIPMENT STANDARD OPTIONAL

JU4H-UF12 JU4H-UF22 JU4H-UF30 JU4H-UFH8 JU4H-UF40 JU4H-UF50
JU4H-UF14 JU4H-UFAB26 JU4H-UF32 JU4H-UFH0 JU4H-UF42 JU4H-UF52

JU4H-UF10 JU4H-UF20 JU4H-UF24 JU4H-UF34 JU4H-UFH2 JU4H-UF58 JU4H-UF54

EQUIPMENT STANDARD OPTIONAL
Air Cleaner Direct Mounted, Washable, Indoor Service with Drip Shield Disposable, Drip Proof, Indoor Service Outdoor Type, Single or 

Two Stage

Alternator 12V-DC, 42 Amps with Poly-Vee Belt and Guard 24V-DC, 40 Amps with Poly-Vee Belt and Guard

Exhaust Protection Blankets on UF10/12/14/20/22/AB26/24;

Metal Guards on Manifolds and Turbocharger on 
UF30/32/34/H8/H0/H2/40/42/58/50/52/54 

Coupling Bare Flywheel Listed Driveshaft and Guard, UF10/12/14, UF20/22/AB26/24 –
CDS10-SC; UF30/32/34, UFH8/H0/H2, UF40/42 – CDS20-SC; 
UF58/50/52/54 – CDS30-S1UF58/50/52/54 – CDS30-S1

Exhaust Flex Connection For NA Engines - Stainless Steel Flex, NPT(M) Connection, 3”

For T Engines – Stainless Steel Flex, NPT(M) Connection, 4”

For NA Engines – Stainless Steel Flex, NPT(M) Connection, 4”

For T Engines - Stainless Steel Flex, 150#  ANSI Flanged 
Connection, 5”

Flywheel Housing SAE #3

Flywheel Power Take Off 11.5” SAE Industrial Flywheel Connection

Fuel Connections Fire Resistant, Flexible, USA Coast Guard Approved, Supply and 
Return Lines

Stainless Steel, Braided, cUL Listed, Supply and Return Lines

Fuel Filter Primary Filter with Priming Pump

Fuel Injection System Stanadyne Direct Injection

Engine Heater 115V-AC, 1000 Watt 230V-AC, 1000 Watt

Governor, Speed Constant Speed, Mechanical

Heat Exchanger Tube and Shell Type, 60 PSI (4 BAR), NPT(F) Connections –
Sea/Salt Water Compatible

Instrument Panel English and Metric, Tachometer, Hourmeter, Water Temperature, 
Oil Pressure and Two (2) Voltmeters

Junction Box Integral with Instrument Panel; For DC Wiring Interconnection to 
Engine ControllerEngine Controller

Lube Oil Cooler Engine Water Cooled, Plate Type

Lube Oil Filter Full Flow with By-Pass Valve

Lube Oil Pump Gear Driven, Gear Type

Manual Start Control On Instrument Panel with Control Position Warning Light

Overspeed Control Electronic with Reset and Test on Instrument Panel

Raw Water Solenoid Operation Automatic from Fire Pump Controller and from Engine Instrument 
Panel

Run – Stop Control On Instrument Panel with Control Position Warning LightRun Stop Control On Instrument Panel with Control Position Warning Light

Run Solenoid 12V-DC Energized to Run 12V-DC Energized to Stop; 24V-DC Energized to Run; 24V-DC 
Energized to Stop

Starters Two (2) 12V-DC Two (2) 24V-DC 

Throttle Control Adjustable Speed Control, Tamper Proof 

Water Pump Centrifugal Type, Poly-Vee Belt Drive with Guard

Abbreviations:  DC –Direct Current,  AC – Alternating Current,  SAE – Society of Automotive Engineers,  NPT(F) – National Pipe Tapered Thread (Female),  NPT(M) – National

®

, g , y g , ( ) p p ( ), ( )
Pipe Tapered Thread (Male),  NA – Naturally  Aspirated,  T- Turbocharged,  ANSI – American National Standards Institute

C13600 revQ
06DEC12

Specifications and information contained in this brochure subject to change without notice.

Fire Protection Products, Inc.
3133 E. Kemper Rd., Cincinnati, Ohio 45241
United States of America
Tel +1-513-475-FIRE (3473) Fax +1-513-771-0726
www.clarkefire.com

UK, Ltd.
Grange Works, Lomond Rd., Coatbridge, ML5-2NN
United Kingdom
Tel +44-1236-429946 Fax +44-1236-427274
www.clarkefire.com
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JU4H-UF30

USA Produced

INSTALLATION & OPERATION DATA (I&O Data)

Basic Engine Description 
Engine Manufacturer John Deere Co. 
Ignition Type Compression (Diesel) 
Number of Cylinders 4 
Bore and Stroke - in (mm) 4.19 (106) X 5 (127) 
Displacement - in³ (L) 275 (4.5) 
Compression Ratio 17.0:1 
Valves per cylinder

Intake 1
  

Exhaust 1 
Combustion System Direct Injection 
Engine Type In-Line, 4 Stroke Cycle 
Fuel Management Control Mechanical, Rotary Pump 
Firing Order (CW Rotation) 1-3-4-2 
Aspiration Turbocharged 
Charge Air Cooling Type None 
Rotation, viewed from front of engine, Clockwise (CW) Standard 
Engine Crankcase Vent System Open 
Installation Drawing D534 
Weight - lb (kg) 935 (424) 

Power Rating 1760 2100 2350 
Nameplate Power - HP (kW) 64 (48) 79 (59) 85 (63) 

Cooling System - [C051128] 1760 2100 2350 
Engine Coolant Heat - Btu/sec (kW) 40 (42.2) 47 (49.6) 47 (49.6) 
Engine Radiated Heat - Btu/sec (kW) 14 (14.8) 18 (19) 19 (20) 
Heat Exchanger Minimum Flow

60°F (15°C) Raw H20 - gal/min (L/min) 8 (30.3) 10 (37.9) 10 (37.9)
  

100°F (37°C) Raw H20 - gal/min (L/min) 10 (37.9) 11 (41.6) 11 (41.6) 
Heat Exchanger Maximum Cooling Raw Water

Inlet Pressure - psi (bar) 60 (4.1)
  

Flow - gal/min (L/min) 40 (151) 
Typical Engine H20 Operating Temp - °F (°C)[1] 180 (82.2) - 195 (90.6) 
Thermostat

Start to Open - °F (°C) 187 (86.1)
  

Fully Opened - °F (°C) 196 (91.1) 
Engine Coolant Capacity - qt (L) 14.79 (14) 
Coolant Pressure Cap - lb/in² (kPa) 10 (68.9) 
Maximum Engine Coolant Temperature - °F (°C) 200 (93.3) 
Minimum Engine Coolant Temperature - °F (°C) 160 (71.1) 
High Coolant Temp Alarm Switch - °F (°C) 205 (96.1) 

Electric System - DC Standard Optional 
System Voltage (Nominal) 12 24 
Battery Capacity for Ambients Above 32°F (0°C)

Voltage (Nominal) 12 [C07633] 24 [C07633]
  

Qty. Per Battery Bank 1 2 
SAE size per J537 8D 8D 
CCA @ 0°F (-18°C) 1400 1400 
Reserve Capacity - Minutes 430 430 

Battery Cable Circuit, Max Resistance - ohm 0.0012 0.0012 
Battery Cable Minimum Size

0-120 in. Circuit Length[2] 00 00
  

121-160 in. Circuit Length[2] 000 000 
161-200 in. Circuit Length[2] 0000 0000 

Charging Alternator Maximum Output - Amp, 40 [C07639] 18  [C071048] 
Starter Cranking Amps, Rolling - @60°F (15°C) 345 [RE59595/RE59589] 250 [C07819/C07820] 

NOTE: This engine is intended for indoor installation or in a weatherproof enclosure.  1Engine H2O temperature is
 dependent on raw water temperature and flow.  2Positive and Negative Cables Combined Length.
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JU4H-UF30

USA Produced

INSTALLATION & OPERATION DATA (I&O Data)

Exhaust System 1760 2100 2350 
Exhaust Flow - ft.³/min (m³/min) 330 (9.3) 448 (12.7) 518 (14.7) 
Exhaust Temperature - °F (°C) 744 (396) 781 (416) 761 (405) 
Maximum Allowable Back Pressure - in H20 (kPa) 30 (7.5) 30 (7.5) 30 (7.5) 
Minimum Exhaust Pipe Dia. - in (mm)[3] 4 (102) 4 (102) 4 (102) 

Fuel System 1760 2100 2350 
Fuel Consumption - gal/hr (L/hr) 1.7 (6.4) 2.2 (8.3) 2.7 (10.2) 
Fuel Return - gal/hr (L/hr) 7.9 (29.9) 8.5 (32.2) 9 (34.1) 
Fuel Supply - gal/hr (L/hr) 9.6 (36.3) 10.7 (40.5) 11.7 (44.3) 
Fuel Pressure - lb/in² (kPa) 3 (20.7) - 6 (41.4) 
Minimum Line Size - Supply - in. .50 Schedule 40 Steel Pipe 

Pipe Outer Diameter - in (mm) 0.848 (21.5) 
Minimum Line Size - Return - in. .375 Schedule 40 Steel Pipe 

Pipe Outer Diameter - in (mm) 0.675 (17.1) 
Maximum Allowable Fuel Pump Suction Lift

with clean Filter - in H20 (mH20) 31 (0.8)
  

Maximum Allowable Fuel Head above Fuel pump, Supply or Return - ft (m) 4.5 (1.4) 
Fuel Filter Micron Size 5 

Heater System Standard Optional 
Engine Coolant Heater 

Wattage (Nominal) 1000 1000 
Voltage - AC, 1 Phase 115 (+5%, -10%) 230 (+5%, -10%) 
Part Number [C122188] [C122192] 

Air System 1760 2100 2350 
Combustion Air Flow - ft.³/min (m³/min) 147 (4.2) 194 (5.5) 227 (6.4) 
Air Cleaner Standard Optional 

Part Number [C03249] [C03327] 
Type Indoor Service Only, Canister, 

with Shield Single-Stage 
Cleaning method Washable Disposable 

Air Intake Restriction Maximum Limit
Dirty Air Cleaner - in H20 (kPa) 10 (2.5) 10 (2.5)

  

Clean Air Cleaner - in H20 (kPa) 5 (1.2) 5 (1.2) 
Maximum Allowable Temperature (Air To Engine Inlet) - °F (°C)[4] 130 (54.4) 

Lubrication System 
Oil Pressure - normal - lb/in² (kPa) 35 (241) - 50 (345) 
Low Oil Pressure Alarm Switch - lb/in² (kPa) 20 (138) 
In Pan Oil Temperature - °F (°C) 220 (104) - 245 (118) 
Total Oil Capacity with Filter - qt (L) 15.5 (14.7) 

Lube Oil Heater Optional Optional 
Wattage (Nominal) 150 150 
Voltage 120V (+5%, -10%) 240V (+5%, -10%) 
Part Number C04430 C04431 

Performance 1760 2100 2350 
BMEP - lb/in² (kPa) 105 (724) 108 (745) 104 (717) 
Piston Speed - ft/min (m/min) 1467 (447) 1750 (533) 1958 (597) 
Mechanical Noise - dB(A) @ 1m C13909 
Power Curve C13648 
3Based on Nominal System.  Back pressure flow analysis must be done to assure maximum allowable back pressure is not exceeded.  (Note:

 minimum exhaust Pipe diameter is based on: 15 feet of pipe, one 90° elbow, and a silencer pressure drop no greater than one half of the maximum
 allowable back pressure.)  4Review for horsepower derate if ambient air entering engine exceeds 77°F (25°C).  [  ] indicates component reference part

 number.
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Air Cleaner Cylinder Head
Type…………..………….. .. Indoor Usage Only Type…….. …………………Slab 2 Valve

 Oiled Fabric Pleats Material…………………….Annealed Gray Iron
Material……..…..…….………Surgical Cotton
           Aluminum Mesh Cylinder Liners

Type…….. …………………Centrifugal Cast, Wet Liner
Air Cleaner - Optional Material………………..….…Alloy Iron Plateau, Honed
Type………………………….Canister
Material………………………Pleated Paper Fuel Pump
Housing………………..…… Enclosed Type…………………………Diaphragm

Drive…………………………Cam Lobe
Camshaft
Material………….…………..Cast Iron Heat Exchanger (USA) - JU4H & JU6H Only

 Chill Hardened Type…………………………Tube & Shell
Location…………...….……. In Block Materials
Drive……………….………..…Gear, Spur Tube & Headers……………Copper
Type of Cam…………..….... Ground Shell…………………………Copper

Electrode……………………Zinc

Type……….. ..…………….Raw Water Cooled Heat Exchanger (UK) - JU4H & JU6H Only
Materials (in contact with raw water) Type…………………………Tube & Bundle
Tubes……………………………90/10 CU/NI
Headers ……………………36500 Muntz Materials
Covers ……………………83600 Red Brass Tube & Headers……………Copper
Plumbing ……………………316 Stainless Steel/ Brass Shell………..……………. Aluminum

90/10  Silicone
Injection Pump
Type……………………….. Rotary
Drive…………………………Gear

Type…...……………………Air to Air Cooled
Materials Lubrication Cooler
Core…………………………Aluminum Type…………………………Plate

Coolant Pump Lubrication Pump
Type……….………………… Centrifugal Type…………………………Gear
Drive……………………………Poly Vee Belt Drive…………………………Gear

Coolant Thermostat Main Bearings
Type……………………………Non Blocking Type…………………………Precision Half Shells
Qty……………………………1 Material………………………Steel Backed-Aluminum 

Lined
Cooling Loop (Galvanized)
Tees, Elbows, Pipe…………Galvanized Steel Piston
Ball Valves……………………Brass ASTM B 124, Type and Material…………Aluminum Alloy with 
Solenoid Valve………………Brass   Reinforced Top Ring Groove
Pressure Regulator…………Bronze Cooling………………………Oil Jet Spray
Strainer………………………Cast Iron (1/2" - 1" loops) or

Bronze (1.25" - 2" loops) Piston Pin
Type…………………………Full Floating - Offset

Cooling Loop (Sea Water) Piston Rings
Tees, Elbows, Pipe…………316 Stainless Steel Number/Piston…………… 3
Ball Valves……………………316 Stainless Steel Top………………………… Keystone Barrel Faced - 
Solenoid Valve………………316 Stainless Steel Plasma Coated
Pressure Regulator/StrainerCast Brass ASTM B176 Second………………………Tapered Cast Iron

C87800 Third…………………………Double Rail Type
w/Expander Spring

Cooling Loop (316SS)
Tees, Elbows, Pipe…………316 Stainless Steel Radiator - JU4R & JU6R Only
Ball Valves……………………316 Stainless Steel Type……………………… Plate Fin
Solenoid Valve………………316 Stainless Steel Materials
Pressure Regulator/Strainer316 Stainless Steel Core……………………… Copper & Brass

Tank & Structure……….. Steel
Connecting Rod
Type……………………………I-Beam Taper Optional
Material………………………Forged Steel Alloy Marine Coating…………… Baked Phenolic

Crank Pin Bearings Valves
Type……………………………Precision Half Shell Type…….. …………………Poppet
Number………………………1 Pair Per Cylinder Arrangement………… ……Overhead Valve
Material………………………Wear-Guard Number/Cylinder……………1 intake

1 exhaust
Crankshaft Operating Mechanism……Mechanical Rocker Arm
Material………………………Forged Steel Type of Lifter…………….. Large Head
Type of Balance…………… Dynamic Valve Seat Insert……………Replaceable

Cylinder Block
Type……………………………One Piece with

Non-Siamese Cylinders
Material………………………Annealed Gray Iron

Charge Air Cooler (JU6R-AA67, 59, 61, PF, Q7, RF, 
S9, 83 only)

JU4H, JU4R & JU6H, JU6R  ENGINE MODELS
ENGINE MATERIALS  AND CONSTRUCTION

Charge Air Cooler (JU6H-60,62,68,74,84, ADK0, 
AD58, ADNG, ADN0, ADQ0, ADR0, AAQ8, AARG, 
ADP8, ADP0, ADT0, AD88, ADR8, AD98, ADS0, 
ADW8, ADX8, AD98 only)

C13615 26AUG17
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4 Cylinders
Four Cycle
Lean Burn
Turbocharged

1760 64 1.7 (6.4) 0.40 5.41 0.50 0.17 744 (396) 330 (9)
2100 79 2.2 (8.3) 0.37 4.66 0.46 0.16 781 (416) 448 (13)

2350 85 2.7 (10.2) 0.45 4.33 0.51 0.20 761 (405) 518 (15)

Notes:

1)

2)

3)

4)

be found in the Clarke Operation and Maintenance Manual.

Engines are rated at standard conditions of 29.61in. (7521 mm) Hg barometer

and  77°F (25° C) inlet air temperature. (SAE J1349)
PM is a measure of total particulate matter, including PM10 .

4045TF220 Base Engine Model manufactured by John Deere Corporation.

For John Deere Emissions Conformance to EPA 40 CFR Part 60 see Page 2 of 2.

The Emission Warranty for this engine is provided directly to the owner

by John Deere Corporation.  A copy of the John Deere Emission Warranty can

RPM BHP (3)
GRAMS / HP- HR

PM (4)NMHC °F  (°C)
CFM       

(m3/min)

FUEL 
GAL/HR 
(L/HR)

EXHAUST

CONOx

500 PPM SULFUR #2 DIESEL FUEL 

JU4H-UF30
Stationary Fire Pump Engine Driver

EMISSION DATA
EPA 40 CFR Part 60

C131816 REV.D
21MAR 08 KRW

CLARKE
FIRE PROTECTION PRODUCTS

  3133 EAST KEMPER ROAD
CINCINNATI, OH  45241 PAGE 1 OF 2
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   Page  2 of 2

John Deere Power Systems
3801 W. Ridgeway Ave., PO Box 5100
Waterloo, Iowa USA 50704-5100

31 October 2007

Subject: Fire Pump Ratings – Conformance to EPA 40 CFR Part 60 (NSPS requirements)

All John Deere stationary fire pump engines conform to the requirements of 40 CFR Part 60.  All such
engines include an emission label, stating the engine conforms to the requirements of 40 CFR Part 60.  An
example of the emission label is show below:

This label applies to all of the following engine models, sold to Clarke Fire Protection, for use in stationary
fire pump applications:

All engines conforming to 40 CFR Part 60 (identified by emission label, as shown above) are covered under
the emissions warranty of 40 CFR Part 89.

Sincerely,

Kyle J. Tingle
Regional Sales Manager, JDPS

Page 11 of 12



CLARKE
www.clarkefire.com

RPM BHP OVERALL 31.5 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz 4k Hz 8k Hz 16k Hz
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

1760 64 101.5 59.8 64.6 77.2 85.1 90.5 93.6 97.5 96.2 92.5 81

2100 79 100.9 58.9 63.2 79.6 84.5 90.5 93.2 95.5 95.5 91.8 80.2

2350 85 102.7 63.2 66.3 74.3 86.1 91.8 95.0 97.8 97.5 94.5 82.4

RPM BHP OVERALL 31.5 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz 4k Hz 8k Hz 16k Hz
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)

1760 64

2100 79

2350 85

* Values above are provided at 3.3ft (1m) from engine block and do not  include the raw exhaust noise.

The above data reflects values for a typical engine of this model, speed and power in a free-field environment. 

Mechanical Engine Noise *

Installation specifics such as background noise level and amplification of noise levels from reflecting off of surrounding objects, will affect 
the overall noise levels observed.  As a result of this, Clarke makes no guarantees to the above levels in an actual installation.

** Values above are provided at 3.3ft (1m), 90 o  horizontal,  from a vertical exhaust outlet and does not  include noise created mechanically 
by the engine

To be Provided Later

Raw Exhaust Engine Noise **

Octave Band

Octave Band

Fire Protection Products

JU4H-UF30
FIRE PUMP DRIVER

NOISE DATA

C13909 REV 2 JUL04   KRW
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Engine Model Cat® C15 ACERTTM In-line 6, 4-cycle diesel

Bore x Stroke 137mm x 171mm (5.4in x 6.8in)

Displacement 15.2 L (928 in³)

Compression Ratio 16.1:1

Aspiration Turbocharged Air-to-Air Aftercooled

Fuel Injection System MEUI

Governor Electronic ADEM™ A4

Cat  C15 DIESEL GENERATOR SETS

Standby & Prime: 60 Hz, 480V & 600V

PACKAGE PERFORMANCE

1/2LEHE1577-01

Standby Prime Performance Strategy

500 ekW, 625 kVA 455 ekW, 569 kVA TIER II Non-Road

Performance Standby Prime

Frequency 60 Hz 60 Hz

Genset Power Rating 625 kVA 569 kVA

Genset power rating with fan @ 0.8 power factor 500 ekW 455 ekW

Fuelling strategy TIER II Non-Road TIER II Non-Road

DM8155-04 DM8154-05Performance number  

Fuel Consumption 
100% Load with fan  137.0 L/hr  36.2 gal/hr 129.8 L/hr  34.3 gal/hr

75% Load with fan  110.5 L/hr  29.2 gal/hr 99.9 L/hr  26.4 gal/hr

50% Load with fan  71.3 L/hr  18.8 gal/hr 65.6 L/hr  17.3 gal/hr

41.9 L/hr  11.1 gal/hr 39.3 L/hr  10.4 gal/hr25% Load with fan  

Cooling System1

Radiator air flow restriction (system)  0.12 kPa 0.48 in. Water  0.12 kPa 0.48 in. Water

Radiator air flow  720 m3/min 25426 cfm  720 m3/min 25426 cfm

Engine coolant capacity  20.8 L 5.5 gal 20.8 L 5.5 gal

Radiator coolant capacity 54 L 14 gal 54 L 14 gal

Total coolant capacity 75 L 20 gal 75 L 20 gal

Inlet Air 

Combustion air inlet flow rate  38.2 m³/min  1347.7 cfm 38.2 m³/min  1349.2 cfm

49 ° C  120 ° F 49 ° C  120 ° FMax. allowable combustion air inlet temp 

Exhaust System

Exhaust stack gas temperature 531.1 ° C  988.0 ° F 524.4 ° C  975.9 ° F

Exhaust gas flow rate 102.1 m³/min  3605.5 cfm 101.2 m³/min  3573.4 cfm

10.0 kPa  40.0 in. water 10.0 kPa  40.0 in. waterExhaust system backpressure (maximum allowable) 

Heat Rejection 

Heat rejection to Jacket Water  182 kW  10375 Btu/min 172 kW  9792 Btu/min

Heat rejection to Exhaust (Total)  493 kW  28039 Btu/min 483 kW  27453 Btu/min

Heat rejection to Aftercooler  121 kW  6860 Btu/min 120 kW  6827 Btu/min

Heat rejection to Atmosphere from Engine  91 kW  5182 Btu/min 87 kW  4936 Btu/min

Heat rejection from alternator 29 kW  1655 Btu/min 26 kW  1479 Btu/min



www.Cat.com/electricpower  
©2018 Caterpillar. All rights reserved. Materials and specifications are subject to change without notice. CAT, CATERPILLAR, their 
respective logos, ADEM, S•O•S, BUILT FOR IT, “Caterpillar Yellow”, the “Power Edge” trade dress as well as corporate and product 
identity used herein, are trademarks of Caterpillar and may not be used without permission.

DEFINITIONS AND CONDITIONS

1 For ambient and altitude capabilities consult your Cat dealer. Air flow restriction (system) is added to existing restriction from factory.

2 Emissions data measurement procedures are consistent with those described in EPA CFR 40 Part 89, Subpart D & E and ISO8178-1 for 
measuring HC, CO, PM, NOx.  Data shown is based on steady state operating conditions of 77° F, 28.42 in HG and number 2 diesel fuel 
with 35° API and LHV of 18,390 btu/lb.  The nominal emissions data shown is subject to instrumentation, measurement, facility and engine 
to engine variations. Emissions data is based on 100% load and thus cannot be used to compare to EPA regulations which use values 
based on a weighted cycle.

3 UL 2200 Listed packages may have oversized generators with a different temperature rise and motor starting characteristics. 

Generator temperature rise is based on a 40° C ambient per NEMA MG1-32.

APPLICABLE CODES AND STANDARDS:

AS1359, CSA C22.2 No100-04, UL142, UL489, UL869, UL2200, NFPA37, NFPA70, NFPA99, NFPA110, IBC, IEC60034-1, ISO3046, ISO8528, 
NEMA MG1-22, NEMA MG1-33, 2006/95/EC, 2006/42/EC, 2004/108/EC.

Note: Codes may not be available in all model configurations. Please consult your local Cat Dealer representative for availability.

STANDBY: Output available with varying load for the duration of the interruption of the normal source power. Average power output is 
70% of the standby power rating. Typical operation is 200 hours per year, with maximum expected usage of 500 hours per year.

PRIME: Output available with varying load for an unlimited time. Average power output is 70% of the prime power rating. Typical peak 
demand is 100% of prime rated ekW with 10% overload capability for emergency use for a maximum of 1 hour in 12. Overload operation 
cannot exceed 25 hours per year.

Ratings are based on SAE J1349 standard conditions. These ratings also apply at ISO3046 standard conditions.

Fuel Rates are based on fuel oil of 35º API [16º C (60º F)] gravity having an LHV of 42 780 kJ/kg (18,390 Btu/lb) when used at 29º C (85º F) 
and weighing 838.9 g/litre (7.001 lbs/U.S. gal.). Additional ratings may be available for specific customer requirements, contact your 
Caterpillar representative for details. For information regarding Low Sulfur fuel and Biodiesel capability, please consult your Cat 
dealer.

LEHE1577-01 (11/18)

Cat  C15 DIESEL GENERATOR SETS

2/2

Emissions (Nominal)2 Standby Prime

NOx  2129.1 mg/Nm³  4.6 g/hp-hr 1554.5 mg/Nm³  3.6 g/hp-hr

CO  301.5 mg/Nm³  0.6 g/hp-hr 362.9 mg/Nm³  0.8 g/hp-hr

HC  8.8 mg/Nm³  0.03 g/hp-hr 12.2 mg/Nm³  0.04 g/hp-hr

PM  9.5 mg/Nm³  0.03 g/hp-hr 11.9 mg/Nm³  0.03 g/hp-hr

Alternator3 Standby Prime

Voltages 480V 600V 480V 600V

Motor starting capability @ 30% Voltage Dip 1428 skVA 1714 skVA 1428 skVA 1714 skVA

Current 752 amps 601 amps 684 amps 547 amps

Frame Size LC6114F LC6124F LC6114F LC6124F

Excitation SE AR SE AR

Temperature Rise 130 ° C 130 ° C 105 ° C 105 ° C
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Table	E‐1.1.		Economic	Analysis	for	NOX	Control	via	Selective	Non‐Catalytic	Reduction	(SNCR)	‐	Rotary	Kilns

Annual	Cost	Summary Annual	Cost8

Utilities
Natural	Gas $9,029,087

Control	Equipment	Outlet	Temperature	1 1850 °	F
Current	Airflow	2 200,999 acfm
Current	Exhaust	Temperature	2 465 °	F
Inlet	Airflow	to	SNCR	3 501,954			 acfm
Specific	Heat	(Air)	4 6.85											 Btu/lb‐mole°F
Fuel	Reheating	Need	5 169.81						 MMBtu/hr
Natural	Gas	Cost	6 6.07											 $/MMBtu

Cost	Effectiveness	Summary

Annual	Control	Cost $9,029,087 $/yr

Uncontrolled	Emissions 739.13				 tpy
Control	Efficiency	8 50															 %
Controlled	Emissions 369.56				
Emission	Reduction 369.56				

Cost	per	ton	of	Pollutant	Removed $24,432 $/ton
1 Based	on	average	operating	temperature	(1600	°F	to	2100	°F)	in	EPA	Fact	Sheet:	http://www.epa.gov/ttn/catc/dir1/fsncr.pdf
2 Values	based	on	Rotary	kiln	design	parameters.
3 Calculated		based	on	needed	SNCR	temperature.
4 Standard.
5

6

7 Based	on	maximum	NOX	reduction	efficiency	in	EPA	Fact	Sheet:	http://www.epa.gov/ttn/catc/dir1/fsncr.pdf
8 Annual	cost	is	based	on	365	operating	days	(number	of	days	at	nominal	operating	rate	to	achieve	annual	production).

