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PM2.5 SIP EVALUATION REPORT 

HILL AIR FORCE BASE 

 

1.0 Introduction 

 

The following is an updated version of the original RACT evaluation that was completed 

on October 1, 2013 as a part of the Technical Support Documentation for Section IX, 

Parts H.11, 12 and 13 of the Utah SIP; to address the Salt Lake City PM2.5 and Provo, 

Utah PM2.5 Nonattainment Areas. 

 

1.1 Facility Identification 

 

Name:  Hill Air Force Base (HAFB) 

Address:  75
th

 CEG/CEIE, 7290 Weiner Street, Hill Air Force Base, Utah, Davis-Weber  

  County 

Owner/Operator:  Department Of The Air Force 

UTM coordinates:  4,553.0 kilometers Northing; 416.6 kilometers Easting; Zone 12 

 

1.2 Facility Process Summary 

 

HAFB is a major U.S. Air Force base located in northern Utah, just south of the city of 

Ogden. HAFB is the home of the Air Force Materiel Command's Ogden Air Logistics 

Complex which is the worldwide manager for a wide range of aircraft, engines, missiles, 

software, avionics, and accessories components.  

 

HAFB is the Air Force Material Command's 75th Air Base Wing, which provides 

services and support for the Ogden Air Logistics Complex and its subordinate 

organizations.  Additional tenant units at HAFB include operational fighter wings of the 

Air Combat Command and the Air Force Reserve Command. 

 

HAFB provides worldwide logistics support for some of the Air Force and Defense 

Department's most sophisticated weapon systems.  Support operations include systems 

management, spare parts, and major maintenance and modification services. HAFB has 

extensive industrial facilities for painting, paint stripping, plating, parts 

warehousing/distribution, and wastewater treatment.  In addition, HAFB manages and 

maintains other systems such as conventional air munitions, solid propellants, landing 

gear and training devices. 

 

HAFB is a major source of air pollution and is subject to 40 CFR 60 Subpart A-General 

Provisions, 40 CFR 60 Subpart Dc-Standards of Performance for Small Industrial-

Commercial-Institutional Steam Generating Units, 40 CFR 60 Subpart IIII-Standards of 

Performance for Stationary Compression Ignition Internal Combustion Engines, and 40 

CFR 60 Subpart JJJJ-Standards of Performance for Stationary Spark Ignition Internal 



 

Combustion Engines; 40 CFR 63 Subpart A-General Provisions, 40 CPR 63 Subpart N-

National Emission Standards for Chromium Emissions From Hard and Decorative 

Chromium Electroplating and Chromium Anodizing Tanks, 40 CFR 63 Subpart GG-

National Emission Standards for Aerospace Manufacturing and Rework Facilities, and 40 

CFR 63 Subpart ZZZZ-National Emission Standards for Hazardous Air Pollutants for 

Stationary Reciprocating Internal Combustion Engines, Subpart DDDDD-- National 

Emission Standards for Hazardous Air Pollutants for Industrial, Commercial, and 

Institutional Boilers and Process Heaters. 

 

1.3 Facility 2016 Baseline Emissions 
 

Plant-wide 2016 Projected Emissions (tons/yr) 

 

PM2.5 NOX  SO2 VOC 

26.15 238.95 34.14 306.86 

 

Plant-wide Potential to Emit Emissions (tons/yr) 

 

PM2.5 NOX SO2 VOC 

28.30 281.24 33.72 304.97 

 

HAFB must maintain the ability to operate all operations for wartime readiness.  HAFB 

must also be able to take on additional workloads from other bases to support the 

Department of Defense.  HAFB must maintain the existing Plant-wide potential to emit 

emissions to maintain the Base function for the Department of Defense operations. 

 

1.4 Facility Criteria Air Pollutant Emissions Sources 

 

Emission Unit/Operations Potential to Emit 

 PM2.5 NOx SO2 VOC 

Boilers 10.28 135.26 19.96 7.44 

Surface Coating, Cleaning & 

Chemically Depainting Operations 

0 0 0 201.2 

Emergency Equipment Operations 3.06 42.89 2.85 3.44 

Testing Operations 7.29 77.22 8.28 36.17 

Degreasing Operations 0 0 0 35.00 

Misc. Coating and Blasting 3.02 7.88 2.07 1.41 

Air Handlers/Heaters 1.71 11.25 0.14 1.24 

Fuel Operations 0 0 0 4.01 

Dust Collection Operations 1.32 0 0 0 

Industrial Wastewater Operation 0.00 0.00 0.00 12.00 

 

The following emission units operations have been reviewed separately below with other 

operations broken down into the units AOs.  Each emission unit/operation listed above 

has at least one if not multiple AOs for the operation.  Each emission unit/operation listed 

above may have multiple operations combined into the operational heading but defined 



 

within the BACT analysis.  Some operations listed above may only have one pollutant 

being emitted which the BACT analysis was only conducted for that pollutant. 

 
2.0 BACT Selection Methodology 

 

The general procedure for identifying and selecting BACT is through use of a process commonly 

referred to as the “top-down” BACT analysis.  The top-down process consists of five steps which 

consecutively identify control measures, and gradually eliminate less effective or infeasible 

options until only the best option remains.  This process is performed for each emission unit and 

each pollutant of concern.  The five steps are as follows: 

 

1. Identify All Existing and Potential Emission Control Technologies: UDAQ evaluated various 

resources to identify the various controls and emission rates.  These include, but are not 

limited to: federal regulations, Utah regulations, regulations of other states, the RBLC, 

recently issued permits, and emission unit vendors. 

  

2. Eliminate Technically Infeasible Options: Any control options determined to be technically 

infeasible are eliminated in this step.  This includes eliminating those options with physical or 

technological problems that cannot be overcome, as well as eliminating those options that 

cannot be installed in the projected attainment timeframe.   

 

3. Evaluate Control Effectiveness of Remaining Control Technologies: The remaining control 

options are ranked in the third step of the BACT analysis.  Combinations of various controls 

are also included.   

 

4. Evaluate Most Effective Controls and Document Results: The fourth step of the BACT 

analysis evaluates the economic feasibility of the highest ranked options.  This evaluation 

includes energy, environmental, and economic impacts of the control option. 

 

5. Selection of BACT: The fifth step in the BACT analysis selects the “best” option.  This step 

also includes the necessary justification to support the UDAQ’s decision.   

 

Should a particular step reduce the available options to zero (0), no additional analysis is 

required.  Similarly, if the most effective control option is already installed, no further analysis is 

needed. 

 

2.1 Emission Unit/Operations and Existing Controls 

 

2.1.1 Boiler Operations 

 

Description: 

HAFB uses boilers to provide steam for base processes and comfort heating. These 

boilers have a range of duties from backup load (used only for a few hours per year) to 

nearly full time operation. The primary fuel used for the majority of the boilers is natural 

gas. Some boilers are capable of burning more than one fuel for backup purposes. The 

alternative fuels that are currently used include: #2 fuel oil, diesel fuel, and reclaimed jet 

fuel.  There are four centralized boiler plants that provide heat to many other locations, 

and there are building or processing specific boilers. The permitted boilers have 

capacities ranging from less than 1 MMBtu per hour to 87.5 MMBtu per hour heat input. 



 

HAFB has no boilers exceeding 100 MMBtu/hr capacity so 40 CFR 60 Subpart Db does 

not apply.  The boilers at HAFB are categorized in this BACT analysis in the following 

groups: grandfathered boilers, boilers not subject to 40 CFR60 Subpart Dc, boiler subject 

to 40 CFR 60 Subpart Dc and boiler less than 5 MMBtu/hr. 
 

Grandfathered Boilers 

Grandfathered boilers are boilers that have been installed prior to 1969.  HAFB has 

eleven boilers that are classified as grandfathered.  The grandfathered boilers have been 

listed in the existing AO, but do not have any operational limitations.  The emissions 

estimates associated with the grandfathered boilers for natural gas combustion are as 

follows in tons per year; 

 

    PM2.5  NOX  SO2  VOC 

Grandfathered Boilers  15.48  203.63  1.22  11.20 

 

The emission estimates are based upon AP-42 emission factors for PM2.5, NOX, SOX and 

VOC.  PM2.5 emissions are the AP-42 total PM emission (assuming all emission is 

PM2.5).  HAFB has committed to cease operation of all grandfathered boilers with a 

capacity over 30 MMBtu/hr with a manufacture date older than January 1, 1989 by 

December 31, 2024. 
 

Boilers not Subject 40 CFR 60 Subpart Dc (non-NSPS boilers) 

Boilers constructed, modified or reconstructed before June 9, 1989 with a maximum 

design heat input capacity of less than 100 MMBtu/hr and greater than or equal to 10 

MMBtu/hr  not subject to New Source Performance Standards 40 CFR 60.40c (Subpart 

Dc-Standards of Performance for Small Industrial-Commercial-Institutional Steam 

Generating Units).  HAFB has seven boilers (greater than 10 MMBtu/hr capacity) that are 

classified as non-NSPS boilers.  Three of the non-NSPS boilers (those >50 MMBtu/hr) 

are subject to a limit of 0.09 lb of NOX/MMBtu.  All of the non-NSPS boilers are subject 

to the 2,760,000 MMBtu/month limit.  The emissions estimates associated with the non-

NSPS boilers (greater than 10 MMBtu/hr capacity) for natural gas combustion are as 

follows in ton per year; 

 

    PM2.5  NOX  SO2  VOC 

Non-NSPS Boilers  9.03  118.77  0.71  6.53 

 

The emission estimates are based upon AP-42 emission factors for small boilers; PM2.5, 

SO2 and VOC.  PM2.5 emissions are the AP-42 total PM emission (assuming all emission 

is PM2.5).  The NOX emission rate used was 0.09 lb of NOX/MMBtu (permit limit).  All 

emissions are estimated operating 8760 hours per year.  There is no AO limit limiting 

hours of operation.  It is unlikely the non-NSPS boilers operate 8760 hours per year, but 

no operational hour limits exist.  HAFB has committed to cease operation of all non-

NSPS boilers over 30 MMBtu/hr by December 31, 2024. 

 

Boilers Subject 40 CFR 60 Subpart Dc  

Boilers constructed, modified or reconstructed after June 9, 1989 with a maximum design 

heat input capacity of less than 100 MMBtu/hr and greater than or equal to 10 MMBtu/hr 



 

are subject to New Source Performance Standards 40 CFR 60.40c (Subpart Dc-Standards 

of Performance for Small Industrial-Commercial-Institutional Steam Generating Units).  

HAFB has thirteen boilers (greater than 10 MMBtu/hr capacity) that are classified as 

NSPS boilers.  Two of the NSPS boilers have a capacity of 87.5 MMBtu/hr each which 

requires testing in the AO.  Both 87.5 MMBtu/hr NSPS boilers are equipped with low 

NOX burners.  All other NSPS boilers at HAFB have a capacity less than 30 MMBtu/hr.  

The emissions estimates associated with the NSPS boilers for natural gas combustion are 

as follows in ton per year; 

 

    PM2.5  NOX  SO2  VOC 

NSPS Boilers   11.79  155.17  0.93  8.53 

 

The emission estimates for NSPS boilers are based upon AP-42 emission factors for 

small boilers; PM2.5, NOX controlled, SO2 and VOC.  PM2.5 emissions are the AP-42 total 

PM emission (assuming all emission is PM2.5).  All emissions are estimated operating 

8760 hours per year.  There is no AO limit limiting hours of operation.  It is unlikely the 

NSPS boilers operate 8760 hours per year, but no operational hour limits exist.  NSPS 

boilers will be reviewed in this analysis. 

 

Boilers Less than 5 MMBtu/hr 

HAFB has many boilers that are 5 MMBtu/hr or less used for comfort heating or minor 

operations.  Boilers less than 5 MMBtu/hr are exempt from the requirements of an 

approval order under UAC R307-401-10. This rule includes an exemption for comfort 

heating equipment rated at less than 1 MMBtu/hr fueled by fuel oil and natural gas fired 

equipment rated at less than 5 MMBtu/hr.  Boilers less than 5 MMBtu/hr will not be 

addressed in this BACT analysis. 

 

 Emissions Summary: 

The boilers have been combined into AO DAQE-AN101210245-16, which has the 

following potential to emit emissions in tpy.  Grandfathered boilers are listed in the AO 

but the potential to emit emissions for the grandfathered emission are not included in 

the AO. 

 
Boilers    PM2.5  NOX  SO2  VOC 

 AO DAQE-AN101210245-16 10.28  135.26  19.96  7.44 

 Grandfathered Boilers  15.48  203.63  1.22  11.20 

 

 [Pollutant - PM2.5] 

Natural gas is a gaseous fuel, by definition, gaseous fuel have low filterable PM 

emissions.  Particulate matter from natural gas combustion has been estimated to be less 

than one micrometer in size and has filterable and condensable fractions. Particulate 

matters in natural gas combustion are larger molecular weight hydrocarbons that are not 

fully combusted. Increased particulate matter emissions can result from poor air/fuel 

mixing or maintenance problems. HAFB is evaluating filterable PM2.5 only. The 

condensable fraction is represented with the other precursors (NOX, SO2, and VOCs).  
 



 

Available Control Technologies for PM2.5 for NSPS Boilers: 

The control technologies for PM2.5 emissions for the NSPS boilers include: 

 

 Fabric filters 

 Wet scrubber 

 Dry electrostatic precipitator 

 Cyclone separator 

 Good combustion practices and use of clean burning fuels 

 Proper operation, maintenance and protocols 
 

Technological Feasibility: 

Fabric Filters (Baghouses) 

A fabric filter unit (or baghouse) consists of one or more compartments containing rows 

of fabric bags. Particle laden gases pass along the surface of the bags then through the 

fabric. Particles are retained on the upstream face of the bags and the cleaned gas stream 

is vented to the atmosphere. Fabric filters collect particles with sizes ranging from 

submicron to several hundred microns in diameter. Fabric filters are used for medium and 

low gas flow streams with high particulate concentrations. As the boilers combust  

natural gas, concentration of PM2.5 is small.  As such, a fabric filter is considered 

technically infeasible for a boiler firing natural gas(EPA-452/F-03-025, 1999) (EPA-

452/F-03-024, 1999) (EPA-425/F-03-026, 2002). 
 

Wet Scrubber 

A wet gas scrubber is an air pollution control device that removes PM and acid gases 

from waste streams from stationary point sources. PM and acid gases are primarily 

removed through the impaction, diffusion, interception and/or absorption of the pollutant 

onto droplets of liquid. Wet scrubbers are not effective in controlling PM2.5 due to the 

particulate size in lower concentration.  As this analysis is for the control technology of 

PM2.5 from the combustion of natural gas, the concentration of PM2.5 is small.  Wet 

scrubber is considered technically infeasible for a boiler firing natural gas(EPA-452/F-

03-016, 2002). 

 

Dry Electrostatic Precipitator (ESP) 

An ESP is a particle control device that uses electrical forces to move the particles out of 

the gas stream onto collector plates. This process is accomplished by the charging of 

particles in the gas stream using positively or negatively charged electrodes. The particles 

are then collected as they are attracted to oppositely opposed electrodes. Once the 

particles are collected on the plates, they are removed by knocking them loose from the 

plates, allowing the collected layer of particles to fall down into a hopper. ESPs are used 

to capture coarse particles at high concentrations. Small particles at low concentrations 

are not effectively collected by an ESP(EPA-452/F-03-028, 2002). As this analysis is for 

the control technology of PM2.5 from the combustion of natural gas, the concentration of 

PM2.5 is  small. ESP is considered technically infeasible for a boiler firing natural gas. 

 

Cyclone Separator (cyclone) 



 

A cyclone operates on the principle of centrifugal separation. Exhaust enters the inlet and 

spirals around towards the outlet. As the particles proceed through the cyclone, the 

heavier material hits the outside wall and drops out. The cleaned gas escapes through an 

inner tube. Cyclones function to reduce dust loading and collect large particles. Small 

particles at low concentrations are not effectively collected by a cyclone (EPA-452/F-03-

0005, 2002).  As this analysis is for the control technology of PM2.5 from the combustion 

of natural gas, the concentration of PM2.5 is small. A cyclone is considered technically 

infeasible for a boiler firing natural gas. 

 

Good Combustion Practices and Use of Clean Burning Fuels 

The use of good combustion practices includes the following components: (1) proper fuel 

mixing in the combustion zone; (2) high temperatures and low oxygen levels in primary 

zone; (3) Overall excess oxygen levels high enough to complete combustion while 

maximizing boiler efficiency, and (4) sufficient residence time to complete combustion. 

Good combustion practices are accomplished through boiler design as it relates to time, 

temperature, and turbulence, and boiler operation (which control excess oxygen 

levels)(EPA 231-R-98-014, 1998) (The Federal Energy Management Program, 2006). 

Good combustion practices are technically feasible. The use of clean fuel (natural gas) is 

technically feasible on the boilers except during periods of alternative fuel use (e.g. 

testing, periods of curtailment). 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operations, maintenance schedules and operational 

protocols for operating boilers to minimize emission.  Implementing proper operation, 

maintenance schedules and protocols is technically feasibility on the boiler operation. 

 

Economic Feasibility: 

Good combustion practices, proper equipment operations, maintenance schedules, 

operational protocols and use of clean burning fuels are economically feasible. 

 

BACT Selection: 

Good combustion practices, proper equipment operations, maintenance schedules, 

operational protocols and the use of clean burning fuels except during periods of 

alternative fuel use (e.g. testing, periods of curtailment) is the best available control 

technology for combustion PM2.5 emissions. 

 

Implementation Schedule: 

The boilers have been designed to operate on natural gas except during periods of 

alternative fuel use (e.g. testing, periods of curtailment) which is a clean burning fuel to 

control the PM2.5 emissions.  This control technology is currently installed, and no 

implementation date is needed. 

 

 [Pollutant - NOX] 

The NOX that will be formed during combustion in the boilers is from two major 

mechanisms: thermal NOX and fuel NOX. Since natural gas is relatively free of fuel-

bound nitrogen, the contribution of this second mechanism to the formation of NOX 



 

emissions in natural gas-fired equipment is minimal, leaving thermal NOX as the main 

source of NOX emissions. Thermal NOX formation is a function of residence time, 

oxygen level, and flame temperature, and can be minimized by controlling these elements 

in the design of the combustion equipment. 

 

Available Control Technology 

The control technologies for NOX emissions for the NSPS boilers include: 

 Low NOX burners 

 Ultra-low NOX burners 

 Flue gas recirculation 

 Selective catalytic reduction 

 Selective non-catalytic reduction 

 Emissions limit 

 Good combustion practices 

 Proper operation, maintenance and protocols 

 

Technological Feasibility: 

Low NOX Burners (LNB) 

LNB technology uses advanced burner design to reduce NOX formation through the 

restriction of oxygen, flame temperature, and/or residence time. There are two general 

types of LNBs: staged fuel and staged air burners. In a stage fuel LNB, the combustion 

zone is separated into two regions. The first region is a lean combustion region where a 

fraction of the fuel is supplied with the total quantity of combustion air. Combustion in 

this zone takes place at substantially lower temperatures than a standard burner. In the 

second combustion region, the remaining fuel is injected and combusted with left over 

oxygen from the first region. This technique reduces the formation of thermal NOX. 

 

LNB technology is specific to the combustion unit itself and is therefore evaluated for all 

NSPS boilers.  LNB technology is not used on all NSPS boilers at HAFB and is not 

technically feasible as a retrofit technology at HAFB due to space constraints. 

 

Ultra-Low NOX Burners (ULNB) 

ULNB technology uses internal FGR which involves recirculating the hot O2 depleted 

flue gas from the heater into the combustion zone using burner design features and fuel 

staging to reduce NOX. An ULNB uses an internal induced draft to reach the desired 

emission limitations.  None of the HAFBs NSPS boilers are currently utilizing ULNB 

technology.  This technology is not technically feasible to install on existing boilers due 

to space limitation.  However, all boilers that require replacement will have ULNBs. 

  

Flue Gas Recirculation (FGR) 

FGR uses both LNB and ULNB burners. FGR involves the recycling of post-combustion 

air into the air-fuel mixture to reduce the available oxygen and help cool the burner 

flame. External FGR requires the use of ductwork to route a portion of the flue gas in the 

stack back to the burner windbox. FGR can be either forced draft (where hot side fans are 

used) or induced draft. Most of HAFBs boilers do not have FGR.  FGR is generally not 

recommended in retrofit situations (UDAQ, 2017). FGR significantly impacts the fuel to 



 

air ratio control and combustion efficiency of the burner and thus is technically infeasible 

on boilers not originally designed to incorporate the use of the technology. There are no 

boilers in HAFBs existing inventory that have the proper mechanical construction to 

accommodate FGR. Furthermore, FGR is primarily used in combination with LNB or 

ULNB and thus not technically feasible as a standalone control.  FGR is considered 

technologically infeasible for Hill AFB’s boilers  

 

Selective Catalytic Reduction (SCR) 

SCR can be applied as a stand-alone NOX control or with other technologies such as 

combustion controls. The reagent reacts selectively with the flue gas NOX within a 

specific temperature range and in the presence of the catalyst and oxygen to reduce the 

NOX into molecular nitrogen and water vapor. The optimum operating temperature is 

dependent on the type of catalyst and the flue gas composition ranging from 480°F to 

800°F(EPA-452F-03-032, 2002). 

 

SCR systems require the use of ammonia which will result in ammonia emissions from 

the ammonia slip associated with the catalyst. The exhaust stream will require additional 

heating to meet the SCR operating temperature requirements (minimum of 480°F). This 

increase in exhaust temperature would require an additional combustion device, also 

increasing NOX, SO2, and PM2.5 emissions. The minimum SCR temperature of 480°F is 

above the designed exhaust temperature of the existing boilers at HAFB. As with LNB 

and ULNB, current boiler configuration and spacing makes installation and 

implementation of this technology infeasible. 

 

Selective Non-Catalytic Reduction (SNCR) 

SNCR can be applied as a stand-alone NOX control or with other technologies such as 

combustion controls. SNCR can achieve NOX reduction efficiencies of up to 75% in 

short-term demonstrations.  Field applications have provided NOX reductions efficiencies 

of 30% to 50%.  Reductions of up to 65% have been reported for some field applications 

of SNCR in tandem with combustion control equipment such as LNB. 

 

SNCR is based on the chemical reduction of the NOX molecule into molecular nitrogen 

and water vapor.  A nitrogen based reducing agent, such as ammonia or urea, is injected 

into the post combustion flue gas. The reagent can react with a number of flue gas 

components. The NOX reduction reaction is favored over other chemical reaction 

processes for a specific temperature range and in the presence of oxygen, therefore, it is 

considered a selective chemical process. 

 

Practical application of SNCR is limited by the system design and operating conditions. 

SNCR becomes difficult at temperatures outside its required temperature range of 

1,600°F to 2,100°F (EPA-452/F-03-031, 2002). Boilers have an exhaust temperature less 

than the 1,600°F. The exhaust stream does not meet the temperature requirements for the 

SNCR (minimum of 1,600°F) for proper operations leading to optimal efficiency. 

 

Due to the exhaust stream temperature differences SNCR is considered technically 

infeasible for all the boilers. 



 

 

Emissions limit 

HAFB has taken a 95 pounds of NOX per hour total combined for all boilers (except 

those less than 5MMBtu/hr) base wide limit.  This limit does not apply during periods of 

curtailment.  This limit encourages the replacement of older boilers to increase capacities 

to account for steam demand.  Limiting the NOX pounds per hour is technically feasible. 

 

Good Combustion Practices 

The use of good combustion practices include the following components: (1) proper fuel 

mixing in the combustion zone; (2) high temperatures and low oxygen levels in primary 

zone; (3) Overall excess oxygen levels high enough to complete combustion while 

maximizing boiler efficiency, and (4) sufficient residence time to complete combustion. 

Good combustion practices are accomplished through boiler design as it relates to time, 

temperature, and turbulence, and boiler operation (which control excess oxygen levels) 

(EPA 231-R-98-014, 1998) (The Federal Energy Management Program, 2006). Good 

combustion practices are technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operations, maintenance schedules and operational 

protocols for the boiler operations to minimize emission.  Implementing proper operation, 

maintenance schedules and protocols is technically feasibility on the boiler operations. 

 

Economic Feasibility:  

SNCR has been ruled technically infeasible for the existing NSPS boilers.  HAFB has 

thirteen existing boilers subject to NSPS 40 CFR 60 Subpart Dc.  Of the thirteen NSPS 

boilers, only two of the boilers have a capacity over 30 MMBtu/hr. The two NSPS boilers 

with the capacity over 30 MMBtu/hr have LNB installed and operating.  After analyzing 

the possibility of adding additional controls to two NSPS boilers, it was determined that 

the pollution control retrofits are not feasible due to space constraints.  The two 87.5 

MMBtu/hr NSPS boilers will cease operation by December 31, 2024.  It is not 

economically feasible to retrofit the remaining eleven NSPS boilers (less than 30 

MMBtu/hr capacities) to control a combined total of 40 tons per year of NOX (at 8760 

hours per year of operation for all NSPS boilers). HAFB has fifteen non-NSPS boilers 

(greater than 5 MMBtu/hr).  Of the fifteen non-NSPS boilers, only three boilers are over 

30 MMBtu/hr.  The three non-NSPS boilers over 30 MMBtu/hr will cease operation by 

December 31, 2024.  It is not economically feasible to retrofit the remaining twelve non-

NSPS boilers (greater than 5 MMBtu/hr and less than 30 MMBtu/hr capacities) to control 

a combined total of 42.63 tons per year of NOX (at 8760 hours per year of operation for 

all non-NSPS boilers). Emissions limit, good combustion practices, proper equipment 

operations, maintenance schedules, operational protocols and use of clean burning fuels 

except during periods of alternative fuel use (e.g. testing, periods of curtailment) are 

economically feasible for all boilers. 

 

BACT Selection: 



 

Emissions limits, good combustion practices, proper equipment operations, maintenance 

schedules, operational protocols and use of clean burning fuels except during periods of 

alternative fuel use (e.g. testing, periods of curtailment) is BACT for all boilers. 

BACT for the NSPS boilers is to cease operation of the two 87.5 MMBtu/hr boilers.  

BACT for the NSPS boilers with capacities less than 30 MMBtu/hr but greater than 5 

MMBtu/hr is good combustion practices, proper equipment operations, maintenance 

schedules and operational protocols.  BACT is also ceasing operation by December 31, 

2024 of all boilers with capacities greater than 30 MMBtu/hr that were manufactured 

prior to January 1, 1989. 

 

Implementation Schedule: 

HAFB shall cease operation of the two 87.5 MMBtu/hr boilers by December 31, 2024.  

HAFB a Department Of The Air Force/Department of Defense is limited by funding and 

requires time to acquire funding to update equipment.  All grandfathered boilers greater 

than 5 MMBtu/hr will cease operation at HAFB by December 31, 2024.  All non NSPS 

boilers greater than 30 MMBtu/hr will be removed from operation at HAFB by 

December 31, 2024. Good combustion practices and proper equipment operations, use of 

natural gas except during periods of alternative fuel use (e.g. testing, periods of 

curtailment), maintenance schedules and operational protocols are in place for the boiler 

operation.  The NOX emissions limit will be effective when the Subpart H is finial and all 

boilers greater than 30 MMBtu/hr that are manufactured prior to January 1, 1989 will 

cease operation by December 31, 2024. 

 

 [Pollutant – SO2] 

SO2 emissions associated with all the boilers at HAFB fired on natural gas combustion 

are less than 3 tons per year. SO2 emissions associated with all the boilers at HAFB fired 

on fuel oil are less than 4 tons (assuming 500 hours of operation per year as backup per 

boiler). All SO2 emissions associated with the boilers are due to combustion. 

