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1.0 INTRODUCTION 

1.1 Background 

The J.R. Simplot Company (Simplot) is proposing to construct and operate a new potato-processing 

facility near Moses Lake, Washington (Facility). A Notice of Construction (NOC) application was 

submitted to the Washington State Department of Ecology (Ecology) for the original project in May 

2023, and a permit (Approval Order No. 23AQ-E016; Permit) was issued by Ecology on November 8, 

2023. This NOC application requests revisions to the Permit that will allow the Facility to be constructed 

and operated in ways that differ from the descriptions and assumptions in the original NOC application. 

This NOC application includes descriptions of equipment and operations, as well as assumptions that 

were not included in the original May 2023 NOC application and were therefore not reviewed by 

Ecology. Because this revision request has been submitted relatively soon after the Permit was issued, it 

includes emissions attributable to the original project, as well as those attributable to the new 

equipment, operations, and assumptions, rather than incremental emission increases. Simplot requests 

that Ecology review the updated project as described in this NOC application supporting information 

report and revise the Permit to incorporate the new equipment, operations, and assumptions. The 

Facility’s expected potential-to-emit following implementation of the revisions described in this 

document will not exceed the Prevention of Significant Deterioration (PSD) major source threshold, 

meaning the Facility continues to not be subject to review under the PSD program. Simplot has retained 

Landau Associates, Inc. (Landau) to prepare this NOC application on its behalf. 

1.2 Organization 

The key components of this NOC application supporting information report are as follows: 

• A description of the Facility following implementation of the currently requested revisions 

• Expected criteria pollutant and toxic air pollutant (TAP) emissions attributable to the Facility 
following implementation of the currently requested revisions 

• A discussion of potentially applicable air quality regulations 

• An analysis of Best Available Control Technology (BACT) for criteria pollutants and TAPs (tBACT) 

• An assessment of compliance with ambient air quality standards 

• An assessment of compliance with applicable TAP regulations. 

Completed and signed NOC application forms are provided in Appendix A. A process flow diagram 

updated to reflect the currently requested revisions is provided in Appendix B. Detailed project emission 

calculations updated to reflect the currently requested revisions are provided in Appendix C. All 

modeling files developed in support of this updated NOC application are available upon request. 
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1.3 Summary of Findings 

A regulatory review was performed to assess the applicability of federal and state air quality regulations 

to the Facility following implementation of the currently requested revisions, as well as the likelihood 

the Facility will operate in compliance with the identified applicable regulations. Analyses of emission 

reduction alternatives were prepared to propose BACT and tBACT for new emission units associated 

with this Permit revision request. Air dispersion modeling was conducted to assess compliance with 

ambient air quality standards and to predict ambient TAP concentration increases for comparison with 

regulatory screening thresholds. In summary, the results of these analyses indicate that the following 

will occur: 

• The Facility will continue to comply with all applicable federal and state air quality regulations. 

• All new emission units associated with the currently requested revision will employ BACT and 
tBACT for all criteria pollutants and applicable TAPs, respectively. 

• Model-predicted ambient criteria air pollutant concentrations attributable to the Facility 
indicate that the Facility will not cause or contribute to an exceedance of any ambient air quality 
standards. 

• Model-predicted ambient concentration increases attributable to the Facility will not exceed any 
regulatory TAP screening thresholds. 
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2.0 FACILITY DESCRIPTION 

2.1 Facility Location 

The Facility is located at 2107 Road O NE near Moses Lake, which is in Grant County. The Facility location 

is shown on Figure 1 while the locations of Facility structures and emission points are shown on Figure 2. 

2.2 Description of Equipment and Operational Changes 

As currently permitted, the Facility consists of two potato process lines housed in a production building. 

Exhaust from both production line fryers is directed to a single wet electrostatic precipitator (WESP) to 

achieve a high degree of emissions control, and which Ecology has determined constitutes BACT for 

particulate matter (PM) emissions from the fryers. Production dryers vent directly to the atmosphere. 

Steam for process needs and building heat is provided by a boiler with a rated heat input of 120 million 

British thermal units per hour (MMBtu/hr) on a higher heating value (HHV) basis. The boiler is capable of 

firing natural gas alone or in combination with biogas generated by an anaerobic digester. Two diesel-

fired water pump engines support the building fire protection system and one diesel-fired emergency 

generator supplies backup power in the case of a power outage. 

This NOC application requests the following revisions to the Permit to allow the Facility to be 

constructed and operated in a manner that will meet Simplot’s business objectives: 

• The gas-fired boiler will have a rated heat input of 103 MMBtu/hr rather than the currently 

permitted heat input of 120 MMBtu/hr. 

• The maximum throughput of both potato-processing lines will be 10 percent greater (i.e., 

726 tons per day [tpd] instead of 660 tpd for the Main Line and 165 tpd instead of 150 tpd for 

the Preform Line) than the throughput indicated in the original NOC application. 

• The Main Line dryer will be heated by steam rather than by combusting natural gas.  

• The total aggregate heat input capacity of the air-handling units (AHUs) at the processing plant 

will be increased from 12 MMBtu/hr to 52 MMBtu/hr. 

• The flare and new anaerobic digester will not be constructed. During normal operations, biogas 

from the existing Simplot Moses Lake digester will be combusted by the boiler. If the boiler is 

not operating, biogas will be combusted by the existing flare at the Simplot Moses Lake facility 

located northwest of the Facility. 

• There will be only one firewater pump at the Facility, not two. The horsepower (hp) rating of the 

engine decreased from 510-hp to 350-hp. 

2.3 Post-Revision Process Description 

As currently permitted, and following the requested changes to Permit, the Facility will produce  

par-fried French fries and par-fried preformed potato products using the same general production 

process Simplot uses at other facilities. Trucks will transport raw potatoes to the Facility, where the 
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potatoes will be unloaded inside an enclosed receiving area within the new processing building. The 

potatoes will be mechanically sorted by size and, during harvest season, randomly inspected by the 

Washington State Department of Agriculture. 

After sorting and inspection, the potatoes will be transported to one of two production lines. Line 1 (the 

“Main Line”) will produce fried and battered or non-battered product and Line 2 (the “Preform Line”) 

will produce fried and preformed potato products. Steam peelers will remove the potato peels for most 

product cuts prior to being sliced into various shapes and lengths. After the potatoes are cut and sorted 

into different lengths, they will be dipped in hot water blancher tanks to remove excess sugars. 

The sliced and blanched potatoes in each production line will be conveyed to dryers to remove 

moisture. Once the moisture is removed, the potatoes in Line 1 will be conveyed to the Line 1 fryer and 

the potatoes in Line 2 will be formed into preformed potato products before being conveyed to the Line 

2 fryer. Following the frying process, the final potato products will be frozen and packaged for storage 

and shipping. Table 1 below presents the nominal capacity of each production line. 

Table 1: Project Rainier Processing Line Capacity 

Line No. Product Type 

Finished Product 
Throughput 

(tpd) (tpy) 

Line 1 Batter/Fry 726 264,990 

Line 2 Preform 165 60,225 

Abbreviations and Acronyms: 

tpd = tons per day 

tpy = tons per year 

 

The dryers and fryers associated with each production line will be heated using steam from the boiler. 

Exhaust from the dryers contains a small amount of PM and will be vented to the atmosphere. Exhaust 

from the fryers will be routed to the WESP to minimize PM and condensable organics emitted to the 

atmosphere. 

In addition to heating both dryers and fryers, the boiler will also provide steam to the peelers and 

blanchers. The boiler will be capable of firing either natural gas or a mixture of natural gas and biogas 

from the anaerobic digester. Simplot plans to use heat exchangers to recover waste heat from potato-

processing equipment that will be used to heat the Facility. 

Simplot proposes to use an anaerobic digester to biologically treat process wastewater prior to 

application to the Facility’s agricultural lands. Simplot plans to combust the digester biogas in the boiler. 

Simplot will install sulfur removal technology (i.e., an iron sponge) to remove up to 98 percent of the 

hydrogen sulfide in the biogas prior to combustion. 

There will be one diesel emergency engine and one firewater pump at the Facility, which will be tested 

periodically throughout the year. 
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2.4 Post-Revision Air Pollutant Emissions 

To determine the applicability of regulations, and to predict potential air quality impacts attributable to 

the Facility, the types and quantities of air pollutant emissions were identified. Pollutant emissions were 

determined by the physical and operational characteristics of the proposed equipment. This section 

describes how Facility-wide criteria pollutant and TAP emission calculations were updated to reflect the 

requested Permit revisions. The following updates were made: 

• Boiler emission factors for carbon monoxide (CO), sulfur dioxide (SO2), and oxides of nitrogen 

(NOX) were updated to reflect manufacturer guarantees 

• Because the Main Line dryer will be heated by steam rather than natural gas, it will generate 

only PM and volatile organic compound (VOC) emissions 

• The flowrate of biogas from the anaerobic digester to the boiler was increased from 547 cubic 

feet per minute (cfm) to 750 cfm. 

Facility emission units will emit PM with an aerodynamic diameter less than or equal to 10 microns 

(PM10), PM with an aerodynamic diameter less than or equal to 2.5 microns (PM2.5), VOCs, NOX, CO, 

sulfur dioxide (SO2), hazardous air pollutants (HAPs), and TAPs. Proposed roadways will emit only PM10 

and PM2.5 in the form of fugitive dust. Potential emissions were calculated by combining proposed BACT 

limits or representative emission factors, as appropriate, with maximum activity or operating rates. 

Emission factors for greenhouse gases (GHGs) (carbon dioxide [CO2], methane [CH4], and nitrous oxide 

[N2O]) generated by fuel combustion were taken from Table C-1 to Subpart C of the US Environmental 

Protection Agency’s (EPA’s) mandatory GHG reporting rule, which is codified in 40 Code of Federal 

Regulations (CFR) Part 98. Calculated GHG emissions are expressed as carbon dioxide equivalents (CO2e) 

based on the 100-year global warming potentials (GWPs) from Table A-1 to Subpart A of 40 CFR Part 

98.1 Additional details regarding the emission calculation methodologies are provided in the sections 

below, while detailed emission calculations are provided in Appendix C. 

Table 2 below presents the potential criteria pollutant and HAP emissions associated with the Facility. 

  

 
1 As of this writing, the 100-year GWPs in Table A-1 to 40 CFR Part 98 are: 1 for CO2; 25 for CH4; and 298 for N2O. 
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Table 2: Facility Criteria Pollutant and Hazardous Air Pollutant Annual Emissions 

Pollutant 

Emission Rate (tpy) 

Boiler 

Main 
Line 

Dryer 

Preform 
Line 

Dryer WESP 
Firewater 

Pump 
Emergency 
Generator AHUs Roadways 

Project 
Total 

PM2.5 3.4 4.0 2.2 6.1 0.0042 0.0023 1.7 0.107 17 

PM10 3.4 4.0 2.2 6.1 0.0042 0.0023 1.7 0.43 18 

NOX 16 -- -- -- 0.10 0.074 23 -- 39 

CO 18 -- -- -- 0.03 0.023 19 -- 37 

SO2 4.5 -- -- -- 1.7E-04 1.3E-04 0.14 -- 4.6 

VOC 2.4 2.3 4.4 88 0.010 0.0075 1.2 -- 98 

Lead 2.2E-04 -- -- -- -- -- 1.1E-04 -- 3.3E-04 

CO2e 52,634 -- -- -- 18 14 26,877 -- 79,544 

Total 
HAPs 

0.90 -- -- -- 0.0028 0.0020 0.44 -- 1.3 

Abbreviations and Acronyms: 

AHU = air-handling unit 

CO = carbon monoxide 

CO2e = carbon dioxide equivalent 

HAP = hazardous air pollutant 

NOX = oxides of nitrogen 

PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 microns 

PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 microns 

SO2 = sulfur dioxide 

tpy = tons per year 

VOCs = volatile organic compounds 

WESP = wet electrostatic precipitator 

2.4.1 Boiler and Anaerobic Digester 

The boiler will have a maximum heat input rate of 103 MMBtu/hr (HHV) and will be equipped with low-

NOX burners (LNBs). The boiler will be capable of burning either natural gas alone or natural gas in 

combination with biogas from the anaerobic digester. Biogas from the anaerobic digester will have a 

maximum flow rate of 750 cfm.  

Boiler emissions are based on manufacturer performance guarantees, the sulfur content of the biogas, 

other criteria pollutant emission factors from AP-42 Section 1.4, Natural Gas Combustion (EPA 1998), 

and TAP emission factors recommended by Ecology that were developed by California’s Ventura County 

Air Pollution Control District (VCAPCD 2001) and AP-42 Section 1.4. The AP-42 and VCAPCD emission 

factors, which have units of pounds of pollutant per million standard cubic feet (lb/MMscf) of natural 

gas, were divided by the referenced natural gas heat content (1,020 Btu/scf) to normalize the emission 

factors by heat input. Short-term potential emissions from the boiler are based on the maximum heat 

input rate and annual emissions are based on continuous operation (8,760 hours per year). Emission 

calculations for the new boiler are provided in Table C-2 of Appendix C. 
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The anerobic digester is anticipated to generate up to 750 cubic feet of biogas per minute (cfm) and  

394 million cubic feet of biogas per year. During normal operations, all of the biogas produced by the 

digester will be burned in the boiler. If the boiler is not operating, Simplot plans to use the existing flare 

located at the Simplot Moses Lake facility to combust the biogas. Approximately 60 percent of the 

digester’s biogas will be combustible methane, a small fraction (approximately 3,800 parts per million  

by volume [ppmv]) will be hydrogen sulfide, and the remainder will be CO2, an incombustible gas.  