Estimated	as	((Stand	Temp,	°R)	/	(Exhaust	Temp,	°R)	×	Density	(Air),	0.0026	lb‐mole/scf	×	Specific	Heat	(Btu/lb‐mol°F)	×	
(Operating	Temp	‐	Exhaust	Temp,	°F)	/	1E6	×	Exhaust	Gas	Flowrate,	acfm	×	60,	min/hr

Average	industrial	price	of	natural	gas	in	Michigan	($6.24/1,000	SCF)	from	the	Energy	Information	Administration	for	12	months	
leading	up	to	April	2019.		Assumes	a	heat	value	of	1,028	Btu/scf.
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Table	E‐1.2.		Economic	Analysis	for	NOX	Control	via	Selective	Catalytic	Reduction	(SCR)	‐	Natural	Gas	Engines

Annual	Cost	Summary

Indirect	Annual	Cost 2 $371,837
Direct	Capital	Cost

Equipment	Cost $621,664
Tax	&	freight	(8%	of	equipment) $49,733.09
Direct	Installation	(vendor	estimate	of	3	x	capital	costs) $2,014,190.20
Total	Direct	Cost	(A) $2,685,587

Indirect	Costs
General	Facilities	(0.10	x	A) $268,559
Engineering	and	Home	Office	Fees	(0.10	x	A) $268,559
Process	Contingency	(0.05	x	A) $134,279
Total	Indirect	Installation	Costs	(B) $671,397
Project	Contingency	(C,	(A+B)	x	0.15) $503,548

Total	Plant	Cost	(D,	A+B+C) $3,860,531
Preproduction	Cost	(G,	0.02	x	D) $77,211
Inventory	Capital	(H,	Vol	reagent	x	Cost	reagent)	3 $1,500

Total	Capital	Investment	(TCI,	D	+	G	+	H) $3,939,241

Interest	Rate 7%
Equipment	Life 20
Capital	Recovery	Factor 0.0944

Utilities
Natural	Gas	4 $0

Ammonia $39,098
Stoichiometric	Ratio	5 1.05										 mol	NH3	to	mol	NOX
MW	of	Ammonia 17.03							 lb/lb‐mol
MW	of	NOX 46.01							 lb/lb‐mol
Density	of	Ammonia	6 7.51										 lb/gal
Ammonia	Cost	7 $280 per	ton
Ammonia	Cost 1.05										 $/gal
Mass	on	Ammonia	Needed	8 26.53							 ton/yr
Mass	flow	of	19%	ammonia	9 139.64					 ton/yr
Volume	of	19%	ammonia 37,184					 gal/yr

Electrical $58,328
Pump	(kW) 92.87 kW
Cost	($/kW‐hr) $0.0717

Additional	Operating	Costs $644,338
Operating	Labor

Operating	labor	($50,000/man‐yr,	4.5	man‐yr) $225,000
Supervisor	(15%	of	labor) $33,750.00

Maintenance
Labor	&	materials	(5%	of	direct	capital	costs) $134,279

Indirect	Operating	Costs
Overhead	(30%	labor	+	12%	maintenance) $93,739
Property	tax	(1%	total	capital	costs) $39,392
Insurance	(1%	total	capital	costs) $39,392
Administration	(2%	total	capital	costs) $78,784.83

Cost	Effectiveness	Summary

Annual	Control	Cost $1,113,600 $/yr

Uncontrolled	Emissions 68.26 tpy
Control	Efficiency	10 70 %
Controlled	Emissions 20.48 tpy
Emission	Reduction 47.79 tpy

Cost	per	ton	of	Pollutant	Removed $23,304 $/ton
1

2

3

4

5

6 http://www.princeton.edu/mnfl/current‐users/safety/msds/AMMONIUM%20HYDROXIDE.pdf
7

8

9

10 Control	range	from	EPA	fact	sheet	(http://www.epa.gov/ttn/catc/dir1/fscr.pdf).		

Annual	Cost1

Annual	costs	assume	365	days	of	operation	per	year.

Assumes	14	day	supply	for	initial	fill.

Indirect	annual	costs	from	EPA	Air	Pollution	Control	Cost	Manual	‐	Sixth	Edition	(EPA	452/B‐02‐001)	Section	4.2	Chapter	2.	
http://www.epa.gov/ttn/catc/dir1/cs4‐2ch2.pdf.

Optimal	operating	temperature	(700	°F	to	750	°F)	in	EPA	Air	Pollution	Control	Cost	Manual	‐	Sixth	Edition	(EPA	452/B‐02‐001)	Section	4.2	Chapter	
2.	http://www.epa.gov/ttn/catc/dir1/cs4‐2ch2.pdf.	As	estimated	exhaust	temperature	for	the	engines	is	630	°F,	assuming	no	additional	heat	
required	to	reach	proper	reaction	temperature.
EPA	Air	Pollution	Control	Cost	Manual	‐	Sixth	Edition	(EPA	452/B‐02‐001)	Section	4.2	Chapter	2.	http://www.epa.gov/ttn/catc/dir1/cs4‐2ch2.pdf

2018	price	of	ammonia	(https://prd‐wret.s3‐us‐west‐2.amazonaws.com/assets/palladium/production/atoms/files/mcs‐2019‐nitro.pdf)

Estimated	as	(Stoichiometric	Ratio)	x	(Uncontrolled	NOX,	tpy)	×	(MW	of	Ammonia,	lb/lb‐mol)	/	(MW	of	NOX,	lb/lb‐mol)

19%	ammonia	selected	to	reduce	additional	regulatory	requirements	(e.g.,	RMP).
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Table	E‐2.1.	Economic	Analysis	for	CO	control	utilizing	a	Thermal	Oxidizer	‐	Rotary	Kilns

TO
	 Amount	in	Dollars

Capital	Costs
Direct	Capital	Costs

Equipment	Cost	 3,700,133
Tax	&	freight	(8%	of	equipment) 296,011
Direct	Installation	(estimate	of	3	x	capital	costs) 11,988,430
Total	Direct	Capital	Costs 15,984,573

Indirect	Capital	Costs

Engineering,	supervision	(10%	of	direct	capital	costs) 1,598,457
Construction,	field	exp.	(10%	of	direct	capital	costs) 1,598,457
Construction	fee	(5%	of	direct	capital	costs) 799,229
Contingencies	(3%	of	direct	capital	costs) 479,537
Start‐up	and	tests	(1%	of	direct	capital	costs) 159,846
Total	Indirect	Capital	Costs 4,635,526

Total	Capital	Costs 20,620,100

Total	Annualized	Capital	Costs	(20	years	at	7%) 1,946,392

Operating	Costs

Direct	Operating	Costs
Operating	Labor
Operating	labor	($50,000/man‐yr,	4.5	man‐yr) 225,000
Supervisor	(15%	of	labor) 33,750

Maintenance
Labor	&	materials	(5%	of	direct	capital	costs) 799,229

Utilities
Electricity,	@	$0.0717/kwh 657,282
Natural	Gas	@	$6.07/MMBTU 6,747,411
Ammonia	for	injection	300lbs/hr	@	$280/ton 0
Steam	Costs	@	$12/ton 0
Catalyst	Replacement	‐	 0
Indirect	Operating	Costs
Overhead	(30%	labor	+	12%	maintenance) 173,532
Property	tax	(1%	total	capital	costs) 206,201
Insurance	(1%	total	capital	costs) 206,201
Administration	(2%	total	capital	costs) 412,402

Total	Annual	Indirect	Operating	Costs 998,336

Total	Annual	Operating	Costs 9,461,008

Total	Annual	Cost 11,407,400
Pollutant	removed	(tpy)	at	95	percent	guaranteed	control. 515
Cost/ton	pollutant	removed $22,154
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Table	E‐3.1.	Economic	Analysis	for	VOC	control	utilizing	a	Thermal	Oxidizer	‐	Rotary	Kilns

TO
	 Amount	in	Dollars

Capital	Costs
Direct	Capital	Costs

Equipment	Cost	 3,700,133
Tax	&	freight	(8%	of	equipment) 296,011
Direct	Installation	(estimate	of	3	x	capital	costs) 11,988,430
Total	Direct	Capital	Costs 15,984,573

Indirect	Capital	Costs

Engineering,	supervision	(10%	of	direct	capital	costs) 1,598,457
Construction,	field	exp.	(10%	of	direct	capital	costs) 1,598,457
Construction	fee	(5%	of	direct	capital	costs) 799,229
Contingencies	(3%	of	direct	capital	costs) 479,537
Start‐up	and	tests	(1%	of	direct	capital	costs) 159,846
Total	Indirect	Capital	Costs 4,635,526

Total	Capital	Costs 20,620,100

Total	Annualized	Capital	Costs	(20	years	at	7%) 1,946,392

Operating	Costs

Direct	Operating	Costs
Operating	Labor
Operating	labor	($50,000/man‐yr,	4.5	man‐yr) 225,000
Supervisor	(15%	of	labor) 33,750

Maintenance
Labor	&	materials	(5%	of	direct	capital	costs) 799,229

Utilities
Electricity,	@	$0.0717/kwh 657,282
Natural	Gas	@	$6.07/MMBTU 6,747,411
Ammonia	for	injection	300lbs/hr	@	$280/ton 0
Steam	Costs	@	$12/ton 0
Catalyst	Replacement	‐	 0
Indirect	Operating	Costs
Overhead	(30%	labor	+	12%	maintenance) 173,532
Property	tax	(1%	total	capital	costs) 206,201
Insurance	(1%	total	capital	costs) 206,201
Administration	(2%	total	capital	costs) 412,402

Total	Annual	Indirect	Operating	Costs 998,336

Total	Annual	Operating	Costs 9,461,008

Total	Annual	Cost 11,407,400
Pollutant	removed	(tpy)	at	95	percent	guaranteed	control. 23
Cost/ton	pollutant	removed $487,379
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Table	E‐4.1.	Economic	Analysis	for	SO2	control	utilizing	a	Wet	Scrubber	‐	Rotary	Kilns

SO2	Emissions	(tpy) 600
Airflow	(acfm) 200,999

Direct	Costs
Purchased	Equipment	Costs

Wet	Scrubber	Unit $23,447,353
Instrumentation	(10%	of	EC) $2,344,735
Sales	Tax	(3%	of	EC) $703,421
Freight	(5%	of	EC) $1,172,368

Subtotal,	Purchased	Equipment	Cost		(PEC) $27,667,876

Direct	Installation	Costs	**Handling	and	Erection	included	in	wet	scrubber	cost	
Foundation	(6%	of	PEC) $1,660,073
Supports	(6%	of	PEC) $1,660,073
Electrical	(1%	of	PEC) $276,679
Piping	(30%	of	PEC) $8,300,363
Insulation	for	Ductwork	(1%	of	PEC) $276,679
Painting	(1%	of	PEC) $276,679

Subtotal,	Direct	Installation	Cost $12,450,544

Site	Preparation N/A
Buildings N/A

Total	Direct	Cost $40,118,420

Indirect	Costs
Engineering	(8%	of	PEC) $2,213,430
Construction	Fee	(3%	of	PEC) $830,036
Construction	and	Field	Expense	(10%	of	PEC) $2,766,788
Start‐up	(1%	of	PEC) $276,679
Performance	Test	(1%	of	PEC) $276,679

Total	Indirect	Cost $6,363,612

Total	Direct	and	Indirect	Costs	(TDIC) $46,482,032
Contingency	(3%	of	TDIC)	per	CCM $1,394,461

Total	Capital	Investment	(TCI) $47,876,493

Direct	Annual	Costs
Hours	per	Year	(365	days	per	year,	24	hours	per	day)	 8,760

Operating	Labor
Operator	(0.5	hr/shift,	3	shifts/day,	365	d/yr,	$20/hr) $10,950
Supervisor	(15%	of	operator) $1,643

Subtotal,	Operating	Labor $12,593

Maintenance
Labor	(0.5	hr/shift,	3	shifts/day,	365	d/yr,	$20/hr) $10,950
Material	(100%	of	maintenance	labor) $10,950

Subtotal,	Maintenance $21,900
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Variable	O	&	M	
Electricity
Pump	(kW) 768.53
Cost	($/kW‐hr) $0.0717

Subtotal,	Electricity $482,705

Limestone	Slurry
Amount	Required	(ton/yr) 996
Cost	($/ton) $17.09

Subtotal,	Lime $17,018

Subtotal,	Variable	O	&	M $499,723

Total	Direct	Annual	Costs $534,216

Indirect	Annual	Costs
Overhead	(60%	of	sum	of	operating,	supervisor,	maintenance	labor	&	materials) $30,907
Administrative	(2%	TCI) $957,530
Property	Tax	(1%	TCI) $478,765
Insurance	(1%	TCI) $478,765
Capital	Recovery (20	year	life,	7	percent	interest) $4,519,202

Total	Indirect	Annual	Cost $6,465,168

Total	Annualized	Cost $6,999,384
Pollutant	Emission	Rate	Prior	to	Scrubber	(tons	SO2/yr) 600
Pollutant	Removed	(tons	SO2/yr)	assuming	90%	removal 540
Pollutant	Removed	(tons	SO2/yr)	assuming	95%	removal 570
Cost	Per	Ton	of	Pollutant	Removed	assuming	90%	removal $12,961
Cost	Per	Ton	of	Pollutant	Removed	assuming	95%	removal	 $12,278
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Table	E‐4.2.	Economic	Analysis	for	SO2	control	utilizing	a	Semi‐Wet	Scrubber	‐	Rotary	Kilns

SO2	Emissions	(tpy) 600
Airflow	(acfm) 200999

Direct	Costs
Purchased	Equipment	Costs

Dry	Scrubber	Unit $15,717,649
Instrumentation	(10%	of	EC) $1,571,765
Sales	Tax	(3%	of	EC) $471,529
Freight	(5%	of	EC) $785,882

Subtotal,	Purchased	Equipment	Cost		(PEC) $18,546,826

Direct	Installation	Costs
Foundation	(6%	of	PEC) $1,112,810
Supports	(6%	of	PEC) $1,112,810
Handling	and	Erection	(40%	of	PEC) $7,418,730
Electrical	(1%	of	PEC) $185,468
Piping	(30%	of	PEC) $5,564,048
Insulation	for	Ductwork	(1%	of	PEC) $185,468
Painting	(1%	of	PEC) $185,468

Subtotal,	Direct	Installation	Cost $15,764,802

Site	Preparation N/A
Buildings N/A

Total	Direct	Cost $34,311,628

Indirect	Costs
Engineering	(10%	of	PEC) $1,854,683
General	Facilities	(10%	of	PEC) $1,854,683
Construction	and	Field	Expense	(10%	of	PEC) $1,854,683
Start‐up	(1%	of	PEC) $185,468
Performance	Test	(1%	of	PEC) $185,468

Total	Indirect	Cost $5,934,984

Total	Direct	and	Indirect	Costs	(TDIC) $40,246,612
Contingency	(3%	of	TDIC) $1,207,398

Total	Capital	Investment	(TCI) $41,454,011

Direct	Annual	Costs
Hours	per	Year	(365	days	per	year,	24	hours	per	day)	 8,760

Operating	Labor
Operator	(0.5	hr/shift,	3	shifts/day,	365	d/yr,	$20/hr) $10,950
Supervisor	(15%	of	operator) $1,643

Subtotal,	Operating	Labor $12,593

Maintenance
Labor	(0.5	hr/shift,	3	shifts/day,	365	d/yr,	$20/hr) $10,950
Material	(100%	of	maintenance	labor) $10,950

Subtotal,	Maintenance $21,900
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Variable	O	&	M
Electricity
Pump	(kW) 768.53
Cost	($/kW‐hr) $0.0717

Subtotal,	Electricity $482,705

Hydrated	Lime	(Reagent)
Amount	Required	(ton/yr) 4,341
Cost	($/ton) $120.00

Subtotal,	Lime $520,870

Subtotal,	Variable	O	&	M $1,003,574

Total	Direct	Annual	Costs $1,038,067

Indirect	Annual	Costs
Overhead	(60%	of	sum	of	operating,	supervisor,	maintenance	labor	&	materials) $333,217
Administrative	(2%	TCI) $829,080
Property	Tax	(1%	TCI) $414,540
Insurance	(1%	TCI) $414,540
Capital	Recovery	(20	year	life,	7	percent	interest) $3,912,965

Total	Indirect	Annual	Cost $5,904,343

Total	Annualized	Cost $6,942,410
Pollutant	Emission	Rate	Prior	to	Scrubber	(tons	SO2/yr) 600
Pollutant	Removed	(tons	SO2/yr)	assuming	90%	removal 540
Cost	Per	Ton	of	Pollutant	Removed $12,855
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Table	E‐5.1.	GHG	Potential	Emissions	from	Equivalent	Combustion	Turbine	System

GHG

Emission	
Factor1	

(lb/MMBtu)

Heat	Rate	(net)	for	
CCCT	System	with	
CCS1	(Btu/kW‐hr)

Maximum	Annual	
Emissions

	(tpy)

Maximum	Hourly	
Emissions
(tph)

Equivalent	Maximum	
Annual	Operating	

Capacity	2

(Million	MMBtu/yr)

Maximum	Annual	
Power	Output	for	
Equivalent	Plant	
(kW‐hr/yr)

Maximum	Net	Power	
Output	for	Equivalent	

Plant	(MW)

Total	(as	CO2) 118.86 7,968 683,024 78.0 11.5 1,442,418,301 165

1.		Emission	factor	derived	per	Appendix	G	to	Part	75,	Section	2.3.		CO2	(lb/MMBtu)	=	1,040	scf/MMBtu	*	44.0	lb/lb‐mole	/	385	scf	CO2/lb‐mole
2.		Maximum	Annual	Operating	Capacity	anticipated	for	sustainable	operation.
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Table	E‐5.2.	Calculation	of	CCS	Energy	Requirements

Parameters Value

Annual	CO2	Captured	(tpy)
1 614,721

CO2	Captured	(kg/yr)
2 557,666,559

Energy	Used	for	Capture	(kWh/kg	CO2	processed)
3 0.354

Energy	Used	for	Capture	(kWh/yr)4 197,413,962
Energy	Used	for	Capture	(MWh/yr) 197,414
Power	Requirements	for	Capture	(MW)5 23

2.		CO2	Captured	(kg/yr)	=	CO2	Captured	(tpy)	*	2,000	(lb/ton)	/	2.20462	(lb/kg)

5.		Power	Used	for	Capture	(MW)	=	Energy	Used	for	Capture	(MWh/yr)	/	8,760	(hr/yr)

1.		Presumes	90%	capture	of	the	CO2	emissions	based	on	the	sustainable	annual	capacity	of	the	facility.

3		David,	Jeremy	and	Howard	Herzog,	The	Cost	of	Carbon	Capture,	published	2000,	p.	2,	accessed	at	
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.195.9269&rep=rep1&type=pdf
4.		Energy	Used	for	Capture	(kWh/yr)	=	Energy	Used	for	Capture	(kWh/kg	CO2	processed)	*	CO2	Captured	(kg/yr)
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Table	E‐5.3.	Assumptions	Used	in	CCS	Cost	Estimation	for	CCCTs

Parameters Value Unit
Pipeline	Length1 85.2 mi
Pipeline	Diameter2,3,4 7 in

Average	Storage	Site	Depth5 1,524 m
5,000 ft

Number	of	Injection	Wells6 1

Uncontrolled	Annual	CO2	Emissions
7 683,024 tpy

Uncontrolled	Maximum	Daily	CO2	Emissions
7 1,871 tpd

Control	Efficiency8 90%
Annual	Captured	CO2	Emissions 614,721 tpy
Daily	Maximum	Captured	CO2	Emissions 1,684 tpd
Comparable	CCCT	Facility	Size9 165 MW

6.		Each	injection	well	can	only	accommodate	an	average	of	10,320	tons/day	based	on	the	document	in	reference	2.

8.		90%	CCS	Control	Efficiency	from	https://sequestration.mit.edu/pdf/David_and_Herzog.pdf
7.		Emissions	are	for	all	point	source	CO2	emissions,	including	lime	kiln,	power	plant	engines,	emergency	diesel	engines,	and	water	bath	heater.	

1.		Distance	from	the	facility	to	the	nearest	potential	CO2	sequestration	facility	(Northern	Niagaran	Pinnacle	Reef)	at	nearest	existing	CO2	pipeline	
(White	Frost	Pipeline,	Core	Energy	LLC)	per	the	Midwest	Regional	Carbon	Sequestration	Partnership	(MRSCP),	conservatively	assuming	the	shortest	
distance	as	the	pipeline	route.		Note	that	the	current	pipeline	at	this	location	is	4"	diameter.		
https://www.mrcsp.org/michigan‐basin‐site‐‐‐development‐pha	and	https://www.epa.gov/sites/production/files/2018‐
10/documents/coreenergyniagaran_decision.pdf
2.	Estimating	Carbon	Dioxide	Transport	and	Storage	Costs,	National	Energy	Technology	laboratory,	U.S.	DOE,	DOE/NETL‐2010/1447	(March	2010),	
Figure	3.	The	required	diameter	for	a	85	mile	long	pipeline	is	16	inches	at	10,000	tons/day	CO2.
http://www.canadiancleanpowercoalition.com/pdf/CTS11%20‐%20QGESStransport.pdf
3.		The	required	diameter	is	conservatively	estimated	by	scaling	16	inches	of	diameter	(necessary	for	a	10,000	tons/day	CO2	flowrate)	by	the	square	
root	of	the	ratio	of	the	flowrates.
16	inches	*	(Daily	Maximum	Captured	CO2	Emissions	/10,000)

1/2	=	Necessary	diameter	in	inches.
See	the	1‐D	inlets	&	outlets	(for	incompressible	flow)	section	of	https://www.mne.psu.edu/cimbala/Learning/Fluid/CV_Mass/home.htm	for	reference.

4.		Carbon	Dioxide	Transport	and	Storage	Costs	in	NETL	Studies ,	National	Energy	Technology	laboratory,	U.S.	DOE,	DOE/NETL‐2017/1819	(November	
2017),	Exhibit	2‐2.	The	calculated	diameter	for	a	85	mile	long	pipeline	is	6.12	inches	at	10,000	tons/day	CO2.	Since	a	6.12	inch	pipeline	would	not	be	
available	for	installation,	a	7	inch	size	was	selected.
https://www.netl.doe.gov/projects/files/QGESSCarbonDioxideTransportandStorageCostsinNETLStudies_110617.pdf
5.		The	basin	depth	at	Northern	Niagaran	Pinnacle	Reef	is	described	as	around	6,000	feet.		5,000	foot	injection	depth	used	for	conservatism	based	on	
Figure	2	well	drawing:	https://www.mrcsp.org/michigan‐basin‐site‐‐‐development‐pha

9.		CCS	system	capital	and	operating	costs	based	on	data	for	natural	gas	combined	cycle	combustion	turbine	(CCCT)	system.	Value	reflects	power	output	
of	CCCT	facility	emitting	CO2	in	levels	equivalent	to	Rexton	Facility	emission	units	‐	See	Table	D‐1.
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Table	E‐5.4.	Capital	and	O&M	Costs	of	Carbon	Capture

	June	2007	Dollars	
June	2019	
Dollars2

Capture	Capital	Costs	for	Rexton	Facility	emission	units	1,2 83,647,089$																																					 102,833,744$							
Additional	Equipment	Cost	for	Connecting	all	units	to	a	Single	Stack3 ‐$																																																				 ‐$																									

Total	Capital 83,647,089$																																					 102,833,744$							

O&M
Fixed	Operating	Costs4 Labor,	Property	Taxes,	Insurance 3,299,614$																																							 4,056,467$												
Variable	Operating	Costs5,6 Water,	Chemicals	(MEA	Solvent) 1,500,115$																																							 1,844,206$												

Electric	Power 14,154,581$																																					 17,401,306$										

Total	O&M 18,954,310$																																					 23,301,979$										

CO2	Removal	System	Capital	Cost	 $456 $/kW
CO2	Compression	&	Drying	Capital	Cost $52 $/kW

CPI	for	June	2007 208.352

CPI	for	June	2019 256.143

Total	Fixed	Operating	Costs	‐	No	Capture 22.065 $/kW
Total	Fixed	Operating	Costs	‐	With	Capture 42.104 $/kW

Total	Variable	Operating	Costs	‐	No	Capture 0.00109 $/kWh
Total	Variable	Operating	Costs	‐	With	Capture 0.00213 $/kWh

Average	industrial	electric	rate	(MI‐statewide) 0.0717 $/kWh

1.		Based	on	the	November	2010	DOE	Report,	Cost	and	Performance	Baseline	for	Fossil	Energy	Plants	Volume	1:	Bituminous	Coal	and	Natural	Gas	to	Electricity, 	the	total	capital	
cost	of	carbon	capture	and	compression	in	terms	of	$/kW	(net)	is	based	on	values	for	CO2	capture	and	CO2	compression	and	drying	from	Exhibit	5‐25,	Case	14	Total	Plant	
Cost	Details	(page	495).

Capture	Capital	Costs	for	CCCTs	=	Carbon	Capture	System	Capital	Cost	(capture)	($/kW)	*	Net	Power	Output	of	CCCT	system	with	equivalent	CO2	emissions	to	Rexton	Facility	
(kW)

2.		Costs	were	adjusted	from	June	2007	dollars	to	June	2019	dollars	per	the	consumer	price	index	for	all	items:		https://www.bls.gov/data/

3.		Note	that	all	emission	units	at	the	Rexton	Facility	would	share	a	carbon	capture	system;	therefore	additional	cost	is	required	for	connecting	the	kiln,	power	plant,	
emergency	engines,	and	water	bath	heater	to	a	single	carbon	capture	system.	Graymont	conservatively	estimated	there	is	no	additional	cost	for	connecting	these	units	into	a	
single	pipeline	for	purposes	of	this	estimate.	

4.		Based	on	the	November	2010	DOE	Report,	Cost	and	Performance	Baseline	for	Fossil	Energy	Plants	Volume	1:	Bituminous	Coal	and	Natural	Gas	to	Electricity, 	the	total	fixed	
operating	cost	difference	between	a	natural	gas	CCCT	energy	facility	with	and	without	capture	in	terms	of	$/kW	(net)	is	relied	upon	to	estimate	the	fixed	operating	costs	
associated	with	capture	equipment.		Exhibit	5‐15,	Case	13	Initial	and	Annual	Operating	and	Maintenance	Cost	Summary	(page	475)	and	Exhibit	5‐26,	Case	14	Initial	and	
Annual	Operating	and	Maintenance	Cost	Summary	(page	498).

Fixed	Operating	Costs	=	[Total	Fixed	Operating	Cost	(capture)($/kW)	‐	Total	Fixed	Operating	Cost	(no	capture)	($/kW)]	*	Net	Power	Output	of	CCCT	system	with	equivalent	
CO2	emissions	to	Rexton	Facility	(kW)

5.		Based	on	the	November	2010	DOE	Report,	Cost	and	Performance	Baseline	for	Fossil	Energy	Plants	Volume	1:	Bituminous	Coal	and	Natural	Gas	to	Electricity,	the	total	
variable	operating	cost	difference	between	a	natural	gas	CCCT	energy	facility	with	and	without	capture	in	terms	of	$/kWh	(net)	is	relied	upon	to	estimate	the	variable	
operating	costs	associated	with	capture	equipment,	with	equipment	specific	to	CCCTs	(SCR,	cooling	water)	eliminated.		Exhibit	5‐15,	Case	13	Initial	and	Annual	Operating	and	
Maintenance	Cost	Summary	(page	475)	and	Exhibit	5‐26,	Case	14	Initial	and	Annual	Operating	and	Maintenance	Cost	Summary	(page	498).	

Variable	Operating	Costs	=	[Total	Variable	Operating	Cost	(capture)($/kWh)	‐		Total	Variable	Operating	Cost	(no	capture)	($/kWh)	*	Net	Power	Output	without	Energy	
Penalty	(kW)]	*	Net	Power	Output	of	CCCT	system	with	equivalent	CO2	emissions	to	Rexton	Facility	(kW)	*	8,760	hours/year

6.		Industrial	electric	rates	conservatively	based	on	average	industrial	electric	rate	for	Michigan	at	0.0717	$/kW‐hr;	average	industrial	electric	rates	for	closest	city	
(Newberry,	MI)	are	0.1044	$/kW‐hr.	(source:	https://www.electricitylocal.com/states/michigan/newberry/)
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Table	E‐5.5.	Capital	and	O&M	Costs	of	Pipeline	Transportation

Capital	Costs Factor Unit
June	2011	
Dollars

June	2019	
Dollars1

Pipeline	Costs
Pipeline	Cost2 512,500$																																																																											 $/mi	for	a	20	inch	pipeline 43,665,000$										 49,549,818$										

Total	Capital 43,665,000$										 49,549,818$										

O&M3

Fixed	O&M	 8,454$																																																																																 $/mile/yr 720,281$															 817,354$																

CPI	for	June	2011 225.722

CPI	for	June	2019 256.143

Table	E‐5.6.		Capital	and	O&M	Costs	of	Geological	Storage

Capital	Costs1 Factor Unit
	June	2007	
Dollars	

June	2019	
Dollars2

Site	Screening	and	Evaluation $ 4,738,488$												 5,825,384.60$						
Injection	Wells 240,714*e	0.0008*well‐depth $/injection	well,	well‐depth(m) 814,691$															 1,001,562$												
Injection	Equipment 94,029*(7,389/(280*#	of	injection	wells))^0.5 $/injection	well 483,032$															 593,828$																
Liability	Bond $ 5,000,000$												 6,146,881$												

Total	Capital 11,036,211$										 13,567,656$										

O&M1

Pore	Space	Acquisition 0.334 $/short	tons	CO2	captured 205,317$															 252,412$																
Normal	Daily	Expenses 11,566 $/injection	well 11,566$																		 14,219$																		
Consumables 2,995 $/yr/short	tons	CO2/day 5,044,084$												 6,201,077$												
Surface	Maintenance 23,478*(7,389/(280*#	of	injection	wells))^0.5 $/injection	well 120,608$															 148,272$																
Subsurface	Maintenance 7.08 $/ft	depth/injection	well 35,400$																		 43,520$																		

Total	O&M 5,416,975$												 6,659,500$												

CPI	for	June	2007 208.352

CPI	for	June	2019 256.143

2.		Costs	were	adjusted	from	June	2007	dollars	to	June	2019	dollars	per	the	consumer	price	index	for	all	items:		https://www.bls.gov/data/

2.		Costs	were	adjusted	from	June	2007	dollars	to	June	2019	dollars	per	the	consumer	price	index	for	all	items:		https://www.bls.gov/data/

2.		Based	on	National	Energy	Technology	Laboratory	guidance,	“Carbon	Dioxide	Transport	and	Storage	Costs	in	NETL	Studies,”	DOE/NETL‐2017/1819,	Exhibit	2‐2,	November	2017,	for	a	20	inch	
pipeline	using	the	Parker	model.
3.		Annual	O&M	costs	per	National	Energy	Technology	Laboratory	guidance,	“Carbon	Dioxide	Transport	and	Storage	Costs	in	NETL	Studies,”	DOE/NETL‐2013/1614,	Exhibit	2,	March	2013.