 

Available Control Technology 

The control technologies for SO2 emissions for boilers include: 

 Low sulfur fuel 

 Post-combustion control 

 Good combustion practices 

 

Technological Feasibility: 

Low Sulfur Fuel 

Low-sulfur natural gas is a control technique that has been achieved in practice and is 

technically feasible and will be further considered for BACT.  

 

Post-Combustion Control 

Post-combustion devices such as wet or dry scrubbers are installed on sources that burn 

fuels with much higher sulfur contents. The SO2 concentrations in the natural gas 

combustion exhaust gases from the boilers are too low for scrubbing technologies to 

work effectively or to be technically feasible. Scrubber control technologies require much 

higher sulfur concentrations in the exhaust gases to be feasible as a control technology. 



 

Post-combustion SO2 control devices (wet and dry scrubbing) have not been achieved in 

practice on natural gas boilers. The post-combustion controls are not technically feasible.  

 

Good Combustion Practices  

The use of good combustion practices include the following components: (1) proper fuel 

mixing in the combustion zone; (2) high temperatures and low oxygen levels in primary 

zone; (3) Overall excess oxygen levels high enough to complete combustion while 

maximizing boiler efficiency, and (4) sufficient residence time to complete combustion. 

Good combustion practices are accomplished through boiler design as it relates to time, 

temperature, and turbulence, and boiler operation (which control excess oxygen levels) 

(EPA 231-R-98-014, 1998) (The Federal Energy Management Program, 2006). Good 

combustion practices are technically feasible. The use of clean fuel (natural gas) is 

technically feasible on the boilers. 

 

Economic Feasibility: 

The use of low-sulfur natural gas as a control technique for SO2 emissions from boilers is 

cost-effective except during periods of alternative fuel use (e.g. testing, periods of 

curtailment).  The SO2 concentrations in the natural gas combustion exhaust gases from 

the boilers are too low for scrubbing technologies to be cost effective. 

 

BACT Selection: 

The use of low-sulfur natural gas except during periods of alternative fuel use (e.g. 

testing, periods of curtailment) is BACT for controlling SO2 emissions from the boilers at 

HAFB. 

 

 Implementation Schedule: 

The boilers are operated on low-sulfur natural gas and on fuel oil only as backup. No 

implementation date is needed. 

 

[Pollutant VOC] 

The VOC emissions associated with the boilers are due to natural gas combustion. The 

VOC emissions associated with all boilers operating 8760 hours per year is less than 26 

tpy. 

 

Available Control Technologies: 

The control technologies for VOC emissions from boilers include: 

 Thermal Oxidizer/Afterburner 

 Regenerative Thermal Oxidizer 

 Catalytic Oxidation 

 Good Combustion Practices  

 

Technological Feasibility: 

Thermal Oxidizer/Afterburner 

In a Thermal Oxidizer (TO) or afterburner, the flue gas exiting the boiler is reheated in 

the presence of sufficient oxygen to oxidize the VOC present in the flue gas. A TO 



 

requires additional fuel to heat the gas stream starting (from 280°F to at least 1,600°F) 

generating additional emissions(EPA-452/F-03-022, 2002).  A TO functions like the 

combustion chamber of the boiler.  Adding a TO in conjunction with a combustion 

chamber has results in small amounts of reduction in VOC with an increase in other 

combustion pollutants for the required heating of the exhaust stream.  Increasing other 

combustion pollutants makes the TO technically infeasible. 

 

Regenerative Thermal Oxidizer 

A Regenerative Thermal Oxidizer (RTO) is equipped with ceramic heat recovery media 

(stoneware) that has large surface area for heat transfer and can be stable to 2,300°F. 

Operating temperatures of the RTO system typically range from 1,500°F to 1,800°(EPA-

452/F-03-021, 2002) with a retention time of approximately one second. The combustion 

chamber of the RTO is surrounded by multiple integral heat recovery chambers, each of 

which sequentially switches back and forth from being a preheater to a heat recovery 

chamber.  Energy is absorbed from the gas exhausted from the unit and stored in the heat 

exchange media to preheat the next cycle of incoming gas. RTO require additional fuel to 

heat the gas stream from 280°F to at least 1,500°F which will generate additional 

emissions.  Increasing other combustion pollutants makes the RTO technically infeasible. 

 

Catalytic Oxidation 

Catalytic oxidation allows complete oxidation to take place at a faster rate and a lower 

temperature than is possible with thermal oxidation. Oxidation efficiency depends on 

exhaust flow rate and composition.  Residence time required for oxidation to take place at 

the active sites of the catalyst may not be achieved if exhaust flow rates exceed design 

specifications.  Sulfur and other compounds may foul the catalyst, leading to decreased 

efficiency.  The gas stream, in a catalytic oxidizer, is passed through a flame area and 

then through a catalyst bed at a velocity in the range of 10 to 30 feet per second.  

Catalytic oxidizers operate at a narrow temperature range of approximately 600°F to 

1100°F (EPA-452/F-03-018, 2002).  Catalytic oxidizer require additional fuel to heat the 

gas stream from 280°F to at least 600°F and generate additional combustion emissions.  

Increasing other combustion pollutants makes the catalytic oxidation technically 

infeasible. 

 

Good Combustion Practices  

Good combustion practices for VOCs include adequate fuel residence times, proper fuel-

air mixing, and temperature control (EPA 231-R-98-014, 1998) (The Federal Energy 

Management Program, 2006).  Good combustion practices to control VOC emissions is 

technically feasible. 

 

Economic Feasibility: 

Good combustion practices to control VOC emissions is technically feasible. 

 

BACT Selection: 

Good combustion practices are BACT to control VOC emissions. 

 

 Implementation Schedule: 



 

All selected BACT control technologies for the boilers have been installed and operating.  

No implementation date is needed. 

 

2.1.2 Surface Coating, Cleaning & Chemically Depainting Operations 

 

Description: 

HAFB provides worldwide logistics support for some of the Air Force and Defense 

Department's most sophisticated weapon systems.  Support operations at HAFB include 

surface coating, cleaning, paint stripping (chemically depainting) for aerospace vehicle or 

aerospace components for the rework or repair of aerospace products and non-aerospace 

material. 

 

Surface coating operations consist of applying a coating material to the surface of a part 

to form a decorative, protective, or functional solid film.  Most aerospace coatings are 

solvent-borne, which contain a mixture of organic solvents, many of which are VOC's.  

The most common VOC solvents used in coatings are toluene, xylene, methyl ethyl 

ketone, and methyl isobutyl ketone.  The VOC content ranges differ for the various 

coating categories. Surface coating operations are broken into three categories; 

Aerospace sealants, aerospace adhesive bonding and non-aerospace operations. 

 

Cleaning operation use cleaning agents for hand-wipe, flush, and spray equipment 

cleaning. The cleaning agents consist the use of solvents such as methyl ethyl ketone, 

methyl isobutyl ketone, toluene, various solvent blends, or alkaline materials. 

 

Chemically Depainting Operations consist of removing the existing coating outer surface 

of an aerospace vehicle or components using a chemical agent.  The depainting operation 

includes washing of the aerospace vehicle or component to remove residual stripper, 

media, or coating residue. 

 

 Emissions Summary: 
 

The surface coating, cleaning and chemically depainting operations have been combined 

into AO DAQE-AN0101210200A-09. The AO has been broken down into the following 

groups;  

 Cleaning operations subject to NESHAP Subpart GG,  

 Primer and topcoat application operations subject to NESHAP Subpart GG,  

 Chemically depainting operations Subject to NESHAP GG, 

 Control of volatile organic compound emissions from coating operations at 

aerospace manufacturing and rework operations,  

 Surface coating processes not subject to NESHAP GG, 

 Surface coating processes not subject to NESHAP with specialty coating, and 

 Chemically depainting operations not subject to NESHAP GG 

 

AO DAQE-AN101210200A-09 has the following potential to emit emissions in tpy.   
 

Surface Coating, Cleaning and Depainting  VOC 

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=12fa96f35633e266177cfae72a03bbf9&term_occur=4&term_src=Title:40:Chapter:I:Subchapter:C:Part:63:Subpart:GG:63.742
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=40d7f68d87599b67ed89afd9db3ec95f&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:63:Subpart:GG:63.742
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=12fa96f35633e266177cfae72a03bbf9&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:C:Part:63:Subpart:GG:63.742
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=df97fafbc2febd35a16f5835105afc52&term_occur=1&term_src=Title:40:Chapter:I:Subchapter:C:Part:63:Subpart:GG:63.742
https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=e806874f64156165187b18466067a77f&term_occur=22&term_src=Title:40:Chapter:I:Subchapter:C:Part:63:Subpart:GG:63.742


 

AO DAQE-AN0101210200A-09    201.2 
 

[Pollutant – VOC] 

Surface coating, cleaning and chemically depainting operations use solvents that contain 

VOC emission.  The most common VOC solvents used in surface coatings and cleaners 

are toluene, xylene, methyl ethyl ketone, and methyl isobutyl ketone.  The VOC 

emissions from the surface coating, cleaning, and depainting operations are controlled by 

the following State and Federal regulations: UAC R307-304 Solvent Cleaning, UAC 

R307-342 Adhesives and Sealants, UAC R307-347 Large Appliance Surface Coating, 

UAC R307-348 Magnet Wire Coating, UAC R307-350 Miscellaneous Metal Parts and 

Products Coatings, UAC R307-352 Metal Container Closure and Coil Coatings, UAC 

R307-354 Automotive Refinishing Coatings, UAC R307-355 Aerospace Manufacture 

and Rework Facilities, UAC R307-361 Architectural Coatings and 40 CFR 63 Subpart 

GG-National Emissions Standards for Hazardous Air Pollutants for Aerospace 

Manufacturing and Rework Facilities and specific emissions. 

 

Available Control Technologies for VOC on the Surface Coating Operations: 

The control technologies for VOC emissions from the surface coating operations include: 

 Regenerative thermal oxidizer 

 Simple thermal oxidizer 

 Condenser 

 Biofilter 

 Carbon adsorption 

 Wet scrubber 

 Low VOC coatings 

 Work practice standards 

 Limited emissions 

 Proper operation, maintenance and protocols  

 

Technological Feasibility: 

The implementation of add on control technologies to paint booths require the capture, 

routing and then control of the VOC emissions.  HAFB has over 200 different locations 

throughout the Main Base which have combined 1,300 unique processes occurring in any 

given year depending on the desired work load of the Air Force and the Department of 

Defense.  HAFB has the ability to rework over 500,000 aerospace parts from military 

aircraft at any instance depending on the military demand.  The implementation of add on 

controls to every locations is technically feasible.  

 

Regenerative Thermal Oxidizer (RTO) 

A RTO is equipped with ceramic heat recovery media (stoneware) that has large surface 

area for heat transfer and can be stable to 2,300°F.  Operating temperatures of the RTO 

system range from 1,500°F to 1,800°F with a retention time of approximately one second 

to achieve maximum efficiency (EPA-452/F-03-021, 2002). The combustion chamber of 

the RTO is surrounded by multiple integral heat recovery chambers, each of which 

sequentially switches back and forth from being a predryer to a heat recovery chamber.  

Energy is absorbed from the gas exhausted and stored in the heat exchange media to 



 

preheat the next cycle of incoming gas. 

 

The surface coating, cleaning and chemically depainting exhausts are well below 

1,500°F. The surface coating, cleaning and chemically depainting exhausts are 

considered low VOC concentrations for the multiple locations making the RTO 

technically infeasible.  The surface coating, cleaning and chemically depainting VOC 

emission require collection from the varying operational areas with low VOC 

concentrations to be routed to the RTO.  This also makes this technology technically 

infeasible. 

 

Simple Thermal Oxidizer (TO) 

In a simple TO or afterburner, the surface coating, cleaning and chemically depainting 

exhausts  are heated in the presence of sufficient oxygen to oxidize the VOC. A typical 

TO is a flare and is not equipped with any heat recovery device.  

 

The surface coating, cleaning and chemically depainting exhausts has low VOC emission 

concentrations.  Operating the TO on the surface coating, cleaning and chemically 

depainting operations with the low concentration high volume exhaust is technically 

infeasible (EPA-452/F-03-022, 2002). 

 

Condenser 

A condenser is used to cool an emission stream with organic vapors to change the vapors 

to a liquid. This liquid is recovered, refined, and reused to prevent release to the 

atmosphere. This technology is most typically used within the oil and gas industry to 

recover saleable product and/or dry cleaning. The condenser provides the most effective 

control for process streams having high emission concentrations and low flow rate. The 

condenser is less effective in controlling  process streams having low emission 

concentrations and high flow rates (EPA 456R-01-004, 2001). 

 

The surface coating, cleaning and chemically depainting operations have low VOC 

emission concentrations making a condenser technically infeasible.  

 

Biofilter 

Biofilters use microbes to consume pollutants from a contaminated stream. Microbes 

require specific pollutant concentrations, temperatures, humidity, and pH to work 

properly. The bio reactor system requires steady state temperatures between 60°F and 

105°F, with humidity between 40% and 60% and a neutral pH (7)(EPA-456/R-03-003, 

2003).  

 

The surface coating, cleaning and chemically depainting exhausts characteristics do not 

fit the bio reactor system requirements making the bio reactor technically infeasible.   

 

Carbon Adsorption 

Carbon Absorption involves routing the exhausts through activated carbon (a micro 

porous inert carbon matrix with a very large internal surface (700 to 1 500 m²/g)).  The 

activated carbon has a pore structure for the painting operation exhaust to adsorb VOC 



 

emissions.  Once the activated carbon’s saturation level has been reached, it is replaced or 

regenerated.  If replaced, the saturated activated carbon is normally returned to the 

supplier, who disposes of it as (chemical) waste or regenerates it.  If regenerated the 

activated carbon itself, then this is referred to as regenerative adsorption.  Regenerative 

absorption is when the saturated activated carbon bed is desorbed which requires a 

pressure reduction, temperature increase or a combination of the two.  Desorption takes 

place using steam, hot air or hot inert gas.  Gases released during desorption must be 

treated further.  Desorption gases are less suited to solvent recuperation, but are good for 

after-burning.  The use of carbon adsorption creates additional waste or controls 

throughout the 244 different shops/operations on the Main Base.  Carbon Adsorption is 

technically feasible, but also creates additional waste (depleted carbon) or requires 

additional controls to account for the regenerative process. 

 

Wet Scrubber 

Absorption through a packed-bed tower wet scrubber is used for raw material and/or 

product recovery technique in separation and purification of gaseous streams containing 

high concentrations of water soluble VOCs compounds such as methanol, ethanol, 

isopropanol, butanol, acetone, and formaldehyde.  Wet scrubbers are used to control 

inorganic gases.  Removal efficiencies for gas absorbers vary for each pollutant-solvent 

system with the type of absorber used.  The suitability of gas absorption as a pollution 

control method is generally dependent on the availability of the solvent, required removal 

efficiency, pollutant concentration inlet vapor, capacity required for handling waste gases 

and recovery value of the pollutants or the disposal cost of unrecoverable solvent. Air 

flow rates for packed bed scrubbers are 500 to 75,000 standard cubic feet per minute 

(scfm).  Absorption through a packed-bed tower wet scrubber to control VOC emissions 

from surface coating, cleaning and chemically depainting operations with low VOC 

concentration and the exhaust flow air volume is high, making this control technology 

technically infeasible(EPA-452/F-03-016, 2002). 

 

Low VOC coatings 

HAFB is required to maintain coating standards to military grades for quality control.  

The Main base is subject to UAC R307-304 Solvent Cleaning, UAC R307-342 

Adhesives and Sealants, UAC R307-347 Large Appliance Surface Coating, UAC R307-

348 Magnet Wire Coating, UAC R307-350 Miscellaneous Metal Parts and Products 

Coatings, UAC R307-352 Metal Container Closure and Coil Coatings, UAC R307-354 

Automotive Refinishing Coatings, UAC R307-355 Aerospace Manufacture and Rework 

Facilities, UAC R307-361 Architectural Coatings, and 40 CFR 63 Subpart GG National 

Emissions Standards for Aerospace Manufacturing and Rework Facilities which also has 

a CTG (EPA-453/R-97-004, 1997). Low VOC coating is technically feasible meeting the 

CTG when applicable and the state rules when the CTG does not apply. 

 

Work Practice Standards 

Work practice standards consist of enclosed paint spray booth (when possible) with 

particulate filters and high transfer efficiency application equipment. 

 

https://emis.vito.be/node/19457


 

Enclosed paint booths are located throughout the HAFB and operations are conducted 

within the booths.  Some minor painting operation occurs outside of the paint booth when 

either the object is too large to paint or operation is incapable of being conducted inside 

of booth.  Paint booths have the ability to have particulate filter installed to capture 

overspray lowering the escape of particulate and minor amounts of VOCs.  

 

Emissions from spray coating operations can be reduced through the use of spraying 

systems with higher transfer efficiency.  Transfer efficiency is the ratio of coating solids 

actually applied to the surface of the component being coated to the amount of solids 

released from the spray gun.  Spraying systems with a higher transfer efficiency coat the 

same surface area using less coating.  The four types of high transfer coating application 

equipment generally used in the aerospace industry for the application of primers and 

topcoats are high volume, low pressure (HVLP), electrostatic, airless, and air-assisted 

airless.  The use of electrostatic is for specialty coatings and is limited in use. 

 

HVLP Spray Guns are high volume low pressure spray guns use high volumes (10 to 25 

standard cubic feet per minute (scfm)) of low pressure (2 to 10 pounds per square inch 

gauge (psig)) air to deliver the paint.  The lower air pressure creates a lower particle 

speed, resulting in a more controlled spray pattern with less overspray and bounce back 

from the substrate.  HVLP spray guns use HVLP equipment with restrictors within the 

gun to reduce the atomization pressure to a maximum of 10 psi at the air cap.  HVLP 

spray guns do not function with high solids coatings because high solids coatings do not 

atomize due to their higher viscosities.  HVLP spray guns cannot be used with extension 

nozzles, and slow production rates due to the low fluid delivery rates. 

 

Work practice standards consisting of enclosed paint booths with particulate filters and 

high transfer efficiency application equipment is technically feasible. 

 

Limited Emissions 

Limiting the emissions from surface coating, cleaning and chemically depainting 

operations allows HAFB to optimize processes.  The limiting emission from surface 

coating, cleaning and chemically depainting operations is technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operations, maintenance schedules and operational 

protocols for the surface coating, cleaning and chemically depainting operations to 

minimize emission.  Implementing proper operation, maintenance schedules and 

protocols is technically feasibility on the surface coating, cleaning and chemically 

depainting operation. 

 

Economic Feasibility: 

An analysis for the 201.2 tons per year, 0.58 tons per day of VOCs was conducted on the 

surface coating, cleaning and chemically depainting operations. 

 

Surface coating operations not subject to the subpart, have been analyzed against the 

RBLC and additional control were identified (carbon absorption on paint booths) but the 



 

cost of installation was in the range of $58,000 to $70,000 per ton of VOC removed.  

Carbon absorption on paint booths is economically infeasible(Chief Financial Officer, 

2017). 

 

HAFB is subject to and operates under 40 CFR 63, Subpart GG, National Emissions 

Standards for Aerospace Manufacturing and Rework Facilities.  All surface coating, 

cleaning and chemically depainting operations not subject to 40 CFR 63 Subpart GG will 

be regulated under UAC R307-304 Solvent Cleaning, UAC R307-350 Miscellaneous 

Metal Parts and Products Coatings, UAC R307-342 Adhesives and Sealants, UAC R307-

347 Large Appliance Surface Coating, UAC R307-348 Magnet Wire Coating, UAC 

R307-350 Miscellaneous Metal Parts and Products Coatings, UAC R307-352 Metal 

Container Closure and Coil Coatings, UAC R307-354 Automotive Refinishing Coatings, 

and UAC R307-61 Architectural Coatings which meets the definition of a low VOC 

coating making this option economically feasible. 

 

Work practice standards is technically feasible (except for minor painting operations 

occurring outside of the paint booth when objects are too large to paint inside or 

operation is incapable of being conducted inside of booth) and economically feasible. 

  

HAFB is limited to 201.2 tons of VOC emissions for all surface coating, cleaning and 

chemically depainting operations.  This limit encourages HAFB to use lower VOC 

emitting coatings to increase operations.  The 201.2 tons of VOC emissions limit is 

covered by AO DAQE-AN0101210200A-09.  The use of limiting VOC emission as a 

control technology is economically feasible. 

 

The use of proper operation, maintenance schedules on equipment and protocols on 

surface coating, cleaning and chemically depainting operations as a control on VOC 

emissions economically feasible. 

 

BACT Selection: 

BACT for the control of VOC emission from the surface coating, cleaning and 

chemically depainting operations is low VOC coatings, work practice standards, limiting 

emissions and proper operation, maintenance and protocols. 

 

 Implementation Schedule: 

All selected BACT control technologies for the surface coating, cleaning and chemically 

depainting operations have been installed and operating.  No implementation date is 

needed. 

 

2.1.3  Emergency Equipment/Emergency and Limited Use Power Supply Units 

HAFB has emergency and limited use power supply units rated at greater than 11 kW and 

less than or equal to 1700 kW which are used to provide mechanical or electric power 

during emergency situations including: primary electric or mechanical power 

interruptions, fires and malfunctioning aircraft landings.   

 

Description: 



 

HAFB has several diesel-fueled/gasoline-fueled non-road engines generators and fire 

pump engines used for emergency purposes. The primary pollutants in the exhaust gases 

include NOX, VOC, SO2, and PM2.5.  The engines are for emergency use only (except for 

maintenance and readiness testing) and use diesel fuel meeting the requirements of 40 

CFR §80.510(b) for nonroad diesel fuel. HAFB is limited to a base-wide 8,760 combined 

hour limit per 12-month period for maintenance and readiness testing for all non-road 

engines and fire pumps.  Additionally, NSPS IIII, NSPS JJJJ and NESHAP ZZZZ limit 

the annual hours of maintenance and readiness testing to 100 hours per unit. 

 

 Emissions Summary: 

The limited use power supply units operations have been combined into AO DAQE-

AN0121175-06.  

 

AO DAQE-AN0121175-06 has the following potential to emit emissions in tpy.   
 

ELUPSU   PM2.5  SO2  NOX  VOC 

DAQE-AN0121175-06   3.06  2.85  42.89  3.44 

 

 [Pollutants - PM2.5, SO2, NOX, VOC] 

This analysis was conducted for all pollutants for the limited controls for this operation.  

 

Available Control Technologies: 

The control technologies for diesel-fueled non-road engine generators and firepump 

engines are as follows: 

 Limited hours of operation (PM2.5, SO2, NOX, and VOC) 

 Good combustion practices (PM2.5, SO2, NOX, and VOC) 

 Use of tier certified engine (PM2.5, SO2, NOX, and VOC) 

 Diesel particulate filter (PM2.5) 

 Ultra-low sulfur fuel (SO2) 

 Oxidation catalyst (PM2.5 and VOC) 

 Selective catalyst reduction (NOX) 

 Proper operation, maintenance and protocols (PM2.5, SO2, NOX and VOC) 

 

 

Technological Feasibility: 

Limited Hours of Operation 

One of the apparent opportunities to control the emissions of all pollutants released from 

the emergency engines powering generators and fire pumps is to limit the hours of 

operation for the equipment.  Due to the designation of this equipment as emergency 

equipment or limited use, only 8,760 hours of operation combined annually for all 

engines at HAFB for readiness (maintenance and testing).  HAFB complies with NSPS 

Subpart IIII and JJJJ requirements and minimizes operation time for emergency 

generators for maintenance and testing.  HAFB complies with NESHAP Subpart ZZZZ 

requirements. Limiting hours of operation for maintenance and testing is technically 

feasible. 

  



 

Good Combustion Practices 

Good combustion practices refer to the operation of engines at high combustion 

efficiency, which reduces the products of incomplete combustion.  The emergency 

generators are designed to achieve maximum combustion efficiency.  The manufacturer 

have provided operation and maintenance manuals that detail the required methods to 

achieve the highest levels of combustion efficiency making good combustion practices 

technically feasible.   

 

Use of Tier Certified Engines 

New engines are required under NSPS IIII and JJJ to meet certain emission limits (unless 

exempted for National Security reasons), or tier ratings, based on the size and model 

year.  Emission standards for engines have progressively improved and become more 

stringent over time and are an indicator of good combustion design.  The equipment 

meets the lowest emission rating for their size as identified in 40 CFR 60 Subpart IIII and 

JJJJ making use of a tier certified engines technically feasible for new engines unless 

exempted for National Security reasons. 

. 

 

Diesel Particulate Filters 

This technology is placed in the exhaust pathway to prevent the release of particulate and 

may be coated with a catalyst to further capture hydrocarbon emissions.  The technology 

is technically feasible.  

 

Ultra Low Sulfur Diesel 

Ultra low sulfur diesel (ULSD) contains less than 0.0015 % sulfur by weight. The 

reduced sulfur content reduces the potential for SOX emissions.  The low sulfur content 

results in a lower potential for aggregation of sulfur containing compounds and reduces 

PM2.5 emissions.  The use of ULSD is technically feasible.  

 

Diesel Oxidation Catalyst 

A diesel oxidation catalyst (DOC) utilizes a catalyst such as platinum or palladium to 

further oxidize the engine’s exhaust, which includes hydrocarbons (HC), VOC, to carbon 

dioxide (CO2) and water. Use of a DOC can result in approximately 90 percent reduction 

in HC/VOC emissions.  In addition to controlling HC/VOC a DOC also has the potential 

to control PM by 30 percent and CO by 50 percent if low sulfur diesel fuel is used. 

 

The use of a DOC reduces the effective power output of RICE and results in a solid waste 

stream.  A DOC is considered technically feasible. 

 

Selective Catalytic Reduction 

Selective Catalytic Reduction (SCR) systems introduce a liquid reducing agent such as 

ammonia or urea into the flue gas stream before a catalyst.  The catalyst reduces the 

temperature needed to initiate the reaction between the reducing agent and NOX to form 

nitrogen and water. 

 



 

For SCR systems to function effectively, exhaust temperatures must be high enough 

(200°C to 500°C) to enable catalyst activation (EPA-452F-03-032, 2002).  SCR control 

efficiencies are relatively low during the first 20 to 30 minutes after engine start up, 

especially during maintenance and testing. There are also complications controlling the 

excess ammonia (ammonia slip) from SCR use.  SCR is anticipated to have relatively low 

combustion efficiency during maintenance and testing, SCR is not considered technically 

feasible for emergency units. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operations, equipment maintenance schedules and 

operational protocols for the emergency generator engine maintenance and testing 

operations to minimize emission.  Implementing proper equipment operation, equipment 

maintenance schedules and operational protocols is technically feasibility on the 

emergency generator engine maintenance and testing operation. 

 

Economic Feasibility: 

The following technologies are technically feasible, limited hours of operation, good 

combustion practices, tier certified engines when 40 CFR 60 Subpart IIII and JJJJ apply, 

diesel particulate filters, ULSD, DOC and proper equipment operation, maintenance 

schedules and operational protocols.  Since the use of the engines is for emergency or for 

testing and maintenance (<8,760 hrs for all engine combined), the emissions associated 

with these units are low.  The cost to install add-on controls (diesel particulate filters and 

DOC) to control the low NOX emitted from the units is economically infeasible.  The 

economically feasible control technologies for the emergency or limited use engines are 

the limited hours of operation for maintenance and testing, good combustion practices, 

use of a tier certified engines when required under 40 CFR 60 Subpart IIII or JJJJ, the use 

of ULSD, and proper equipment operation, maintenance schedules and protocols. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the emergency or limited 

use engines is limited hours of operation for maintenance and testing, good combustion 

practices, use of a tier certified engine when required under 40 CFR 60 Subpart IIII and 

JJJJ, the use of ULSD and proper equipment operation, maintenance schedules and 

protocols. 