Because the combustible portion of the biogas is similar to natural gas, Landau used emission factors for 

natural gas combustion (AP-42 Section 1.4 and VCAPCD) to represent biogas combustion for all 

pollutants except CO, NOX, and SO2. The NOX and CO emission factors for natural gas and biogas are 

based on manufacturer performance guarantees. The SO2 emission factor for combusting biogas in the 

boiler is based on manufacturer performance guarantees and the natural gas emission factor is based 

off of AP-42 Section 1.4. To calculate the hydrogen sulfide (H2S) emission factor, it was conservatively 

assumed that 98 percent of the H2S is oxidized to SO2. The calculation uses a H2S concentration of 3,800 

ppmv in the biogas and assumes 98 percent removal with an iron sponge system. 

2.4.2 Dryers and Fryers 

The Facility includes two potato-processing lines. Both the Main Line (Line 1) and the Preform Line  

(Line 2) are heated by steam from the boiler. Exhaust from the fryers will be routed to a WESP to control 

PM emissions. 

Dryer process emissions are based on recent source test data from other Simplot potato-processing 

plants. Short-term potential emissions from the dryers are based on the maximum hourly production 

rate, while annual emissions are based on continuous operation (8,760 hours per year). 

Each of the processing lines (Main Line 1 and Preform Line 2) includes a fryer. Exhaust from the fryers 

will be routed to a WESP to control PM and condensable organic emissions. The fryers, which will be 

heated by steam, generate PM and VOC emissions as a result of the frying process. Process emissions 

are based on proposed BACT emission limits and VOC emission factors from Simplot engineering tests. 

Short-term potential emissions from the fryers are based on the two-production-line combined fryer 

exhaust rate (8,000 dry standard cubic feet [dscf] per minute), and annual emissions are based on 

continuous operation (8,760 hours per year). 

Emission calculations for the fryers are provided in Table C-3 and for the dryers in Tables C-4 and C-5 of 

Appendix C. 

2.4.3 Firewater Pump and Emergency Generator Engines 

The Facility proposes to install one diesel-powered fire pump (350-hp) and one emergency generator 

(237-hp). Combustion emissions are based on applicable manufacturer specifications, sulfur limits for 

diesel fuel, AP-42 Section 3.3 (Gasoline and Diesel Industrial Engines) emission factors (EPA 1996), TAP 

emission factors from AP-42 Section 3.3, VCAPCD, and the California Air Toxics Emission Factor (CATEF) 

database (California Air Resources Board [CARB]), and GHG emission factors from EPA’s mandatory GHG 

reporting rule. Short-term potential emissions of toxic and hazardous air pollutants and GHGs from the 
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engines are provided on a heat input basis (lb/MMBtu). Thus, the AP-42 general brake-specific fuel 

consumption of 7,000 Btu per hp-hour was used to calculate the maximum heat input rate of the 

engines. Annual emissions are based on 100 hours of operation per year for testing and readiness 

checks. Simplot plans to operate the engines for testing no more than 1 hour per day. 

Emission calculations from the fire pump and emergency generator engine are provided in Tables C-6 

and C-7of Appendix C. 

2.4.4 Air-Handling Units 

The Facility proposes to install approximately 46 AHUs throughout the main production building and 

three AHUs in the office for the high bay freezer. Criteria pollutant emissions are based on emission 

factors from AP-42 Section 1.4 (Natural Gas Combustion), GHG emission factors from EPA’s mandatory 

GHG reporting rule, and TAP emission factors from VCAPCD and AP-42 Section 1.4. The AP-42 and 

VCAPCD emission factors, which have units of lb/MMscf of natural gas, were divided by the referenced 

natural gas heat content (1,020 Btu/scf) to normalize the emission factors by heat input. Short-term 

potential emissions from the AHUs are based on the maximum heat input rate and maximum hourly 

production rate, while annual emissions are based on continuous operation (8,760 hours per year). On 

an actual basis, the AHUs will only operate during cold months when the Facility boiler is not operating. 

Emission calculations from the production building and high bay freezer office AHUs are provided in 

Tables C-9 and C-10 of Appendix C. 

2.4.5 Fugitive Dust 

Expected traffic at the Facility includes potato delivery trucks, refrigerated trucks, and personal vehicles. 

All roadways at the Facility will be paved and maintained (i.e., swept and watered) as necessary. Fugitive 

dust from paved roadways was calculated using site-specific truck traffic information (i.e., vehicle weight 

and vehicle miles traveled), assumed road surface silt content, and emission factors from the EPA’s  

AP-42, Volume I, Chapters 13.2.1 (Paved Roads; EPA 2011). An overall control efficiency of 75 percent 

was applied to account for the combined dust minimization techniques. 

Emission calculations for the roadways are provided in Table C-8 of Appendix C. 
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3.0 REGULATORY SETTING 

The Facility is subject to federal and state air quality regulations. The following subsections discuss the 

applicable regulations and why certain regulatory programs are not applicable. It should be noted that 

the Facility will be located in an area that is in attainment of all ambient air quality standards. 

3.1 Federal Regulations 

3.1.1 Prevention of Significant Deterioration 

Because Grant County is in attainment or unclassifiable for all criteria pollutant ambient standards, 

Washington’s State Implementation Plan-approved PSD permit program would apply to the Facility if it 

were a new major source or a major modification of an existing source of regulated air pollutants. A PSD 

permit is required if potential Facility-wide emissions exceed 250 tpy. The PSD permitting threshold for 

GHG emissions is 100,000 tpy of CO2e and the threshold for any other regulated pollutant emissions is 

greater than 250 tpy. PSD review for GHG is only required if the project is otherwise subject to PSD 

review for a different regulated pollutant. The Facility will not emit any pollutants at or above these 

thresholds. Consequently, the Facility does not require a PSD permit. 

3.1.2 Air Operating Permit Program 

Title V of the federal Clean Air Act requires facilities that exceed one or more of the operating permit 

major source thresholds to obtain a Title V Air Operating Permit. The operating permit major source 

thresholds are annual potential emissions greater than 100 tons of a regulated criteria pollutant, 10 tons 

of a single HAP, and 25 tons of all HAPs combined. The threshold for GHG emissions, which is 

100,000 tpy of CO2e, is applicable only if another regulated pollutant exceeds one or more of the other 

Title V applicability thresholds. 

The Facility’s annual potential emissions are expected to be less than all Title V major source thresholds. 

However, Ecology has indicated that the Facility and the existing Simplot Moses Lake facility are 

considered a single combined source due to the proximity of the Facility to the existing wastewater 

treatment plant, similar industrial source codes, and common ownership. The combined potential 

emissions from the two facilities exceeds Title V applicability thresholds, and Simplot will submit a Title 

V permit application within 12 months from the time that the combined source becomes subject to Title 

V (i.e., upon commissioning of the Facility).2 

3.1.3 New Source Performance Standards 

New Source Performance Standards (NSPS) are nationally uniform standards that apply to specific 

categories of stationary sources of regulated air pollutants that are constructed, modified, or 

reconstructed after the standard was proposed. NSPS regulations are promulgated in 40 CFR Part 60,  

 
2 Washington Administrative Code (WAC) 173-401-500(3)(b) 
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and usually represent a minimum level of control that is required of a new source. The following 

portions of the NSPS regulations potentially apply to the equipment at the Facility, and the applicability 

of each is discussed in the subsections below: 

• Subpart A: General Provisions (40 CFR 60.1-60.19) 

• Subpart Db: Standards of Performance for Industrial-Commercial-Institutional Steam-Generating 
Units (40 CFR 60.40b-60.49b) 

• Subpart IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines (40 CFR 60.4200-60.4219). 

3.1.3.1 Subpart A: General Provisions 

Any stationary source that is subject to any NSPS regulation is also subject to the general notification, 

recordkeeping, and monitoring requirements of the NSPS General Provisions, unless the applicable CFR 

Part 60 Subpart regulation specifically exempts the source from the provisions of Subpart A. As detailed 

below, some of the equipment at the Facility will be subject to NSPS rules; therefore, the General 

Provisions will apply to those affected sources as dictated by the applicable NSPS rules. 

3.1.3.2 Subpart Db: Standards of Performance for Industrial-Commercial-Institutional 
Steam-Generating Units 

Subpart Db of the NSPS applies to steam-generating units that are constructed, modified, or 

reconstructed after June 19, 1984, and have a maximum design heat input capacity of greater than 

100 MMBtu/hr. Subpart Db will apply to the boiler because it has a maximum heat input rate of 

103 MMBtu/hr and was constructed after June 19, 1984. 

The boiler will burn natural gas and treated biogas with potential SO2 emissions expected to be less than 

0.32 lb/MMBtu. Therefore, the boiler will be exempt from an SO2 emission limit but Simplot will be 

required to maintain fuel records certifying compliance with the fuel sulfur content requirements. 

The new boiler will be subject to a NOX emission limit of 0.10 lb/MMBtu or 0.20 lb/MMBtu (30-day 

rolling average). Simplot will be required to conduct an initial 30-day source test and continuous 

compliance will be determined by either a continuous emission monitoring system or by tracking 

operating conditions and predicting NOX emissions according to an approved plan. 

Monitoring and recordkeeping for natural gas and biogas usage will be required. 

3.1.3.3 Subpart IIII: Standards of Performance for Stationary Compression Ignition 
Internal Combustion Engines 

This subpart is applicable to manufacturers, owners, and operators of stationary compression ignition 

(CI) internal combustion engines. Specifically, this regulation applies to owners and operators of 

stationary CI firewater pump (FWP) engines manufactured on or after July 1, 2006. The emergency 

generator engine and FWP engine will be subject to Subpart IIII and the emission standards in 40 CFR 

60.4202(d). In addition to the emission standards, the CI engines will be required to meet the following 

Subpart IIII requirements: 
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• As of October 1, 2010, the permittee must use fuel that meets the requirements of 40 CFR 
80.1090.305 for non-road diesel fuel as follows: a maximum sulfur content of 15 parts per 
million (ppm) by weight, and either a minimum cetane index of 40 or a maximum aromatic 
content of 35 percent by volume (40 CFR 60.4207[b]). 

• If the engines do not meet the standards that apply to comparable nonemergency engines, they 
must be equipped with a non-resettable hour meter prior to startup and records of the 
operation of the engine in emergency and nonemergency service must be kept (40 CFR 
60.4209[a] and 40 CFR 60.4214[b]). 

• The permittee must operate and maintain CI engines according to the manufacturer’s emission-
related written instructions and change only those settings that are permitted by the 
manufacturer. The permittee must also meet the requirements of 40 CFR Part 1068, General 
Compliance Provisions for Highway, Stationary, and Nonroad Programs (40 CFR 60.4211[a]). 

• The permittee must comply with NSPS Subpart IIII by purchasing engines that are certified to the 
emission standards in 40 CFR 60.4205(b), which directs the permittee to 40 CFR 60.4202(a). The 
engines must be installed and configured according to the manufacturer’s emission-related 
specifications (40 CFR 60.4211[c]). 

• The following operational requirements apply to emergency engines, as that term is defined in 
Subpart IIII: 

– There is no time limit on the use of emergency stationary reciprocating internal combustion 
engines (RICEs) in emergency situations. 

– Maintenance checks and readiness testing, if recommended by federal, state, or local 
government, the manufacturer, or an insurance company, are limited to 100 hours per year. 
The permittee may petition for approval of additional hours unless there are records 
indicating that federal, state, or local standards require maintenance and testing beyond 
100 hours per year. 

– The permittee may operate the emergency stationary RICE up to 50 hours per year in 
nonemergency situations, but those hours are counted toward the 100 hours provided for 
maintenance and testing and cannot be used for peak shaving or to supply power to the 
electrical grid (40 CFR 60.4211[f]). 

Simplot will purchase, operate, and maintain the emergency generator engine and FWP engine in 

compliance with NSPS Subpart IIII requirements. 

3.1.4 National Emission Standards for Hazardous Air Pollutants 

The National Emission Standards for Hazardous Air Pollutants (NESHAP) regulations promulgated in 

40 CFR Parts 61 and 63 establish emission standards for HAP emissions from certain source categories. 

These rules represent the federal regulatory mechanism used to regulate HAPs under the Clean Air Act 

after it was amended on November 15, 1990. A key component of regulatory applicability under this 

part is the distinction between a “major source” and an “area source” of HAPs. 

A major source is a stationary source that emits or has the potential to emit considering controls, in the 

aggregate, 10 tpy or more of any HAP or 25 tpy or more of any combination of HAPs. An area source is 
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any stationary source of HAPs that is not a major source, as defined above. As shown in Table 2, the 

Facility will be considered an area source under NESHAP regulations. 

The following area source NESHAP regulations potentially apply to the Facility; applicability is discussed 

in the subsections that follow: 

• 40 CFR Part 63, Subpart A: General Provisions (40 CFR Parts 63.1-63.16) 

• 40 CFR Part 63, Subpart ZZZZ: National Emission Standards for Hazardous Air Pollutants for 
Stationary Reciprocating Internal Combustion Engines (40 CFR Parts 63.6580-63.6675) 

• 40 CFR Part 63 Subpart JJJJJJ: National Emission Standards for Hazardous Air Pollutants for 
Industrial, Commercial, and Institutional Boilers – Area Sources (40 CFR Parts 63.11193-
63.11237). 

