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ACRONYMS, UNITS, AND CHEMICAL NOMENCLATURE

AAC acceptable ambient concentrations
AACC acceptable ambient concentrations for carcinogens
acfm actual cubic feet per minute

ASTM American Society for Testing and Materials
BACT Best Available Control Technology

BMP best management practices

Btu British thermal units

CAA Clean Air Act

CAM Compliance Assurance Monitoring

CAS No. Chemical Abstracts Service registry number
CBP concrete batch plant

CEMS continuous emission monitoring systems
cfm cubic feet per minute

CFR Code of Federal Regulations

CI compression ignition

CMS continuous monitoring systems

CO carbon monoxide

CO, carbon dioxide

COqe CO, equivalent emissions

COMS continuous opacity monitoring systems
DEQ Department of Environmental Quality
dscf dry standard cubic feet

EL screening emission levels

EPA U.S. Environmental Protection Agency
FEC Facility Emissions Cap

GHG greenhouse gases

gph gallons per hour

gpm gallons per minute

gr grains (1 1b = 7,000 grains)

HAP hazardous air pollutants

HHV higher heating value

HMA hot mix asphalt

hp horsepower

hr/yr hours per consecutive 12 calendar month period
ICE internal combustion engines

IDAPA a numbering designation for all administrative rules in Idaho promulgated in accordance with the
Idaho Administrative Procedures Act

iwg inches of water gauge
km kilometers

Ib/hr pounds per hour
Ib/qtr pound per quarter

m meters

MACT Maximum Achievable Control Technology

mg/dscm  milligrams per dry standard cubic meter

MMBtu  million British thermal units

MMscf million standard cubic feet

NAAQS  National Ambient Air Quality Standard

NESHAP National Emission Standards for Hazardous Air Pollutants

NO, nitrogen dioxide
NOx nitrogen oxides
NSPS New Source Performance Standards
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0&M operation and maintenance

0, oxygen

PAH polyaromatic hydrocarbons

PC permit condition

PCB polychlorinated biphenyl

PERF Portable Equipment Relocation Form

PM particulate matter

PM, s particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers
PMo particulate matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers
POM polycyclic organic matter

ppm parts per million

ppmw parts per million by weight

PSD Prevention of Significant Deterioration

psig pounds per square inch gauge

PTC permit to construct

PTC/T2  permit to construct and Tier II operating permit
PTE potential to emit

PW process weight rate

RAP recycled asphalt pavement

RFO reprocessed fuel oil

RICE reciprocating internal combustion engines
Rules Rules for the Control of Air Pollution in Idaho
scf standard cubic feet

SCL significant contribution limits

SIP State Implementation Plan

SM synthetic minor

SM80 synthetic minor facility with emissions greater than or equal to 80% of a major source threshold
SO, sulfur dioxide

SOx sulfur oxides

T/day tons per calendar day

T/hr tons per hour

Tlyr tons per consecutive 12 calendar month period
T2 Tier IT operating permit

TAP toxic air pollutants

TEQ toxicity equivalent

T-RACT  Toxic Air Pollutant Reasonably Available Control Technology
ULSD ultra-low sulfur diesel

u.s.C. United States Code

VOC volatile organic compounds
yd® cubic yards

ng/m’ micrograms per cubic meter
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FACILITY INFORMATION

Description

Brigham Young University Idaho (BYUI, formerly Ricks College) is a four-year private university. Emissions
units and activities include the central heating plant boilers, a natural gas-fired combustion turbine, emergency IC
engines, coating operations, laboratories, welding operations, and storage tanks.

The Central Heating Plant was initially constructed in 1963 and included Boilers No. 1 and 2. Boiler No. 3 was
added in 1966, and Boiler No. 4 was added in 1973. Boiler No. 1 was removed in 2001, the same year that Boiler
No. 5 was installed. Boilers No. 2, 3, and 4 are coal-fired units, and Boiler No. 5 is a multi-fuel boiler capable of
burning distillate fuel oil or gas. The ash handling system is used to transport and remove coal ash generated by
the boilers.

Emergency generators located throughout the campus provide electric power when line power is not available.
Welding and spray paint coating operations are used for facility maintenance purposes, including the installation,
building, and repair of new equipment or structures (e.g., welding for the building and repair of stage sets at the
Drama location).

In 2014-2015 the facility replaced the three existing coal-fired boilers, Boilers No. 2, 3, and 4, with two new
natural gas-fired boilers, new Boilers No. 2 and 3, retrofitted existing Boiler No. 5 (which is now known as new
Boiler No. 4) with a new natural gas-fired burner, and installed a natural gas-fired combustion turbine with a heat
recovery steam generator (HRSG) with a duct burner. During the construction project Boiler No. 4 was retrofitted
with a lower heat input burner than was proposed in the application and permitted. In addition, the diameter of the
HRSG bypass stack installed was larger than originally proposed and modeled.

Permitting History

The following information was derived from a review of the permit files available to DEQ. Permit status is noted
as active and in effect (A) or superseded (S).

November 6, 2014 P-2013.0057, Replacement of three existing coal-fired boilers with two new natural gas-
fired boilers, the retrofitting of one existing coal-fired boiler with a natural gas-fired
burner, the installation of a new natural gas-fired combustion turbine with a duct burner
and a heat recovery steam generator (HRSG), and the installation of four new emergency
IC engines (two of which were previously installed), Permit status (A, but will become S
upon issuance of this permit)

November 15, 2013 T2-2009.0031, Discontinue use of the No. 4 boiler, Permit status (S)

June 2, 2009 T2-2009.0031, T2/PTC renewal and modification to increase Boiler Nos. 2-4 annual fuel
combustion limit, replace one emergency generator, add one emergency generator, add
three spray booths, and add welding operations, Permit status (S)

February 12, 2007 PTC/T2 No. P-060500, T2/PTC modification to increase the allowable sulfur content of
coal used in Boiler Nos. 2-4, reduce the allowable sulfur content of No. 2 fuel oil used in
Boiler No. 5, replace three emergency generators, and add three emergency generators,
Permit status (S)

April 9, 2003 PTC/T2 No. T2-010511, T2/PTC renewal and modification to replace Boiler No. 1 with
Boiler No. 5, and to incorporate synthetic minor limits, Permit status (S)
August 12, 1996 T2 No. 065-00011 (9506-078-2), initial T2 operating permit, Permit status (S)

September 4, 1990 PTC No. 1000-0011-001, PTC to construct four coal-fired boilers, Permit status (S)
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Application Scope

This PTC is for a modification at an existing minor source facility currently operating under PTC permit number
P-2013.0057 issued November 6, 2014,

The applicant has proposed to:

e Permit the “as installed” Boiler No. 4 with a heat input rating of 25.682 MMBtu/hr (instead of 55.0
MMBtu/hr as originally applied for and permitted).

e Permit the “as installed” HRSG bypass stack diameter of 54” (instead of 48” as was originally modeled and
permitted).

e Model additional operation scenarios for the gas turbine and duct burners than were originally modeled and
permitted.

In addition there are changes that need to be made to clarify how hourly and annual emissions were determined
when combusting natural gas with ULSD fuel as backup for the boilers and gas turbines, a decrease in the annual
natural gas usage based upon the smaller boiler that was installed instead of what was originally proposed, and
corrections to the Subpart KKKK emissions limits based upon the correct heat input rating of the gas turbine (90
MMBtu/hr for the combined turbine, rated at 60 MMBtu/hr, and duct burner, rated at 30 MMBtu/hr, instead of 50
MMBtu/hr).

Application Chronology

June 6, 2015 DEQ received an application and an application fee.

July 1, 2015 DEQ determined that the application was incomplete.

September 1, 2015 DEQ received supplemental information from the applicant.

September 30, 2015 DEQ determined that the application was incomplete.

December 1, 2015 DEQ received supplemental information from the applicant.

December 29, 2015 DEQ determined that the application was complete.

October 17, 2016 DEQ made available the draft permit and statement of basis for peer and regional
office review.

October 20, 2016 DEQ made available the draft permit and statement of basis for applicant review.

November 15, 2016 DEQ received the permit processing fee.

November 18, 2016 DEQ issued the final permit and statement of basis.
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TECHNICAL ANALYSIS

Emissions Units and Control Equipment

Table 1 EMISSIONS UNIT AND CONTROL EQUIPMENT INFORMATION
Source ID No. Sources Control Equipment Emission Point ID No.
Boiler No. 2:
Manufacturer: Cleaver Brooks
Model: Type “O” BLR2:
Burner Mfg.: Natcom Exit height: 80.0 ft (24.38 m)
SB-2 Burner Model: NOS-2-54 N/A Exit diameter: 3.35 ft (1.02 m)
Installation Date: 2014 Exit flow rate: 15,255 acfm
Heat input rating: 55.0 MMBtu/hr Exit temperature: 317 °F (158.3 °C)
Primary Fuel: Natural gas
Backup Fuel: ULSD fuel
Boiler No. 3:
Manufacturer: Cleaver Brooks
Model: Type “O” BLR3:
Burner Mfg.: Natcom Exit height: 80.0 ft (24.38 m)
SB-3 Burner Model: NOS-2-54 N/A Exit diameter: 3.35 ft (1.02 m)
Installation Date: 2014 Exit flow rate: 15,255 acfm
Heat input rating: 55.0 MMBtu/hr Exit temperature: 317 °F (158.3 °C)
Primary Fuel: Natural gas
Backup Fuel: ULSD fuel
Boiler No. 4:
Manufacturer: Clever-Brooks
Model: Type CBEX Elite BLR4:
Burner Mfg.: Cleaver-Brooks Exit height: 80.0 ft (24.38 m)
SB-4 Burner Model: CBEX Elite N/A Exit diameter: 3.35 ft (1.02 m)
Installation Date: 2014 Exit flow rate: 15,255 acfm
Heat input rating: 25.682 MMBtu/hr Exit temperature: 317 °F (158.3 °C)
Primary Fuel: Natural gas
Backup Fuel: ULSD fuel
Combustion Turbine: HRSG:
Manufacturer: Solar Turbine Exit height: 80.0 ft (24.38 m)
Model: Taurus 60-7901S Exit diameter: 4.5 ft (1.37 m)
Manufacture Date: 2013 Exit flow rate: 254,476 acfim
Heat input rating: 60 MMBtuw/hr Exit temperature: 254 °F (123.3 °C)
Unit No. 1 Primary Fuel: Natural gas N/A
Backup Fuel: ULSD fuel Bypass:
Exit height: 80.0 ft (24.38 m)
Exit diameter: 4.5 ft (1.37 m)
Exit flow rate: 510,719 acfm
Exit temperature: 950.1 °F (510.1 °C)
Duct Burner:
Manufacturer: Natcom
Burner Model: MF-4(S)-70 HRSG
HRSG-1 Manufacture Date: 2013 WA
Heat input rating: 30 MMBtuw/hr
Fuel: Natural gas only
Emergency IC Engine 481:
Manufacturer: Volvo EG481;
Model: TAD1641GE Exit height: 35.0 ft (10.67 m)
EG-481 Manufacture Date: 2013 N/A Exit diameter: 1.0 ft (0.31 m)

Max. rating: 757 bhp
Tier rating: Tier 2
Fuel: ULSD only

Exit flow rate: 3,899 acfim
Exit temperature: 893 °F (478.3 °C)
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Table 1 EMISSIONS UNIT AND CONTROL EQUIPMENT INFORMATION (continued)
Source ID No. Sources Control Equipment Emission Point ID No.
Emergency IC Engine 40084,
Ve EG40084:
Model: TAD.1641GE Exit height: 35.0 ft (10.67 m)
EG-40084 . N/A Exit diameter: 1.0 ft (0.31 m)
Manufacture Date: 2013
Max. rating: 757 1-3h Exit flow rate: 3,899 acfim
Tier .ratingg.Tier 2 p Exit temperature: 893 °F (478.3 °C)
Fuel: ULSD only
Emergency IC Engine 40085,
Central Energy Plant:
- EG40085:
ﬁazuf?c;“g'l Ao Exit height: 35.0 ft (10.67 m)
EG-40085 Mgnef;dcmre Date: 2013 N/A Exit diameter: 1.0 ft (0.31 m)
Maxuratin - 757 k.>h Exit flow rate: 3,899 acfim
Tier .ratingg'Tier ’ P Exit temperature: 893 °F (478.3 °C)
Fuel: ULSD only
Emergency Generator No. 40002:
Caterpillar Model SR4B
EG-40002 Diesel-fired, 438 kW, located at N/A f}g‘]‘:‘;%‘:“sfzcgeneram No. 40002
Kimball Building, installed before
2004
Emergency Generator No. 40077:
Generac Model 2570000000 Emergency Generator No. 40077
EG-40077 Diesel-fired, 100 kW, located at Hart N/A exhaust stack
Building, installed before 2004
Emergency Generator No. 40082;
Generac Model 9900000000 Emergency Generator No. 40082
EG-40082 Diesel-fired, 500 kW, located N/A exhaust stack
outside the Heat Plant, installed 2008
Emergency Generator No. 40083:
Generac Model 9900000000 Emergency Generator No. 40083
EG-40083 Diesel-fired, 500 kW, located N/A exhaust stack
outside the Heat Plant, installed 2008
Emergency Generator No. 40010:
Onan Model DGBB5007082
EG-40010 Diescl-fired, 35 kW, located at N/A Emergency Henerator No- 40010
Spori/Kirkham Building, installed
before 2004
Emergency Generator No. 40080;
Olympian Model 94A03525-5
EG-40080 Diesel-fired, 60 kW, located at N/A Prorgency Jenerator No 40080
Auxiliary Services, installed before
2004
Emergency Generator No. 40014
Olympian Model D30P3
EG-40014 Dissel-fired, 30 kW, located at N/A Emergency Henerator No. 40014
Austin Building, installed before
2004
Emergency Generator No. 40016:
Generac Model 5690000000 L
EG-40016 Diescl-fired, 80 kW, located in Snow | N/A Emergency Hencrator No- 40016
Performing Arts Center, installed
2006
Emergency Generator No. 40004:
Onan Model 50.0DVA-15R/29163A
EG-40004 Diescl-fired, 50 kW, located at N/A Emergency Henerator Ro. 40004
Romney Building, installed before
2004
Emergency Generator 40031:
EG-40031 Kohier Model 80R0ZJ71 N/A Emergency Generator No. 40031

Diesel-fired, 80 kW, located at the
Library, installed before 2004

exhaust stack
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Table 1 EMISSIONS UNIT AND CONTROL EQUIPMENT INFORMATION (continued)
Source ID No. Sources Control Equipment Emission Point ID No.
Emergency Generator No. 40013:
Cummins Model DGHE60-5588634
EG-40013 Diesel-fired, 50 kW, located at N/A Emergeney Senerator No. 40013
Benson Building, installed before
2004
Emergency Generator No. 40020:
" Cummins Model DFEG-5937812 Emergency Generator No. 40020
EG-40020 Diesel-fired, 350 kW, located at N/A exhaust stack
Smith Building, installed 2008
Emergency Generator No. 40015:
) Generac Model 5170000000 Emergency Generator No. 40015
EG-40015 Diesel-fired, 60 kW, located at Clark N/A exhaust stack
Building, installed 2005
Emergency Generator No. 40009:
Generac Model 20A02581-S Emergency Generator No. 40009
EG-40009 Diesel-fired, 40 kW, located at N/A exhaust stack
KRIC, instalied before 2004
Emergency Generator No. 40012:
Generac Model 3430000000
EG-40012 Dicsel-fired, 80 kW, located at N/A Emergency Henerator No- 40012
Ricks/Hinckley Building, installed
before 2004
Emergency Generator No. 40008;
Onan Model SDNAA Emergency Generator No. 40008
EG-40008 Diesel-fired, 50 kW, located at N/A exhaust stack
Radio Tower, installed before 2004
Emergency Generator No. 40011:
Cummins Model DGGD5632344 Emergency Generator No. 40011
EG-40011 Diesel-fired, 35 kW, located at the N/A exhaust stack
Substation, installed before 2004
Emergency Generator No. 40018:
Generac Model 6950000000 Emergency Generator No. 40018
EG-40018 Diesel-fired, 130 kW, located at N/A exhaust stack
Menan Butte, installed 2006
Physical Facilities #1 Spray Booth: . e
PFPBI Graco Model 220955 Airloss spray Pr'e-ﬁlter and filter system Physical Facilities #1 Spray Booth
. Alrless spray gun exhaust stack
gun, 5 gal/br capacity
Physical Facilities #.2 Spray Booth: Pre-filter and filter system Physical Facilities #2 Spray Booth
PFPB2 Graco Model 395 Airless spray gun, .
. Airless spray gun exhaust stack
5 gal/hr capacity
Austin Spray Booth:
ASR Campbell Housefield Pre-filter and filter system Austin Spray Booth exhaust stack

HVLP spray gun, 1.5 gal/hr capacity

HVLP spray gun

Emissions Inventories

Potential to Emit

IDAPA 58.01.01 defines Potential to Emit as the maximum capacity of a facility or stationary source to emit an

air pollutant under its physical and operational design. Any physical or operational limitation on the capacity of
the facility or source to emit an air pollutant, including air pollution control equipment and restrictions on hours of

operation or on the type or amount of material combusted, stored or processed, shall be treated as part of its
design if the limitation or the effect it would have on emissions is state or federally enforceable. Secondary
emissions do not count in determining the potential to emit of a facility or stationary source.

Using this definition of Potential to Emit an emission inventory was developed for the operations at the facility

(see Appendix A) associated with this proposed project. Emissions estimates of criteria pollutant, GHG, HAP

PTE were based on emission factors from AP-42, the equipment manufacturers, and process information specific

to the facility for this proposed project.
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Uncontrolled Potential to Emit

Using the definition of Potential to Emit, uncontrolled Potential to Emit is then defined as the maximum capacity
of a facility or stationary source to emit an air pollutant under its physical and operational design. Any physical or
operational limitation on the capacity of the facility or source to emit an air pollutant, including air pollution
control equipment and restrictions on hours of operation or on the type or amount of material combusted, stored
or processed, shall not be treated as part of its design since the limitation or the effect it would have on emissions
is not state or federally enforceable.

The uncontrolled Potential to Emit is used to determine if a facility is a “Synthetic Minor” source of emissions.
Synthetic Minor sources are facilities that have an uncontrolled Potential to Emit for regulated air pollutants or
HAP above the applicable Major Source threshold without permit limits.

The following table presents the uncontrolled Potential to Emit for regulated air pollutants as submitted by the
Applicant and verified by DEQ staff. See Appendix A for a detailed presentation of the calculations and the
assumptions used to determine emissions for each emissions unit. For this facility uncontrolled Potential to Emit
is based upon a worst-case for operation of the boilers at the facility of 8,760 hr/yr versus proposed operation of
4,900 hr/yr.