1.	"Estimating	Carbon	Dioxide	Transport	and	Storage	Costs,"	National	Energy	Technology	laboratory,	U.S.	DOE,	DOE/NETL‐2010/1447,	Table	3,	March	2010.	
http://www.canadiancleanpowercoalition.com/pdf/CTS11%20‐%20QGESStransport.pdf
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Table	E‐5.7.	Overall	Cost	of	CCS	and	Cost	Effectiveness

June	2019	
Dollars

Total	Capital	Investment	(TCI)1 165,951,218$							
Capital	Recovery	Factor	(CRF)2 7%	interest,	10	year	lifespan 0.14
Amortized	Cost CRF*TCI 23,627,720$										
Total	O&M	Cost 30,778,833$										
Total	Annualized	Cost Amortized	Cost	+	O&M	Costs 54,406,553$										

Cost	Effectiveness	($/ton)3 88.51$																			

1.	Total	Capital	Investment	(TCI)	is	equal	to	the	sum	of	capital	costs	for	carbon	capture,	transportation,	and	storage.
2.	Calculated	using	the	formula	from	the	EPA	OAQPS	Control	Cost	Manual.
3.	Cost	Effectiveness	=	Total	Annualized	Cost	($)/	CO2	Emissions	Captured	(tons).	
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1. EXECUTIVE SUMMARY 

Trinity Consultants Inc. (Trinity) has prepared this air dispersion modeling report to describe the analyses that 
were conducted as part of a Prevention of Significant Deterioration (PSD) permit application for a proposed 
Greenfield lime plant for Graymont Western Lime Inc. (Graymont) in Rexton, Michigan. Adhering to 40 CFR 51, 
Appendix W, various EPA guidance documents, and Michigan’s Department of Environment, Great Lakes & 
Energy (EGLE) dispersion modeling guidance document, this report documents the methodology and analyses 
for Graymont’s PSD modeling for criteria pollutants and toxic air contaminants. 
 
Graymont plans to construct a Lime Plant in Rexton, Michigan.  The project consists of one (1) rotary kiln, three 
(3) natural gas engines, two (2) emergency diesel engine generators, one (1) natural gas water bath heater, one 
(1) diesel fire pump, twenty-three (23) nuisance dust collectors, six (6) stone stockpiles, one (1) coal shed, 
sixteen (16) drop points, eight (8) sections of a paved road, two (2) section of unpaved road, blasting, drilling, 
and crushing operations in the adjacent quarry, and one (1) gasoline storage tank. The site will manufacture Hi-
Cal lime and dolomite, transferring product on conveyor belts throughout the plant, from stockpiles to truck and 
rail loading stations. Graymont has quantified predicted emissions increase from the operation of the proposed 
plant and has determined that PSD modeling requirements will be triggered for oxides of Nitrogen (NOx), sulfur 
dioxide (SO2), carbon monoxide (CO), particulate matter with an aerodynamic diameters less than 10 microns 
(PM10) and PM with aerodynamic diameters less than 2.5 microns (PM2.5).  
 
Due to calculated emissions from the proposed project, PSD modeling was required for the following criteria 
pollutants: particulate matter with an aerodynamic diameter less than 10 microns (PM10), particulate matter 
with an aerodynamic diameter of less than 2.5 microns (PM2.5), sulfur dioxide (SO2), nitrogen dioxide (NO2), and 
carbon monoxide (CO).  This modeling analysis includes a comparison to the Class II Significant Impact Levels 
(SILs), State and National Ambient Air Quality Standards (NAAQS), and Class II PSD Increments for the proposed 
project. A Toxic Air Contaminant (TAC) modeling analysis was also performed.1  The air dispersion modeling 
analysis was conducted in accordance with the Modeling Protocol for Rexton submitted to EGLE October 1, 2019 
based on U.S. EPA’s Guideline on Air Quality Models 40 CFR 51, Appendix W, various EPA guidance documents, 
and EGLE’s modeling guidance document. 
 
Based on comments received from EPA and EGLE2, the following changes were made to the modeling 
methodology. 

 Intermittent emissions are annualized for the SO2 and NO2, 1-hour probabilistic NAAQS; 
 24-hour averaging period standards model intermittent emissions at maximum hourly emission rate with 

the exception of the quarry blasting emissions 
 Additional details are provided on the facility’s ambient boundary, secondary formation analyses, source 

representation and justification, as well as Class I modeling. 
 
The air dispersion modeling analysis results discussed in this report found the facility to be in compliance with 
all relevant NAAQS, Class II PSD Increment values, and state toxics thresholds.

                                                                 
1 TAC modeling for compliance with Michigan Air Pollution Control Rule R 336.1225 (Rule 225) is outlined in R 336.1227(1)(c) (Rule 
227). 

2 Per email from Jim Haywood, EGLE, to Alex Gelz, Trinity, October 29, 2019. 
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2. PROJECT DESCRIPTION 

2.1. SITE LOCATION 
The Rexton Facility will be located primarily in Mackinac County, Michigan. Figure 2-1 presents a facility site 
map centered on the Rexton Facility to graphically depict the location of the facility with respect to the 
surrounding topography. The map depicts Graymont’s property line with respect to predominant geographic 
features. 

Figure 2-1. Rexton Facility Overview 

 

 

2.2. PROJECT DESCRIPTION 
The emission sources proposed at the Rexton Facility consist of one (1) rotary kiln, three (3) natural gas engines, 
two (2) emergency diesel engines, one (1) natural gas water bath heater, one (1) diesel fire pump, twenty-three 
(23) nuisance dust collectors, six (6) stone stockpiles, one (1) coal shed, sixteen (16) drop points, eight (8) 
sections of a paved road, two (2) section of unpaved road, blasting, drilling, and crushing operations in the 
adjacent quarry, and one (1) gasoline storage tank. 
 
Figure 2-2 presents a detailed plot plan of the Rexton Facility illustrating the proposed plant layout.

Chippewa County Mackinac County 
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Figure 2-2. Graymont Rexton Plant Layout 
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2.3. PSD APPLICABILITY 
The Rexton Facility will be located in Mackinac County, which is designated as “attainment” or “unclassifiable” 
for all criteria pollutants with respect to the National Ambient Air Quality Standards (NAAQS) pursuant to 
40 CFR §81.350.3 The Rexton Facility will be a major source with respect to PSD permitting requirements 
because the facility is one of the U.S. EPA’s list of 28 source categories (as a lime plant) and has potential 
emissions of one or more criteria pollutants of greater than 100 tons per year (tpy). A PSD modeling analysis 
was required for NOX, CO, SO2, PM10, and PM2.5 since the proposed project will be a new major source, and the 
project increase of these pollutants exceed the applicable SER/STR thresholds.  

2.4. PRE-CONSTRUCTION AMBIENT MONITORING 
EGLE formally granted Graymont an exemption from pre-construction ambient monitoring requirements based 
on EGLE’s adequate, existing monitoring infrastructure4. An excerpt from the May 16, 2019 Preconstruction 
Monitoring Waiver is provided below. 
 

A review of available regional data from similar geographical and demographic monitor sites identified 
representative monitors and associated background concentrations suitable for use in your application 
analysis.  
 
As such, EGLE grant Graymont’s request for a preconstruction monitoring waiver and will not require any 
additional ambient monitoring to complete the required air quality analysis. 
 

Therefore, due to the availability of representative ambient air monitoring data, Graymont did not perform any 
preconstruction monitoring for the proposed project. The background concentrations used for the cumulative 
analysis and their associated monitor location for this analysis are noted below. 
 

 NO2 – (Houghton Lake) 
• 14.5 μg/m3 (1-hr) 
• 3.2 μg/m3 (Annual) 

 SO2 – (Forest Co., WI) 
• 8.0 μg/m3 (1-hr) 
• 14.4 μg/m3 (3-hr) 

 PM10 – (Grand Rapids) 
• 38.0 μg/m3 (24-hr) 

 PM2.5 – (Houghton Lake) 
• 15.1 μg/m3 (24-hr) 
• 5.1 μg/m3 (Annual) 

 CO (Grand Rapids) 
• 1,856.0 μg/m3 (1-hr) 
• 1,392.0 μg/m3 (8-hr) 
 

Houghton Lake is considered a representative site due to its rural setting upwind of the Rexton Facility. Forest 
Co., Wisconsin is representative as it is a rural site with similar land use as the Rexton Facility, and Grand Rapids 
is more conservative than necessary because it has more urban based land use than Rexton. 

                                                                 
3 U.S. EPA Green Book. Source: https://www3.epa.gov/airquality/greenbook/ancl.html, accessed July 2019. 
4 Per Preconstruction Monitoring Waiver addressed to Steve C. Kohl, Warner Norcross & Judd, LLP on May 16, 2019.  

https://www3.epa.gov/airquality/greenbook/ancl.html
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3. NEAR-FIELD AIR DISPERSION MODELING REQUIREMENTS 

The air quality modeling analysis was conducted in accordance with the Modeling Protocol for Graymont, 
submitted on October 1, 2019, comments received from EGLE and EPA on October 29, 2019, and sources listed 
in section 4 of this report.   

3.1. SIL ANALYSIS 
SIL modeling requires the inclusion of any emission units which are new or modified as part of the project. 
Because this is a greenfield project, the entire facility was considered in modeling against the SIL.  The modeled 
impacts of the proposed project must be compared to the SILs shown in Table 3-1 below.  If the modeled 
impacts of the proposed project exceed the SILs, facility-wide NAAQS and Class II PSD Increment modeling 
analyses (Cumulative Analyses) are required.  Cumulative analyses were conducted for all pollutants, as the 
facility exceeded the SIL for all pollutants and averaging periods. 

Table 3-1. Class II SILs 

Pollutant 
Averaging 

Period 
Class II SIL 

(μg/m3) 
PM10    24-hour 5 

PM2.5  
Annual 0.2 
24-hour 1.2 

SO2 

Annual 1 
24-hour 5 
3-hour 25 
1-hour 7.8 

NO2  
Annual 1 
1-hour 7.5 

CO 
8-hour 500 
1-hour 2,000 

 
   

3.2. NAAQS ANALYSIS 
A NAAQS modeling demonstration was performed for all pollutants that exceeded the SIL. The maximum 
predicted concentrations relevant to the pollutants’ standard were compared to those in Table 3-2 to 
demonstrate compliance. The modeled impact was considered in conjunction with ambient background 
concentrations for relevant pollutant averaging period standard5.  Potential emissions from all units will be 
included in the NAAQS analysis, including nearby sources (where applicable)6. 

                                                                 
5 Background concentrations were provided by Jim Haywood (EGLE) to Alex Gelz (Trinity Consultants) via email on May 17, 2019. 
These background concentrations were provided through the approval of a preconstruction monitoring waiver request submitted 
on April 15, 2019 by Steve Kohl (Warner Norcross + Judd LLP) 

6 Through correspondence with Jim Haywood (EGLE) and Alex Gelz (Trinity Consultants) in an email dated May 17, 2019, there are 
no sources in the vicinity of the proposed facility that would impart a significant concentration gradient, and therefore, there is 
no nearby source inventory to model. 
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Table 3-2. NAAQS Table Summary 

Pollutant 
Averaging 

Period 
NAAQS 

(μg/m3) 
PM10  24-hour 150 

PM2.5 
Annual 12.0 
24-hour 35 

SO2  3-hour 1,300 
1-hour 196 

NO2 
Annual 100 
1-hour 188 

CO 
8-hour 10,000 
1-hour 40,000 

3.3. PSD INCREMENT ANALYSIS 
The minor source baseline dates for Air Quality Control Region (AQCR) 122 occurred in the 1970’s and 1980’s 
for all pollutants, with the exception of PM2.5 which was established on Oct. 20, 2010. As Graymont’s 
construction is occurring after these time frames, all sources will be considered in the Class II PSD Increment 
analyses. The Class II PSD Increments are presented in Table 3-3.  

Table 3-3. Summary of Class II PSD Increments 

Pollutant 
Averaging 

Period 

State/Federal Class 
II PSD Increment 

(μg/m3) 
PM10 Annual 17 
 24-hour 30 

PM2.5 
Annual 4 
24-hour 9 

SO2 Annual 20 
 24-hour 91 
 3-hour 512 
NO2 Annual 25 

 

3.4. TOXICS MODELING 
Per Air Pollution Control Rule R 336.1225 (Rule 225), a demonstration is required that the emissions of all toxic 
air contaminants (TACs) from the proposed facility will not exceed the maximum allowable emission rate. That 
rate is the emission level which results in a predicted maximum ambient impact (PAI) that is more than the 
initial threshold screening level (ITSL) or the initial risk screen level (IRSL), or both.  
 
Compliance is demonstrated using the tiered approach put forth in EGLE’s spreadsheet tool, 
“TAC_Spreadsheet_Methodologies_for_Rule_227_105868_7.xls7. Per the suspension of rule 225 for certain 

                                                                 
7 Demonstration was based on instructions in the document Toxic Air Contaminants – Demonstrating Compliance with Rule 225, 
dated May, 2016.  
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natural gas combustion units8 the facility’s natural gas engines powering the power plant were excluded from 
this demonstration. These units fulfill the exemption requirements of this exemption based on their capacity, 
distance to fenceline, and stack characteristics.  
 
Emissions from all remaining sources were considered and summed to screen toxics using Rule 227(1)(a). 
Pollutants that did not pass this screening were considered in a more precise analysis using dispersion 
parameters and the Rule 227(1)(c) methods. Each unit was modeled individually at a unit emission rate to 
determine a maximum dispersion parameter over the 5 years of MET data in units of concentration (micrograms 
per cubic meter) per unit emission rate (grams per second) for 1-hour, 8-hour, 24-hour, and annual averaging 
periods. These impacts were then scaled relative to each unit’s emission rate for the relevant pollutant. The 
impacts for each pollutant are then summed to determine a conservative impact for the whole facility for each 
pollutant.  
 

                                                                 
8 Exemptions from health-based screening level requirement per R. 336.1226(e) and (f). 
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4. NEAR-FIELD AIR DISPERSION MODELING METHODOLOGY 

The techniques proposed for this analysis are consistent with the Modeling Protocol for Graymont, submitted on 
October 1, 2019, along with the sources noted below.  
 

 U.S. EPA’s Guideline on Air Quality Models 40 CFR 51, Appendix W (Revised, January 17, 2017) 
 U.S. EPA’s AERMOD Implementation Guide (Revised August 2019); 
 U.S. EPA’s New Source Review Workshop Manual (Draft, October, 1990); 
 U.S. EPA, Office of Air Quality Planning and Standards, Guidance for PM2.5 Permit Modeling (May 20, 2014);  
 U.S. EPA’s Guidance on the Development of Modeled Emission Rates for Precursors (MERPs) as a Tier I 

Demonstration Tool for Ozone and PM2.5 under the PSD Permitting Program (April 30, 2019);  
 U.S. EPA’s Guidance on Significant Impact Levels for Ozone and Fine Particles in the Prevention of Significant 

Deterioration Permitting Program (April 17, 2018); 
 U.S. EPA’s Additional Clarification Regarding Application of Appendix W Modeling Guidance for the 1-hour NO2 

National Ambient Air Quality Standard (March 1, 2011); 
 U.S. EPA’s Haul Road Workgroup Final Report (March 2012); 
 U.S. EPA’s Clarification on the Use of AERMOD Dispersion Modeling for Demonstrating Compliance with the 

NO2 National Ambient Air Quality Standard (September 30, 2014); 
 U.S. EPA’s Revised Policy on Exclusions from “Ambient Air” (November 2018). 

 
This section describes the near-field air quality dispersion modeling analysis that was performed to estimate the 
maximum ground-level concentrations of PSD criteria pollutants.   

4.1. DISPERSION MODEL SELECTION 
The current U.S. EPA regulatory model, AERMOD (version 18081) was used as incorporated within Trinity’s 
BREEZE™ AERMOD Pro software to calculate ground-level concentrations with the regulatory default 
parameters. Appropriate averaging periods, based on federal and state ambient air quality standards, and model 
options were considered in the analysis, in conjunction with the above-referenced guidance documents. 

4.2. SOURCE CHARACTERIZATION 
The PSD criteria pollutant modeling determined maximum predicted concentrations of nitrogen dioxide (NO2), 
CO, SO2, PM2.5, and PM10. All equipment at the facility are considered new emission units and were modeled in 
the air dispersion modeling analyses. Aside from the emission units being modeled, fugitive sources including 
stockpiles, storage sheds, drop points, and paved roads were also considered, where emissions were reasonably 
quantified.  

4.3. BUILDING DOWNWASH 
The purpose of a building downwash analysis is to determine if the plume discharged from a stack will become 
caught in the turbulent wake of a building (or other structure), resulting in downwash of the plume.  The 
downwash of the plume can result in elevated ground-level concentrations.   
 
The Building Profile Input Program (BPIP) with Plume Rise Model Enhancements (PRIME) (version 04274) was 
used to determine the building downwash characteristics for each stack in 10-degree directional intervals.  The 
PRIME version of BPIP features enhanced plume dispersion coefficients due to turbulent wake and reduced 
plume rise caused by a combination of the descending streamlines in the lee of the building and the increase 
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entrainment in the wake.  For PRIME downwash analyses, the building downwash data include the following 
parameters for the dominant building:  
 

 Building height, 
 Building width, 
 Building length, 
 X-dimension building adjustment, and  
 Y-dimension building adjustment. 

 
The facility will include several conveyor galleries in the layout; however, these were not incorporated into the 
facility’s air dispersion model. It is expected that in the volume starting at the ground and extending to the top of 
these galleries, the structures will occupy less than 50% of the space. Downwash is therefore not expected to 
occur, as airflow will be present above and below the gallery. As such, the conveyor galleries were not included 
as downwash structures in the model. 

4.4. COORDINATE SYSTEM 
In all modeling input and output files, the locations of emission sources, structures, and receptors were 
represented in the Universal Transverse Mercator (UTM) coordinate system.  The UTM grid divides the world 
into coordinates that are measured in north meters (measured from the equator) and east meters (measured 
from the central meridian of a particular zone, which is set at 500 km).  Graymont’s setting out point is UTM 
Zone 16, 644,665.9 m east, 5,117,776.6 m north. The base elevation of the facility is approximately 262 meters 
above sea level. All model objects were projected in North American Datum of 1983 (NAD83).  

4.5. RECEPTOR GRID 
Graymont used a variable-density grid in order to determine the extent of the significant impact area (SIA) and 
demonstrate compliance with the NAAQS and increment standards.  The same grid was utilized in all model 
analyses as follows: 
 

 Ambient boundary receptors with spacing of 25 meters 
 25 meter spacing grid extending approximately 500 meters from the facility center 
 50 meter spacing, from 500 meters to approximately 1,000 meters from the facility center  
 100 meter spacing, from 1,000 meters to approximately 2,000 meters from the facility center 
 250 meter spacing, from 2,000 meters to approximately 5,000 meters from the facility center 
 500 meter spacing, from 5,000 meters to 10,000 meters 

 
Graymont plans to install a combination of fencing, berms and signage along the property line, in conjunction 
with the wetland area to restrict access to the facility, and act as a boundary between the facility and its ambient 
air, per EPA’s policy revision.9 The property line for the facility can be seen in Figure 4-1below with the 
boundary measures noted, denoted in red and yellow.  
 

                                                                 
9 Revised Policy on Exclusions from “Ambient Air” dated November 2018. 
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Figure 4-1. Ambient Boundary Plan 
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The wetland will act as an ambient boundary as crossing it is not believed to be reasonably possible for a 
passerby unless equipment was brought to travel through the wetland. The wetlands are either filled with water 
or thick mud, and are congested with vegetation, making traversal implausible. 
 
The facility property line was updated immediately before submittal, and is not reflected in model results as the 
revised modeling runs did not complete by the modeling submittal deadline.  An updated modeling summary 
will be provided once all of those details have been finalized. The updated property line would not be expected 
to affect the results of the model as portions that will be newly included as ambient air are not located near 
maximum impacts calculated in this modeling demonstration.  
  

4.6. TERRAIN ELEVATIONS 
The terrain elevation for each receptor point were determined using USGS 1/3 arc-second National Elevation 
Dataset (NED) data.  The data, obtained from the USGS, has terrain elevations at 10-meter intervals.   The terrain 
height for each individual modeled receptor was determined by assigning the interpolated height from the 
digital terrain elevations surrounding each modeled receptor.   
 
In addition, the AERMOD terrain processor, AERMAP (version 18081_64), was used to compute the hill height 
scales for each receptor.  AERMAP searches all NED data points for the terrain height and location that has the 
greatest influence on each receptor to determine the hill height scale for that receptor.  AERMOD then uses the 
hill height scale in order to select the correct critical dividing streamline and concentration algorithm for each 
receptor. 

4.7. METEOROLOGICAL DATA 
The meteorological data used for this modeling demonstration was obtained from the Luce County Airport, 
located in Newberry, MI. The data were pre-processed for AERMOD and provided by the EGLE for the years 
2014 through 201810.  
 
Luce County Airport is located approximately 30 km to the west-northwest of the proposed facility location, so 
in very close proximity to the project site. Additionally, the land use surrounding the two locations is similar, in 
that both are primarily forested and inland from Lake Michigan and Lake Superior. Other meteorological 
stations on the upper peninsula of Michigan have 1-minute ASOS data, but are much closer to one of the Great 
Lakes, creating a strong bias in wind direction. Using these sites would not appropriately represent the 
meteorological conditions expected at the proposed facility, thus Newberry was considered the most 
representative station, even though 1-minute ASOS data were not available.  
 
The raw meteorological data for use in AERMET includes hourly surface meteorological data. Though 1-minute 
wind data from Automated Surface Observation Systems (ASOS) is generally preferred by regulatory agencies in 
modeling demonstrations, it was determined in consultation with the EGLE11 that the representativeness of this 
data set to the proposed site outweighed the lack of 1-minute data. The data being used will incorporate the 
adjusted surface friction velocity factor, ADJ_U*, so as not to over-predict concentrations in stable, low wind 
speed conditions.  Many of the modeled impacts are expected to be driven by low-level, fugitive sources which 
are very susceptible to over-prediction in light winds, so the use of the ADJ_U* option is very appropriate. 
 
                                                                 
10 MET data obtained from EGLE Meteorological Data Support Document. 
11 Correspondence via email between Jim Haywood of EGLE, and Alex Gelz of Trinity Consultants on Thursday April 18, 2019. 
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As shown in Table 4-1, surface data from the Newberry site is much greater than 90% complete each year. 
Though Newberry does not have 1-minute ASOS data available, the total calm hours are only 11.2% of the total 
number of hours in the data period. The number of calm and missing hours from Newberry are shown for each 
year and the full, 5-year period in Table 4-1. 
 

Table 4-1. Newberry Meteorological Data Valid Hours 

Year Number of  
Calm Hours 

Number of  
Missing 
Hours 

Valid Hours  
(%) 

2014 736 104 90.41% 
2015 930 270 86.30% 
2016 1067 67 87.09% 
2017 1041 99 86.99% 
2018 1128 37 86.71% 

2014-2018 4902 577 87.50% 
 
Based on the high data capture rate and the representativeness of this site for the Rexton facility location 
Newberry data were used in this modeling demonstration. The data station is 265 meters above sea level, and 
that was input as the PROFBASE elevation in AERMOD. The upper air data used in the processing was from the 
Otsego County Airport in Gaylord, MI.  

4.8. NO2 CONVERSION METHODOLOGY 
The PTE calculations determine each units’ NOx emissions, but the regulated pollutant is NO2. Therefore, the 
conversion of NOx to NO2 must be considered to allow for an accurate comparison to the SIL, NAAQS, and Class II 
PSD Increments.  Appendix W of 40 CFR Part 51 and Guidance from EPA12 allows the use of a three-tiered 
approach to the consideration of this conversion: 
 

 Tier 1 – Conservatively assume 100% conversion of NOx to NO2. 
 Tier 2 – Ambient Ratio Method Version 2 (ARM2) - conversion ratios are based on well-documented 

relationships between monitored NOx and NO2 concentrations at collocated monitors all over the country 
 Tier 3 – Refined analysis considering the Plume Volume Molar Ratio Method (PVMRM) or Ozone Limiting 

Method (OLM). 
 
While EPA has stated either the Tier 1 or Tier 2 methodology can be applied without further justification, the use 
of PVMRM or OLM (Tier 3 method) requires EPA approval.  Graymont elected to use Tier 2 methodology with 
default NO2/NOx ratios of 0.5 to 0.9 for comparison with the SIL, NAAQS and Class II PSD Increments. 

4.9. REPRESENTATION OF EMISSION SOURCES 
AERMOD allows for emission units to be represented as point, area, volume, or open pit sources.  A continuous 
elevated source is most appropriately modeled as a point source.  For point sources with unobstructed vertical 
releases, it is appropriate to use actual stack parameters (i.e., height, diameter, exhaust gas temperature, and gas 
exit velocity) in the modeling analyses. 
                                                                 
12 Per guidance memo, “Clarification on the Use of AERMOD Dispersion Modeling for Demonstrating Compliance with the NO2 
National Ambient Air Quality Standard” dated September 30, 2014. 
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All combustion equipment and dust collectors are modeled as point sources characterized based on the units’ 
specifications. The waterbath heater uses a rain cap and was modeled using the POINTCAP option in AERMOD. 
The kiln emergency generator utilizes a rain flap; however, this source was modeled as unobstructed as the 
source is only capped when there is no exhaust flow. No other sources have rain caps or horizontal discharges 
and as such were modeled at their actual release parameters.  Drop points can be appropriately modeled as 
either point sources or volume sources depending on how and where the emissions emanate from. 
 
Four drop points, the radial stackers’ discharges over the two stock piles, and two conveyor discharge over 
stacker conveyors, were treated as point sources to account for potential inconsistencies in the units drop height 
since the process is in collaboration with a mining contractor. The remaining drop points were characterized as 
volume sources based on the parameters of the stationary systems dropping and receiving the throughput. 
Emissions from stockpiles were modeled as polygon shaped area sources. The road sources were divided into 
numerous volume source segments based on expected dimensions of the trucks hauling the material13, truck 
traffic counts, and dimensions of the road. Blasting, crushing, and drilling emissions in the quarry were 
aggregated and included as an area source. The gasoline tank was characterized as a volume source based on its 
dimensions, however, this unit was only considered in the toxics analysis.  

4.9.1. Representation of Varied Operating Scenarios 

There are two potential source layouts considered for the facility that were modeled as seen in Figures 4-1 and 
4-2. The two layouts for the facility utilize different sizes and locations for the quarry and several stockpiles, and 
are referred to as Operating Scenarios 1b and 2b14.  
 
While the facility will eventually operate with quarry emissions taking place at the bottom of the quarry, 
approximately 60 feet below ground level, the facility will begin operation before the quarry is fully developed, 
with all emission sources emitting at ground level. The inclusion of all quarry sources at the same base elevation 
as all other facility sources is conservative in that the model impacts will include plume overlap that would not 
be expected to occur in reality.  
 

                                                                 
13 Truck dimensions based on U.S. EPA’s Haul Road Workgroup Final Report (03/2012). 
14 Operating Scenarios 1a and 2a are the scenarios in which the quarry is full developed for both layouts. These two scenarios were 
not modeled in this demonstration. 
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Figure 4-2 Plant Layout Scenario 1 

 
  



 

Graymont Rexton, PSD Modeling Report 
Trinity Consultants 4-8 

Figure 4-3 Plant Layout Scenario 2 
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4.9.2. Treatment of Intermittent Emission Sources 

The facility will operate three emergency engines, all firing diesel fuel. These engines individually serve as back-
up power for the kiln, the power plant, and as a fire pump. Blasting from the quarry is also a non-continuous 
source of emissions at the facility, as up to 104 blasts will occur each year, with a maximum of one blast per day. 
However, because these emissions are pre-planned and predictable, the source is not considered an intermittent 
source pursuant to EPA guidance15, but will have its emissions modified in the analysis to account for it’s non-
continuous operation. Intermittent emissions were handled using the following methodology:  
 

 Annual averaging periods - convert the annual emissions from the intermittent sources (in tpy) to an 
equivalent hourly emission rate (lb/hr) based on expected hours of operation. 

 24-hour averaging periods - assume one hour of emissions per day for quarry emissions, and continuous 
maximum hourly emissions for all other intermittent sources.  

 SO2 3-hour, as well as CO 1-hour and 8-hour standards conservatively model the sources at their maximum 
hourly emission rates. 

 Probabilistic 1-hour NAAQS standards - utilize annualized emission rates pursuant to EGLE request. 
 
The full list of stack parameters for all four operating scenarios can be seen in Appendix A.  

                                                                 
15 Additional Clarification Regarding Application of Appendix W Modeling Guidance for the 1-hour NO2 National Ambient Air Quality 
Standard dated March 1, 2011. 