 

Implementation Schedule: 

Implementation is complete as HAFB is maintaining records of maintenance and testing 

hours of operation, operates the units using good combustion practices, installs tier 

certified engines when required under 40 CFR 60 Subpart IIII or JJJJ, operates engines  

on ULSD, and has proper operation and protocols in place.  No implementation date is 

needed. 

 

2.1.4  Testing Operations 

HAFB has testing operations which consist of the engine test operations, jet engine test 

operations, liquid calibration operations and indoor firing range/rocket motor/munitions 

test operations.  Each operation is covered by a separate AO.  Testing operations are 



 

required to assure proper operation of equipment after rework.  

 

Description: 

The following are descriptions of the testing operations at HAFB. 

 

Engine Test Operations 

Engine testing operations include installed generator engine testing, burn-off operations 

on generators, uninstalled engines and turbine engine testing.  The engines test operations 

emit the following pollutants; PM10, SO2, NOX and VOC.  The engine test operations are 

permitted by AO DAQE- AN101210248-17. 

 

Installed Generator Engine Testing 

The generator engine testing involves load testing of generators engines after repair and 

or overhauled.  These tests are required to assure proper generator operation while in 

field use.  The generator engine tests are conducted using JP-4, JP-5, JP-6, JP-8, diesel, 

Jet A or equivalent fuels.  The generators engine tests have a fuel consumption limit in 

the AO.  

 

Burn-off Operations 

Natural gas operated ovens are used to burn off coating and debris from the electrical 

generator components when generators are being reworked.  The ovens have the capacity 

of less than 2.5 MMBtu/hr combined and operate on natural gas. The ovens are limited 

by the natural gas consumption in the AO 

 

Uninstalled Generator/Turbine Engine Testing 

Engine test stands are used to assure proper engine operations (non-aircraft) after engine 

reworked, repaired or overhauled. This operation uses JP-4, JP-5, JP-6, JP-8, diesel, Jet A 

or equivalent fuels to test the operation of the engine.  The engines have a fuel limit in the 

AO.  The engine testing operation is not subject of 40 CFR 63 Subpart PPPPP (National 

Emission Standards for Hazardous Air Pollutants for Engine Test Cells/Stands) due to the 

NESHAP applicability date (May 14, 2002) and the installation of the test stands.  It was 

determined that six engine test stands would be subject to this NESHAP, if the 

applicability date was disregarded.  The six engine test stands consumed 7,492 gallons of 

diesel fuel in 2017.   The actual emission for the six engines test stands in 2017 was 360 

pounds per year of VOC and the potential to emit for the six engine test stands is 2.1 tons 

per year of VOC total combined for the six engine test stands.  In order to comply with 

40 CFR 63 Subpart PPPPP, HAFB would have to install and operate a thermal oxidizer to 

reduce the CO and THC by 96 percent or more.  The operation of thermal oxidizer would 

increase the NOX emissions which is considered pollutant trading (VOC for NOX) with a 

negative energy accounting.  The six engine test stands will remain not subject to the 40 

CFR 63 Subpart PPPPP. 

 

Jet Engine Testing Operations 

Jet engine testing operations include small jet engine testing, jet engine testing and jet 

engine pickling. The jet engine testing operations use JP-4, JP-5, JP-6, JP-8, JP-10 or Jet 

A or equivalent fuels and gunpowder cartridges that emit the following pollutants: PM10, 



 

SOX, NOX and VOC.  The jet engine testing operations are permitted by AO DAQE-

AN101210223-12. Jet engines are also known as combustion turbines engines.  

Combustion turbine engines are not regulated by 40 CFR 63 Subpart PPPPP as defined in 

63.9290 (d)(1).  The effectiveness of add-on NOX control technologies applied to small 

jet engine testing has been under review and is undefined(National Institute of Standards 

and Technology, 1999) (National Institute of Standards and Technology, 1999). 

 

Small Jet Engine Testing 

HAFB tests auxiliary engines on aircraft.  The auxiliary engines are used for electrical 

power while the main engines are not operating. There are two types of tests for engines; 

use JP-4, JP-5, JP-6, JP-8, JP-10 or Jet A or equivalent fuels test and the gunpowder 

cartridge test.  The first test uses use JP-4, JP-5, JP-6, JP-8, JP-10 or Jet A or equivalent 

fuels to operate the engine for extended amount of time.  The gunpowder cartridge test is 

a short-term test that produces visible emissions.  The visible emissions are a result of 

residual oil in the cylinders after repair.  The small jet engine testing operation has 

emission limits for PM10, SO2, NOX and VOC in the AO.  

 

Jet Engine Testing 

Each jet engine once reworked is tested though the operational cycles of the engine at 

various power settings (idle, approach, takeoff, and afterburn) to monitor engine 

performance.  The jet engines are tested using JP-4, JP-5, JP-6, JP-8, JP-10 or Jet A or 

equivalent fuels.  The jet engines testing operation has emission limits for PM10, SO2, 

NOX and VOC in the AO.   

 

Jet Engine Pickling 

Jet engine pickling is used for preservation of engines and engine components.  The 

pickling process involves flushing GR1010 oil through the engine until all parts are 

coated and jet fuel is no longer present.  The pickled engine may then be stored for future 

use or shipped to various facilities off-site.  Most of the engines processed at HAFB come 

in as part of a completely functional aircraft; that is, they are flown-in, not pickled.  

When an engine is depickled, it is flushed with Jet fuel until all the oil is removed, and 

then the engine is ignited to burn-off the last of the oil residue.  Emissions, which are 

insignificant and unquantifiable, result from a puff of smoke during engine ignition due 

to the residual pickling fluid.   The jet engine pickling has emission limits for PM10, SO2, 

NOx, and VOC in the AO. 

 

Liquid Calibration Operations 

Liquid calibration operations include two main types of equipment:  test stands and 

atomizers.  Test stands are used for testing and calibrating fluid flow parts such as pumps, 

meters, valves, and controls.  The atomizer test stand is mainly used to test engine fuel 

components such as fuel injectors and atomizers.  The calibrating fluid used to test a part 

must have the same viscosity as the fluid that passes through the part when it is in actual 

operation.  The liquid calibration operation uses calibration fluid which emits VOC 

emission.  This operation has a limit on VOC emissions in the AO DAQE-

AN101210225-12. 

 



 

Indoor Firing Range/Rocket Motor/Munitions Test Operations 

The indoor firing range/rocket motor/munitions testing operations are conducted at 

HAFB to assure proper operation.  The emissions from these operations is due to firing of 

munitions at indoor range, rocket motors testing inside cement containment cell 

(blockhouse) and munitions testing center and emit the following pollutants; PM10, NOX 

and VOC.  The indoor firing range/rocket motor/munitions testing operations are 

permitted under AO DAQE-AN101210249-17. 

 

HAFB operates an indoor test firing range for on-site test firing of 20 millimeter (mm), 

25 mm, and 30 mm guns from various aircraft systems including, but not limited to:  F-

14, F-15, F-16, F-18, F-22, F-35, M-197, A-10, and C-130 aircrafts. The bullet trap 

system 59 feet long comprised of pea gravel is used to catch the fired rounds. This 

operation has limit on the number of rounds fired in the AO. 

 

HAFB test fires a variety of rocket motors that include, but are not limited to, the SR-

109, SR-114, SR-116, AIM-120 and MK-36. The rocket motors are mounted inside the 

blockhouse for testing and exhaust is vented through a stack.  This operation has a limit 

on the net explosive weight in the AO.  Rocket engines are not regulated by 40 CFR 63 

Subpart PPPPP as defined in 63.9290 (d)(2).   

 

HAFB test fires a variety of munitions at the munitions testing facility.  The munitions 

include, but not limited to, squib, igniter and impulse cartridges.  The munitions have a 

limit on the net explosive weight in the AO. 

 

 Emissions Summary: 

The testing operations have four separate AOs: 

 Engine Test Operations DAQE-AN101210248-17 

 Jet Engine Tests Operations DAQE-AN101210223-12 

 Liquid Calibration Operations DAQE-AN101210225-12 

Indoor Firing Range/Rocket Motor/Munitions Testing Operations DAQE-

AN101210249-17 

  

The combined AOs have the following potential to emit emissions in tpy.   
 

Testing Operations  PM2.5  SO2  NOX  VOC 

DAQE-AN101210248-17   1.27  0.18  13.19  2.15 

DAQE-AN101210223-12 4.50  8.10  64.00  24.00 

DAQE-AN101210225-12 0.00  0.00  0.00  10.00 

DAQE-AN101210249-17 1.52  0.00  0.03  0.02 

Total Testing Emissions 7.29  8.28  77.22  36.17 

 

The BACT analysis will be conducted on each separate AO per pollutant. 

 

 [Pollutants - PM2.5, SO2, NOX, VOC] 

This analysis was conducted for all pollutants for the testing operations.  

 



 

 

Available Control Technologies for engine testing operations: 

The control technologies for are as follows per operation: 

. 

Engine Testing Operation 

Installed Generator Engine Testing 

 Fuel limitations (PM10, SO2, NOX and VOC) 

 Low sulfur fuel (SO2) 

 Proper operation, maintenance and protocols (PM10, SO2, NOX and VOC) 

Burn-off Operations 

 Fuel limitations (PM10, SO2, NOX and VOC) 

 Add on controls (PM10, SO2, NOX and VOC) 

 Clean fuel usage (PM10, SO2, NOX and VOC) 

 Proper operation, maintenance and protocols (PM10, SO2, NOX and VOC) 

Uninstalled Generator/Turbine Engine Testing 

 Fuel limitations (PM10, SO2, NOX and VOC) 

 Low sulfur fuel (SO2) 

 Proper operation, maintenance and protocols (PM10, SO2, NOX and VOC) 

 

Jet Engine Tests Operations 

Small Jet Engine Testing 

 Limiting Emissions (PM10, SO2, NOX and VOC) 

 Low sulfur fuel (SO2) 

 Proper operation, maintenance and protocols (PM10, SO2, NOX and VOC) 

Jet Engine Testing 

 Limiting Emissions (PM10, SO2, NOX and VOC) 

 Low sulfur fuel (SO2) 

 Proper operation, maintenance and protocols (PM10, SO2, NOX and VOC) 

Jet Engine Pickling 

 Limiting Emissions (PM10, SO2, NOX and VOC) 

 Add on controls (PM10, SO2, NOX and VOC) 

 Proper operation and protocols (PM10, SO2, NOX and VOC) 

 

Liquid Calibration Operations 

 Calibration fluid limitation (VOC) 

 Proper operation and protocols (PM10, SO2, NOX and VOC) 

 

Indoor Firing Range/Rocket Motor/Munitions Testing Operations 

Indoor Firing Range 

 Operational limitations 

 Proper operation, maintenance and maintenance 

Rocket Motor Testing 

 Operational limitations 

 Proper operation, maintenance and maintenance 

Munitions Testing Operations 



 

 Operational limitations 

 Proper operation, maintenance and maintenance 

 

Technological Feasibility for Installed Generator Engine Testing: 
Fuel limitation 

One method of controlling emissions from a testing operation is to limit fuel usage.  

Reducing the operation of the equipment with a fuel limit will reduce the emission.  

Testing equipment must be conducted using fuel that would be used for field use. The 

generator engines testing operations are limited to 40,000 gallons of fuel consumed, 

combined, for the installed generator engine uninstalled generator/turbine engine testing 

annually.  Limiting fuel consumption is technically feasible. 

  

Low Sulfur Fuel  

The use of low sulfur fuel is not technically feasibility since the generator engines must 

be tested with fuel used during normal operation. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operation, maintenance schedules and protocols for the 

installed and uninstalled generator engine testing operations to minimize emission.  

Implementing standards, maintenance schedules and protocols is technically feasible on 

the installed and uninstalled generator engine testing operation. 

 

Economic Feasibility: 

The following technologies are technically feasible, standards, maintenance and protocols 

with a limit on the amount of fuel. The economically feasible control technology for the 

generator engine testing is limiting the amount of fuel consumed and proper operation, 

maintenance and protocols. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the generator engine testing 

is limiting the amount of fuel and proper operation, maintenance and protocols. 

 

Implementation Schedule: 

The source is maintaining records of fuel consumption.  No implementation date is 

needed. 

 

Technological Feasibility for Burn-off Operations: 
Fuel Limitations 

One method of controlling emissions from the burn-off operation is to limit fuel usage to 

the ovens.  Reducing the operation of the equipment with a fuel limit will reduce the 

emission.  The two ovens used in this operation are limited to 10.78 MMscf per rolling 

12-month total.  Limiting fuel consumption is technically feasible. 

 

Add On Controls 

The two ovens used for this operation have the following capacity, 0.5 MMBtu/hr and 

0.75 MMBtu/hr.  The ovens are at such a size that it is technically infeasible to install add 



 

on controls. 

 

Clean Fuel Usage 

Natural gas is a clean burning fuel that can be produced domestically and is technically 

feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operation, equipment maintenance schedules and 

operational protocols for the burn-off operations to minimize emission.  Implementing 

proper operation, maintenance schedules and protocols is technically feasible on the 

burn-off operations. 
  

Economic Feasibility: 

The following technologies are technically feasible, limit the amount of fuel, clean fuel 

usage and proper operation, maintenance and protocols. The economically feasible 

control technologies for the burn-off operations are limiting the amount of fuel consumed 

and the use of natural gas (clean fuel) and proper operation, maintenance and protocols. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the burn-off operations is 

limit the amount of fuel, the use of natural gas and proper operation, maintenance and 

protocols. 

 

Implementation Schedule: 

The source is using natural gas for the burn-off ovens and maintaining records of fuel 

limitations. No implementation date is needed. 

 

Technological Feasibility for Uninstalled Generator/Turbine Engine Testing: 

Fuel Limitation 

One method of controlling emissions from a testing operation is to limit fuel usage.  

Reducing the operation of the equipment with a fuel limit will reduce the emission.  

Testing equipment must be conducted using fuel that would be used for field use. The 

uninstalled generator/turbine engine testing is limited to 40,000 gallons of fuel consumed, 

combined, for the installed generator engine and uninstalled generator/turbine engine 

testing annually.  Limiting fuel consumption is technically feasible. 

  

Low Sulfur Fuel  

The use of low sulfur fuel is not technically feasibility since the uninstalled 

generator/turbine engines must be tested with fuel used during normal operation. It is 

assumed the sulfur content from the jet fuel used is 0.053 weight percent (from Defense 

Logistics Agency, Defense Energy Support Center, Petroleum Quality Information 

System Fuels Data [1998-2009]). Therefore, limiting operations to the use of low sulfur 

fuel is not technically feasible.   

 

Proper Operation, Maintenance and Protocols 



 

HAFB has proper equipment operation, equipment maintenance schedules and 

operational protocols for the uninstalled generator/turbine engine testing operations to 

minimize emissions.  Implementing proper operation of equipment, maintenance 

schedules and protocols is technically feasible on the uninstalled generator/turbine engine 

testing operations. 

 

Economic Feasibility: 

The following technologies are technically feasible, limiting the amount of fuel, proper 

operation, maintenance and protocols.  The economically feasible control technologies 

for the uninstalled generator/turbine engine testing operation are limiting the amount of 

fuel consumed and proper operation, maintenance and protocols. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the uninstalled 

generator/turbine engine testing operation is limiting the amount of fuel, proper 

operation, maintenance and protocols. 

 

Implementation Schedule: 

The source is maintaining records of fuel consumption, operations, maintenance 

schedules and protocols.  No implementation date is needed. 
 

Technological Feasibility for Small Jet Engine Testing: 
Limited Emissions 

Limiting the emissions from the jet engine testing operations allows HAFB to optimize 

processes.  The limiting emission from small jet engine testing operations is technically 

feasible. 

 

Low Sulfur Fuel  

The use of low sulfur fuel is not technically feasible since the small jet engines must be 

tested with fuel used in normal operation. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operation, maintenance schedule and protocols for the small 

jet engine testing operations to minimize emission.  Implementing proper operation, 

maintenance and protocols is technically feasible. 

 

Economic Feasibility: 

The economically feasible control technologies for the small jet engines testing operation 

are limiting emissions, proper equipment operation, maintenance schedules and testing 

protocols. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the small jet engines testing 

operation testing is limiting emissions, proper equipment operation, maintenance 

schedules and testing protocols. 

 



 

Implementation Schedule: 

HAFB is maintaining records of emissions limits within an AO, proper equipment 

operations, maintenance schedules and protocols.  No implementation date is needed. 

 

Technological Feasibility for Jet Engine Testing: 
Limited Emissions 

Limiting the emissions from the jet engine testing operations allows HAFB to optimize 

processes.  Limiting emissions from jet engine testing operations is technically feasible. 

 

Low Sulfur Fuel  

The use of low sulfur fuel is not technically feasible since the jet engines must be tested 

with fuel used in normal operations. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operation, maintenance schedules and testing protocols for 

the jet engine testing to minimize emission.  Implementing proper operation, maintenance 

and protocols to the jet engine testing is technically feasible. 

 

Economic Feasibility: 

The economically feasible control technologies for the jet engines testing are limiting 

emissions, proper equipment operation, maintenance schedules and testing protocols. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the jet engines testing 

operation testing is limiting emissions, proper equipment operation, maintenance 

schedules and testing protocols. 

 

Implementation Schedule: 

HAFB is maintaining records of emissions limits within an AO, proper equipment 

operations, maintenance schedules and protocols.  No implementation date is needed. 

 

Technological Feasibility for Jet Engine Pickling Operation: 
Add on Controls 

The jet engine pickling and depickling operations is conducted (on average) 10 times 

annually in a hush house.  Adding pollution controls to a hush house is not technically 

feasible. 

 

Proper Operation and Protocols 

The jet engine pickling operation is conducted (on average) 10 times annually.  HAFB 

has proper equipment operations and protocols of the pickling operation.  The jet engine 

pickling operation is not a standard operation conducted at HAFB.   Implementing proper 

equipment operation and protocols is technically feasible on the jet engines. 

 

Economic Feasibility: 

Add on controls is not technically feasible and proper operation and protocols are 

technically feasible to control emissions.  Proper operation and protocols are 



 

economically feasible. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the jet engines pickling 

operation is proper operation and protocols. 

 

Implementation Schedule: 

HAFB has implemented proper operation and protocols on the jet engine pickling 

operation and an implementation date is not required. 

 

Technological Feasibility for Liquid Calibration Operations: 

VOC Emission Limitation 

One method of controlling emissions from liquid calibration operation is through a 

limitation on VOC emissions.  The liquid calibration operation is limited to 10 tons VOC 

emissions on a rolling 12 month total.  Limiting the VOC emissions is technically 

feasible. 
 

Proper Operation and Protocols 

HAFB has proper operation and protocols for the liquid calibration operations to 

minimize emissions and calibration fluid usage.  Implementing proper operation and 

protocols is technically feasible on the liquid calibration operations. 

 

Economic Feasibility: 

VOC emission limitation and proper operation and protocols are technically feasible to 

control emissions.  Proper operation and protocols with a limit on VOC emission are 

economically feasible. 

 

BACT Selection: 

BACT to control VOC emissions from the liquid calibration operations is proper 

operation and protocols with a limit on the VOC emissions. 

 

Implementation Schedule: 

HAFB has implemented proper operation and protocols and are maintaining records of 

VOC emissions on the liquid calibration operation so an implementation date is not 

required. 

 

Technological Feasibility for Indoor Firing Range: 

Operational Limitations 

One method of controlling emissions from the indoor firing range is to limit the rounds 

tested.  Limiting the rounds fired in the indoor firing range reduces emissions.  The 

indoor firing range is limited to 50,000 rounds of 20 mm cartridges, 20,000 rounds of 25 

mm cartridges and 20,000 rounds of 30 mm cartridges on a rolling 12 month total.  

Limiting rounds fired is technically feasible. 

 

Proper Operation, Maintenance and Protocols 



 

HAFB has proper operation, equipment maintenance and protocols for the indoor firing 

range to minimize emissions.  Implementing proper operation, equipment maintenance 

and operational protocols are technically feasible on the indoor firing range. 

 

Economic Feasibility: 

Limiting the rounds fired and proper operation, equipment maintenance and operational 

protocols are technically feasible to control emissions.  Proper operation, equipment 

maintenance and operational protocols with a limit on round fired are economically 

feasible. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the indoor firing range is 

proper operation, equipment maintenances and operational protocols with a limit on the 

rounds fired. 

 

Implementation Schedule: 

HAFB has implemented proper operation, maintenance schedules and operational 

protocols and are maintaining records of rounds fired at the indoor firing range, so an 

implementation date is not required. 

 

Technological Feasibility for Rocket Motor Testing: 

Operational Limitations 

One method of controlling emissions from the rocket motor testing operation is to limit 

the pounds of explosive material used.  Limiting the net explosive weight (NEW) of the 

munitions testing operation will reduce the emission.  The rocket motor testing operations 

are limited to 19,600 pounds per rolling 12 month total and testing times.  The munitions 

testing operation can only be conducted when monitored air shed data is in good 

standings.   Limiting NEW and operation times is technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operations, equipment maintenance and operational 

protocols for the rocket motor testing operations to minimize emission.  Implementing 

proper equipment operation, equipment maintenance and operation protocols is 

technically feasible on the rocket motor testing operations. 

 

Economic Feasibility: 

Limiting the NEW and the testing times with proper equipment operation, maintenance 

schedules and operational protocols are technically feasible to control emissions.  Proper 

equipment operation, maintenance schedules and operational protocols with operational 

limits are economically feasible. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from rocket motor testing 

operations is proper equipment operation, equipment maintenance schedules and 

operational protocols with operational limits. 

 



 

Implementation Schedule: 

HAFB has implemented proper equipment operation, equipment maintenance schedules, 

operational protocols and maintaining records of NEW so an implementation date is not 

required. 

 

Technological Feasibility for Munitions Testing Operations: 

Operational Limitations 

One method of controlling emissions from the munitions testing operations is to limit the 

number of tests conducted.  Limiting the NEW of the munitions testing operations 

reduces operations.  The munitions testing operations are limited to 1,000 pounds per 

rolling 12 month total.   Limiting NEW is technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper operations, equipment maintenance and protocols for the munitions 

testing operations to minimize emission.  Implementing proper operations, equipment 

maintenance and protocols is technically feasible on the munitions testing operations. 

 

Economic Feasibility: 

Operational limitations and proper operations, equipment maintenance and protocols are 

technically feasible to control emissions.  Proper operation, maintenance and protocols 

with a limit on NEW are economically feasible. 

 

BACT Selection: 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the munitions testing 

operations is proper operations, equipment maintenance and protocols with a limit on the 

NEW. 

 

Implementation Schedule: 

HAFB has implemented proper operations, equipment maintenance schedules, 

operational protocols and maintaining records of NEW on the munitions testing 

operations so an implementation date is not required. 

 

2.1.5  Degreasing and Solvent Cleaning Operations (non-NESAHP GG) 

 

Description: 

HAFB categorized their non-NESHAP GG degreasing and solvent cleaning operations 

into four different categories: open top vapor degreasers, modified immersion cold 

cleaners, modified remote reservoir cold cleaners and small incidental solvent cleaning. 

 

Open top vapor degreasers are degreasers operations conducted in a batch process, 

cleaning and removing soils from metal surfaces by condensing solvent vapor on the 

colder metal parts. 

 

Modified immersion cold cleaners are cold cleaning machine where parts are immersed 

in the solvent.  

 



 

Modified remote reservoir cold cleaners are devices where liquid solvent is pumped to a 

sink-like work area that drains solvent back into an enclosed container while parts are 

being cleaned.  This operation allows no solvent to pool in the work area. 

 

Small incidental cleaning operations are defined as degreasing activities, mainly touchup 

activities, at HAFB using small quantities of solvent over/in small containers with the 

capacity of 2 gallons or less. 

 

 Emissions Summary: 

The Degreasing and Solvent Cleaning Operations (non-NESAHP GG) have been 

combined into AO DAQE-AN101210228-12. The AO has been the following emissions;  

 

AO    PM2.5  SO2  NOX  VOC 

DAQE-AN101210228-12   0.00  0.00  0.00  35.00 

 

 [Pollutant - VOC] 

 

Available Control Technologies: 

The control technologies for VOC emissions from the non-NESHAP degreasing and 

solvent cleaning operations include: 

 Refrigerated chiller 

 Carbon adsorption 

 Increased freeboard ratio 

 Combination of covers 

 Water covers 

 Internal draining rack 

 Reduced room draft 

 Low volatility solvent 

 Limiting emissions 

 Proper operation, equipment maintenance and protocols 

 

Technological Feasibility: 

Refrigerated Chiller 

A refrigerated chiller is a device mounted above both the water-jacket (cover) and the 

primary condenser coils consisting of secondary coils which carries a refrigerant that 

provides a chilled air blanket above the solvent vapor, thereby reducing emissions from 

the degreaser bath.  The installation of a refrigerated chiller is technically feasible. 

 

Carbon Adsorption 

Carbon adsorption involves routing the exhausts through activated carbon (a micro 

porous inert carbon matrix with a very large internal surface (700 to 1 500 m²/g)).  The 

activated carbon has a pore structure for the painting operation exhaust to adsorb VOC 

emissions.  Once the activated carbon’s saturation level has been reached, it is replaced or 

regenerated.  If replaced, the saturated activated carbon is normally returned to the 

supplier, who disposes of it as (chemical) waste or regenerates it.  If regenerated the 

activated carbon itself, then this is referred to as regenerative adsorption.  Regenerative 

https://emis.vito.be/node/19457


 

absorption is when the saturated activated carbon bed is desorbed which requires a 

pressure reduction, temperature increase or a combination of the two.  Desorption takes 

place using steam, hot air or hot inert gas.  Gases released during desorption must be 

treated further.  Desorption gases are less suited to solvent recuperation, but are good for 

after-burning.  The use of carbon adsorption creates additional waste or controls 

throughout the 244 different shops/operations on the Main Base.  Carbons Adsorption is 

technically feasible, but also creates additional waste (depleted carbon) or requires 

additional controls to account for the regenerative process. The installation of a carbon 

adsorption is technically feasible. 

 

Increasing the Freeboard Ratio 

A high freeboard refers to, the distance from the liquid solvent level in the degreaser tank 

(cold cleaner) to the lip of the tank.  For an open-top vapor degreaser, it is the distance 

from the vapor level in the tank during idling to the lip of the tank.  The increasing the 

freeboard ratio is technically feasible. 

 

Water Cover 

If the solvent used in the degreaser is insoluble in and heavier than water, a layer of water 

5 to 10 centimeters (2 to 4 inches) thick covering the solvent reduces evaporation 

lowering VOC emission. The use of water covers is technically feasible. 

 

Low Volatility Solvent 

Using a solvent with low volatility lowers the VOC emissions rate.   HAFB uses low 

volatility solvents in accordance with R307-304 and R307-335 as amended on December 

6, 2017 and October 29, 2017, respectively, to address BACT.  
 

Limiting Emissions from Operations 

Limiting the emissions from degreasing and solvent cleaning operations allows HAFB to 

optimize processes.  The limiting emission from degreasing and solvent cleaning 

operations is technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operations, equipment maintenance schedules and 

operational protocols for the degreasing and solvent cleaning operation to minimize 

emission listed in AO DAQE-AN101210228-12.   HAFB has also incorporated the 

following rules and regulations into operations; 40 CFR 63.462 (b) and (c)(3) for the 

batch cold cleaning machines and Utah State rules R307-335.  Implementing proper 

equipment operation, equipment maintenance schedules and operations protocols is 

technically feasibility. 