Table2  UNCONTROLLED POTENTIAL TO EMIT FOR REGULATED AIR POLLUTANTS

Source PM;/PM, 5 S0, NOy CO vocC COze
Tlyr Tlyr Thyr Tlyr Tlyr Tlyr
Point Sources
Natural Gas Boiler No. 2 3.09 0.17 13.75 14.12 1.38
Natural Gas Boiler No. 3 3.09 0.17 13.75 14.12 1.38
Natural Gas Boiler No. 4 1.31 0.07 5.96 6.12 0.58
Combustion Turbine 1.87 0.04 31.10 25.18 0.56
Duct Burner 1.77 0.03 18.46 18.46 0.80
Emergency IC Engine 481 0.06 0.0033 1.67 0.21 0.48
Emergency IC Engine 482 0.06 0.0033 1.67 0.21 0.48
Emergency IC Engine 483 0.06 0.0033 1.67 0.21 0.48
Emergency IC Engine 484 0.06 0.0033 1.67 0.21 0.48
Heat Plant Emergency IC Engine 0.223 0.208 3.120 0.673 0.255
Kimball Building Emergency IC Engine 0.325 0.303 4.553 0.983 0.370
Hart Building Emergency IC Engine 0.075 0.070 1.040 0.225 0.085
Physical Facilities Emergency IC Engine 0.023 0.023 0.313 0.068 0.028
Manwaring Center Emergency I1C Engine 0.045 0.043 0.625 0.135 0.053
Kirkham Building Emergency IC Engine 0.015 0.015 0.210 0.045 0.018
Auxiliary Services Emergency IC Engine 0.045 0.043 0.625 0.135 0.053
Austin Tech Building Emergency IC Engine 0.023 0.023 0.313 0.068 0.028
lsz?l‘g"i‘;:erf"’mmg Arts Center Emergency IC | 193 0.023 0.313 0.068 0.028
Romney Building Emergency IC Engine 0.038 0.035 0.520 0.113 0.043
Library Emergency IC Engine 0.060 0.055 0.833 0.180 0.068
Benson Building Emergency IC Engine 0.038 0.035 0.520 0.113 0.043
Smith Building Emergency IC Engine 0.010 0.023 0.840 0.105 0.295
Clarke Building Emergency IC Engine 0.045 0.043 0.625 0.135 0.053
%‘gﬁ; draphic Services Building Emergency | g 39 0.028 0.418 0.090 0.035
Spori Building Emergency IC Engine 0.020 0.018 0.260 0.058 0.023
Ricks Building Emergency IC Engine 0.060 0.055 0.833 0.180 0.068
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Radio Tower Emergency IC Engine 0.005 0.005 0.053 0.013 0.005
Portable Emergency IC Engine 0.185 0.173 2.600 0.560 0.213
Substation Emergency IC Engine 0.028 0.025 0.365 0.080 0.030
Physical Facilities #1 Spray Paint Booth 1.50 0.00 0.00 0.00 80.16
Physical Facilities #2 Spray Paint Booth 0.02 0.00 0.00 0.00 0.66
Austin Spray Paint Booth 0.01 0.00 0.00 0.00 0.27
Welding Operations 0.02 0.00 0.00 0.00 0.00
Total, Point Sources 14.24 1.74 108.68 82.87 89.50 137,462

Pre-Project Potential to Emit

Pre-project Potential to Emit is used to establish the change in emissions at a facility as a result of this project.

Pre-project emissions were taken from PTC permit P-2013.0057 issued November 6, 2014.

The following table presents the pre-project potential to emit for all criteria and GHG pollutants from all
emissions units at the facility as submitted by the Applicant and verified by DEQ staff.

Table3  PRE-PROJECT POTENTIAL TO EMIT FOR REGULATED AIR POLLUTANTS

< PM,/PM, < S0, NOy Co vocC CO,e
ource
/™ | Tar® | ib/he® | Trr® | mar® | Trye® | b/mar® | Tiye® | ib/he® | Tiyr® | Tryr®
Natural Gas Boiler No. 2 248 | 202 | 009 | 011 | 791 | 871 | 323 | 852 | 033 | 081
Natural Gas Boiler No. 3 248 | 202 | 009 | o011 | 791 | 871 | 323 | 852 | 033 | 081
Natural Gas Boiler No. 4 225 | 183 | 008 | 010 | 735 | 809 | 3.00 | 791 | 030 | 074
Combustion Turbine 072 | 1.80 | 009 | 004 | 2412 | 2990 | 549 | 2408 | 013 | 054
Duct Burner 041 | 099 | 002 | 005 | 422 | 1033 | 422 | 1033 | 018 | 045
Emergency IC Engine 40084, 023 | 006 | 001 | 0003 | 668 | 167 | 08 | 021 | 190 | 048
Central Energy Plant
Emergency IC Engine 40085, 023 | 006 | 001 | 0003 | 668 | 167 | 08 | 021 | 190 | 048
Central Energy Plant
Emergency IC Engine 40002, 130 | 0325 | 121 | 0303 | 1821 | 455 | 393 | 098 | 148 | 037
Kimball Building
Emergency IC Engine 40077, Hart | 30 | 08 | 028 | 007 | 416 | 1.04 | 09 | 023 | 034 | 0.09
Building
Emergency IC Engine 40082, 018 | 005 | 017 | 0043 | 250 | 063 | 054 | 014 | 021 | 005
Manwaring Center
Emergency IC Engine 40083,
Chiller Plant/BCTR/Manwaring 018 | 005 | 017 | 0043 | 250 | 063 | 054 | 014 | 021 | 005
Student Centet/Facilities
Emergency IC Engine 40010,
Kirkham Building and Spori 006 | 002 | 006 | 002 | 084 | 021 | 018 | 005 | 007 | 002
Building
Emergency IC Enginc 40080, 018 | 0045 | 017 | 0043 | 250 | 0625 | 054 | 0135 | 021 | 0.053
Auxiliary Services
Emergency IC Engine 40014, 009 | 0023 | 009 | 0023 | 125 | 0313 | 027 | 0068 | 011 | 0.028
Austin Tech Building
Bmergency IC Engine 40016, Snow | o 09 | 0003 | 009 | 0023 | 125 | 0313 | 027 | 0068 | 0.11 | 0.028
Performing Arts Center
Emergency IC Engine 40004, 0.5 | 0038 | 014 | 0035 | 208 | 0520 | 045 | 0113 | 017 | 0.043
Romney Building
Emergency IC Engine 40031, 024 | 0060 | 022 | 0055 | 333 | 0833 | 072 | 0180 | 027 | 0.068
McKay Library
Emergency IC Engine 40013, 015 | 0038 | 014 | 0035 | 208 | 0520 | 045 | 0113 | 017 | 0.043
Benson Building
Emergency IC Engine 40020, 0.04 | 0010 | 000 | 0023 | 336 | 0840 | 042 | 0105 | 1.18 | 0.295
Smith Building
| Emergency IC Engine 40015, 018 | 0.045 | 017 | 0043 | 250 | 0625 | 054 | 0135 | 021 | 0.053
Clarke Building
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Emergency IC Engine 40009,

R G ie Socsioes Bullding 012 | 0030 | 011 | 0028 | 167 | 0418 | 036 | 009 | 0.14 | 0.035

Emergency IC Engine 40012, Ricks | 54 | 4060 | 022 | 0055 | 333 | 0833 | 072 | 0.180 | 027 | 0.068

Building

Emergency IC Engine 40008, 002 | 0005 | 002 | 0005 | 021 | 0053 | 005 | 0013 | 002 | 0.005

Radio Tower

Emergency IC Engine 40011, 011 | 0028 | 010 | 0025 | 146 | 0365 | 032 | 0080 | 012 | 0.030

Substation

Emergency IC Engine 40018,

Lmergency 1 Bngine 400 002 | 0005 | 002 | 0005 | 021 | 0053 | 005 | 0013 | 002 | 0.005

Portable Emergency IC Engine 074 | 0185 | 069 | 0173 | 1040 | 2.600 | 224 | 0560 | 085 | 0213

ggf&fﬁ‘ Facilities #1 Spray Paint | 200 | 150 | 000 | 000 | 000 | 000 | 000 | 000 | 1830 | 80.16

ggﬁ;fa‘ Facilities #2 Spray Paint | 10\ 600 | 000 | 000 | 000 | 000 | 000 | 000 | 13.10 | 0.66

Austin Spray Paint Booth 0.026 0.01 0.00 0.00 0.00 0.00 0.00 0.00 3.93 0.27

Welding Operations 00025 | 002 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00
Pre-Project Totals 13.68 | 1145 | 455 | 147 | 12871 | 85.05 | 3432 | 63.17 | 4656 | 86.95 | 97,202

a)  Controlled average emission rate in pounds per hour is a daily average, based on the proposed daily operating schedule and daily fimits.

b) Controlled average emission rate in tons per year is an annual average, based on the proposed annual operating schedule and annual limits.

Post Project Potential to Emit

Post project Potential to Emit is used to establish the change in emissions at a facility and to determine the
facility’s classification as a result of this project. Post project Potential to Emit includes all permit limits resulting

from this project.

The following table presents the post project Potential to Emit for criteria and GHG pollutants from all emissions
units at the facility as submitted by the Applicant and verified by DEQ staff. See Appendix A for a detailed
presentation of the calculations of these emissions for each new emissions unit. Emissions from unmodified
emissions units were carried over from the pre-project PTE in the previous table.

Tabled  POST PROJECT POTENTIAL TO EMIT FOR REGULATED AIR POLLUTANTS

S PM,/PM, 5 S0, NOy co VOC CO,e
ource

b/hr® | Tir® | Ib/me® | Trr® | bme® | Tryr® | /he® | TAr® | Ib/he® | Trye® | Tryr®
Natural Gas Boiler No. 2 248 | 202 | 009 | o011 | 791 | 871 | 323 | 852 | 033 | 081
Natural Gas Boilor No. 3 248 | 202 | 009 | o1t | 791 | 871 | 323 | 852 | 033 | 081
Natural Gas Boilor No. 4 060 | 050 | 004 | 004 | 293 | 236 | 3.00 | 734 | 016 | 039
Combustion Turbine 072 | 180 | 009 | 004 | 2412 | 2990 | 549 | 2408 | 013 | 0.54
Duct Burner 041 | 099 | 002 | 005 | 422 | 1033 | 422 | 1033 | 018 | 045
Emergency IC Engine 40034, 023 | 006 | 001 | 0003 | 668 | 1.67 | 083 | 021 | 190 | 048
Central Energy Plant
Emergency IC Engine 40085, 023 | 006 | 001 | 0003 | 668 | 167 | 083 | 021 | 190 | 048
Central Energy Plant
Emergency IC Engine 40002, 130 | 0325 | 121 | 0303 | 1821 | 455 | 393 | 098 | 148 | 037
Kimball Building
Emergency IC Engine 40077, Hart | 55 | 08 | 028 | 007 | 416 | 1.04 | 09 | 023 | 034 | 0.09
Building
Emergency IC Engine 40082, 018 | 005 | 017 | 0043 | 250 | 063 | 054 | 014 | 021 | 0.05
Manwaring Center
Emergency IC Engine 40083,
Chiller Plant/BCTR/Manwaring 018 | 005 | 017 | 0043 | 250 | 063 | 054 | 014 | 021 | 0.05
Student Center/Facilities
Emergency IC Engine 40010,
Kitkham Building and Spori 006 | 002 | 006 | 002 | 084 | 021 | 018 | 005 | 007 | 0.02
Building
Emergency IC Engine 40080, 018 | 0045 | 017 | 0043 | 250 | 0625 | 054 | 0135 | 021 | 0.053
Augxiliary Services
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Emergency IC Engine 40014, 009 | 0023 | 009 | 0023 | 125 | 0313 | 027 | 0068 | 011 | 0.028

Austin Tech Building

Emergency IC Engine 40016, Snow | 69 | 0023 | 009 | 0023 | 125 | 0313 | 027 | 0.068 | 011 | 0.028

Performing Arts Center

Emergency IC Engine 40004, 015 | 0038 | 014 | 0035 | 208 | 0520 | 045 | 0113 | 017 | 0.043

Romney Building

Emergency IC Engine 40031, 024 | 0060 | 022 | 0055 | 333 | 0833 | 072 | 0180 | 027 | 0.068

McKay Library

Emergency IC Engine 40013, 015 | 0038 | 014 | 0035 | 208 | 0520 | 045 | 0113 | 017 | 0.043

Benson Building

Emergency IC Engine 40020, 0.04 | 0010 | 009 | 0023 | 336 | 0840 | 042 | 0.105 | 1.18 | 0.95

Smith Building

Emergency IC Engine 40015, 018 | 0045 | 017 | 0043 | 250 | 0625 | 054 | 0135 | 021 | 0.053

Clarke Building

Emergency IC Engine 40009,

R e e Seytees Bulding 012 | 0030 | o011 | o028 | 167 | 0418 | 036 | 0.09 | 014 | 0.035

Emergency IC Engine 40012, Ricks | 0 | 5060 | 022 | 0055 | 333 | 0.833 | 072 | 0.180 | 027 | 0.068

Building

Emergency IC Engine 40008, 0.02 | 0005 | 002 | 0005 | 021 | 0053 | 005 | 0013 | 002 | 0.005

Radio Tower

Emergency IC Engine 40011, 011 | 0028 | 010 | 0025 | 146 | 0365 | 032 | 0080 | 012 | 0.030

Substation

Emergency IC Engine 40018,

pmergency 1 Engine 400 0.02 | 0005 | 002 | 0005 | 021 | 0053 | 005 | 0013 | 002 | 0.005

Portable Emergency IC Engine 074 | 0185 | 069 | 0.173 | 1040 | 2.600 | 224 | 0560 | 085 | 0213

g(‘)yost;fal Facilities #1 Spray Paint | o300 | 150 | 000 | 000 | 000 | 000 | 000 | 000 | 1830 | 80.16

g%ﬁ;fal Facilities #2 Spray Paint | o1 0 1 502 | 000 | 000 | 000 | 000 | 000 | 000 | 13.10 | 066

Austin Spray Paint Booth 0.026 0.01 0.00 0.00 0.00 0.00 0.00 0.00 3.93 0.27

Welding Operations 0.0025 | 0.02 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.0
Post Project Totals 1203 | 1012 | 451 | 141 | 12429 | 7932 | 3432 | 62.60 | 4642 | 86.60 | 0.00

a)  Controlled average emission rate in pounds per hour is a daily average, based on the proposed daily operating schedule and daily limits.
b) Controlled average emission rate in tons per year is an annual average, based on the proposed annual operating schedule and annual limits.

Change in Potential to Emit

The change in facility-wide potential to emit is used to determine if a public comment period may be required and
to determine the processing fee per IDAPA 58.01.01.225. The following table presents the facility-wide change in
the potential to emit for criteria pollutants.

Table 5 CHANGES IN POTENTIAL TO EMIT FOR REGULATED AIR POLLUTANTS

g PMm/PMz_S SOZ NOX CO vOC COze
ource
Ib/hr T/yr Ib/hr Tilyr Ib/hr T/yr Ib/hr Tlyr Ib/hr Tlyr Tlyr
Pre‘P“’JeE;ﬁ?te‘mal 01 1368 | 1145 | 455 | 147 | 12871 | 8505 | 3432 | 63.17 | 46.56 | 86.95 | 97,202
Post Pr:’g‘g;‘;"tem‘a‘ 1203 | 1012 | 451 | 141 | 12420 | 7932 | 3432 | 6260 | 4642 | 86.60 | 97,202
Changes in Potential | 4 o | 133 | 04 | -0.06 | 442 | 573 | 000 | -057 | -0.14 | 035 | 0.00
to Emit

Non-Carcinogenic TAP Emissions

As a result of installing a smaller natural gas-fired boiler non-carcinogenic TAPs went down an insignificant
amount as a result of the project.

Carcinogenic TAP Emissions

As a result of installing a smaller natural gas-fired boiler carcinogenic TAPs went down an insignificant amount

as a result of the project.
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Post Project HAP Emissions

As a result of installing a smaller natural gas-fired boiler HAPs went down an insignificant amount as a result of
the project.

Ambient Air Quality Impact Analyses

As presented in the Modeling Memo in Appendix B, the estimated emission rates of PMyg, PM; 5, NOx, CO, and
SO, from this project exceeded applicable screening emission levels (EL) and published DEQ modeling
thresholds established in IDAPA 58.01.01.585-586 and in the State of Idaho Air Quality Modeling Guideline'.
Refer to the Emissions Inventories section for additional information concerning the emission inventories.

The applicant has demonstrated pre-construction compliance to DEQ’s satisfaction that emissions from this
facility will not cause or significantly contribute to a violation of any ambient air quality standard. The applicant
has also demonstrated pre-construction compliance to DEQ’s satisfaction that the emissions increase due to this
permitting action will not exceed any acceptable ambient concentration (AAC) or acceptable ambient
concentration for carcinogens (AACC) for toxic air pollutants (TAP). A summary of the Ambient Air Impact
Analysis for TAP is provided in Appendix A.

An ambient air quality impact analyses document has been crafted by DEQ based on a review of the modeling
analysis submitted in the application. That document is part of the final permit package for this permitting action
(see Appendix B).

REGULATORY ANALYSIS

Attainment Designation (40 CFR 81.313)

The facility is located in Madison County, which is designated as attainment or unclassifiable for PM; 5, PMyq,
SO,, NO,, CO, and Ozone. Refer to 40 CFR 81.313 for additional information.

Facility Classification

The AIRS/AFS facility classification codes are as follows:

For THAPs (Total Hazardous Air Pollutants) Only:

A = Use when any one HAP has actual or potential emissions > 10 T/yr or if the aggregate of all HAPS
(Total HAPs) has actual or potential emissions > 25 T/yr.

Il

SM80 Use if a synthetic minor (potential emissions fall below applicable major source thresholds if and only
if the source complies with federally enforceable limitations) and the permit sets limits > 8 T/yr of a

single HAP or > 20 T/yr of THAP.

SM = Use if a synthetic minor (potential emissions fall below applicable major source thresholds if and only
if the source complies with federally enforceable limitations) and the potential HAP emissions are
limited to < 8 T/yr of a single HAP and/or <20 T/yr of THAP.

B = Use when the potential to emit without permit restrictions is below the 10 and 25 T/yr major source
threshold
UNK = Class is unknown

! Criteria pollutant thresholds in Table 2, State of Idaho Guideline for Performing Air Quality Impact Analyses, Doc ID AQ-011,
September 2013.

2013.0057 PROJ 61532 Page 14



For All Other Pollutants:
A = Actual or potential emissions of a pollutant are > 100 T/yr.
SM80

1

Use if a synthetic minor for the applicable pollutant (potential emissions fall below 100 T/yr if and
only if the source complies with federally enforceable limitations) and potential emissions of the
pollutant are > 80 T/yr.

SM = Use if a synthetic minor for the applicable pollutant (potential emissions fall below 100 T/yr if and
only if the source complies with federally enforceable limitations) and potential emissions of the
pollutant are < 80 T/yr.

B = Actual and potential emissions are < 100 T/yr without permit restrictions.

UNK = Class is unknown.
Table 6 REGULATED AIR POLLUTANT FACILITY CLASSIFICATION -

polwtant | PTE | PTE | Thresholas | AIRSATS
(T/yr) (Tlyr) (T/yr)

PM 14.24 10.12 100 B
PM;o/PM; 5 14.24 10.12 100 B
SO, 1.74 1.41 100 B

NOx 108.68 79.32 100 SM
CcO 82.87 62.60 100 B
vOoC 89.50 86.60 100 B
HAP (single) <10 0.42% 10 B
HAP (Total) <25 0.241° 25 B

a)  As discussed previously there was a small decrease in HAPs emissions as a result of this project. Therefore, the HAP PTEs were taken from the
previous permitting project 61299.

Permit to Construct (IDAPA 58.01.01.201)
IDAPA 58.01.01.201 Permit to Construct Required

The permittee has requested that a PTC be issued to the facility for the modified emissions source. Therefore, a
permit to construct is required to be issued in accordance with IDAPA 58.01.01.220. This permitting action was
processed in accordance with the procedures of IDAPA 58.01.01.200-228, ‘

Permit to Construct (IDAPA 58.01.01.210.20)

IDAPA 58.01.01.210.20 NSPS and NESHAP Sources
IDAPA 58.01.01.210.20 states that “If the owner or operator demonstrates that the toxic air pollutant from the

source or modification is regulated by the Department or EPA at the time of permit issuance under 40 CFR Part
60, 40 CFR Part 61 or 40 CFR Part 63 and the permit to construct issued by the Department contains adequate
provisions implementing the federal standard, no further procedures for demonstrating preconstruction
compliance will be required under Section 210 for that toxic air pollutant as part of the application process.” For
this project there are Boilers, Emergency IC Engines, and a Combustion Turbine are being installed and all three
emissions sources are regulated by NSPS or NESHAP requirements. Therefore, as discussed previously modeling
for TAPs emissions increases is not required for this project.