 

5-1 
 

5. NEAR-FIELD AIR DISPERSION MODELING RESULTS 

This section summarizes the results of the SIL, NAAQS, Class II PSD Increment and Toxics modeling analyses. 
The following subsections present the air dispersion modeling results from each component of the near-field 
(including toxics) modeling analysis.  The modeling results demonstrate that the project will not cause or 
contribute to any exceedances of the NAAQS, PSD Increment, or appropriate Toxics modeling thresholds.  

5.1. SIL MODELING RESULTS 
Graymont determined the proposed project’s potential impacts as compared to the SIL for all criteria pollutant 
that were modeled, and the approximate distance to the farthest exceedance was determined by digitally 
measuring the distance in plot files. The results of this SIL analysis are provided in Table 5-1, below. 

 Table 5-1. Class II SIL Results Summary 

 

Pollutant Averaging 
Period 

OS1b 
Facility 
Impact 

(µg/m3) 

OS2b 
Facility 
Impact 

(µg/m3) 

SIL 
(µg/m3) 

OS1b 
Exceeds 

SIL? 
(Yes/No) 

OS2b 
Exceeds 

SIL? 
(Yes/No) 

Approximate 
Distance to 

Farthest 
Exceedance 

(km) 

PM10 
Annual 3.19 3.70 1.00 Yes Yes 1.1 

24-Hour 26.10 27.62 5.00 Yes Yes  1.8 

PM2.5 
Annual 0.75 0.75 0.20 Yes Yes 1.3 

24-Hour 6.48 6.48 1.20 Yes Yes 2.5 

NO2 
Annual 7.47 7.48 1.00 Yes Yes 3.8 
1-hour 140.22 140.22 7.50 Yes Yes 10 

SO2 

Annual 1.03 1.03 1.00 Yes Yes 1.0 
24-Hour 19.13 19.13 5.00 Yes Yes 2.5 
3-Hour 267.38 256.97 25.00 Yes Yes 4.3 
1-Hour 50.08 50.10 7.80 Yes Yes 10 

CO 
8-Hour 4,119.77 4,368.71 500 Yes Yes 2.6 
1-Hour 6,786.52 7,804.13 2000 Yes Yes 3.0 

 
 
As the modeled impacts exceed the SIL for all pollutants and averaging periods further modeling (i.e., NAAQS or 
Class II PSD Increment analysis) was required for all pollutants. Results from the SIL analysis showed that the 
maximum impacts occur within a few kilometers of the source, however, the entire 10 km x 10 km receptor grid 
was maintained for the NAAQS and Increment analyses to be conservative. The sources included in the SIL 
analysis are the same as those in the NAAQS analysis because all sources are new, and no additional sources 
were found near the facility. 
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5.2. NAAQS AND CLASS II PSD INCREMENT MODELING RESULTS 
Graymont determined the proposed project’s potential impacts as compared to the NAAQS and Class II PSD 
Increment for triggered pollutants.  Table 5-2 below, compares the total facility impact, including the 
appropriate background concentrations, to the NAAQS, and Table 5-3 compares the total facility impact to the 
Class II PSD Increment. Secondary PM2.5 impacts are not included in the results below but are assessed 
comprehensively in Section 6.   
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Table 5-2. NAAQS Results Summary 

 

Pollutant 
Modeled 
Design 

Concentration 

OS1b 
Facility 
Impact 

(µg/m3) 

OS2b 
Facility 
Impact 

(µg/m3) 

Background 
(µg/m3) 

OS1b 
Total 

Impact 
(µg/m3) 

OS2b 
Total 

Impact 
(µg/m3) 

NAAQS 
(µg/m3) 

OS1b % of 
NAAQS 

OS2b % of 
NAAQS 

PM10 24-hour H6H 18.53 21.28 38.00 56.53 59.28 150.00 37.69% 39.52% 

PM2.5 
Annual 
Maximum 0.75 0.75 5.10 5.85 5.85 12.00 48.76% 48.79% 
24-hour H8H 4.52 4.46 15.10 19.62 19.56 35.00 56.04% 55.89% 

NO2 
Annual 
Maximum 7.47 7.48 3.20 10.67 10.68 100.00 10.67% 10.68% 
1-hour H8H 129.64 129.65 14.50 144.14 144.15 188.00 76.67% 76.68% 

SO2 
3-Hour H2H 194.81 184.35 14.40 209.21 198.75 1300.00 16.09% 15.29% 
1-Hour H4H 42.06 42.07 8.00 50.06 50.07 196.00 25.54% 25.55% 

CO 
1-Hour H2H 6,750.99 7,804.13 1,856.00 8,606.99 9,660.13 40000.00 21.52% 24.15% 
8-Hour H2H 4,100.36 3,614.75 1,392.00 5,492.36 5,006.75 10000.00 54.92% 50.07% 

Table 5-3. Summary of Class II PSD Increments 

Pollutant Modeled Design 
Concentration 

OS1b 
Facility 
Impact 

(µg/m3) 

OS2b 
Facility 
Impact 

(µg/m3) 

Increment 
(µg/m3) 

OS1b % of 
Increment 

OS2b % of 
Increment 

PM10 Annual Maximum 3.19 3.70 17.00 18.75% 21.77% 
24-hour H2H 22.24 22.83 30.00 74.15% 76.09% 

PM2.5 Annual Maximum 0.85 0.86 4.00 21.17% 21.38% 
24-hour H2H 7.81 7.81 9.00 86.78% 86.81% 

NO2 Annual Maximum 7.47 7.48 25.00 29.90% 29.94% 

SO2 
Annual Maximum 1.03 1.03 20.00 5.15% 5.17% 

24-hour H2H 14.33 14.33 91.00 15.75% 15.75% 
3-hr H2H 194.81 184.35 512.00 38.05% 36.01% 
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As seen in the tables above, the modeled impacts for all pollutants and averaging periods for both operating 
scenarios are in compliance with the NAAQS and Class II PSD Increments. 

5.3. CLASS I MODELING 
Graymont’s proposed facility is approximately 75 km from Seney National Wildlife Refuge. Class I modeling is 
generally required for sources with a Q/D16 greater than or equal to 10. The sum of these emissions at the 
facility is approximately 1,700 tons; as such, the Q/D value is over 20. A far-field analysis will be performed to 
assess the modeled impact relative to Class I PSD Increment values and the resulting air quality related values 
(AQRV’s) using Federal Land Manager’s Air Quality Related Values Work Group (FLAG) guidance17. Graymont is 
preparing a separate Class I modeling protocol and report to describe the modeling methodologies and data 
resources that were used for that analysis and as such, no further Class I modeling discussion is included in this 
report. 

5.4.   RULE 225 MODELING 
Appendix B shows the Toxics modeling results for all potential TAC emissions per the modeling methodology 
outlined in Section 4.11.  The model results demonstrate that Graymont is less than the ITSL and IRSL screening 
levels for all modeled TACs.  The full analysis of TAC emission rates and full TAC ambient impact modeling 
results are included in Appendix B.

                                                                 
16 Q/D is defined as the sum of SO2, NOx, PM10, and H2SO4 maximum daily emissions in units of tons per year divided by the distance 
from the facility to the Class I facility in question in units of kilometers. 

17 Federal Land Managers’ Air Quality Related Values Work Group (FLAG) Phase I Report Dated October, 2010. 
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6. SECONDARY PM2.5 AND OZONE FORMATION IMPACTS ANALYSIS 

Graymont examined the effects of secondary Ozone (O3) and PM2.5 formation based on the project’s NOx, VOC, 
and SO2 potential to emit (PTE). EPA’s guidance18 was utilized to quantify these effects using appropriate 
relationships between relevant pollutant emissions and ambient impacts developed from existing modeling 
studies that the EPA has determined to be sufficient for determining a project source’s impacts.  

6.1. ANALYSIS USING EPA’S ILLUSTRATIVE MERPS 
 
The hypothetical source in Marquette, Michigan from EPA’s December, 2018 illustrative MERPs spreadsheet was 
used to quantify the facility’s secondary impact. The predicted impacts based on 500 tons of NOx, 500 tons of 
SO2, and 500 tons of VOC per year all from a 10 m representative stack were selected.  This hypothetical source 
in Marquette is located in an area with more industrial emissions compared to Rexton, and as such would yield 
more conservative results. Furthermore, the proximity of the Marquette source and the Rexton facility was 
factored in, as both sites are located on the Upper Peninsula of Michigan, approximately 110 miles apart. The 10 
m stack height is conservatively comparable to the kiln (37 m), and the power plant stacks (14 m). Additionally, 
the meteorological data from Sawyer International Airport, a station approximately 13 miles from Marquette 
shows similar wind data to Newberry data, with winds primarily prevailing from the South-Southwest as seen in 
the windroses below. 

Figure 6-1. Luce County Airport (Newberry) 2014-2018 Windrose (Left) and Sawyer International 
Airport 2014-2018 Windrose (Right) 

 
 
The hypothetical model results from EPA’s MERP spreadsheet for Marquette are shown in  
Table 6-1. 

Table 6-1. Hypothetical Source Impacts 

Daily PM2.5 (from Marquette, MI) 

                                                                 
18 Guidance on the Development of Modeled Emission Rates for Precursors (MERPs) as a TIER 1 Demonstration Tool for Ozone and 
PM2.5 under the PSD Permitting Program dated April 30, 2019. 
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NOx 0.039 µg/m3 
SO2 0.374 µg/m3 

Annual PM2.5 (from Marquette, MI) 
NOx 2.54E-03 µg/m3 
SO2 1.03E-02 µg/m3 

Ozone (from Marquette, MI) 
NOx 0.991 ppb 
VOC 0.317 ppb 

 
The expected project emissions are shown in Table 6-2. 

Table 6-2. Expected Project Emissions 

Project Emissions 
NOx 829.25 tpy 
SO2 603 tpy 
VOC 313 tpy 

 
Based on the hypothetical source impacts and the project emissions shown above, the secondary pollutant impacts to 
results were calculated and included in the total facility impact for comparison against the NAAQS as shown in Table 
6-3. 

Table 6-3. Total Secondary Modeled Impacts 

Secondary Modeled Impacts 
24-Hour PM2.5 0.516 µg/m3 
Annual PM2.5 1.66E-02 µg/m3 

Ozone 1.021 ppb 

Table 6-4. Secondary Impact Results for NAAQS and Increment Modeling 

Pollutant Averaging 
Period Units Primary 

Impact Background† Secondary 
Impacts 

Total 
Impact 

NAAQS/ 
Increment 

% of 
Threshold 

OS1b - 
PM2.5 

Annual 
Maximum - 
NAAQS 

µg/m3 0.75 5.10 1.66E-02 5.87 12 48.90% 

24-hour 
H8H - 
NAAQS 

µg/m3 4.52 15.10 0.516 20.13 35 57.52% 

Annual 
Maximum - 
Increment 

µg/m3 0.85 - 1.66E-02 0.86 4 21.59% 

24-hour 
H2H - 
Increment 

µg/m3 7.81 - 0.516 8.33 9 92.51% 
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Pollutant Averaging 
Period Units Primary 

Impact Background† Secondary 
Impacts 

Total 
Impact 

NAAQS/ 
Increment 

% of 
Threshold 

OS2b - 
PM2.5 

Annual 
Maximum - 
NAAQS 

µg/m3 0.75 5.10 1.66E-02 5.87 12 48.93% 

24-hour 
H8H - 
NAAQS 

µg/m3 4.46 15.10 0.516 20.08 35 57.36% 

Annual 
Maximum - 
Increment 

µg/m3 0.86 - 1.66E-02 0.87 4 21.79% 

24-hour 
H2H - 
Increment 

µg/m3 7.81 - 0.516 8.33 9 92.55% 

Ozone 8 Hour ppb 
- 67 1.021 68.02 70 97.17% 

 
†Ozone background concentration based on Highest 8 hour ozone concentration in 2019 at Seney National Wildlife Refuge from 
EGLE Monitoring data: https://www.michigan.gov/documents/deq/deq-aqd-mm-ozone-8hrhighestcurrent_256060_7.pdf 
 
Table 6-4 notes the results of adding the secondary PM2.5 impacts to the primary impact determined through 
modeling, and incorporating the ozone background concentration, as the estimate ozone impact exceeded the 1 
ppb SIL.  
 
 

https://www.michigan.gov/documents/deq/deq-aqd-mm-ozone-8hrhighestcurrent_256060_7.pdf
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APPENDIX A: MODEL INPUT SHEETS 



Graymont	Rexton	Model	Inputs
Operating	Scenario	1b

Point	Sources

EQUIPT	Fan#	
/Identifier Release	Type Source	ID Description

UTM	NAD	83	
Easting	X	(m)

UTM	NAD	83	
Northing	Y		(m)

Elevation
(m)

Stack	Height
(m)

Stack	Temp
(K)

Stack	Velocity
(m/s)

Stack	Diameter
(m)

Stack	Flowrate
(cfm)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

PP1 Vertical EP1 Power	Plant	Engine	1 644901.60 5117518.80 260.25 13.72 605.93 39.27 0.61 24288.00 0.27 3.346E‐02 2.656E‐01 3.346E‐02 0.27 3.346E‐02 0.27 3.346E‐02 6.55 8.255E‐01 62.34 7.855E+00 0.20 2.514E‐02 1.996E‐01 2.514E‐02 0.20 2.514E‐02
PP2 Vertical EP2 Power	Plant	Engine	2 644904.10 5117513.40 260.21 13.72 605.93 39.27 0.61 24288.00 0.27 3.346E‐02 2.656E‐01 3.346E‐02 0.27 3.346E‐02 0.27 3.346E‐02 6.55 8.255E‐01 62.34 7.855E+00 0.20 2.514E‐02 1.996E‐01 2.514E‐02 0.20 2.514E‐02
PP3 Vertical EP3 Power	Plant	Engine	3 644907.00 5117507.60 260.15 13.72 605.93 39.27 0.61 24288.00 0.27 3.346E‐02 2.656E‐01 3.346E‐02 0.27 3.346E‐02 0.27 3.346E‐02 6.55 8.255E‐01 62.34 7.855E+00 0.20 2.514E‐02 1.996E‐01 2.514E‐02 0.20 2.514E‐02
PP4 Vertical EP4 Power	Plant	Emergency	Engine	4 644896.60 5117524.80 260.15 9.30 804.26 93.28 0.15 3605.50 0.01 1.839E‐03 2.557E‐01 3.222E‐02 0.01 1.839E‐03 2.56E‐01 3.222E‐02 0.29 3.678E‐02 4.48 5.639E‐01 4.02E‐04 5.062E‐05 7.038E‐03 8.868E‐04 7.038E‐03 8.868E‐04
FP1 Vertical EP5 Fire	Pump 644885.20 5117535.90 260.04 3.07 678.15 3.35 0.30 518.00 0.01 1.078E‐03 1.499E‐01 1.889E‐02 0.01 1.078E‐03 1.50E‐01 1.889E‐02 0.11 1.415E‐02 0.94 1.181E‐01 5.89E‐05 7.418E‐06 1.031E‐03 1.300E‐04 1.031E‐03 1.300E‐04
58 Vertical EP6 Dust	Collector‐Stone	Dressing	Screen 644834.30 5117808.50 262.14 13.11 0.00 14.55 0.41 4000.00 0.12 1.458E‐02 1.157E‐01 1.458E‐02 0.08 9.720E‐03 0.08 9.720E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
500 Vertical EP7 HiCal	Handling	1 644644.50 5117833.10 261.21 23.47 310.93 18.60 0.66 13500.00 0.35 4.374E‐02 3.471E‐01 4.374E‐02 0.23 2.916E‐02 0.23 2.916E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
510 Vertical EP8 HiCal	Handling	2 644645.70 5117837.70 261.27 45.72 310.93 15.14 0.51 6500.00 0.17 2.106E‐02 1.671E‐01 2.106E‐02 0.11 1.404E‐02 0.11 1.404E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
610 Vertical EP9 Dolo	Handling 644642.80 5117861.40 262.70 45.72 310.93 18.19 0.41 5000.00 0.13 1.620E‐02 1.286E‐01 1.620E‐02 0.09 1.080E‐02 0.09 1.080E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
520 Vertical EP10 HiCal	Product	Distribution	1 644666.20 5117839.20 261.69 16.76 310.93 18.60 0.61 11500.00 0.30 3.726E‐02 2.957E‐01 3.726E‐02 0.20 2.484E‐02 0.20 2.484E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
620 Vertical EP11 Dolo	Product	Distribution	1 644650.60 5117874.00 262.75 16.76 310.93 18.60 0.61 11500.00 0.30 3.726E‐02 2.957E‐01 3.726E‐02 0.20 2.484E‐02 0.20 2.484E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
530 Vertical EP12 Hi	Cal	Product	Distribution	2 644682.70 5117840.00 262.11 39.93 310.93 14.49 0.76 14000.00 0.39 4.860E‐02 3.857E‐01 4.860E‐02 0.26 3.240E‐02 0.26 3.240E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
630 Vertical EP13 Dolo	Product	Distribution	2 644668.10 5117889.80 262.38 39.62 310.93 14.49 0.76 14000.00 0.39 4.860E‐02 3.857E‐01 4.860E‐02 0.26 3.240E‐02 0.26 3.240E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
540 Vertical EP14 HiCal	Product	Distribution	3	(Rail	Loading) 644699.40 5117869.40 262.51 25.60 310.93 16.63 0.36 3500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
640 Vertical EP15 Dolo	Product	Distribution	3	(Rail	Loading) 644694.20 5117880.90 262.19 25.60 310.93 16.63 0.36 3500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
106 Vertical EP16 3/4"	Truck	Loadout	HiCal 644673.60 5117849.80 262.89 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
126 Vertical EP17 3/4"	x	1/4"	Truck	Loadout	HiCal 644666.90 5117863.30 262.60 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
146 Vertical EP18 1/4"	Truck	Loadout	HiCal 644677.70 5117842.60 262.25 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
206 Vertical EP19 3/4"	Truck	Loadout	Dolo 644673.10 5117877.80 262.39 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
226 Vertical EP20 3/4"	x	1/4"	Truck	Loadout	Dolo 644678.60 5117870.00 262.38 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
246 Vertical EP21 1/4"	Truck	Loadout	Dolo 644669.60 5117886.40 262.36 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
169 Vertical EP22 Rotary	Kiln 644697.90 5117690.40 260.51 36.88 513.71 15.47 2.79 200999.00 16.12 2.032E+00 1.612E+01 2.032E+00 14.35 1.808E+00 14.35 1.808E+00 168.75 2.126E+01 123.75 1.559E+01 137.00 1.726E+01 1.370E+02 1.726E+01 137.00 1.726E+01
921 Vertical EP23 LKD	Silo	920 644725.70 5117739.60 260.41 27.13 366.48 11.88 0.36 2500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
926 Vertical EP24 LKD	Truck	Loadout 644728.20 5117737.60 260.50 8.23 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
26 Vertical EP25 Coal	Silo 644632.50 5117829.40 261.07 30.48 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
WBH Capped EP26 Water	Bath	Heater 644959.10 5117274.80 260.31 5.49 699.82 2.97 0.32 518.00 0.01 1.174E‐03 9.314E‐03 1.174E‐03 0.01 1.174E‐03 0.01 1.174E‐03 0.12 1.544E‐02 0.10 1.297E‐02 0.00 9.265E‐05 7.353E‐04 9.265E‐05 7.353E‐04 9.265E‐05
M‐110 Vertical EP27 Diesel	Kiln	Backup	Power 644663.90 5117765.80 260.73 9.75 513.71 413.96 0.08 4000.00 0.00 6.154E‐04 8.557E‐02 1.078E‐02 0.00 6.154E‐04 0.09 1.078E‐02 0.07 8.205E‐03 1.43 1.797E‐01 0.00 1.514E‐05 2.105E‐03 2.653E‐04 2.105E‐03 2.653E‐04
C Vertical EP28 Radial	Stacker	(HiCal)	Discharge	over	Stockpile 644757.30 5117988.10 264.64 3.05 0.00 0.001 0.76 0.00 0.16 2.014E‐02 1.599E‐01 2.014E‐02 0.02 3.050E‐03 0.02 3.050E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
D Vertical EP29 Radial	Stacker	(Dolo)	Discharge	over	Stockpile 644720.10 5118075.40 265.14 3.05 0.00 0.001 0.76 0.00 0.16 2.014E‐02 1.599E‐01 2.014E‐02 0.02 3.050E‐03 0.02 3.050E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
‐ Vertical EP30 Conveyor	Discharge	over	Stacker	Conveyor	(HiCal) 644804.00 5118009.40 265.88 0.00 0.00 0.001 0.76 0.00 0.01 1.060E‐03 8.415E‐03 1.060E‐03 0.00 1.639E‐04 0.00 1.639E‐04 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
‐ Vertical EP31 Conveyor	Discharge	over	Stacker	Conveyor	(Dolo) 644763.80 5118095.00 265.67 0.00 0.00 0.001 0.76 0.00 0.01 1.060E‐03 8.415E‐03 1.060E‐03 0.00 1.639E‐04 0.00 1.639E‐04 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

931 Vertical EP32 Rail	Dust	Loadout	Dust	Collector	1 644764.90 5117758.00 260.85 9.75 0.00 36.383 0.20 2500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
932 Vertical EP33 LKD	Silo	Dust	Collector 644724.60 5117739.80 260.50 3.66 0.00 64.681 0.15 2500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
936 Vertical EP34 Rail	Dust	Loadout	Dust	Collector	2 644758.20 5117754.70 260.78 22.56 0.00 11.880 0.36 2500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Area	Sources

Identifier Release	Type Source	ID Description
UTM	NAD	83	
Easting	X	(m)

UTM	NAD	83	
Northing	Y		(m)

Elevation
(m)

Release	Height
(m)

Initial	Vertical	
Dimension

(m)

PM10	Annual	

Emission	Rate1

(lb/hr)

PM10	Annual	
Emission	Rate
(g/(s‐m2))

PM2.5	Annual	

Emission	Rate1

(lb/hr)

PM2.5	Annual	
Emission	Rate
(g/(s‐m2))

PM10	24	Hour	

Emission	Rate2

(lb/hr)

PM10	24	Hour	
Emission	Rate
(g/(s‐m2))

PM2.5	24	Hour	

Emission	Rate2

(lb/hr)

PM2.5	24	Hour	
Emission	Rate
(g/(s‐m2))

NOx	Annual/1‐
hr	Emission	

Rate1

(lb/hr)

NOx	Annual	
Emission	Rate
(g/(s‐m2))

CO	Emission	
Rate
(lb/hr)

CO	Emission	
Rate

(g/(s‐m2))

SO2	Annual/1‐
hr	Emission	

Rate1

(lb/hr)

SO2	Annual	
Emission	Rate
(g/(s‐m2))

SO2	24‐hour	

Emission	Rate2

(lb/hr)

SO2	24‐hour	

Emission	Rate2

(g/(s‐m2))

SO2	3‐hour	
Emission	Rate

(lb/hr)

SO2	3‐hour	
Emission	Rate
(g/(s‐m2))

DOLOSP ‐ DOLOSP Dolo	Stockpile 644695.20 5118102.00 264.34 3.05 1.42 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
HICALSP ‐ HICALSP HiCal	Stockpile 644732.50 5118014.50 265.00 3.05 1.42 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
QUARRY ‐ QUARRY Blasting,	drilling,	and	crushing	emissions	from	Quarry 645014.50 5117737.50 262.37 0.00 0.00 4.730E‐01 3.899E‐07 6.355E‐02 5.239E‐08 7.144E‐01 5.890E‐07 7.748E‐02 6.388E‐08 0.33 2.703E‐07 243.85 2.010E‐04 0.13 1.034E‐07 4.400E‐01 3.627E‐07 10.56 8.706E‐06
LOWER 0 LOWER Lower	fiborn	stockpile 644766.10 5118324.50 274.0 3.05 1.42 2.390E‐01 2.097E‐06 3.619E‐02 3.175E‐07 2.390E‐01 2.097E‐06 3.619E‐02 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
UPPER 0 UPPER Upper	fiborn	stockpile 645038.60 5118178.30 278.5 3.05 1.42 8.711E‐01 2.097E‐06 1.319E‐01 3.175E‐07 8.711E‐01 2.097E‐06 1.319E‐01 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
MIDS 0 MIDS Middle	fiborn	stockpile 645085.80 5118135.50 278.5 3.05 1.42 2.341E+00 2.097E‐06 3.544E‐01 3.175E‐07 2.341E+00 2.097E‐06 3.544E‐01 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
FINES 0 FINES Limestone	fines	stockpile 645447.00 5117812.40 264.5 3.05 1.42 1.758E‐01 2.097E‐06 2.662E‐02 3.175E‐07 1.758E‐01 2.097E‐06 2.662E‐02 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Volume	Sources

Identifier Description
UTM	NAD	83	
Easting	X	(m)

UTM	NAD	83	
Northing	Y		(m)

Elevation
(m)

Release	Height
(m)

Initial	Lateral	
Dimension

(m)

Initial	Vertical	
Dimension

(m)

PM10	Emission	
Rate
(lb/hr)

PM10	Emissions
(g/s)

PM2.5	Emission	
Rate
(lb/hr)

PM2.5	Emissions
(g/s)

A Stone	Dump	(HiCal) 644824.70 5118019.80 265.88 1.50 0.70 0.70 2.448E‐03 3.084E‐04 3.060E‐04 3.856E‐05
B Stone	Dump	(Dolo) 644787.90 5118106.90 265.67 1.50 0.70 0.70 2.448E‐03 3.084E‐04 3.060E‐04 3.856E‐05
‐ Hopper	to	Conveyor	(HICAL) 644821.80 5118027.20 265.88 9.07 10.47 20.93 8.415E‐03 1.060E‐03 1.301E‐03 1.639E‐04
‐ Hopper	to	Conveyor	(Dolomite) 644787.30 5118110.70 265.67 9.07 10.47 20.93 8.415E‐03 1.060E‐03 1.301E‐03 1.639E‐04
E Reclaim	Conveyor	Transfer 644775.80 5117920.60 270.67 4.99 0.18 1.47 1.683E‐02 2.121E‐03 2.601E‐03 3.277E‐04
F Reclaim	Conveyor	Discharge	over	Screen 644828.00 5117808.20 271.67 11.63 0.35 3.07 3.366E‐02 4.241E‐03 5.202E‐03 6.554E‐04
G Stone	Dressing	Screen	Discharge	over	Feed	Conveyor	 644830.40 5117803.70 272.67 3.51 0.18 1.21 3.300E‐02 4.158E‐03 5.100E‐03 6.426E‐04
‐ Stone	Dressing	Screen	Discharge	Over	Fines	Conveyor 644830.40 5117803.70 272.67 2.59 0.14 1.21 6.600E‐04 8.316E‐05 1.020E‐04 1.285E‐05
H Fines	Conveyor	Discharge	over	Stockpile 644844.90 5117810.90 274.67 11.84 0.14 3.66 1.254E‐02 1.580E‐03 1.899E‐03 2.392E‐04
J Screen	Discharge	over	Oversize	Bunker 644834.50 5117803.30 275.67 1.21 0.35 0.35 ‐‐ ‐‐ ‐‐ ‐‐
K Emergency	Feed	Conveyor	Dump	Hopper	(Loader	Dump) 644832.40 5117782.20 276.67 8.88 0.18 2.64 4.800E‐03 6.048E‐04 6.000E‐04 7.560E‐05
L Emergency	Feed	Conveyor	Disharge	over	Feed	Conveyor 644825.00 5117799.30 277.67 7.09 0.18 1.95 3.300E‐02 4.158E‐03 5.100E‐03 6.426E‐04
N Emerg.	Hopper	to	Emerg.	Feed	Conveyor 644832.40 5117782.20 262.03 7.09 0.18 1.95 3.300E‐02 4.158E‐03 5.100E‐03 6.426E‐04
M Stone	Feed	Conveyor	Discharge	over	Preheater 644685.00 5117734.50 279.67 47.13 0.18 11.29 6.269E‐01 7.898E‐02 9.493E‐02 1.196E‐02
‐ Coal	Hopper	to	Conveyor 644582.30 5117946.60 280.67 26.21 0.28 0.52 1.650E‐02 2.079E‐03 2.550E‐03 3.213E‐04
‐ Coal	Crusher	Building 644638.60 5117820.50 281.67 35.25 3.70 5.00 2.530E‐02 3.188E‐03 3.900E‐03 4.914E‐04

BAGH Coal	Storage	Shed 644573.50 5117962.40 283.67 39.17 2.95 11.10 8.287E‐03 1.044E‐03 1.242E‐03 1.565E‐04

Roadyway	Volume	Source	Parameters	‐	See	Roadways	for	list	of	parameters	in	Breeze

Identifier Source	ID Description

Adjusted	Road	
Width1

(m)
Vehicle	Height

(m)
PM10	Emission	Rate

(lb/hr)
PM10	Emissions

(g/s)

PM2.5	Emission	
Rate
(lb/hr)

PM2.5	Emissions
(g/s)

RED ‐ RDA Plant	Access	Road 15 3 2.661E‐01 3.353E‐02 6.554E‐02 8.258E‐03
GREEN ‐ RDB Joint	Approach 9 3 5.756E‐03 7.252E‐04 1.418E‐03 1.787E‐04
PINK ‐ RDC1 Loadout	East 9 3 4.216E‐02 5.312E‐03 1.037E‐02 1.307E‐03
BLUE ‐ RDC2 Loadout	West 9 3 4.240E‐02 5.343E‐03 1.043E‐02 1.315E‐03
PURPLE ‐ RDD Coal	Storage	Junction 9 3 6.149E‐03 7.747E‐04 1.514E‐03 1.908E‐04
ORANGE ‐ RDE Loop	back	to	Access	Road 9 3 5.689E‐02 7.168E‐03 1.401E‐02 1.765E‐03
MARROON ‐ RDF1 South	Exit	Path 9 3 5.181E‐02 6.529E‐03 1.276E‐02 1.607E‐03
YELLOW ‐ RDF2 North	Exit	Path 9 3 1.240E‐02 1.563E‐03 3.052E‐03 3.845E‐04
GREY ‐ ROADG Yard	Road 9 3 2.351E‐03 2.962E‐04 2.351E‐04 2.962E‐05
‐ ‐ ROADH Road	to	WRF 9 3 9.653E‐03 1.216E‐03 9.653E‐04 1.216E‐04

SO2	‐	24	Hour
2 SO2	‐	3	hour

2PM2.5	‐	24	Hour
2 NOx	‐	Annual/1‐hr

1,3 CO SO2	‐	Annual/1‐hr
1,3

1.	Annual	emission	rates	for	intermittent	sources	are	determined	by	converting	the	annual	emisisons	in	tons	per	year	to	pounds	per	hour	assuming	8,760	hours	of	operation.	