3.1.4.1 40 CFR Part 63, Subpart A: General Provisions 

The provisions of Subpart A apply to each facility that is subject to the requirements of any Part 63 

NESHAP rule. Subpart A has general requirements for notifications, monitoring, performance testing, 

reporting, recordkeeping, and operation and maintenance. These general requirements will apply to the 

Facility as referenced in the NESHAP subparts discussed below. 

3.1.4.2 40 CFR Part 63, Subpart ZZZZ: National Emission Standards for Hazardous Air 
Pollutants for Stationary Reciprocating Internal Combustion Engines 

This subpart has emission standards for stationary RICEs located at major and area sources of HAP 

emissions. As discussed earlier in this report, the proposed emergency generator engine and FWP 

engine will be subject to the applicable emission standards and work practice requirements in NSPS 

Subpart IIII. 

A stationary RICE subject to NSPS Subpart IIII and located at an area source is considered an “affected 

source” under NESHAP Subpart ZZZZ; however, no additional requirements beyond those imposed by 

NSPS Subpart IIII will apply to the proposed stationary RICE (40 CFR 63.6590[c][1]). 

3.1.4.3 Subpart JJJJJJ: National Emission Standards for Hazardous Air Pollutants for Area 
Sources: Industrial, Commercial, and Institutional Boilers and Process Heaters 

This subpart is not applicable to gas-fired boilers, which are defined as any boiler that burns gaseous 

fuels not combined with any solid fuels or burns liquid fuel only during periods of gas curtailment, gas 

supply emergencies, or periodic testing on liquid fuel. Gas fuels include, but are not limited to, natural 

gas, process gas, landfill gas, coal-derived gas, refinery gas, hydrogen, and biogas. 

The proposed boiler at the Facility is categorized as a gas-fired boiler because it will burn natural gas and 

biogas. Therefore, the boiler is not subject to any requirements under Subpart JJJJJJ. 
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3.2 State and Local Emission Regulations 

3.2.1 General Air Pollution Control Regulations 

Regulations that address general air pollution sources in Washington are promulgated in Chapter 

173-400 of the WAC. Note that all of these general conditions will apply to the Facility, which is not 

exempt from any general requirements. 

General standards for maximum emissions from air pollution sources in Washington are outlined in 

WAC 173-400-040. These regulations limit visible emissions to 20 percent opacity except for 3 minutes 

per hour; require control of nuisance particulate fallout, fugitive dust, and odors; and limit SO2 emissions 

to no more than 1,000 ppm (hourly average, 7 percent oxygen, dry basis). The Facility will comply with 

all general Washington emission standards. 

3.2.2 Notice of Construction Permits 

Washington requires new or modified industrial sources to obtain an NOC air quality permit. The NOC 

permit application must provide a description of the facility, an inventory of pollutant emissions, and 

proposed control systems for the applicable pollutants. The reviewing agency considers whether BACT 

has been employed and evaluates ambient concentrations resulting from these emissions to ensure 

compliance with ambient air quality standards. As stated in WAC 173-400-113, an NOC permit cannot be 

granted unless the agency determines that the project: 1) will meet applicable state and federal 

emission limits; 2) will employ BACT; 3) will not cause or contribute to violations of ambient air quality 

standards; and 4) will meet all applicable requirements of the TAP program in Chapter 173-460 WAC. 

This NOC application supporting information report provides the information to enable Ecology to 

confirm those determinations. 

Washington regulations require that new sources or modifications of existing sources employ BACT for 

all air pollutants not previously emitted, or whose emissions would increase as a result of the new 

source or modification. The BACT analysis evaluates the energy as well as environmental, economic, and 

other costs associated with each technically feasible emission reduction alternative and weighs those 

costs against the reduced emissions each alternative would provide. Regulations also require a 

demonstration of compliance with the applicable air quality standards, which is typically accomplished 

through an air dispersion modeling analysis. The modeling analytical methodology and results are 

provided in Section 4 of this report. 

3.2.3 Best Available Control Technology 

As discussed in the previous section, new stationary sources are required to employ BACT and tBACT for 

all emission sources at the Facility. Simplot is not requesting changes to BACT and tBACT determinations 

made for already permitted emission units. Washington guidance for BACT determinations indicates 

using either presumptive BACT or a “top-down” approach (Ecology 2021). A preliminary discussion with 

Ecology staff and equipment vendors and a search of the reasonably available control technology 

(RACT)/BACT/lowest achievable emission rate (LAER) Clearinghouse (RBLC) and recently issued permits 

in Washington were used as the bases for the BACT and tBACT analyses and proposals below. 
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3.2.3.1 Natural Gas-Fired Boiler 

The boiler for the Facility will be required to cover a range of operating conditions depending on Facility 

steam demand from peelers, blanchers, and fryers. The steam demand requirements will vary 

depending on the number of process lines operating and the process line throughput rates. Simplot 

plans to burn natural gas and biogas (from the anaerobic digester) in the boiler. Burner vendors supplied 

the following operation and emission information for LNB and ultra-low-NOX burner (ULNB) options: 

• LNBs have a burner turndown ratio of 10:1 (i.e., loads ranging from 100 percent of the boiler’s 
maximum capacity rating, or MCR, to 10 percent of MCR) and are capable of achieving 30 ppm 
at 3 percent O2 for NOX and 50 ppm at 3 percent O2 for CO across that operating range. 

• ULNBs have a burner turndown ratio of 4:1 or 5:1 (i.e., loads ranging from 100 percent of MCR 
to 25 or 20 percent of MCR) and are capable of achieving 9 ppm at 3 percent O2 for NOX and  
50 ppm CO (3 percent O2) across that operating range. 

The burner turndown ratio is key to operating the boiler while maintaining good combustion. The 

turndown ratio is the ratio of maximum output to minimum output, where the burner/flame is 

controllable and the boiler operates efficiently. Attempting to operate a boiler at loads less than the 

minimum turndown results in unstable operation and boiler shutdown. ULNBs have a smaller turndown 

ratio compared to LNBs because the more complex burner design needed to deliver higher volumes of 

recirculated flue gas and excess combustion air to the burner. Overall, ULNBs offer lower NOX emissions 

but the range of operation is more limited than that of LNBs. 

The proposed boiler at the Facility will be required to operate under a wide range of loads. Steam 

requirements will vary from the low range (minimum required equipment and Facility cleaning activities) 

to the high range (both production lines operating at or near maximum capacity). The limited turndown 

ratio of the ULNB will not meet the operating range requirements for the Facility. Therefore, the ULNB 

burner option is not technically feasible. Simplot proposes presumptive BACT for SO2, PM, VOC, and TAP 

emissions from the boiler is the use of pipeline natural gas, treated biogas (see Section 3.2.3.2 below), 

and good combustion practices. 

In the previous NOC application, Simplot proposed presumptive BACT for NOX and CO emission from the 

boiler was 30 ppm at 3 percent O2 and 50 ppm at 3 percent O2, respectively. For this revision 

application, NOX and CO emission factors for biogas and natural gas combustion by the boiler are based 

on manufacturer guarantees, which are summarized in Table 3 below. Using the natural gas F-factor of 

8,710 dscf/MMBTU, the natural gas emission factors can be converted to ppm for comparison with the 

proposed BACT listed above. As shown in Table 3 below, the manufacturer natural gas and biogas 

emission factor for NOX is equivalent to the proposed BACT limit of 30 ppm at 3 percent O2. The CO 

natural gas and biogas emission factor is slightly higher than the proposed BACT limit of 50 ppm at  

3 percent O2; however, this may be due to a rounding error (i.e., 0.037 lb/MMBtu CO is equivalent to 50 

ppm at 3 percent O2, but the manufacturer provided emission rate of 0.04 lb/MMBtu CO is equivalent to 

54 ppm at 3 percent O2). Simplot proposed presumptive BACT for NOX and CO emissions from the boiler 

is the emission rates listed in Table 3. 
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Table 3: Boiler Emission Factors 

Pollutant Fuel Type 

Emission Factor 

lb/MMBtu a ppmvd @ 3% O2 b 

NOX Natural Gas/Biogas 0.036 30 

CO Natural Gas/Biogas 0.04 54 

Notes: 

a. Based off manufacturer guarantees. 

b. Calculated using the natural gas F-factor of 8,710 dscf/MMBtu. 

Abbreviations and Acronyms: 

CO = carbon monoxide 

lb/MMBtu = pound per million British thermal units 

NOX = oxides of nitrogen CO = carbon monoxide 

O2 = oxygen 

ppmvd = parts per million by volume, dry basis 

3.2.3.2 Anaerobic Digester and Biogas 

Simplot plans to use biogas as fuel for the boiler. When the boiler is not operating, the biogas will be 

combusted by the existing flare at the Simplot Moses Lake facility. To reduce the concentration of sulfur 

in the biogas before combustion in the boiler, Simplot plans to install an iron sponge system. This will 

reduce sulfur content in biogas by approximately 98 percent, and Simplot proposes this as presumptive 

BACT for SO2 emissions from biogas combustion in the boiler. 

3.2.3.3 Main Line and Preform Line Fryers 

The potato fryers operated at the Facility will both be heated by steam and will therefore emit only PM 

and VOC emissions generated by the frying process. Process gases from the fryers have relatively low 

VOC concentrations (330 ppmvd) and high moisture content (>50 percent by volume). The fryer exhaust 

gases are expected to also contain oil droplets that can foul or collect on control equipment 

media/filters. Simplot plans to install a WESP to reduce both PM and condensable organic compound 

emissions from the fryers. A WESP is the most effective control technology available for removal of PM 

from potato fryers. Based on discussions with Ecology concerning BACT for potato fryers, Simplot 

proposes that presumptive BACT for PM emissions from the fryers is 0.018 grains per dscf. 

Although a regenerative thermal oxidizer (RTO) is a means of controlling VOC emissions, an RTO is not as 

reliable as a WESP for controlling emissions from fryers, which makes the RTO less efficient compared to 

a WESP. The unreliability of an RTO is due to safety concerns with oil droplets collecting in the RTO and 

catching fire. There have been several instances where RTOs controlling potato fryers have caught fire, 

damaging control equipment and other facility property. 

Carbon adsorption is another method to remove or recover VOCs from an exhaust stream. Activated 

carbon is less effective in situations where the gas stream has high moisture content and other 

impurities (i.e., fryer oil droplets). To Landau’s knowledge, there are no potato fryer operations in the 

US that have installed/operated an activated carbon system to remove/recover VOCs. 
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The WESP will also remove VOCs in the form of condensable organic particulates but it is difficult to 

estimate the level of control; therefore, the potential VOC emissions from the WESP are based on 

uncontrolled emissions. 

3.2.3.4 Diesel Fire Pump and Emergency Generator 

Simplot plans to install a diesel fire pump (350-hp) to provide water to fight fires during emergency 

scenarios. One emergency generator (237-hp) will be installed to provide emergency power to the high 

bay freezer building. The diesel engines will comply with EPA certifications under NSPS Subpart IIII, 

which Simplot proposes as presumptive BACT for all pollutants emitted by the engines. 

3.2.3.5 Natural Gas-Fired Air-Handling Units 

Simplot plans to install approximately 46 natural gas-fired AHUs in the main processing building and 

approximately three natural gas-fired AHUs in the offices of the high bay freezer. The natural gas burner 

rating for the AHUs will range from 0.08 MMBtu/hr to 4.6 MMBtu/hr. The AHUs in the main process 

building will generally only be operated during colder months when the plant is not operating, so as to 

prevent freezing inside the building. Simplot proposes presumptive BACT for the AHUs as use of pipeline 

natural gas and good combustion practices. 

3.2.3.6 Toxic Air Pollutants 

TAPs are, in general, either volatiles (VOCs) or particles (PM). The BACT proposals for VOC and PM 

emissions from the emission units outlined in the sections above are also proposed as tBACT for VOC 

and PM TAPs, respectively. tBACT for TAPs that contain chlorine (e.g., hydrogen chloride) and sulfur 

(e.g., hydrogen sulfide) is proposed to be the same as that proposed for SO2. For nitrogen-containing 

compounds (e.g., ammonia and NO2), tBACT is proposed to be the same as that proposed for NOX. 

3.2.4 Toxic Air Pollutants 

Ecology regulations require a demonstration that TAP emissions attributable to the Facility will be 

sufficiently low to protect human health and safety from potential carcinogenic and other toxic effects 

and that new or modified emission units will employ tBACT for emissions control for the TAPs with 

emission increases that trigger the need to submit an NOC application. Table 4 below provides TAP 

emissions attributable to the Facility, including the proposed Permit revisions, and compares them with 

the applicable small-quantity emission rates (SQERs) prescribed by Chapter 173-460 WAC. The SQER for 

each TAP has a short-term (pounds per hour [lb/hr] or lb/24-hr) or long-term (pounds per year [lb/yr]) 

averaging period basis. If TAP emissions from a project will be greater than an applicable SQER, the 

ambient concentration increase of that TAP must be assessed using a dispersion modeling analysis. 