Tier Il Operating Permit (IDAPA 58.01.01.401)
IDAPA 58.01.01.401 Tier IT Operating Permit

The application was submitted to convert a Tier Il operating permit to a Permit to Construct (refer to the Permit to
Construct section). Therefore, the procedures of IDAPA 58.01.01.400-410 were not applicable to this permitting
action. :
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Visible Emissions (IDAPA 58.01.01.625)
IDAPA 58.01.01.625 Visible Emissions

The sources of PM;, emissions at this facility are subject to the State of Idaho visible emissions standard of 20%
opacity. This requirement is assured by Permit Conditions 2.4, 3.4, 4.3, and 5.4.

Standards for New Sources (IDAPA 58.01.01.676)
IDAPA 58.01.01.676 Standards for New Sources

The fuel burning equipment located at this facility, with a maximum rated input of ten (10) million BTU per hour
or more, are subject to a particulate matter limitation of 0.015 gr/dscf of effluent gas corrected to 3% oxygen by
volume when combusting gaseous fuels and 0.050 gr/dscf of effluent gas corrected to 3% oxygen by volume for
liquid fuels. Fuel-Burning Equipment is defined as any furnace, boiler, apparatus, stack and all appurtenances
thereto, used in the process of burning fuel for the primary purpose of producing heat or power by indirect heat
transfer. This requirement is assured by Permit Conditions 2.5, 3.5, and 4.4.

Title V Classification (IDAPA 58.01.01.300, 40 CFR Part 70)
IDAPA 58.01.01.301 Requirement to Obtain Tier I Operating Permit

Post project facility-wide emissions from this facility do not have a potential to emit greater than 100 tons per
year for any criteria pollutant, greater than 100,000 tons per year for CO,e, or 10 tons per year for any one HAP
or 25 tons per year for all HAPs combined as demonstrated previously in the Emissions Inventories Section of
this analysis. Therefore, the facility is not a Tier I source in accordance with IDAPA 58.01.01.006 and the
requirements of IDAPA 58.01.01.301 do not apply.

PSD Classification (40 CFR 52.21)
40 CFR 52.21 Prevention of Significant Deterioration of Air Quality

The facility is not a major stationary source as defined in 40 CFR 52.21(b)(1), nor is it undergoing any physical
change at a stationary source not otherwise qualifying under paragraph 40 CFR 52.21(b)(1) as a major stationary
source, that would constitute a major stationary source by itself as defined in 40 CFR 52. Therefore in accordance
with 40 CFR 52.21(a)(2), PSD requirements are not applicable to this permitting action. The facility is/is not a
designated facility as defined in 40 CFR 52.21(b)(1)(i)(a), and does not have facility-wide emissions of any
criteria pollutant that exceed 250 T/yr.

NSPS Applicability (40 CFR 60)

Because the facility has three boilers, a gas turbine, and CI emergency IC engines, the following NSPS
requirements apply to this facility:

e 40 CFR 60, Subpart D¢ - Standards of Performance for Small Industrial-Commercial-Institutional Steam
Generating Units

e 40 CFR 60, Subpart IIII - Standards of Performance for Stationary Compression Ignition Internal Combustion
Engines

e 40 CFR 60, Subpart KKKK - Standards of Performance for Stationary Combustion Turbines

There was no change in the applicability analyses for Subparts Dc and IIII as a result of this project. Therefore,
refer to project 61299 for the analyses of these two subparts.

There was a change in the applicability analyses for Subpart KKKK as a result of this project. In the previous
project the emissions limits from Table 1 for a gas turbine rated at 50 MMBtu/hr were incorrectly identified (the
“stationary combustion turbine”, which includes the duct burner, is actually rated at 90 MMBtu/hr, (the turbine,
rated at 60 MMBtu/hr, and duct burner, rated at 30 MMBtu/hr, instead of 50 MMBtu/hr). Therefore, this section
of the Subpart KKKK analysis was redone as follows.
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§ 60.4325 What emission limits must I meet for NOy if my turbine burns both natural gas
and distillate oil (or some other combination of fuels)?

You must meet the emission limits specified in Table 1 to this subpart. If your total heat input is greater than or
equal to 50 percent natural gas, you must meet the corresponding limit for a natural gas-fired turbine when you
are burning that fuel. Similarly, when your total heat input is greater than 50 percent distillate oil and fuels other
than natural gas, you must meet the corresponding limit for distillate oil and fuels other than natural gas for the
duration of the time that you burn that particular fuel. This facility is installing a natural gas-fired turbine with
ULSD fuel as backup that is rated at 60 MMBtu/hr. Therefore, the following limits from Table 1 of the Subpart
apply.

Table7  Table 1 to Subpart KKKK of Part 60—Nitrogen Oxide Emission Limits for New Stationary Combustion Turbines

Combustion turbine heat

Combustion turbine type input at peak load NOy emission standard
(HHV)

. . > 50 MMBtu/hr and <850 | 25 ppm at 15 percent O, or 150 ng/J of useful
New turbine firing natural gas MMBtwhr output (1.2 Ib/MWh).
New turbine firing fuels other than > 50 MMBtw/h and < 850 74 ppm at 15 percent O, or 460 ng/J of useful
natural gas MMBtu/h output (3.6 Ib/MWh).
Heat recovery units operating Al sizes 54 ppm at 15 percent O, or 110 ng/J of useful
independent of the combustion turbine output (0.86 Ib/MWh).

These requirements are assured by revised Permit Condition 3.11.

NESHAP Applicability (40 CFR 61)
The facility is not subject to any NESHAP requirements in 40 CFR 61.

MACT Applicability (40 CFR 63)

Because the facility has boilers, CI emergency IC engines, and paint spray booths installed at the facility, the
following NESHAP requirements apply to this facility:

e 40 CFR 63, Subpart ZZZZ - National Emissions Standards for Hazardous Air Pollutants for Stationary
Reciprocating Internal Combustion Engines

e 40 CFR 63, Subpart HHHHHH - National Emissions Standards for Hazardous Air Pollutants: Paint Stripping
and Miscellaneous Surface Coating Operations at Area Sources

e 40 CFR 63, Subpart JJJJJJ - National Emission Standards for Hazardous Air Pollutants for Industrial,
Commercial, and Institutional Boilers Area Sources

There was no change in the applicability analyses for Subparts ZZZ7, HHHHHH, and JJJJJJ as a result of this
project. Therefore, refer to the Statement of Basis for project 61299 for the analyses of these three subparts.
Permit Conditions Review

This section describes the permit conditions for this initial permit or only those permit conditions that have been
added, revised, modified or deleted as a result of this permitting action.

PERMIT SCOPE

Permit Condition 1.1 describes the modifications to the existing processes at the facility process being permitted
as a result of this project.

Permit Condition 1.3 explains which previous permit for the facility is being replaced as a result of this project.

Table 1.1 was updated to reflect the new equipment being installed as a result of this project (specifically Boiler
No. 4).
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BOILERS NO. 2, NO. 3, AND NO. 4

Permit Condition 2.3 was modified to reflect the change in emissions from Boiler No. 4. In addition, footnotes “e”
and “f” were added to the table to clarify how hourly and annual emissions were determined when combusting
natural gas with ULSD fuel as backup.

Permit Condition 2.7 was modified to reflect the new natural gas usage limit as a result of installing a smaller
boiler than was originally applied for by the Applicant. The new limit was calculated as 669,741.8 MMBtu/yr
(annual fuel use per the Applicant for the modeling demonstration) + 900 Btu/scf (per the Applicant) x 1,000,000
Btu/MMBtu + 1,000,000 scf/MMscf = 744.2 MMscf/yr.

COMBUSTION TURBINE AND DUCT BURNER

Permit Condition 3.3 was modified to include footnotes “e” and “f” to clarify how hourly and annual emissions
were determined when combusting natural gas with ULSD fuel as backup.

Permit Condition 3.11 was modified to correct the Subpart KKKK emissions limits for a gas turbine rated at 50
MMBtu/hr to 60 MMBtu/hr.

PUBLIC REVIEW

Public Comment Opportunity

Because this permitting action does not authorize an increase in emissions, an opportunity for public comment
period was not required or provided in accordance with IDAPA 58.01.01.209.04 or IDAPA 58.01.01.404.04.
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APPENDIX A — EMISSIONS INVENTORIES



Natural Gas

900 Bru/ft’ NG Py /PHzs $0; %0,
Erm. Factor Ers. Erz Factar Em Factor Em Fastor Erm. Factor Em Factor
HeatInput Nat, Gas Ysage Operztion Sourre Factor Units Em. Rate Em Rate ‘Source Ene. Factor Talts Em.Rate  Em Rate Source Era Factor Taits Em. Rate Erz Rate
1D (10° Bru/hr} {18° /ey (Hr/¥r) tote 7 {B/ar) (TPY) Note 1 o/br) __(TPY) Note7 (/i) [e14]
Baller2 550 00611 4900 Mfgr. 001125 RB/MMEw 0519 152 Table1.42 06 B/ K 0.037 009 Migr. Bfbr 2911 713
Bailer3 550 0.06%1 4,500 Migr. 001125 B/MMEm 0.613 152 Tabls 142 06 /10 R 0.037 009 Migr. B/ar 2511 713
Torbine 600 00667 8760 Table3.1-2x 00066 b/MMBrm 0396 173 Table3.1-22  0.00006 B/MMBre 0005 00z Migr. 010 B/MMBr 6000 2628
HRSG 300 60333 4500 Migr. 00135 B/MMBm 0.503 059 Table 142 06 B/ s 0020 085 Migr. Th/hr 4215 1033
ottt Boe2) 500 0.0556 4500 Mg 001125 BGMEm 0563 130 | Tabeisz 06 ppot® 003 o0os e /e 2700 662
Blrs/Turbine/HRSG Subtotal z60 7.4 0,13 0633 18.74 5748
Heat/Chilled H,0 Ermer. Dissel G Ffator  Em o Fastor . Factor o MaxFoel Eex Factar Ere Factor
eat/ 40 Emer. Diesel Gen. ST g ot EmBae s00besyr | PR Emfaert R Fmae Sookoyr| T Emfawr SO EmRate  500he/yr
W HP {e/bp-he) (b/br) 129 {15ppms) {626gal/her) (W/hr) (OFY) {e/bphr) {b/br) )
EG181 500 787 500 Higr. 014 g/bphr 0231 006 | MassBamce 00002115 Bjgal 0013 040 Higr. £00 &/EpEr 6676 167
EG492 500 757 500 Mg, 014 g/bphr 023t 006 | MassBalince 00002135 Bfed 0013 000 Migr. 400 g/hpbr 6576 167
£G483 560 757 500 Mg 014 ghphr 0231 006 | MassBalamee 00002135  B/gl 0013 000 Migr. 400 g/hphr 6576 167
G484 500 757 500 Mg 014 g/hphr 0234 006 | MassBalince 00002135 /gt 0013 000 Migr. 400 2/hphr 8676 167
Boilers 2,3, 4,5, HASG, and Turbtne Diesed PMy, Emslssions {see below) 792 158 03¢ o007 4729 545
All OtherExisting BYUI Sources
Erer. Generators (500 hr/yr ea) (Note 3) 528 132 125 1898
Paint Boaths (Hote 4) 0.48 153 - -
Weldtng 0.003 002 - -
| Ash Hazdling System 100 037 - -
Total [YPY) 1819 1027 053 1.66 5273 9260
Existing Permit Tot. Ere. {TPY) 261 2498 10032 9979 1207 80
Ex. Preat Coal Erm (9300 TPY-$36 TPH)! Emtssions for Total Emtssions.
Incr/Decr. Current to Future (TPY) 791 1469 -95.79 9813 2797 12.60
Natural Gas
900 Bru/f* NG @ VoT PB
. Erefactor  Fm EmFactor Era Factor Era Factor Era. Factor En. Factor
Heat Input Nat Gas Usage Gperation poblaiy Faor  Uuits EmiRate  EmBate e EmFacor T ET FmRate FmRae | TN EmFactor Dnits Em Rate
[} (10° Brw/hr} (ot ¥ me (HrfYr) Ko7 (/) ary) Ko7 @/k)  (OFY) Hote7 (b/br) 10 a3ne
Botler 2 550 00611 1900 e, /kr 3231 752 Nigr. 0006 WjMHEw 0330 081 | Tabelidz 00005 B/aois 000003 Birz 29944
Boiter 3 550 09611 1900 Mége, /be az3¢ 792 Migr. 0006  MyMMBm 0330 081 | Table142 00005  B/1os’ 000003 Bir3 29944
Turbice 60.0 00667 8760 Mege, 0592 B/MMBn 5490 2405 | Table312a 00021 D/MMBm 0426 055 | Tablediza  N/A B/ E NyA Birt 27222
HRSG 08 00333 4300 Migr. Bk €215 1033 | Tablelsz 55 B/tO*R' 0183 045 | Table142 00005  Bs10*f  0.00002 Tarbtos 584.00]
potler W) 500 00556 4900 Mg B/br 3000 735 Migr. 0506  T/MMEm 0300 074 | Tablel4z 00005  Byro*f’ 000003 HRSG 16333JNG lrat or Birs {10° £3/57)
Blrs/Turbine/HRSG Subtotal 1917 5757 127 335 0.00011 Tatal 1618.44 1034
. Diesel 16* gative
£ Factor E: Era. Facton Eo. Factor
Heat/Chilled H,0 Eress. Diesel Gen. T e oeme EmBae S00kyyr | PO * EmFactor ErwRate 500 krfyT| B2 6221
(54 He /5) am (b/bphr} B (@FY) B3 16221
EGam1 500 757 Migr. 050 __g/bphr 0833 021 Table331 00025 1563 048 WA N/A Birs 147.46
Ecim2 500 757 Mg 050 0533 oz | Tabe331 o025 1503 048 WA L7 Tarbize 17635
£Ga83 500 7857 Migr. 050 LE oz Tabie331 00025 1903 o048 WA B/A RASG .00 Dieset listt for Birs £10° gal/5x]
EG384 500 757 Migr. 050 0834 021 Table331 00025 1303 o048 NjA /A Total &39.82
Dieszl Emssions (See Below) 1452 290 003 o0t 0.0£+00 0.00021
ATl OtherExisting BYUl Soarces
Ercer. Generators (500 hr/yr ea) (Hote ) 403 180 oot
Patat Booths (Hote 4) - 3533 7aM17 -
Welding - - -
Ash Hardling System - - -
Total [iad) 2251 6534 4424 7938 2.0005
‘Existing Perrait Tot. Em_ (1PY) 4167 381 3235 8421 623
Ex. Prmt Coal Ers {9300 TPY-4.36 TPH) Entssians bove t Total Eissions.
1ner/D: O future [TPY). -19.16 2150 129 483 -623
No.2 Diesel (ULSD)S
135,630 Bru/gal Diesel (BYUI Fuel Supplier} FMys PMys 50, NG,
Em.
Ers Factor Em Em. Factor Ern. Factor Em Factor Em. Factor Em. Factor Em Factor
Heatlnput usp Operation Somrve Factar Unlts Er.Rate Em Rate Soarce Em Factor Units Em.Rate  Erz Rate Sowrce Erx Factor Unlts Ere-Rate Em. Rate :’::I:: Em Factor Vnlts Em Rate  Em Pate
1] 119° B/ 110 gal/hir} {Hr/Yr) Note7 [:745] (e} Note7 (B/br)  (FY) @/br) aryy Note7 @/} ar
Batler2 550 04055 400 Migr. 0.845 To/MMBte 2475 050 Migr. 04054 Ih/MMBta 02397 0.00 Table 131 0213 B/10% g2l 04886 002 Mgy, Bjhr 7910 158
Boiler3 550 04055 400 Migr. 0045 B/MMEta 2475 050 Mgr. 08051 BAMBm 0297 060 | Tablel3t 0213 Rytoteat 0085 0.0z Megr, I/hr 7910 158
Tarbice 604 04424 400 TabledlZa 0012 B/MMBm 0720 014 | Tablediza 0012 T/MMBm 0720 000 | Tabledl2a 00015 B/MMBr 0.091 002 | MEr 0402 B/MMBn 28120 482
HRSG 300 o221z o NA A A HA
Boiler 4 500 03687 400 Migr. 0045 Ib/MMBta 2250 045 Mg, 0D0SY  B/MMB 0270 000 | Tablel3d 0213 B/icteal 0079 00z | Mge Ib/br 7350 147
Total 732 158 158 0.00 034 0.07 4729 948
135,630 Btu/gal Dlesel (BYUI Fuel Suppller) =] YOC Pb
EmFator  Fm  EmFamar EraFactor Ere. Factar Era.Factor
Heat Input uisp Operation T e T EmPRate  EmRae el Emfacmr DU Pmmme Empae | FUCC Eafacor EmRate  EmRate
D 110 Bru /hrl {10%al/hr) (He/¥e) Hote7 (/kr) (TPY) Note? B/ [P0 Hote 7 (ks arm
Bolicr 2 550 04055 100 iz, B/ar 3023 060 T, 0006 BB 0002 0.00 WA [ 600
Batter3 550 04055 400 MG, B/h 3024 069 Mee, 0006  B/MMB 0002 0400 n/A ? 000
Turbine 600 04324 400 MEr 00945 b/MMBro 5570 113 Table3.1-2a 0.00051 B/ MMEn 0025 0005 | Table31-22 0000014 b/MMBra 000021 0.00004
HRSG 300 02212 3 N/A N/A B/A 000
Boller 4 500 03587 400 Mar. /e 2895 056 Mizr. 0006 /MMBra 8002 oLo N/A 0.000 0.00
Total 14524 290 8.03 0.01 0.00021 0.00004
900 Bra/f* KG €Oz CHy N:0 [
Em Factor Em Er. Factor Erz Factor Ers Factor Ere Factor Er Factor
HeatInput Nat.Gas Usage operation i S i et EmFactor TOUEST FmRae EmBae | FEUOEC EmBacor S . Rate {Mote5] GHG coze
L) (10* Bru/hr} no*r’mn (He/¥r) [B/he] [11:4] (k) (OFY) (B/kc) GHG  Factor etric Tons/¥r)
Boller 2 55.0 00611 4900 Table1.42 120000 B/10°#° 7333 17567 | Tablet42 23 B/10*R’ 0141 034 | Tablel42 2z B0 0.13% 0, 1 BI860 83860
Boller 3 550 0.0613 4900 Table142 120000 B/10°f¢ 7333 17967 Table 142 23 B/10*R 0441 034 |} Table142 22 Br1ote" 0.13¢ CHE 21 108 23
Turbine 0.0 00667 B760 Table3.1-2a 110 B/HMMBiw £500 28,308 Table31-2a NfA B/MHEm 0.000 000 Table 142 H/A 0000 N0 310 1.03 320
HRSG 300 0.0333 4300 Table142 120000 R/1o*a’ 4,800 9.800 Table 14-2 23 BACK 0077 019 | Tableig2 22 Br10% e 0073 Tatal COZe (TPY) 83862 84203
Balier 4 50.0 0.0556 4500 Table142 120000 [/i0ts} 6,667 16333 Table 142 23 Bnetat 0128 031 } Table142 22 BOSH 0422
Botlers Sebtotal 90,975 113
Heat/Chilled H,0 Erser. Diesel Gen Existing €Oz,
K i1 Bibobe 500 brfvr o, i 3564 32339
£Gim 500 757 500 Table3z1 T 115 a71 218 e 2t 103 1969
EG182 500 757 500 Table33-1 115 a7 218 N0 10 69 19390
EGAB3 500 757 500 Table33-1 115 a7 218 Total COZe {TPY) 35819 53697
EG184 500 757 500 Table3d1 11§ o1 218
Metric Tons (M} =T *0.5072
All OtherExisting BYUI Sonrces.
Erner. Geoerators (500 bi/yr ea) (Hote 3) 115 2372 593 NA HA MA
Patat Booths {Hote 4} - - - -
Weldlag - - - -
Ash Handling Systesa - - - -
otal FutureEmisstons (TFY) 92438 119 1138 90345 90702
Ex. Pruat Coal Em. {9300 TPY-4.36 TP Table 1.1-20 4810 20572 22367 Table 1.1-19 006 454 1136 { Table1.1-39 004 03 757 35819 53637
‘Exist. Permit - Total Entssians {TPY]] 30,011 39,293 455 1139 304 760
Iocr./Becr. Cutrent to Futare (TPY) ~30.011 53,145 -112.7 749 54,526 37,006
135,630 Bru/gal Dlesel {HYUL Fuel Supplier} 0, € N0 coze
Era Factor Erm. Er. Factor Ers. Factor Erz Factor Erz Factor Em Factor
Heattaput 150 Operation e bemor van EmBue FraBae ToMel Emfacor TUT EmRae Emfae| DO EaBater ST Emfate  EraRae {totes) GHG coze
111} £10° Bru/hr) (18’ (Hr/¥r) B/} am {b/hr)  (TPY) (B/be) ar GHG Factor {Metrdc Tons/Yr}
BotlerZ 350 04055 100 Tl 1312 22300 B0z | 508 1809 | Table33d TA 0000 000 | Table138 026  B/10°zal 6105 062 o 1 6382 648z
Botterd 550 04055 100 Thle1312 22300 pro‘m) 9943 1809 | Table33=t HA 0000 000 | Table138 026  B/10°en 0105 002 [« 21 [ 0
 Turbine 600 04424 400 Table3.1-2a 157 Br/HMBa 2.420 1,884 Table3.1-2a HA 0.000 0.00 Table31-22 HA 0.000 000 N0 310 0.1 17
HRSG 300 02212 o KA HA NA Total CO2e (TFY] 6482 £500
Botler § 500 03687 400 Table13-12 22300  [b/10" gal 8221 1644 Yable 331 N 0.000 000 Table 138 026 B/10% zal 0.0%6 002
Totsl for Diesel 714537 009 206 6182 §500
Hote 1. fasassamed to b
Motz 2 Botler 4 3 Bolker: v 383,877 10° */vr). rd wp to 400 he/yr on No 2 fecloit {128,571 107 gal/s). Hourly C0y, CHa, and N0 emisslons are cakulated ustag natural gas for 8760 br/vr.
Mote3. 300K, B o n ~seneratars [EG481 and EG482)skown bere as belng partofthis
k L
Note 4. Spray paint spray b 2 br/hrat$.0gal/hrl