 

Economic Feasibility: 

All of the listed control technologies are technically feasible.  HAFB has over 100 

degreasers and solvent cleaners located base wide.  To add additional control 

technologies to all the degreasing solvent cleaning booths base wide is economically 

infeasible(Chief Financial Officer, 2017).  

 



 

BACT Selection: 

BACT to control VOC emissions from the degreasing and solvent cleaning operations 

(non NESHAP GG) is the use of low volatility solvents, proper operation, maintenance 

and operation protocols with a limit on VOC emissions. 

 

 Implementation Schedule: 

All selected BACT control technologies for the degreasing and solvent cleaning 

operations (non NESHAP GG) have been installed and operating.  No implementation 

date is needed 

 

2.1.6  Miscellaneous Coating and Blasting Operations 

 

Description: 

HAFB has miscellaneous coating and blasting operation which consist of the following 

operations and permits; hydrazine thermal oxidizer, laser depainting operations, metal 

flame spray operations, metal plating, bake oven and abrasive blasting operations. 

 

Hydrazine Thermal Oxidizer 

The thermal oxidizer is a 1.1 MMBtu/hour, single chambered, forced air, propane fired 

unit designed to burn excess hydrazine from testing.  The thermal oxidizer is required to 

meet EPA’s hydrazine limitation of less than one part per million when burning at an 

operational temperature of 1,800 degrees F, in accordance with Department of Defense 

Technical Order 33D7-61-80-1.  The thermal oxidizer is a direct-fired oxidizer with the 

process off-gas entering the firing box and then vented up and out the exhaust stack.  The 

emission associated from the hydrazine thermal oxidizer is NOX emissions. 

 

Laser Depainting Operations 

HAFB operates robotic laser depainting system to remove coatings from full-body F-16, 

A-10, C-130 aircraft as well as 24 portable hand-held laser depainting units to remove 

coatings in small (less than 2 square feet) areas of various types of aircraft, the Laser 

Automated Decoating System (LADS II) depainting system to depaint wings, stabilizers 

and radomes, and the off-frame depainting system to depaint various parts that have been 

removed from the aircraft frame.  Laser depainting uses a process called ablation.  A laser 

heat shocks the coating, resulting in a network of cracks which facilitate the removal of 

the coating.  The generated paint ash residue is gathered in a dust collection system.  The 

emission associated from the laser depainting operations is PM2.5 emissions. 

 

Metal Flame Spray Operations 

Metal flame spray is a metallurgical process by which a molten metal is applied to the 

surface of a metal part to build it up to specified dimensions and provide a protective 

metal layer on the surface. HAFB has nine flame spray booths, seven of the booths are 

equipped with collection and filter systems and two of the booths are equipped with water 

wall filtration system.  The emissions associated with the metal flame spray operations 

are PM2.5, SO2, NOX and VOC emissions. 

 

Metal Plating Operations 



 

Metal plating is a method of plating where metals are deposited on the substrates. This 

process is used to coat and protect metals and other materials by forming a thin layer of 

metal over the substrates. Metal plating can be done either by electroplating or an 

electroless plating process.  The metal plating operation is split into two categories;  

plating lines subject to 40 CFR 63 subpart N (National Emission Standards for Chrome 

Plating) and plating lines not subject to subpart N. The emissions associated with the 

metal plating operations are PM2.5 and VOC emissions. 

 

Bake Oven 

The bake oven is a 2.0 MMBtu/hr natural gas-fired, curing oven used to bake coatings 

onto surfaces.  The emissions associated with the bake oven are PM2.5, NOX and VOC 

emissions. 

 

Abrasive Blasting Operations 

Abrasive blasting is the use of an abrasive material to clean or texturize a material, such 

as metal or masonry. Abrasive blasting is often used to remove rust, scale, and coatings 

from equipment, vehicles, bridges, etc. UAC defines abrasive blasting in R307-206 and 

R307-306 as “the operation of cleaning or preparing a surface by forcibly propelling a 

stream of abrasive material against the surface.” 

 

Abrasive blasting can be conducted by air pressure, centrifugal wheels, or water pressure. 

Air pressure systems use compressed air to propel the abrasive material. Centrifugal 

wheel systems use a rotating impeller to mechanically propel the abrasive material. Water 

pressure systems use air or water pressure to propel abrasive slurry.  The abrasive 

blasting operations is separated into two categories; blasting subject 40 CFR 63 Subpart 

GG and blasting not subject 40 CFR 63 Subpart GG.  The emission associated with the 

abrasive blasting operation is PM2.5 emissions. 
 

Emissions Summary: 

The Miscellaneous Coating and Blasting Operations have six separate AOs: 

 Hydrazine Thermal Oxidizer DAQE-AN101210233-14 

 Laser Depainting Operations DAQE-AN101210232-13 

 Metal Flame Spray Operations DAQE-AN101210229-12 

 Metal Plating Operations DAQE-AN101210214-11 

 Bake Oven Operations DAQE-AN0121162-04 

Abrasive Blasting Operations DAQE-AN0121167-04 

  

The combined AOs have the following potential to emit emissions in tpy.   
 

Misc. Coating/Blasting Operations PM2.5  SO2  NOX  VOC 

DAQE-AN101210233-14    0.00  0.00  2.13  0.00 

DAQE-AN101210232-13  0.28  0.00  0.00  0.00 

DAQE-AN101210229-12  0.59  2.07  5.65  0.58 

DAQE-AN101210214-11  0.52  0.00  0.00  0.82 

DAQE-AN0121162-04  0.01  0.00  0.10  0.01 

DAQE-AN0121167-04  1.62  0.00  0.00  0.00 

Total Emissions 3.02  2.07  7.88  1.41  



 

 

The BACT analysis will be conducted on each separate AO on the pollutants being 

emitted. 

 

 

 [Pollutant - PM2.5, SO2, NOX, VOC] 

This analysis was conducted for all pollutants for the miscellaneous coating and blasting 

operation.  

 

Available Control Technologies: 

The control technologies for all emissions from the specific operation include: 

Hydrazine Thermal Oxidizer (NOX) 

 Add on controls 

 Low sulfur fuel 

 Limited usage 

 Proper operation, maintenance and protocols 

Laser Depainting Operations (PM2.5) 

 Collect and filter 

 Proper operation, maintenance and protocols 

Metal Flame Spray Operations (PM2.5, SO2, NOX and VOC) 

 Collect and filter 

 Water wall filter 

 Proper operation, maintenance and protocols 

Metal Plating Operations (PM2.5 and VOC) 

 Scrubbers for non-chrome plating  

 Scrubbers for 40 CFR 63 Subpart N operations 

 Proper operation, maintenance and protocols 

Bake Oven Operations (PM2.5, NOX and VOC) 

 Add on controls 

 Low sulfur fuel 

 Limited usage 

 Proper operation, maintenance and protocols 

Abrasive Blasting Operations (PM2.5) 

 Blast enclosure with baghouse 

 Wet blasting 

 State of Utah rule R307-306 

 Media throughput limitations  

 40 CFR 63 Subpart GG 

 Proper operation, maintenance and protocols 

 

Technological Feasibility for Hydrazine Thermal Oxidizer: 

Add-on Controls 

In a thermal oxidizer the flue gas exiting the hydrazine process is reheated in the presence 

of sufficient oxygen to oxidize the hydrazine present in the flue gas. A thermal oxidizer 

requires additional fuel to heat the gas stream (to at least 1,800°F) generating additional 



 

emissions (EPA-452/F-03-022, 2002). HAFB operates the thermal oxidizer to lower the 

emissions of hydrazine to an acceptable level as defined in Department of Defense 

Technical Order 33D7-61-80-1.  The ability to add additional controls on the thermal 

oxidizer is technically infeasible. 

 

Low Sulfur Fuel  

The use of low sulfur fuel is technically feasible.  The thermal oxidizer is fired on 

propane which is a low sulfur fuel. 

 

Limited Usage 

Limiting the usage of the hydrazine thermal oxidizer is an effective way to reduce the 

NOX emissions.  HAFB has an AO condition to limit the operation of the hydrazine 

thermal oxidizer which makes limited usage technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB has proper equipment operation, equipment maintenance schedules and 

operational protocols for the operation of the thermal oxidizer to meet the requirements in 

Department of Defense Technical Order 33D7-61-80-1.  HAFB has an AO condition 

limiting the operating temperature of the hydrazine thermal oxidizer.  Implementing 

proper equipment operation, equipment maintenance schedule and operational protocols 

is technically feasible on the thermal oxidizer for the destruction of hydrazine. 

 

Economic Feasibility: 

The use of low sulfur fuel, limited use and proper operation, maintenance and protocols 

are technically feasible.  The use of low sulfur fuel, limited use, proper operation, 

maintenance and protocols are economically feasible. 

 

 BACT Selection: 

BACT to control SOX emissions from the hydrazine thermal oxidizer is use of low sulfur 

fuel (propane).  Propane is considered a clean fuel, which limits particulate matter 

emissions.  Additional BACT for all pollutants is limited use, proper operation, 

maintenance and protocols. 

 

 Implementation Schedule: 

The source is maintaining records of limited use with the thermal oxidizer fueled by 

propane using proper operation, maintenance and protocols.  No implementation date is 

needed. 

 

Technological Feasibility for Laser Depainting Operations: 

Collect and Filter 

Collecting and then filtering is conducted by routing exhaust from the laser depainting 

operations through a filter.  The typical filter control efficiency for this type of operation 

is 99.97%.  The use of collecting and filtering is technically feasible. 

 

Proper Operation, Maintenance and Protocols 



 

HAFB uses proper equipment operation, equipment maintenance schedule and 

operational protocols for the laser depainting operations.  Implementing proper operation, 

maintenance and protocols is technically feasible on the laser depainting operations. 

 

Economic Feasibility: 

The use of collecting and filtering with proper operation, maintenance and protocols is 

technically feasible.  The use of collecting and filter with proper operations, maintenance 

and protocol is economically feasible. 

 

 BACT Selection: 

BACT to control PM2.5 emissions from the laser depainting operations are the use of 

collect and filter with the proper operation and protocols. 

 

 Implementation Schedule: 

HAFB has installed and operating a collection system on the laser depainting operations 

with filters with at least 99.97% control efficiency and proper operation, maintenance and 

protocols.  No implementation date is needed. 

 

Technological Feasibility for Metal Flame Spray Operations: 

Collect and Filter 

Collecting and then filtering is conducted by routing exhaust from the metal flame spray 

operations through a filter.  The typical filter control efficiency for this type of operation 

is 99.97%.  The use of collecting and filtering is technically feasible. 

 

Water Wall Filter 

Water wall filter is conducted by routing exhaust from the metal flame spray operations 

through a water filtering system.  The typical water wall filter control efficiency for this 

type of operation is 80%.  The use of water wall filter is technically feasible. 

 

Proper Operation, Maintenance and Protocols 

By properly operating equipment, equipment maintenance schedule, and operational 

protocols for the operation of metal flame spray operations can reduce emissions.  

Implementing proper operation, maintenance and protocols is technically feasible on the 

metal flame spray operations. 

 

Economic Feasibility: 

The use of collecting and filtering, water wall filters with proper operation, maintenance 

and protocols is technically feasible.  DAQE-AN101210229-12 has nine flame spray 

booths, seven of the booths are equipped with collecting and filtering systems and two of 

the booths are equipped with water wall filtration systems.  The cost to change the two 

booths from water wall filtration to collecting and filtering is not economically feasible 

for the additional 19.97 % control for the two booths.  Having the collecting and filtering 

systems on the seven booths with proper operation, maintenance and protocols is 

economically feasible. 

 

 BACT Selection: 



 

BACT to control PM2.5, SO2, NOX, and VOC emissions from the metal flame spray 

operations with either collecting and filtering systems or water wall filtration system with 

proper operations, maintenance and protocols. 

 

 Implementation Schedule: 

The source has installed and operating either a collect and filter system or a water wall 

filter on all the metal flame spray operations with proper operation, maintenance and 

protocols.  No implementation date is needed. 

 

Technological Feasibility for Metal Plating Operations: 

Scrubbers for Non-chrome Plating Operations 

A wet gas scrubber is an air pollution control device that removes PM2.5 from stationary 

point sources. PM2.5 is primarily removed through the impaction, diffusion, interception, 

and/or absorption of the pollutant onto droplets of liquid. This control technology has 

been operated successfully on the metal plating operations to aid in the removal of acid 

gases.  HAFB currently has installed and operates wet scrubbers for the metal plating 

operations with an estimated 95% control efficiency of PM2.5.  A wet scrubber is 

technically feasible for the metal plating operations. 

 

Scrubbers for 40 CFR 63 Subpart N Operations 

Chrome metal plating operations at HAFB are subject to 40 CFR 63 Subpart N (National 

Emission Standards for Hazardous Air Pollutants for Chrome Plating).  NESHAPS are 

drafted to control hazardous air pollutants of a specific process.  HAFB has installed and 

operate wet scrubbers to comply with Subpart N, but the use of wet scrubbers also control 

PM2.5 emissions (EPA-452/F-03-016, 2002). The implementation of NESHAP 40 CFR 63 

Subpart N is technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB proper operates equipment, equipment maintenance schedules and operational 

protocols for the operation of metal plating operations.  Operational parameters for all 

scrubbers are listed the AO to assure proper scrubber operations.  Implementing proper 

operation, maintenance and protocols is technically feasible on the metal plating 

operations. 

 

Economic Feasibility: 

The use of scrubbers with proper operation, maintenance and protocols is technically 

feasible.  The use of scrubbers with proper operation, maintenance and protocols is 

economically feasible. 

 

 BACT Selection: 

BACT to control PM2.5 and VOC emissions from the metal plating operations is the use 

of scrubbers with proper operation, maintenance and protocols. 

 

 Implementation Schedule: 

HAFB is maintaining records of scrubber pressure drop and pH readings for the metal 

plating operations.  No implementation date is needed. 



 

 

Technological Feasibility for Bake Oven: 
Add on Controls 

The natural gas-fired oven has the capacity of 2 MMBtu/hr and the emissions 0.01 TPY 

of PM2.5 and 0.01 TPY of VOC emissions.  It is not technically feasible to add control to 

the existing oven due to the size and age. 

 

Low Sulfur Fuel  

The use of low sulfur fuel is technically feasibility.  The oven is fired on natural gas 

which is a low sulfur fuel. 

 

Limited Usage 

Limiting the fuel consumed limits the usage of the oven which reduces the NOX 

emissions.  HAFB has an AO condition to limit the fuel consumed by the oven which 

makes limited usage technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB proper operates equipment, equipment maintenance schedules and operational 

protocols for the operation of the bake oven.  Implementing proper operation, 

maintenance and protocols is technically feasible for the bake oven. 

 

Economic Feasibility: 

The use of low sulfur fuel, limited usage and proper operation, maintenance and 

protocols are technically feasible.  The use of low sulfur fuel, limited use and proper 

operations, maintenance and protocols are economically feasible. 

 

 BACT Selection: 

BACT to control PM2.5 and VOC emissions from the bake oven is low sulfur fuel usage, 

limited usage, proper operation, maintenance and protocols. 

 

 Implementation Schedule: 

HAFB is maintaining records of fuel consumed and operates the oven using proper 

operation, maintenance and protocols.  No implementation date is needed. 

 

Technological Feasibility for Abrasive Blasting Operations: 

Blast Enclosure with Baghouse or Filters 

Enclosed abrasive blasting operations are conducted in a confined area designed to 

contain blast debris and restrict pollutants from being emitted to the atmosphere. 

Emissions are vented through a baghouse or filter prior to being discharged to the 

atmosphere. This is a common control used in a variety of applications.  This control is 

technically feasible for blasting operations not subject to 40 CFR 63 Subpart GG 

depending on the item. 

 

Wet Blasting 

Wet blasting systems use high pressure water alone or high pressure water combined with 

an abrasive media. Abrasive media typically used in wet blasting consists of materials 



 

that will remain suspended in water, such as glass beads or sand.  This control is 

technically feasible for blasting operations not subject to 40 CFR 63 Subpart GG 

depending on the item. 

 

Unconfined Blasting Limits 

Unconfined blasting is conducted when items are either too large in size to enclose or are 

immobile.  Unconfined blasting operations media shall not contain more than 1% by 

weight material passing a #70 U.S. standard sieve and after blasting shall not contain 

more than 1.8%by weight material 5 microns or smaller.  The unconfined blasting limits 

are technically feasible for larger or immobile components or items. 

 

State of Utah Rule R307-306 

Abrasive blasting operations not subject to 40 CFR 63 Subpart GG are subject to State 

rule R307-306 “Emission Standards: Abrasive Blasting”.  R307-306 has a visible 

emissions limit standard. These blasting operations have specific state standards that are 

technically feasible.  

 

Media Throughput Limitations 

Limiting the media used on a rolling 12 month total limits the abrasive blasting 

operations and PM2.5 emissions.  HAFB has an AO condition to limit the media used of 

operations subject to 40 CFR 63 Subpart GG and operations not subject to 40 CFR 63 

Subpart GG which makes media limitation technically feasible. 

 

40 CFR 63 Subpart GG 

Depainting operations conducted on aerospace components at the Main Base are subject 

to 40 CFR 63 Subpart GG.  NESHAPS are drafted to control hazardous air pollutants of a 

specific process.  40 CFR 63.746 has specific standards pertaining to control particulate 

hazardous air pollutants from dry media blasting.  Controlling the particulate hazardous 

air pollutants reduces the PM2.5 emissions.  The depainting operations subject to 40 CFR 

63 Subpart GG have specific standards that are technically feasible.  

 

Proper Operation, Maintenance and Protocols 

HAFB proper operates equipment, equipment maintenance schedules and operational 

protocols for the abrasive blasting operation.  Implementing proper operation, 

maintenance and protocols is technically feasible for the abrasive blasting operations. 

 

Economic Feasibility: 

The use of a blast enclosure with baghouse or filter, wet blasting, unconfined blasting 

limits, media throughput limitations, 40 CFR 63 Subpart GG standards, State rule R307-

306 standards and proper operation and maintenance are all technically feasible control 

technologies.  For all components subject to 40 CFR 63 Subpart GG the standards are 

economically feasible.  For all abrasive blasting operations not subject to 40 CFR 63 

Subpart GG, it is economically feasible to either operate a confined blasting operation or 

a wet abrasive blasting operation.  Limiting the media size for unconfined blasting is 

economically feasible.  The State rule R307-306 is economically feasible for abrasive 

blasting operations not subject to 40 CFR 63 Subpart GG.  Proper operation, maintenance 



 

and protocols is economically feasible for all abrasive blasting operations. 

 

 BACT Selection: 

BACT to control PM2.5 emissions from the abrasive blasting operations subject to 40 

CFR 63 Subpart GG is the standards within the subpart, limit on media throughput, and 

proper operation, maintenance and protocols. 

 

BACT to control PM2.5 emissions from abrasive blasting operations not subject to 40 

CFR 63 Subpart GG is to conduct operations in an enclosure with a baghouse/filter, 

unconfined blasting or wet abrasive blasting, limit ono media throughput, proper 

operation, maintenance and protocols. 

 

BACT to control PM2.5 emissions from unconfined abrasive blasting operations not 

subject to 40 CFR 63 Subpart GG is limit on media size, proper operation, maintenance 

and protocols. 

 

 Implementation Schedule: 

HAFB is maintaining records of media throughput and media size for the specific 

operation.  All control options have been installed for the specific blasting operations, so 

no implementation date is needed. 

 

2.1.7  Air Handler Operations 

 

Description: 

HAFB has air handlers used to heat process air to maintain the correct environmental 

conditions required for operations such as painting, paint curing, and blasting.  The air 

handlers are natural gas fired heaters (greater than or equal to 5 MMBtu/hr but less than 

or equal to 20 MMBtu/hr) equipped with low NOx burners located thought out the main 

base.  The air handlers are used primarily during the cool months; approximately six 

months (4,380 hr/yr) out of a year and have a fuel consumption limit of 450 MMCF per 

rolling 12 month total. 
 

Emissions Summary: 

The Air Handler Operations is permitted in AO: 

 Air Handler AO DAQE-AN101210237-15 

   

The Air Handler AO has the following potential to emit emissions in tpy.   
 

Air Handler Operations  PM2.5  SO2  NOX  VOC 

DAQE-AN101210237-15  1.71  0.14  11.25  1.24 

 

[Pollutant - NOX] 

The BACT analysis will be conducted on the NOX emissions since all other pollutants are 

not above 2 tons per year individually. 

 

Available Control Technologies: 

The control technologies NOX emissions from the air handler operations include: 



 

 Low NOX burners 

 Low sulfur fuel 

 Limited usage 

 Proper operation, maintenance and protocols 

 

Technological Feasibility for the Air Handler Operations: 

Low NOX Burners 

The natural gas-fired heaters have a capacity of 5 MMBtu/hr or greater.  It is technically 

feasible to install low NOX burners on the heaters. 

 

Low Sulfur Fuel  

The air heaters are fired on natural gas which is a low sulfur fuel.  The use of low sulfur 

fuel is technically feasibility.   

 

Limited Usage 

Limiting the fuel consumed limits the usage of the air handlers and will reduce the NOX 

emissions.  HAFB has an AO condition to limit the fuel consumed for the air handlers 

which makes limited usage technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB properly operates equipment, equipment maintenance schedules and operational 

protocols for the air handlers.  Implementing proper operation, maintenance and 

protocols is technically feasible for the air handlers. 

 

Economic Feasibility: 

The use of low NOX burners, low sulfur fuel, limited use, proper operation and 

maintenance is technically feasible.  The use of low NOX burners, low sulfur fuel, limited 

use, proper operation and maintenance is economically feasible. 

 

 BACT Selection: 

BACT to control NOX emissions from the air handler operations is the use of low NOX 

burners, low sulfur fuel, limited use, proper operation, maintenance, and protocols. 

 

Implementation Schedule: 

HAFB has installed low NOX burners, uses natural gas for the air handlers, maintains 

records of fuel consumption, properly operates, maintains equipment and has operational 

protocols.  No implementation date is needed. 

 

2.1.8  Fuel Operations 

 

Description: 

HAFB conducts fuel operations that have been broken down into two categories; fuel 

storage and transferring operations and fuel distillation operations.  The two operations 

will be addressed individually and have five AOs associated with them. 

 

Fuel Storage and Transferring Operations 



 

The fuel storage, hydrant and transferring operations involve storing any of the following 

fuels; JP-4, JP-5, JP-6, JP-8, JP-10, diesel of Jet A fuels (KPa of all fuels are less than 0.3 

at 30 degrees Celsius).  The fuel storage, hydrant and transferring operations are covered 

in the following four Approval Orders: DAQE-AN101210220-12, DAQE-

AN101210219-12, DAQE-AN101210224-11, and DAQE-AN101210221-11.  The 

Approval Orders have the following equipment and throughputs of fuels; 

 

DAQE-AN101210224-12 

 Tank- 55,000 barrel capacity 

 27,720,000 gallon throughput fuel 

DAQE-AN101210221-12 

 Tank- 55,243 barrel capacity 

 Tank- 25,494 barrel capacity 

 Tank- 13,105 barrel capacity 

 Tank- 8,716 barrel capacity 

 52,920,000 gallon throughput fuel 

DAQE-AN101210220-12 

 Tank- 6,548 barrel capacity 

 36,000,000 gallon throughput fuel 

DAQE-AN101210219-12 

 Tank- 10,000 barrel capacity 

 Tank- 10,000 barrel capacity 

 Tank- 95 barrel capacity underground product recovery tank 

 Fuel loading rack 

 34,000,000 gallon throughput fuel 

 

Fuel Storage and Transferring Operations 

Fuel storage tanks are fixed roof tanks of various sizes. Storage tanks have the potential 

to emit VOC emissions from loading and unloading the tank, as well as working and 

breathing losses associated with temperature changes in the fuel oil being stored.  HAFB 

is required by military regulations to not hold fuel in one location on the base, but to vary 

fuel in multiple locations on the base. 

 

Fuel Hydrant Operations 

The fuel hydrant operations are located near the flight line to improve the efficiency of 

fueling aircraft.  The two 10,000 barrel tanks are each equipped with an internal floating 

roof with primary and secondary seals and a submerged inlet.  The 4,000 gallon 

underground storage tanks will be used to recover fuel from low point drains, air vents, 

and pressure releases in the system.  The fuel stored in the two 10,000 barrel tanks is 

dispensed either directly to the aircraft or fuel pumps/fuel pump trucks. 

 

Fuel Distillation Operations 

HAFB uses a fuel purge process to completely remove fuel from aircraft before 

maintenance.  The purged fuel is then distilled to separate the fuel from the purge fluid.  

The reclaimed fuel is then used to fuel aerospace ground equipment.  This process is 

covered by AO DAQE-AN101210250-17 and contains nine above ground storage tanks. 
 



 

Emissions Summary: 

The fuel operations have five separate AOs: 

  

Storage Tank DAQE-AN101210224-12 

JP-8 Storage Tanks DAQE-AN101210121-12 

 Fuel Storage Tanks DAQE-AN101210220-12 

Fuel Hydrant System DAQE-AN101210219-12 

 Fuel Distillation Operations DAQE-AN101210250-17 

  

The combined AOs have the following potential to emit emissions in tpy.   
 

Fuel Operations   PM2.5  SO2  NOX  VOC 

DAQE-AN101210224-12  0.00  0.00  0.00  1.12 

DAQE-AN101210121-12  0.00  0.00  0.00  1.00 

DAQE-AN101210250-17  0.00  0.00  0.00  1.36 

DAQE-AN101210220-12  0.00  0.00  0.00  0.1125 

DAQE-AN101210219-12  0.00  0.00  0.00  0.42 

Total Emissions 0.00  0.00  0.00  4.01  

 

 [Pollutant - VOC] 

The BACT analysis will be conducted on fuel storage, hydrant and transferring 

operations and fuel distillation operations to control VOC’s. 

 

Available Control Technologies: 

The control technologies for VOC emissions from the fuel storage, hydrant transferring 

operations include: 

Fuel Storage, Hydrant and Transferring Operations  

 Thermal oxidation systems 

 Vapor recovery systems 

 Vapor balancing system 

 Submerged loading 

 Limited throughput 

 Proper operation, maintenance and protocols 

Fuel Distillation Operations  

 Thermal oxidation systems 

 Vapor recovery systems 

 Vapor balancing system 

 Submerged loading 

 Limited throughput 

 Proper operation, maintenance and protocols 

 

Technological Feasibility for the Fuel Storage, Hydrant and Transferring 

Operations: 

Thermal Oxidation Systems 

Thermal oxidation systems can be used to destroy the vapors. Thermal oxidation systems 

consist of either flares or incinerators. Flares are typically used to thermally destroy 



 

gaseous emissions from processes like refining, in which waste gas is generated and the 

emission of the gas without thermal destruction would be harmful.  

 

Flares may take different configurations, but they usually have a natural-gas-fired pilot 

that provides the combustion source. Waste gas is piped to the flare and ignited by the 

pilot, after which the flame is sustained until the waste gas diminishes. Destruction 

efficiency for most flares is greater than 95 percent, with the resulting emissions being 

the products of combustion.  Flares are a less expensive means of thermal oxidation than 

incinerators, but they achieve lower destruction efficiencies. Incinerators are another 

form of thermal oxidation used for destroying waste gases that otherwise would be 

harmful.  

 

Incinerators come in many different configurations and sizes, but as with flares, their 

primary purpose is to destroy waste gas emissions. The vapor is injected through a burner 

manifold into the combustion chamber of an incinerator. Thermal destruction efficiencies 

for incinerators can be as high as 99 percent.  Incinerators are a more complex and 

expensive means of thermal oxidation than flares, but they achieve higher destruction 

efficiencies. 