PM10	‐	Annual
1 PM10	‐	24	hour

2 PM2.5	‐	Annual
1

COAL

1	Adjusted	road	width	based	on	guidance	from	U.S.	EPA's	Haul	Road	Workgroup	Final	Report	(03/2012).

C02

C05
C06
C07

C09
C10
C11
C12

C14
C15
C16

C03
C04

C08

C13

C01

2.	24	hour	emission	rates	for	intermittent	sources	for	PM10,	PM2.5,	and	SO2	are	determined	by	assuming	one	hour	of	operation	per	day.	As	such,	a	scaling	factor	of	1	hours	over	24	hours	was	applied.	SO2	emission	rates	for	3	hours	conservatively	assume	maximum	emission	rates.
3.	Probablistic	1	hour	standards	do	not	consider	emissions	from	intermittent	sources	in	accordance	with	EPA's	March	1,	2011	guidance	memorandum,	Additional	Clarification	Regarding	Application	of	Appendix	W	Modeling	Guidance	for	the	1‐hour	NO 2	National	Ambient	Air	Quality	Standard.

1.	Annual	emission	rates	for	the	quarry	is	determined	based	on	maximum	hourly	emissions	for	drilling	and	crushing	operations,	and	annualized	blasting	emissions,	using	the	annual	emissions	in	tons	per	year,	and	converting	to	pounds	per	hour	assuming	8,760	hours	of	operation.
2.	24	hour	emission	rates	for	the	quarry	is	determined	based	on	maximum	hourly	emissions	for	drilling	and	crushing	operations,	and	spreading	the	emissions	of	1	hour	of	blasting	emissions	over	a	24	hour	period.

Source	ID



Graymont	Rexton	Model	Inputs
Operating	Scenario	2b

Point	Sources

EQUIPT	Fan#	
/Identifier Release	Type Source	ID Description

UTM	NAD	83	
Easting	X	(m)

UTM	NAD	83	
Northing	Y		(m)

Elevation
(m)

Stack	Height
(m)

Stack	Temp
(K)

Stack	Velocity
(m/s)

Stack	Diameter
(m)

Stack	Flowrate
(cfm)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

Emission	Rate
(lb/hr)

Emission	Rate
(g/s)

PP1 Vertical EP1 Power	Plant	Engine	1 644901.60 5117518.80 260.25 13.72 605.93 39.27 0.61 24288.00 0.27 3.346E‐02 2.656E‐01 3.346E‐02 0.27 3.346E‐02 0.27 3.346E‐02 6.55 8.255E‐01 62.34 7.855E+00 0.20 2.514E‐02 1.996E‐01 2.514E‐02 0.20 2.514E‐02
PP2 Vertical EP2 Power	Plant	Engine	2 644904.10 5117513.40 260.21 13.72 605.93 39.27 0.61 24288.00 0.27 3.346E‐02 2.656E‐01 3.346E‐02 0.27 3.346E‐02 0.27 3.346E‐02 6.55 8.255E‐01 62.34 7.855E+00 0.20 2.514E‐02 1.996E‐01 2.514E‐02 0.20 2.514E‐02
PP3 Vertical EP3 Power	Plant	Engine	3 644907.00 5117507.60 260.15 13.72 605.93 39.27 0.61 24288.00 0.27 3.346E‐02 2.656E‐01 3.346E‐02 0.27 3.346E‐02 0.27 3.346E‐02 6.55 8.255E‐01 62.34 7.855E+00 0.20 2.514E‐02 1.996E‐01 2.514E‐02 0.20 2.514E‐02
PP4 Vertical EP4 Power	Plant	Emergency	Engine	4 644896.60 5117524.80 260.15 9.30 804.26 93.28 0.15 3605.50 0.01 1.839E‐03 2.557E‐01 3.222E‐02 0.01 1.839E‐03 2.56E‐01 3.222E‐02 0.29 3.678E‐02 4.48 5.639E‐01 4.02E‐04 5.062E‐05 7.038E‐03 8.868E‐04 7.038E‐03 8.868E‐04
FP1 Vertical EP5 Fire	Pump 644885.20 5117535.90 260.04 3.07 678.15 3.35 0.30 518.00 0.01 1.078E‐03 1.499E‐01 1.889E‐02 0.01 1.078E‐03 1.50E‐01 1.889E‐02 0.11 1.415E‐02 0.94 1.181E‐01 5.89E‐05 7.418E‐06 1.031E‐03 1.300E‐04 1.031E‐03 1.300E‐04
58 Vertical EP6 Dust	Collector‐Stone	Dressing	Screen 644834.30 5117808.50 262.14 13.11 0.00 14.55 0.41 4000.00 0.12 1.458E‐02 1.157E‐01 1.458E‐02 0.08 9.720E‐03 0.08 9.720E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
500 Vertical EP7 HiCal	Handling	1 644644.50 5117833.10 261.21 23.47 310.93 18.60 0.66 13500.00 0.35 4.374E‐02 3.471E‐01 4.374E‐02 0.23 2.916E‐02 0.23 2.916E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
510 Vertical EP8 HiCal	Handling	2 644645.70 5117837.70 261.27 45.72 310.93 15.14 0.51 6500.00 0.17 2.106E‐02 1.671E‐01 2.106E‐02 0.11 1.404E‐02 0.11 1.404E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
610 Vertical EP9 Dolo	Handling 644642.80 5117861.40 262.70 45.72 310.93 18.19 0.41 5000.00 0.13 1.620E‐02 1.286E‐01 1.620E‐02 0.09 1.080E‐02 0.09 1.080E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
520 Vertical EP10 HiCal	Product	Distribution	1 644666.20 5117839.20 261.69 16.76 310.93 18.60 0.61 11500.00 0.30 3.726E‐02 2.957E‐01 3.726E‐02 0.20 2.484E‐02 0.20 2.484E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
620 Vertical EP11 Dolo	Product	Distribution	1 644650.60 5117874.00 262.75 16.76 310.93 18.60 0.61 11500.00 0.30 3.726E‐02 2.957E‐01 3.726E‐02 0.20 2.484E‐02 0.20 2.484E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
530 Vertical EP12 Hi	Cal	Product	Distribution	2 644682.70 5117840.00 262.11 39.93 310.93 14.49 0.76 14000.00 0.39 4.860E‐02 3.857E‐01 4.860E‐02 0.26 3.240E‐02 0.26 3.240E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
630 Vertical EP13 Dolo	Product	Distribution	2 644668.10 5117889.80 262.38 39.62 310.93 14.49 0.76 14000.00 0.39 4.860E‐02 3.857E‐01 4.860E‐02 0.26 3.240E‐02 0.26 3.240E‐02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
540 Vertical EP14 HiCal	Product	Distribution	3	(Rail	Loading) 644699.40 5117869.40 262.51 25.60 310.93 16.63 0.36 3500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
640 Vertical EP15 Dolo	Product	Distribution	3	(Rail	Loading) 644694.20 5117880.90 262.19 25.60 310.93 16.63 0.36 3500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
106 Vertical EP16 3/4"	Truck	Loadout	HiCal 644673.60 5117849.80 262.89 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
126 Vertical EP17 3/4"	x	1/4"	Truck	Loadout	HiCal 644666.90 5117863.30 262.60 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
146 Vertical EP18 1/4"	Truck	Loadout	HiCal 644677.70 5117842.60 262.25 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
206 Vertical EP19 3/4"	Truck	Loadout	Dolo 644673.10 5117877.80 262.39 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
226 Vertical EP20 3/4"	x	1/4"	Truck	Loadout	Dolo 644678.60 5117870.00 262.38 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
246 Vertical EP21 1/4"	Truck	Loadout	Dolo 644669.60 5117886.40 262.36 10.36 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
169 Vertical EP22 Rotary	Kiln 644697.90 5117690.40 260.51 36.88 513.71 15.47 2.79 200999.00 16.12 2.032E+00 1.612E+01 2.032E+00 14.35 1.808E+00 14.35 1.808E+00 168.75 2.126E+01 123.75 1.559E+01 137.00 1.726E+01 1.370E+02 1.726E+01 137.00 1.726E+01
921 Vertical EP23 LKD	Silo	920 644725.70 5117739.60 260.41 27.13 366.48 11.88 0.36 2500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
926 Vertical EP24 LKD	Truck	Loadout 644728.20 5117737.60 260.50 8.23 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
26 Vertical EP25 Coal	Silo 644632.50 5117829.40 261.07 30.48 0.00 21.83 0.20 1500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
WBH Capped EP26 Water	Bath	Heater 644959.10 5117274.80 260.31 5.49 699.82 2.97 0.32 518.00 0.01 1.174E‐03 9.314E‐03 1.174E‐03 0.01 1.174E‐03 0.01 1.174E‐03 0.12 1.544E‐02 0.10 1.297E‐02 0.00 9.265E‐05 7.353E‐04 9.265E‐05 7.353E‐04 9.265E‐05
M‐110 Vertical EP27 Diesel	Kiln	Backup	Power 644663.90 5117765.80 260.73 9.75 513.71 413.96 0.08 4000.00 0.00 6.154E‐04 8.557E‐02 1.078E‐02 0.00 6.154E‐04 0.09 1.078E‐02 0.07 8.205E‐03 1.43 1.797E‐01 0.00 1.514E‐05 2.105E‐03 2.653E‐04 2.105E‐03 2.653E‐04
C Vertical EP28 Radial	Stacker	(HiCal)	Discharge	over	Stockpile 645199.80 5117732.40 263.11 3.05 0.00 0.001 0.76 0.00 0.16 2.014E‐02 1.599E‐01 2.014E‐02 0.02 3.050E‐03 0.02 3.050E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
D Vertical EP29 Radial	Stacker	(Dolo)	Discharge	over	Stockpile 645100.80 5117745.50 262.83 3.05 0.00 0.001 0.76 0.00 0.16 2.014E‐02 1.599E‐01 2.014E‐02 0.02 3.050E‐03 0.02 3.050E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
‐ Vertical EP30 Conveyor	Discharge	over	Stacker	Conveyor	(HiCal) 644764.90 5117758.00 263.73 0.00 0.00 0.001 0.76 0.00 0.01 1.060E‐03 8.415E‐03 1.060E‐03 0.00 1.639E‐04 0.00 1.639E‐04 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
‐ Vertical EP31 Conveyor	Discharge	over	Stacker	Conveyor	(Dolo) 644724.60 5117739.80 263.43 0.00 0.00 0.001 0.76 0.00 0.01 1.060E‐03 8.415E‐03 1.060E‐03 0.00 1.639E‐04 0.00 1.639E‐04 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

931 Vertical EP32 Rail	Dust	Loadout	Dust	Collector	1 644764.90 5117758.00 260.85 9.75 0.00 36.38 0.20 2500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
932 Vertical EP33 LKD	Silo	Dust	Collector 644724.60 5117739.80 260.50 3.66 0.00 64.68 0.15 2500.00 0.04 4.860E‐03 3.857E‐02 4.860E‐03 0.03 3.240E‐03 0.03 3.240E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
936 Vertical EP34 Rail	Dust	Loadout	Dust	Collector	2 644758.20 5117754.70 260.78 22.56 0.00 11.88 0.36 2500.00 0.09 1.134E‐02 9.000E‐02 1.134E‐02 0.06 7.560E‐03 0.06 7.560E‐03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Area	Sources

Identifier Release	Type Source	ID Description
UTM	NAD	83	
Easting	X	(m)

UTM	NAD	83	
Northing	Y		(m)

Elevation
(m)

Release	Height
(m)

Initial	Vertical	
Dimension

(m)

PM10	Annual	

Emission	Rate1

(lb/hr)

PM10	Annual	
Emission	Rate
(g/(s‐m2))

PM2.5	Annual	

Emission	Rate1

(lb/hr)

PM2.5	Annual	
Emission	Rate
(g/(s‐m2))

PM10	24	Hour	

Emission	Rate2

(lb/hr)

PM10	24	Hour	
Emission	Rate
(g/(s‐m2))

PM2.5	24	Hour	

Emission	Rate2

(lb/hr)

PM2.5	24	Hour	
Emission	Rate
(g/(s‐m2))

NOx	Annual/1‐
hr	Emission	

Rate1

(lb/hr)

NOx	Annual	
Emission	Rate
(g/(s‐m2))

CO	Emission	
Rate
(lb/hr)

CO	Emission	
Rate

(g/(s‐m2))

SO2	Annual/1‐
hr	Emission	

Rate1

(lb/hr)

SO2	Annual	
Emission	Rate
(g/(s‐m2))

SO2	24‐hour	

Emission	Rate2

(lb/hr)

SO2	24‐hour	

Emission	Rate2

(g/(s‐m2))

SO2	3‐hour	
Emission	Rate

(lb/hr)

SO2	3‐hour	
Emission	Rate
(g/(s‐m2))

DOLOSP ‐ DOLOSP Dolo	Stockpile 645107.10 5117757.50 262.82 3.05 1.42 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
HICALSP ‐ HICALSP HiCal	Stockpile 645157.70 5117738.30 262.81 3.05 1.42 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 6.194E‐02 2.097E‐06 9.380E‐03 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
QUARRY ‐ QUARRY Blasting,	drilling,	and	crushing	emissions	from	Quarry 644634.10 5118084.80 264.07 0.00 0.00 4.730E‐01 7.048E‐07 6.355E‐02 9.470E‐08 7.144E‐01 1.065E‐06 7.748E‐02 9.957E‐08 0.33 4.885E‐07 243.85 3.634E‐04 0.13 1.868E‐07 4.400E‐01 6.557E‐07 10.56 1.574E‐05
LOWER 0 LOWER Lower	fiborn	stockpile 644763.30 5118322.20 268.3 3.05 1.42 2.390E‐01 2.493E‐06 3.619E‐02 3.775E‐07 2.390E‐01 2.493E‐06 3.619E‐02 3.775E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
UPPER 0 UPPER Upper	fiborn	stockpile 645026.80 5118179.00 267.5 3.05 1.42 8.711E‐01 2.410E‐06 1.319E‐01 3.650E‐07 8.711E‐01 2.410E‐06 1.319E‐01 3.650E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
MIDS 0 MIDS Middle	fiborn	stockpile 645085.30 5118135.40 267.8 3.05 1.42 2.341E+00 3.008E‐06 3.544E‐01 4.555E‐07 2.341E+00 3.008E‐06 3.544E‐01 4.555E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
FINES 0 FINES Limestone	fines	stockpile 645447.00 5117812.40 264.5 3.05 1.42 1.758E‐01 2.097E‐06 2.662E‐02 3.175E‐07 1.758E‐01 2.097E‐06 2.662E‐02 3.175E‐07 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Volume	Sources

Identifier Description
UTM	NAD	83	
Easting	X	(m)

UTM	NAD	83	
Northing	Y		(m)

Elevation
(m)

Release	Height
(m)

Initial	Lateral	
Dimension

(m)

Initial	Vertical	
Dimension

(m)

PM10	Emission	
Rate
(lb/hr)

PM10	Emissions
(g/s)

PM2.5	Emission	
Rate
(lb/hr)

PM2.5	Emissions
(g/s)

A Stone	Dump	(HiCal) 645211.70 5117812.80 263.82 1.50 0.70 0.70 2.448E‐03 3.084E‐04 3.060E‐04 3.856E‐05
B Stone	Dump	(Dolo) 645116.90 5117828.50 263.68 1.50 0.70 0.70 2.448E‐03 3.084E‐04 3.060E‐04 3.856E‐05
‐ Hopper	to	Conveyor	(HICAL) 645202.10 5117809.80 263.78 9.07 10.47 20.93 8.415E‐03 1.060E‐03 1.301E‐03 1.639E‐04
‐ Hopper	to	Conveyor	(Dolomite) 645125.40 5117822.60 263.74 9.07 10.47 20.93 8.415E‐03 1.060E‐03 1.301E‐03 1.639E‐04
E Reclaim	Conveyor	Transfer 644775.80 5117920.60 270.67 4.99 0.18 1.47 1.683E‐02 2.121E‐03 2.601E‐03 3.277E‐04
F Reclaim	Conveyor	Discharge	over	Screen 644828.00 5117808.20 271.67 11.63 0.35 3.07 3.366E‐02 4.241E‐03 5.202E‐03 6.554E‐04
G Stone	Dressing	Screen	Discharge	over	Feed	Conveyor	 644830.40 5117803.70 272.67 3.51 0.18 1.21 3.300E‐02 4.158E‐03 5.100E‐03 6.426E‐04
‐ Stone	Dressing	Screen	Discharge	Over	Fines	Conveyor 644830.40 5117803.70 272.67 2.59 0.14 1.21 6.600E‐04 8.316E‐05 1.020E‐04 1.285E‐05
H Fines	Conveyor	Discharge	over	Stockpile 644844.90 5117810.90 274.67 11.84 0.14 3.66 1.254E‐02 1.580E‐03 1.899E‐03 2.392E‐04
J Screen	Discharge	over	Oversize	Bunker 644834.50 5117803.30 275.67 1.21 0.35 0.35 ‐‐ ‐‐ ‐‐ ‐‐
K Emergency	Feed	Conveyor	Dump	Hopper	(Loader	Dump) 644832.40 5117782.20 276.67 8.88 0.18 2.64 4.800E‐03 6.048E‐04 6.000E‐04 7.560E‐05
L Emergency	Feed	Conveyor	Disharge	over	Feed	Conveyor 644825.00 5117799.30 277.67 7.09 0.18 1.95 3.300E‐02 4.158E‐03 5.100E‐03 6.426E‐04
N Emerg.	Hopper	to	Emerg.	Feed	Conveyor 644832.40 5117782.20 262.03 7.09 0.18 1.95 3.300E‐02 4.158E‐03 5.100E‐03 6.426E‐04
M Stone	Feed	Conveyor	Discharge	over	Preheater 644685.00 5117734.50 279.67 47.13 0.18 11.29 6.269E‐01 7.898E‐02 9.493E‐02 1.196E‐02
‐ Coal	Hopper	to	Conveyor 644582.30 5117946.60 280.67 26.21 0.28 0.52 1.650E‐02 2.079E‐03 2.550E‐03 3.213E‐04
‐ Coal	Crusher	Building 644638.60 5117820.50 281.67 35.25 3.70 5.00 2.530E‐02 3.188E‐03 3.900E‐03 4.914E‐04

BAGH Coal	Storage	Shed 644573.50 5117962.40 283.67 39.17 2.95 11.10 8.287E‐03 1.044E‐03 1.242E‐03 1.565E‐04

Roadyway	Volume	Source	Parameters	‐	See	Roadways	for	list	of	parameters	in	Breeze

Identifier Source	ID Description

Adjusted	Road	
Width1

(m)
Vehicle	Height

(m)

PM10	Emission	
Rate
(lb/hr)

PM10	Emissions
(g/s)

PM2.5	Emission	
Rate
(lb/hr)

PM2.5	Emissions
(g/s)

RED ‐ RDA Plant	Access	Road 15 3 2.661E‐01 3.353E‐02 6.554E‐02 8.258E‐03
GREEN ‐ RDB Joint	Approach 9 3 5.756E‐03 7.252E‐04 1.418E‐03 1.787E‐04
PINK ‐ RDC1 Loadout	East 9 3 4.216E‐02 5.312E‐03 1.037E‐02 1.307E‐03
BLUE ‐ RDC2 Loadout	West 9 3 4.240E‐02 5.343E‐03 1.043E‐02 1.315E‐03
PURPLE ‐ RDD Coal	Storage	Junction 9 3 6.149E‐03 7.747E‐04 1.514E‐03 1.908E‐04
ORANGE ‐ RDE Loop	back	to	Access	Road 9 3 5.689E‐02 7.168E‐03 1.401E‐02 1.765E‐03
MARROON ‐ RDF1 South	Exit	Path 9 3 5.181E‐02 6.529E‐03 1.276E‐02 1.607E‐03
YELLOW ‐ RDF2 North	Exit	Path 9 3 1.240E‐02 1.563E‐03 3.052E‐03 3.845E‐04
GREY ‐ ROADG Yard	Road 9 3 2.351E‐03 2.962E‐04 2.351E‐04 2.962E‐05
‐ ‐ ROADH Road	to	WRF 9 3 9.653E‐03 1.216E‐03 9.653E‐04 1.216E‐04

CO SO2	‐	Annual/1‐hr
1,3 SO2	‐	24	Hour

2 SO2	‐	3	hour
2PM10	‐	Annual

1 PM10	‐	24	hour
2 PM2.5	‐	Annual

1 PM2.5	‐	24	Hour
2 NOx	‐	Annual/1‐hr

1,3

1	Adjusted	road	width	based	on	guidance	from	U.S.	EPA's	Haul	Road	Workgroup	Final	Report	(03/2012).

C15
C16

1.	Annual	emission	rates	for	the	quarry	is	determined	based	on	maximum	hourly	emissions	for	drilling	and	crushing	operations,	and	annualized	blasting	emissions,	using	the	annual	emissions	in	tons	per	year,	and	converting	to	pounds	per	hour	assuming	8,760	hours	of	operation.
2.	24	hour	emission	rates	for	the	quarry	is	determined	based	on	maximum	hourly	emissions	for	drilling	and	crushing	operations,	and	spreading	the	emissions	of	1	hour	of	blasting	emissions	over	a	24	hour	period.

COAL

C09
C10
C11
C12
C13
C14

C01

C06
C07
C08

C03
C04
C05

1.	Annual	emission	rates	for	intermittent	sources	are	determined	by	converting	the	annual	emisisons	in	tons	per	year	to	pounds	per	hour	assuming	8,760	hours	of	operation.	
2.	24	hour	emission	rates	for	intermittent	sources	for	PM10,	PM2.5,	and	SO2	are	determined	by	assuming	one	hour	of	operation	per	day.	As	such,	a	scaling	factor	of	1	hours	over	24	hours	was	applied.	SO2	emission	rates	for	3	hours	conservatively	assume	maximum	emission	rates.

C02

Source	ID

3.	Probablistic	1	hour	standards	do	not	consider	emissions	from	intermittent	sources	in	accordance	with	EPA's	March	1,	2011	guidance	memorandum,	Additional	Clarification	Regarding	Application	of	Appendix	W	Modeling	Guidance	for	the	1‐hour	NO2	National	Ambient	Air	Quality	Standard.



Graymont	Rexton	Roadway	Emissions

Vehicle	Parameters
Parameter Value Units
Truck	Height 3 m
Truck	Width 3 m

Roadway	Parameters

Segment	ID #	Lanes
Width
(m)

Pl RDA 2 9
Jo RDB 1 7.5
Lo RDC1 1 7.5
Lo RDC2 1 7.5
Co RDD 1 7.5
Lo RDE 1 7.5
So RDF1 1 7.5
No RDF2 1 7.5
Ya RDG 1 7.5

RDH 1 7.5

Roadway	Sources	in	BREEZE

ID Description
X	Cooridnate	

(m)
Y	Coordinate

(m) Elevation
PM10	Emission	Rate	

(g/s)
PM2.5	Emission	Rate	

(g/s)
Release	Height

(m)
Init.	Lat	dim.

(m)
Init.	Vert	dim.

(m)
RDB1 Joint	Approach 644767.00 5117701.40 260.75 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB2 Joint	Approach 644762.90 5117709.40 260.83 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB3 Joint	Approach 644758.90 5117717.50 260.99 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB4 Joint	Approach 644755.10 5117725.70 260.94 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB5 Joint	Approach 644751.40 5117733.80 260.78 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB6 Joint	Approach 644747.60 5117742.00 260.66 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB7 Joint	Approach 644743.80 5117750.20 260.69 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB8 Joint	Approach 644740.00 5117758.30 260.66 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB9 Joint	Approach 644736.20 5117766.50 260.75 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDB10 Joint	Approach 644732.40 5117774.70 260.68 7.252E‐05 1.787E‐05 3.00 4.19 2.79
RDC211 Loadout	West 644713.70 5117787.90 260.80 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC212 Loadout	West 644705.70 5117792.00 260.95 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC213 Loadout	West 644699.40 5117798.10 260.88 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC214 Loadout	West 644694.50 5117805.60 260.93 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC215 Loadout	West 644690.70 5117813.80 261.01 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC216 Loadout	West 644686.90 5117821.90 261.10 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC217 Loadout	West 644683.10 5117830.10 261.40 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC218 Loadout	West 644679.20 5117838.20 261.91 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC219 Loadout	West 644675.40 5117846.40 262.58 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC220 Loadout	West 644671.60 5117854.50 262.79 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC221 Loadout	West 644667.90 5117862.70 262.62 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC222 Loadout	West 644664.30 5117871.00 262.47 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC223 Loadout	West 644660.80 5117879.20 262.40 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC224 Loadout	West 644657.20 5117887.50 262.43 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC225 Loadout	West 644653.60 5117895.70 262.53 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC226 Loadout	West 644650.00 5117904.00 262.68 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC227 Loadout	West 644646.40 5117912.30 262.82 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC228 Loadout	West 644642.80 5117920.50 262.90 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC229 Loadout	West 644639.00 5117928.70 262.91 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC230 Loadout	West 644635.30 5117936.90 263.01 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC231 Loadout	West 644631.60 5117945.00 263.09 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC232 Loadout	West 644627.80 5117953.20 262.72 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC233 Loadout	West 644624.10 5117961.40 262.09 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC234 Loadout	West 644620.30 5117969.60 261.95 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC235 Loadout	West 644616.60 5117977.80 261.78 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC236 Loadout	West 644612.80 5117986.00 261.63 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC237 Loadout	West 644609.10 5117994.10 261.46 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC238 Loadout	West 644605.00 5118002.20 261.27 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC239 Loadout	West 644600.90 5118010.20 261.13 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC240 Loadout	West 644596.90 5118018.20 261.07 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC241 Loadout	West 644592.80 5118026.20 261.30 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC242 Loadout	West 644586.30 5118032.40 261.29 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC243 Loadout	West 644579.20 5118037.70 261.18 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC244 Loadout	West 644571.00 5118041.50 260.85 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC245 Loadout	West 644562.70 5118044.80 260.64 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC246 Loadout	West 644553.70 5118045.20 260.44 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDC247 Loadout	West 644544.70 5118045.50 260.34 1.444E‐04 3.553E‐05 3.00 4.19 2.79
RDE48 oop	Back	to	Access	Roa 644536.50 5118041.70 260.50 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE49 oop	Back	to	Access	Roa 644528.00 5118038.70 260.44 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE50 oop	Back	to	Access	Roa 644519.80 5118035.30 260.02 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE51 oop	Back	to	Access	Roa 644513.80 5118028.50 259.44 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE52 oop	Back	to	Access	Roa 644507.90 5118021.70 259.30 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE53 oop	Back	to	Access	Roa 644504.20 5118013.60 259.25 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE54 oop	Back	to	Access	Roa 644501.30 5118005.10 259.44 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE55 oop	Back	to	Access	Roa 644501.00 5117996.10 259.47 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE56 oop	Back	to	Access	Roa 644500.60 5117987.20 259.43 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE57 oop	Back	to	Access	Roa 644502.90 5117978.60 259.42 1.463E‐04 3.602E‐05 3.00 4.19 2.79