Motz 5. Source: Table A-1 1o Subpart A Part 98- Global Warming Potentlals
Note 6. Ultra-oww Sulfsr Diesel, S content = 15 pprmw, 31.3 gal/Br @ 7.05B/gal
Note7. the 15 ide ke botl AttachrentX ofth




Natural Gas

900 Bru/f? NG Py PMas S0: KO,
Foa.
Exa Factor Ena Factor EmFactor  fm  Emfacwr Era. Factor
Heatfnput NatGasUsage | Opecation | FLP3000 prpacor EEOT Empae  Emmae | FTUCET R PR pmae Fefate e EmPwwr R EmRae Era Rate
L] (10" Bru/hry 1106 /hr) {Hr/¥r} Note? @b/kr) oryg Hote1 /) Kote 7 (ib/br} aw
Boiler 2 550 00613 8360 M. 001125 B/MMBtz 0619 259 Table 1.4-2 05 B/10°8° 0.037 0.15 Migr. J:7) t 2911 1217
Boiler 3 550 00611 8360 Migr 001125 B/MMBiu 0619 259 Table 142 05 B/10° 8 0037 0.15 Migr. Bfht 2911 1217
Tarbine 6007 00667 8760 Table31-2a 00066 IB/MMBre 0396 173 Table3.1-2a 000008 B/MMBtw 0005 002 Migr. 010 B/MMEn 6000 2628
BASG 300 00333 B760 Migr. 00135 b/MMBtu 0.405 177 Table14-2 05 B/10° 8° 0.020 049 Migr. B/ 4215 1846
Boiler 4 (Hote Z) Nataral Gas 500 0.0556 8360 Mg, 001125 B/MMBra 0563 235 Table14-2 05 R/10tst 0033 014 Mgr. Bfbr 2700 1129
Blrs{Turbine/HRSG Subtota) 260 1103 013 055 18.74 BO36
s
Heat/ Chilld ,0 Erzer. Diesel Ge Emn Factor Em Fastor EmFator  Em MaxFrel Eex.Factor
leat/ 0 Erzer. Diesel Gen. et EmBacor PpO Bmmme  Soohgyr | CTAET TR, MR emmae soobofy e Emacor  Facor  FmRae  S00hifse
L4 HP {g/hpbr) LTE) (S ppm S 625 @al/by  (B/kr) ) (e/bpbr) /4r)
G381 500 757 500 Mgr. 0.14 &/hphr 023% 006 |MassBahince 000021  Ib/gal 0013 0.00 Migr. 100 g/hphr 6676 167
G182 500 757 500 MEr. 014 ghphr 0234 006 | MassBalance 000021  Bb/gal 0013 000 Migr. $00  ghphr 6676 167
EG103 500 757 500 Migr, 014 gphr 0234 006 | MassBalince 000021  Db/gal 6013 000 Migr. 400 ghphr 6676 167
G184 500 757 500 MEr. 014 2/hphr 0234 006  |MassBalince 000021 /gl 0013 0.00 MEr 400 g/iphr 6676 167
Ballers 2,3, 4, 5, HRSG, and Tarbine M, Emmlssions [see bekmy) 782 158 034 007 4729 946
All OtherExisting BYUl Sources
Erer. Genzratars (500 br/yyea) (Hote 3) 525 132 125 1838
Patnt Bootks (Note 4) 048 153 - -
Welding 0603 0oz - -
Ash Handling System 1.00 037 - -
Totsl Fature Emissions (TPY): 18.19 1417 853 189 9273 115.47
Existing Fermalt Tot Ere. (TFY) 261 2496 10032 9979 1207 Bd
‘Ex Prrat Coal Em {9300 TPY-4.36 TPH) Emissians for Th Perralt Total Ersfssions.
ncr./Decy. Curvent to Future (TPY). -791 ~10.79 -99.79 ~97.96 -27.97 3547
Natural Gas
900 Bu/f* NG, [ voc [
Erz
Erm Factor Em Factor EmFactor  Em.  EmFactor Era Fastor
Heat Inpat fatGasUsage | Operation | FRPS0 g paceme UMY Empae  Emmae | FUOCT T FIERC pmae beRae T EmFawr r"mr . Rate
o £10° Bru/hrl f10* f'/met (HF/Yr) Note7 {ofk] [wis] ote? (bfbi) [139] Hote? (ib/hr) K6 10°R3NT
Boilerz 550 00611 8360 Migr. B/br EFED 1352 Migr. 0506 BB 0330 138 THEIAZ 00003 m/lo°f  0.00003 Birz 510.9]
Boller3 550 00611 8360 MEr. Ib/br 3234 1352 Migr. 0006 BMMBm 0330 138 Table142 00005  Dyio*a* 000003 B3 51089
Tarbice 600 00667 B760 MEr. 0092 b/MMBta. 5490 2405 Table31-Za 00021  DBMMBt 0.126 055 Table3.1-2a N/A B0t A NjA Blrd 46144
HRSG 300 0.0333 8760 Migr. b/br 4215 1846 Table1.4-2 55 B0t n* 0183 083 Table 142 05005 w1t R 000002 Turbine 58480
Boiler 4 {Not= 2) Naterat Gas 500 0.0556 B360 Megr, bfbr 3.000 1254 Migr. 0006 BMMBm 0300 125 Tablel42 00085 /10°%" 000003 HRSG 29200| G Bralt foe Birs (10° £3/57)
Blrs/Turbine /HRSG Subtotal 19.17 B2.08 127 537 0.00011 Tatal 236222 1778
Diesel 10 malivy
e, Eraer. Dissel Ges Era Factor ErmFactor  Em
leat/Chilled H,0 Ereer. Diesel Gen. Source | Er-Factr Em.Bate  S00kr/yr ‘Soree Factor Erm Rate 500 ar/5T Blr2 16221
w HE {e/bphe) /) fues) (b/hp/hr) Bjhe B3 16221
EG48L 500 757 Mfgr 050 0R34 021 Table33-1 0.0025 1503 648 N/A N/A Bird 14746
EG482 500 757 Mgr 050 B34 021 Table33-1 00025 1903 048 N/A R/A Turbice 17695
EG483 500 757 Megr 050 0.834 021 Table33-1 00025 1503 048 /A RjA HRSG 008} Djesed Hmit for Birs (107 gal/sr]
EG4B4 500 757 Mer. 050 0834 021 Table33-1  0.0025 1503 048 N/A NjA Total 5‘832‘ 472
Diesel Emssions (See Below] 1452 250 003 001 008400 oo00021
All OtherExisting BYUI Sources
Ermer. Geerators (500 hr/yv e2) (Note 3} 403 180 001
Paint Booths (Hote 4) - 3533 74117 -
Welding - - -
Ach Handling Systera - - -
Tota] future Emissions (TPY}) 223% 8985 4424 8139 0.0005
Fxleting Permit Tot Em. (TPY)| 1157 By EiXH 8121 623
Ex. Prmt Coal Em (3300 TPY-4.36 TPH) Emissions for
incr./Decr. Current to Future (TFY) “19.16 4601 129 282 623
No.2 Dlesel (ULSD}$
135,630 Bru/gal Diesel (BYUI Fuel Supplier) My BMys 50, KO,
Em Em
Era Factor Fra. Factor Emfartor  Fm  EmFactor Fra Factor Era  EraFactor Fes
Heat Input. ULSD Operation Sourve Em Factor Vnlts Em Rate Em Rate Source Factor Valts Em Rate Ena Rate Somrce Em. Factor F‘mr Em Rate Em Rate :ﬂﬁ Factor Units Em Rate Rate
2] (10* Bru/hny 110’ eai/hn) {Hr/¥r) Note7 {Ib/hr} (TFY} Note7 {b/bs) am) (/B Hote7 (/ar) army
Boller2 550 06,4055 400 Migr. 0915 o/MMBt 2475 0350 Mige. 006054 B/MMBm 0297 000 Table13-1 0213 /10 e 0086 002z MEgr. Ibfbr 7316 158
Boller3 550 04055 100 Migr. 0035 B/MMBu 2475 050 Mfgr. 00054 B/MMBm 0297 200 Table13i 0213 T/iotes 0086 002 Megr. Ib/kr 7910 158
Turbine €00 0.4424 400 Tahle31-2a 0012 b/MMBa 0720 o.14 Table3.1-2a 0012 B/MMBla 0720 000 Table34-22 00015 B/MMBn 0.091 002 Miar. 0.402 T/HMBra 24120 482
HRSG 300 02212 o HA HA HA KA
Botler 4 500 03687 400 Mfgr. 0.045 B/MMB 2250 045 Megr, 00054 B/MMBra 0270 0.00 Table13-1 0213 B/t 0073 002 Mge Ih/he 7350 147
Yotal 7373 7.92 1.58 158 0.00 034 0.07 4729 346
135,630 Bru/gal Dlesel [BYUI Fuel Suppller) o0 VO Pb
Erm Fastar Er. Fartor EmFactor  Em  EmFacwr Er. Factor
Heatinpat Uisp Operation Souree Era Factor Units Em Rate Em Rate Somrce Fastor Units Erz Rate Era.Rate Source Em Factor Erm Rate Em Rate
h(] £10¢ Bu/hrl f16%gal/mny (He/YT} Hote?. (Gb/br) TPy} Nate? (/kry Kote? (1 72%] )
BollerZ 55.0. 04055 406 Mise, /kr 3024 [ Hir. 0006 B/WMEw 0002 6.00 /A 0 200
Boller 3 550 0.4055 400 Mer. /bt 3024 050 M. 0006 D/MMBre 0002 0.00 NiA o 000
Tathine 60.0 04424 400 MEr. 00945 B/MMBID 5670 113 Table31-2a 000041 B/MMBm 0025 0.005 Tabled1-2s 0000014 B/MMBa 060021 0.0000%
HRSG 100 02212 0 N/A HiA WA 000
Boller 4 500 03687 400 Mégr, Ib/br 2805 056 Migr. 0006 B/MMEBr 0002 000 nA 0000 000
Total 14524 290 003 0.01 0.00021 0.60004
900 Bru/f’ KG <0; CHy Ki0 €0,
Fea Fartor Emfactor | Em Fra Factor
Heat Input Kat GasUsage | Operation | %" e Factor Emfate  EmRae | STRROC PR Frafate  EmRae e EmFactor Em Rate e Rate @oz5)  GHG caze
1 116° Bru/hr} 10" e} (He/Ye} M/30° 80 b/bc} arn Mb/10° {fhe) (TPY} /1Ay [o/br) (1PY) GHG  Factor (etric Tons/¥r)
Boiler2 550 00611 8760 Table 142 120000 7333 3z1z0 Table 1.4-2 23 0.141 0.62 Table 142 22 0134 059 o, 1 132421 139,421
Boilerd 55.0 00611 ’760 Table 142 120,000 7333 32120 Table1.4-2 23 0.141 062 Table 142 22 0134 059 CHY 2L 2z 41
Turblce 600 0.0667 8760 | Table312a 157 9420 41260 | Tablez12a WA 0.000 0.00 Table142 H/A 0000 290 TowlCOZ[TPY) 139423 139462
HRSG 300 00333 B760 Table14-2 120,000 4000 17520 Table1.4-2 23 0077 03¢ Takle 142 22 0073 032 (£:£3 21 102 -2.133
Boiler 4 s00 0.0556 8760 | Tablela2 120000 6667 29200 | Table14z 23 o128 656 Table142 22 0122 054
Boilers Ssbtotal 152,220 213 2.03
Heat/Chilled H0 Erver. Diesel Gen. Existing C0,,
He Ibfhobr 500 befvr 3 i 47319 2928
EG481 757 500 Table33-1 115 871 218 CHY 2t 104 1972
EG482 757 500 Table33-1 115 871 218 Ko 319 €9 19450
EG48T 757 500 Table33-1 115 B71 218 Total CO2e (TFY) 47492 61350
EGi8s 757 500 Tabledd1 115 e 218
Metric Toas (MT]=T* 09072
All OtherExisting BYUI Sources
Erser. Generatars {500 hr/yrea} (tiote 3) t1s 2372 593 nA HA HA
Patnt Booths (Note 4} - - - -
Welding - - - -
 Ash Handling Systera - - - -
Total Future Emissions (TPY} 36,608 153683 213 2034 139423 139,462
Ex Prrat Coal Em. (5300 TPY-4.36 TFH) Table1120 4810 20572 22367 | Tk 1119 006 154 1136 | Tabeti1s 004 303 757 7319 52928
Exist Permit - Total Ersissions (TFY)| 30,011 52,160 453 1141 304 762
1 S it to Foture {TPY)| 6397 101524 455 -112.0 2304 742 92,104 96534
Hote 1. Sulfor content of matoral gas assurzed o be 85 ppmw
Hote 2. Baiter . Under Boiler: v (383877 10° £*/vrL and p to 300 br/st on HaZ feel oll (128571 10" gal/yx). Hoarhy €05, CHe, and s Brfyr.
Kote 3. existing 300 KW R R Y ind EG48421.
3 ke extsting generator be Ther I perrait
Note 4. Piysical Factlities #1 Spray restrition
Kote 5. Soarce: Table A-1 1o Schpart A Part 98- Giokal Warrsinz Potentals
Kote 6. Ultra-kon Salfur Diesel. § content = 15 ppr, 313 gal/hr @ 7.05 I/l
Note7. 5 0 providh factor v 0 b




Modeling Emission Inventory - Proposed Potential to Emit

Fuel Oil
Emission Unit Stack ID PM10 PM2.5 502 NOx co Lead
Ib/hr ib/hr Ib/hr Ib/hr Ib/hr  Ib/br Ib/hr Ib/hr ib/hr tb/hr tb/hr ib/hr
24-hrAvg  AnnualAvg  24-hr Avg Annual Avg Max. 3-hrAvg Max Annual Avg Max 8-hrAvg  monthly Avg 1/4ly Avg

The Ib/hr maximum emission rates for PM10, PM2.5, and NOx shown here reflect that the generators will only he tested for maximum half hour petiods, i.e,, EG_AUST actual maximum emission rate = 1.254 Ib/hr Nox x 0.5 = 0.627 b/hr.
The annual average emission rate for the generators reflects annual operation of 500 hr/yr, i.e., EG_AUST actual maximum Nox emission rate = 1.254 Ib/hr *500 hr/yr + 8760 hr/yr = 0.071 Ib/hr.

CO and SO2 have maximum concentrations below the significant emission threshold for the proposed project (BLR2, BLR3, BLR4, BLR5, Turbine, HRSG, EG481, EG482, EG483, and £G484). See below.

The Bypass stack and the turbine/HRSG stack will not operate at the same time. The HRSG will not operate on fuel oil.

1 Austin Bldg Paint Booth AUST_PB 0.0260 Annual 0.0260 0.0260 0 4] Lead was not
2 Proposed Boiler Stack BLR2 1.2375 PM10 was 0.2870 0.0136 7.9100 0.3612 modeled.
3 Proposed Boiler Stack BLR3 1.2375 not 0.2970 0.0136 7.9100 0.3612
4 Modified Existing BirS g BLR4 1.1250 modeled. 0.2700 0.0123 7.3500 0.3356
6 Turbine Bypass Stack BYPASS 0.7200 no annual 0.7200 0.7200 24,1200 1.1014
7 Auxillary Services Bldg Generator EG_ASER 0.0873 NAAQS at 0.0873 0.0100 1.2461 0.1430
8 Austin Bidg Generator EG_AUST 0.0476 this time. 0.0476 0.0050 0.6270 0.0710
9 Benson Bldg Generator EG_BENS 0.0714 0.0714 0.0090 1.0397 0.1190
10 Clark Bldg Generator EG_CLRK 0.0873 0.0873 0.0100 1.2461 0.1430
11 Hart Bldg Generator EG_HART 0.1508 0.1508 0.0170 2.0794 0.2370
12 Kimball Bldg Generator EG_KIMB 0.6508 0.6508 0.0740 9.1033 1.0390
13 Kirkham Bldg Generator EG_KIRK 0.0317 0.0317 0.0030 0.4206 0.0480
14 Library Bldg Generator EG_LIBR 0.1190 0.1190 0.0140 1.6667 0.1900
15 Manwaring Bldg Generator EG_MAN 0.0873 0.0873 0.0100 1.2461 0.1430
16 Physical Plant Bldg Generator EG_PHYP 0.0476 0.0476 0.0050 0.6270 0.0710
17 Radio Graphics Bldg Generator EG_R_GR 0.0635 0.0635 0.0070 0.8333 0.0950
18 Ricks Bldg Generator EG_RIKS 0.1130 0.1190 0.0140 1.6667 0.1900
19 Romney Bidg Generator EG_ROMN 0.0714 0.0714 0.0090 1.0397 0.11%0
20 Smith Bldg Generator EG_SMTH 0.0238 0.0238 0.0020 1.6826 0.1920
21 Snow Performaing Arts Cntr Generator EG_SNOW 0.0476 0.0476 0.0050 0.6270 0.0710
22 Spori Bldg Generator EG_SPRI 0.0397 0.0397 0.0050 0.5238 0.0580
23 Auditorium Generator EG481 0.0516 0.0516 0.0120 1.4762 0.3370
24 Auditorium Generator EG482 0.0516 0.0516 0.0120 1.4762 0.3370
25 Emergency Generator Stack EG483 0.0516 0.0516 0.0120 1.4762 0.3370
26 Emergency Generator Stack EG484 0.0516 0.0516 0.0120 . 14762 0.3370
27 BLR Stk 1- Turbine / HRSG EUO1/EUC1IA 0.7200 0.7200 0.7200 24,1200 11014
28 Physical Facilities Paint Booth 1 PFPB1 0.0850 0.0850 0.0850 0.0000 0.0000
29 Physical Facilities Paint Booth 2 PFPB2 0.0287 0.0287 0.0288 0.0000 0.0000
Modeling Emission Inventory - Significant Impact Modeling
Fuel Oil
Emission Unit Stack ID PM10 PM2.5 502 NOx co Lead
Ib/hr Ib/hr lb/hr Ib/hr Ib/hr Ib/fhr Ib/hr b/hr Ib/hr Ib/hr Ib/hr Ib/hr
24-hr Avg  AnnualAvg  24-hr Avg Annual Avg Max. 3-hrAvg Max Annual Avg Max  8-hrAvg  monthly Avg 1/4ly Avg
i Proposed Boiler Stack BLR2 0.086 - 0.086 3,024 3.024
2 Proposed Boiler Stack BLR3 0.086 - 0.086 3,024 3.024
3 Modified Existing BIr> BLR4 0.079 . 0.079 2.805 2.805
5 Turbine Bypass Stack BYPASS 0.081 0091 5.670 5670
7 Auditorium Generator EG481 0.013 0.013 0.834 0.834
8 Auditorium Generator EG482 0.013 0,013 0.834 0.739
9 Emergency Generator Stack EG483 0.013 0.013 0.834 0.739
10 Emergency Generator Stack EG484 0.013  0.013 0.834 0.739
i1 BLR Stk 1- Turbine / HRSG EUO1/EUD1A 0.091 .- 0.0909 5.670 5.670
12 Existing Boiler Stack Existing Boiler Stack -21.5 :-21.54 -5.13 5,13
i3 Existing Boiler Stack Existing Boiler Stack ~32,3 -32.31 -7.69 -7.69
14 Existing Boiler Stack Existing Boiler Stack -37.7 377 -8.98 -8.98

15 Existing Boiler Stack Existing Boiler Stack 3.81 -3.81 -3.78 -3.78



Modeling Emission Inventory - Proposed Potential to Emit

Natural Gas
Emission Unit Stack ID PM10 PM2.5 502 NOx co Lead
Ib/hr ib/hr Ib/hr fo/hr Ib/hr Ib/hr b/hr fb/hr Ib/hr  Ib/hr b/hr ib/hr
24-hr Avg Annual Avg 24-hr Avg  Annual Avg Max. 3-hrAvg Max___ Annual Avg Max _ 8-hr Avg monthly Avg  1/4ly Avg

The lb/hr maximum emission rates for PM10, PM2.5, and NOx shown here reflect that the generators will only be tested for maximum half hour periods, i.e., EG_AUST actual maximum emission rate = 1.254 Ib/hr Nox x 0.5 = 0.627 b/hr.
The annual average emission rate for the generators reflacts annual operation of 500 hr/yr, i.e., EG_AUST actual maximum Nox emission rate = 1,254 |b/hr *500 hr/yr + 8760 hr/yr = 0.071 Ib/hr.