Table 4 also indicates that Facility emissions of six TAPs will exceed the applicable SQER: 7,12-

Dimethylbenz(a)anthracene (DMBA), diesel engine exhaust particulate matter (DEEP), formaldehyde, 

H2S, nitrogen dioxide (NO2), and vanadium. A description of the air quality dispersion analysis conducted 

to obtain ambient concentration increases of these TAPs for comparison with the acceptable source 

impact levels (ASILs) is provided in Section 4. 
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Table 4: Facility Toxic Air Pollutant Emissions 

Toxic Air Pollutant a CAS # 
Avg. 

Period 

Facility-Wide 
Emission Rate de Minimis SQER 

Greater 
Than de 

Minimis? 
Greater 

Than 
SQER? (lb/avg period)  

1,3-Butadiene 106-99-0 year 6.18E-01 0.27 5.4 Yes No 

3-Methylchloranthrene 56-49-5 year 2.40E-03 0.00078 0.01
6 

Yes No 

7,12-
Dimethylbenz(a)anthracene 

57-97-6 year 2.13E-02 0.000069 0.00
14 

Yes Yes 

Acetaldehyde 75-07-0 year 4.43E+00 3 60 Yes No 

Acrolein 107-02-8 24-hr 5.84E-03 0.0013 0.02
6 

Yes No 

Ammonia 7664-41-7 24-hr 8.16E-02 1.9 37 No No 

Benz(a)anthracene 56-55-3 year 5.48E-03 0.045 0.89 No No 

Benzene 71-43-2 year 5.01E+00 1 21 Yes No 

Benzo(a)pyrene 50-32-8 year 4.11E-03 0.0082 0.16 No No 

Benzo(b)fluoranthene 205-99-2 year 7.38E-03 0.045 0.89 No No 

Benzo(k)fluoranthene 207-08-9 year 7.30E-03 0.045 0.89 No No 

Carbon monoxide 630-08-0 1-hr 9.43E+00 1.1 43 Yes No 

Chlorobenzene 108-90-7 24-hr 3.37E-06 3.7 74 No No 

Chromium(VI) 18540-29-9 year 2.84E-04 0.000033 0.00
065 

Yes No 

Chrysene 218-01-9 year 5.17E-03 0.45 8.9 No No 

Chrysene 218-01-9 year 5.17E-03 0.45 8.9 No No 

Cobalt 7440-48-4 24-hr 3.07E-04 0.00037 0.00
74 

No No 

Copper 7440-50-8 1-hr 2.46E-04 0.0093 0.19 No No 

DEEP — year 1.31E+01 0.027 0.54 Yes Yes 

Dibenzo(a,h)anthracene 53-70-3 year 4.24E-03 0.0041 0.08
2 

Yes No 

Dichlorobenzene 106-46-7 year 1.60E+00 0.74 15 Yes No 

Ethylbenzene 100-41-4 year 4.92E+00 3.2 65 Yes No 

Formaldehyde 50-00-0 year 1.05E+02 1.4 27 Yes Yes 

Hexane 110-54-3 24-hr 6.57E+00 2.6 52 Yes No 

Hydrogen chloride   24-hr 3.14E-03 0.033 0.67 No No 

Hydrogen sulfide 7783-06-4 24-hr 3.29E-01 0.0074 0.15 Yes Yes 

Indeno(1,2,3-cd)pyrene 193-39-5 year 5.01E-03 0.045 0.89 No No 

Lead 7439-92-1 year 6.66E-01 10 14 No No 

Manganese 7439-96-5 24-hr 1.44E-03 0.0011 0.02
2 

Yes No 
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Notes: 

(a) Toxic air pollutants, averaging period, de minimis, and SQER are defined in Chapter 173-460 WAC. 

Abbreviations and Acronyms: 

CAS = Chemical Abstracts Service 

DEEP = diesel engine exhaust particulate matter 

lb/avg. period = pounds per averaging period 

SQER = small-quantity emission rate 

3.2.5 State Environmental Policy Act 

Because construction of the proposed equipment requires Simplot to obtain an Order of Approval from 

Ecology, the requirements of Washington’s State Environmental Policy Act (SEPA) must be satisfied. A 

SEPA checklist was submitted to Grant County, the SEPA lead agency, and a Mitigated Determination of 

Non-Significance (MDNS) was issued in August 2022 (Appendix D). 

 

Toxic Air Pollutant a CAS # 
Avg. 

Period 

Facility-Wide 
Emission Rate de Minimis SQER 

Greater 
Than de 

Minimis? 
Greater 

Than 
SQER? (lb/avg period)  

Mercury 7439-97-6 24-hr 9.83E-04 0.00011 0.00
22 

Yes No 

m-Xylene 108-38-3 24-hr 3.63E-04 0.82 16 No No 

Naphthalene 91-20-3 year 9.14E-01 0.24 4.8 Yes No 

Naphthalene 91-20-3 year 9.14E-01 0.24 4.8 Yes No 

Nitrogen dioxide 10102-44-0 1-hr 1.24E+01  0.46 0.87 Yes Yes 

o-Xylene 95-47-6 24-hr 3.52E-04 0.82 16 No No 

Propylene 115-07-1 24-hr 7.04E-01 11 220 No No 

Selenium 7782-49-2 24-hr 1.25E-04 0.074 1.5 No No 

Sulfur dioxide 7446-09-5 1-hr 1.05E+00 0.46 1.2 Yes No 

Toluene 108-88-3 24-hr 5.35E-02 19 370 No No 

Vanadium 7440-62-2 24-hr 8.40E-03 0.00037 0.00
74 

Yes Yes 

Xylenes 1330-20-7 24-hr 3.92E-02 0.82 16 No No 
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4.0 AIR QUALITY IMPACT ANALYSIS 

Ecology cannot issue a permit to a proposed new source without a demonstration that the emissions 

attributable to the Facility will not cause or contribute to a violation of any ambient air quality standard, 

and that TAP emissions will be sufficiently low to protect human health and safety. Dispersion modeling 

analyses are typically used to predict contaminant concentrations in ambient air attributable to a 

proposed project for such demonstrations. This section documents the methodology and results of the 

near-field air quality impact analysis developed for the Facility following implementation of the revisions 

described in this document. Except for the changes noted below, the methodology of this analysis is the 

same as that of the original NOC application: 

• The layout of the production building and high bay freezer building have changed, which 
resulted in changes to the location of emissions units and length of onsite roads, which impacts 
fugitive dust emissions. 

• Boiler stack parameters have been updated to reflect manufacturer specifications. The stack 
diameter has decreased by 1 inch (in), from 43 to 42 in. The exit temperature has increased 
from 140 degrees Fahrenheit (°F) to 291 °F. 

• Firewater pump stack parameters have been updated to reflect manufacturer specifications. 
The stack diameter decreased from 8 in to 6 in, the exit velocity decreased from 10,055 feet per 
minute (ft/min) to 9,509 ft/min, and the exhaust temperature decreased from 928 °F to 842 °F. 

4.1 Model Selection 

Landau reviewed regulatory modeling techniques to select an appropriate air quality model to simulate 

dispersion of air pollutants emitted by the Facility for a near-field air quality impact analysis. The 

selection of regulatory modeling tools was influenced by situations where exhaust plumes have the 

potential to interact with onsite structures (i.e., “building downwash”) or to impact complex terrain. 

There are several onsite structures with the potential to interact with exhaust plumes, and there is 

complex terrain in the northern portion of the modeling domain. As a result, the dispersion model 

selected for the analysis was required to consider both complex terrain and building downwash effects 

to allow for the possibility of emissions from stacks shorter than dictated by Good Engineering Practice. 

The EPA’s “Guideline of Air Quality Models” in 40 CFR 51 Appendix W recommends the use of the 

American Meteorological Society (AMS)/EPA regulatory model (AERMOD) in this situation. AERMOD was 

specifically designed to estimate impacts of air pollutants in areas with both simple and complex terrain. 

AERMOD also includes the plume rise model enhancement (PRIME) downwash algorithms to estimate 

the effects of surrounding buildings on the dispersion of plumes. Landau used the latest version of 

AERMOD (Version 23132) for the dispersion modeling analysis. 

4.2 Modeling Procedures 

Landau applied AERMOD to predict ambient criteria pollutant and TAP concentration increases 

attributable to the Facility using the regulatory defaults and the inputs described in this section. 
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4.2.1 Averaging Periods 

Ambient pollutant concentrations were calculated using AERMOD for various averaging period bases as 

required for comparison to applicable regulatory thresholds. For comparison to the criteria pollutant 

significant impact levels (SILs), National Ambient Air Quality Standards (NAAQS), and ASILs, a variety of 

pollutant averaging periods were employed as bases for the calculation of ambient concentrations using 

AERMOD, as required by the applicable ambient concentration criteria for each modeled pollutant. The 

bases employed include 1-hour, 3-hour, 8-hour, 24-hour, and annual averaging periods. 

4.2.2 Elevation Data and Receptor Network 

Terrain elevations above sea level for receptor locations were prepared using ⅓ arc-second elevation 

data from the National Elevation Dataset (NED), which is a product of the US Geological Survey (USGS). 

The NED is a seamless elevation dataset covering the continental US, Alaska, and Hawaii. The elevation 

dataset for the modeling analyses was downloaded from the USGS National Map downloader. These 

data have a horizontal spatial resolution of approximately 10 meters (m). 

The Facility boundary is shown on Figure 3. For the dispersion model analyses, grids of receptors were 

created with between-receptor spacing that increased with distance from the Facility, as listed below 

and shown on Figure 4: 

• 12.5-m spacing from the Facility boundary to 150 m 

• 25-m spacing from 150 to 400 m 

• 50-m spacing from 400 to 900 m 

• 100-m spacing from 900 to 2,000 m 

• 300-m spacing from 2,000 to 4,500 m 

• 600-m spacing from 4,500 m to 10,000 m. 

All receptor grids were centered on the location of the Facility. Receptors were also located at 12.5-m 

intervals along the ambient air boundary of the Facility. The final receptor locations are shown on  

Figure 3. The base elevation and hill height scale for each receptor location were determined using the 

EPA’s terrain processor AERMAP (Version 18081), which generates the receptor files that are read by 

AERMOD. All receptors were located using the Universal Transverse Mercator coordinate system and 

the spatial reference of the North American Datum of 1983, Zone 11. The public will be restricted from 

the site using fencing along O Road NE, a guardhouse at Facility entrances, and “No Trespassing” signs 

along the Facility boundary. 

4.2.3 Meteorological Data 

Landau conducted a survey of available meteorological data for use in the modeling simulations. A 

representative 5-year dataset was prepared using available surface and upper-air data for the period 

2017 through 2021. Surface meteorology data from Grant County Airport (KMWH) in Moses Lake, 
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and upper-air data collected at the National Weather Service station near Spokane, Washington were 

used. A windrose summarizing the KMWH windspeed and wind direction data is provided on Figure 4. 

The EPA meteorological program AERMET (Version 22112) was used to combine the surface 

meteorological observations collected by the KMWH meteorological station with the twice-daily upper-

air soundings collected by the station near Spokane, and to calculate the meteorological variables and 

profiles required by AERMOD. Sub-hourly meteorological data (e.g., 1-minute and 5-minute Automated 

Surface Observation System data) at KMWH were provided to AERMET and used to reduce the number 

of calm periods in the meteorological database provided to AERMOD. 

The option to adjust the surface friction velocity (U*) for low wind or stable conditions, which is a 

regulatory default setting, was used in this analysis. 

4.2.3.1 Surface Characteristics 

Additional meteorological variables and geophysical parameters are required for use in the AERMOD 

dispersion modeling analysis to estimate the surface energy fluxes and construct boundary-layer 

profiles. Surface characteristics including albedo, Bowen ratio, and surface roughness length were 

determined for the area surrounding the KMWH meteorological station using the AERMET surface 

characteristic pre-processor, AERSURFACE (Version 20060), and National Land Cover Database (NLCD) 

data (Multi-Resolution Land Characteristics [MRLC] Viewer; accessed November 2022) as inputs. The 

NLCD dataset has 30-m resolution data for tree canopy, impervious surface, and land cover categories. 

Seasonal albedo and Bowen ratio values were averaged over a 10-kilometer (km) by 10-km region 

centered on the surface meteorological station. An unweighted arithmetic mean was used for 

calculating monthly albedo, and an unweighted geometric mean was used for calculating seasonal 

Bowen ratios. Seasonal surface roughness values were calculated using an inverse-distance-weighted 

geometric mean for 12 30° sectors within 1 km of the meteorological station. Figure 5 shows the 

land-use categorization for the analysis domain. 

The AERSURFACE input file required the user to provide additional location and climatological 

information for the primary meteorological station to develop monthly surface parameter values. The 

following information about the area surrounding the meteorological station at KMWH was supplied to 

AERSURFACE: 

• Continuous snow cover most of the winter. 

• Designation for an airport location (with the assumed surface roughness calculated based on 
95 percent transportation and 5 percent commercial and industrial) is appropriate for this site 
for all sectors. 

• The region is non-arid.  
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• The annual average precipitation recorded near Moses Lake during 2017, 2018, and 2020 was 
between the 30th and 70th percentiles of precipitation over the past 30 years (average surface 
moisture conditions). For 2019 and 2021, average precipitation was between the 15th and 20th 
percentiles of precipitation over the past 30 years (dry surface moisture conditions).3 

4.3 Modeled Pollutant Emissions 

The Facility will result in potential emissions of all criteria pollutants. The “project-only” concentrations 

resulting from this analysis were compared to the SILs provided in WAC 173-400-113(4)(a) as screening 

thresholds. For this NOC application, project-only emissions included all originally permitted equipment 

as well as new equipment and requested Permit changes described in this document, meaning that in 

this case, “project-only” and “Facility-wide” are equivalent. 