Road	to	WRF
Yard	Road
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Description
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RDE58 oop	Back	to	Access	Roa 644506.20 5117970.20 259.37 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE59 oop	Back	to	Access	Roa 644509.50 5117961.90 259.45 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE60 oop	Back	to	Access	Roa 644512.80 5117953.50 259.65 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE61 oop	Back	to	Access	Roa 644516.60 5117945.30 259.81 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE62 oop	Back	to	Access	Roa 644520.30 5117937.10 259.80 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE63 oop	Back	to	Access	Roa 644524.10 5117929.00 259.89 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE64 oop	Back	to	Access	Roa 644527.80 5117920.80 259.91 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE65 oop	Back	to	Access	Roa 644531.60 5117912.60 259.79 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE66 oop	Back	to	Access	Roa 644535.30 5117904.40 259.78 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE67 oop	Back	to	Access	Roa 644539.10 5117896.20 259.62 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE68 oop	Back	to	Access	Roa 644542.80 5117888.10 259.60 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE69 oop	Back	to	Access	Roa 644546.60 5117879.90 259.65 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE70 oop	Back	to	Access	Roa 644550.40 5117871.70 259.82 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE71 oop	Back	to	Access	Roa 644554.10 5117863.50 259.87 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE72 oop	Back	to	Access	Roa 644557.90 5117855.30 259.99 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE73 oop	Back	to	Access	Roa 644561.60 5117847.20 260.15 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE74 oop	Back	to	Access	Roa 644565.40 5117839.00 260.31 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE75 oop	Back	to	Access	Roa 644569.10 5117830.80 260.38 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE76 oop	Back	to	Access	Roa 644572.90 5117822.60 260.39 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE77 oop	Back	to	Access	Roa 644576.60 5117814.50 260.53 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE78 oop	Back	to	Access	Roa 644580.40 5117806.30 260.60 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE79 oop	Back	to	Access	Roa 644584.10 5117798.10 260.74 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE80 oop	Back	to	Access	Roa 644587.90 5117789.90 260.70 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE81 oop	Back	to	Access	Roa 644591.70 5117781.70 260.67 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE82 oop	Back	to	Access	Roa 644595.40 5117773.60 260.63 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE83 oop	Back	to	Access	Roa 644599.20 5117765.40 260.56 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE84 oop	Back	to	Access	Roa 644602.90 5117757.20 260.48 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE85 oop	Back	to	Access	Roa 644606.70 5117749.00 260.61 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE86 oop	Back	to	Access	Roa 644610.40 5117740.80 260.74 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE87 oop	Back	to	Access	Roa 644614.20 5117732.70 260.70 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE88 oop	Back	to	Access	Roa 644617.90 5117724.50 260.51 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE89 oop	Back	to	Access	Roa 644621.70 5117716.30 260.41 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE90 oop	Back	to	Access	Roa 644625.40 5117708.10 260.25 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE91 oop	Back	to	Access	Roa 644629.20 5117699.90 260.26 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE92 oop	Back	to	Access	Roa 644633.00 5117691.80 260.32 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE93 oop	Back	to	Access	Roa 644636.70 5117683.60 260.27 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE94 oop	Back	to	Access	Roa 644640.50 5117675.40 260.26 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE95 oop	Back	to	Access	Roa 644645.00 5117667.80 260.24 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDE96 oop	Back	to	Access	Roa 644651.00 5117661.00 259.88 1.463E‐04 3.602E‐05 3.00 4.19 2.79
RDA97 Plant	Access	Road 645056.90 5116956.90 260.99 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA98 Plant	Access	Road 645056.90 5116971.90 260.40 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA99 Plant	Access	Road 645055.70 5116986.80 260.32 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA100 Plant	Access	Road 645054.40 5117001.80 260.34 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA101 Plant	Access	Road 645053.30 5117016.70 260.23 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA102 Plant	Access	Road 645053.30 5117031.70 260.28 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA103 Plant	Access	Road 645053.30 5117046.70 260.27 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA104 Plant	Access	Road 645053.30 5117061.70 260.23 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA105 Plant	Access	Road 645050.40 5117076.40 260.33 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA106 Plant	Access	Road 645047.30 5117091.10 260.41 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA107 Plant	Access	Road 645044.20 5117105.80 260.37 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA108 Plant	Access	Road 645041.10 5117120.50 260.53 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA109 Plant	Access	Road 645037.80 5117135.10 260.55 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA110 Plant	Access	Road 645034.40 5117149.70 260.44 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA111 Plant	Access	Road 645031.10 5117164.30 260.14 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA112 Plant	Access	Road 645027.70 5117179.00 260.09 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA113 Plant	Access	Road 645024.40 5117193.60 260.11 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA114 Plant	Access	Road 645019.60 5117207.70 260.19 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA115 Plant	Access	Road 645012.50 5117220.90 260.11 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA116 Plant	Access	Road 645005.10 5117234.00 260.26 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA117 Plant	Access	Road 644997.20 5117246.70 260.47 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA118 Plant	Access	Road 644989.20 5117259.40 260.58 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA119 Plant	Access	Road 644981.40 5117272.20 260.57 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA120 Plant	Access	Road 644976.20 5117285.90 260.40 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA121 Plant	Access	Road 644978.10 5117300.80 259.93 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA122 Plant	Access	Road 644980.00 5117315.60 259.99 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA123 Plant	Access	Road 644981.70 5117330.50 260.01 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA124 Plant	Access	Road 644979.90 5117345.40 260.23 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA125 Plant	Access	Road 644978.10 5117360.30 260.47 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA126 Plant	Access	Road 644976.40 5117375.20 260.28 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA127 Plant	Access	Road 644974.60 5117390.10 259.96 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA128 Plant	Access	Road 644972.80 5117405.00 259.81 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA129 Plant	Access	Road 644971.00 5117419.90 259.87 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA130 Plant	Access	Road 644969.20 5117434.80 259.74 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA131 Plant	Access	Road 644967.40 5117449.70 259.82 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA132 Plant	Access	Road 644965.70 5117464.60 259.79 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA133 Plant	Access	Road 644962.50 5117479.20 259.91 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA134 Plant	Access	Road 644958.70 5117493.70 260.22 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA135 Plant	Access	Road 644954.90 5117508.20 260.21 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA136 Plant	Access	Road 644951.10 5117522.70 260.26 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA137 Plant	Access	Road 644943.80 5117535.80 260.48 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA138 Plant	Access	Road 644936.10 5117548.60 260.38 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA139 Plant	Access	Road 644928.40 5117561.50 260.39 5.988E‐04 1.475E‐04 3.00 6.98 2.79



RDA140 Plant	Access	Road 644918.60 5117572.80 260.43 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA141 Plant	Access	Road 644907.90 5117583.20 260.35 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA142 Plant	Access	Road 644897.10 5117593.70 260.34 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA143 Plant	Access	Road 644886.40 5117604.10 260.53 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA144 Plant	Access	Road 644874.90 5117613.80 260.26 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA145 Plant	Access	Road 644863.00 5117622.80 260.41 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA146 Plant	Access	Road 644851.00 5117631.90 260.41 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA147 Plant	Access	Road 644839.00 5117640.90 260.22 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA148 Plant	Access	Road 644827.10 5117650.00 260.31 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA149 Plant	Access	Road 644815.10 5117659.00 260.09 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA150 Plant	Access	Road 644803.10 5117668.00 260.29 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA151 Plant	Access	Road 644791.10 5117677.10 260.49 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDA152 Plant	Access	Road 644779.20 5117686.10 260.46 5.988E‐04 1.475E‐04 3.00 6.98 2.79
RDC1153 Loadout	East 644725.00 5117786.90 260.78 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1154 Loadout	East 644721.30 5117795.10 260.91 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1155 Loadout	East 644717.60 5117803.30 260.96 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1156 Loadout	East 644713.90 5117811.50 261.01 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1157 Loadout	East 644710.20 5117819.70 261.23 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1158 Loadout	East 644706.50 5117827.90 261.42 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1159 Loadout	East 644702.80 5117836.10 262.09 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1160 Loadout	East 644699.10 5117844.30 262.54 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1161 Loadout	East 644695.40 5117852.50 262.71 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1162 Loadout	East 644691.70 5117860.70 262.56 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1163 Loadout	East 644688.00 5117868.90 262.50 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1164 Loadout	East 644684.30 5117877.10 262.33 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1165 Loadout	East 644680.60 5117885.40 262.34 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1166 Loadout	East 644676.90 5117893.60 262.45 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1167 Loadout	East 644673.20 5117901.80 262.67 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1168 Loadout	East 644669.50 5117910.00 262.57 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1169 Loadout	East 644665.80 5117918.20 262.49 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1170 Loadout	East 644661.10 5117925.50 262.58 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1171 Loadout	East 644653.90 5117931.00 262.69 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDC1172 Loadout	East 644646.80 5117936.50 262.93 2.656E‐04 6.535E‐05 3.00 4.19 2.79
RDD173 Coal	Storage	Junction 644559.30 5117987.40 260.51 1.291E‐04 3.180E‐05 3.00 4.19 2.79
RDD174 Coal	Storage	Junction 644555.40 5117995.50 260.51 1.291E‐04 3.180E‐05 3.00 4.19 2.79
RDD175 Coal	Storage	Junction 644551.50 5118003.60 260.26 1.291E‐04 3.180E‐05 3.00 4.19 2.79
RDD176 Coal	Storage	Junction 644547.50 5118011.70 260.17 1.291E‐04 3.180E‐05 3.00 4.19 2.79
RDD177 Coal	Storage	Junction 644543.60 5118019.80 260.21 1.291E‐04 3.180E‐05 3.00 4.19 2.79
RDD178 Coal	Storage	Junction 644539.60 5118027.90 260.25 1.291E‐04 3.180E‐05 3.00 4.19 2.79
RDF2179 North	Exit	Path 644660.90 5117664.80 259.89 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2180 North	Exit	Path 644668.60 5117669.50 259.99 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2181 North	Exit	Path 644676.40 5117674.00 259.88 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2182 North	Exit	Path 644684.60 5117677.60 259.89 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2183 North	Exit	Path 644692.80 5117681.30 260.42 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2184 North	Exit	Path 644701.00 5117685.00 260.59 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2185 North	Exit	Path 644709.30 5117688.60 260.34 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2186 North	Exit	Path 644717.50 5117692.30 260.34 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2187 North	Exit	Path 644725.70 5117696.00 260.68 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2188 North	Exit	Path 644733.90 5117699.60 260.82 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2189 North	Exit	Path 644742.50 5117700.70 260.58 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2190 North	Exit	Path 644751.40 5117699.50 260.40 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF2191 North	Exit	Path 644760.30 5117698.20 260.61 1.202E‐04 2.958E‐05 3.00 4.19 2.79
RDF1192 South	Exit	Path 644664.30 5117656.20 259.95 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1193 South	Exit	Path 644673.30 5117656.20 259.90 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1194 South	Exit	Path 644681.70 5117658.80 259.85 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1195 South	Exit	Path 644689.80 5117662.80 260.02 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1196 South	Exit	Path 644697.80 5117666.80 260.48 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1197 South	Exit	Path 644705.90 5117670.70 260.35 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1198 South	Exit	Path 644714.00 5117674.70 260.31 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1199 South	Exit	Path 644722.10 5117678.70 260.33 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1200 South	Exit	Path 644730.20 5117682.60 260.61 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1201 South	Exit	Path 644738.30 5117686.50 260.69 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1202 South	Exit	Path 644746.90 5117689.00 260.36 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDF1203 South	Exit	Path 644755.60 5117691.50 260.38 5.440E‐04 1.340E‐04 3.00 4.19 2.79
RDG204 Yard	Road 644821.4 5117666.2 260.31 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG205 Yard	Road 644826.5 5117673.6 260.41 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG206 Yard	Road 644831.6 5117681 260.41 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG207 Yard	Road 644836.7 5117688.4 260.33 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG208 Yard	Road 644841.9 5117695.8 260.54 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG209 Yard	Road 644840.1 5117703.8 260.9 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG210 Yard	Road 644836.3 5117712 261.08 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG211 Yard	Road 644832.6 5117720.2 260.92 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG212 Yard	Road 644828.8 5117728.3 261.13 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG213 Yard	Road 644825.1 5117736.5 261.13 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG214 Yard	Road 644821.3 5117744.7 261 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG215 Yard	Road 644817.6 5117752.9 261 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG216 Yard	Road 644813.8 5117761.1 261.49 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG217 Yard	Road 644810.1 5117769.2 261.53 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG218 Yard	Road 644806.3 5117777.4 261.55 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG219 Yard	Road 644802.6 5117785.6 261.62 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG220 Yard	Road 644798.8 5117793.8 261.7 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG221 Yard	Road 644795.1 5117802 261.83 7.795E‐06 7.795E‐07 3.00 4.19 2.79



RDG222 Yard	Road 644791.3 5117810.2 261.79 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG223 Yard	Road 644797.9 5117814.4 261.75 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG224 Yard	Road 644806.1 5117818 261.62 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG225 Yard	Road 644814.4 5117821.7 261.95 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG226 Yard	Road 644822.6 5117825.3 262.15 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG227 Yard	Road 644830.8 5117828.9 262.3 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG228 Yard	Road 644839.1 5117832.5 262.32 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG229 Yard	Road 644846.6 5117834.1 262.06 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG230 Yard	Road 644850.6 5117826 262.13 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG231 Yard	Road 644854.6 5117818 262.03 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG232 Yard	Road 644858.6 5117809.9 261.9 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG233 Yard	Road 644862.6 5117801.8 261.85 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG234 Yard	Road 644866.5 5117793.8 261.79 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG235 Yard	Road 644866.2 5117787.2 261.66 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG236 Yard	Road 644858.2 5117783.1 261.37 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG237 Yard	Road 644850.1 5117779.1 261.25 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG238 Yard	Road 644842 5117775.1 261.09 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG239 Yard	Road 644834 5117771.1 261.25 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG240 Yard	Road 644825.9 5117767.1 261.4 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDG241 Yard	Road 644817.9 5117763 261.36 7.795E‐06 7.795E‐07 3.00 4.19 2.79
RDH242 Road	to	WRF 644534.5 5118139.7 262.27 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH243 Road	to	WRF 644530.8 5118147.9 260.79 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH244 Road	to	WRF 644527.2 5118156.2 260.08 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH245 Road	to	WRF 644523.5 5118164.4 260.34 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH246 Road	to	WRF 644519.9 5118172.6 260.45 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH247 Road	to	WRF 644519.3 5118181.5 260.77 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH248 Road	to	WRF 644519.5 5118190.5 261.41 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH249 Road	to	WRF 644519.6 5118199.5 261.75 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH250 Road	to	WRF 644519.8 5118208.5 260.92 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH251 Road	to	WRF 644519.9 5118217.5 259.34 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH252 Road	to	WRF 644520.1 5118226.5 259.32 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH253 Road	to	WRF 644520.2 5118235.5 260.78 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH254 Road	to	WRF 644520.3 5118244.5 263.22 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH255 Road	to	WRF 644520.5 5118253.5 265.44 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH256 Road	to	WRF 644520.6 5118262.5 266.56 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH257 Road	to	WRF 644520.8 5118271.5 266.12 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH258 Road	to	WRF 644520.9 5118280.5 264.47 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH259 Road	to	WRF 644521.1 5118289.5 263.08 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH260 Road	to	WRF 644521.2 5118298.5 262.3 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH261 Road	to	WRF 644521.4 5118307.5 262.3 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH262 Road	to	WRF 644521.5 5118316.5 261.29 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH263 Road	to	WRF 644521.7 5118325.5 260.57 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH264 Road	to	WRF 644521.8 5118334.5 260.52 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH265 Road	to	WRF 644522 5118343.5 260.6 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH266 Road	to	WRF 644522.1 5118352.5 260.28 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH267 Road	to	WRF 644522.3 5118361.5 260.18 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH268 Road	to	WRF 644522.4 5118370.5 259.89 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH269 Road	to	WRF 644522.5 5118379.5 260.05 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH270 Road	to	WRF 644522.7 5118388.5 260.08 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH271 Road	to	WRF 644522.8 5118397.5 259.94 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH272 Road	to	WRF 644523 5118406.5 259.99 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH273 Road	to	WRF 644523.1 5118415.4 260.11 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH274 Road	to	WRF 644523.3 5118424.4 259.95 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH275 Road	to	WRF 644524.3 5118433.2 259.79 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH276 Road	to	WRF 644528.8 5118441 259.8 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH277 Road	to	WRF 644533.3 5118448.8 260.33 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH278 Road	to	WRF 644537.8 5118456.6 260.8 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH279 Road	to	WRF 644542.3 5118464.4 260.87 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH280 Road	to	WRF 644546.8 5118472.2 260.75 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH281 Road	to	WRF 644551.3 5118480 260.9 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH282 Road	to	WRF 644555.7 5118487.8 261.28 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH283 Road	to	WRF 644560.2 5118495.6 261.39 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH284 Road	to	WRF 644564.7 5118503.4 261.61 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH285 Road	to	WRF 644569.2 5118511.2 262.19 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH286 Road	to	WRF 644573.7 5118519 262.69 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH287 Road	to	WRF 644578.2 5118526.8 262.73 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH288 Road	to	WRF 644582.7 5118534.6 262.99 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH289 Road	to	WRF 644587.2 5118542.4 263.27 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH290 Road	to	WRF 644591.7 5118550.2 263.53 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH291 Road	to	WRF 644596.2 5118558 263.67 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH292 Road	to	WRF 644600.7 5118565.8 263.77 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH293 Road	to	WRF 644605.2 5118573.5 264.08 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH294 Road	to	WRF 644609.7 5118581.3 264.21 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH295 Road	to	WRF 644614.2 5118589.1 264.19 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH296 Road	to	WRF 644618.7 5118596.9 264.67 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH297 Road	to	WRF 644623.2 5118604.7 264.76 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH298 Road	to	WRF 644627.7 5118612.5 264.79 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH299 Road	to	WRF 644632.2 5118620.3 264.93 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH300 Road	to	WRF 644636.7 5118628.1 264.63 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH301 Road	to	WRF 644641.2 5118635.9 264.27 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH302 Road	to	WRF 644645.7 5118643.7 264.1 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH303 Road	to	WRF 644650.2 5118651.5 264.23 8.877E‐06 8.877E‐07 3.00 4.19 2.79



RDH304 Road	to	WRF 644654.7 5118659.3 264.11 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH305 Road	to	WRF 644659.2 5118667.1 264.15 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH306 Road	to	WRF 644663.7 5118674.9 264.34 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH307 Road	to	WRF 644668.2 5118682.7 263.92 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH308 Road	to	WRF 644672.7 5118690.5 263.92 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH309 Road	to	WRF 644677.1 5118698.3 264.25 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH310 Road	to	WRF 644681.6 5118706.1 264.43 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH311 Road	to	WRF 644686.1 5118713.9 263.83 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH312 Road	to	WRF 644690.6 5118721.7 263.96 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH313 Road	to	WRF 644695.1 5118729.5 264.08 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH314 Road	to	WRF 644699.6 5118737.3 264.3 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH315 Road	to	WRF 644704.1 5118745.1 264.28 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH316 Road	to	WRF 644708.6 5118752.9 264.35 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH317 Road	to	WRF 644713.1 5118760.7 264.38 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH318 Road	to	WRF 644717.6 5118768.5 264.47 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH319 Road	to	WRF 644722.1 5118776.3 264.52 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH320 Road	to	WRF 644726.6 5118784 264.45 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH321 Road	to	WRF 644731.1 5118791.8 264.46 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH322 Road	to	WRF 644735.6 5118799.6 264.43 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH323 Road	to	WRF 644740.1 5118807.4 264.46 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH324 Road	to	WRF 644744.6 5118815.2 264.51 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH325 Road	to	WRF 644749.1 5118823 264.48 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH326 Road	to	WRF 644753.6 5118830.8 264.35 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH327 Road	to	WRF 644758.1 5118838.6 264.34 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH328 Road	to	WRF 644762.6 5118846.4 264.24 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH329 Road	to	WRF 644767.1 5118854.2 263.97 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH330 Road	to	WRF 644771.6 5118862 263.44 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH331 Road	to	WRF 644776.1 5118869.8 263.24 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH332 Road	to	WRF 644780.6 5118877.6 263.16 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH333 Road	to	WRF 644785.1 5118885.4 263.14 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH334 Road	to	WRF 644789.6 5118893.2 263.13 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH335 Road	to	WRF 644795.5 5118899.9 263.19 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH336 Road	to	WRF 644801.5 5118906.7 263.29 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH337 Road	to	WRF 644807.5 5118913.4 263.38 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH338 Road	to	WRF 644813.4 5118920.2 263.48 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH339 Road	to	WRF 644819.4 5118926.9 263.81 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH340 Road	to	WRF 644825.3 5118933.7 263.91 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH341 Road	to	WRF 644831.3 5118940.4 263.38 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH342 Road	to	WRF 644837.2 5118947.1 262.98 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH343 Road	to	WRF 644843.2 5118953.9 262.54 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH344 Road	to	WRF 644849.2 5118960.6 262.39 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH345 Road	to	WRF 644855.2 5118967.3 262.5 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH346 Road	to	WRF 644861.8 5118973.4 262.46 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH347 Road	to	WRF 644868.4 5118979.5 262.52 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH348 Road	to	WRF 644875 5118985.7 262.82 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH349 Road	to	WRF 644881.6 5118991.8 263.09 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH350 Road	to	WRF 644888.2 5118997.9 263.17 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH351 Road	to	WRF 644894.7 5119004.1 262.94 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH352 Road	to	WRF 644901.3 5119010.2 262.77 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH353 Road	to	WRF 644907.9 5119016.3 261.99 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH354 Road	to	WRF 644914.5 5119022.5 261.3 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH355 Road	to	WRF 644921.1 5119028.6 260.43 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH356 Road	to	WRF 644927.7 5119034.8 260.22 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH357 Road	to	WRF 644934.2 5119040.9 259.9 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH358 Road	to	WRF 644940.8 5119047 259.64 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH359 Road	to	WRF 644947.4 5119053.2 259.49 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH360 Road	to	WRF 644954 5119059.3 259.4 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH361 Road	to	WRF 644960.6 5119065.4 259.45 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH362 Road	to	WRF 644967.2 5119071.6 259.36 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH363 Road	to	WRF 644973.7 5119077.7 259.32 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH364 Road	to	WRF 644980.3 5119083.9 259.66 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH365 Road	to	WRF 644986.9 5119090 259.4 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH366 Road	to	WRF 644993.5 5119096.1 259.19 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH367 Road	to	WRF 645000.1 5119102.3 258.99 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH368 Road	to	WRF 645006.7 5119108.4 258.98 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH369 Road	to	WRF 645013.3 5119114.5 258.82 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH370 Road	to	WRF 645019.8 5119120.7 258.84 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH371 Road	to	WRF 645026.4 5119126.8 258.83 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH372 Road	to	WRF 645033 5119132.9 258.87 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH373 Road	to	WRF 645039.6 5119139.1 258.8 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH374 Road	to	WRF 645046.2 5119145.2 258.7 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH375 Road	to	WRF 645052.8 5119151.4 258.72 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH376 Road	to	WRF 645059.3 5119157.5 258.8 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH377 Road	to	WRF 645065.9 5119163.6 259.04 8.877E‐06 8.877E‐07 3.00 4.19 2.79
RDH378 Road	to	WRF 645072.5 5119169.8 259.36 8.877E‐06 8.877E‐07 3.00 4.19 2.79
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APPENDIX B: RULE 225 TOXICS ANALYSIS 



HAP	Emissions	Summary	by	Pollutant

Pollutant Cas	No.
Cas	No.	No	
Dashes

Power	Plant	
Emergency	
Generator
(lb/hr)

Fire	Pump
(lb/hr)

Rotary	Kiln
(lb/hr)

Waterbath	Heater
(lb/hr)

Kiln	Backup	
Generator
(lb/hr)

Emissions	from	Tank
(lb/hr)

Total	Emissions
(lb/hr)