€O and SO2 have maximum concentrations below the significant emission threshold for the proposed project (BLR2, BLR3, BLR4, BLRS, Turbine, HRSG, EG481, EG482, EG483, and EG484). See below.

The Bypass stack and the turbine/HRSG stack will not operate at the same time. The HRSG will not operate on fuel oil.

1 Austin Bldg Paint Booth AUST_PB 0.026 Annual 0.026 0.026 o [+ Lead was not
2 Proposed Boiler Stack BLR2 0.825 PM10 was 0.825 0.825 2,911 2911 modeled.
3 Proposed Boiler Stack BLR3 0.825 not 0.825 0.825 2911 2911

4 Modified Existing BIr5 BLR4 0.750 modeled. 0.750 0.750 2.700 2.700

6 Turbine Bypass Stack BYPASS 0.396 no annual 0.396 0.396 6.000 6.000

7 Auxillary Services Bldg Generator EG_ASER 0.090 NAAQS at 0.087 0.010 1.246 0.143

8 Austin Bldg Generator EG_AUST 0.045 this time. 0.048 0.005 0.627 0.071

g Benson Bldg Generator EG_BENS 0.075 0.071 0.009 1.040 0.119

10 Clark Bidg Generator EG_CLRK 0.090 0.087 0.010 1.246 0,143

11 Hart Bidg Generator EG_HART 0.150 0.151 0.017 2079 0.237

12 Kimball Bldg Generator EG_KIMB 0.650 0.651 0.074 9.103 1.039

13 Kirkham Bldg Generator EG_KIRK 0.032 0.032 0.003 0.421 0.048

14 Library Bldg Generator EG_LIBR 0.119 0.119 0.014 1.667 0.190

15 Manwaring Bldg Generator EG_MAN 0.087 0.087 0.010 1.246 0.143

16 Physical Plant Bidg Generator EG_PHYP 0.048 0.048 0.005 0.627 0.071

17 Radio Graphics Bldg Generator EG_R_GR 0.063 0.063 0.007 0.833 0.095

18 Ricks Bidg Generator EG_RIKS 0.119 0.119 0.014 1.667 0.190

19 Romney Bldg Generator EG_ROMN 0.071 0.071 0.009 1.040 0.119

20 Sinith Bidg Generator EG_SMTH 0.024 0.024 0.002 1.683 0.192

21 Snow Performaing Arts Cntr Generator EG_SNOW 0.048 0.048 0.005 0.627 0.071

22 Spori Bldg Generator EG_SPRI 0.040 0.040 0.005 0.524 0.059

23 Auditorium Generator. EG481 0.052 0.052 0,012 1476 0,337

24 . Auditorium Generator. EG482 0.052 0.052 0012 1.476 0337

25 Emergency Generator Stack EG483 0.052 0.052 0,012 1476 0.337

26 Emergency Generator Stack EG484 0.052 0.052 0,012 1.476 0,337

27 BLR Stk 1~ Turbine / HRSG EUO1/EUOIA 1.045 1.045 1.045 16.215 16.215

28 Physical Facilities Paint Booth 1 PFPB1 0.085 0.085 0.085 4] 4]

29 Physical Facilities Paint Booth 2 PFPB2 0.029 0.029 0.029 0 [¢]

Modeling Emission Inventory - Significant Impact Modeling
Natural Gas
Emission Unit Stack ID PM10 PM2.5 s02 NOx co Lead
Ib/hr Ib/hr Ib/hr lb/hr Ib/hr Ib/hr 1b/hr tb/hr Ibfhr  Ib/hr Ib/hr Ib/hr
24-hr AVE Annual Avg 24-hr Avg  Annual Avg Max.  3-hrAvg Max  Annual Avg Max  8-hrAvg monthly Avg  1/4ly Avg

1 Proposed Boiler Stack BLR2 0.037 0.037 3.234 3,234

2 Proposed Boiler Stack BLR3 0.037 0.037 3.234 :3,234

3 Modified Existing Blr5 BLR4 0.033 0.034 3.000 -1 3.000

5 Turbine Bypass Stack BYPASS 0.005 0.136 5.490 5,490

7 Auditorium Generator EG481 0.013 0.013 0.739 :-:0,739

8 Auditorium Generator EG482 0.013 0.013 0.739 .- 0,739

9 Emergency Generator Stack EG483 0.013 0.013 0.739 0,739

10 Emergency Generator Stack EG484 0.013 0,013 0.739 .0.739

11 BLR Stk 1- Turbine / HRSG EUO1/EU01A 0.030 0.030 15195 '15.195

12 Existing Boiler Stack Existing Boiler Stack -21.540 -21.540 5,130 -5,130

13 Existing Boiler Stack Existing Boiler Stack -32.310 -32.310 -7.690 -7.690

14 Existing Boiler Stack Existing Boiler Stack -37.700 -37.700 -8,.980 -8.980

15 Existing Boiler Stack Existing Boiler Stack -3.810 -3.810 -3.780 -3.780



Table 1 PRE-PROJECT POTENTIAL TO EMIT FOR NSR REGULATED POLLUTANTS

Emission Unit

AUST PB
BLR2
BLR3
BLR4
BLR5

BOILER2

BOILER3

BOILER4

BOILER5

BYPASS

EG_ASER

EG_AUST

EG_BENS

EG_CLRK

EG_HART

EG_HEAT

EG_KIMB

EG_KIRK

EG_LIBR

EG_MAN

EG_PHYP

EG_PORT

EG_RADT

EG_R_GR

EG_RIKS

EG_ROMN

EG_SMTH

EG_SNOW

EG_SPR
EG481
EG482
EG483
EG484
EUO1
EUO1A
PFPB1
PFPB2

Austin Bldg Paint Booth
Proposed Boiler Stack
Proposed Boiler Stack
Modified Existing BIr5
Proposed Boiler Stack
Existing Boiler Stack

Existing Boiler:Stack
Existing Boiler Stack
Existing Boiler Stack
Turbine Bypass Stack
Auxillary Services Bldg Generator

Austin Bldg Generator
Benson Bldg Generator
Clark Bldg Generator
Hart Bldg Generator

Heat Plant Bidg Generator

Kimball Bldg Generator

Kirkham Bldg Generator
Library Bldg Generator

Manwaring Bldg Generator
Physical Plant Bldg Generator
Portable Generator
Radio Tower Generator
Radio Graphics Bldg Generator
ricks Bldg Generator

Romney Bldg Generator
Smith Bldg Generator

Snow Performaing Arts Cntr Generator
Spori Bldg Generator

Auditorium Generator

Auditorium Generator
Emergency.Generator Stack
Emergency Generator Stack

BLR Stk 1- Turbine

BLR Stk 1- HRSG
Physical Facilities Paint Booth 1
Physical Facilities Paint Booth 2

Total

PM10/PM2.5

T/yr
0.01

4.950
5.780
9.480
1.540

0.045
0.023
0.038
0.045
0.075
0.223
0.325
0.015
0.060
0.045
0.023
0.185
0.005
0.030
0.060
0.038
0.010
0.023
0.020
0.370
0.370

1.500
0.020

25.31

SO2
T/yr

22.980

34.460

40.210
0.890

0.043
0.023
0.035
0.043
0.070
0.208
0.303
0.015
0.055
0.043
0.023
0.173
0.005
0.028
0.055
0.035
0.023
0.023
0.018
0.340
0.340

100.44

NO2
T/yr

9.630
14.440
16.850
20.490

0.625
0.313
0.520
0.625
1.040
3.120
4,553
0.210
0.833
0.325
0.313
2.600
0.053
0.418
0.833
0.520
0.840
0.313
0.260
5.200
5.200

90.12

CcO
T/yr

5.470
8.210
9.570
16.900

0.135
0.068
0.113
0.135
0.225
0.673
0.983
0.045
0.180
0.135
0.068
0.560
0.013
0.090
0.180
0.113
0.105
0.068
0.058
1.120
1.120

46.34

VOC
T/yr

0.050
0.080
0.100
1.110

0.053
0.028
0.043
0.053
0.085
0.255
0.370
0.018
0.068
0.053
0.028
0.213
0.005
0.035
0.068
0.043
0.295
0.028
0.023
0.420
0.420

3.94

PB
T/yr

0.003
0.004
0.005
0.000

4.8E-07
2.6E-07
4.0E-07
4.8E-07
7.8E-07
2.4E-06
3.4E-06
1.8E-07
6.4E-07
4.8E-07
2.6E-07
1.9E-06
5.0E-08
3.4E-07
6.4E-07
4.0E-07
2.8E-06
2.6E-07
2.0E-07

0.01
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Attachment 1 - Boiler #4 Design Parameters and Emission Rates

Cleaver-Brooks Boiter Expected Emission Data

Producing Steam Firing Nat Gas
BACKGROUND INFORMATION Boiler Model CBEX Elite
Date 02/24/115 Altitude (feet} 5000
Authoc L.C. Banks Opsrating Pressure {psig) 125.00
Customer BYO idaho Furnace Volume (cuft) 289.80
City & Stale — Furmnace Heat Release (biu/hricu ft) 99,561
Heating Surface (sqft) 2404
Nox System 30
Nat Gas Firing Rate
70% 80% 0% 100%
Horsepower 459 525 590 656
input, Bturhe 18,873,000 21,311,000 23,987,000 26,682,000
co ppm| 10 10 10 10
Ib/MMBtu 0.0075 0.0075 0.0075 0.0075
Ibihr| 0.14 0.16 0.18 0.20
Ipy 0.620 0.700 0.788 0.876
HOx ppm 30 30 30 30
IbMMBlu 0.0350 0.0350 0.0350 0.0350
Ibfhr 0.66 0.75 0.84 0.93
tpy| 2.893 3.267 3.677 4.080
HO ppm 25.5 25.5 255 25.5
b/MMBIY; 0.030 0.030 0.030 0.030
ib/hr, 0.56 0.63 0.7 0.79
tpy 2,31 2.61 2.94 3.27
no, ppro; 4.5 4.5 4.5 4.5
Ib/MMBIu 0.005 0.005 0.005 0.005
Ib/hr 0.10 0.1 0.13 0.14
ipy 0.58 0.65 0.74 0.82
s0x ppm 0.34 0.34 0.34 0.34
1b/MMBtu: 0.0006 0.0006 0.0008 0.0006
Ibfhr 0.0111 0.0125 0.0141 0.0157
tpy 0.049 0.055 0.062 0.069
voCs ppmy} 8 8 8 8
(Non-Hethane Only) lb/MMBtu 0.0036 0.0036 0.0036 0.0036
{b/tr 0.067 0.076 0.085 0.095
\OCs does not incde any tpy! 0.294 0332 0.374 0.416
background VOC emissions.
PM10(Filterable) ppm| N/A N/A NIA N/A
ib/MMBlu| 0.0019 0.0019 0.0019 0.0019
ib/hr] 0.035 0.040 0.045 0.050
tpy 0.154 0.174 0.196 0.218
PM10(Condensable) Ib/MMBtu 0.0056 0.0056 0.0056 0.0056
fb/hr 0.105 0.119 0.134 0.149
tpy 0.462 0522 0.587 0.653
PH2.5(FIiterable) ib/MMBIu 0.0019 0.0019 0.0018 0.0019
Ibhr 0.035 0.040 0.045 0.050
tpy 0.154 0.174 0.196 0.218
PH2.5 (Condensable) |b/MMBIU 0.0056 0.0056 . 0.0056 0.0056
Ib/he 0.105 0119 0.134 0.149
tpy| 0462 0.5622 iy 0.587 0.653
{Exhaust Data
Temperature, £ 396 402 408 414
Flow ACFM 7.881 7.983 9,051 10,140
SCFM (70 Degrees Fah. ) 4,157 4,180 4,705 5,234
DSCFM 3,742 3,712 4,178 4,648
1bihy] 18,707 18.811 21,174 23,553
Welocity fUsec| 41.81 42.35 48.02 53.80
f/min 2,508 2,541 2,881 3,228
Notes: 1) All ppm levels are corrected to dry at 3% oxygen.
2) Emission data based on actual boiler efficiency.
3} % H20 , by volume in exhaust gas is 17.24 % 02, by volume 247
4) Water vapor in exhaust gas is 98.91 Ibs/MMBtu of fuel fired
5) €02 produced is 116.31 IbsitMMBtu of fuel fired

6) Particulate is exclusive of any particulates in combustion air or other sources of residual particulates from material.
PM leve! indicated on this form is based an combustion air and fuel being clean and turndown up to 4:1.

7) Heat input is based on high healing value (HHV).

8.) Emission produced in tons per year {tpy) is based on 24 hours per day for 365 days = 8,760 hours per year
9.) Exhaust data is based on a clean and properly sealed boiler.

40.) Emission data is based on a bumer furndown of 4 to 1.

14) Fuel High Heating Value =

1000

Btu/FT43




Attachment 1 - Boiler #4 Design Parameters and Emission Rates

Cleaver-Brooks Boller Expected Emission Data

Producing Steam Firing Nat Gas
BACKGROUND INFORMATION Boiter Model CBEX Elite
Date 02/24115 Allitude (feet) 5000
[Author L.C. Banks Operaling Pressure {psig) 125.00
Customer 8Y0 idaho Furnace Vafume (cuft) 289.80
Chty & State - Fumace Heat Release {btuthr/cu it) 99,561
Heating Surface (sqft) 2404
Nox System 30
Hat Gas Firing Rate
40% 50% 66% 100%
Horsepower 262 328 393 656
laput, Btwhr 10,722,000 13,250,000 15,908,000 26,682,000
co ppm 10 10 10 10
lb/MMBtu 0.0075 0.0075 0.0075 0.0075
Ib/hr] 0.08 010 0.12 0.20
tpy] 0.352 0.435 0.522 0.876
NOX . ppm 30 30 30 30
ib/MMBtu 0.0350 0.0350 0.0350 0.0350
Ibr 0.38 0.46 0.56 0.93
fpy 1.644 2,031 2439 4.090
Ho ppm 255 25.5 265 25.5
IbiIMMBtu| 0.030 0.030 0.030 0.030
Ibfhr] 0.32 0.39 047 0.79
ipy 1.31 1.62 1.95 3.27
HO, ppm) 4.5 4.5 4.5 45
Ib/MMBIu 0.005 0.005 0.005 0.005
Ib/hr] 0.06 0.07 0.08 0.14
(3% 0.33 041 0.49 0.82
sox ppm 0.34 0.34 0.34 0.34
Ib/MMBtu 0.0006 0.0006 0.0006 0.0006
ibihr| 0.0063 0.0078 0.0094 0.0157
tpy| 0.028 0.034 0.041 0.069
vocs ppm 8 8 8 8
{Mor-Methane Only) Ib/MMBIY 0.0036 0.0036 0.0036 0.0036
Ibv 0.038 0.047 0.057 0.095
VOCs does nat inciude any ipy, 0.167 0.207 0.248 0416
background VOC emisslons.
PM1G{Fifterable) ppm| N/A N/A NIA NIA
Ib/MMBtu 0.0019 0.0019 0.0019 0.0018
\bshi] 0.020 0.025 0.030 0.050
fpy 0.087 0.108 0.130 0.218
PR o) IbiMMBL 0.0056 0.0056 0.0056 0.0056
Ibfhr] 0.060 0.074 0.089 0.149
tpy 0.262 0.324 0.389 0.653
PM2.5 Filterabls) b/MMBHu 0.0018 0.0019 0.0019 0.0019
Ibhr 0.020 0.025 0.030 0.050
tpy 0.087 0.108 0.130 0.218
pH2 A 1b/MMBtu 0.0056 0.0056 0.0056 0.0056
fbihr] 0.060 0.074 0.089 0.149
tpy| 0.262 0.324 0.389 0.653
Exhaust Data
Temperature, F 377 384 390 414
Flow ACFM 4,379 4,856 5,873 10,140
SCFM (70 Degrees Fah. ) 2,362 2,599 3,124 5,234
DSCFM 2,126 2,308 2,771 4,648
Ib/hr, 10,627 11,696 14,043 23,553
Vetocity fi/sec! 23.23 25.76 31.16 53.80
ft/min| 1,394 1,546 1,869 3,228
Hotes: 1) Ali ppm levels are corrected {o dry at 3% oxygen.
2) Emission data based on actual boiler efficiency.
3) % H20", by volume in exhaust gas is 17.24 % 02, by volume 247

4) Water vapor in exhaust gas is
5) CO2 produced is

98.91
116.31

{bsiMMBtu of fuel fired
1bs/MMBtu of fuel fired

6) Particulale is exclusive of any parficulates in combustion alr or other sources of residual particulates from material.
PM level indicated on this form is based on combustion air and fuel being clean and turndown up to 4:1.

7) Heat input is based on high heating value (HHV}.

8.) Emission produced in tons per year {tpy) is based on 24 hours per day for 365 days = 8,760 hours per year

9.} Exhaust dala is based on a clean and properly sealed boiter.
10.) Emission dala is based on a burner turndown of 4 to 1.