Ambient concentration increases calculated by AERMOD that are less than these screening thresholds 

indicate that the emissions attributable to the Facility will not have the potential to cause or contribute 

to a violation of an ambient air quality standard. If a predicted concentration were to exceed the 

applicable SIL, the impact of all emission units at the Facility, proposed and existing, must be considered, 

as well as the contribution of other nearby sources, which are typically represented by the addition of a 

background concentration. 

Washington regulations require a demonstration that TAP emission increases attributable to new or 

modified emission units are sufficiently low to protect human health and safety. As discussed in 

Section 3.2.4, a TAP with a calculated emission increase that exceeds the applicable SQER must be 

modeled to obtain a predicted ambient concentration increase for comparison with the ASIL. As shown 

in Table 4, the increases in DMBA, DEEP, formaldehyde, H2S, NO2, and vanadium emissions attributable 

to the Facility are all greater than the applicable SQERs, and, therefore, a modeling analysis is required 

to predict ambient concentration increases of these pollutants attributable to the Facility. 

The air pollutant emissions attributable to both already permitted and proposed equipment are 

summarized in Table 5 below. These emissions were provided to AERMOD, and the ambient 

concentrations calculated by AERMOD were compared to the SILs for criteria pollutants and the ASILs 

for modeled TAPs. 

 
3 Western US climate historical summaries are available at http://www.wrcc.dri.edu/climsum.html. 
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Table 5: Modeled Emission Rate per Point Source 

Abbreviations and Acronyms: 

AHU = air-handling unit      PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 microns   

CO = carbon monoxide      PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 microns 

DEEP = diesel engine exhaust particulate matter   SO2 = sulfur dioxide 

lb/hr = pounds per hour     tpy = tons per year 

NO2 = nitrogen dioxide       

NOX = oxides of nitrogen       

Pollutant 
Averaging 

Period Units Boiler 

Main 
Line 

Dryer 
Preform 

Line Dryer WESP 
Firewater 

Pump 
Emergency 
Generator 

Truck 
Road 

Personal 
Vehicle 

Road 
Freezer 

Road 
Production 

AHU 
Freezer 

AHU 

Criteria Air Pollutants                           

NOX 
Annual tpy 1.62E+01  - - - 1.02E-01 7.39E-02 - - - 2.21E+01 4.01E-01 

1-hr lb/hr 3.70E+00  - - - 2.04E+00 1.48E+00 - - - 5.05E+00 9.15E-02 

CO 
1-hr and 8-

hr 
lb/hr 4.11E+00 - - - 5.40E-01 4.65E-01 - - - 4.24E+00 7.69E-02 

SO2 
1-hr and 3-

hr 
lb/hr 1.02E+00 - - - 3.39E-03 2.51E-03 - - - 3.03E-02 5.49E-04 

PM10 24-hr lb/hr 7.65E-01 9.08E-01 4.97E-01 1.39E+00 3.54E-03 1.94E-03 1.02E+00 1.46E-01 1.21E+00 3.84E-01 6.96E-03 

PM2.5 
Annual tpy 3.35E+00 3.97E+00 2.18E+00 6.08E+00 4.24E-03 2.33E-03 4.57E-02 6.54E-03 5.43E-02 1.68E+00 3.05E-02 

24-hr lb/hr 7.65E-01 9.08E-01 4.97E-01 1.39E+00 3.54E-03 1.94E-03 2.51E-01 3.59E-02 2.98E-01 3.84E-01 6.96E-03 

Toxic Air Pollutants                           

7,12-
Dimethylbenz(a)anthracene 

year tpy 7.06E-06 - - - - - - - - 3.54E-06 6.42E-08 

DEEP year tpy - - - - 4.24E-03 2.33E-03 - - - - - 

Formaldehyde year tpy 3.31E-02 - - - 1.41E-03 1.04E-03 - - - 1.66E-02 3.01E-04 

Hydrogen Sulfide 24-hr lb/hr 1.37E-02 - - - - - - - - - - 

NO2 1-hr lb/hr 3.70E+00  - - - 2.04E+00 1.48E+00 - - - 5.05E+00 9.15E-02 

Vanadium 24-hr lb/hr 2.32E-04 - - - - - - - - 1.16E-04 2.11E-06 
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4.4 Emission Unit Release Parameters 

Figure 2 shows the Facility layout superimposed on a recent satellite image of the region, with locations 

of proposed emission units indicated, as well as significant structures that could potentially influence 

dispersion.  

Table 6 below provides a summary of the parameters used to represent point source exhaust from the 

boiler, WESP, dryer vents, firewater pump, and emergency generator. 

Table 6: Modeled Exhaust Parameters and Stack Dimensions 

Source 
Model  

Source ID 

Exhaust 
Temperature 

Stack 
Height 

Exhaust 
Flow Velocity 

Stack 
Diameter 

(°F) (ft) (cfm) (ft/min) (in) 

Boiler BOILER 291 65 31,595 3,284 42 

Fryer WESP WESP 175 85 20,410 2,226 41 

Main Dryer (four stacks) MLDRY1-4 127 60 16,400 5,445 24 

Form Dryer PREDRY 109 60 10,001 1,872 31 

Diesel Fire Water Pump EGFWP1 842 20.0 1,867 9,509 6 

Emergency Generator EGEN1 950 5.8 1,197 12,441 4.2 

Abbreviations and Acronyms: 

cfm = cubic feet per minute  

EGEN = emergency generator 

°F = degrees Fahrenheit 

ft = feet 

ft/min = feet per minute 

FWP = firewater pump     

in = inches 

WESP = wet electrostatic precipitator 

Table 7 below provides a summary of the volume sources representing entrained dust emissions from 

trucks operated on paved roadways and fugitive combustion emissions from AHUs providing heat to the 

process and high bay freezer office buildings. The paved roadways volume sources were developed 

using methodology from EPA’s Haul Road Workgroup final report (EPA 2012). The AHU volume sources 

were based on the individual building dimensions and EPA guidance (EPA 1995). 
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Table 7: Modeled Parameters for Volume Sources 

Source 
Model Source 

ID 

Height Sy Sz 

(m) (m) (m) 

Truck Road TE001-TE169 2.55 4.19 2.37 

Personal Vehicle Road PV001-PV230 1.53 3.63 1.42 

Freezer Road FB001-FB170 2.55 4.19 2.37 

Production AHU PROD_AHU1-6 15.24 21.77 7.09 

Freezer AHU HBF_AHU 10.67 7.21 4.96 

Abbreviations and Acronyms: 

AHU = air-handling unit  

m = meters 

Sy = Sigma Y 

Sz = Sigma Z 

In addition to the exhaust parameters discussed above, the building dimensions and Facility 

configuration were provided to AERMOD to assess potential downwash effects. Wind direction-specific 

building profiles were prepared for the modeling using the EPA’s Building Profile Input Program (BPIP) 

including the PRIME algorithm (BPIP PRIME). The Facility layout and heights of structures, as shown on 

Figure 2 and in Table 8 below, were provided to BPIP PRIME, which calculated the necessary input data 

for AERMOD. 

Table 8: Significant Onsite Structure Heights 

  Height Above Grade 

Structure BPIP ID (ft) (m) 

Process Building BLD01 52 16 

Freezer Building BLD07 139 42 

Freezer Office Tier 1 BLD10 21 6 

Freezer Office Tier 2 BLD09 42 13 

Packing Tier 1 BLD06 27 8 

Packing Tier 2 BLD08 44 13 

Receiving Tier 1 BLD05 24 7 

Receiving Tier 2 BLD04 46 14 

Administrative Tier 1 BLD03 25 8 

Administrative Tier 2 BLD02 29 9 

Administrative Tier 3 BLD02 33 10 

Abbreviations and Acronyms: 

BPIP = Building Profile Input Program 
ft = feet 
m = meters 
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4.5 Results of the Criteria Pollutant Modeling Analysis 

Table 9 below provides a comparison of AERMOD-predicted maximum criteria pollutant concentration 

increases with applicable SILs. The SILs represent incremental, project-specific impact levels that the 

state of Washington accepts as indicative of an insignificant impact with respect to an assessment of 

compliance with the NAAQS or the Washington Ambient Air Quality Standards (WAAQS). As shown in 

Table 9, the 1st-highest concentration predicted by AERMOD for 1-hour SO2, 24-hour average PM10,  

24-hour average and annual average PM2.5, and 1-hour average and annual average NO2 exceed the 

corresponding SILs. As a result, a cumulative analysis is required to determine compliance with the 

NAAQS, which was accomplished by adding a representative background concentration to the Facility-

wide modeling results, which is outlined in the next section. 

Table 9: Modeled Exhaust Parameters and Stack Dimensions 

Pollutant 
Averaging 

Period 

Maximum 
Concentration 

(µg/m3) 
SIL 

(µg/m3) 
Greater 

Than SIL?a 

CO 
8-Hour 48 500 No 

1-Hour 153 2,000 No 

SO2 
3-Hour 9 25 No 

1-Hour 14 7.8 Yes 

PM10 24-Hour 18 5 Yes 

PM2.5 
Annual 2 0.2 Yes 

24-Hour 11 1.2 Yes 

NO2 
Annual 6 1 Yes 

1-Hour 122 7.5 Yes 

Notes: 

(a) SIL = significant impact level, from WAC 173-400-113. 

Abbreviations and Acronyms: 

CO = carbon monoxide 

µg/m3 = micrograms per cubic meter 

NO2 = nitrogen dioxide 

PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 microns 

PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 microns 

SIL = significant impact level 

SO2 = sulfur dioxide 

4.6 Ambient Standard Compliance Demonstration 

Because the predicted 1-hour SO2, 24-hour average PM10, 24-hour and annual average PM2.5, and 1-hour 

and annual average NO2 project-only concentrations exceeded the SILs, a cumulative analysis is required 

to assess compliance with the ambient standards associated with those pollutants and averaging 

periods. A cumulative modeling analysis may include nearby emission units as well as representative 

background concentrations. As there are no competing nearby sources of emissions with exhaust 
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plumes expected to overlap with exhaust plumes from the Facility and background concentrations are 

representative of existing concentrations around the Facility, only project emission units, which in this 

case are equivalent to Facility wide, are required for the cumulative analysis. 

The results of the cumulative modeling analysis are summarized below in Table 10, where the model-

predicted design concentrations, with representative background concentrations added, are shown to 

be less than the applicable ambient standards in all cases. 

Table 10: Predicted Cumulative Design Concentrations 

Pollutant 
Averaging 

Period 

Concentration (µg/m3)   

Design Background e Total f 
NAAQS/WAAQS 

(µg/m3) 
Greater Than  

NAAQS/WAAQS? 
SO2 1-Hour a 12 12 24 200 No 

PM10 24-Hour b 9 80 89 150 No 

PM2.5 
Annual c 2.1 5.7 7.8 9 No 

24-Hour d 7 17 24 35 No 

NO2 
Annual c 6.3 4.7 11.0 100 No 

1-Hour c 109 26 134 188 No 

Notes: 

a. Design concentration is the highest 5-year average of the 4th-high. 

b. Design concentration is the highest 6th-high 24-hour average concentration over 
    5 modeled years. 

c. Design concentration is highest annual average concentration over 5 modeled  
    years. 

d. Design concentration is the highest 5-year average of the 8th-high. 

e. Regional background level obtained from Idaho Department of Environmental 
   Quality (IDEQ) for model and monitoring data from July 2014 through June 2017 (IDEQ; 
   accessed October 24, 2022). for coordinates: -119.1386556, 47.12408278. 

f. Total concentration is the sum of the design concentration and the background 
   concentration. 

Abbreviations and Acronyms:   

µg/m3 = micrograms per cubic meter 

NAAQS = National Ambient Air Quality Standards 

NO2 = nitrogen dioxide 

PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 microns 

PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 microns 

WAAQS = Washington Ambient Air Quality Standards. 

4.7 Results of the Toxic Air Pollutant Analysis 

The results of the TAP dispersion modeling analysis are summarized in Table 11 below, where modeling 

results are compared with the applicable ASILs. As shown in the table, no TAP concentrations are 

greater than the applicable ASIL; therefore, further analysis is not required. 
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Table 11: Maximum Predicted Project-Only Toxic Air Pollutant Concentrations 

Toxic Air Pollutant CAS No. 
Averaging 

Period 

Maximum 
Concentration 

(μg/m3) ASIL (μg/m3) Over ASIL? 