EU4 EU5 EU22 EU26 EU27 TANK1
2‐Methylnaphthalene 91‐57‐6 91576 0.00E+00 0.00E+00 6.61E‐06 2.94E‐08 0.00E+00 0.00E+00 6.64E‐06
3‐Methylchloranthrene 56‐49‐5 56495 0.00E+00 0.00E+00 4.96E‐07 2.21E‐09 0.00E+00 0.00E+00 4.98E‐07
7,12‐Dimethylbenz(a)anthracene 57‐97‐6 57976 0.00E+00 0.00E+00 4.41E‐06 1.96E‐08 0.00E+00 0.00E+00 4.43E‐06
Acenaphthene 83‐32‐9 83329 2.49E‐05 1.86E‐06 6.08E‐06 2.21E‐09 6.15E‐06 0.00E+00 3.90E‐05
Acenaphthylene 208‐96‐8 208968 6.99E‐06 5.22E‐07 2.98E‐06 2.21E‐09 1.72E‐06 0.00E+00 1.22E‐05
Anthracene 120‐12‐7 120127 9.21E‐06 6.87E‐07 2.50E‐06 2.94E‐09 2.27E‐06 0.00E+00 1.47E‐05
Benzo(a)anthracene 56‐55‐3 56553 8.27E‐06 6.17E‐07 9.53E‐07 2.21E‐09 2.04E‐06 0.00E+00 1.19E‐05
Benzo(a)pyrene 50‐32‐8 50328 9.26E‐07 6.91E‐08 4.53E‐07 1.47E‐09 2.28E‐07 0.00E+00 1.68E‐06
Benzo(e)pyrene	 192‐97‐2 192972 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(b)fluoranthene 205‐99‐2 205992 4.88E‐07 3.64E‐08 1.31E‐06 2.21E‐09 1.20E‐07 0.00E+00 1.96E‐06
Benzo(g,h,i)perylene 191‐24‐2 191242 2.41E‐06 1.80E‐07 3.22E‐07 1.47E‐09 5.94E‐07 3.21E‐22 3.51E‐06
Benzo(k)fluoranthene 207‐08‐9 207089 7.63E‐07 5.69E‐08 1.31E‐06 2.21E‐09 1.88E‐07 0.00E+00 2.32E‐06
Benzo(j)fluoranthene 205‐82‐3 205823 0.00E+00 0.00E+00 1.31E‐06 0.00E+00 0.00E+00 0.00E+00 1.31E‐06
Chrysene 218‐01‐9 218019 1.74E‐06 1.30E‐07 1.19E‐06 2.21E‐09 4.29E‐07 0.00E+00 3.49E‐06
Dibenzo(a,h)anthracene 53‐70‐3 53703 2.87E‐06 2.14E‐07 3.31E‐07 1.47E‐09 7.08E‐07 0.00E+00 4.13E‐06
Fluoranthene 206‐44‐0 206440 3.75E‐05 2.80E‐06 8.46E‐06 3.68E‐09 9.24E‐06 0.00E+00 5.80E‐05
Fluorene 86‐73‐7 86737 1.44E‐04 1.07E‐05 1.08E‐05 3.43E‐09 3.55E‐05 0.00E+00 2.01E‐04
Indeno(1,2,3‐cd)pyrene 193‐39‐5 193395 1.85E‐06 1.38E‐07 7.27E‐07 2.21E‐09 4.55E‐07 0.00E+00 3.17E‐06
Phenanathrene 85‐01‐8 85018 1.45E‐04 1.08E‐05 3.22E‐05 2.08E‐08 3.57E‐05 0.00E+00 2.24E‐04
Pyrene 129‐00‐0 129000 2.35E‐05 1.76E‐06 3.93E‐06 6.13E‐09 5.81E‐06 0.00E+00 3.50E‐05
Arsenic 7440‐38‐2 7440382 0.00E+00 0.00E+00 4.89E‐03 2.45E‐07 0.00E+00 0.00E+00 4.89E‐03
Benzene 71‐43‐2 71432 4.60E‐03 3.43E‐04 1.55E‐02 2.57E‐06 1.13E‐03 4.51E‐05 2.16E‐02
Beryllium 7440‐41‐7 7440417 0.00E+00 0.00E+00 2.50E‐04 1.47E‐08 0.00E+00 0.00E+00 2.50E‐04
Cadmium 7440‐43‐9 7440439 0.00E+00 0.00E+00 6.08E‐04 1.35E‐06 0.00E+00 0.00E+00 6.09E‐04
Chromium 7440‐47‐3 7440473 0.00E+00 0.00E+00 3.10E‐03 1.72E‐06 0.00E+00 0.00E+00 3.10E‐03
Cobalt 7440‐48‐4 7440484 0.00E+00 0.00E+00 1.19E‐03 1.03E‐07 0.00E+00 0.00E+00 1.19E‐03
Dichlorobenzene 106‐46‐7 106467 0.00E+00 0.00E+00 3.31E‐04 1.47E‐06 0.00E+00 0.00E+00 3.32E‐04
Formaldehyde 50‐00‐0 50000 5.81E‐03 4.34E‐04 2.07E‐02 9.19E‐05 1.43E‐03 0.00E+00 2.84E‐02
Hexane 110‐54‐3 110543 0.00E+00 0.00E+00 4.96E‐01 2.21E‐03 0.00E+00 4.23E‐05 4.98E‐01
Manganese 7439‐96‐5 7439965 0.00E+00 0.00E+00 5.84E‐03 4.66E‐07 0.00E+00 0.00E+00 5.84E‐03
Mercury 7439‐97‐6 7439976 0.00E+00 0.00E+00 9.89E‐04 3.19E‐07 0.00E+00 0.00E+00 9.89E‐04
Naphthalene 91‐20‐3 91203 4.18E‐04 3.12E‐05 1.55E‐04 7.48E‐07 1.03E‐04 1.50E‐08 7.08E‐04
Nickel 7440‐02‐0 7440020 0.00E+00 0.00E+00 3.34E‐03 2.57E‐06 0.00E+00 0.00E+00 3.34E‐03
Selenium 7782‐49‐2 7782492 0.00E+00 0.00E+00 1.55E‐02 2.94E‐08 0.00E+00 0.00E+00 1.55E‐02
Toluene	 108‐88‐3 108883 2.01E‐03 1.50E‐04 2.86E‐03 4.17E‐06 4.97E‐04 4.65E‐05 5.57E‐03
OCDD 3268‐87‐9 3268879 0.00E+00 0.00E+00 4.96E‐09 0.00E+00 0.00E+00 0.00E+00 4.96E‐09
Ethyl	benzene 100‐41‐4 100414 0.00E+00 0.00E+00 1.12E‐03 0.00E+00 0.00E+00 2.70E‐06 1.12E‐03
Lead 7439‐92‐1 7439921 4.43E‐05 3.31E‐06 5.01E‐03 6.13E‐07 1.09E‐05 0.00E+00 5.06E‐03
1,1,1‐Trichloroethane	 71‐55‐6 71556 0.00E+00 0.00E+00 2.38E‐04 0.00E+00 0.00E+00 0.00E+00 2.38E‐04
o‐Xylenes 95‐47‐6 95476 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5‐Methyl	chrysene 3697‐24‐3 3697243 0.00E+00 0.00E+00 2.62E‐07 0.00E+00 0.00E+00 0.00E+00 2.62E‐07
Biphenyl 92‐52‐4 92524 0.00E+00 0.00E+00 2.03E‐05 0.00E+00 0.00E+00 0.00E+00 2.03E‐05
Acetaldehyde 75‐07‐0 75070 3.78E‐03 2.82E‐04 6.79E‐03 0.00E+00 9.32E‐04 0.00E+00 1.18E‐02
Acetophenone 98‐86‐2 98862 0.00E+00 0.00E+00 1.79E‐04 0.00E+00 0.00E+00 0.00E+00 1.79E‐04
Acrolein 107‐02‐8 107028 4.56E‐04 3.40E‐05 3.46E‐03 0.00E+00 1.12E‐04 0.00E+00 4.06E‐03
Antimony 7440‐36‐0 7440360 0.00E+00 0.00E+00 2.15E‐04 0.00E+00 0.00E+00 0.00E+00 2.15E‐04
Benzyl	chloride 100‐44‐7 100447 0.00E+00 0.00E+00 8.34E‐03 0.00E+00 0.00E+00 0.00E+00 8.34E‐03
Bis(2‐ethylhexyl)phthalate	(DEHP) 117‐81‐7 117817 0.00E+00 0.00E+00 8.70E‐04 0.00E+00 0.00E+00 0.00E+00 8.70E‐04
Bromoform 75‐25‐2 75252 0.00E+00 0.00E+00 4.65E‐04 0.00E+00 0.00E+00 0.00E+00 4.65E‐04
Carbon	disulfide 75‐15‐0 75150 0.00E+00 0.00E+00 1.55E‐03 0.00E+00 0.00E+00 0.00E+00 1.55E‐03
2‐Chloroacetophenone 532‐27‐4 532274 0.00E+00 0.00E+00 8.34E‐05 0.00E+00 0.00E+00 0.00E+00 8.34E‐05
Chlorobenzene 108‐90‐7 108907 0.00E+00 0.00E+00 2.62E‐04 0.00E+00 0.00E+00 0.00E+00 2.62E‐04
Chloroform 67‐66‐3 67663 0.00E+00 0.00E+00 7.03E‐04 0.00E+00 0.00E+00 0.00E+00 7.03E‐04
Chromium	(VI) 18540‐29‐9 18540299 0.00E+00 0.00E+00 9.41E‐04 0.00E+00 0.00E+00 0.00E+00 9.41E‐04
Cumene 98‐82‐8 98828 0.00E+00 0.00E+00 6.32E‐05 0.00E+00 0.00E+00 4.22E‐07 6.36E‐05
Cyanide 57‐12‐5 57125 0.00E+00 0.00E+00 2.98E‐02 0.00E+00 0.00E+00 0.00E+00 2.98E‐02
2,4‐Dinitrotoluene 121‐14‐2 121142 0.00E+00 0.00E+00 3.34E‐06 0.00E+00 0.00E+00 0.00E+00 3.34E‐06
Dimethyl	sulfate 77‐78‐1 77781 0.00E+00 0.00E+00 5.72E‐04 0.00E+00 0.00E+00 0.00E+00 5.72E‐04
Ethyl	chloride 75‐00‐3 75003 0.00E+00 0.00E+00 5.01E‐04 0.00E+00 0.00E+00 0.00E+00 5.01E‐04
Ethylene	dichloride 107‐06‐2 107062 0.00E+00 0.00E+00 4.77E‐04 0.00E+00 0.00E+00 0.00E+00 4.77E‐04
Ethylene	dibromide 106‐93‐4 106934 0.00E+00 0.00E+00 1.43E‐05 0.00E+00 0.00E+00 0.00E+00 1.43E‐05
HCl 7647‐01‐0 7647010 0.00E+00 0.00E+00 1.97E+00 0.00E+00 0.00E+00 0.00E+00 1.97E+00
HF 7664‐39‐3 7664393 0.00E+00 0.00E+00 9.00E‐02 0.00E+00 0.00E+00 0.00E+00 9.00E‐02
Isophorone 78‐59‐1 78591 0.00E+00 0.00E+00 6.91E‐03 0.00E+00 0.00E+00 0.00E+00 6.91E‐03
Methyl	bromide	 74‐83‐9 74839 0.00E+00 0.00E+00 1.91E‐03 0.00E+00 0.00E+00 0.00E+00 1.91E‐03
Methyl	chloride	 74‐87‐3 74873 0.00E+00 0.00E+00 6.32E‐03 0.00E+00 0.00E+00 0.00E+00 6.32E‐03
Methyl	ethyl	ketone	 78‐93‐3 78933 0.00E+00 0.00E+00 4.65E‐03 0.00E+00 0.00E+00 0.00E+00 4.65E‐03
Methyl	hydrazine	 60‐34‐4 60344 0.00E+00 0.00E+00 2.03E‐03 0.00E+00 0.00E+00 0.00E+00 2.03E‐03
Methyl	methacrylate 80‐62‐6 80626 0.00E+00 0.00E+00 2.38E‐04 0.00E+00 0.00E+00 0.00E+00 2.38E‐04
Methyl	tert	butyl	ether 1634‐04‐4 1634044 0.00E+00 0.00E+00 4.17E‐04 0.00E+00 0.00E+00 0.00E+00 4.17E‐04
Methylene	chloride 75‐09‐2 75092 0.00E+00 0.00E+00 3.46E‐03 0.00E+00 0.00E+00 0.00E+00 3.46E‐03
Phenol 108‐95‐2 108952 0.00E+00 0.00E+00 1.91E‐04 0.00E+00 0.00E+00 0.00E+00 1.91E‐04
Propionaldehyde 123‐38‐6 123386 0.00E+00 0.00E+00 4.53E‐03 0.00E+00 0.00E+00 0.00E+00 4.53E‐03
Styrene	 100‐42‐5 100425 0.00E+00 0.00E+00 2.98E‐04 0.00E+00 0.00E+00 0.00E+00 2.98E‐04
Tetrachloroethylene	 127‐18‐4 127184 0.00E+00 0.00E+00 5.12E‐04 0.00E+00 0.00E+00 0.00E+00 5.12E‐04
Vinyl	acetate 108‐05‐4 108054 0.00E+00 0.00E+00 9.06E‐05 0.00E+00 0.00E+00 0.00E+00 9.06E‐05
Cyclohexane 110‐82‐7 110827 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.31E‐06 6.31E‐06
1,2,4‐trimethylbenzene 95‐63‐6 95636 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.57E‐07 8.57E‐07
2,2,4‐Trimethyl	Pentane 540‐84‐1 540841 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.00E‐05 5.00E‐05
Xylenes 1330‐20‐7 1330207 1.40E‐03 1.05E‐04 4.41E‐04 0.00E+00 3.46E‐04 1.17E‐05 2.31E‐03
H2SO4 7664‐93‐9 7664939 5.93E‐04 8.69E‐05 1.13E+00 1.13E‐05 1.77E‐04 0.00E+00 1.13E+00
H2S 7783‐06‐4 7783064 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1,1,2,2‐Tetrachloroethane 79‐34‐5 79345 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1,1,2‐trichloroethane 79‐00‐5 79005 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1,1‐Dichloroethane 75‐34‐3 75343 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1,2‐Dichloropropane	(propylene	dich 78‐87‐5 78875 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1,3‐Dichloropropene 542‐75‐6 542756 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Butane 106‐97‐8 106978 0.00E+00 0.00E+00 5.79E‐01 2.57E‐03 0.00E+00 0.00E+00 5.81E‐01
Butyr/isobutyraldehyde 78‐84‐2 78842 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Carbon	Tetrachloride 56‐23‐5 56235 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ethane 74‐84‐0 74840 0.00E+00 0.00E+00 8.54E‐01 3.80E‐03 0.00E+00 0.00E+00 8.58E‐01
Methanol 67‐56‐1 67561 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pentane 109‐66‐0 109660 0.00E+00 0.00E+00 7.16E‐01 3.19E‐03 0.00E+00 0.00E+00 7.19E‐01
Propane 74‐98‐6 74986 0.00E+00 0.00E+00 4.41E‐01 1.96E‐03 0.00E+00 0.00E+00 4.43E‐01
Vinyl	Chloride 75‐01‐4 75014 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Barium 7440‐39‐3 7440393 0.00E+00 0.00E+00 9.79E‐07 5.39E‐06 0.00E+00 0.00E+00 6.37E‐06
Copper 7440‐50‐8 7440508 0.00E+00 0.00E+00 1.89E‐07 1.04E‐06 0.00E+00 0.00E+00 1.23E‐06
Molybdenum 7439‐98‐7 7439987 0.00E+00 0.00E+00 2.45E‐07 1.35E‐06 0.00E+00 0.00E+00 1.59E‐06
Vanadium 7440‐62‐2 7440622 0.00E+00 0.00E+00 5.12E‐07 2.82E‐06 0.00E+00 0.00E+00 3.33E‐06
Zinc 7440‐66‐6 7440666 0.00E+00 0.00E+00 6.50E‐06 3.58E‐05 0.00E+00 0.00E+00 4.23E‐05
1,3‐Butadiene 106‐99‐0 106990 1.93E‐04 1.44E‐05 0.00E+00 0.00E+00 4.75E‐05 0.00E+00 2.54E‐04
Magnesium 7439‐95‐4 7439954 0.00E+00 0.00E+00 1.31E‐01 0.00E+00 0.00E+00 0.00E+00 1.31E‐01
Propylene 115‐07‐1 115071 1.27E‐02 9.48E‐04 0.00E+00 0.00E+00 3.13E‐03 0.00E+00 1.68E‐02
1,2,3‐Trimethylbenzene 526‐73‐8 526738 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1,3,5‐Trimethylbenzene 108‐67‐8 108678 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cyclopentane 287‐92‐3 287923 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Methylcyclohexane 108‐87‐2 108872 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nonane 111‐84‐2 111842 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Octane 111‐65‐9 111659 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tetrachloroethane	(1,1,1,2‐tetrachlor630‐20‐6 630206 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2,3,7,8‐TCDD 1746‐01‐6 1746016 0.00E+00 0.00E+00 1.70E‐10 0.00E+00 0.00E+00 0.00E+00 1.70E‐10
Total	TCDD 41903‐57‐5 41903575 0.00E+00 0.00E+00 1.11E‐09 0.00E+00 0.00E+00 0.00E+00 1.11E‐09
Total	PeCDD 36088‐22‐9 36088229 0.00E+00 0.00E+00 5.33E‐10 0.00E+00 0.00E+00 0.00E+00 5.33E‐10
Total	HxCDD 34465‐46‐8 34465468 0.00E+00 0.00E+00 3.42E‐10 0.00E+00 0.00E+00 0.00E+00 3.42E‐10
Total	HpCDD 37871‐00‐4 37871004 0.00E+00 0.00E+00 9.94E‐10 0.00E+00 0.00E+00 0.00E+00 9.94E‐10
2,3,7,8‐TCDF 51207‐31‐9 51207319 0.00E+00 0.00E+00 6.08E‐10 0.00E+00 0.00E+00 0.00E+00 6.08E‐10
Total	TCDF 30402‐14‐3 30402143 0.00E+00 0.00E+00 4.81E‐09 0.00E+00 0.00E+00 0.00E+00 4.81E‐09
Total	PeCDF 30402‐15‐4 30402154 0.00E+00 0.00E+00 4.21E‐09 0.00E+00 0.00E+00 0.00E+00 4.21E‐09
Total	HxCDF 55684‐94‐1 55684941 0.00E+00 0.00E+00 2.29E‐09 0.00E+00 0.00E+00 0.00E+00 2.29E‐09
Total	HpCDF 38998‐75‐3 38998753 0.00E+00 0.00E+00 9.15E‐10 0.00E+00 0.00E+00 0.00E+00 9.15E‐10
Total	OCDF 39001‐02‐0 39001020 0.00E+00 0.00E+00 7.90E‐10 0.00E+00 0.00E+00 0.00E+00 7.90E‐10

3.24E‐02 2.46E‐03 6.57 1.39E‐02 8.03E‐03 2.06E‐04 6.63E+00
TRUE TRUE TRUE TRUE TRUE TRUE ‐

Total
QA	Emissions	Check



TOXIC AIR CONTAMINANTS
Allowable Emission Rate Methodology - Rule 227(1)(a)
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2‐methylnaphthalene 91576 91576 10 annual 5.4 400 6.64E‐06 0.004848 lbs/month yes yes

3‐methylcholanthrene 56495 56495 5 4.98E‐07
7,12‐dimethylbenz(a)anthr57976 57976 5 4.43E‐06
acenaphthene 83329 83329 210 annual 113.4 8400 3.90E‐05 0.028476 lbs/month yes yes

acenaphthylene 208968 208968 35 annual 18.9 1400 1.22E‐05 0.008922 lbs/month yes yes

anthracene 120127 120127 1000 annual 540 40000 1.47E‐05 0.010712 lbs/month yes yes

benz(a)anthracene 56553 56553 5 1.19E‐05
benzo(a)pyrene 50328 50328 0.002 24 hr 0.001 5 0.0001 0.0002 0.0005 0.04 2.99E‐04 0.007181 lbs/24‐hr 0.218417 lbs/month no no yes no

Benzo(b)fluoranthene 205992 205992 5 1.96E‐06
benzo(g,h,i)perylene 191242 191242 13 annual 7.02 520 3.51E‐06 0.002559 lbs/month yes yes

Benzo(k)fluoranthene 207089 207089 5 2.32E‐06
benzo(j)fluoranthene 205823 205823 5 1.31E‐06
chrysene 218019 218019 5 3.49E‐06
dibenz(a,h)anthracene 53703 53703 5 4.13E‐06
fluoranthene 206440 206440 140 annual 75.6 5600 5.80E‐05 0.04233 lbs/month yes yes

fluorene 86737 86737 140 annual 75.6 5600 2.01E‐04 0.146632 lbs/month yes yes

Indeno(1,2,3‐cd)pyrene 193395 193395 5 3.17E‐06
phenanthrene 85018 85018 0.1 annual 0.054 4 2.24E‐04 0.163167 lbs/month yes yes

pyrene 129000 129000 100 annual 54 4000 3.50E‐05 0.025582 lbs/month yes yes

arsenic 7440382 7440382 0.0002 0.0001 0.008 4.89E‐03 3.567049 lbs/month no no

benzene 71432 71432 30 annual 30 24 hr 0.1 16.2 1200 1.5 3.6 0.054 4 2.16E‐02 15.77655 lbs/month 0.518681 lbs/24‐h 15.77655 lbs/month yes yes yes yes yes no

beryllium 7440417 7440417 0.02 24 hr 0.0004 0.001 0.0024 0.0002 0.016 2.50E‐04 0.006007 lbs/24‐hr 0.182704 lbs/month yes no no no

cadmium 7440439 7440439 0.0006 0.0003 0.024 6.09E‐04 0.444668 lbs/month no no

chromium 7440473 7440473 17 3.10E‐03
cobalt 7440484 7440484 0.2 8 hr 0.004 0.004 1.19E‐03 0.009535 lbs/8‐hr yes no

1,4‐dichlorobenzene 106467 106467 800 annual 0.25 432 32000 0.135 10 3.32E‐04 0.242403 lbs/month 0.242403 lbs/month yes yes yes yes

formaldehyde 50000 50000 30 24 hr 0.08 1.5 3.6 0.0432 3.2 2.84E‐02 0.682379 lbs/24‐hr 20.75568 lbs/month yes yes yes no

n‐hexane 110543 110543 700 annual 378 28000 4.98E‐01 363.6353 lbs/month yes yes

manganese and manganes7439965 7439965 0.3 annual 29 0.162 12 5.84E‐03 4.263184 lbs/month yes yes

mercury and mercury com7439976 7439976 0.3 annual 1 24 hr 7 0.162 12 0.05 0.12 9.89E‐04 0.722306 lbs/month 0.023747 lbs/24‐h yes yes yes yes

naphthalene 91203 91203 3 annual 520 8 hr 0.08 1.62 120 10.4 10.4 0.0432 3.2 7.08E‐04 0.516488 lbs/month 0.00566 lbs/8‐hr 0.516488 lbs/month yes yes yes yes yes yes

nickel 7440020 7440020 0.0058 0.0031 0.232 3.34E‐03 2.43779 lbs/month no no

selenium and inorganic sel7782492 7782492 2 8 hr 34 0.04 0.04 1.55E‐02 0.123941 lbs/8‐hr yes no

toluene 108883 108883 5000 24 hr 250 600 5.57E‐03 0.133737 lbs/24‐hr yes yes

ethylbenzene 100414 100414 1000 24 hr 0.4 50 120 0.216 16 1.12E‐03 0.02695 lbs/24‐hr 0.819741 lbs/month yes yes yes yes

methyl chloroform 71556 71556 6000 24 hr 300 720 2.38E‐04 0.00572 lbs/24‐hr yes yes

o‐xylene 95476 95476 390 annual 2 210.6 15600 0.00E+00 0 lbs/month yes yes

5‐methylchrysene 3697243 3697243 5 2.62E‐07
biphenyl 92524 92524 13 8 hr 0.43 0.26 0.26 0.2322 17.2 2.03E‐05 0.000162 lbs/8‐hr 0.014789 lbs/month yes yes yes yes

acetaldehyde 75070 75070 9 annual 0.5 4.86 360 0.27 20 1.18E‐02 8.602393 lbs/month 8.602393 lbs/month yes yes yes yes

acetophenone 98862 98862 490 8 hr 9.8 9.8 1.79E‐04 0.00143 lbs/8‐hr yes yes

acrolein 107028 107028 0.16 annual 5 1 hr 13 0.0864 6.4 0.005 0.005 4.06E‐03 2.962322 lbs/month 0.004058 lbs/hr yes yes yes yes

antimony 7440360 7440360 0.2 annual 0.108 8 2.15E‐04 0.156594 lbs/month yes yes

benzyl chloride 100447 100447 0.02 0.0108 0.8 8.34E‐03 6.089778 lbs/month yes no

diethyl hexyl phthalate 117817 117817 70 annual 0.61 37.8 2800 0.3294 24.4 8.70E‐04 0.635077 lbs/month 0.635077 lbs/month yes yes yes yes

bromoform 75252 75252 0.9 0.486 36 4.65E‐04 0.339288 lbs/month yes yes

carbon disulfide 75150 75150 700 annual 378 28000 1.55E‐03 1.130959 lbs/month yes yes

alpha chloroacetophenone532274 532274 0.03 annual 0.0162 1.2 8.34E‐05 0.060898 lbs/month yes yes

chlorobenzene 108907 108907 50 annual 4400 8 hr 27 2000 88 88 2.62E‐04 0.191393 lbs/month 0.002097 lbs/8‐hr yes yes yes yes

chloroform 67663 67663 0.4 0.216 16 7.03E‐04 0.513281 lbs/month yes yes

chromium, hexavalent ‐ pa18540299 18540299 0.1 annual 8.3E‐05 0.054 4 4E‐05 0.0033 9.41E‐04 0.687275 lbs/month 0.687275 lbs/month yes yes no no

cumene 98828 98828 400 annual 0.1 216 16000 0.054 4 6.36E‐05 0.046416 lbs/month 0.046416 lbs/month yes yes yes yes

cyanide 57125 57125 0.8 annual 50 1 hr 13 0.432 32 0.05 0.05 2.98E‐02 21.74921 lbs/month 0.029793 lbs/hr yes yes yes yes

2,4‐dinitrotoluene 121142 121142 2 8 hr 0.009 0.04 0.04 0.0049 0.36 3.34E‐06 2.67E‐05 lbs/8‐hr 0.002436 lbs/month yes yes yes yes

dimethyl sulfate 77781 77781 0.5 8 hr 0.01 0.01 5.72E‐04 0.004576 lbs/8‐hr yes yes

ethyl chloride 75003 75003 10000 24 hr 500 1200 5.01E‐04 0.012013 lbs/24‐hr yes yes

1,2‐dichloroethane 107062 107062 0.04 0.0216 1.6 4.77E‐04 0.347987 lbs/month yes yes

1,2‐dibromoethane 106934 106934 9 annual 0.002 4.86 360 0.0011 0.08 1.43E‐05 0.01044 lbs/month 0.01044 lbs/month yes yes yes yes

hydrogen chloride 7647010 7647010 20 annual 2100 1 hr 13 10.8 800 2.1 2.1 1.97E+00 1437.188 lbs/month 1.96875 lbs/hr yes no yes yes

hydrogen fluoride 7664393 7664393 14 annual 240 1 hr 13 7.56 560 0.24 0.24 9.00E‐02 65.7 lbs/month 0.09 lbs/hr yes yes yes yes

isophorone 78591 78591 280 1 hr 3.7 0.28 0.28 1.998 148 6.91E‐03 0.006912 lbs/hr 5.045816 lbs/month yes yes yes yes

methyl bromide 74839 74839 5 annual 2.7 200 1.91E‐03 1.391949 lbs/month yes yes

methyl chloride 74873 74873 90 annual 21 48.6 3600 6.32E‐03 4.610832 lbs/month yes yes

methyl ethyl ketone 78933 78933 5000 24 hr 250 600 4.65E‐03 0.111547 lbs/24‐hr yes yes

methyl hydrazine 60344 60344 0.03 annual 0.0087 0.0162 1.2 0.0047 0.348 2.03E‐03 1.478946 lbs/month 1.478946 lbs/month yes no yes no

methyl methacrylate 80626 80626 700 annual 378 28000 2.38E‐04 0.173994 lbs/month yes yes

methyl t‐butyl ether 1634044 1634044 3000 annual 1620 120000 4.17E‐04 0.304489 lbs/month yes yes

methylene chloride 75092 75092 2000 annual 14000 1 hr 60 13 1080 80000 14 14 32.4 2400 3.46E‐03 2.522908 lbs/month 0.003456 lbs/hr 2.522908 lbs/month yes yes yes yes yes yes

phenol 108952 108952 190 8 hr 3.8 3.8 1.91E‐04 0.001525 lbs/8‐hr yes yes

propionaldehyde 123386 123386 8 annual 4.32 320 4.53E‐03 3.305879 lbs/month yes yes

styrene 100425 100425 1000 annual 2 540 40000 1.08 80 2.98E‐04 0.217492 lbs/month 0.217492 lbs/month yes yes yes yes

tetrachloroethylene 127184 127184 40 annual 1400 24 hr 4 13 21.6 1600 70 168 2.16 160 5.12E‐04 0.374086 lbs/month 0.012299 lbs/24‐h 0.374086 lbs/month yes yes yes yes yes yes

vinyl acetate 108054 108054 200 annual 108 8000 9.06E‐05 0.066118 lbs/month yes yes

cyclohexane 110827 110827 6000 24 hr 300 720 6.31E‐06 0.000151 lbs/24‐hr yes yes

1,2,4‐trimethylbenzene 95636 95636 185 annual 1200 8 hr 14 99.9 7400 24 24 8.57E‐07 0.000626 lbs/month 6.86E‐06 lbs/8‐hr yes yes yes yes

2,2,4‐Trimethyl Pentane 540841 540841 3500 8 hr 1 70 70 5.00E‐05 0.0004 lbs/8‐hr yes yes

mixed xylenes 1330207 1330207 390 annual 2 210.6 15600 2.31E‐03 1.684297 lbs/month yes yes

sulfuric acid 7664939 7664939 1 annual 120 1 hr 9,13 0.54 40 0.12 0.12 1.13E+00 823.6238 lbs/month 1.128252 lbs/hr no no no no

hydrogen sulfide 7783064 7783064 10 annual 100 24 hr 5.4 400 5 12 0.00E+00 0 lbs/month 0 lbs/24‐h yes yes yes yes

1,1,2,2‐tetrachloroethane 79345 79345 0.02 0.0108 0.8 0.00E+00 0 lbs/month yes yes

1,1,2‐trichloroethane 79005 79005 0.06 0.0324 2.4 0.00E+00 0 lbs/month yes yes

1,1‐dichloroethane 75343 75343 500 annual 270 20000 0.00E+00 0 lbs/month yes yes

propylene dichloride 78875 78875 4 annual 0.2 2.16 160 0.108 8 0.00E+00 0 lbs/month 0 lbs/month yes yes yes yes

1,3‐dichloropropene 542756 542756 20 annual 0.2 10.8 800 0.108 8 0.00E+00 0 lbs/month 0 lbs/month yes yes yes yes

butane 106978 106978 23800 8 hr 22 476 476 5.81E‐01 4.648824 lbs/8‐hr yes yes

isobutyraldehyde 78842 78842 160 annual 86.4 6400 0.00E+00 0 lbs/month yes yes

carbon tetrachloride 56235 56235 480 annual 0.17 259.2 19200 0.0918 6.8 0.00E+00 0 lbs/month 0 lbs/month yes yes yes yes

methanol 67561 67561 20000 24 hr 28000 1 hr 1000 2400 28 28 0.00E+00 0 lbs/24‐hr 0 lbs/hr yes yes yes yes

pentane 109660 109660 17700 8 hr 354 354 7.19E‐01 5.755686 lbs/8‐hr yes yes

vinyl chloride 75014 75014 100 annual 0.11 54 4000 0.0594 4.4 0.00E+00 0 lbs/month 0 lbs/month yes yes yes yes

barium and soluble barium7440393 7440393 5 8 hr 35 0.1 0.1 6.37E‐06 5.1E‐05 lbs/8‐hr yes yes

copper 7440508 7440508 2 8 hr 0.04 0.04 1.23E‐06 9.85E‐06 lbs/8‐hr yes yes

molybdenum 7439987 7439987 30 8 hr 0.6 0.6 1.59E‐06 1.27E‐05 lbs/8‐hr yes yes

1,3‐butadiene 106990 106990 33 annual 0.03 17.82 1320 0.0162 1.2 2.54E‐04 0.185742 lbs/month 0.185742 lbs/month yes yes yes yes

magnesium 7439954 7439954 100 8 hr 38 2 2 1.31E‐01 1.048729 lbs/8‐hr yes yes

propylene 115071 115071 8600 8 hr 172 172 1.68E‐02 0.134313 lbs/8‐hr yes yes

1,2,3‐trimethylbenzene 526738 526738 185 annual 1200 8 hr 14 99.9 7400 24 24 0.00E+00 0 lbs/month 0 lbs/8‐hr yes yes yes yes

1,3,5‐trimethyl benzene 108678 108678 185 annual 1200 8 hr 14 99.9 7400 24 24 0.00E+00 0 lbs/month 0 lbs/8‐hr yes yes yes yes

cyclopentane 287923 287923 17200 8 hr 344 344 0.00E+00 0 lbs/8‐hr yes yes

methylcyclohexane 108872 108872 16000 8 hr 320 320 0.00E+00 0 lbs/8‐hr yes yes

n‐nonane 111842 111842 550 annual 297 22000 0.00E+00 0 lbs/month yes yes

1,1,1,2‐tetrachloroethane 630206 630206 0.1 0.054 4 0.00E+00 0 lbs/month yes yes

2,3,7,8‐tetrachlorodibenzo1746016 1746016 2E‐06 annual 2.3E‐08 33 1E‐06 8E‐05 1E‐08 9E‐07 1.70E‐10 1.24E‐07 lbs/month 1.24E‐07 lbs/month yes yes yes yes

yellow columns = must enter information 
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Pollutant	Dispersion	Analysis	by	Unit

1‐hr 8‐hr 24‐hr Annual

EU4
Power	Plant	Emergency	
Engine 1.97E+02 9.25E+01 5.50E+01 4.82E+00

EU5 Fire	Pump 3.86E+02 1.98E+02 1.12E+02 1.06E+01
EU22 Rotary	Kiln 3.87E+00 2.09E+00 1.10E+00 5.65E‐02
EU26 Waterbath	heater 4.56E+02 3.41E+02 2.06E+02 1.51E+01
EU27 Kiln	Backup	Power 1.35E+02 5.38E+01 3.19E+01 2.63E+00
TANK1 Gasoline	Tank 2.65E+03 1.03E+03 4.73E+02 1.92E+01
‐ ‐ ‐ ‐ ‐ ‐