14) Fuel High Heating Vaiue =

1000

BWFT3




Attachment 1 - Boiler #4 Design Parameters and Emission Rates

Cleaver-Brooks Boiler Expected Emission Data

Producing Steam Firing Nat Gas
BACKGROUND INFORMATION Boiler Model CBEX Elite
Date 02/24/15 Altitude (feet) 5000
Author L.C. Banks Operating Pressure (psig) 125.00
Customer BYO idaho Furnace Volume (cuft) 289.80
City & State — Furnace Heat Refease (btu/hr/cu ft) 99,561
Heating Surface (sqft) 2404
Nox System 30
Nat Gas Firing Rate
10% 20% 30% 100%
Horsepower 66 131 197 656
input, Btuhr 2,665,000 5,273,000 7,913,000 26,682,000
co ppm 10 10 10 10
ib/MMBIU! 0.0075 0.0075 0.0075 0.0075
ibrhri 0.02 0.04 0.06 0.20
tpy 0.088 0.173 0.260 0.876
Hox ppm 30 30 30 30
Ib/MMBHU 0.0350 0.0350 0.0350 0.0350
Ibfh] 0.09 0.18 0.28 0.93
tpy 0.408 0.808 1.213 4.090
Ho ppm 25.5 2585 25.5 255
Ib/MMBiu 0.030 0.030 0.030 0.030
\bihr] 0.08 0.16 0.24 0.79
tpy 0.33 0.65 0.97 3.27
[no, ppm 4.5 45 4.5 4.5
Ib/MMBiu 0.005 0.005 0.005 0.005
lo/hr] 0.01 0.03 0.04 0.14
tpy 0.08 016 0.24 0.82
$0x ppm 0.34 0.34 0.34 0.34
b/MMBIu| 0.0006 0.0006 . 0.0006 0.0006
ib/hr] 0.0016 0.0031 0.0047 0.0157
tpy 0.007 0.014 0.020 0.069
vocs ppm 8 8 8 8
(Host-Methane Only) b/MMBtu 0.0036 0.0036 0.0036 0.0036
ib/hr] 0.009 0.019 0.028 0.095
VOCs does not include any tpy| 0.042 0.082 0.123 0.416
background YOG emissions.
PH10{Fiterabls) ppm; N/A NIA NIA NIA
Ib/MMBlu 0.0019 0.0018 0.0019 0.0018
tb/hr] 0.005 0.040 0.018 0.050
ipy 0.022 0.043 0.065 0.218
PH tbiMMBiu 0.0056 0.0056 0.0056 0.0056
b/ 0.015 0.029 0.044 0.149
tpy 0.065 0.129 0.184 0.653
PI2.5(Filterabla) 1b/MMBIu 0.0019 0.0018 0.0019 0.0619
Ib/hr] 0.005 0.010 0.015 0.050
tpy 0.022 0.043 0.065 0.218
P12 o) Ib/MMBtu 0.0056 0.0056 0.0056 0.0056
\bityr] 0.015 0.029 0.044 0.149
tpy 0,085 0.129 0.194 0.653
|Exhaust Data
Temparaturs, 359 365 371 414
Flow ACFM 1,084 1.888 2,857 10,140
SCFM (70 Degrees Fah. ) 587 1,034 1,552 5,234
DSCFM 528 918 1,378 4,648
ibrhr] 2,841 4,654 6,965 23,553
Veloclty ft/sec 5.65 10.02 15.16 53.80
ft/min 339 601 909 3,228
Hotes: 1) All ppm levels are corrected to dry at 3% oxygen.
2) Emission data based on actual boiler efficiency.
3) % H20 , by volume in exhaust gas is 17.24 % 02, by volume 247
4) Water vapor in exhaust gas is 98.91 Ibs/MMBtu of fuel fired
5) CO2 produced is 116.31 Ibs/MMBtu of fuel fired

6) Particulate is excl

of any pari

in comb

PM level indicated on this form is based on combustion air and fuel being clean and turndown up to 4:1.

7) Heat input is based on high heating value (HHV).

8.) Emission produced in tons per year {lpy) is based on 24 hours per day for 365 days = 8,760 hours per year
9.) Exhaust data is based on a clean and properly sealed boiler.

10.) Emission data is based on a bumner turndown of 4 lo 1.

14) Fue! High Heating Value =

1000

air or other sources of residual particulates from material.

Blu/FTA3




Attachment 1 - Boiler #4 Design Parameters and Emission Rates

Cleaver-Brooks Boiler Expected Emission Data

Producing Steam Firing #2 Oil
BACKGROUND INFORMATION Boiler Modet CBEX Elite
Date 02/24/15 Altitude {feef) 5000
Author L.C.Banks Operating Pressure (psig) 125
Customar BYO idaho Fumace Volume {cuft) 289.80
City & State — Furnace Heal Release {blu/ht/cu ft} 95,460
Heating Surface {sqff) ' 1905
Nox System 30
#2 Oil Flring Rate
13% 50% 5% 100%
Horsepower 82 328 492 656
{lnput , Btulhr 2,632,000 12,704,000 19,116,000 25,583,000
co ppm 10 10 10 10
1b/MMBtu 0.008 0.008 0.008 0.008
thhr] 0.020 0.098 0.148 0.198
tpy 0.086 0.431 0.649 0.868
NOx ppm S0 90 a0 90
Ib/MMBtu 0115 0.115 0.115 0.115
lo/hr 0.29 1.45 2148 293
tpy 1.270 6.372 9.588 12.831
NO ppm 86 86 86 a6
Ib/MMBtu 0.109 0.109 0.109 0.109
Ib/hr 0.28 1.38 2.08 278
tpy 1.206 6.053 9.108 12.190
NO, ppm 5 5 5 [
1b/MMBtY 0.006 0.006 0.006 0.008
ibmr] 0.01 0.07 0.11 018
tpy 0.063 0.318 0479 0.642
SOx ppm| 270 270 270 270
{b/MMBtu 0.479 0479 0.479 0479
ib/hr| 1.212 6.083 9.154 12.250
tpy 5.310 26.645 40.093 53.656
VOCs ppm| 3 3 3 3
{Non-Methane Only) ib/MMBlu 0.0014 0.0014 0.0014 0.0014
1bi] 0.004 0.018 0.027 0.037
VOCs does not include any tpy 0.018 0.079 0.120 0.160
background VOC emissions.
PM10(Filterable) ppm N/A N/A NIA N/A
Ib/MMBtu - 0.0143 0.0143 0.0143 0.0143
Ibihr] 0.04 0.18 0.273 0.37
tpy 0.158 0.795 1.196 1.601
PM10(Cond. ble) IbMMBL 0.0093 0.0093 0.0093 0.0093
\bhr 0.024 0.118 0178 0.238
tpyl 0.103 0.517 0.777 1.040
PM2.5(Filtable} biMMBlu 0.0143 0.0143 0.0143 0.0143
{b/hr] 0.04 0.18 0.27 0.37
ipy 0.158 0.795 1.186 1.601
PM2.5(Cond, ble) Ib/MMBlu 0.0093 0.0093 0.0083 0.0093
ibsht] 0.024 0.118 0.178 0.238
1py] 0.103 0.517 0.777 1.040
Exhaust Data
Temperature, F 359 384 399 414
Flow ACFM| 975 5,041 7,726 10,528
SCFM {70 Degrees Fah. } 538 2,698 4,060 5434
DSCEM| 503 2,522 3,795 5,078
bt} 2,420 12,143 18,272 24,454
Veloeity fisec 5 27 41 56
ft/min, 310 1,605 2,459 3,351
Notes:
1) Ali ppm levels are cotrected to dry at 3% oxygen.
Oif emission levels are based on the following fuel constituent fevels:
Ash Content 0.0100 %, by weight
Conradson Carbon Residue 0.3500 %, by weight
Fuel-bound Nitrogen Content 0.01500 %, by weight
Sulfur Content 0.5000 %, by weight

2) If any of the actual fuel constituent levels are different than indicated above, the emissions will change.

3.) Boilers raled above 40 hp , emission data is based on a burner turndown of 4 to 1.

4) Emission data based on actual boller efficiency.
5) % H20 , by volume in exhaust gas is
6) Percent waler vapor in exhaust gas is

7} CO2 produced is

10.50

8) Particulale is exclusive of any parliculates in combustion air or other sources of
9) Heat input is based on high heating value (HHV}. .
10.) Emisston produced in tons per year (tpy) is based on 24 hours per day for 365 days = 8,760 hours per ysar

11.) Exhaust data is based on a clean and properly sealed boiler.

% 02, by volume

62.57
169.95

3.94
|bs/MiMBtu of fuel fired
1bs/MMBtu of fuel fired

from




APPENDIX B — AMBIENT AIR QUALITY IMPACT ANALYSES



MEMORANDUM

DATE: October 17, 2016

TO:

Darrin Pampaian, P.E., Permit Coordinator/Permit Writer, Air Program

FROM: Darrin Mehr, Analyst, Air Program

PROJECT: P-2013.0057 PROJ 61532 — PTC Application for Brigham Young University — Idaho for

Permit Revisions Due to Boiler Design and Combustion Turbine Bypass Stack Design
Changes for the Facility in Rexburg, Idaho.

SUBJECT: = Demonstration of Compliance with IDAPA 58.01.01.203.02 (NAAQS) and 203.03

(TAPs)
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AAC
AACC
ACFM
AERMAP
AERMET
AERMOD

Appendix W
ARM

BPIP

BRC

Btu/hr
BYUI

CFR

CMAQ

CcO

DEQ

EL

EPA

ps

FTP

GEP

hr

HRSG

Idaho Air Rules

ISCST3
ISR

K

m

m/s
MMBtu
NAAQS
NED
NO
NO,
NO,
NEI
NWS
OF

Pb
PMio

PM;s

ppb
PRIME

Acronyms, Units, and Chemical Nomenclature

Acceptable Ambient Concentration of a Non-Carcinogenic TAP
Acceptable Ambient Concentration of a Carcinogenic TAP
Actual cubic feet per minute

The terrain data preprocessor for AERMOD

The meteorological data preprocessor for AERMOD
American Meteorological Society/Environmental Protection Agency Regulatory
Model

40 CFR 51, Appendix W — Guideline on Air Quality Models
Ambient Ratio Method

Building Profile Input Program

Below Regulatory Concern

British Thermal Units per hour

Brigham Young University - Idaho

Code of Federal Regulations

Community Multi-Scale Air Quality Modeling System
Carbon Monoxide

Idaho Department of Environmental Quality

Emissions Screening Level of a TAP

United States Environmental Protection Agency

Feet per second

File Transfer Protocol

Good Engineering Practice

Hours

Heat Recovery Steam Generator

Rules for the Control of Air Pollution in Idaho, located in the Idaho Administrative

Procedures Act 58.01.01

Industrial Source Complex Short Term 3 dispersion model
In-Stack Ratio

Kelvin

Meters

Meters per second

Million British Thermal Units

National Ambient Air Quality Standards

National Elevation Dataset

Nitrogen Oxide

Nitrogen Dioxide

Oxides of Nitrogen

National Emissions Inventory

National Weather Service

Ozone

Lead

Particulate matter with an aerodynamic particle diameter less than or equal to a
nominal 10 micrometers

Particulate matter with an aerodynamic particle diameter less than or equal to a
nominal 2.5 micrometers

Parts Per Billion

Plume Rise Model Enhancement
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PTC

Permit to Construct

PTE Potential to Emit

SIL Significant Impact Level

SO, Sulfur Dioxide

TAP Toxic Air Pollutant

tons/year Ton(s) per year

Tlyr Tons per year

USGS United States Geological Survey
U™ Universal Transverse Mercator
VCU Vapor Control Unit

VOCs Volatile Organic Compounds
pg/m’ Micrograms per cubic meter

Brigham Young University — Idaho - Project #61532

Page 4



1.0 Summary

1.1 General Project Summary

On June 5, 2015, Brigham Young University — Idaho (BYUTI) submitted an application for revisions to the
facility’s Permit to Construct (PTC) P-2013.0057 Project 61299, issued November 6, 2014. Subsequent to
installation of the emissions units, the facility and DEQ evaluated changes between certain equipment
specifications in the 2014 PTC and the actual as-built specifications and DEQ requested that BYUI verify
NAAQS compliance due to the changes. The most important items addressed in this project include:

1. Assuring compliance with ambient air quality standards for a physical change involving use of a
54-inch diameter combustion turbine bypass stack in place of the 48-inch diameter stack used for
the initial PTC analyses. Dispersion of the exhaust stream is negatively affected with the larger
diameter stack.

2. A new 25,000 pound per hour steam boiler capable of firing on natural gas and distillate fuel oil
was installed instead of the proposed replacement of the permitted burner on the existing 43,000
pound per hour steam boiler.

3. DEQ requested additional verification of ambient air impacts for the operations of the natural gas
and distillate fuel oil fired combustion turbine and a supplemental burner fired solely on natural
gas. This involved multiple scenarios reflecting different load conditions and modulation of
exhaust streams and air pollutant emissions between the two exhaust stacks dedicated to these
sources. The two stacks in question are referred to as the Bypass stack and the Heat Recovery
Steam Generator (HRSG) stack.

Project 61299’s overall project description is listed below, as presented in DEQ’s November 3, 2014,
modeling memorandum'. Extensive changes to the facility were requested for the 2014 project.

“BYUI is proposing to replace three existing coal-fired boilers (Boilers No. 2, 3, and 4) with two new
natural gas-fired boilers (new Boilers No. 2 and 3), retrofit existing Boiler No. 5 (will then be labeled
as Boiler No. 4) with a new natural gas-fired burner, and to install a natural gas-fired combustion
turbine with a heat recovery steam generator (HRSG), including a natural gas-fired duct burner. The
project also includes the addition of two 757 brake horsepower (bhp) diesel-fired emergency IC
engines powering electrical generators, the replacement of one 300 kW diesel-fired emergency
generator with two 757 bhp diesel-fired emergency IC engines powering electrical generators, and
removal of an ash handling system that was associated with coal use in the existing boilers.”

Project-specific air quality impact analyses involving atmospheric dispersion modeling of requested
facility-wide allowable emissions were submitted to DEQ to demonstrate that the facility would not cause
or significantly contribute to a violation of any ambient air quality standard IDAPA 58.01.01.203.02 and
203.03 [Idaho Air Rules Section 203.02 and 203.03]). Mr. Al Oestmann, BYUI’s permitting consultant,
submitted analyses and applicable information and data to enable DEQ to evaluate potential impacts to
ambient air.

The DEQ review summarized by this memorandum addressed only the rules, policies, methods, and data
pertaining to the pollutant dispersion modeling analyses used to demonstrate that the estimated emissions
associated with operation of the facility as modified will not cause or significantly contribute to a
violation of the applicable air quality standards. This review did not evaluate compliance with other rules
or analyses that do not pertain to the air impact analyses. This modeling review also did not evaluate the
accuracy of emissions estimates. Evaluation of emissions estimates was the responsibility of the permit
writer and is addressed in the main body of the DEQ Statement of Basis.
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The submitted air quality impact analyses: 1) utilized appropriate methods and models according to
established DEQ/EPA rules, policies, guidance, and procedures; 2) was conducted using reasonably
accurate or conservative model parameters and input data (review of emissions estimates was addressed
by the DEQ permit writer); 3) adhered to established DEQ guidelines for new source review dispersion
modeling; 4) showed either a) that predicted pollutant concentrations from emissions associated with the
facility as modeled were below Significant Impact Levels (SILs) or other applicable regulatory
thresholds; or b) that predicted pollutant concentrations from applicable emissions associated with the
project as modeled, when appropriately combined with co-contributing sources and background
concentrations, were below applicable National Ambient Air Quality Standards (NAAQS) at ambient air
locations where and when the project has a significant impact; 5) showed that Toxic Air Pollutant (TAP)
emissions increases associated with the project do not result in increased ambient air impacts exceeding

allowable TAP increments. Table 1 presents key assumptions and results to be considered in the

development of the permit.

Table 1. KEY CONDITIONS USED IN MODELING ANALYSES

Criteria/Assumption/Result

Explanation/Consideration

General Emissions Rates

Emissions rates used in the air impact analyses, as listed in
this memorandum, represent maximum potential emissions as
given by design capacity or as limited by the issued permit
for the specific pollutant and averaging period.

Compliance has not been demonstrated for emissions rates
greater than those used in the air impact analyses.

Scope of the Project and Analyses

This project is a revision to the initial PTC issued in
November 2014.

The emissions from the combustion turbine will be emitted in
varying levels between two stacks: 1) a bypass stack; or 2)
an uncontrolled Heat Recovery Steam Generator (HRSG) that
is essentially a boiler that will remove heat energy from the
exhaust, causing the exhaust and volumetric flow rate to be
lower than if emitted from the Bypass stack. Neither stack is
equipped with add-on emission controls. The exhaust stream
from the combustion turbine was analyzed with the following
apportionments:

e 100% Bypass Stack

e 25% Bypass Stack/75% HRSG Stack;

¢ 50% Bypass Stack/50% HRSG Stack;

e 75% Bypass Stack/25% HRSG Stack; and

o 100% HRSG Stack.

The HRSG is also equipped with a Supplemental Burner
fired on natural gas only. The permittee submitted an air
impact analysis scenario where the Supplemental Burner is
operated at 100% capacity and emits through the HRSG stack
while the Combustion Turbine is operating at 100% capacity
and also emits through the HRSG stack. The Supplemental
Burner does not exhaust from the larger diameter Bypass
stack. The Supplemental Burner and Combustion Turbine
were modeled as operating concurrently with Boilers 2, 3,
and 4 all at rated capacity.

The combustion turbine was modeled at operation capacity of
100% only for both natural gas firing and distillate fuel oil
firing.

BYUI appropriately demonstrated compliance with applicable
NAAQS using multiple operating scenarios splitting the air
pollutant emissions and the exhaust flow between the Bypass
stack and the HRSG stack.

The impact analyses did not account for a scenario where the
Combustion Turbine and the Supplemental Burner were both
fired on natural gas and the Combustion Turbine exhausted
through the Bypass Stack while the Supplemental Burner
exhausted through the HRSG stack. ’
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Heat Recovery Steam Generator and Supplemental
Burner Operations

The Heat Recovery Steam Generator (HRSG) is not a true
emissions unit, or at least it is not an independent unit. Itis a
process unit for capturing heat generated by either the
Turbine AND/OR the Supplemental Burner. A single stack
emits the exhaust from the Turbine and/or the Supplemental
Burner after passing through the HRSG that provides heat to
the BYUI campus.

BYUI modeled the emissions from both the Turbine and
Supplemental Burner while BOTH emissions units were fired
on natural gas. A scenario was never modeled for combustion
of distillate fuel oil in the Turbine while the Supplemental
Burner was operating, which is limited to natural gas firing
only.

Operational Restriction:

e  The scenario of concurrent operation of the
Supplemental Burner and Turbine while both units
were fired on natural gas demonstrated compliance
with applicable NAAQS.

e A scenario of concurrent operation of the
Supplemental Burner and the Turbine while the
Turbine is fired on distillate fuel oil was not
modeled to demonstrate compliance with
applicable NAAQS (fuel 0il NOx emission rate is
24.12 Ib/hr versus 6.00 1b/hr on natural gas).

The Supplemental (or “Duct™) Burner is fired exclusively on
natural gas. The Supplemental Burner was only modeled for
concurrent operation with the Combustion Turbine and Boilers
2, 3, and 4 while all aforementioned emissions units were fired
on natural gas.

No air impact analyses were performed for short-term average
NOx and PM,, emissions reflecting concurrent operation of the
Combustion Turbine, Boilers 2, 3, and 4 while fired on No. 2
distillate fuel oil with the Supplemental Burner (natural gas-
fired only).

Short term average NOx and PMj, emissions for the
Combustion Turbine and Boilers 2, 3, and 4 are greater for
distillate fuel firing than natural gas. This creates an operational
restriction. Use of the Supplemental Burner while these other
emissions units combust distillate fuel oil is not supported by
the ambient impact analyses.

Operation of Boilers

Boilers 2, 3, and 4 were modeled using restricted hours of
operation. Maximum annual emissions were based on
maximum hourly emissions (calculated at 100% rated
capacity) and an operational rate of 4,900 hours per year on
natural gas, combined with the emissions calculated at 100%
rated capacity and the operational rate of 48 hours/year when
combusting fuel oil.

NAAQS compliance was not demonstrated for annual
emissions resulting from greater hours of operation on these
fuel types.