 

Thermal oxidation (flares and incinerators) systems are technically feasible to control 

VOC emissions from the fuel storage, hydrant and transferring operations. 

 

Vapor Recovery Systems 

Vapor recovery systems are used to collect vapor emissions from storage tanks and 

condense them to a recoverable liquid product using several techniques. Carbon 

absorption systems can include refrigeration and compression cycles where highly 

concentrated vapors from storage tanks are piped to an absorption tower, where chilled 

liquid is sprayed into a column filled with an inert packing media. The chilled liquid 

causes vapors entering the bottom of the column to condense and “absorb” onto the inert 

packing media. Droplets of the liquid eventually collect on the packing material and “rain 

out” into the bottom of the absorption column. The liquid recovered from the bottom of 

absorption tower is then sent back to storage. Vapor recovery system control efficiencies 

using absorption can be as high as 98 percent, depending on the design of the absorption 

unit, the type of equipment used, and the volatile organic compound (VOC) concentration 

of the emission streams. 

 

Carbon adsorption units can also be used for vapor recovery.  Carbon adsorption 

processes involve the use of “activated carbon”, which is suitable for collecting VOCs 

from high-volume, low-concentration gases by “adsorbing” or binding the vapors onto 

the active carbon. Activated carbon is a processed material received from a vendor that is 

produced by heating coal, coconut shells, or wood in a pyrolysis process to drive off the 

VOCs, making the material “thirsty” for VOCs. VOCs collected in an adsorption unit can 

be recovered by recycling the activated carbon or other adsorption material in a process 

designed to capture the adsorption liquid, and the carbon or other adsorption material is 

regenerated and can be used again. 

 



 

Vapor recovery system is used for high VOC concentrations of vapors.  The fuel storage, 

hydrant and transferring operations have low VOC concentrations in the vapor which 

makes this technology infeasible. 

 

Vapor Balancing System 

Vapor balancing is a method where the vapors being vented from a storage tank being 

filled are directed to the storage tank that the fuel is being pumped from. This technique 

is common at gas stations where the vapors vented from the storage tank are returned to 

the tank truck. Vapor balancing can recover up to 98 percent of vapors that would 

otherwise be vented to the atmosphere. 

 

Vapor balancing systems are technically feasible to control VOC from the fuel storage, 

hydrant and transferring operations. 

 

Submerged Loading 

Submerged loading has much lower evaporative loss than splash loading and is preferred 

for loading fuels (on systems without vapor collection systems). The submerged loading 

method introduces the fuel into the bottom of the tank below the liquid level. This 

reduces liquid turbulence and vapor-liquid contact. There are two types of submerged 

loading methods: the submerged fill pipe method and the bottom-mounted fill pipe 

method. The bottom-mounted fill pipe method is the preferred practice at DLA Energy 

fuel facilities. In the submerged fill pipe method, the fill pipe descends to below the level 

of the liquid and the opening is almost at the bottom of the cargo tank. In the bottom-

mounted fill pipe method, the fill pipe enters the cargo tank from the bottom. 

 

Limited Throughput 

Limiting the fuel throughput of the fuel storage, hydrant and transferring operations will 

reduce the VOC emissions.  HAFB has an AO condition limiting the fuel throughput for 

the fuel storage, hydrant and transferring operations which makes limited throughput 

technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB properly operates equipment, equipment maintenance schedules and operational 

protocols for the fuel storage, hydrant and transferring operations.  Implementing proper 

operation, maintenance and protocols is technically feasible for the fuel storage, hydrant 

and transferring operations. 

 

Economic Feasibility: 

The use of thermal oxidation systems, vapor balancing system, submerged loading, 

limited use, proper operation, maintenance and protocols are technically feasible.  The 

use of thermal oxidation systems to control low concentrations of VOC is not 

economically feasible since it would require more fuel to operate the thermal oxidation 

systems. The use of vapor balancing system, submerged loading, limited use proper 

operation, maintenance and protocols are economically feasible. Use of vapor balancing 

systems and submerged loading is required by R307-328 for certain gasoline tanks and 

gasoline transfer operations and is economically feasible for these operations. 



 

 

 BACT Selection: 

BACT to control VOC emissions from the fuel storage, hydrant and transferring 

operations is the use of vapor balancing system and submerged loading as required by 

R307-328, limited use, proper operation, maintenance and protocols. 

 

Implementation Schedule: 

HAFB has uses vapor balancing systems and submerged loading as required by R307-

328, maintains records of fuel throughputs and has protocols in place for proper 

maintenance and operations.  No implementation date is needed. 

 

Technological Feasibility for the Fuel Distillation Operations: 

Thermal Oxidation Systems 

Thermal oxidation systems can be used to destroy the vapors. Thermal oxidation systems 

consist of either flares or incinerators. Flares are typically used to thermally destroy 

gaseous emissions from processes like refining, in which waste gas is generated and the 

emission of the gas without thermal destruction would be harmful.  

 

Flares may take different configurations, but they usually have a natural-gas-fired pilot 

that provides the combustion source. Waste gas is piped to the flare and ignited by the 

pilot, after which the flame is sustained until the waste gas diminishes. Destruction 

efficiency for most flares is greater than 95 percent, with the resulting emissions being 

the products of combustion.  Flares are a less expensive means of thermal oxidation than 

incinerators, but they achieve lower destruction efficiencies. Incinerators are another 

form of thermal oxidation used for destroying waste gases that otherwise would be 

harmful.  

 

Incinerators come in many different configurations and sizes, but as with flares, their 

primary purpose is to destroy waste gas emissions. The vapor is injected through a burner 

manifold into the combustion chamber of an incinerator. Thermal destruction efficiencies 

for incinerators can be as high as 99 percent.  Incinerators are a more complex and 

expensive means of thermal oxidation than flares, but they achieve higher destruction 

efficiencies. 

 

Thermal oxidation (flares and incinerators) systems are technically feasible to control 

VOC emission from the fuel distillation operations. 

 

Vapor Recovery Systems 

Vapor recovery systems are used to collect vapor emissions from storage tanks and 

condense them to a recoverable liquid product using several techniques. Carbon 

absorption systems can include refrigeration and compression cycles where highly 

concentrated vapors from storage tanks are piped to an absorption tower, where chilled 

liquid is sprayed into a column filled with an inert packing media. The chilled liquid 

causes vapors entering the bottom of the column to condense and “absorb” onto the inert 

packing media. Droplets of the liquid eventually collect on the packing material and “rain 

out” into the bottom of the absorption column. The liquid recovered from the bottom of 



 

absorption tower is then sent back to storage. Vapor recovery system control efficiencies 

using absorption can be as high as 98 percent, depending on the design of the absorption 

unit, the type of equipment used, and the volatile organic compound (VOC) concentration 

of the emission streams. 

 

Carbon adsorption units can also be used for vapor recovery.  Carbon adsorption 

processes involve the use of “activated carbon”, which is suitable for collecting VOCs 

from high-volume, low-concentration gases by “adsorbing” or binding the vapors onto 

the active carbon. Activated carbon is a processed material received from a vendor that is 

produced by heating coal, coconut shells, or wood in a pyrolysis process to drive off the 

VOCs, making the material “thirsty” for VOCs. VOCs collected in an adsorption unit can 

be recovered by recycling the activated carbon or other adsorption material in a process 

designed to capture the adsorption liquid, and the carbon or other adsorption material is 

regenerated and can be used again. 

 

Vapor recovery system is used for high VOC concentrations of vapors.  The fuel 

distillation operations have low VOC concentrations in the vapor which makes this 

technology infeasible. 

 

Vapor Balancing System 

Vapor balancing is a method where the vapors being vented from a storage tank being 

filled are directed to the storage tank that the fuel is being pumped from. This technique 

is common at gas stations where the vapors vented from the storage tank are returned to 

the tank truck. Vapor balancing can recover up to 98 percent of vapors that would 

otherwise be vented to the atmosphere. 

 

Vapor balancing systems are technically feasible to control VOC from the fuel distillation 

operations. 

 

Submerged Loading 

Submerged loading has much lower evaporative loss than splash loading and is preferred 

for loading fuels (on systems without vapor collection systems). The submerged loading 

method introduces the fuel into the bottom of the tank below the liquid level. This 

reduces liquid turbulence and vapor-liquid contact. There are two types of submerged 

loading methods: the submerged fill pipe method and the bottom-mounted fill pipe 

method. The bottom-mounted fill pipe method is the preferred practice at DLA Energy 

fuel facilities. In the submerged fill pipe method, the fill pipe descends to below the level 

of the liquid and the opening is almost at the bottom of the cargo tank. In the bottom-

mounted fill pipe method, the fill pipe enters the cargo tank from the bottom. 

 

Submerged loading is technically feasible to control VOC from the fuel distillation 

operations. 

 

Limited Throughput 

Limiting the fuel throughput limits the VOC emissions of the fuel.  HAFB has an AO 

condition to limiting the fuel throughput for the fuel distillation which makes limited 



 

throughput technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB properly operates equipment, scheduled maintenance on equipment and 

operational protocols for the fuel storage, hydrant and transferring operations.  

Implementing proper operation, maintenance and protocols is technically feasible. 

 

Economic Feasibility: 

The use of thermal oxidation systems, vapor balancing system, submerged loading, 

limited use, proper equipment operation, maintenance schedule and operational protocols 

is technically feasible.  The use of thermal oxidation systems to control low 

concentrations of VOC is not economically feasible since it would require more fuel to 

operate the thermal oxidation systems. The use of vapor balancing system, submerged 

loading, limited use with proper operation, maintenance and protocols is economically 

feasible. Use of vapor balancing systems and submerged loading is required by R307-328 

for certain gasoline tanks and gasoline transfer operations and is economically feasible 

for these operations.  Gasoline is not distilled at HAFB; therefore, vapor balancing 

systems and submerged loading is not required for fuel distillation operations at HAFB 

 

 BACT Selection: 

BACT to control VOC emissions from the fuel distillation operations is limited use, 

proper operation, maintenance and protocols. 

 

Implementation Schedule: 

HAFB uses, maintains records of fuel throughputs and has proper operation, maintenance 

and protocols in place for the fuel distillation operation.  No implementation date is 

needed. 

 

2.1.9  Dust Collection Operations 

 

Description: 

Dust collectors are industrial central vacuum cleaning systems using suction to remove 

dust and waste.  Dust collection systems assist with removal of PM10 and PM2.5 laden air. 

The dust collection systems draw air in and carry dust and particles into a filter-filled 

chamber.  These filters range from small filter systems to large systems that can 

incorporate cyclones and baghouses (“Industrial central vacuum systems for dust control 

and housekeeping,” 2017). Vacuum system differences can be attributed to source size 

and industry. 

 

Air emissions are generated as filtered air exits the system with a small portion of 

pollutants. System emission points can vent inside or outside of the building, dependent 

on the system size, source operations, and operating industry.  

 

Dust collection systems vary in size, capacity, and control based on the needs of the 

process.  Control systems include but not limited to standard High Efficiency Particulate 



 

Air (HEPA) filter systems with a 99.97% retention rate for particles lager than 0.3 

(Nifisk, Inc., 2017) and baghouses with a 99% control efficiency for PM10 and PM2.5.  

 

The functionality of all vacuum systems is dependent on suction and filtration. To ensure 

that the system maintains effective controls proper maintenance and repair must be 

practiced. 

 

HAFB conducts dust collection operations throughout the main base that have been 

broken down into two categories; dust collectors subject 40 CFR 63 Subpart GG and dust 

collectors not subject to 40 CFR 63 Subpart GG.  The two operations will be addressed 

individually and have five AOs associated with them. 

 

40 CFR 63 Subpart GG 

HAFB has operations subject to 40 CFR 63 Subpart GG, that are routed to dust collectors 

or baghouses with specific standards for the operation (40 CFR 63.746, Standards: 

Depainting Operation).  HAFB has dust collector systems subject to 40 CFR 63 Subpart 

GG in the following AO;  

DAQE-AN101210238-15 

 Dust collector, building 238 

 Vacuum system dust collector, building 238 

 Vacuum system dust collector, building 674 

 

Dust Collectors not subject to 40 CFR 63 Subpart GG 

HAFB has operations throughout the base that are not subject to 40 CFR 63 Subpart GG.  

These operations are permitted in four AOs; 

DAQE-AN101210247-17 

 Vacuum system dust collector, building 507 

 Vacuum system dust collector, building 220 

DAQE-AN101210206-10 

 Dust collector, building 257 

DAQE-AN101210204-10 

 Router and baghouse; building 238 

 Two routers and baghouse; building 238 

 Miscellaneous cutting equipment and baghouse; building 238 

DAQE-AN101210216-11 

 Dust Collector, building 507 

 

Emissions Summary: 

The dust collection operations have five separate AOs: 

  

DAQE-AN101210238-15 

DAQE-AN101210216-11 

DAQE-AN101210247-17 

DAQE-AN101210206-10 

DAQE-AN101210204-10 



 

  

The combined AOs have the following potential to emit emissions in tpy.   

 

Dust Collection Operations  PM2.5  SO2  NOX  VOC 

DAQE- AN101210238-15  0.09  0.00  0.00  0.00 

DAQE- AN101210216-11  0.34  0.00  0.00  0.00 

DAQE- AN101210247-17  0.01  0.00  0.00  0.00 

DAQE- AN101210206-10  0.003  0.00  0.00  0.00 

DAQE- AN101210204-10  0.87  0.00  0.00  0.00 

Total Emissions  1.31  0.00  0.00  0.00  

 

 [Pollutant - PM2.5] 

The BACT analysis will be conducted on dust collector operations (combined dust 

collectors subject and not subject to 40 CFR 63 Subpart GG) to control PM2.5 emissions.  

HAFB maintains standards for all dust collectors to the standards of 40 CFR 63 Subpart 

GG dust collectors regardless of applicability. 

 

Available Control Technologies: 

The control technologies available for the dust collection operations are based upon the 

control efficiencies of filters or bags for PM10.  The following control technologies are 

identified as available; 

 Collection and dry particulate filter system 

 Proper operation, maintenance and protocols 

 

Technological Feasibility for Dust Collection Operation: 
Collection and Dry Particulate Filter System 

Industry standard filters have a rating of 99.97% for PM10 but zero retention for PM2.5. 

Ultra-Low Penetration Air (ULPA) have a 99.99% rating for particles greater than 0.12 

microns (Nifisk, Inc., 2017).  All dry particulate filters have the rating of 99.97% for 

PM10 and are technically feasible. ULPA filters are technically feasible.  

 

Proper Operation, Maintenance and Protocols 

HAFB uses proper equipment operation, equipment maintenance schedule and 

operational protocols for the dust collection operations.  Implementing proper operation, 

maintenance and protocols is technically feasibility on the dust collection operation. 

 

Economic Feasibility: 

The use of dry particulate filters, ULPA, proper operation and maintenance is technically 

feasible.  The use of ULPA to lower the existing 1.31 tons per year of PM2.5 is 

economically infeasible (Chief Financial Officer, 2017).  The use of particulate filters, 

proper operations and maintenance is economically feasible. 

 

 BACT Selection: 

BACT to control PM2.5 emissions from the duct collector operation is use of particulate 

filters, proper operation, maintenance and protocols. 

 



 

 Implementation Schedule: 

HAFB has dry particulate filters installed on all duct collection operations and protocols 

in place for proper maintenance and operations.  No implementation date is needed. 

 

2.1.10  Industrial Wastewater Treatment Operations 

 

Description: 

HAFB operates an industrial wastewater operation to process the sources water.  The 

industrial wastewater operation has two air strippers (one for backup during maintenance) 

covered by AO DAQE-AN1012100240B-16 which has a VOC limit. 

 

Emissions Summary: 

The industrial wastewater operation is permitted in AO: 

 Industrial Wastewater Operation AO DAQE-AN101210240B-16 

   

The industrial wastewater operation AO has the following potential to emit emissions in 

tpy.   
 

Industrial Wastewater Operations PM2.5  SO2  NOX  VOC 

DAQE-AN101210240B-16  0.00  0.00  0.00  12.00 

 

 [Pollutant - VOC] 

The BACT analysis will be conducted on the VOC emissions. 

 

Available Control Technologies: 

The following control technologies are identified as available; 

 Carbon adsorbers 

 Thermal vapor incinerators 

 Catalytic vapor incinerators 

 Flares 

 Condensers 

 Biofiltration 

 VOC limit 

 Proper operation, maintenance and protocols 

 

Technological Feasibility for the Industrial Wastewater Operations: 

 

Carbon Adsorbers 

There are two types of carbon adsorbers – fixed bed carbon adsorbers and carbon canister 

adsorbers.  Fixed bed carbon adsorbers are used for controlling continuous, large gas 

streams with flow rates ranging from 30 to 3,000 m
3
/minute (EPA 456/F-99-004, 1999).  

Based on the maximum PTE of 12 tpy of VOC emissions and the density of one of the 

components of the wastewater, isopropyl alcohol, the gas stream flow rate for this source 

category is far below the gas stream flow rate a fixed bed carbon adsorber can be sized 

for.  Therefore, this control option is technically infeasible for water treatment plants.  



 

Carbon canister adsorption can be used to control low flow gas streams.  This control 

technology is technically feasible. 

 

Thermal Vapor Incinerators 

Thermal vapor incinerators are typically sized to handle gas stream flow rates ranging 

from 8 to 1,400 m
3
/minute (EPA-452/F-03-022, 2002).  Based on the maximum PTE of 

12 tpy of VOC emissions and the density of one of the components of the wastewater, 

isopropyl alcohol, the gas stream flow rate for this source category is far below the gas 

stream flow rate a thermal vapor incinerator can be sized for.  This control technology is 

technically infeasible. 
 

Catalytic Vapor Incinerators 

Catalytic vapor incinerators are typically operated at temperatures in the range of 600 – 

1,200 °F.  Temperatures below this range result in low destruction efficiencies (EPA-

452/F-03-018, 2002).  This source category is for industrial wastewater treatment 

processes that will not be at such a high operating temperature; therefore, this control 

technology is technically infeasible. 
 

Flares 

Flares can be used for almost any VOC stream, and can handle fluctuations in VOC 

concentration, flow rate, and inerts’ content (EPA-452/F-03-019, 2002).  This control 

technology is technically feasible. 

 

Condensers 

Condensers can be used for any organic compound, dependent on the organic compound 

chemical properties (EPA 456R-01-004, 2001).  However, condensers are not effective 

for gas streams containing low organic.  This control technology is technically infeasible. 

 

Biofiltration 

Envirogen Technologies provides biofilters for odor control and VOC treatment for 

installation at wastewater treatment plants; therefore, this is a technologically feasible 

control option for this source category (EPA-456/R-03-003, 2003). 

 

Limited Usage 

Limiting the VOC emissions from the industrial wastewater operation is considered a 

control option.  HAFB has an AO condition to limit the VOC emission from the 

industrial wastewater operation makes taking a limited technically feasible. 

 

Proper Operation, Maintenance and Protocols 

HAFB uses proper equipment operation, equipment maintenance schedule and 

operational protocols for the industrial wastewater treatment operation.  Implementing 

proper operation, maintenance and protocols is technically feasible on the industrial 

wastewater treatment operation. 

 

Economic Feasibility: 

The use of carbon canister adsorption, flares, biofiltration, limiting VOC emissions, 

proper operation, maintenance, and protocols are technically feasible.  The capital and 



 

operating costs for a carbon adsorber have been estimated assuming a capital cost of 

$100,000, an annual interest rate of 7% (EPA 456/F-99-004, 1999), an economic life of a 

unit at approximately 20 years, and annual operating and maintenance costs of $315,800 

(EPA, 2016).  Using these factors, the cost/ton (EPA, 2016) removed for installing a 

carbon adsorber system is $63,000.  Carbon adsorber is economically infeasible for 

wastewater plants.  According to Table 5-6 in “Control of Volatile Organic Compound 

Emissions from Reactor Processes and Distillation Operations Processes in the Synthetic 

Organic Chemical Manufacturing Industry”(EPA-450/4-91-031, 1993), the cost 

effectiveness of a low inlet gas stream flow rate is $6,638 per Mg removed, which is 

approximately $6,021 per ton removed of VOC in 1993 dollars for the use of flares.  This 

is approximately $10,189 in 2017 dollars.  The use of a flare is economically infeasible 

for wastewater plants.  The capital and operating costs for a biofiltration system have 

been estimated assuming a capital cost of $355,000, an annual interest rate of 7% (EPA-

456/R-03-003, 2003), an economic life of a unit at approximately 20 years, and annual 

operating and maintenance costs of $65,000 (EPA, 2016).  Using these factors, the 

cost/ton removed for installing a bio filtration system is $18,773.  Biofiltration control 

option is economically infeasible. The use of limiting VOC emissions, proper operation, 

maintenance and protocols are economically feasible. 

 

 BACT Selection: 

BACT to control VOC emissions from the industrial wastewater treatment operation is 

the use of limiting VOC emission, proper operation, maintenance and protocols. 

 

Implementation Schedule: 

HAFB has maintains records of VOC emissions for the industrial wastewater treatment 

operations and protocols in place for proper maintenance and operations.  No 

implementation date is needed. 

 

3.0  Startup/Shutdown Consideration: 
HAFB has many operations that are occurring at all times.  HAFB has strict operating protocols 

to take into consideration startup and shutdown of all equipment and operations to minimize 

emissions and improve safety.  

 

4.0 Conclusions: 
The State of Utah has reviewed HAFB operations/equipment and has determined that HAFB is 

meeting BACT. HAFB is subject to the following federal requirements; 40 CFR 60 Subpart A-

General Provisions, 40 CFR 60 Subpart Dc-Standards of Performance for Small 

Industrial-Commercial-Institutional Steam Generating Units, 40 CFR 60 Subpart IIII-

Standards of Performance for Stationary Compression Ignition Internal Combustion 

Engines, and 40 CFR 60 Subpart JJJJ-Standards of Performance for Stationary Spark 

Ignition Internal Combustion Engines; 40 CFR 63 Subpart A-General Provisions, 40 CFR 

63 Subpart N-National Emission Standards for Chromium Emissions From Hard and 

Decorative Chromium Electroplating and Chromium Anodizing Tanks, 40 CFR 63 

Subpart GG-National Emission Standards for Aerospace Manufacturing and Rework 

Facilities, and 40 CFR 63 Subpart ZZZZ-National Emission Standards for Hazardous Air 

Pollutants for Stationary Reciprocating Internal Combustion Engines, Subpart DDDDD-- 

National Emission Standards for Hazardous Air Pollutants for Industrial, Commercial, 



 

and Institutional Boilers and Process Heaters.  HAFB is subject to the following State 

regulations: UAC R307-304 Solvent Cleaning, UAC R307-335 Degreasing, UAC R307-

342 Adhesives and Sealants, UAC R307-347 Large Appliance Surface Coating, UAC 

R307-348 Magnet Wire Coating, UAC R307-350 Miscellaneous Metal Parts and 

Products Coatings, UAC R307-352 Metal Container Closure and Coil Coatings, UAC 

R307-354 Automotive Refinishing Coatings, UAC R307-355 Aerospace Manufacture 

and Rework Facilities, UAC R307-361 Architectural Coatings.  These were recently 

updated to address BACT. 

 

The following limits shall not be exceeded for HAFB operations as per Part H.12.s:  

A.  0.58 tons per day of VOC for painting and depainting operations.  

B.  95 pounds per hour of NOX for all boiler greater than 5 MMBtu/hr (except during 

curtailments).  

C. No boiler with the capacity over 30 MMBtu per hour and older than January 1, 

1989, shall operate past December 31, 2024.  
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analysis for control of particulate matter less than or equal to 2.5 microns in aerodynamic 
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SECTION 1

Purpose
Due to the serious nonattainment area designation by the United States Environmental Protection 

Agency (ERA), all major sources of particulate matter less than or equal to 2.5 micron (PM2 5) and 

precursors within the nonattainment area are required to meet best available control technology (BACT) 

or best available control measures (BACM) requirements. This document provides a detailed top down 

BACT analysis of grouped emission units by source category, an emission unit specific analysis for the 

external combustion source category, and an analysis and comprehensive summary of BACT for all 

recent permitting actions of all significant emission units at Hill Air Force Base (AFB). The analysis was 

conducted for and in accordance with the request of the State of Utah Division of Air Quality (UDAQ), 

detailed in a letter dated January 23, 2017.

1.1 Background
Hill AFB, Main Base is located about 30 miles north of Salt Lake City, UT and comprises 6,600 acres 

including the Little Mountain facility located 18 miles northwest of the Main Base. Hill AFB is located in 

Davis and Weber counties. Both of these counties reside in the area newly designated as serious 

nonattainment for PM2 5.

Hill AFB provides worldwide logistics support for some of the Air Force and Department of Defense's 

(DoD) most sophisticated weapon systems. The base is also a complex organization of several Product 

Directorates, DoD tenant agencies and divisions, and government contractors. Support operations 

include systems management, spare parts, and major maintenance, repair, rework, and modification 

services. Hill AFB has extensive industrial facilities for painting, paint stripping, plating, parts 

warehousing/distribution, engine testing, and wastewater treatment. Hill AFB is a major source of PM2 5 

and a major source for its precursors, oxides of nitrogen (NOx); volatile organic compounds (VOC); as 

well as a minor source of ammonia (NH3) and sulfur dioxide (S02) emissions.
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SECTION 2

BACT Analysis for Significant Source 

Categories

2.1 Introduction
The ERA has developed a process for conducting BACT analyses, which is referred to as the "top-down"

method. The following steps to conducting a top-down analysis are listed in the EPA's New Source

Review Workshop Manual and are the basis for the analysis contained in this report (ERA, 1990):

• Step One—Identify All Available Control Technologies (this is accomplished via several methods).
A thorough search on the EPA's reasonable available control technology (RACT)/BACT/lowest 

achievable emission rate (LAER) Clearinghouse (RBLC); federal/state/local NSR permits; control 

technology vendors; and environmental consultants.

• Step Two—Eliminate Technically Infeasible Options. Technically feasible option means a 

technology that is available and applicable to the permittee's operations. This demonstration should 

show, based on physical, chemical, and engineering principles, that technical difficulties would 

preclude the successful use of the control option on the emission unit under review. Technically 

infeasible control options are then eliminated from further consideration in the BACT analysis.

• Step Three—Rank Remaining Control Technologies by Control Effectiveness. This ranking should 

include control efficiencies, expected emission rates, or expected emissions reductions.

• Step Four—Evaluate Most Effective Controls and Document Results. The factors considered while 

evaluating the most effective control options are energy impacts, environmental impacts, and 

economic impacts. If the top control option is not selected as BACT, evaluate the next most-effective 

control option.

• Step Five—Select BACT. The final step in the process is to select the BACT level control based on the 

analysis provided in the previous four steps.

2.2 BACT Determination for Significant Source Categories
The largest emission source categories of PM2 5, NO*, and VOC at Hill AFB are listed in the Table 2-1 

below. Source categories with nominal PM25 and precursor emissions are addressed in Section 4.

Table 2-1. Hill AFB Source Categories with PM2.5 and Precursor Emissions

Source Category Number of Sources Pollutants Emitted

Internal Combustion 97 emergency generators PMj 5, NOx, VOC

Landfill Gas Generators three generators PM2S, NO,, VOC

Surface Coating 56 paint booths VOC

Degreasers 271 degreasers VOC

Spray Gun Cleaning S3 cleaning tanks VOC

Chemical Stripping four stripping lines including two 
methylene chloride tanks

VOC

Off Wing Jet Engine Testing five hush houses PM2s, NO,, VOC
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SCTION 2 BACT ANALYSIS FOR SIGNIFICANT SOURCE CATEGORIES

Table 2-1. Hill AFB Source Categories with PM2.5 and Precursor Emissions

Source Category Number of Sources Pollutants Emitted

Gasoline Storage Tanks 10 aboveground tanks and 
six underground tanks

voc

2.2.1 Step One—Identify All Available Control Technologies

The RBLC and recent permitting review identifies the following as possible control technologies for 

various source categories at Hill AFB. Available control technologies are provided in Table 2-2.