DMBA 57-97-6 Annual 1.58E-06 8.50E-06 No 

DEEP — Annual 0.0008 0.0033 No 

Formaldehyde 50-00-0 Annual 0.008 0.17 No 

H2S 7783-06-4 24-hour 0.04 2 No 

NO2 10102-44-0 1-hour 130 470 No 

Vanadium 7440-62-2 24-hour 0.001 0.1 No 

Abbreviations and Acronyms: 

ASIL = acceptable source impact level 

CAS = Chemical Abstracts Service 

DEEP = diesel engine exhaust particulate matter 

µg/m3 = micrograms per cubic meter 

NO2 = nitrogen dioxide 

4.8 Conclusions 

The AERMOD modeling, conducted using the methodology described above, predicted that emissions 

attributable to the Facility will not cause or contribute to an exceedance of any ambient standards, and 

TAP emissions are sufficiently low to protect human health and safety from potential carcinogenic 

and/or other toxic effects. 
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5.0 USE OF THIS REPORT 

This report has been prepared for the exclusive use of J.R. Simplot Company and applicable regulatory 

agencies for specific application to the proposed potato-processing facility located near Moses Lake, 

Washington. No other party is entitled to rely on the information, conclusions, and/or recommendations 

included in this document without the express written consent of Landau. Further, the reuse of 

information, conclusions, and/or recommendations provided herein for extensions of the project or for 

any other project, without review and authorization by Landau, shall be at the user’s sole risk. Landau 

warrants that within the limitations of scope, schedule, and budget, our services have been provided in 

a manner consistent with that level of care and skill ordinarily exercised by members of the profession 

currently practicing in the same locality under similar conditions as this project. Landau makes no other 

warranty, either express or implied. 
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Figure 4 Grant County Airport Windrose 
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APPENDIX B 
 

Process Flow Diagram 
 
  



 

 

Figure 
B-1 

Process Flow Diagram 
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Abbreviations and Acronyms
J.R. Simplot Rainier Plant
Moses Lake, Washington

Page 1 of 17

Abbreviations and Acronyms:
BACT best available control technology
Btu British thermal unit
cf cubic feet
CH4 methane
CO carbon monoxide
CO2 carbon dioxide
CO2e carbon dioxide equivalent
COD chemical oxygen demand
DEEP diesel engine exhaust particulate matter
dscf dry standard cubic feet
dscfm dry standard cubic feet per minute
EPA United States Environmental Protection Agency
FWP fire water pump
GHG greenhouse gases
H2S hydrogen sulfide
HAP hazardous air pollutants
HHV higher heating value
hp horsepower
hp-hr horsepower hour
hr hour
lb pound
lb/hr pounds per hour
Mlb thousand pounds
MMBtu million British thermal units
MMscf million standard cubic feet
NOX nitrogen oxides
N2O nitrous oxide
O2 oxygen
PAH polycyclic aromatic hydrocarbons
PM particulate matter
PM10 particulate matter with aerodynamic diameter less than or equal to 10 microns
PM2.5 particulate matter with aerodynamic diameter less than or equal to 2.5 microns
ppm parts per million 
ppmvd parts per million by volume, dry basis
SO2 sulfur dioxide
TAPs toxic air pollutants
tpy tons per year
ULSD ultra-low sulfur diesel 
VMT vehicle miles travelled
VOCs volatile organic compounds
WESP wet electrostatic precipitator
yr year
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Equipment Summary and Operating Rates
J.R. Simplot Rainier Plant
Moses Lake, Washington

Page 2 of 17

Equipment Hours of Operation
Annual Daily

Boiler 102.7 MMBtu/hr -- 8,760 hr/yr 24 hr/day
Fryer (Steam Heated) -- 74 Mlb/hr 8,760 hr/yr 24 hr/day
Main Dryer (Steam Heated) -- 61 Mlb/hr 8,760 hr/yr 24 hr/day
Form Dryer (Steam Heated) -- 13,750 lb/hr 8,760 hr/yr 24 hr/day
Production Air Handling Units 51.5 MMBtu/hr 8,760 hr/yr 24 hr/day
High Bay Freezer Air Handling Units 0.93 MMBtu/hr 8,760 hr/yr 24 hr/day
Diesel Firewater Pump 1 350 hp 16.1 gal/hr 100 hr/yr 60 min/day
Diesel Emergency Generator 237 hp -- 100 hr/yr 60 min/day

Maximum Firing 
Rate Throughput

--
--
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Table 2
Natural Gas and Biogas Boiler 1

J.R. Simplot Rainier Plant
Moses Lake, Washington
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Parameter Value
Operating hours 8,760 hours/year
Heat Input Capacity (HHV) 103 MMBtu/hr
Natural Gas Heat Content 1,020 btu/scf
Maximum Biogas Flow Rate 750 cfm
Biogas Heat Content 600 btu/scf
Biogas Heat Capacity 27 MMBtu/hr

Emission Rate
Hourly Annual

Pollutant Emission Factor (lb/hr) (tpy)
Criteria Pollutant Emissions

NOX Natural Gas 0.036 lb/MMBtu a

NOX Biogas 0.0336 lb/MMBtu a

CO Natural Gas 0.04 lb/MMBtu a

CO Biogas 0.04 lb/MMBtu a

SO2 Natural Gas 0.6 lb/MMscf c

SO2 Biogas 0.036 lb/MMBtu c

PM10 (Filt. & Cond.) 0.0075 lb/MMBtu b 0.77 3.4
PM2.5 (Filt.& Cond.) 0.0075 lb/MMBtu b 0.77 3.4
VOC 0.0054 lb/MMBtu b 0.55 2.4
Lead 4.9E-07 lb/MMBtu b 5.0E-05 2.2E-04

Greenhouse Gas Emissions
CO2 117 lb/MMBtu d 12,005 52,580
CH4 2.2E-03 lb/MMBtu d 0.23 1.0
N2O 2.2E-04 lb/MMBtu d 0.023 0.10
CO2e 117 lb/MMBtu e 12,017 52,634

Toxic and Hazardous Air Pollutant Emissions
Acetaldehyde 9.0E-04 lb/MMscf f 9.1E-05 4.0E-04
Acrolein 8.0E-04 lb/MMscf f 8.1E-05 3.5E-04
Arsenic 2.0E-04 lb/MMscf b 2.0E-05 8.8E-05
Benzene 2.1E-03 lb/MMscf b 2.1E-04 9.3E-04
Beryllium 1.2E-05 lb/MMscf b 1.2E-06 5.3E-06
Cadmium 1.1E-03 lb/MMscf b 1.1E-04 4.9E-04
Chromium(total) 1.4E-03 lb/MMscf b 1.4E-04 6.2E-04
Cobalt 8.4E-05 lb/MMscf b 8.5E-06 3.7E-05
Copper 8.5E-04 lb/MMscf b 8.6E-05 3.7E-04
Ethylbenzene 2.0E-03 lb/MMscf f 2.0E-04 8.8E-04
Formaldehyde 7.5E-02 lb/MMscf b 7.6E-03 3.3E-02
Hexane 1.8E+00 lb/MMscf b 1.8E-01 7.9E-01
Hydrogen sulfide 1.4E-01 lb/MMscf c 1.4E-02 6.0E-02
Manganese 3.8E-04 lb/MMscf b 3.8E-05 1.7E-04
Mercury 2.6E-04 lb/MMscf b 2.6E-05 1.1E-04
Nickel 2.1E-03 lb/MMscf b 2.1E-04 9.3E-04
PAH's (including Naphthalene) 4.0E-04 lb/MMscf f 4.0E-05 1.8E-04
Polycyclic Organic Matter

2-Methylnaphthalene 2.4E-05 lb/MMscf b 2.4E-06 1.1E-05

3.7 16

4.1 18

1.02 4.5
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Table 2
Natural Gas and Biogas Boiler 1

J.R. Simplot Rainier Plant
Moses Lake, Washington

Page 4 of 17

3-Methylchloranthrene 1.8E-06 lb/MMscf b 1.8E-07 7.9E-07
7,12-Dimethylbenz(a)anthracene 1.6E-05 lb/MMscf b 1.6E-06 7.1E-06
Acenaphthene 1.8E-06 lb/MMscf b 1.8E-07 7.9E-07
Acenaphthylene 1.8E-06 lb/MMscf g 1.8E-07 7.9E-07
Anthracene 2.4E-06 lb/MMscf b 2.4E-07 1.1E-06
Benz(a)anthracene 1.8E-06 lb/MMscf b 1.8E-07 7.9E-07
Benzo(a)pyrene 1.2E-06 lb/MMscf b 1.2E-07 5.3E-07
Benzo(b)fluoranthene 1.8E-06 lb/MMscf b 1.8E-07 7.9E-07
Benzo(g,h,i)perylene 1.2E-06 lb/MMscf b 1.2E-07 5.3E-07
Benzo(k)fluoranthene 1.8E-06 lb/MMscf b 1.8E-07 7.9E-07
Chrysene 1.8E-06 lb/MMscf b 1.8E-07 7.9E-07
Dibenzo(a,h)anthracene 1.2E-06 lb/MMscf b 1.2E-07 5.3E-07
Dichlorobenzene 1.2E-03 lb/MMscf b 1.2E-04 5.3E-04
Fluoranthene 3.0E-06 lb/MMscf b 3.0E-07 1.3E-06
Fluorene 2.8E-06 lb/MMscf b 2.8E-07 1.2E-06
Indeno(1,2,3-cd)pyrene 1.8E-06 lb/MMscf b 1.8E-07 7.9E-07
Naphthalene 6.1E-04 lb/MMscf b 6.1E-05 2.7E-04
Phenanathrene 1.7E-05 lb/MMscf g 1.7E-06 7.5E-06
Pyrene 5.0E-06 lb/MMscf b 5.0E-07 2.2E-06

Propylene 1.6E-02 lb/MMscf f 1.6E-03 6.8E-03
Selenium 2.4E-05 lb/MMscf b 2.4E-06 1.1E-05
Toluene 7.8E-03 lb/MMscf f 7.9E-04 3.4E-03
Vanadium 2.3E-03 lb/MMscf b 2.3E-04 1.0E-03
Xylenes 5.8E-03 lb/MMscf f 5.8E-04 2.6E-03

Total HAPs 2.0E+00 lb/MMscf 2.1E-01 9.0E-01
Notes:  

a NOX and CO emissions based on manufacturer performance guarantees for natural gas and biogas. Ben Hawkes 
email on 11/19/24 indicated that a Cleaver Brooks project manager guarantees a CO emission factor of 0.04 
lb/MMBtu for both natural gas and biogas. NOx emissions are calculated using the higher emission rate (natural gas) 
for the entire heat input capacity as a worst-case.

d Greenhouse gas emission factors from 40 CFR 98, Subpart C, Table C-1.

b Natural gas emission factors based on AP-42, Section 1.4 (Natural Gas Combustion) calculated as lb/MMBtu using 
natural gas heat content (1,020 btu/cf). The boiler is also capable of burning biogas from anaerobic digester. Biogas 
composition is similar to natural gas so emission factors from AP-42, Section 1.4 are appropriate for biogas 
combustion in the boiler for all pollutants except SO2.

e CO2e calculated based on global warming potential for each greenhouse gas: CO2 = 1; CH4 = 25; and N2O = 298 (40 
CFR Part 98, Subpart A).
f Emission Factors from  Ventura County Air Pollution Control District AB2588 for natural gas fired boilers rated >100 

           

c The boiler is capable of burning biogas from anaerobic digester. The SO2 emission rate represents the worst-case 
scenario of burning all of the produced biogas (see Table 6) and the remainder of the maximum heat input capacity 
from natural gas. The emission factor for natural gas of 0.6 lb/MMscf is from AP-42 Section 1.4. The emission factor 
for biogas of 0.036 lb/MMBtu is based on manufacturer guarantees. Between 98% and 100% of the H2S is converted 
to SO2 during combustion. To provide the most conservative assumption for each polltuant, the calculated maximum 
potential SO2 emissions rate is based on 100% conversion of H2S to SO2 and the H2S emission rate is based on 98% 
conversion of H2S to SO2.
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Table 2
Natural Gas and Biogas Boiler 1

J.R. Simplot Rainier Plant
Moses Lake, Washington
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g Emission Factors from EPA WebFIRE emissions factor search. Factors corrected to lb/mmBtu using natural gas heat 
content (1,020 btu/cf).