Operation of Combustion Turbine

The Combustion Turbine will not have annual emissions
greater than those calculated from the estimated maximum
hourly emissions calculated at 100% rated capacity and the
assumed operational rate of 4,900 hours per year on natural
gas, combined with the emissions calculated at 100% rated
capacity and the operational rate of 48 hours/year when
combusting fuel oil.

NAAQS compliance was not demonstrated for annual
emissions resulting from greater hours of operation on these
fuel types.

Operation of Supplemental Burner

The Supplemental (or Duct) Burner will not have annual
emissions greater than those calculated from the estimated
maximum hourly emissions calculated at 100% rated capacity
and the assumed operational rate of 4,900 hours per year on
natural gas.

NAAQS compliance was not demonstrated for annual
emissions resulting from greater hours of operation.

Emergency Generator Engines

Emergency generator engine operational rates and
characteristics were derived from the 24-hr PM, 5 and PM;,
NAAQS modeling analyses.

Modeling was not required for the emergency generator

Emergency generator testing and maintenance operations
limiting assumptions reflected in the modeling files included:
e 0.5 hours per day at a frequency of once per month;
¢ Annual operation level of 500 hours per year
(recent changes to internal DEQ Stationary Source
Permitting policy limits operations to 100 hours per
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engines for the 1-hour NO, NAAQS. The distillate fuel oil-
fired emergency electrical generator engines are exempted
from the 1-hour NO, NAAQS demonstration per DEQ
policy. The policy is readily available for public view in
Appendix A of the DEQ Modeling Guideline?,

year for emergency generators, so the 500 hours per
year approach is very conservative); and,

¢  Concurrent operation of emergency generators during
testing was not requested nor supported in the DEQ-
generated external emissions rates files.

TAPs.

No TAPs were included in the modeling analyses.

TAP emissions increases resulting from the project were below
emissions screening levels (ELs). There is no increase in
TAPs above the levels contained in the previous project-PP-
2013.0057, Project 61299, issued November 6, 2014.

TAPs specifically regulated by 40 CFR 60, 61, or 63 are not
subject to regulation under Idaho Air Rules Section 210.

1-hour, 3-hour, 24-hr, and annual SO, NAAQS

DEQ did not formally review the SO, NAAQS analyses.
Current enforceable potential emissions are at 1.47 tons per
year as established in PTC P-2013.0057 Project 61299,
issued November 6, 2014,

Potential SO, emissions will remain unchanged in this project
from those used in Project 61299.

DEQ is confident that SO, ambient impacts are compliant
with applicable NAAQS.

Ultra- low sulfur distillate fuel oil is combusted in all BYUI
emissions units,

DEQ’s modeling BRC policy® applies to minor New Source
Review projects. The project’s potential emissions on an
annual basis are compared to the BRC threshold, and
emissions of that pollutant are exempted from the ambient
impact analyses if they are below the BRC threshold. Facility-
wide PTE of SO, emissions are below this threshold.

In addition to the BRC policy, the BYU-Idaho’s modeling
analyses supporting the November 6, 2014 PTC relied on
significant impact level (SIL) analyses for SO, emissions for
the 1-hour and annual averaging periods. The SIL analyses
accounted for the distillate fuel oil combustion emissions from
three new dual fuel boilers, a dual fuel combustion turbine, and
four new emergency generator engines and the removal of all
coal combustion emissions from the facility. The SIL impacts
from those analyses are not anticipated to be increased by a
large enough margin to exceed the SILs. The previous
project’s impacts were predicted to be:

. 1-hr average SO, SIL impact of 1.7 pg/m’, versus the
SIL of 7.9 pg/m’, and

. Annual average SO, SIL impact of 0.00 pg/m’,
versus the SIL of 1 pg/m’.

An SO, NAAQS analysis was not triggered for the previous
ambient impact analyses.

1.2 Summary of Submittals and Actions

June 5, 2015: A PTC application was received.

July 1, 2015: The PTC application was declared incomplete.
August 31, 2015:

September 18, 2015:

DEQ received a response to the incompleteness determination.

DEQ received additional modeling support documentation via email.

DEQ received a response submittal to the incompleteness determination.

September 30, 2015 DEQ declared the application incomplete.
November 30, 2015:

December 29, 2015:  DEQ declared the permit application complete.
January 4 & 7, 2016:

DEQ emailed the applicant and consultant a notification that annual average
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PM, 5 and annual average NO, NAAQS demonstrations had issues to resolve
to demonstrate compliance with the NAAQS. Potential to emit verification
was also requested.

January 26 & 27, 2016: DEQ received permit application addendum materials including revised
modeling files.

February 23, 2016: DEQ obtained additional modeling files from the applicant’s designated FTP
site.

2.0 Background Information

This section provides background information applicable to the project and the site where the facility is
located. It also provides a brief description of the applicable air impact analyses requirements for the
project.

2.1 Project Description

PTC P-2013.0057, Project 61299, issued November 6, 2014 is the current PTC for the facility. The
November 3, 2014 PTC project:

1) permitted the replacement of three existing coal-fired boilers (removed Boilers No. 2, 3, and 4)
with two new dual fuel-fired (natural gas and distillate fuel oil) boilers (new Boilers No. 2 and 3);

2) retrofitted existing Boiler No. 5 (renamed as Boiler No. 4) with a new natural gas-fired burner;
and,

3) to install a natural gas-fired combustion turbine with a heat recovery steam generator (HRSG),
including a natural gas-fired duct burner. The project also included the addition of two 757 brake
horsepower (bhp) diesel-fired emergency IC engines powering electrical generators, the
replacement of one 300 kW diesel-fired emergency generator with two 757 bhp diesel-fired
emergency IC engines powering electrical generators, and removal of an ash handling system that
was associated with coal use in the existing boilers.

This PTC authorized the installation of two 55 million British Thermal Unit per hour (MMBtu/hr) dual
fuel boilers, a 43,000 pound per hour dual fuel-fired boiler, a combustion turbine, a duct (or
Supplemental) burner, and a heat recovery steam generator emissions unit. It also removed the facility’s
existing capability to combust coal as a fuel in all three of the facility’s existing coal-fired boilers (Boilers
2, 3 and 4). New Boilers 2, 3, and 4 were permitted with natural gas as a primary fuel and distillate fuel
oil as a backup fuel. DEQ requested that BYUI evaluate changes between certain equipment
specifications relied on in the 2014 PTC and the actual as-built specifications. The air impact analyses
also included additional operating scenarios modulating between two individual stacks at varying loads of
the combustion turbine. The most important items addressed in this permitting project include:

1. Evaluating ambient air quality standard compliance for the case of a 54-inch diameter combustion
turbine bypass stack in place of the 48-inch diameter stack used for the initial PTC analyses.
Dispersion of the exhaust stream is negatively affected with the larger diameter stack.

2. A new 25,000 pound per hour steam boiler capable of firing on natural gas and oil was installed
instead of the permitted burner replacement on the existing 43,000 pound per hour steam boiler.

3. DEQ requested additional verification of air quality standard compliance for the operations of the
natural gas and distillate fuel oil fired combustion turbine and a supplemental burner that is fired
solely on natural gas, with multiple scenarios reflecting different load conditions having the
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potential to modulate the exhaust streams between two stacks dedicated to these sources. The two
stacks in question are referred to as the Bypass stack and the Heat Recovery Steam Generator
(HRSG) stack, both of which release emissions uncontrolled to the atmosphere. The operational
modes reflected included the following conditions for the stacks:

s 100% HRSG and 0% Bypass;

¢ 0% HRSG and 100% Bypass;

s 50% HRSG and 50% Bypass;

e 25% HRSG and 75% Bypass;

s 75% HRSG and 25% Bypass; and,

e 100% Supplemental Burner exhausted through the HRSG stack.

Two independent dissimilar stacks with two distinct fuel type options with five operating
conditions on distillate fuel oil and six operating conditions on natural gas yields eleven cases
evaluated for NAAQS compliance with this project.

2.2  Proposed Location and Area Classification

The BYUI facility is located in Rexburg, within Madison County, Idaho. This area is designated as an
attainment or unclassifiable area for sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon monoxide (CO),
lead (Pb), ozone (Os), particulate matter with an aerodynamic diameter less than or equal to a nominal 10
micrometers (PMo), and particulate matter with an aerodynamic diameter less than or equal to a nominal
2.5 micrometers (PM,5). The area is not classified as non-attainment for any criteria pollutants.

2.3 AirImpact Analyses Required for All Permits to Construct
Idaho Air Rules Sections 203.02 and 203.03:

No permit to construct shall be granted for a new or modified stationary source unless the
applicant shows to the satisfaction of the Department all of the following:

02. NAAQS. The stationary source or modification would not cause or significantly contribute fo
a violation of any ambient air quality standard.

03. Toxic Air Pollutants. Using the methods provided in Section 210, the emissions of toxic air
pollutants from the stationary source or modification would not injure or unreasonably affect
human or animal life or vegetation as required by Section 161. Compliance with all applicable
toxic air pollutant carcinogenic increments and toxic air pollutant non-carcinogenic increments
will also demonstrate preconstruction compliance with Section 161 with regards to the pollutants
listed in Sections 585 and 586.

Atmospheric dispersion modeling, using computerized simulations, is used to demonstrate compliance
with both NAAQS and TAPs. Idaho Air Rules Section 202.02 states:

03. Estimates of Ambient Concentrations. All estimates of ambient concentrations shall be based
on the applicable air quality models, data bases, and other requirements specified in 40 CFR 51
Appendix W (Guideline on Air Quality Models).
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2.4 Significant Impact Level and Cumulative NAAQS Impact Analyses

The Significant Impact Level (SIL) analysis for a new facility or proposed modification to a facility
involves modeling estimated criteria air pollutant emissions from the facility or modification to determine
the potential impacts to ambient air. Air impact analyses are required by Idaho Air Rules to be conducted
according to methods outlined in 40 CFR 51, Appendix W (Guideline on Air Quality Models). Appendix
W requires that facilities be modeled using emissions and operations representative of design capacity or
as limited by a federally enforceable permit condition.

A facility or modification is considered to have a significant impact on air quality if maximum modeled
impacts to ambient air exceed the established SIL listed in Idaho Air Rules Section 006 (referred to as a
significant contribution in Idaho Air Rules) or as incorporated by reference as per Idaho Air Rules Section
107.03.b.

If modeled maximum pollutant impacts to ambient air from the emissions sources associated with a new
facility or modification exceed the SILs, then a cumulative NAAQS impact analysis is necessary to
demonstrate compliance with NAAQS and Idaho Air Rules Section 203.02.
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Table 2. APPLICABLE REGULATORY LIMITS

: — e
Pollutant A‘;:;%:ing S;Jg:‘:gzaa?;;]glg?f t Regul(al: ;/2;31; tmit Modeled Design Value Used?

PMi¢° 24-hour 5.0 150 Maximum 6™ highest®
PM, 5" 24-hour 1.2 35! Mean of maximum 8™ highest
Annual 0.3 12F Mean of maximugn 1st highest'

. 1-hour 2,000 40,000™ Maximum 2" highest"

Carbon monoxide (CO) g7 5 500 10,000™ i Maximum 2" highes"
. 1-hour 3 ppb° (7.8 ng/m’) 75 ppb® (196 pg/m’) Mean of maximum 4™ highest?

Sulfur Dioxide (S02) 3-hour s 1,300" Maximum 2™ highest”
Nitrogen Dioxide (NO,) 1-hour 4 ppb (7.5 pg/m’) 100 ppb® (188 pg/m’) Mean of maximum 8" highest'

Annual 1.0 100 Maximum 1% highest"

Lead (Pb) 3-month” NA 0.15 Maximum 1* highest”

Quarterly NA 1.5 Maximum 1* highest"

Ozone (O3) 8-hour 40 TPY VOCY 75 ppb™ Not typically modeled

a

Idaho Air Rules Section 006 (definition for significant contribution) or as incorporated by reference as per Idaho Air
Rules Section 107.03.b.

Micrograms per cubic meter.

Incorporated into Idaho Air Rules by reference, as per Idaho Air Rules Section 107.

The maximum 1* highest modeled value is always used for the significant impact analysis unless indicated otherwise.
Modeled design values are calculated for each ambient air receptor.

Particulate matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers.

Not to be exceeded more than once per year on average over 3 years.

Concentration at any modeled receptor when using five years of meteorological data.

Particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers.

3-year mean of the upper 98" percentile of the annual distribution of 24-hour concentrations.

5-year mean of the 8" highest modeled 24-hour concentrations at the modeled receptor for each year of meteorological
data modeled. For the SIL analysis, the 5-year mean of the 1™ highest modeled 24-hour impacts at the modeled receptor
for each year.

3-year mean of annual concentration.

5-year mean of annual averages at the modeled receptor.

Not to be exceeded more than once per year.

Concentration at any modeled receptor.

Interim SIL established by EPA policy memorandum.

3-year mean of the upper 99" percentile of the annual distribution of maximum daily 1-hour concentrations.

S-year mean of the 4™ highest daily 1-hour maximum modeled concentrations for each year of meteorological data
modeled. For the significant impact analysis, the 5-year mean of 1% highest modeled 1-hour impacts for each year is used.
Not to be exceeded in any calendar year.

3-year mean of the upper 98" percentile of the annual distribution of maximum daily 1-hour concentrations.

5-year mean of the 8" highest daily 1-hour maximum modeled concentrations for each year of meteorological data
modeled. For the significant impact analysis, the 5-year mean of maximum modeled 1-hour impacts for each year is
used.

3-month rolling average.

An annual emissions rate of 40 ton/year of VOCs is considered significant for Oj.

Annual 4™ highest daily maximum 8-hour concentration averaged over three years. The O standard was revised (the
notice was signed by the EPA Administrator on October 1, 2015) to 70 ppb. However, this standard will not be applicable
for permitting purposes until it is incorporated by reference sine die into Idaho Air Rules.

e E R moe

a® o B 5 — &

bl

If the cumulative NAAQS impact analysis indicates a violation of the standard, the permit may not be
issued if the proposed project has a significant contribution (exceeding the SIL) to the modeled violation.
This evaluation is made specific to both time and space. If the SIL analysis indicates the
facility/modification has an impact exceeding the SIL, the facility might not have a significant
contribution to a violation if impacts are below the SIL at the specific receptor showing the violation
during the time periods when a modeled violation occurred.

Compliance with Idaho Air Rules Section 203.02 is generally demonstrated if: a) all modeled impacts of
the SIL analysis are below the applicable SIL or other level determined to be inconsequential to NAAQS
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compliance; or b) modeled design values of the cumulative NAAQS impact analysis (modeling all
emissions from the facility and co-contributing sources, and adding a background concentration) are less
than applicable NAAQS at receptors where impacts from the proposed facility/modification exceeded the
SIL or other identified level of consequence; or ¢) if the cumulative NAAQS analysis showed NAAQS
violations, the impact of proposed facility/modification to any modeled violation was inconsequential
(typically assumed to be less than the established SIL) for that specific receptor and for the specific
modeled time when the violation occurred.

2.5 Toxic Air Pollutant Analyses
Emissions of toxic substances are generally addressed by Idaho Air Rules Section 161:

Any contaminant which is by its nature toxic to human or animal life or vegetation shall not be
emitied in such quantities or concentrations as to alone, or in combination with other
contaminants, injure or unreasonably affect human or animal life or vegetation.

Permitting requirements for toxic air pollutants (TAPs) from new or modified sources are specifically
addressed by Idaho Air Rules Section 203.03 and require the applicant to demonstrate to the satisfaction
of DEQ the following:

Using the methods provided in Section 210, the emissions of toxic air pollutants firom the
stationary source or modification would not injure or unreasonably affect human or animal life
or vegetation as required by Section 161. Compliance with all applicable toxic air pollutant
carcinogenic increments and toxic air pollutant non-carcinogenic increments will also
demonstrate preconstruction compliance with Section 161 with regards to the pollutants listed
in Sections 585 and 586.

Per Section 210, if the total project-wide emissions increase of any TAP associated with a new source or
modification exceeds screening emission levels (ELs) of Idaho Air Rules Section 585 or 586, then the
ambient impact of the emissions increase must be estimated. If ambient impacts are less than applicable
Acceptable Ambient Concentrations (AACs) for non-carcinogens of Idaho Air Rules Section 585 and
Acceptable Ambient Concentrations for Carcinogens (AACCs) of Idaho Air Rules Section 586, then
compliance with TAP requirements has been demonstrated.

Idaho Air Rules Section 210.20 states that if TAP emissions from a specific source are regulated by the

Department or EPA under 40 CFR 60, 61, or 63, then a TAP impact analysis under Section 210 is not

required for that TAP.

3.0 Analytical Methods and Data

This section describes the methods and data used in analyses to demonstrate compliance with applicable
air quality standards or other air impact requirements.

3.1 Emission Source Data

Emissions rates of criteria pollutants for the BYUI facility were provided for various applicable averaging
periods by the facility’s consultant, Al Oestmann. Review and approval of estimated emissions was the
responsibility of the DEQ permit writer, and is not addressed in this modeling memorandum. DEQ
modeling review included verification that the application’s potential emissions rates were properly used
in the model. The rates listed in Section 3.1.1 of this memorandum represent the maximum allowable rate
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as averaged over the specified period.

Emissions rates used in the dispersion modeling analyses submitted in the permit application should be
reviewed by the DEQ permit writer against those in the emissions inventory of the permit application. All
modeled criteria air pollutant and TAP emissions rates must be equal to or greater than the facility’s
emissions calculated in the PTC application or requested permit allowable emission rates.

3.1.1 Criteria Pollutant Emissions Rates

Significant impact analyses were not submitted for this project. The previous project, P-61299, relied on
SIL analyses to exempt the boiler replacement project from cumulative impact analyses for SO, and CO.
The current project’s facility-wide CO emissions exceed the BRC modeling threshold, based on the rate
equal to 10% of the significant emission rate of 100 tons per year for CO. The CO BRC threshold is 10
tons per year, so a modeling analysis is required for CO. DEQ elected to perform a brief review of the CO
NAAQS analyses based on the relatively low hourly facility-wide emissions rate of 34.4 Ib/hr facility-
wide emissions inventory based on the project’s electronic emissions inventory spreadsheet.

In consideration of SO, emissions, the current enforceable SO, emissions for the BYUI facility are 1.47
tons per year, and this project does not request any increase, based on Appendix N of this project’s
November 30, 2015 modeling report. The SO, PTE values were applied by DEQ modeling staff for
application of the DEQ permitting policy for the SO, BRC modeling threshold of 4 tons per year. The
submitted SO, NAAQS demonstration was not reviewed by DEQ modeling staff for this project.

Lead emissions were not modeled for this project. The facility’s electronic spreadsheet for the emission
inventory listed a post-project potential to emit of approximately 0.01 tons per year of lead emissions, or
about 20 pounds per year. This is below the DEQ BRC modeling threshold of 120 pounds per year, and
lead modeling was not required.

Table 3 lists emissions rates used in the short-term cumulative NAAQS impact analyses. Emissions were
modeled for 24 hours per day except for the emergency electrical generator engine, where PM;o and PM, 5
emissions were modeled with each engine operating for % hour per month, non-concurrently with any
other emergency generator engine. This operational schedule was implemented in the model by using an
external emission rate input file for the generator engines. These files are the same files used in the 2014
permitting project analyses.

The 100% load condition emissions rates were split between the Bypass and HRSG stacks according to
the percentages in each of the five exhaust split cases for each fuel type, with all emission units operating
on that fuel type only. The exhaust apportionment between the two stacks included:

* 100% Bypass Stack

s 25% Bypass Stack/75% HRSG Stack;

e 50% Bypass Stack/50% HRSG Stack;

e 75% Bypass Stack/25% HRSG Stack; and
s 100% HRSG Stack.