Table 2-2. Available Control Technologies for Hill AFB Source Categories of PM2.5 and Precursor Emissions

Control Technology Description
Source Category 
Controlled

Pollutant
Controlled

Currently 
Being Used 
at Hill AFB

Possible New 
Technology

Diesel Particulate Filter A porous substrate that 
permits gases in the 
engine exhaust to pass 
through while trapping 
the PM25.

Internal
Combustion:
Diesel Fired 
Stationary Engines

pm25 X

Good Combustion 
Practices/NSPS and NESHAP 
Standards

Following the 
manufacturer's 
recommendation for 
managing air/fuel ratio, 
combustion timing and 
location; and complying 
with applicable NSPS and 
NESHAP standards.

Internal
Combustion:
Diesel and Landfill 
Gas Fired Engines

All X

Selective Catalytic
Reduction

Reduces NOx to N2 with 
the aid of ammonia or 
urea and a catalyst bed.

Internal
Combustion:
Diesel Fired 
Stationary Engines

NOx X

Fuel Type Restrictions Limiting fuel usage to the 
most favorable fuel type 
for the particular 
combustion unit.

Internal
Combustion: All 
Stationary Engines

All X

HEPA Filter Filter with 99.97% 
efficiency for the removal 
of 0.3pm diameter and 
larger PM25.

Surface Coating pm25 X

One Stage Dry Filter A dry particulate filter 
system using one layer of 
filter media to remove 
particulate.

Surface Coating pm25 X

Two Stage Dry Filter A dry particulate filter 
system using two layers of 
filter media to remove 
particulate.

Surface Coating pm25 X
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SCTION 2 BACT ANALYSIS FOR SIGNIFICANT SOURCE CATEGORIES

Table 2-2. Available Control Technologies for Hill AFB Source Categories of PM2.5 and Precursor Emissions

Control Technology Description
Source Category 
Controlled

Pollutant
Controlled

Currently
Being Used Possible New
at Hill AFB Technology

Three Stage Dry Filter A dry particulate filter 
system using three layers 
of filter media to remove 
particulate.

Surface Coating pm25 X

Activated Carbon Adsorbs VOCs that are 
emitted from booths.

Surface Coating VOC X

Cover on Equipment Equipment is covered 
when not in use to reduce
VOC emissions.

Degreasers and 
Spray Gun
Cleaning

VOC X

Immiscible Solvents in Tanks Layer of water and phenol
in the tank.

Chemical Stripping VOC X

Operating Procedures Proper operations and 
waste solvent reclamation 
where feasible.

Degreasers and 

Spray Gun
Cleaning

VOC X

Operating Procedures Proper testing operations. Off Wing Jet
Engine Testing

All X

Stage 1 Vapor Recovery 
System

When filling a gasoline 
storage tank vapors are 
transferred from the 
storage tank to the 
tanker truck.

Gasoline Storage 
Tanks

VOC X

2.2.2 Step Two—Eliminate Technically Infeasible Options

Table 2-3 below lists the control technologies not technically feasible for operations at Hill AFB.

Table 2-3. Technically Infeasible Control Technologies for Hill AFB

Control Technology Source Category Reasons for Being Technically Infeasible

Selective Catalytic 
Reduction

Internal The majority of the internal combustion emissions are from the landfill gas
Combustion: generators. This technology is designed to reduce NOx emission from diesel
Landfill Gas Fired generators by about 85%. This technology does not perform well with variable fuel
Generators sources and poisoning of catalysts frequently occurs when halogenated compounds

are present in the fuel source.

Activated Carbon Surface Coating While activated carbon is widely used to control VOC emissions and pilot scale
projects have been implemented with modest success on small automotive size paint 
booths, it is not used at large aerospace manufacturing and rework facilities. For a 
control to be feasible, it must have a practical potential for application and this has 
not been demonstrated in industry or RSiD testing for facilities with booths as large 
and with comparable usage rates as Hill AFB.

2-3



SCTION 2 BACT ANALYSIS FOR SIGNIFICANT SOURCE CATEGORIES

2.2.3 Step Three—Rank Remaining Control Technologies by Control 

Effectiveness

Because the available controls cover multiple source categories and more than one pollutant, ranking 

technologies by control effectiveness does not provide a meaningful comparison. All technically feasible 

control technologies not already in use at Hill AFB will be evaluated in step four below for possible 

implementation at the facility.

2.2.4 Step Four—Evaluate Most Effective Controls and Document Results

Most of the control technologies identified in the RBLC are already implemented at Hill AFB. For diesel 

fired emergency generators (internal combustion source category), Table 2-4 provides effectiveness of 

identified controls based on economic considerations.

Table 2-4. Economic Analysis of Possible New Control Technologies at Hill AFB

Control Technology Source Category Annualized Cost, $* Pollutant $/Ton Controlled**

Selective

Catalytic Reduction

Internal Combustion:

Emergency Generators

$79,600-$665,000(1) NO, $123,000->$1M

Diesel Particulate Filter Internal Combustion:

Emergency Generators

$14,400,000(2) pm25 $12,200,000

Notes:
‘Includes initial capital, installation, and annual operating costs. Assumes 10 year life of controls (SCAQMD, 2016).
“Cost per ton of pollutant controlled is based on maximum annual emissions from 2010-2016 for external combustion and 2011 

for other sources.
1. EPA-452/F-03-032, Air Pollution Control Technology Fact Sheet, dollar amount is calculated in 1999 dollars.
2. California Air Resources Board, Analysis of the Technical Feasibility and Costs of After-Treatment Controls on New Emergency 

Standby Engines.

2.2.5 Step Five—Select BACT
BACT determinations for individual source categories are presented in Table 2-5.

Table 2-5. Hill AFB Source Category BACT Determinations

Source Category Proposed BACT Pollutants Emitted

Chemical Stripping Immiscible solvents in tanks voc

Degreasers Cover on degreasers and operating procedures voc

Gasoline Storage Tanks Stage 1 vapor recovery and/or NSPS and NESHAP 

requirements
voc

Internal Combustion Good combustion practices, NSPS and NESHAP 
standards, and limiting fuel type to the most favorable 
for the individual unit

PM2S, NOx, VOC

Landfill Gas Generators Good combustion practices PM2 5, NOx, VOC

Off Wing Jet Engine Testing Operating procedures PM2 s, NOx, VOC

Spray Gun Cleaning Covers on tanks and operating procedures VOC

Surface Coating One, two, and three stage dry filtration, HEPA filtration, 
and NESHAP standards

pm25
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SECTION 3

BACT Analysis for External Combustion 

Source Category

3.1 ntroduction
Hill AFB has developed a detailed BACT analysis for the external combustion source category (boilers) at 

the request of UDAQ. For the purposes of this analysis, boilers at Hill AFB have been grouped into four 

categories: (1) older boilers that have been grandfathered into the facility's permit, (2) boilers that are 

not subject to New Source Performance Standards (NSPS) Subpart Dc: Standards of Performance for 

Small Industrial-Commercial-lnstitutional Steam Generating Units, (3) boilers subject to NSPS Dc with 

heat input rating greater than 50 MMBTU/hr. or 4) boilers subject to NSPS Dc with heat input rating less 

than 50 MMBTU/hr.

The boilers covered in this BACT analysis are listed below in Table 3-1.

Table 3-1. Hill AFB Boilers

Source ID 
(AQUIS)

Capacity
(MMBTU/hr) Fuel Type(s)

Existing Control 
Technology and/or 
Emission Rate Limit Comments

3415 29 Dual fired with diesel or 
natural gas

Low NO, burners Subject to NSPS Dc and 
<50 MMBTU/hr

3416 29 Dual fired with diesel or 
natural gas

Low NOx burners Subject to NSPS Dc and 
<50 MMBTU/hr

3419 10.5 Dual fired with diesel or 
natural gas

Flue gas recirculation Subject to NSPS Dc and 
<50 MMBTU/hr

3426 10.5 Dual fired with diesel or 
natural gas

Flue gas recirculation Subject to NSPS Dc and 
<50 MMBTU/hr

34386 20.7 Dual fired with diesel or 
natural gas

None Subject to NSPS Dc and 
<50 MMBTU/hr

34388 25 Waste oil None Subject to NSPS Dc and 
<50 MMBTU/hr

34981 10.5 Dual fired with diesel or 
natural gas

None Subject to NSPS Dc and 
<50 MMBTU/hr

3507 87.5 Dual fired with diesel or 
natural gas

Low NO, burners and 
0.09 Ib/MMBtu

Subject to NSPS Dc and 
>50 MMBTU/hr

3508 87.5 Dual fired with diesel or 
natural gas

Low NOx burners,
0.09 Ib/MMBtu

Subject to NSPS Dc and 
>50 MMBTU/hr

3536 10.5 Dual fired with diesel or 
natural gas

Low NO* burners Subject to NSPS Dc and 
<50 MMBTU/hr

3538 10.5 Dual fired with diesel or 
natural gas

Low NO* burners Subject to NSPS Dc and 
<50 MMBTU/hr

3501 80 Dual fired with diesel or 
natural gas

0.09 Ib/MMBtu Not subject to NSPS Dc
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SECTION 3 BACT ANALYSIS FOR EXTERNAL COMBUSTION SOURCE CATEGORY

Table 3-1. Hill AFB Boilers

Source ID 
(AQUIS)

Capacity
(MMBTU/hr) Fuel Type(s)

Existing Control 
Technology and/or 

Emission Rate Limit Comments

3502 80 Dual fired with diesel or 
natural gas

0.09 Ib/MMBtu Not subject to NSPS Dc

3519 60 Dual fired with diesel or 
natural gas

0.09 Ib/MMBtu Not subject to NSPS Dc

3503 50 Dual fired with diesel or 
natural gas

None Grandfathered

3504 50 Dual fired with diesel or 
natural gas

None Grandfathered

3505 50 Dual fired with diesel or 
natural gas

None Grandfathered

3506 50 Dual fired with diesel or 
natural gas

None Grandfathered

3520 40 Dual fired with diesel or 
natural gas

None Grandfathered

3521 40 Dual fired with diesel or 
natural gas

None Grandfathered

Note:
The boilers presented are representative of all active boilers that are operated on a regular basis and include the units that 
are the largest and oldest thus possessing the largest potential for emission reductions. Some inactive and smaller boilers 
have been included and assigned an emission value for due diligence. Many other smaller boilers exist at the facility that are 
only run intermittently, if at all, and therefore do not have potential for realistic emissions reductions.

3.2 NOx BACT Analysis
The following describes the NOx BACT analysis for the boilers listed in Table 3-1.

3.2.1 Step One—Identify All Available Control Technologies

Control technologies identified for the control of NOx from commercial and institutional size boilers are 

listed in Table 3-2.

Table 3-2. Available Controls for NOx Emissions from Boilers

Control Technology Description

Selective Catalytic Reduction A catalyst and an injection of a reductant are used to convert NO* in the exhaust to water 
and nitrogen. The use of a catalyst allows for the redox reaction to take place at exhaust 
temperatures between 440 and 840 degrees Fahrenheit.

Selective Non-Catalytic 
Reduction

An injection of a reductant without the aid of a catalyst is used to convert NOx in the 
exhaust to water and nitrogen. Exhaust temperatures must range from 1,400 to
2,000 degrees Fahrenheit to be effective.

Low NOx Burners Natural gas burner designed to produce less NO,.

Ultra-Low NOx Burners Natural gas burner designed to reduce NO, emission generation to the lowest 
rate achievable.

Flue Gas Recirculation A portion of cool exhaust gases are recirculated back to the combustion zone in order to 
lower the flame temperature and reduce NO, formation.
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SECTION 3 BACT ANALYSIS FOR EXTERNAL COMBUSTION SOURCE CATEGORY

Table 3-2. Available Controls for NOx Emissions from Boilers

Control Technology Description

Induced Flue Gas Recirculation Uses a combustion air fan to recirculate the flue gases back into the combustion zone.
Flue gases are premixed with combustion air and introduced into the flame through 
the burner.

Good Combustion Practices Following the manufacturer's recommendations for fuel and air mixture and 
burner operation.

Use of Only Pipeline Quality 
Natural Gas as Fuel

Natural gas combustion when combined with good combustion practices generates less 
emissions than other fuels.

Runtime Limitations Limiting the operation of a source where practical to eliminate excess emissions.

3.2.2 Step Two—Eliminate Technically Infeasible Options

All options except runtime limitations and use of only pipeline quality natural gas as a fuel are 

technically feasible and will be considered in the following steps. Limiting the allowable hours of 

operation could undermine the mission of the facility and compromise national security. Therefore, 

runtime limitations are not technically feasible. The sole use of only pipeline quality natural gas is also 

infeasible because the Air Forces' readiment requirements specified in Air Force Instruction 

(AFI 32-1068) dictate that the boilers must have an alternate fuel source for redundancy to continue the 

mission in times of fuel shortages or curtailment. For this reason, use of only pipeline quality natural gas 

is not technically feasible. It is feasible however, to limit the use of an alternate fuel to the minimum 

required by the Air Forces' readiment preparedness guidance and to times of natural gas curtailment 

and this option will be considered in further steps.

3.2.3 Step Three—Rank Remaining Control Technologies by 

Control Effectiveness

Controls can be divided into two categories, those that can be added-on to the source and require a 

capital investment and those that require a change in the source operation such as requiring a specific 

fuel type and good combustion practices. Controls of the add-on variety have an associated control 

efficiency that can be quantified and operational type controls are appropriately described qualitatively 

as a best management practice. Table 3-3 provides an effectiveness ranking of each remaining control.

Table 3-3. Ranking of Technically Feasible Control Technologies

Control Technology Potential NOx Reduction)!)

Selective Catalytic Reduction 80%

Ultra-low NOx burner 80%

Flue Gas Recirculation 65%

Induced Flue Gas Recirculation 65%

Selective Non-Catalytic Reduction 60%

Low NO, Burners 55%

Good Combustion Practices Best management practice

Alternate Fuel Runtime Limitations Best management practice

Note: 1. EPA-453/R-94-022, Alternative Control Techniques Document - NO, Emissions from 
Industrial/Commeroal/lnstitutional (ICI) Boilers.



SECTION 3 BACT ANALYSIS FOR EXTERNAL COMBUSTION SOURCE CATEGORY

Flue gas recirculation and induced flue gas recirculation have identical levels of potential NO* reduction 

and are similar technologies with flue gas recirculation having a lower annualized cost. Therefore, only 

flue gas recirculation will be considered in step four. Other control technologies have similar or equal 

control efficiencies but the technologies differ and therefore will be considered independently in the 

next step.

3.2.4 Step Four—Evaluate Most Effective Controls and Document Results

An economic analysis of the remaining add-on controls was conducted according to ERA guidance and 

industry standards for boiler operation. Each boiler listed in Table 3-1 was evaluated separately based 

on maximum actual annual emissions from 2010 to 2016 with the following exceptions. Boilers in 

building 260 used projected actual emissions which were estimated considering future steam 

requirements after the neighboring municipal solid waste burn plant at the Wasatch Integrated 

Waste Management District (WIWMD) and associated steam supply is shut down. WIWMD provided a 

significant amount of steam to Hill AFB and the majority of the steam requirements to be made up in its 

absence are expected to come from the building 260 boilers. Where a boiler has been idle since 2010 

and not located in Building 260, one ton of NOx emissions were assigned to the unit for estimating 

purposes. Details of how emissions were assigned to each unit and the results of the economic 

evaluation are provided in Table 3-4 and Table 3-5 below.

Table 3-4. Hill AFB Boiler Emissions Used for BACT Analysis

Source ID 
(AQUIS)

Annual NOx Emission Used 
in BACT Analysis (lbs) Boiler Category Comment

3415 2,670 Subject to NSPS Dc 2010 actual

3416 8,060 Subject to NSPS Dc 2011 actual

3419 2,000 Subject to NSPS Dc Inactive boiler assigned one ton of NO, 
emissions for estimating purposes

3426 2,000 Subject to NSPS Dc Inactive boiler assigned one ton of NO, 
emissions for estimating purposes

34386 1,240 Subject to NSPS Dc 2012 actual

34388 2,000 Subject to NSPS Dc Inactive boiler assigned one ton of NO, 
emissions for estimating purposes

34981 2,100 Subject to NSPS Dc 2010 actual

3507 11,600 Subject to NSPS Dc Projected actual for Building 260

3508 11,600 Subject to NSPS Dc Projected actual for Building 260

3536 468 Subject to NSPS Dc 2013 actual

3538 1,630 Subject to NSPS Dc 2011 actual

3501 11,600 Not subject to NSPS Dc Projected actual for Building 260

3502 11,600 Not subject to NSPS Dc Projected actual for Building 260

3519 12,400 Not subject to NSPS Dc 2011 actual

3503 2,895 Grandfathered Projected actual for Building 260

3504 2,900 Grandfathered Projected actual for Building 260

3505 2,900 Grandfathered Projected actual for Building 260

3506 2,900 Grandfathered Projected actual for Building 260
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SECTION 3 BACT ANALYSIS FOR EXTERNAL COMBUSTION SOURCE CATEGORY

Table 3-4. Hill AFB Boiler Emissions Used for BACT Analysis

Source ID Annual NOx Emission Used
(AQUIS) in BACT Analysis (lbs) Boiler Category Comment

3520 2,070 Grandfathered 2013 actual

3521 4,710 Grandfathered 2010 actual

Table 3-5. Economic Analysis of Technically Feasible Add-On Controls

Boiler Category Control Technology Annualized Cost ($)* $/Ton Controlled**

Flue Gas Recirculation $22,700-$28,400 $14,900 - $33,700

Low NO, Burners111 $45,800-$60,100 $35,400 - $80,300

Grandfathered Ultra-low NO, Burners121 $45,800-$60,100 $24,300-$51,900

Selective Catalytic Reduction!3) $190,200 - $237,900 $101,000 - $230,000

Selective Non-Catalytic Reduction $156,000 - $195,000 $111,000 - $225,000

Flue Gas Recirculation $45,400 - $85,200 $12,100-$21,100

Low NO, Burners111 $68,700 - $82,300 $20,100-$25,800

Not subject to NSPS Ultra-low NO, Burners12) $68,700 - $82,300 $13,800 - $17,800

Selective Catalytic Reduction!3) $285,000 - $334,000 $57,400 - $72,000

Selective Non-Catalytic Reduction $234,000 - $313,00 $62,900 - $90,000

Flue Gas Recirculation NA-Units are equipped with LNB, a control that provides 
comparable NOx reduction

Low NO, Burners NA -Units are equipped with LNB

Subject to NSPS and 
>50 MMBTU/hr

Ultra-Low NO, Burners!2) $86,200 $59,500

Selective Catalytic Reduction!31 $352,000 $243,000

Selective Non-Catalytic Reduction NA-Units are equipped with LNB, a control that provides 
comparable NO, reduction

Flue Gas Recirculation $11,700-$14,100 $17,200-$29,200

Low NO^urners!11 $52,800 - $62,000 $107,000 - $155,000

Subject to NSPS and 
<50 MMBTU/hr

Ultra-Low NO, Burners!21 $52,800 - $62,000 $47,800 - $526,000

Selective Catalytic Reduction!31 $49,800 - $138,000 $117,000 - $850,000

Selective Non-Catalytic Reduction $40,900 - $113,000 $128,000 - $246,000

Notes:
‘Includes initial capital, installation, and annual operating costs. Assumes 10 year life of controls (SCAQMD, 2016).
“Cost per ton of pollutant controlled is based on actual maximum annual emissions from 2010 to 2016 with a few 
exceptions. Units in Building 260 are based on projected actual emissions estimated considering future steam 
requirements after the neighboring WIWMD burn plant is shut down. Other boilers with no emissions since 2010 were 
assigned 1 ton of NO,for estimating purposes.
1. EPA-453/R-94-022, Alternative Control Techniques Document - NO, Emissions from Industrial/Commercial/lnstitutional 
(ICI) Boilers, dollar amount is calculated in 1992 dollars.
2. Ultra-low NO, burners were estimated using the same installation cost as LNB with a greater efficiency applied.
3. EPA-452/F-03-032, Air Pollution Control Technology Fact Sheet, dollar amount is calculated in 1999 dollars.
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SECTION 3 BACT ANALYSIS FOR EXTERNAL COMBUSTION SOURCE CATEGORY

3.2.5 Step Five—Select BACT

In the absence of guidance from UDAQ, Hill AFB has selected a conservative estimate of a reasonable 

economic cost per ton of pollutant removed of $10,000 as a screening threshold. Controls with a cost 

per ton below this threshold are considered economically feasible. As can be seen in Table 3-5, the most 

cost effective add-on control in terms of cost per ton of NOx removed is flue gas recirculation. Costs 

associated with flu gas recirculation range from $12,100 to $33,700 per ton of NOx removed depending 

on the specific emission unit. This range is above the screening threshold and therefore no further 

economic analysis is required.

The cost of add-on controls is a substantial sum and beyond what is a reasonable amount for installing 

pollution controls. Therefore, no add-on controls are selected as BACT for control of NOx from any of the 

boilers. It should be noted that the estimates provided in Table 3-5 are generic and do not include 

specific challenges specific to each emission unit such as access limitations, asbestos abatement, and 

mission critical requirements unique to an Air Force Installation. Because of these unique challenges, it 

is believed that costs for each emission unit would be considerably higher than the screening values 

provided in Table 3-5.

The best management practices of good combustion practices and limiting the use of alternate fuels 

other than pipeline quality natural gas to the minimum amount required to meet Air Force readiment 

requirements in AFI 32-1068 except during periods of natural gas curtailment are control measures that 

can be implemented with nominal impact to existing operations. Both of these best management 

practices are selected as BACT for NOx emission control for each of the boilers listed in Table 3-1 along 

with existing emission control technologies where applicable.

3.3 PM2.5, S02, VOQ and NH3 BACT Analysis

3.3.1 Step One—Identify All Available Control Technologies

The RBLC identifies use of pipeline quality natural gas and good combustion practices as a control 

technology for minimizing PM2 5, SO2, NH3, and VOC emissions from boilers.

3.3.2 Step Two—Eliminate Technically Infeasible Options

Limiting the use of fuels other than pipeline quality natural gas is not technically feasible because duel 

fuel boilers are required per Air Force readiment requirements detailed in AFI 32-1068. It is feasible to 

limit the use of alternate fuels to the minimum required to sustain the mission of the facility and periods 

of natural gas curtailment.

3.3.3 Step Three—Rank Remaining Control Technologies by Control 

Effectiveness

The identified control technologies are best management practices and therefore effectiveness of each 

is qualitative in nature. Each technology is given equal standing with regard to effectiveness.

3.3.4 Step Four—Evaluate Most Effective Controls and Document Results

Not applicable because all potential technologies identified in step one are selected as BACT.

3.3.5 Step Five—Select BACT

Both identified controls of the use of pipeline quality natural gas except for times of natural gas 

curtailment and maintenance and testing using alternative fuel and good combustion practices are 

selected as BACT for control of PM25, S02, NH3, and VOC emissions from the boilers listed in Table 3-1.
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SECTION 4

BACT Summary for Miscellaneous Emission 

Sources
A summary of BACT for miscellaneous source categories at Hill AFB are shown below. Only source 

categories with PM2 5 and precursor emissions are listed in Table 4-1 below.

Table 4-1. Hill AFB Miscellaneous Source Categories BACT Determination

Source Category Proposed BACT Pollutants Emitted

Abrasive Cleaning Dry Filter pm25

Deicing Air Force Operating Procedures or Technical Instructions voc

Diesel Storage Tanks Air Force Operating Procedures or Technical Instructions voc
or Stage 1 Vapor Recovery System

Fire Training Air Force Operating Procedures or Technical Instructions PM25, NOx, S02, VOC

General Solvent Use Air Force Operating Procedures or Technical Instructions VOC
and NESHAP Standards

Grinding Dry Filters pm25

Jet Fuel Storage Tanks Air Force Operating Procedures or Technical Instructions voc

Landfill/Storage Piles Air Force Operating Procedures or Technical Instructions pm25

Laser Depainting Dry Filters pm25

Liquid Calibration Units Air Force Operating Procedures or Technical Instructions voc

Metal Plating Air Force Operating Procedures or Technical Instructions PM25, voc

Miscellaneous Armaments Firing Air Force Operating Procedures or Technical Instructions pm25, nh3

Nondestructive Inspection Scrubber voc

Process Tanks Air Force Operating Procedures or Technical Instructions voc

Pumps, Valves, and Flanges Air Force Operating Procedures or Technical Instructions voc

Roads Paving and Dust Suppressants pm25

Rocket Motor Testing Air Force Operating Procedures or Technical Instructions pm25
(Static Firing)

Site Remediation Air Force Operating Procedures or Technical Instructions voc

Thermal Spray Coating Dry Filter All

Waste Solvent and Fuel Reclamation Air Force Operating Procedures or Technical Instructions voc

Wastewater Treatment Air Force Operating Procedures or Technical Instructions voc

Woodworking Cyclone pm25
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SECTION 5

Summary of Facility Permitting Actions and BACT Determinations
Table 5-1 provides a comprehensive list of all Approval Orders obtained by Hill AFB and the relevant BACT requirements contained therein.

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

Incorporates
Flexibility
Provisions

DAQE-AN101210247-17
Dust Collectors that are 
not Subject to 40 CFR 63 
Subpart GG

• Visible emissions from the affected emission units shall be no greater than 10 percent opacity. N

• The combined heat input to all boilers as defined in this permit (except those classified as exempt 
and grandfathered) shall not exceed 2.76E12 BTL) per rolling 12-month period.

DAQE-AN101210245-16 Boilers
• Visible emissions shall be no greater than 10 percent opacity for all boilers (except those 

classified as exempt and grandfathered) as defined in this permit. N

• For boilers with capacities of 50 MMBTU per hour or greater (excluding grandfathered units), 
emissions of NOx shall not exceed the product of 0.09 Ib/MMBtu * rated capacity of the unit in 
MMBtu/hr.

DAQE-AN101210240B-16
Industrial Wastewater
Treatment Plant - Air 
Stripper Towers

• The emissions of VOCs shall be no greater than 12 tons per rolling 12-month period. N

DAQE-AN101210241-15 Fuel Distillation • Extraction of JP-5, JP-6, JP-8, JP-10 or Jet A fuels (or equivalent fuels to be determined by the 
Director) shall not be greater than 170,820 gallons per rolling 12-month period.

N

• Visible emissions from the affected emission units shall be no greater than 10 percent opacity.

DAQE-AN101210238-15
Dust Collectors that are 
Subject to 40 CFR 63 
Subpart GG

• The permittee shall operate and maintain the equipment according to the manufacturer's 
specifications or locally prepared operating procedures. During periods of malfunctions of such 
equipment, the permittee may use substitute materials during the repair period provided the 
substitute materials used are those available that minimize organic HAP emissions. In no event 
shall substitute materials be used for more than 15 days annually, unless such materials are 
organic HAP free.

N

DAQE-AN101210237-15 Air Handlers
• The combined consumption of natural gas in the air handling equipment rated >=5 MMBTU/hr 

and <=20 MMBTU/hr shall not exceed 450 MMCF of natural gas consumed per rolling
12-month period.