                   
MMBTU/hr. Factors corrected to lb/mmBtu using natural gas heat content (1,020 btu/cf).
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Table 3
Main Line and Pre-Form Line Fryers

J.R. Simplot Rainier Plant
Moses Lake, Washington
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Parameter Value
Operating hours 8,760 hours/year
Maximum Production 74 Mlb/hr
Exhaust Gas Volume 9,000 dscfm
Uncontrolled VOC Emission Factor a 0.27 lb/Mlb product
Uncontrolled PM10/PM2.5 Emission Factor b 25 lb/hr
WESP PM10/PM2.5 Emission Factor c 0.018 grain/dscf

Uncontrolled Fryer Emissions a WESP Controlled Emissions b

Hourly Annual Hourly Annual
Pollutant (lb/hr) (tpy) lb/hr tpy

PM10 (Filt. & Cond.) 25 110 1.4 6
PM2.5 (Filt.& Cond.) d 25 110 1.4 6
VOC (as Propane) 20 88 20 88
Notes:

a Uncontrolled VOC emission factor based on Simplot 2017 source test at a potato plant.

b WESP exhaust emissions include Fryer Lines 1 and 2.  Particulate matter emissions based on 
presumptive BACT and VOC emissions equal to uncontrolled fryer emissions.

b Uncontrolled fryer emissions from the main line and pre-form line fryers based on average of 3 past 
source tests for similar fryers at other Simplot plants.
c WESP particulate matter emission factor based on presumptive BACT from Ecology.  Conservatively 
assume PM2.5 emission rates are equivalent to PM10 emission rates.
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Table 4
Line 1 Dryer - Main Line

J.R. Simplot Rainier Plant
Moses Lake, Washington
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Parameters Units
Operating Hours 8,760 hrs/yr
Product Throughput 60,500 lbs/hr

Emission Rate
Hourly Annual

Pollutant Emission Factor (lb/hr) (tpy)
Criteria Pollutant Emissions

PM10 0.0150 lb/Mlb a 0.91 3.97
PM2.5 0.0150 lb/Mlb a 0.91 3.97
VOC 0.0088 lb/Mlb a 0.53 2.3

Notes:
a PM emission factor from 2023 source test at Simplot potato plant. VOC emission factor from 2017 source 
testing at Simplot potato plant.
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Table 5
Line 2 Dryer - Form Line

J.R. Simplot Rainier Plant
Moses Lake, Washington
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Parameters Units
Operating Hours 8,760 hrs/yr
Product Throughput 13,750 lbs/hr

Emission Rate
Hourly Annual

Pollutant Emission Factor (lb/hr) (tpy)
Criteria Pollutant Emissions

PM10 0.036 lb/Mlb a 0.5 2
PM2.5 0.036 lb/Mlb a 0.5 2
VOC 0.073 lb/Mlb a 1.0 4

Notes:
a PM and VOC emission factors from 2017 source testing at Simplot potato plant.
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Table 6
Diesel Fire Water Pump 1
J.R. Simplot Rainier Plant
Moses Lake, Washington
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Parameter Value
Annual Operating Hours 100 hours/year
Engine Rating 350 HP
Fuel Consumption 16.1 gal/hr a

Heat Input Capacity 2.2 MMBtu/hr c

Emission Rate
Hourly Annual

Pollutant Emission Factor (lb/hr) (tpy)
Criteria Pollutant Emissions

NOX 2.64 g/HP-hr a 2.0 0.10
CO 0.7 g/HP-hr a 0.54 0.027
SO2 0.0015 lb/MMBtu b 0.0034 1.7E-04
PM10 0.11 g/HP-hr a 0.085 0.0042
PM2.5 0.11 g/HP-hr a 0.085 0.0042
VOC 0.09 g/HP-hr a 0.07 0.010

Greenhouse Gas Emissions
CO2 163 lb/MMBtu c 365 18
CH4 6.6E-03 lb/MMBtu c 0.015 7.4E-04
N2O 1.3E-03 lb/MMBtu c 0.0030 1.5E-04
CO2e 164 lb/MMBtu d 366 18

Toxic and Hazardous Air Pollutant Emissions
1,3-Butadiene 1.59E-03 lb/MMBtu g 3.6E-03 1.8E-04
Acetaldehyde 5.72E-03 lb/MMBtu g 1.3E-02 6.4E-04
Acrolein 2.47E-04 lb/MMBtu g 5.5E-04 2.8E-05
Ammonia 3.54E-02 lb/MMBtu f 7.9E-02 4.0E-03
Arsenic 1.17E-05 lb/MMBtu g 2.6E-05 1.3E-06
Benzene 1.36E-03 lb/MMBtu g 3.0E-03 1.5E-04
Benzo(a)anthracene 7.90E-06 lb/MMBtu f 1.8E-05 8.8E-07
Benzo[a]pyrene 6.43E-06 lb/MMBtu f 1.4E-05 7.2E-07
Benzo[b]fluoranthene 1.28E-05 lb/MMBtu h 2.9E-05 1.4E-06
Benzo[k]fluoranthene 1.26E-05 lb/MMBtu h 2.8E-05 1.4E-06
Cadmium 1.09E-05 lb/MMBtu g 2.4E-05 1.2E-06
Chlorobenzene 1.46E-06 lb/MMBtu f 3.3E-06 1.6E-07
Chrysene 7.10E-06 lb/MMBtu h 1.6E-05 7.9E-07
Copper 2.99E-05 lb/MMBtu f 6.7E-05 3.3E-06
DEEP 0.110 g/HP-hr e 8.5E-02 4.2E-03
Dibenz[a,h]anthracene 6.77E-06 lb/MMBtu f 1.5E-05 7.6E-07
Ethyl benzene 7.95E-05 lb/MMBtu g 1.8E-04 8.9E-06
Formaldehyde 1.26E-02 lb/MMBtu g 2.8E-02 1.4E-03
Hexavalent chromium 7.30E-07 lb/MMBtu f 1.6E-06 8.2E-08
Hydrogen chloride 1.36E-03 lb/MMBtu g 3.0E-03 1.5E-04
Indeno[1,2,3-cd]pyrene 6.71E-06 lb/MMBtu f 1.5E-05 7.5E-07
Lead 6.06E-05 lb/MMBtu g 1.4E-04 6.8E-06
Manganese 2.26E-05 lb/MMBtu f 5.1E-05 2.5E-06
Mercury 1.46E-05 lb/MMBtu f 3.3E-05 1.6E-06
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Table 6
Diesel Fire Water Pump 1
J.R. Simplot Rainier Plant
Moses Lake, Washington
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Naphthalene 2.60E-04 lb/MMBtu g 5.8E-04 2.9E-05
n-Hexane 1.96E-04 lb/MMBtu g 4.4E-04 2.2E-05
Nickel 2.85E-05 lb/MMBtu g 6.4E-05 3.2E-06
Propylene 3.41E-03 lb/MMBtu g 7.6E-03 3.8E-04
Selenium 1.61E-05 lb/MMBtu f 3.6E-05 1.8E-06
Toluene 7.69E-04 lb/MMBtu g 1.7E-03 8.6E-05
Total chromium 4.38E-06 lb/MMBtu f 9.8E-06 4.9E-07
Xylenes, including m-, o-, p-xylene 3.09E-04 lb/MMBtu g 6.9E-04 3.5E-05

m-Xylene 1.58E-04 lb/MMBtu f 3.5E-04 1.8E-05
o-Xylene 1.52E-04 lb/MMBtu f 3.4E-04 1.7E-05

Total HAPs 2.47E-02 lb/MMBtu 5.5E-02 2.8E-03
Notes:

h Emissions factors based on AP-42 Chapter 3.3 - Gasoline and Diesel Industrial Engines.

f Emission factors based on CATEF for ICE, Diesel Mean values using the average of each unique Mean EF for 
each pollutant.
g Emission factors based on Ventura County Air Pollution Control District AB 2588 for Diesel Internal 
Combustion.

a Fuel consumption, NOX, CO, VOC, and PM emission factors based on manufacturer specifications.
b SO2 emission factor based on ULSD (15 ppm S) and AP-42 Section 3.4, Large Stationary Diesel Engines, Table 
3.4-1 (fuel input).
c 40 CFR 98, Subpart C, Table C-1 and Table C-2.
d CO2e calculated based on global warming potential for each greenhouse gas: CO2 = 1; CH4 = 25; and N2O = 
298 (40 CFR Part 98, Subpart A).
e Diesel Engine Exhaust Particulate (DEEP) emissions based on PM10 emissions.
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Table 7
Emergency Generator

J.R. Simplot Rainier Plant
Moses Lake, Washington
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Parameter Value
Annual Operating Hours 100 hours/year
Engine Rating 237 HP
Brake-Specific Fuel Consumption 7,000 Btu/hp-hr a

Heat Input Capacity 1.7 MMBtu/hr

Emission Rate
Hourly Annual

Pollutant Emission Factor (lb/hr) (tpy)
Criteria Pollutant Emissions

NOX 2.83 g/HP-hr a 1.5 0.07
CO 0.89 g/HP-hr a 0.47 0.023
SO2 0.0015 lb/MMBtu c 0.0025 1.3E-04
PM10 0.089 g/HP-hr a 0.047 0.0023
PM2.5 0.089 g/HP-hr a 0.047 0.0023
VOC 0.09 g/HP-hr a 0.05 0.007

Greenhouse Gas Emissions
CO2 163 lb/MMBtu c 271 14
CH4 6.6E-03 lb/MMBtu c 0.011 5.5E-04
N2O 1.3E-03 lb/MMBtu c 0.0022 1.1E-04
CO2e 164 lb/MMBtu d 271 14

Toxic and Hazardous Air Pollutant Emissions
1,3-Butadiene 1.59E-03 lb/MMBtu g 2.6E-03 1.3E-04
Acetaldehyde 5.72E-03 lb/MMBtu g 9.5E-03 4.7E-04
Acrolein 2.47E-04 lb/MMBtu g 4.1E-04 2.1E-05
Ammonia 3.54E-02 lb/MMBtu f 5.9E-02 2.9E-03
Arsenic 1.17E-05 lb/MMBtu g 1.9E-05 9.7E-07
Benzene 1.36E-03 lb/MMBtu g 2.3E-03 1.1E-04
Benzo(a)anthracene 7.90E-06 lb/MMBtu f 1.3E-05 6.6E-07
Benzo[a]pyrene 6.43E-06 lb/MMBtu f 1.1E-05 5.3E-07
Benzo[b]fluoranthene 1.28E-05 lb/MMBtu h 2.1E-05 1.1E-06
Benzo[k]fluoranthene 1.26E-05 lb/MMBtu h 2.1E-05 1.0E-06
Cadmium 1.09E-05 lb/MMBtu g 1.8E-05 9.1E-07
Chlorobenzene 1.46E-06 lb/MMBtu f 2.4E-06 1.2E-07
Chrysene 7.10E-06 lb/MMBtu h 1.2E-05 5.9E-07
Copper 2.99E-05 lb/MMBtu f 5.0E-05 2.5E-06
DEEP 0.089 g/HP-hr e 4.7E-02 2.3E-03
Dibenz[a,h]anthracene 6.77E-06 lb/MMBtu f 1.1E-05 5.6E-07
Ethyl benzene 7.95E-05 lb/MMBtu g 1.3E-04 6.6E-06
Formaldehyde 1.26E-02 lb/MMBtu g 2.1E-02 1.0E-03
Hexavalent chromium 7.30E-07 lb/MMBtu f 1.2E-06 6.1E-08
Hydrogen chloride 1.36E-03 lb/MMBtu g 2.3E-03 1.1E-04
Indeno[1,2,3-cd]pyrene 6.71E-06 lb/MMBtu f 1.1E-05 5.6E-07
Lead 6.06E-05 lb/MMBtu g 1.0E-04 5.0E-06
Manganese 2.26E-05 lb/MMBtu f 3.8E-05 1.9E-06
Mercury 1.46E-05 lb/MMBtu f 2.4E-05 1.2E-06
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Table 7
Emergency Generator

J.R. Simplot Rainier Plant
Moses Lake, Washington
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Naphthalene 2.60E-04 lb/MMBtu g 4.3E-04 2.2E-05
n-Hexane 1.96E-04 lb/MMBtu g 3.3E-04 1.6E-05
Nickel 2.85E-05 lb/MMBtu g 4.7E-05 2.4E-06
Propylene 3.41E-03 lb/MMBtu g 5.7E-03 2.8E-04
Selenium 1.61E-05 lb/MMBtu f 2.7E-05 1.3E-06
Toluene 7.69E-04 lb/MMBtu g 1.3E-03 6.4E-05
Total chromium 4.38E-06 lb/MMBtu f 7.3E-06 3.6E-07
Xylenes, including m-, o-, p-xylene 3.09E-04 lb/MMBtu g 5.1E-04 2.6E-05

m-Xylene 1.58E-04 lb/MMBtu f 2.6E-04 1.3E-05
o-Xylene 1.52E-04 lb/MMBtu f 2.5E-04 1.3E-05

Total HAPs 2.47E-02 lb/MMBtu 4.1E-02 2.0E-03
Notes:

f Emission factors based on CATEF for ICE, Diesel Mean values using the average of each unique Mean EF for 
g Emission factors based on Ventura County Air Pollution Control District AB 2588 for Diesel Internal 
Combustion.
h Emissions factors based on AP-42 Chapter 3.3 - Gasoline and Diesel Industrial Engines.

a NOX, CO, VOC, and PM emission factors based on manufacturer specifications.
b SO2 emission factor based on ULSD (15 ppm S) and AP-42 Section 3.4, Large Stationary Diesel Engines, Table 
3.4-1 (fuel input).
c 40 CFR 98, Subpart C, Table C-1 and Table C-2.
d CO2e calculated based on global warming potential for each greenhouse gas: CO2 = 1; CH4 = 25; and N2O = 
298 (40 CFR Part 98, Subpart A).
e Diesel Engine Exhaust Particulate (DEEP) emissions based on PM10 emissions.
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Fugitive Dust from Paved Roadways

J.R. Simplot Rainier Plant
Moses Lake, Washington
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Emission Factors [E] Daily Controlled Emissions
Annual Controlled 

Emissions
(lbs/VMT) (lb/day) (tpy)

Source type Road Class Daily Annually (tons) PM PM10 PM2.5 PM PM10 PM2.5 PM PM10 PM2.5

Paved Loaded 70 25,550 0.44 11,242 40 0.48 0.10 0.024 3.7 0.75 0.18 0.68 0.14 0.033
Paved Empty 70 25,550 0.44 11,242 15 0.18 0.036 0.009 1.4 0.27 0.067 0.25 0.050 0.012
Paved Loaded 90 32,850 0.44 14,454 40 0.48 0.10 0.024 4.8 0.96 0.236 0.88 0.175 0.043
Paved Empty 55 20,075 0.44 8,833 17.5 0.21 0.042 0.010 1.26 0.252 0.062 0.230 0.046 0.0113

Personal Vehicles Paved Loaded 196 71,540 0.52 37,201 2.5 0.029 0.006 0.0014 0.73 0.146 0.036 0.133 0.027 0.0065
Total 11.9 2.4 0.58 2.2 0.43 0.107

Paved Road Emission Factor
The emission factors for vehicle traffic on paved roads at industrial sites were derived from AP-42, "Paved Roads", Section 13.2.1, January 2011.