EU4 EU5 EU22 EU26 EU27 TANK1 EU4 EU5 EU22 EU26 EU27 TANK1 Total EU4 EU5 EU22 EU26 EU27 TANK1 Total
benzo(a)pyrene 5.03E+04 5.24E‐06 3.91E‐07 2.91E‐04 1.29E‐06 1.29E‐06 0.00E+00 1.03E‐03 1.51E‐04 1.13E‐03 5.89E‐04 1.75E‐04 0.00E+00 3.07E‐03 4.85E‐04 7.73E‐05 6.09E‐04 4.40E‐04 6.95E‐05 0.00E+00 1.68E‐03
arsenic 7440382 0.00E+00 0.00E+00 6.16E‐04 3.09E‐08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.38E‐03 1.41E‐05 0.00E+00 0.00E+00 2.40E‐03 0.00E+00 0.00E+00 1.29E‐03 1.05E‐05 0.00E+00 0.00E+00 1.30E‐03
benzene 71432 5.79E‐04 4.32E‐05 1.95E‐03 3.24E‐07 1.43E‐04 5.69E‐06 1.14E‐01 1.67E‐02 7.56E‐03 1.48E‐04 1.93E‐02 1.51E‐02 1.73E‐01 5.36E‐02 8.55E‐03 4.09E‐03 1.11E‐04 7.68E‐03 5.85E‐03 7.98E‐02
beryllium 7440417 0.00E+00 0.00E+00 3.15E‐05 1.85E‐09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.22E‐04 8.45E‐07 0.00E+00 0.00E+00 1.23E‐04 0.00E+00 0.00E+00 6.60E‐05 6.32E‐07 0.00E+00 0.00E+00 6.67E‐05
cadmium 7440439 0.00E+00 0.00E+00 7.66E‐05 1.70E‐07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.97E‐04 7.75E‐05 0.00E+00 0.00E+00 3.74E‐04 0.00E+00 0.00E+00 1.60E‐04 5.79E‐05 0.00E+00 0.00E+00 2.18E‐04
cobalt 7440484 0.00E+00 0.00E+00 1.50E‐04 1.30E‐08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.81E‐04 5.92E‐06 0.00E+00 0.00E+00 5.87E‐04 0.00E+00 0.00E+00 3.14E‐04 4.42E‐06 0.00E+00 0.00E+00 3.19E‐04
formaldehyde 50000 7.32E‐04 5.46E‐05 2.60E‐03 1.16E‐05 1.81E‐04 0.00E+00 1.44E‐01 2.11E‐02 1.01E‐02 5.28E‐03 2.44E‐02 0.00E+00 2.05E‐01 6.77E‐02 1.08E‐02 5.45E‐03 3.95E‐03 9.71E‐03 0.00E+00 9.77E‐02
nickel 7440020 0.00E+00 0.00E+00 4.20E‐04 3.24E‐07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.63E‐03 1.48E‐04 0.00E+00 0.00E+00 1.78E‐03 0.00E+00 0.00E+00 8.80E‐04 1.11E‐04 0.00E+00 0.00E+00 9.91E‐04
selenium	and	inorganic	selenium	compounds 7782492 0.00E+00 0.00E+00 1.95E‐03 3.71E‐09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.56E‐03 1.69E‐06 0.00E+00 0.00E+00 7.56E‐03 0.00E+00 0.00E+00 4.09E‐03 1.26E‐06 0.00E+00 0.00E+00 4.09E‐03
benzyl	chloride 100447 0.00E+00 0.00E+00 1.05E‐03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.07E‐03 0.00E+00 0.00E+00 0.00E+00 4.07E‐03 0.00E+00 0.00E+00 2.20E‐03 0.00E+00 0.00E+00 0.00E+00 2.20E‐03
chromium,	hexavalent	‐	particulate 18540299 0.00E+00 0.00E+00 1.19E‐04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.59E‐04 0.00E+00 0.00E+00 0.00E+00 4.59E‐04 0.00E+00 0.00E+00 2.48E‐04 0.00E+00 0.00E+00 0.00E+00 2.48E‐04
methyl	hydrazine 60344 0.00E+00 0.00E+00 2.55E‐04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.88E‐04 0.00E+00 0.00E+00 0.00E+00 9.88E‐04 0.00E+00 0.00E+00 5.35E‐04 0.00E+00 0.00E+00 0.00E+00 5.35E‐04
sulfuric	acid 7664939 7.47E‐05 1.09E‐05 1.42E‐01 1.42E‐06 2.23E‐05 0.00E+00 1.47E‐02 4.22E‐03 5.50E‐01 6.47E‐04 3.02E‐03 0.00E+00 5.73E‐01 6.91E‐03 2.17E‐03 2.97E‐01 4.84E‐04 1.20E‐03 0.00E+00 3.08E‐01

EU4 EU5 EU22 EU26 EU27 TANK1 Total EU4 EU5 EU22 EU26 EU27 TANK1 Total
2.88E‐04 4.36E‐05 3.19E‐04 2.66E‐04 4.12E‐05 0.00E+00 9.58E‐04 2.52E‐05 4.15E‐06 1.64E‐05 1.95E‐05 3.40E‐06 0.00E+00 6.87E‐05
0.00E+00 0.00E+00 6.75E‐04 6.35E‐06 0.00E+00 0.00E+00 6.81E‐04 0.00E+00 0.00E+00 3.48E‐05 4.65E‐07 0.00E+00 0.00E+00 3.52E‐05
3.18E‐02 4.82E‐03 2.14E‐03 6.67E‐05 4.55E‐03 2.69E‐03 4.61E‐02 2.79E‐03 4.59E‐04 1.10E‐04 4.89E‐06 3.76E‐04 1.09E‐04 3.85E‐03
0.00E+00 0.00E+00 3.46E‐05 3.81E‐07 0.00E+00 0.00E+00 3.50E‐05 0.00E+00 0.00E+00 1.78E‐06 2.79E‐08 0.00E+00 0.00E+00 1.81E‐06
0.00E+00 0.00E+00 8.40E‐05 3.49E‐05 0.00E+00 0.00E+00 1.19E‐04 0.00E+00 0.00E+00 4.32E‐06 2.56E‐06 0.00E+00 0.00E+00 6.88E‐06
0.00E+00 0.00E+00 1.65E‐04 2.67E‐06 0.00E+00 0.00E+00 1.67E‐04 0.00E+00 0.00E+00 8.48E‐06 1.95E‐07 0.00E+00 0.00E+00 8.67E‐06
4.03E‐02 6.10E‐03 2.85E‐03 2.38E‐03 5.76E‐03 0.00E+00 5.74E‐02 3.53E‐03 5.80E‐04 1.47E‐04 1.74E‐04 4.75E‐04 0.00E+00 4.90E‐03
0.00E+00 0.00E+00 4.61E‐04 6.67E‐05 0.00E+00 0.00E+00 5.28E‐04 0.00E+00 0.00E+00 2.37E‐05 4.89E‐06 0.00E+00 0.00E+00 2.86E‐05
0.00E+00 0.00E+00 2.14E‐03 7.62E‐07 0.00E+00 0.00E+00 2.14E‐03 0.00E+00 0.00E+00 1.10E‐04 5.58E‐08 0.00E+00 0.00E+00 1.10E‐04
0.00E+00 0.00E+00 1.15E‐03 0.00E+00 0.00E+00 0.00E+00 1.15E‐03 0.00E+00 0.00E+00 5.93E‐05 0.00E+00 0.00E+00 0.00E+00 5.93E‐05
0.00E+00 0.00E+00 1.30E‐04 0.00E+00 0.00E+00 0.00E+00 1.30E‐04 0.00E+00 0.00E+00 6.70E‐06 0.00E+00 0.00E+00 0.00E+00 6.70E‐06
0.00E+00 0.00E+00 2.80E‐04 0.00E+00 0.00E+00 0.00E+00 2.80E‐04 0.00E+00 0.00E+00 1.44E‐05 0.00E+00 0.00E+00 0.00E+00 1.44E‐05
4.11E‐03 1.22E‐03 1.56E‐01 2.92E‐04 7.13E‐04 0.00E+00 1.62E‐01 3.60E‐04 1.16E‐04 8.02E‐03 2.14E‐05 5.88E‐05 0.00E+00 8.57E‐03

Emission	Rates
(g/s)

Dispersion	Parameter
((µg/m3)/(g/s))

8‐hr	Ambient	Impacts
(µg/m3)

24‐hr	Ambient	Impacts Annual	Ambient	Impacts

Emission	Unit	ID
Emission	Unit	
Description

Pollutant CAS	No.	No	Dashes

1‐hr	Ambient	Impacts
(µg/m3)



TOXIC AIR CONTAMINANTS
Predicted Ambient Impact (Modeling) - Rule 227(1)(c)

Facility Name: Facility Address:

1st ITSL 

µg/m³

1st ITSL 

Avg 

Time

2nd 

ITSL 

µg/m³

2nd 

ITSL 

Avg 

Time

IRSL / 

SRSL

µg/m³ 
(annual 

Avg 

Time)

For 1st ITSL 

time 

period 

For 2nd 

ITSL time 

period 

For IRSL / 

SRSL time 

period 

(annual) 

PAI for 

1st ITSL 

µg/m³

PAI for 

2nd ITSL 

µg/m³

PAI for 

IRSL or 

SRSL 

µg/m³
Derivation 

Method 1st ITSL 2nd ITSL

IRSL or 

SRSL

benzo(a)pyrene 50328 50328 0.002 24 hr 0.001 5 32 ERROR 40 9.58E‐04 6.87E‐05 AERMOD yes yes

arsenic 7440382 7440382 0.0002 ERROR ERROR 40 3.52E‐05 AERMOD yes

benzene 71432 71432 30 annual 30 24 hr 0.1 40 32 40 3.85E‐03 4.61E‐02 3.85E‐03 AERMOD yes yes yes

beryllium 7440417 7440417 0.02 24 hr 0.0004 32 ERROR 40 3.50E‐05 1.81E‐06 AERMOD yes yes

cadmium 7440439 7440439 0.0006 ERROR ERROR 40 6.88E‐06 AERMOD yes

cobalt 7440484 7440484 0.2 8 hr 24 ERROR 3.19E‐04 AERMOD yes

formaldehyde 50000 50000 30 24 hr 0.08 32 ERROR 40 5.74E‐02 4.90E‐03 AERMOD yes yes

nickel 7440020 7440020 0.0058 ERROR ERROR 40 2.86E‐05 AERMOD yes

selenium and inorganic sele7782492 7782492 2 8 hr 34 24 ERROR 4.09E‐03 AERMOD yes

benzyl chloride 100447 100447 0.02 ERROR ERROR 40 5.93E‐05 AERMOD yes

chromium, hexavalent ‐ pa 18540299 18540299 0.1 annual 8E‐05 40 ERROR 40 6.70E‐06 6.70E‐06 AERMOD yes yes

methyl hydrazine 60344 60344 0.03 annual 0.0087 40 ERROR 40 1.44E‐05 1.44E‐05 AERMOD yes yes

sulfuric acid 7664939 7664939 1 annual 120 1 hr 9,13 40 16 8.57E‐03 5.73E‐01 AERMOD yes yes

AERMOD

yellow columns = must enter information 

Links: PAI (µg/m³)

Toxics Screening Level Query Footnotes 
Procedure for the Carcinogenic PAHs of Footnote No. 5

Air Dispersion Modeling  ‐ Predicted 

Ambient Impact (PAI)

Is PAI less than Screening 

Level?

Indexes in Stack Dispersion 

Analysis Table

Chemical Name CAS No.

Screening Level

A
Q
D
 F
o
o
tn
o
te

CAS No.

annual

Averaging Time

Generic Impacts

Modeled at 1 lb/hr:

1 hr
8 hr
24 hr

Page 1 of 1


	Table of Contents
	Table of Contents
	List of Figures
	List of Figures
	List of Tables
	List of Tables
	1. Executive Summary
	2. Project Description
	2.1. Process Description
	2.2. Proposed Project
	2.2.1. Rotary Lime Kiln
	2.2.2. Natural Gas-Fired Engine Power Plant
	2.2.3. Ancillary Operations


	3. Facility Site Map
	4. Emission Calculations
	4.1. Emission Calculation Methodology
	4.1.1. Kiln
	4.1.2. Nuisance Collectors
	4.1.3. Roads
	4.1.4. Stockpiles
	4.1.5. Storage Tanks
	4.1.6. Natural Gas Combustion (Normal Operations)
	4.1.7. Emergency Generators
	4.1.8. Material Handling
	4.1.9. Quarry
	4.1.9.1. Blasting
	4.1.9.2. Drilling
	4.1.9.3. Crusher

	4.1.10. GHGs
	4.1.10.1. Fuel Combustion GHGs
	4.1.10.2. Kiln Calcining GHGs
	4.1.10.3. Quarry Blasting


	4.2. Summary of Proposed PTE Emissions

	5. Regulatory Applicability Analysis
	5.1. Federal Regulatory Applicability Analysis
	5.1.1. PSD Applicability
	5.1.2. NSPS
	5.1.2.1. Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units (NSPS Subpart Db)
	5.1.2.2. Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units (NSPS Subpart Dc)
	5.1.2.3. Standards of Performance for Volatile Organic Liquid Storage Vessels (Including Petroleum Liquid Storage Vessels) for Which Construction, Reconstruction, or Modification Commenced After July 23, 1984 (NSPS Subpart Kb)
	5.1.2.4. Standards of Performance for Coal Preparation and Processing Plants (NSPS Subpart Y)
	5.1.2.5. Standards of Performance for Lime Manufacturing Plants (NSPS Subpart HH)
	5.1.2.6. Standards of Performance for Nonmetallic Mineral Processing Plants (NSPS Subpart OOO)
	5.1.2.7. Standards of Performance for Stationary Compression Ignition Internal Combustion Engines (NSPS Subpart IIII)
	5.1.2.8. Standards of Performance for Stationary Spark Ignition Internal Combustion Engines (NSPS Subpart JJJJ)

	5.1.3. NESHAP
	5.1.3.1. National Emission Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines (MACT Subpart ZZZZ)
	5.1.3.2. Standards for Lime Manufacturing Plants (MACT Subpart AAAAA)
	5.1.3.3. National Emission Standards for Hazardous Air Pollutants for Major Sources: Industrial, Commercial, and Institutional Boilers and Process Heaters (MACT Subpart DDDDD)
	5.1.3.4. National Emission Standards for Hazardous Air Pollutants for Source Category: Gasoline Dispensing Facilities (MACT Subpart CCCCCC)
	5.1.3.5. National Emission Standards for Hazardous Air Pollutants for Industrial, Commercial, and Institutional Boilers Area Sources (MACT Subpart JJJJJJ)


	5.2. Michigan Regulatory Applicability Analysis
	1.1.
	1.1.
	5.2.1. MAC R 336.1201 (Rule 201)
	5.2.2. MAC R 336.1224 (Rule 224)
	5.2.3. MAC R 336.1225 (Rule 225)
	5.2.4. MAC R 336.1301 (Rule 301)
	5.2.5. MAC R 336.1331 (Rule 331)
	5.2.6. MAC R 336.1401 (Rule 401)
	5.2.7. MAC R 336.1402 (Rule 402)
	5.2.8. MAC R 336.1604 (Rule 604)
	5.2.9. MAC R 336.1605 (Rule 605)
	5.2.10. MAC R 336.1623 (Rule 623)
	5.2.11. MAC R 336.1702 (Rule 702)
	5.2.12. MAC R 336.1703 (Rule 703)
	5.2.13. MAC R 336.1704 (Rule 704)
	5.2.14. MAC R 336.1801 (Rule 801)
	5.2.15. MAC R 336.1802 (Rule 802)
	5.2.16. MAC R 336.1818 (Rule 818)


	6. BACT Analysis
	6.1. BACT Definition
	6.1.1. Emission Limitation
	6.1.2. Case-by-Case Basis
	6.1.3. Achievable
	6.1.4. Floor

	6.2. Redefining the Source
	6.3. BACT Methodology
	6.3.1. Step 1 – Identify All Control Technologies
	6.3.2. Step 2 – Eliminate Technically Infeasible Options
	6.3.3. Step 3 – Rank Remaining Control Options by Effectiveness
	6.3.4. Step 4 – Evaluate Most Effective Controls and Document Results
	6.3.5. Step 5 – Select BACT

	6.4. BACT Requirement
	6.4.1. Identification of Potential Control Technologies
	6.4.2. Economic Feasibility Analysis

	6.5. NOX BACT
	6.5.1. NOX Emissions from the Lime Kiln
	6.5.1.1. NOX BACT Stepwise Evaluation
	6.5.1.2. NOX BACT Evaluation Summary for the Lime Kiln

	6.5.2. NOX Emissions from the Power Plant
	6.5.2.1. NOX BACT Stepwise Evaluation
	6.5.2.2. NOX BACT Evaluation Summary for the Power Plant

	6.5.3. NOX Emissions from the Emergency Engines
	6.5.3.1. NOX BACT Stepwise Evaluation
	6.5.3.2. NOX BACT Evaluation Summary for the Emergency Engines

	6.5.4. NOX Emissions from the Water Bath Heater
	6.5.4.1. NOX BACT Stepwise Evaluation
	6.5.4.2. NOX BACT Evaluation Summary for the Water Bath Heater


	6.6. CO BACT
	6.6.1. CO Emissions from the Lime Kiln
	6.6.1.1. CO BACT Stepwise Evaluation
	6.6.1.2. CO BACT Evaluation Summary for the Lime Kiln

	6.6.2. CO Emissions from the Power Plant
	6.6.2.1. CO BACT Stepwise Evaluation
	6.6.2.2. CO BACT Evaluation Summary for the Power Plant

	6.6.3. CO Emissions from the Emergency Engines
	6.6.3.1. CO BACT Stepwise Evaluation
	6.6.3.2. CO BACT Evaluation Summary for the Emergency Engines

	6.6.4. CO Emissions from the Water Bath Heater
	6.6.4.1. CO BACT Stepwise Evaluation
	6.6.4.2. CO BACT Evaluation Summary for the Water Bath Heater


	6.7. VOC BACT
	6.7.1. VOC Emissions from the Lime Kiln
	6.7.1.1. VOC BACT Stepwise Evaluation
	6.7.1.2. VOC BACT Evaluation Summary for the Lime Kiln

	6.7.2. VOC Emissions from the Power Plant
	6.7.2.1. VOC BACT Stepwise Evaluation
	6.7.2.2. VOC BACT Evaluation Summary for the Power Plant

	6.7.3. VOC Emissions from the Emergency Engines
	6.7.3.1. VOC BACT Stepwise Evaluation
	6.7.3.2. VOC BACT Evaluation Summary for the Emergency Engines

	6.7.4. VOC Emissions from the Water Bath Heater
	6.7.4.1. VOC BACT Stepwise Evaluation
	6.7.4.2. VOC BACT Evaluation Summary for the Water Bath Heater

	6.7.5. VOC Emissions from the Tanks
	6.7.5.1. VOC BACT Stepwise Evaluation
	6.7.5.2. VOC BACT Evaluation Summary for the Tanks


	6.8. SO2 BACT
	6.8.1. SO2 Emissions from the Lime Kiln
	6.8.1.1. SO2 BACT Stepwise Evaluation
	6.8.1.2. SO2 BACT Evaluation Summary for the Lime Kiln

	6.8.2. SO2 Emissions from the Power Plant
	6.8.2.1. SO2 BACT Stepwise Evaluation
	6.8.2.2. SO2 BACT Evaluation Summary for the Power Plant

	6.8.3. SO2 Emissions from the Emergency Engines
	6.8.3.1. SO2 BACT Stepwise Evaluation
	6.8.3.2. SO2 BACT Evaluation Summary for the Emergency Engines

	6.8.4. SO2 Emissions from the Water Bath Heater
	6.8.4.1. SO2 BACT Stepwise Evaluation
	6.8.4.2. SO2 BACT Evaluation Summary for the Water Bath Heater


	6.9. PM/PM10/PM2.5 BACT
	6.9.1. PM/PM10/PM2.5 Emissions from the Lime Kiln
	6.9.1.1. PM/PM10/PM2.5 BACT Stepwise Evaluation
	6.9.1.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Lime Kiln

	6.9.2. PM/PM10/PM2.5 Emissions from the Power Plant
	6.9.2.1. PM/PM10/PM2.5 BACT Stepwise Evaluation
	6.9.2.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Power Plant

	6.9.3. PM/PM10/PM2.5 Emissions from the Emergency Engines
	6.9.3.1. PM/PM10/PM2.5 BACT Stepwise Evaluation
	6.9.3.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Emergency Engines

	6.9.4. PM/PM10/PM2.5 Emissions from the Water Bath Heater
	6.9.4.1. PM/PM10/PM2.5 BACT Stepwise Evaluation
	6.9.4.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Water Bath Heater

	6.9.5. PM/PM10/PM2.5 Emissions from the Roadways
	6.9.5.1. PM/PM10/PM2.5 BACT Stepwise Evaluation
	6.9.5.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Roadways

	6.9.6. PM/PM10/PM2.5 Emissions from the Stockpiles
	6.9.6.1. PM/PM10/PM2.5 BACT Stepwise Evaluation
	6.9.6.2. PM/PM10/PM2.5 BACT Evaluation Summary for the Stockpiles

	6.9.7. PM/PM10/PM2.5 Emissions from Material Handling
	6.9.7.1. PM/PM10/PM2.5 BACT Stepwise Evaluation
	6.9.7.2. PM/PM10/PM2.5 BACT Evaluation Summary for Material Handling


	6.10. GHG BACT
	6.10.1. CO2 Emissions from the Lime Kiln
	6.10.1.1. Identification of Potential CO2 Control Techniques (Step 1)
	6.10.1.1.1 Carbon Capture and Storage (CCS)
	6.10.1.1.2 Calera Process
	6.10.1.1.3 Selection of the most efficient kiln technology
	6.10.1.1.4 Selection of the lowest carbon fuel
	6.10.1.1.5 Installation of energy efficient options for the rotary kiln

	6.10.1.2. Elimination of Technically Infeasible Control Options (Step 2)
	6.10.1.2.1 Carbon Capture and Storage (CCS)
	6.10.1.2.2 Calera Process
	6.10.1.2.3 Selection of the most efficient kiln technology
	6.10.1.2.4 Selection of the lowest carbon fuel
	6.10.1.2.5 Installation of energy efficient options for the rotary kiln

	6.10.1.3. Rank of Remaining Control Technologies (Step 3)
	6.10.1.4. Evaluation of Most Stringent Controls (Step 4)
	6.10.1.4.1 Carbon Capture and Storage (CCS)
	6.10.1.4.2 Selection of the most efficient kiln technology
	6.10.1.4.3 Installation of energy efficient options for the rotary kiln

	6.10.1.5. Selection of CO2 BACT (Step 5) for the Lime Kiln

	6.10.2. CH4 Emissions from the Lime Kiln
	6.10.2.1. Identification of Potential Control Techniques (Step 1)
	6.10.2.2. Elimination of Technically Infeasible Control Options (Step 2)
	6.10.2.3. Rank of Remaining Control Technologies (Step 3)
	6.10.2.4. Evaluation of Most Stringent Controls (Step 4)
	6.10.2.5. Selection of CH4 BACT for the Lime Kiln (Step 5)

	6.10.3. N2O Emissions from the Lime Kiln
	6.10.3.1. Identification of Potential Control Techniques (Step 1)
	6.10.3.2. Elimination of Technically Infeasible Control Options (Step 2)
	6.10.3.3. Rank of Remaining Control Technologies (Step 3)
	6.10.3.4. Evaluation of Most Stringent Controls (Step 4)
	6.10.3.5. Selection of N2O BACT for the Lime Kiln (Step 5)

	6.10.4. CO2 Emissions from the Power Plant
	6.10.4.1. CO2 BACT Stepwise Evaluation
	6.10.4.2. CO2 BACT Evaluation Summary for the Power Plant

	6.10.5. CH4 Emissions from the Power Plant
	6.10.5.1. CH4 BACT Stepwise Evaluation
	6.10.5.2. CH4 BACT Evaluation Summary for the Power Plant

	6.10.6. N2O Emissions from the Power Plant
	6.10.6.1. N2O BACT Stepwise Evaluation
	6.10.6.2. N2O BACT Evaluation Summary for the Power Plant

	6.10.7. CO2 Emissions from the Emergency Engines
	6.10.7.1. CO2 BACT Stepwise Evaluation
	6.10.7.2. CO2 BACT Evaluation Summary for the Emergency Engines

	6.10.8. CH4 Emissions from the Emergency Engines
	6.10.8.1. CH4 BACT Stepwise Evaluation
	6.10.8.2. CH4 BACT Evaluation Summary for the Emergency Engines

	6.10.9. N2O Emissions from the Emergency Engines
	6.10.9.1. N2O BACT Stepwise Evaluation
	6.10.9.2. N2O BACT Evaluation Summary for the Emergency Engines

	6.10.10. CO2 Emissions from the Water Bath Heater
	6.10.10.1. CO2 BACT Stepwise Evaluation
	6.10.10.2. CO2 BACT Evaluation Summary for the Water Bath Heater

	6.10.11. CH4 Emissions from the Water Bath Heater
	6.10.11.1. CH4 BACT Stepwise Evaluation
	6.10.11.2. CH4 BACT Evaluation Summary for the Water Bath Heater

	6.10.12. N2O Emissions from the Water Bath Heater
	6.10.12.1. N2O BACT Stepwise Evaluation
	6.10.12.2. N2O BACT Evaluation Summary for the Water Bath Heater


	6.11. Opacity BACT
	6.11.1. Opacity Emissions from the Lime Kiln
	6.11.1.1. Identify Air Pollution Control Technologies (Step 1)
	6.11.1.2. Eliminate Technically Infeasible Options (Step 2)
	6.11.1.3. Rank Remaining Control Technologies (Step 3)
	6.11.1.4. Evaluation of the Most Stringent Controls (Step 4)
	6.11.1.5. Selection of Opacity BACT (Step 5)

	6.11.2. Opacity Emissions from the Power Plant
	6.11.2.1. Opacity BACT Stepwise Evaluation
	6.11.2.2. Opacity BACT Evaluation Summary for the Emergency Engines

	6.11.3. Opacity Emissions from the Emergency Engines
	6.11.3.1. Opacity BACT Stepwise Evaluation
	6.11.3.2. Opacity BACT Evaluation Summary for the Emergency Engines

	6.11.4. Opacity Emissions from the Water Bath Heater
	6.11.4.1. Opacity BACT Stepwise Evaluation
	6.11.4.2. Opacity BACT Evaluation Summary for the Water Bath Heater

	6.11.5. Opacity Emissions from the Roadways
	6.11.5.1. Opacity BACT Stepwise Evaluation
	6.11.5.2. Opacity BACT Evaluation Summary for the Roadways

	6.11.6. Opacity Emissions from the Stockpiles
	6.11.6.1. Opacity BACT Stepwise Evaluation
	6.11.6.2. Opacity BACT Evaluation Summary for the Stockpiles

	6.11.7. Opacity Emissions from Material Handling
	6.11.7.1. Opacity BACT Stepwise Evaluation
	6.11.7.2. Opacity BACT Evaluation Summary for the Conveyor Transfers


	6.12. Maintenance, Startup, and Shutdown (MSS) BACT
	6.12.1. MSS Emissions from the Lime Kiln
	6.12.2. MSS Emissions from the Power Plant

	6.13. Selected BACT Summary

	APPENDIX A: Permit Application Form
	APPENDIX B: Facility Plot Plans and Process Flow Diagrams
	APPENDIX C: Emission calculations
	APPENDIX D: Manufacturer’s Specification Sheets
	APPENDIX E: BACT Supporting Documentation
	APPENDIX F: Dispersion MOdeling Report
	Appendix B.pdf
	434-300-8100-01
	Sheets and Views
	434-300-8100-01


	434-321-1003-01
	Sheets and Views
	434-321-1003-01
	OLE3



	434-321-1003-02
	Sheets and Views
	434-321-1003-02
	OLE3



	434-321-1005-01
	Sheets and Views
	434-321-1005-01
	OLE3



	434-321-1005-02
	Sheets and Views
	434-321-1005-02
	OLE3



	434-321-8100-01
	Sheets and Views
	434-321-8100-01


	434-345-8100-01
	Sheets and Views
	8100-01


	434-345-8100-02
	Sheets and Views
	8100-02


	434-365-8100-01
	Sheets and Views
	434-365-8100-01



	Appendix D.pdf
	32189_R1_Datasheet_EN
	CAT - Diesel Engine
	CG260-12-E080-60-04160-M-S-IMP-EN
	CG260-16-E080-60-04160-M-S-IMP-EN
	G3516 - 1966 kW - EM1345-02
	G3520 - 2469kW - EM0919-04
	J620 J02
	J624 H02
	ju4h-uf30
	LEHE1577-01 - 500kW

	Appendix E.pdf
	Appendix E - BACT Supporting Info
	Appendix E - BACT Supporting Info 2
	Appendix E - BACT Supporting Info 3
	Appendix E - BACT Supporting Info 4
	Appendix E - BACT Supporting Info 5
	Appendix E - BACT Supporting Info 6

	Rexton Modeling Report Final 2019-1119.pdf
	1. Executive Summary
	2. Project Description
	2.1. Site Location
	2.2. Project Description
	2.3. PSD Applicability
	2.4. Pre-Construction Ambient Monitoring

	3. Near-Field Air DIspersion Modeling Requirements
	3.1. SIL Analysis
	3.2. NAAQS Analysis
	3.3. PSD Increment Analysis
	3.4. Toxics Modeling

	4. Near-Field Air Dispersion Modeling Methodology
	4.1. Dispersion Model Selection
	4.2. Source Characterization
	4.3. Building Downwash
	4.4. Coordinate System
	4.5. Receptor Grid
	4.6. Terrain Elevations
	4.7. Meteorological Data
	4.8. NO2 Conversion Methodology
	4.9. Representation of Emission Sources
	4.9.1. Representation of Varied Operating Scenarios
	4.9.2. Treatment of Intermittent Emission Sources


	5. Near-Field Air Dispersion Modeling Results
	5.1. SIL Modeling Results
	5.2. NAAQS and Class II PSD Increment Modeling Results
	5.3. Class I Modeling
	5.4.   Rule 225 Modeling

	6. Secondary PM2.5 and Ozone FOrmation impacts Analysis
	6.1. Analysis Using EPA’s Illustrative MERPs
	APPENDIX A: Model Input Sheets
	APPENDIX B: Rule 225 Toxics Analysis



	Appendix C.pdf
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9