Y
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

• Flexibility Provisions - Hill is allowed to add or modify any air handler rated >=5 MMBTU/hr and 
<= 20 MMBTU/hr equipment with a low-NOx burner, provided that each of the following 
conditions are met:

o The proposed addition or modification does not cause an increase in the currently
established base-wide limit of 450 MMCF of natural gas consumed per rolling 12-month 
period for air handlers rated >=5 MMBTU/hr and <=20MMBTU/hr.

o The new or modified equipment must meet the requirements listed in this permit as BACT.

Incorporates
Flexibility
Provisions

DAQE-AN101210233-14
Hydrazine Thermal 
Oxidizer

Combustion temperature shall be maintained at a minimum of 1,800 degrees Fahrenheit during 
operation of the hydrazine thermal oxidizer.

Test of the emergency power unit (EPU) shall be no greater than 520 tests per rolling 12-month 
period.

• Visible emissions from the affected emission units shall be no greater than 10 percent opacity.

• The permittee shall operate and maintain the equipment according to the manufacturer's 
specifications or locally prepared operating procedures. During periods of malfunctions of such

DAQE-AN101210232-13 Laser Depainting equipment, the permittee may use substitute materials during the repair period provided the 
substitute materials used are those available that minimize organic HAP emissions. In no event 
shall substitute materials be used for more than 15 days annually, unless such materials are 
organic HAP free.

N

DAQE-AN101210229-12 Thermal Metal Spray
• Visible emissions from the affected emission units shall be no greater than 10 percent opacity.

• Processes shall be controlled by either a cartridge filter or water fill filtration as applicable.
N

DAQE-AN101210228-12 Consolidated Degreasers

• VOC emissions shall not exceed 35 tons per rolling 12-month period from solvent cleaning 

operations.

• Flex Pre-Approved BACT Determination for Modified Immersion Cold Cleaners (non-NESHAP) 

operations:

o Waste or used solvent shall be stored in covered containers. Waste solvents or waste
materials that contain solvents shall be disposed of by recycling, reclaiming, by incineration 
in an incinerator approved to process hazardous materials, or by an alternate means 
approved by the Director.

Y
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

Incorporates
Flexibility
Provisions

o Flill shall drain solvent cleaned parts for 15 seconds or until dripping has stopped, whichever 
is longer. Parts having cavities or blind holes shall be tipped or rotated while draining. 

DAQE-AN101210228-12 Page 6

o If the solvent volatility is greater than 4.3 kPa (33 mm Hg or 0.6 psi) measured at 38 degrees
C (100 degrees F), or if solvent is heated above 50 degrees C (120 degrees F), then one of 
the following control devices shall be used: (a) Freeboard that gives a freeboard ratio 
greater than 0.7 (b) Water cover if the solvent is insoluble in and heavier than water (c)
Other systems of equivalent control, such as a refrigerated chiller or carbon absorption

o A cover shall be installed which shall remain closed except during actual loading, unloading 
or handling of parts in cleaner.

o If used, the solvent spray shall be a solid fluid stream at a pressure which does not cause 
excessive splashing and may not be a fine, atomized or shower type spray.

• FLEX Pre-Approved BACT Determination for Remote Reservoir Cleaning Equipment:

o Waste or used solvent shall be stored in covered containers. Waste solvents or waste 
materials that contain solvents shall be disposed of by recycling, reclaiming, by incineration 
in an incinerator approved to process hazardous materials, or by an alternate means 

approved by the Director.

o Hill AFB shall drain solvent cleaned parts for 15 seconds or until dripping has stopped, 
whichever is longer. Parts having cavities or blind holes shall be tipped or rotated while 
draining.

o Hill's remote-reservoir batch cold solvent cleaning machines shall employ a tightly fitting 
cover over the solvent sump that shall be closed at all times except during the cleaning 
of parts.

o Tanks, containers and all associated equipment shall be maintained in good operating 
condition and leaks shall be repaired immediately or the degreaser shall be shutdown.

o If used, the solvent spray shall be a solid fluid stream at a pressure which does not cause 
excessive splashing and may not be a fine, atomized or shower type spray.

• FLEX Pre-Approved BACT Determination for Open Top Vapor Degreasing Equipment:

0 Equip the vapor degreaser with a cover that can be opened and closed without disturbing 
the vapor zone. The cover shall be closed except when processing workloads through 
the degreaser.



SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order# Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

Incorporates
Flexibility
Provisions

o Install one of the following control devices: (a) Equipment necessary to sustain: (i) a 
freeboard ratio greater than or equal to 0.75, and (ii) a powered cover if the degreaser 
opening is greater than 1 square meter (10 square feet), (b) Refrigerated chiller,
(c) Enclosed design (cover or door opens only when the dry part is actually entering or 
exiting the degreaser), (d) Carbon adsorption system, with ventilation greater than or equal 
to 15 cubic meters per minute per square meter (50 cubic feet per minute per square foot) 
of air/vapor area when cover is open and exhausting less than 25 parts per million of 
solvent averaged over one complete adsorption cycle.

0 Minimize solvent carryout by: (a) racking parts to allow complete drainage, (b) moving parts 
in and out of the degreaser at less than 3.3 meters per minute (11 feet per minute),
(c) holding the parts in the vapor zone at least 30 seconds or until condensation ceases,
(d) tipping out any pool of solvent on the cleaned parts before removal, and (e) Allowing 
the parts to dry within the degreaser for at least 15 seconds or until visibly dry.

o Spray parts only in or below the vapor level.

o Not use ventilation fans near the degreaser opening, nor provide exhaust ventilation 
exceeding 20 cubic meters per minute per square meter (65 cubic feet per minute per 
square foot) in degreaser open area, unless necessary to meet State and Federal 
occupational, health, and safety requirements. The exhaust ventilation flow indicated 
above shall be measured using ERA Reference Methods 1 and 2 of 40 CFR Part 60, or by 
EPA-approved equivalent state methods;

o Not degrease porous or absorbent materials, such as cloth, leather, wood or rope;

o Not allow workloads to occupy more than half of the degreaser's open top area;

o Ensure that solvent is not visually detectable in water exiting the water separator;

o Install safety switches on the following: (a) Condenser flow switch and thermostat (shuts off 
sump heat if condenser coolant is either not circulating or too warm); and (b) Spray switch 
(shuts off spray pump if the vapor level drops excessively, i.e., greater than 10 cm (4 
inches); and

o Ensure that the control device specified above meet the applicable requirements of R307- 
340-4 and 15.

DAQE-AN101210225-12
Liquid Calibration 
Systems

• FLEX Pre-Approved BACT Determination:

o The total amount of VOC emissions generated by the liquid calibration systems shall not 
exceed 10 tons per rolling 12-month period.

Y
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SECTION S SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

Incorporates
Flexibility
Provisions

DAQE-AN101210220-12 POL Fuel Tank AQ 38535

• Combined throughput of JP-4, JP-5, JP-6, JP-8, JP-10, Jet A, or equivalent fuels as determined by 
the Director in the 275,000 gallon fuel storage tank shall be no greater than 36,000,000 gallons 
per rolling 12-month period for the affected emission unit. N

• Tank shall be an internal floating roof tank.

DAQE-AN101210224-12 POL Fuel Tank AQ 3634
• Combined throughput of JP-4, JP-5, JP-6, JP-8, JP-10, Jet A, or equivalent fuels as determined by 

the Director in the 2,310,000 gallon fuel storage tank shall be no greater than 27,720,000 gallons 
per rolling 12-month period for the affected emission unit.

N

DAQE-AN101210223-12
Engine Testing (Hush 
House)

• The total emissions from all of the Jet Engine Testing, Auxiliary Power Testing, and Engine pickling 
operations on the base, combined, shall not exceed the following emission limits in tons per 
rolling 12-Month Period: PM10 = 4.5, S02 = 8.1, NO* = 64, CO = 48.0, VOC = 24. N

• Visible emissions, from Jet Engine Testing and Auxiliary Power Testing, shall be no greater than 20 
percent opacity except for a period not exceeding 1 minute in any hour.

• The permittee shall not exceed the following consumption limit: 10.8 MMSCF/yr of natural gas 
consumed per rolling 12-month period for the curing and burnout ovens.

• Visible emissions from all ovens shall be no greater than 10 percent opacity from the curing and 

burnout ovens.

• Combined JP-4, JP-5, JP-6, JP-8, JP-10, Jet A, or equivalent fuels as determined by the Director, 
and diesel fuel consumed shall be no greater than 40,000 gallons per rolling 12-month period.

DAQE-AN101210222-12 Engine Test Stand • Visible emissions from JP-4, JP-5, JP-6, JP-8, JP-10, Jet A, or equivalent fuels as determined by the 
Director, and diesel-fired engines shall be no greater than 20 percent opacity.

N

• Gasoline fuel consumed by the 1C engine/turbine test stands shall be no greater than 5,400 
gallons per rolling 12 month period.

• For each gasoline-fired affected emission unit, the permittee shall not allow, cause or permit 
visible emissions.

• Sulfur content of any fuel oil combusted shall be no greater than 0.85 pounds sulfur per MMBtu 
gross heat input unless otherwise specified in this permit.

DAQE-AN101210221-12
POL Fuel Tank AQ 3628, 
3629, 3630, 3631

• Combined throughput of JP-4, JP-5, JP-6, JP-8, JP-10, Jet A, or equivalent fuels as determined by 
the Director, in the 1,070,764 gallon, 2,320,209 gallon, 366,063 gallon, and 550,400 gallon fuel 
storage tanks shall be no greater than 52,920,000 gallons per rolling 12-month period.

N
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SECTION S SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit U1100007003)

Incorporates
Flexibility
Provisions

• Tanks shall be internal floating roof tanks with vapor-mounted or liquid-mounted primary seals.

DAQE-AN101210219-12 Fuel Hydrant System

• Combined throughput of JP-4, JP-5, JP-6, JP-8, JP-10, Jet A, or equivalent fuels as determined by 
the Director in the two 420,000 gallon fuel storage tanks shall be no greater than 34,000,000 
gallons per rolling 12-month total.

• The 420,000 gallon tanks are equipped with an internal floating roof with primary and secondary 
seals and a submerged inlet.

N

DAQE-AN101210216-11

DAQE-AN0101210215-11

• Visible emissions shall be no greater than 10 percent opacity.

• The permittee shall operate and maintain the equipment according to the manufacturer's
Dust Collector for specifications or locally prepared operating procedures. During periods of malfunctions of such
Evaluation and Inspection equipment, the permittee may use substitute materials during the repair period provided the
Shop substitute materials used are those available that minimize organic HAP emissions. In no event

shall substitute materials be used for more than 15 days annually, unless such materials are 
organic HAP free.

• The total amount of waste solvent reclaimed shall be no greater than 40,000 gallons per rolling 

12-month period.

• The permittee shall operate each affected emission unit as specified below:

o A cover shall be installed which shall remain closed except during set up of reclamation 
operations or when adding or removing solvent.

o Waste or used solvent shall be stored in covered containers. Waste solvents or waste 
materials which contain solvents shall be disposed of by recycling, reclaiming, by 
incineration in an incinerator approved to process hazardous materials, or by an alternate 
means approved by the Director.

o Written procedures for the operation and maintenance of the waste solvent reclamation 
equipment shall be permanently posted in an accessible and conspicuous location near the 

equipment.

o Each affected emission unit shall be equipped with either a water cooled condenser, a 
refrigerated chiller, carbon absorption, or other equivalent control device.

Waste Solvent 
Reclamation

• BACT conditions for metal plating subject to Hard Chrome NESHAP:

DAQE-AN0101210214-11 Metal Plating 0 All applicable provisions of 40 CFR 63, National Emission Standards for Hazardous Air

___________________________________________________________ Pollutants (NESHAP) Subparts A and Subpart N National Emission Standards for Chromium
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

Incorporates
Flexibility
Provisions

Emissions from Hard and Decorative Chromium Electroplating and Chromium Anodizing 
Tanks apply to all chrome plating operations in Building 505. However, to be in compliance, 
this facility must operate in accordance with the most current version of 40 CFR 63.

• BACT conditions for non-chrome metal plating:

o The scrubbing liquor (scrubbers 4 -11) shall be either fresh water (tap, deionized or 
distilled water acceptable) or recirculating water with fresh water makeup. The 
recirculation scrubbing water pH shall not be less than 2.5 or exceed 11.0.

o Each scrubbers 4 -11 shall be operated within plus or minus two inches of water of the 
provisional compliant pressure drop. A provisional compliant pressure drop range is based 
on operational experience. Provisional compliant pressure drop ranges shall be posted near 
the pressure drop monitor in a way that it is accessible to plant personnel as well as to the 
Director or a representative. The compliant range for each scrubber must be included in the 
corresponding Operation and Maintenance Plan for each of these air pollution control 
devices. An excursion of more than two inches of water outside the compliant range will be 
allowed for a maximum often minutes.

o Process controlled by existing scrubber #6 (zinc-nickel plating line): 3-stage composite mesh 
pad scrubber (control efficiency of 99%).

o The hydrogen cyanide emissions from scrubber it 6 shall not exceed 0.047 tons per rolling 
12-month period. The cadmium emissions from scrubber No. 6 shall not exceed 0.00021 
tons per rolling 12-month period. Based on a correlation established between cadmium 
emissions and the magnitude of electrical current applied during the cadmium plating 
process, and based on sampling results indicating that the cadmium emissions limit would 
be reached before the hydrogen cyanide limit (reference: report submitted by Hill AFB on 
April 12, 2000), compliance with a limitation of 2,460,000 amp-hours per rolling 12-month 
period at plating line 10 shall constitute compliance with the hydrogen cyanide and 
cadmium emission limits for scrubber #6.

DAQE-AN0101210207-11
Basewide Mobile 
Shredder

• Visible emissions from the diesel-fired emission unit shall be no greater than 20 percent opacity 
except for a period not exceeding 3 minutes in any hour.

• The permittee shall only operate the generator from 6 a.m. to 6 p.m.

• Engine is Tier III certified.

• Comply with NSPS //// and NESHAP ZZZZ, as applicable:

N
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

Incorporates
Flexibility
Provisions

0 The permittee shall operate and maintain affected emission units that achieve the emission 
standards as required in 40 CFR 60.4204 according to the manufacturer's written 
instructions or procedures developed by the permittee that are approved by the engine 
manufacturer, over the entire life of the engine. In addition, the permittee may only change 
those settings that are permitted by the manufacturer. The permittee shall also meet the 
requirements of 40 CFR parts 89, 94 and/or 1068, as they apply to permittee.

o Fuel used shall meet the following per gallon standards of 40 CFR 80.510(b) for nonroad 
diesel fuel: 1. Sulfur content no greater than 15 ppm (0.0015 percent) by weight and 2. A 
minimum cetane index of 40 or a maximum aromatic content of 35 volume percent

o Engine shall comply with the emission standards for new non-emergency Cl ICE in 40 CFR 
60.4201 for their 2007 model year and later stationary Cl ICE, as applicable.

DAQE-AN0101210206-10
Building 257 Dust
Collector

• Visible emissions shall be no greater than 10 percent opacity. N

DAQE-AN0101210204-10
Composite Core Process 
Dust Collector

• Visible emissions from the baghouses shall be no greater than 10 percent opacity except for a 
period not exceeding 1 minute in any hour.

N

• FLEX Pre-Approved BACT Determination:

DAQE-AN0101210200A-09
Painting and Chemical 
Depainting.

0 VOC emissions shall not exceed 201.2 tons per rolling 12-month period from painting 
equipment or operations, solvent uses associated with paint booths, and chemical 
depainting operations that fall into categories A, B, C, D, E, F and G at FIAFB mam base and 
Little Mountain sites. (Categories: A: Cleaning Operations Subject to NESHAP GG, B: Primer 
and Topcoat Application Operations Subject to NESHAP GG, C: Depainting (Chemical) 
Operations Subject to NESHAP GG, D: Specialty Coating Application Operations to
Aerospace Vehicles or Components, E: Surface Coating Application Operations not Subject 
to NESHAP GG, F: Specialty Coating Application Operations to non-Aerospace Vehicles or 
Components, G: Depamtmg (Chemical) operations not Subject to NESHAP GG.)

Y

o For all applications of surface coatings to miscellaneous metal parts not subject to 40 CFR
63, Subpart GG, the permittee shall implement control techniques and work practices at all 
times to minimize fugitive VOC emissions. Control techniques and work practices include: (a) 
tight fitting covers for tanks containing VOC containing materials; (b) covered containers for 
solvent wiping cloths; (c) collection hoods for areas where solvent is used for cleanup; and

o Proper disposal of dirty cleanup solvent. The permittee shall install, operate, and maintain 
process or control equipment, or both, monitoring instruments or procedures, as necessary,
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit 111100007003)

to minimize fugitive VOC emissions. Waste materials which contain solvents shall be 
disposed of by recycling, reclaiming or by incineration in an incinerator approved to process 
hazardous materials, disposal in a licensed hazwaste TSDF, or by an alternate means 
approved by the Director.

Incorporates
Flexibility
Provisions

• The combined net explosive weight (NEW) of all miscellaneous munitions tested (Building 1642) 
shall be no greater than 1,000 lbs per rolling 12-month period. This limit applies to all munitions 
with a NEW of 5 pounds or more.

• The combined net explosive weight (NEW) of all rocket motors tested in the Rocket Motor Test 
Facility (Building 11647) shall be no greater than 19,600 pounds per rolling 12-month period.

• (Proposed Language 3/16/17) From November 1 through March 1 (or current DAQ no-burn 
season date range):

665 lbs NEW per day on unrestricted action burn days (or current DAQ 
terminology for days where there are no restrictions on the use of solid fuel 
burning devices)

399 lbs NEW per day on voluntary action burn days (or current DAQ terminology 
for days where voluntary reductions are in place for the use of solid fuel burning 
devices)

No test firings will be allowed on mandatory action burn days (or current DAQ 
terminology for days where solid fuel burning devices may not be used)

From March 2 through October 31 (or current date range outside of the DAQ no-burn season): 

o 665 lbs NEW per day on days with a clearing index 500 and above

o 399 lbs NEW per day on days with a clearing index between 500 and 200

o No test firings will be allowed on days with a clearing index 200 and below

• Test firing at the indoor test range (Building 746) shall be limited to: two 20 mm guns in one hour 
or one 25 mm gun in one hour or one 30 mm gun in one hour. The 12-month rolling maximum 
shall be 50,000 rounds of 20 mm cartridges and 20,000 rounds of 25 mm cartridges and 
20,000 rounds of 30 mm cartridges, for a combined maximum of 90,000 cartridges per rolling 
12-month total.

DAQE-AN0101210195-09
Rocket Motor Testing, 
Munitions, and 
Armament Facility

DAQE-AN010121.0189-08 Building 507 Melt
Furnaces

Natural gas consumption from melt furnaces shall be no greater than 0.289 MMSCF per calendar 
year combined total for all melt furnaces.
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

BACT Determination

Approval Order tt Project Description (Italicized BACT Conditions are from Title V Operating Permit #1100007003}

Incorporates
Flexibility
Provisions

DAQE-AN0101210179-07 Landfill Gas Generators

Visible emissions shall be no greater than 10 percent opacity.

Emissions of CO shall be no greater than 3.3 grams/bhp-hr from each of the 814 bhp and 1148 
bhp lean burn engines. Emissions of CO shall be no greater than 2.5 grams/bhp-hr from the 1350 
bhp lean burn engine.

Emissions of NOx shall be no greater than 2 grams/bhp-hr from each of the 814 bhp and 1148 
bhp lean burn engines. Emissions of NOx shall be no greater than 1 grams/bhp-hr from the 1350 

bhp lean burn engine.

Permittee shall ensure that 10 percent or more of the gross heat input to the affected emission 
units on an annual basis shall be from the combustion of landfill gas. In addition, the permittee 
shall operate the affected emission units in a manner that reasonably minimizes HAP emissions.

DAQE-AN0121175-06 Emergency Generators

FLEX Pre-Approved BACT Determination for emergency generators:

o The permittee shall not exceed 8,670 combined hours of maintenance-related operations 
per rolling 12-month period for all the limited use power supply units combined. No single 
limited use power supply unit shall exceed 500 hours of maintenance-related operation per 
rolling 12-month period unless otherwise specified.

o Visible emissions from diesel-fired limited use power supply units shall be no greater than 
20 percent opacity except for a period not exceeding 3 minutes in any hour.

o Comply with NSPS //// and NESHAP ZZZZ, as applicable.

o The permittee shall operate and maintain affected emission units that achieve the emission
standards as required in 40 CFR 60.4205 over the entire life of the engine. The permittee y 
shall do oil of the following, except as permitted in II.B.42.a.l(b): (1) Operate and maintain 
the stationary Cl ICE and control device according to the manufacturer’s emission-related 
written instructions; (2) Change only those emission-related settings that are permitted by 
the manufacturer; and (3} Meet the requirements of 40 CFR parts 89, 94 and/or 1068, as 

applicable.

o Fuel used shall meet the following per gallon standards of 40 CFR 80.510(b) for nonroad 
diesel fuel: 1. Sulfur content no greater than 15 ppm (0.0015 percent) by weight and 2. A 
minimum cetane index of 40 or a maximum aromatic content of 35 volume percent

o Engine shall comply with the emission standards for new non-emergency Cl ICE in 40 CFR 
60.4201 for their 2007 model year and later stationary Cl ICE, as applicable.
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

BACT Determination

Approval Order # Project Description (Italicized BACT Conditions are from Title V Operating Permit 111100007003)

Incorporates
Flexibility
Provisions

o Each emergency affected emission unit shall not exceed 100 hours of maintenance checks 
and readiness testing per year unless the permittee maintains records indicating that 
Federal, State, or local standards require maintenance and testing of affected emission units 
beyond 100 hours per year. There is no time limit on the use of emergency stationary ICE in 
emergency situations. Emergency engines may operate up to 50 hours per year in non
emergency situations, but those 50 hours are counted towards the 100 hours per year 
provided for maintenance and testing. The 50 hours per year for non-emergency situations 
cannot be used for peak shaving or to generate income for a facility to supply power to an 
electric grid or otherwise supply non-emergency power as part of a financial arrangement 
with another entity. Any operation other than emergency operation, maintenance and 
testing, and operation in non-emergency situations for 50 hours per year, os permitted in 40 
CFR 60.4211(f), is prohibited.

o Engine shall comply with the emission standards for new emergency Cl ICE in 40 CFR 
60.4202 for their 2007 model year and later stationary Cl ICE, as applicable.

DAQE-AN0121167-04 Abrasive Blasting

The throughput of media shall not exceed 2,350 tons per rolling 12-month period from externally 
vented abrasive cleaning and non-chemical depainting equipment'.

FLEX Pre-Approved BACT Determination for abrasive blasting not subject to the Aerospace 

NESHAP:

o Visible emissions shall be no greater than 10 percent opacity from any point or fugitive 
source associated with non-NESHAP abrasive blasting operations.

o (a) All non-NESHAP abrasive blasting operations shall comply with at least one of the 
following performance standards: (1) Confined blasting; (2) Wet abrasive blasting; (3) 
Hydroblasting; or (4) Unconfined blasting using abrasives as defined in paragraph (b).

o (b) Abrasives used for dry unconfined blasting referenced in paragraph (a)(4) above shall 
comply with the following performance standards: (1) Before blasting the abrasive shall not 
contain more than l%by weight material passing a #70 U.S. Standard sieve. (2) After 
blasting the abrasive shall not contain more than 1.8% by weight material 5 micron or 
smaller. (3) Abrasives reused for dry unconfined blasting are exempt from paragraph (b)(2), 
but must conform with paragraph (b)(1).

o (c) If using the performance standard of paragraph (a)(4), the permittee must demonstrate
that the abrasives were obtained from persons that have certified (submitted test results) 
to the Director at least annually that such abrasives meet the requirements of 
paragraph (b) above
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SECTION 5 SUMMARY OF FACILITY PERMITTING ACTIONS AND BACT DETERMINATIONS

Table 5-1. Hill AFB Approval Orders and BACT Determination

Approval Order # Project Description

BACT Determination

(Italicized BACT Conditions are from Title V Operating Permit #1100007003)

Incorporates
Flexibility
Provisions

DAQE-AN0121162-04 Building 1701 Bake Oven • Natural gas consumption shall be no greater than 2.2 MMSCF per rolling 12-month period. N

DAQE-AN0121160-04 Carbon Brake Facility

• Visible emissions shall be no greater than 10 percent opacity.

• The permittee shall not consume more than 80 gallons of P-13 (in the process tank) per rolling 
12-month period.

N

DAQE-ANO121159-04
Building 507 Plasma 
Cutting Booth and Dust 
Collector

• Visible emissions shall be no greater than 10 percent opacity. N

DAQE-1098-97
Building 849 Dust
Collector

• Visible emissions shall be no greater than 10 percent opacity. N

A cover shall be installed on each tank. The covers shall remain closed except during actual 
periods of operation of the tanks.

An internal draining rack for cleaned parts shall be installed in both tanks. The parts shall be 
drained until all dripping ceases.

Waste or used solvent shall be stored in covered containers and disposed of by a method which 
prevents its emission to the atmosphere. N

Tanks, containers, and all associated equipment shall be maintained in good operating condition 
and leaks shall be repaired immediately.

Written procedures for the operation and maintenance of the solvent cleaning equipment shall 
be posted in an accessible and conspicuous location near the equipment.

The cleaning solvent used shall be isopropyl alcohol.

Notes:
The following BACT condition applies to all emission units. "At all times, including periods of startup, shutdown, and malfunction, to the extent practicable, all equipment must be 
maintained and operated, including associated air pollution control equipment, in a manner consistent with good air pollution control practice for minimizing emissions."

DAQE-353-88

Building 2013 Cold 
Solvent Tanks * A request 
was submitted to UDAQ 
to rescind this AO. Due to 
2014 rule changes, the 
units are subject to the 
consolidated degreaser 
AO.

5-12



SECTION 6
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DEPARTMENT OF THE AIR FORCE 
75TH CIVIL ENGINEER GROUP (AFMC) 

Michelle L. Cottle 
Chief, Environmental Branch 
75th CEG/CEIE 
7290 Weiner Street 
Hill Air Force Base Utah 84056-5003 

Mr. Marty D. Gray 
Manager - New Source Review Section 
Utah Division of Air Quality 
P.O. Box 144820 
Salt Lake City Utah 84114-4820 

Dear Mr. Gray 

HILL AIR FORCE BASE UT AH 

18 August 2017 

UTAH DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

AUG 18 2017 

DIVISION OF AIR QUALITY 

Hill Air Force Base (AFB) is pleased to submit this addendum in response to the Utah Division of Air 
Quality (UDAQ) July 19th "Additional Information for BACM analysis" request letter regarding Hill 
AFB ' s Best Available Control Measures (BACM) analysis that was submitted on April 28, 2017. 

In response to the request letter, Hill AFB has updated the BACM analysis using potential to emit 
(PTE) emissions, included language regarding the Combined Heat and Power project, as well as 
providing additional information on future steam operations at Hill AFB. Per the clarification request 
letter and subsequent verbal direction, Hill AFB has concentrated on updating information related to 
boilers. Specifically Hill AFB has focused on "grandfathered" boilers and those boilers rated at greater 
than 30 MMBTU. 

The attached provides an addendum to the analysis of section 3 of HAFB ' s original BACM analysis. 
If you have any questions or would like to discuss this issue further, my point of contact is Dr. Erik 
Dettenmaier 75 CEG/CEIEA, at (801) 777-0888 or erik.dettenmaier. l@us.af.mil. 

Sincerely 

One Attachment: 
1. BACM Analysis Addendum 



Addendum to Section 3 of BACT Analysis
Table 3-1 has been updated to focus on all grandfathered boilers as well as boilers over 30 million British 

Thermal Units per hour (MMBTU/hr).