Equation 2: E=k*(sL)0.91*(W)1.02*[1-P/(4*365)]
where:

E = emission factor (lb/VMT)
PM PM10 PM2.5

k = 0.011 0.0022 0.00054 particle size multiplier
sL = 1.1 road surface silt content (g/m2)a

W = average vehicle weight (tons)
P = 90 number of "wet" days with at least 0.254 mm (0.01 in) of precipitationb

CE = 75 control efficiency (%)c

Notes:
a Average of corn millsrom from AP-42 Table 13.2.1-3, "Typical Silt Content and Loading Values for Paved Roads at Industrial Facilities", January 2011.
b From AP-42 Figure 13.2.1-2 "Mean number of days with 0.01 inch or more of precipitation in the United States", January 2011.
c Reduction for sweeping paved areas from Reasonably Available Control Measures for Fugitive Dust Sources Table 2.1.1-3, Sept. 1980.

[W]

Product Trucks - 
Freezer Road

Delivery Trucks - 
Truck Entrance Road

Miles per 
Trip

Vehicle Trips VMT per 
Year
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Production Building Air Handling Units
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Page 14 of 17

Parameter Value
Operating hours 8,760 hours/year
Heat Input Capacity (HHV) 52 MMBtu/hr

Emission Rate
Hourly Annual

Pollutant Natural Gas Emission Factor (lb/hr) (tpy)
Criteria Pollutant Emissions

NOX 0.098 lb/MMBtu a 5.0 22.1
CO 0.082 lb/MMBtu a 4.2 18.6
SO2 5.9E-04 lb/MMBtu a 0.03 0.13
PM10 (Filt. & Cond.) 0.0075 lb/MMBtu a 0.38 1.7
PM2.5 (Filt.& Cond.) 0.0075 lb/MMBtu a 0.38 1.7
VOC 0.0054 lb/MMBtu a 0.28 1.2
Lead 4.9E-07 lb/MMBtu a 2.5E-05 1.1E-04

Greenhouse Gas Emissions
CO2 117 lb/MMBtu b 6,021 26,372
CH4 2.2E-03 lb/MMBtu b 0.11 0.5
N2O 2.2E-04 lb/MMBtu b 0.011 0.05
CO2e 117 lb/MMBtu c 6,027 26,399

Toxic and Hazardous Air Pollutant Emissions
Acetaldehyde 3.1E-03 lb/MMscf d 1.6E-04 6.9E-04
Acrolein 2.7E-03 lb/MMscf d 1.4E-04 6.0E-04
Arsenic 2.0E-04 lb/MMscf a 1.0E-05 4.4E-05
Benzene 5.8E-03 lb/MMscf d 2.9E-04 1.3E-03
Beryllium 1.2E-05 lb/MMscf a 6.1E-07 2.7E-06
Cadmium 1.1E-03 lb/MMscf a 5.6E-05 2.4E-04
Chromium(total) 1.4E-03 lb/MMscf a 7.1E-05 3.1E-04
Cobalt 8.4E-05 lb/MMscf a 4.2E-06 1.9E-05
Copper 8.5E-04 lb/MMscf a 4.3E-05 1.9E-04
Ethylbenzene 6.9E-03 lb/MMscf d 3.5E-04 1.5E-03
Formaldehyde 7.5E-02 lb/MMscf a 3.8E-03 1.7E-02
Hexane 1.8E+00 lb/MMscf a 9.1E-02 4.0E-01
Manganese 3.8E-04 lb/MMscf a 1.9E-05 8.4E-05
Mercury 2.6E-04 lb/MMscf a 1.3E-05 5.8E-05
Nickel 2.1E-03 lb/MMscf a 1.1E-04 4.6E-04
PAH's (including Naphthalene) 4.0E-04 lb/MMscf d 2.0E-05 8.8E-05
Polycyclic Organic Matter

2-Methylnaphthalene 2.4E-05 lb/MMscf a 1.2E-06 5.3E-06
3-Methylchloranthrene 1.8E-06 lb/MMscf a 9.1E-08 4.0E-07
7,12-Dimethylbenz(a)anthracene 1.6E-05 lb/MMscf a 8.1E-07 3.5E-06
Acenaphthene 1.8E-06 lb/MMscf a 9.1E-08 4.0E-07
Acenaphthylene 1.8E-06 lb/MMscf e 9.1E-08 4.0E-07
Anthracene 2.4E-06 lb/MMscf a 1.2E-07 5.3E-07
Benz(a)anthracene 1.8E-06 lb/MMscf a 9.1E-08 4.0E-07
Benzo(a)pyrene 1.2E-06 lb/MMscf a 6.1E-08 2.7E-07
Benzo(b)fluoranthene 1.8E-06 lb/MMscf a 9.1E-08 4.0E-07
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Moses Lake, Washington
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Benzo(g,h,i)perylene 1.2E-06 lb/MMscf a 6.1E-08 2.7E-07
Benzo(k)fluoranthene 1.8E-06 lb/MMscf a 9.1E-08 4.0E-07
Chrysene 1.8E-06 lb/MMscf a 9.1E-08 4.0E-07
Dibenzo(a,h)anthracene 1.2E-06 lb/MMscf a 6.1E-08 2.7E-07
Dichlorobenzene 1.2E-03 lb/MMscf a 6.1E-05 2.7E-04
Fluoranthene 3.0E-06 lb/MMscf a 1.5E-07 6.6E-07
Fluorene 2.8E-06 lb/MMscf a 1.4E-07 6.2E-07
Indeno(1,2,3-cd)pyrene 1.8E-06 lb/MMscf a 9.1E-08 4.0E-07
Naphthalene 6.1E-04 lb/MMscf a 3.1E-05 1.3E-04
Phenanathrene 1.7E-05 lb/MMscf e 8.6E-07 3.8E-06
Pyrene 5.0E-06 lb/MMscf a 2.5E-07 1.1E-06

Propylene 5.3E-01 lb/MMscf d 2.7E-02 1.2E-01
Selenium 2.4E-05 lb/MMscf a 1.2E-06 5.3E-06
Toluene 2.7E-02 lb/MMscf d 1.3E-03 5.9E-03
Vanadium 2.3E-03 lb/MMscf a 1.2E-04 5.1E-04
Xylenes 2.0E-02 lb/MMscf d 9.9E-04 4.4E-03

Total HAPs 1.9E+00 lb/MMscf 9.8E-02 4.3E-01
Notes:  

d Emission Factors from Ventura County Air Pollution Control District AB2588 for natural gas fired boilers 
rated <10 MMBTU/hr. Factors corrected to lb/mmBtu using natural gas heat content (1,020 btu/cf).

a Natural gas emission factors based on AP-42, Section 1.4 (Natural Gas Combustion) calculated as 
lb/MMBtu using natural gas heat content (1,020 btu/cf).
b Greenhouse gas emission factors from 40 CFR 98, Subpart C, Table C-1 and Table C-2.
c CO2e calculated based on global warming potential for each greenhouse gas: CO2 = 1; CH4 = 25; and N2O = 
298 (40 CFR Part 98, Subpart A).

e Emission Factors from EPA WebFIRE emissions factor search. Factors corrected to lb/mmBtu using natural 
gas heat content (1,020 btu/cf).
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Parameter Value
Operating hours 8,760 hours/year
Heat Input Capacity (HHV) 0.93 MMBtu/hr

Emission Rate
Hourly Annual

Pollutant Natural Gas Emission Factor (lb/hr) (tpy)
Criteria Pollutant Emissions

NOX 0.098 lb/MMBtu a 0.1 0.4
CO 0.082 lb/MMBtu a 0.1 0.3
SO2 5.9E-04 lb/MMBtu a 0.00 0.00
PM10 (Filt. & Cond.) 0.0075 lb/MMBtu a 0.01 0.0
PM2.5 (Filt.& Cond.) 0.0075 lb/MMBtu a 0.01 0.0
VOC 0.0054 lb/MMBtu a 0.01 0.0
Lead 4.9E-07 lb/MMBtu a 4.6E-07 2.0E-06

Greenhouse Gas Emissions
CO2 117 lb/MMBtu b 109 478
CH4 2.2E-03 lb/MMBtu b 0.00 0.0
N2O 2.2E-04 lb/MMBtu b 0.000 0.00
CO2e 117 lb/MMBtu c 109 479

Toxic and Hazardous Air Pollutant Emissions
Acetaldehyde 4.3E-03 lb/MMscf d 3.9E-06 1.7E-05
Acrolein 2.7E-03 lb/MMscf d 2.5E-06 1.1E-05
Arsenic 2.0E-04 lb/MMscf a 1.8E-07 8.0E-07
Benzene 8.0E-03 lb/MMscf d 7.3E-06 3.2E-05
Beryllium 1.2E-05 lb/MMscf a 1.1E-08 4.8E-08
Cadmium 1.1E-03 lb/MMscf a 1.0E-06 4.4E-06
Chromium(total) 1.4E-03 lb/MMscf a 1.3E-06 5.6E-06
Cobalt 8.4E-05 lb/MMscf a 7.7E-08 3.4E-07
Copper 8.5E-04 lb/MMscf a 7.8E-07 3.4E-06
Ethylbenzene 9.5E-03 lb/MMscf d 8.7E-06 3.8E-05
Formaldehyde 7.5E-02 lb/MMscf a 6.9E-05 3.0E-04
Hexane 1.8E+00 lb/MMscf a 1.6E-03 7.2E-03
Manganese 3.8E-04 lb/MMscf a 3.5E-07 1.5E-06
Mercury 2.6E-04 lb/MMscf a 2.4E-07 1.0E-06
Nickel 2.1E-03 lb/MMscf a 1.9E-06 8.4E-06
PAH's (including Naphthalene) 4.0E-04 lb/MMscf d 3.7E-07 1.6E-06
Polycyclic Organic Matter

2-Methylnaphthalene 2.4E-05 lb/MMscf a 2.2E-08 9.6E-08
3-Methylchloranthrene 1.8E-06 lb/MMscf a 1.6E-09 7.2E-09
7,12-Dimethylbenz(a)anthracene 1.6E-05 lb/MMscf a 1.5E-08 6.4E-08
Acenaphthene 1.8E-06 lb/MMscf a 1.6E-09 7.2E-09
Acenaphthylene 1.8E-06 lb/MMscf e 1.6E-09 7.2E-09
Anthracene 2.4E-06 lb/MMscf a 2.2E-09 9.6E-09
Benz(a)anthracene 1.8E-06 lb/MMscf a 1.6E-09 7.2E-09
Benzo(a)pyrene 1.2E-06 lb/MMscf a 1.1E-09 4.8E-09
Benzo(b)fluoranthene 1.8E-06 lb/MMscf a 1.6E-09 7.2E-09
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Benzo(g,h,i)perylene 1.2E-06 lb/MMscf a 1.1E-09 4.8E-09
Benzo(k)fluoranthene 1.8E-06 lb/MMscf a 1.6E-09 7.2E-09
Chrysene 1.8E-06 lb/MMscf a 1.6E-09 7.2E-09
Dibenzo(a,h)anthracene 1.2E-06 lb/MMscf a 1.1E-09 4.8E-09
Dichlorobenzene 1.2E-03 lb/MMscf a 1.1E-06 4.8E-06
Fluoranthene 3.0E-06 lb/MMscf a 2.7E-09 1.2E-08
Fluorene 2.8E-06 lb/MMscf a 2.6E-09 1.1E-08
Indeno(1,2,3-cd)pyrene 1.8E-06 lb/MMscf a 1.6E-09 7.2E-09
Naphthalene 6.1E-04 lb/MMscf a 5.6E-07 2.4E-06
Phenanathrene 1.7E-05 lb/MMscf e 1.6E-08 6.8E-08
Pyrene 5.0E-06 lb/MMscf a 4.6E-09 2.0E-08

Propylene 7.3E-01 lb/MMscf d 6.7E-04 2.9E-03
Selenium 2.4E-05 lb/MMscf a 2.2E-08 9.6E-08
Toluene 3.7E-02 lb/MMscf d 3.4E-05 1.5E-04
Vanadium 2.3E-03 lb/MMscf a 2.1E-06 9.2E-06
Xylenes 2.7E-02 lb/MMscf d 2.5E-05 1.1E-04

Total HAPs 2.0E+00 lb/MMscf 1.8E-03 7.9E-03
Notes:  

d Emission Factors from Ventura County Air Pollution Control District AB2588 for natural gas fired boilers rated 
<10 MMBTU/hr. Factors corrected to lb/mmBtu using natural gas heat content (1,020 btu/cf).

a Natural gas emission factors based on AP-42, Section 1.4 (Natural Gas Combustion) calculated as lb/MMBtu 
using natural gas heat content (1,020 btu/cf).
b Greenhouse gas emission factors from 40 CFR 98, Subpart C, Table C-1.
c CO2e calculated based on global warming potential for each greenhouse gas: CO2 = 1; CH4 = 25; and N2O = 298 
(40 CFR Part 98, Subpart A).

e Emission Factors from EPA WebFIRE emissions factor search. Factors corrected to lb/mmBtu using natural gas 
heat content (1,020 btu/cf).
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