Table 3-1. Hill AFB Boilers

Source ID 
(AQUIS)

Capacity
(MMBTU/hr) Fuel Type(s)

Existing Control 
Technology and/or 

Emission Rate Limit Boiler Category

3507 87.5 Dual fired with diesel or 
natural gas

Low NOx burners and 
0.09 Ib/MMBtu

Subject to NSPS Dc

3508 87.5 Dual fired with diesel or 
natural gas

Low NO* burners,
0.09 Ib/MMBtu

Subject to NSPS Dc

3501 80 Dual fired with diesel or 
natural gas

0.09 Ib/MMBtu Not subject to NSPS Dc

3502 80 Dual fired with diesel or 
natural gas

0.09 Ib/MMBtu Not subject to NSPS Dc

3519 60 Dual fired with diesel or 
natural gas

0.09 Ib/MMBtu Not subject to NSPS Dc

3514 60 Dual fired with diesel or 
natural gas

None Grandfathered

3515 60 Dual fired with diesel or 
natural gas

None Grandfathered

3516 60 Dual fired with diesel or 
natural gas

None Grandfathered

3503 50 Dual fired with diesel or 
natural gas

None Grandfathered

3504 50 Dual fired with diesel or 
natural gas

None Grandfathered

3505 50 Dual fired with diesel or 
natural gas

None Grandfathered

3506 50 Dual fired with diesel or 
natural gas

None Grandfathered

3520 40 Dual fired with diesel or 
natural gas

None Grandfathered

3521 40 Dual fired with diesel or 
natural gas

None Grandfathered

3510 7.1 Dual fired with diesel or 
natural gas

None Grandfathered

3511 7.1 Dual fired with diesel or 
natural gas

None Grandfathered



In accordance with Utah Division of Air Quality (UDAQ) request, the following BACT analysis is based on 

potential to emit (PTE) emissions. PTE emissions for each boiler were calculated using either the 

emission limit of 0.09 Ib/MMBTU or 8,760 hours and their design heat input. Emissions of NOx were 

calculated using emission factors from Table 1.4 from AP-42. Table 3-4 has been updated to reflect 

these emission changes. Actual emissions were retained in Table 3-4 for reference.

Table 3-4. Hill AFB Boiler PTE Emissions

Source ID 
(AQUIS) Capacity (MMBTU/hr)

Actual or
Projected NOx 

Emissions (tons)
PTE NOx Emission 
(tons) Boiler Category

3507 87.5 5.8 18.8 Subject to NSPS Dc and >50
MMBTU/hr

3508 87.5 5.8 18.8 Subject to NSPS Dc and >50
MMBTU/hr

3501 80 5.8 34.4 Not subject to NSPS Dc

3502 80 5.8 34.4 Not subject to NSPS Dc

3514 60 1.0* 25.8 Grandfathered

3515 60 1.0* 25.8 Grandfathered

3516 60 1.0* 25.8 Grandfathered

3519 60 6.0 25.8 Not subject to NSPS Dc

3503 50 1.4 21.5 Grandfathered

3504 50 1.5 21.5 Grandfathered

3505 50 1.5 21.5 Grandfathered

3506 50 1.5 21.5 Grandfathered

3520 40 1.0 17.2 Grandfathered

3521 40 2.4 17.2 Grandfathered

3510 7.1 1.0* 3.0 Grandfathered

3511 7.1 1.0* 3.0 Grandfathered

‘Represents a boiler inactive since 2010. One ton of NOx was assigned to these units for evaluation on a per ton basis.

Select BACT

In an effort to provide additional clarity and granularity in response to UDAQ's request relating to 

current and future operations, the boiler specific BACT analysis and associated table 3-5 have been 

updated to provide additional detail on an individual boiler basis and incorporates pollution cost 

reductions based on PTE emission calculations.



Flue Gas Recirculation (FGR) is generally not recommended in retrofit situations (UDAQ, 2017). FGR 

significantly impacts the fuel to air ratio control and combustion efficiency of the burner and thus is 

technically infeasible on boilers not originally designed to incorporate the use of the technology. There 

are no boilers in Hill AFB's existing inventory having the proper mechanical construction to 

accommodate FGR. Furthermore, FGR is primarily used in combination with low-NOx or ultra-low NOx 

burners and thus not technically feasible as a standalone control. FGR is considered technologically 

infeasible for Hill AFB's boilers (see table 3-5).

To evaluate the technical feasibility of low NOx and ultra-low NOx burner retrofits, Hill AFB has been 

working with local boiler sales company Servco. As part of this evaluation it was determined that space 

constraints made low NOx and ultra-low NOx burner retrofits technically infeasible (see attachment 1). 

Low NOx or ultra-low NOx burners require staged combustion and are significantly longer than currently 

installed burners. It was determined that there is not enough room to accommodate the additional 
length for this technology. Specifically, grandfather boilers in building 260 (AQUIS IDs 3503, 3504, 3505, 

and 3506) face burner to burner with only minimal room for current maintenance operations. There is 

no space available for additional equipment. The remaining non-grandfathered boilers (AQUIS ID's 3501, 

3502, 3507, and 3508) in building 260 have comparable spacing issues due to their proximity to the 

building walls. In buildings 825 and 1286, boilers (AQUIS ID's 3514, 3515, 3516, 3519, 3520, and 3521) 

have a similar proximity situation with exterior walls that are less than 10 feet from the face of the 

burner. In all of these situations, there isn't enough room for a low NOx or ultra-low NOx burner 

installation without substantial building modification. Although not specifically evaluated by Servco, Hill 
AFB has determined that boilers in building 519 (AQUIS IDs 3510 and 3511) are impacted by the same 

size constraints, relative position of the burners and building structure. In addition to space constraints, 
a low NOx or ultra-low NOx burner retrofit requires the firing rate of the boiler to be reduced which 

makes it difficult to get complete combustion of the fuel in the second stage. The amount of unburned 

fuel or carbon monoxide in the exhaust gas is often increased as a result of incomplete combustion, and 

could result in the secondary formation of PM2.5 (de Nevers, 2000). Therefore, low NOx or ultra-low NOx 

burner retrofits are considered technologically infeasible for Hill AFB's boilers.

Selective catalytic reduction (SCR) requires exhaust gas temperature in a range of 500 to 1,200 degrees 

Fahrenheit (Cleaver Brooks, 2010). This temperature range is above the designed exhaust temperature 

of the existing boilers at Hill AFB. As with low and ultra-low NOx burners, current boiler configuration 

and spacing makes installation and implementation of this technology infeasible. Therefore, SCR is 

considered infeasible as a control technology for Hill AFB boilers.

The Boiler Emissions Guide (Cleaver Brooks, 2010) indicates that post combustion methods such as 

selective non-catalytic reduction (SNCR) are generally not used on boilers with inputs of less than 100 
MMBTU/hr. Hill AFB does not own or operate any boilers larger than 100 MMBTU/hr. Additionally, the 

guide also indicates that SNCR is difficult to add on to boilers that modulate frequently due to the 

location of temperatures in the desired range for the technology (1,400 to 1,600 degrees Fahrenheit) 

constantly changing. As Hill AFB does not operate its boilers at a constant rate for any extended period 

of time, SNCR is considered infeasible as a control technology for Hill AFB boilers.



Table 3-5. Technical and Economic Analysis of Add-On Control Feasibility

Source ID 
(AQUIS)

Capacity
(MMBTU/hr)

Building
Number

Control Technology Annualized Cost ($)* $/Ton Controlled

Flue Gas Recirculation NA -Units are equipped with LNB, a control that 
provides comparable NOx reduction

Low NOx Burners NA -Units are equipped with LNB

Ultra-low NOx Burners Technically Infeasible

3507 87.5 260 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Cata lytic Reduction

Technically Infeasible

Boiler Replacement111 $373,800 $13,500

Flue Gas Recirculation NA -Units are equipped with LNB, a control that 
provides comparable NOx reduction

Low NO* Burners NA-Units are equipped with LNB

Ultra-low NO* Burners Technically Infeasible

3508 87.5 260 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement11* $373,800 $13,500

Flue Gas Recirculation Technically Infeasible

Low NOx Burners Technically Infeasible

Ultra-Low NO* Burners Technically Infeasible

3501 80 260 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement*1* $363,400 $14,400

Flue Gas Recirculation Technically Infeasible

Low NOx Burners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3502 80 260 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement*1* $363,400 $14,400

3514 60 825
Flue Gas Recirculation Technically Infeasible

Low NO* Burners Technically Infeasible



Table 3-5. Technical and Economic Analysis of Add-On Control Feasibility

Source ID 
(AQUIS)

Capacity
(MMBTU/hr)

Building

Number

Control Technology Annualized Cost ($)* $/Ton Controlled

Ultra-Low NOx Burners Technically Infeasible

Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement111 $329,400 $16,000

Flue Gas Recirculation Technically Infeasible

Low NOx Burners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3515 60 825 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement111 $329,400 $16,000

Flue Gas Recirculation Technically Infeasible

Low NOx Burners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3516 60 825 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement111 $329,400 $16,000

Flue Gas Recirculation Technically Infeasible

Low NOx Burners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3519 60 1286 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement111 $329,400 $17,400

Flue Gas Recirculation Technically Infeasible

Low NOx Burners Technically Infeasible

3503 50 260 Ultra-Low NOx Burners Technically Infeasible

Selective Catalytic 
Reduction

Technically Infeasible



Table 3-5. Technical and Economic Analysis of Add-On Control Feasibility

Source ID 
(AQUIS)

Capacity
(MMBTU/hr)

Building

Number

Control Technology Annualized Cost ($)* $/Ton Controlled

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement111 $347,900 $20,300

Flue Gas Recirculation Technically Infeasible

Low NOx Burners
Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3504 50 260 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement111 $347,900 $20,300

Flue Gas Recirculation Technically Infeasible

Low NOx Burners
Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3505 50 260 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement11) $337,500 $19,600

Flue Gas Recirculation Technically Infeasible

Low NO* Burners
Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3506 50 260 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement*11 $337,500 $19,600

Flue Gas Recirculation Technically Infeasible

Low NOxBurners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3520 40 1286 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement*1' $319,000 $23,200

3521 40 1286 Flue Gas Recirculation Technically Infeasible



Table 3-5. Technical and Economic Analysis of Add-On Control Feasibility

Source ID 
(AQUIS)

Capacity
(MMBTU/hr)

Building
Number

Control Technology Annualized Cost ($)* $/Ton Controlled

Low NOx Burners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement11) $319,000 $23,200

Flue Gas Recirculation Technically Infeasible

Low NOx Burners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3510 7.1 519 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Catalytic Reduction

Technically Infeasible

Boiler Replacement111 $138,600 $56,800

Flue Gas Recirculation Technically Infeasible

Low NO* Burners Technically Infeasible

Ultra-Low NOx Burners Technically Infeasible

3511 7.1 519 Selective Catalytic 
Reduction

Technically Infeasible

Selective Non- 
Cata lytic Reduction

Technically Infeasible

Boiler Replacement11' $138,600 $56,800

Notes:
♦Includes initial capital, installation, and annual operating costs. Replacement cost assumes 40 year life of boiler 
(UDAQ,2017)
1. Cost evaluated based on pricing letters from Servco, attachments 1 and 2. Cost includes $600,000 for abatements and 

infrastructure modifications.

On close examination using a site specific analysis, currently no available control technology is 

technically feasible when applied to Hill AFB's existing infrastructure. Hill AFB recommends that best 

management practices of good combustion practices, pipeline quality natural gas with use of alternate 

fuels limited to the minimum amount required to meet Air Force readiment requirements in AFI 32- 

1068 except during periods of natural gas curtailment be selected as BACT.

By the end of 2018 Hill AFB has plans to retire several old boilers that have been inactive since 2010. 
These boilers are listed in Table 3-6. As the boilers are decommissioned, Hill AFB will submit notification



letters to UDAQto officially remove the boilers from the Hill AFB's Consolidated Boiler Approval Order 

(AO) and the Main Base Title V Operating Permit.

Table 3-6 Inactive Hill AFB Boilers

Source ID 
(AQUIS)

Capacity
(MMBTU/hr) Building Number Boiler Category

38300 12.6 519 Not Subject to NSPS

3510 7.1 519 Grandfathered

3511 7.1 519 Grandfathered

3514 60 825 Grandfathered

3515 60 825 Grandfathered

3516 60 825 Grandfathered

3527* 16.74 1624 Not Subject to NSPS

3526* 10.5 1624 Not Subject to NSPS

34388 25 1703 Subject to NSPS

3430 16.74 1904 Not Subject to NSPS

3426 10.5 1904 Subject to NSPS

3531 8.4 1904 Not Subject to NSPS

* Being replaced with a smaller electric boiler

Hill AFB continues to support projects to update its aging infrastructure and support the State's effort 

with respect to PM 2.5 nonattainment status. Several projects are currently under consideration for 

removing and replacing boilers at various locations. These include replacement of all eight boilers 

located in building 260 as well as the three boilers in 1286 (see table 3-7). In building 260, the plan is to 

reduce the total number of boilers to six while all three will be replaced in 1286. A detailed BACT 

determination will be made at the time of replacement, however funding requests as well as the 

analysis provided in table 3-5 are based on incorporation of ultra-low NOx burners (i.e. ~ 9 ppm). Due to 

the cost associated with these projects, they are dependent on AF Headquarters approval and 

congressional funding. Although these projects are currently underway with a 10 year phased 

replacement target, the timeline for completion is subject to those approvals as well as operational 

constraints.

Table 3-7 Proposed Replacement of Hill AFB Boilers

Source ID 
(AQUIS)

Capacity
(MMBTU/hr) Building Number Boiler Category Proposed Update

3501 80 260 Not Subject to NSPS Replacement

3502 80 260 Not Subject to NSPS Replacement

3503 50 260 Grandfathered Replacement



Table 3-7 Proposed Replacement of Hill AFB Boilers

Source ID 
(AQUIS)

Capacity
(MMBTU/hr) Building Number Boiler Category Proposed Update

3504 50 260 Grandfathered Replacement

3505 50 260 Grandfathered Replacement

3506 50 260 Grandfathered Replacement

3507 87.7 260 Subject to NSPS Removal

3508 87.7 260 Subject to NSPS Removal

3519 60 1286 Not Subject to NSPS Replacement

3520 40 1286 Grandfathered Replacement

3521 40 1286 Grandfathered Replacement

Combined Heat and Power Plant
Hill AFB is proposing a combined heat and power (CHP) plant which would consist of a 3 megawatt 
(MW) Solar Centaur 40 natural gas fired turbine paired with a heat recovery steam generator (HRSG) 

with a duct burner along with ancillary equipment (black start engine and associated storage tank). The 

HRSG would utilize the hot exhaust gas from the turbine to heat water and generate steam. The steam 

would be used in industrial processes at Hill AFB and to provide building heat. The system is designed to 

handle the entire heat load of building 260 during summer operations.

Hill AFB submitted a BACT Analysis to UDAQon 18 May 2017. The analysis identified good combustion 

practices, SoLoNOx for the turbine, low NOx duct burners, and use of pipeline quality natural gas as 

BACT. However, in a letter dated 27 June 2017, UDAQ stated that the Hill AFB BACT analysis did not 
address existing EPA-Accounting for CHP in output-based regulations including those under South Coast 

Air Quality Management District Rule-1110.2, Texas Commission on Environmental Quality-Air Quality 

Standard Permit for Electric Generation Units, and existing UDAQ permit limits found in approval orders 

DAQE-AN105720026-11 (Kennecott Utah Copper) and DAQE-AN103540025-13 (University of Utah). Hill 

AFB has determined that in order to meet the standards in the referenced documents for NOx and CO, 

the addition of SCR and CO Catalyst will be required.

As stated in the Notice of Intent submitted to UDAQ on 9 August 2017, BACT for the CHP includes good 

combustion practices, use of pipeline quality natural gas for turbine and duct burner, use of low sulfur 

diesel for black start generator, SoLoNO* technology for the turbine, low NOx duct burner, and post 

combustion controls on the turbine and duct burner including SCR and CO catalyst.

References
Cleaver Brooks. Boiler Emissions Guide, CB-7435. 2010
de Nevers, Noe\. Air Pollution Control Engineering. McGraw-Hill, 2000



UDAQ. "Draft Analysis of Boilers 10 to 30 MMBtu/hr". Received by David Hansell, 1 August 2017.



Attachment 1

WWW, holbrookservco. com Proposal Number: 072717-EMC^JH
Proposal Date: 07/27/17 

Expiration Date: 08/27/17

BUDGETARY PRICING LETTER

To: Hill Air Force Base
Kathryn Garrett 
HAFB, UT
Kathryn -Garrettctr@us.af.mil

Cleavei
Brooks

CC: Megan Evans - Meqan.Evans.ctr@us.af-mil

Re: Boiler & Burner Emissions Upgrade Options - Buildings 825,1286, and 260

Dear Kathryn.

Holbrook Servco would like to thank you for the opportunity to provide you with a Budgetary 
Proposal for the following boiler system upgrades per your request for quote for your 
submission to DEQ. Per your request, you are looking to reduce the emissions produced by 
several boilers at buildings 825, 1286 and 260. These boilers range in size from 7.1 MMBTU to 
60 MMBTU, and you would like to look at options to reduce emissions on these boilers from 
their uncontrolled down to 9 PPM NOx.

In order to reduce emissions, as was discussed on our phone call, there are three options to 
review which will allow you to reach those levels. These options are as follows:

Each of the above options has it's benefits, however, there are some concerns which we 
discussed and we wanted to include in this tetter far review.

1. Replacement Burner with Ultra Low NOx 9 PPM Technology - installation on existing 
boilers. With this option we have reservations and would recommend this only be 
considered at locations with ample space in front of each boiler. Uttra Low NOx burners 
will be longer than the standard burners that you have now at your buildings now. We 
have reviewed this at all three of the buildings in question when I visited your site a few 
months back and we know that we have space issues.

3. Add SCR {Selective Catalytic Reduction) which is 
a post-flue gas treatment and can dean the 
exhaust stack to the 9 PPM NOx and below.

2. Replace the boilers with new Industrial Watertube 
or Firetube boilers with Ultra Low NOx 9 PPM 
techno togy.

1. Retrofit of the existing boilers with new Ultra Low 
NOx 9 PPM burners.



In Building 260 there are four boilers that face burner to 
burner and there will not be room for a new burner and then 
the space required in front for maintenance on those boilers.

At Building 825 we have a wall in front of each boiler that is 
less than 10' from foe front of foe easting burners, and so 
with a longer fow NOx option, we will not be able to maintain 
space hi front for maintenance without re-sizing foe room.

At Building 1286 in front of the boilers is a wall and foe 
controller/operator office with also minimal space between 
the burner and that wall - less than 10'.

These physical constraints will need to be evaluated further to determine if a retrofit is 
possible with the current building layout for a new burner - also a concern Is access into 
the building itself as most of these buildings have frit up concrete walls, and 
modifications to provide foe required access into foe room for the installation of a new 
burner will be difficult if not impossible with the current building structure.

With these items in mind - and due to foe age of these boilers bang on average 40-50 
Years old, we would not recommend the investment into boilers that may only have 10 
more years at most usable life.

2. Selective Catalytic Reduction (SCR) - addition to the existing boilers/bumers. 
are three types of SCR systems available;

a. Anhydrous Ammonia - NHi
■ Pure ammonia liquefied under 

pressure
* Suitable for smaller size applications
* Most economical reducing agent 

system
b. Aqueous Ammonia - Nhb+KzO

■ Ammonia in 19-29% water
• Easy and safe to handle
■ Requires storage tank and 

vaporization equipment
c. Urea - (NHifcCO

■ Powdered urea converts to ammonia prior to catalyst stage
• Easiest to handle
■ Zero-contingency

There

This option would only apply to foe larger boilers (4D-6D MMBTU), however, as with foe 
burner retrofit, we would be installing equipment on aged boilers.

In addition to the age of foe boilers, this type of a system would require skilled operators 
and containment protocols to be in place to order to operate foe Ammonia based 
systems. Please discuss this and review the attached brochure for more information.



BUDGETARY PRICING

BOILER REPLACEMENT OPTIONS
Item
No

Description Boiler
Equipment
Price

Installation
Price*

Qty Total Price

1 Cleaver-Brooks boiler 
model NB-200D-40 (pricing 
includes delivery to tie 
jobsite - offloading by 
others) -40,000 Ibs/hr- 
40,000,000 Btu/hr

51,108,700.00 $950,000.00 1 $2,058,700.00

2 Cleaver-Brooks boiler 
model NB-200D-50 (pricing 
includes delivery to the 
jobsite - offloading by 
others) - 50,000 Ibsihr - 
50 and 60.000.000 Btu/hr

$1,165,500.00 $980,000.00 1 $2,145,500.00

3 Cleaver-Brooks CBLE-20D- 
200-150ST Firetube Boiler 
(pricing includes delivery to 
the jobsite - offloading by 
others)-7,100,000 Btu/hr

$215,600.00 $185,600.00 1 $401,400.00

BURN EH REIROFJT OPTIONS
Item
No

Description Boiler
Equipment
Price

Installation
Price*

Qty Total Price

1 Cleaver-Brooks Profire
NTXL Burner with 9 PPM 
Low NOx Technology - 
40,000,000 Btu/hr

Pricing will be 
available 
upon further 
review of site 
clearances 
and access

TBD 1 TBD

2 Cleaver-Brooks Profire 
NTXL Burner with 9 PPM 
Low NOx Technology - 
50,000,000 Btu/hr

Pricing will be 
available 
upon further

TBD 1 TBD

clearances 
and access

3 Cleaver-Brooks Profire 
NTXL Burner with 9 PPM 
Low NOx Technology - 
60,000,000 Btu/hr

Pricing wiB be 
available 
upon further 
review of site 
clearances 
and access

TBD 1 TBD

4 Cleaver-Brooks Profire
LNV Series Burner with 9 
PPM Low NOx Technology 
-7,100,000 Btu/hr

$97,500.00 $28,650.00 1 $126,150.00



SCR RETROFIT OPTIONS
Item
No

Description Boiler
Equipment
Price

Installation
Price*

Qty Total Price

1 Anhydrous Ammonia SCR 
System

Pricing will be 
available 
upon further 
review of site 
requirements

TBD 1 TBD

2 Aqueous Ammonia SCR 
System

Pricing will be 
available 
upon further 
review of site 
requirements

TBD 1 TBD

Total SCR Option TBD

’Installation budget does not include new building construction or building alterations required 
for general construction. That would be provided by others. Pricing only includes the following:

• Mechanical installation related to equipment
• Electrical installation related to equipment
• Rigging related to equipment and for removal of oW equipment
• Startup and commissioning

Other Comments or Clarifications:_____________________
Payment Schedule: TBD Based Upon Options Selected 
Projected Lead Times (upon receipt of approved submittals):

■ Boiler Production - 38-42 Weeks
■ Burner Production - 18-20 Weeks 
* SC R Production - 20-26 Weeks

Thank you for the opportunity to work with you to provide this budgetary pricing. We took 
forward to working with you further and if you have any questions please contact me.

Thanks,

Jason Hansen
New Equipment Sales Manager 
(801) 509-0918
ihansen@hoibrooksefvco.com



Attachment 2

www. holbrookservco. com Proposal Number: 080717-BR260-JH 
Proposal Date: 08/07/17 

Expiration Date: 09/07/17

BUDGETARY PRICING LETTER

To: Hill Air Force Base
Alden Brunson 
HAFB, UT
Alden.brunsorwSus.af-mii

Re: Building 260 Boiler Replacement

Cleaver
Brooks

A

Dear Al,

Holbrook Servco would like to thank you for the opportunity to provide you with a Budgetary 
Proposal for the following boiler replacement options as discussed at your facility today on 
08/04/17. In this project, we would look to replace boilers 5 & 6 with a single new boiler.

After visiting the site, please see the attached dimensional layout drawing of the boiler plant and 
the space that we would have available to install a new boiler once the old units were removed. 
We have looked at sizing and can accommodate the following size Cleaver-Brooks CBND Style 
Industrial Watertube Steam Boilers into the space.

• 70,000 ibs/hr, model NB-300D-55-9PPM
• 80.000 Ibs/hr, model NB-300D-65-9PPM
• 90,000 Ibs/hr, model NB-300D-70-9PPM

Included with this pricing letter is the site dimensiona! 
layout showing existing equipment and the new boilers in 
their location with clearances and the location of a new 
16' x 16’ roll door on the East Side of the plant to allow 
access for removaJ and installation.

Please aJso refer to the following attached supporting documents:

• CBND Equipment Brochure
• CBND - 70,000 Ibs/hr Sample Proposal for equipment sample scope of supply
• Installation Scope of Supply
• Mechanical and Electrical Engineering Scope of Supply
• 70,000 Ibs/hr, model NB-300D-55-9PPM - Dimensional Diagram
• 80,000 Ibs/hr, model NB-3O0D-65-9PPM - Dimensional Diagram
• 90,000 Ibs/hr, model NB-300D-70-9PPM - Dimensional Diagram
• HAFB - Bldg 260 Boiler Layouts



BUDGETARY PRICING

70,000 LBS/HR Budgetary Pricing
Item
No

Description Unit Price Qty Total Price

1 Cleaver-Brooks baler model NB-300D- 
55-9PPM (pridng indudes delivery to the 
jobsite - offloading by others and startup) 
- 70,000 Ibs/hr

$1,425,600.00 1 $1,425,600.00

2 Installation of boiler per attached 
installation Scope of Supply

$709,000.00 1 $709,000.00

3 Mechanical and Electrical Engineering - 
per attached Engineering Scope of
Supply_______________________________

$154,000.00 1 $154,000.00

1 80.000 LBS/HR Budgetary Pricing
Item
No

Description Unit Price Qty Total Price

1 Cleaver-Brooks boiler model NB-300D- 
65-9PPM (pridng indudes delivery to the 
jobsite - offloading by others and startup) 
-80,000 Ibs/hr

$1,534,040.00 1 $1,534,040.00

2 Installation erf baler per attached 
Installation Scope erf Supply

$741,000.00 1 $741,000.00

3 Mechanical and Electncal Engineering - 
per attached Engineering Scope of
Supply__________________

$154,000.00 1 $154,000.00

Total Budgetary Pricing | $2,429,040.00
1 90.000 LBS/HR Budgetary Pricing

Item
No

Description Unit Price Qty Total Price

1 Cleaver-Brooks boiler model NB-300D- 
70-9PPM (pricing indudes delivery to the 
jobsite - offloading by others and startup) 
- 90,000 Ibs/hr

$1,584,265.00 1 $1,584,265.00

2 Installation of boiler per attached 
Installation Scope erf Supply

$777,000.00 1 $777,000.00

3 Mechanical and Electrical Engineering - 
per attached Engineering Scope of
Supply_____

$154,000.00 1 $154,000.00

Total Budgetary Pricing I 2,515,265.00

‘Installation budget does not indude moving the steam lines on the East Side of the plant to 
make accommodations for access into the plant That would be provided by others. Please see 
tie attached Scope Letters betow for clarifications:

* Installation Scope of Supply
• Mechanical and Electrical Engineering Scope of Supply 

Other Comments or Clarifications:
Payment Schedule: TBD Based Upon Options Selected 
Projected Lead Times (upon receipt of approved submittals):



■ Boiter Production - 38-42 Weeks 
• Demolition & Concrete - 6 Weeks
■ Installation - 12 Weeks

Thar* you for the opportunity to work with you to provide this budgetary pricing. We look 
forward to working with you further and if you have any questions please contact me.

Thanks,

Jason Hansen
New Equipment Sales Manager 
{801)509-0918
ihansen@holbrooksefvco.com