The Supplemental Burner case is an additional separate natural gas-specific scenario where 100% of the
Turbine and Supplemental Burner emissions are emitted from the HRSG stack. There are no additional
modeling analyses supporting the scenario of Supplemental Burner operations emitting through the
HRSG stack while the Combustion Turbine emits through the Bypass stack.
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Table 4 lists emissions rates for annual cumulative NAAQS impact analyses. Emissions were modeled for
8,760 hours per year. Limitations on potential to emit are inherently present in the modeled hourly rate
because the annual requested quantity of emissions were divided equally over 8,760 hours per year for the
annual average NAAQS ambient air impact analyses. Emergency generator engines were modeled with
average hourly emissions rates calculated by dividing 100% rated capacity emissions for 500 hours per
year of operation by 8,760 hours per year.

A single operating scenario was presented for the annual average impacts. The annual average ambient
impact analyses account for total annual emissions based on summing the emissions for fuel oil
combustion (for backup) and natural gas combustion (as the primary fuel) as limited by the requested
hours of operation per year at 100% rated capacity and the emissions for each fuel type, and dividing the
total annual emissions by 8,760 hours per year to derive an annual average-based hourly emission rate for
the ambient air impact analyses. This is an appropriate method for modeling emissions for an annual
average ambient standard.

Table 3. SHORT TERM CRITERIA POLLUTANT EMISSIONS
FOR CUMULATIVE NAAQS IMPACT ANALYSES

Emission Rates (Ib/hr?) »
o NOx" 1-hr PM, 5" 24-hr PM,,” 24-hbr Co*
Source ID Description Scenario Scenario Scenario Scenario

Fuel | Natural Fuel Natural | Fuel Oil® | Natural Fuel | Natural

Oil° | Gas’ Oil° | Gas Gas' Oil° | Gas'
BLR2 Boiler No. 2 7.910 2.911 0.2970 | 0.8250 2475 0.620 3.23 3.23
BLR3 Boiler No. 3 7.910 2.911 0.2970 | 0.8250 2475 0.620 3.23 3.23
BLR4 Boiler No. 4 7.350 2,700 | 0.192 0.7500 2.25 0.200 3.00 3.00
HRSG Turbine HRSG stack 2412 | 10.22% 0.720 0.801 0.720 0.801 6.60 5.49
BYPASS Turbine Bypass Stack 24,12 6.00° 0.7200 | 0.3960 0.7200 0.3960 6.60 5.49
EG ASER" Auxiliary Services Bldg Generator NA' NA' 0.0873 0.0873 0.0873 0.0873 0.702 | 0.702
EG AUST' | Austin Bldg Generator NA' NA' 0.0476 | 0.0476 0.0476 0.0476 0.351 | 0.351
EG BENS" Benson Bldg Generator NA! NA' 0.0714 | 0.0714 0.0714 0.0714 0.585 | 0.585
EG CLRK" | Clark Bldg Generator NA! NA! 0.0873 | 0.0873 0.0873 0.0873 0.702 | 0.702
EG HART" | Hart Bldg Generator NA' NA! 0.1508 | 0.1508 0.1508 0.1508 1.17 1.17
EG KIMB" | Kimball Bldg Generator NA! NA' 0.6508 | 0.6508 0.6508 0.6508 5.109 [ 5.109
EG KIRK" Kirkham Bldg Generator NA' NA'! 0.0318 | 0.0318 0.0318 0.0318 0.234 | 0.234
EG LIBR" Library Bldg Generator NA' NA! 0.1190 | 0.1190 0.1190 0.1190 0.936 | 0.936
EG MAN" Manwaring Bldg Generator NA' NA' 0.0873 0.0873 0.0873 0.0873 0.702 | 0.702
EG PHYP" | Physical Plant Bldg Generator NA! NA! 0.0476 | 0.0476 0.0476 0.0476 0.351 | 0.351
EG R GR" | Radio Graphics Bldg Generator NA' NA! 0.0635 | 0.0635 0.0635 0.0635 0.468 | 0.468
EG RIKS" Ricks Bldg Generator NA' NA! 0.1190 | 0.1190 0.1190 0.1190 0.936 | 0.936
EG_ROMN" | Romney Bldg Generator NA' NA" 100714 | 00714 | 0.0714 | 0.0714 | 0.0585 | 0.0585
EG SMTH" | Smith Bldg Generator NA' NA' 0.0238 | 0.0238 0.0238 0.0238 0.546 | 0.546

Snow Performing Arts Center NA' NA! 0.0476 | 0.0476 0.0476 0.0476

EG SNOW" | Generator 0.351 1| 0.351
EG SPRI" Spori Bldg Generator NA! NA' 0.0397 | 0.0397 0.0397 0.0397 0.299 | 0.299
EG481" Emergency IC Engine 481 NA' NA' 0.1190 | 0.1190 0.1190 0.1190 4479 | 4479
EG482" Emergency IC Engine 482 NA' NA' 0.1190 | 0.1190 0.1190 0.1190 4479 | 4479
EG483" Emergency IC Engine 483 NA' NA! 0.1190 | 0.1190 0.1190 0.1190 4479 | 4479
EG484" Emergency IC Engine 484 NA' NA' 0.1190 | 0.1190 0.1190 0.1190 4479 | 4479
AUST PB Austin Spray Booth 0.000 0.000 | 0.0260 | 0.0260 0.0260 0.0260 0 0
PFPB1 Physical Facilities Paint Booth 1 0.000 0.000 0.085 0.085 0.085 0.085 0 0
PFPB2 Physical Facilities Paint Booth 2 0.000 0.000 0.029 0.029 0.029 0.029 0 0
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& Pounds/hour emissions for specified averaging period.

- Oxides of nitrogen.

- Particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers. Emissions represent allowable
daily emissions divided by 24 hour/day, except for emergency generators (see footnote “h”).

- Particulate matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers. Emissions represent allowable
daily emissions divided by 24 hour/day, except for emergency generator engines (see footnote “h”).

- Boilers and turbine fired on distillate fuel oil exclusively.

Boilers and turbine fired on natural gas exclusively.

& Maximum emissions for each source emitting through the HRSG stack are 6.0 Ib/hr NOx for the Combustion Turbine and 4.2
Ib/hr NOx for the Supplemental Burner.

- Emissions represent % hour of operation averaged over a single hour period. Emissions were modeled intermittently using an
external emissions file based on the applicant-requested operational engine testing schedule of %2 hour per month during daylight
hours only. The external emissions file was generated by using randomly selected hours of operation in accordance with the
testing schedule and the file overwrites any emission rate and exhaust parameter values included in the model’s general Source
setup.

NA indicates this emissions unit emits this pollutant, but the emissions of this pollutant were not modeled for NAAQS
compliance. Emergency generator engine NOx emissions are exempt from modeling requirements if operated less than 100 hours
per year.

i A PM, s emission rate was modeled to represent the combustion turbine at 100% load and Supplemental Burner at 100% load
exhausting to the HRSG stack. Note this is conservative because the electronic Appendix B spreadsheet lists the Turbine hourly
PTE on natural gas at 0.396 Ib/hr and the Supplemental Burner on natural gas at 0.270 Ib/hr, for a total HRSG stack emission rate
of 0.666 Ib/hr of PM, 5 and PM,,. *

- Carbon monoxide.
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Table 4. ANNUAL CRITERIA POLLUTANT EMISSIONS
FOR CUMULATIVE NAAQS IMPACT ANALYSES

Emission Rates (Ib/hr)™*
Source ID Description NOx” PM, s

BLR2 Boiler No. 2 1.67 0.347
BLR3 Boiler No. 3 1.67 0.347
BLR4 Boiler No. 4 0.54 0.112
HRSG (stack)® Turbine/HRSG stack 10.22% 0.801"
BYPASS (stack) Turbine Bypass Stack 6.10 0.400
EG_ASER‘ Auxiliary Services Bldg Generator 0.18 0.0130
EG AUSTY Austin Bldg Generator 0.09 0.0071
EG_BENS? Benson Bldg Generator 0.15 0.0106
EG_CLRK® Clark Bldg Generator 0.18 0.0130
EG HART¢ Hart Bldg Generator 0.31 0.0224
EG KIMB! Kimball Bldg Generator 1.35 0.0966
EG KIRK® Kirkham Bldg Generator 0.06 0.0047
EG LIBRY Library Bldg Generator 0.25 0.0177
EG MAN‘ Manwaring Bldg Generator 0.18 0.0130
EG PHYP® Physical Plant Bldg Generator 0.09 0.0071
EG R GR? Radio Graphics Bldg Generator 0.12 0.0094
EG_RIKS* Ricks Bldg Generator 0.25 0.0177
EG_ROMN! Romney Bldg Generator 0.15 0.0106
EG_SMTH* Smith Bldg Generator 0.25 0.0035
EG _SNOW! Snow Performing Arts Center Generator 0.09 0.0071
EG SPRI‘ Spori Bldg Generator 0.08 0.0059
EG481¢ Emergency IC Engine 481 0.38 0.0136
EG482¢ Emergency IC Engine 482 0.38 0.0136
EG483¢ Emergency IC Engine 483 0.38 0.0136
EG4844 Emergency IC Engine 484 0.38 0.0136
AUST PB Austin Spray Booth 0.00 0.0260
PFPB1 Physical Facilities Paint Booth 1 0.00 0.0850
PFPB2 Physical Facilities Paint Booth 2 0.00 0.0290
a

Pounds/hour emissions rates represent total annual emissions divided by 8,760 hour/year to give an annual average houtly

rate.
" Oxides of nitrogen.

o o o o

- Particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers.
- Emissions represent 500 hours of operation per year, averaged over 8,760 hours.
- Emissions rate represents 4900 hours per year at 100% rated capacity on natural gas plus 48 hours per year at

100% rated capacity on distillate fuel oil, with the summation of these emissions averaged over 8,760 hours per year.

Combination of Supplemental Burner and Combustion Turbine while operating on natural gas. The modeled emission rate is

higher than the calculated average hourly emission in BYUI’s emissions inventory of 0.547 Ib/hr PM, s, annual average, and
8.49 Ib/hr NOx, annual average (note BYUT also included the 0.58 T/yr of NOx attributed to 48 hours per year of distillate
fuel oil in the 8.49 Ib/hr emission inventory value, BYUI’s annual average modeling is conservative for the HRSG stack

emissions.

Modeling Applicability

Facility-wide potential emissions of PMy9, PM, s, NOx, CO, and SO,, exceed modeling thresholds stated
in the Idaho Air Quality Modeling Guideline®, thereby requiring a NAAQS impact analysis in accordance
to Idaho Air Rules Section 202.01.c.ii. DEQ did not review the SO, NAAQS analyses on the basis that
this project’s facility-wide potential SO, emissions are below the DEQ policy BRC modeling threshold of
4.0 Thyr.

Facility-wide lead emissions will be well below the BRC modeling threshold of 120 pounds per year, and
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in fact will be nearly negligible considering the elimination of coal combustion required in Project 61299,
resulting in a reduction of approximately 6.23 T/yr of lead. Lead modeling was not required.

Ozone (Os) differs from other criteria pollutants in that it is not typically emitted directly into the
atmosphere. Os is formed in the atmosphere through reactions of VOCs, NOx, and sunlight.
Atmospheric dispersion models used in stationary source air permitting analyses cannot be used to
estimate Oz impacts resulting from VOC and NOx emissions from an industrial facility. O
concentrations resulting from area-wide emissions are predicted by using more complex airshed models
such as the Community Multi-Scale Air Quality (CMAQ) modeling system. Use of the CMAQ model is
very resource intensive and DEQ asserts that performing a CMAQ analysis for a particular permit
application is not typically a reasonable or necessary requirement for air quality permitting.

Addressing secondary formation of O; has been somewhat addressed in EPA regulation and policy. As
stated in a letter from Gina McCarthy of EPA to Robert Ukeiley, acting on behalf of the Sierra Club
(letter from Gina McCarthy, Assistant Administrator, United States Environmental Protection Agency, to
Robert Ukeiley, January 4, 2012):

... footnote 1 to sections 51.166(1)(5)(I) of the EPA’s regulations says the following: “No de
minimis air quality level is provided for ozone. However, any net emission increase of 100 tons
per year or more of volatile organic compounds or nitrogen oxides subject to PSD would be
required to perform an ambient impact analysis, including the gathering of air quality data.”

The EPA believes it unlikely a source emitting below these levels would contribute to such a
violation of the 8-hour ozone NAAQS, but consultation with an EPA Regional Office should
still be conducted in accordance with section 5.2.1.c. of Appendix W when reviewing an
application for sources with emissions of these ozone precursors below 100 TPY.”

Allowable emissions estimates of VOCs and NOx are below the 100 tons/year threshold, and DEQ
determined it was not appropriate or necessary to require a quantitative source specific Os; impact
analysis.

Intermittent Emissions Sources

Emissions from the testing of emergency generator engines (source IDs of the form EG_XXXX in the
model input files) are intermittent sources that only operate on an infrequent basis. The internal
combustion (IC) engines are only used for emergency conditions and during periodic operational testing
and maintenance. As such, these sources are difficult to model in a way that accounts for impacts in a
reasonably accurate but conservative mannet.

For air quality standards that use the maximum observed concentration or second highest concentration as
the compliance design value, regulatory assessment of pollutant impacts from intermittent sources can be
appropriately modeled assuming continual operation. This assumption is appropriate because the source
could be reasonably expected to operate during worst-case conditions, and the highest impact is the value
used to evaluate compliance. For NAAQS having an averaging period longer than 1 hour (e.g., 8-hour,
24-hour, or annual NAAQS), short-term emissions can often be smeared or distributed over the longer
averaging period, calculating an average emissions rate for the period of interest.

The main challenge of accurately modeling intermittent sources to evaluate the potential for violating the
1-hour NO, NAAQS arises because of the probabilistic nature of the standard. The probabilistic form of
the NAAQS causes the operational frequency of an intermittent source to be a key consideration in the
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compliance evaluation. For example, if the only source at a facility is an intermittent source that operates
once every quarter or four times per year, it is nearly impossible for the source to cause or contribute to a
violation of the 1-hour NO, standard unless the background NO, concentration periodically exceeds the
standard. For this example, the source does not operate frequently enough (four times each year) to
impact the design concentration, which is the 3-year average of the 98™ percentile of the annual
distribution of daily maximum 1-hour concentrations. The 1-hour NO, design value at any specific
ambient air location is estimated through dispersion modeling by using the 5-year average of the eighth
highest of the daily 1-hour maximum concentrations from each year. However, if the facility has
additional NOx sources of substantial magnitude, the contribution of the NOx emissions from even a very
infrequent NOx source could measurably affect compliance with the 1-hour NO, NAAQS at some
downwind locations.

Demonstrating NAAQS compliance for permitting purposes typically involves modeling permit
allowable emissions over all allowable operation times, which often is continual operation (8,760 hours
per year). If a source is allowed to operate during any particular hour of the year, then modeling is
performed by assessing the impacts for each hour of the year. Modeling an intermittent source by
assuming continual operation would artificially skew the distribution, thereby over-representing the
source’s impact. However, specific hours during which an intermittent source will operate are usually
unknown.

The EPA provided guidance on modeling intermittent NO, sources in a March 2011 memorandum from
Tyler Fox, leader of the air quality modeling group, to regional air directors.” The memo identifies the
problem with modeling intermittent sources as a continuous source:

We are concerned that assuming continuous operations for intermittent emissions would
effectively impose an additional level of stringency beyond that intended by the level of the
standard itself. As a result, we feel that it would be inappropriate to implement the 1-hour NO,
standard in such a manner and recommend that compliance demonstrations for the 1-hour NO,
NAAQS be based on emission scenarios that can logically be assumed to be relatively continuous
or which occur frequently enough o contribute significantly to the annual distribution of daily
maximum 1-hour concentrations [emphasis added]. EPA believes that existing modeling
guidelines provide sufficient discretion for reviewing authorities to exclude certain types of
intermittent emissions from compliance demonstrations for the 1-hour NO, standard under these
circumstances.

DEQ developed a guidance policy” in 2013 on modeling intermittent sources for compliance with the 1-
hour NO, NAAQS. The following was stated from the policy:

Upon a review of other states’ application of the Tyler Fox memo, comments from the public and
Idaho industry, an internal review of Idaho sources, NO, background levels, and various sample
model runs; DEQ has determined that Nitrogen Oxides (NO,) emissions from the intermittent
operational testing of engines powering emergency generators or fire-suppression water pumps
may be excluded from the project-specific significant impact level (SIL) analysis and the
cumulative NAAQS analysis for 1-hour NO,, providing the annual hours of operation from testing
and maintenance are less than or equal to 100 hours.

This determination is applicable to minor source air permitting projects and is not limited to any
specific number of engines present at a facility. The Director may require deviation from this
guidance if deemed appropriate to assure compliance with 1-hour NO, NAAQS and IDAPA
58.01.01.203 or 01.403. DEQ will determine how emergency engines are included in permits for
major sources, specifically those applicable to the Prevention of Significant Deterioration (PSD)
program, on a case-by-case basis.
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This project’s permit application was prepared following issuance of DEQ’s guidance policy’ on
modeling intermittent sources for compliance with the 1-hour NO, NAAQS. Impacts from testing of the
generators were not accounted for in the 1-hour NO, NAAQS ambient impact analyses as allowed by this
policy. Although this policy is applicable to the 1-hour NO, NAAQS for emergency generator it is not
applicable to any other NAAQS. BYUTI’s current project used an intermittent source approach to account
for the emergency generators’ ambient impacts for the 24-hour PM,o and PM, s NAAQS. The scenario
reflected randomly selecting hours of operation, based on the established testing schedule of one 30-
minute test every month, performed only during daylight times.

“Daylight” hours were determined for each month based on the latest sunrise and earliest sunset in
Rexburg® for each month of the year based on 2008 data. The monthly variation for “daylight” hours used
in the modeling analyses is shown in Table 5. DEQ confirmed that the sunrise and sunset times for any
calendar day vary by at most a minute over the five-year period from 2008 through 2012. External
emissions rate files were constructed by DEQ for the generators to account for specific hours when testing
will occur. This is the same external emission rate file used in the previous permitting project for the
initial construction of the Combustion Turbine—Project P-61299. DEQ generated 1-hour NO,, 24-hour
PM,o and 24-hour PM, s external emission rate files for that project.

Table 5. LATEST SUNRISE AND EARLIEST SUNSET IN REXBURG

Hour Ending:| 1| 2} 3| 4| 5| 6] 7| 8| 9| 10f 11} 12| 13] 14| 15
Month
January
February
March
April
May
June
July
August
September
October
November
December

Secondary Particulate Formation

The impact from secondary particulate formation resulting from emissions of NOx, SO,, and/or VOCs
was assumed by DEQ to be negligible on the basis of the magnitude of emissions and the short distance
from emissions sources to modeled receptors where maximum PM,, and PM, s impacts were predicted.

3.1.2 Toxic Air Pollutant Emissions Rates

TAP emissions regulations under Idaho Air Rules Section 220 are only applicable for new or modified
sources constructed after July 1, 1995. The proposed project did not result in any increases in emissions
of TAPs from any TAP-applicable sources.

BYUI’s consultant assured that all TAP emissions increases from Project 61299 were from sources where
the specific TAP is regulated by 40 CFR 60, 61, or 63. TAPs from these sources are not subject to
regulation by Idaho Air Rules Section 210, as explained in Section 2.5 of this memorandum. There are no
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changes to the TAPs emissions rates for this project and TAPs modeling was not required.

3.1.3 Emissions Release Parameters

Table 6 provides exhaust parameters, also referred to as emissions release parameters, including stack
height, stack diameter, exhaust temperature, and exhaust velocity for point sources.

Table 6. POINT SOURCE STACK PARAMETERS USED IN MODELING

UTM?® Coordinates | S¢ack Stack Stack Stack
Release Description Easti " Height Gas Flow Flow Diam
Point P astlgg Northing & Temp Velocity
(m) (m) (m) K | (misecy® | ™

AUST PB Austin Spray Booth 436870.2 | 4851750.3 7.21 294.1 0.00° 1.53

BLR2 Boiler No. 2 436788.3 | 4851830.3 | 24.38 422.0 14.00 1.02

BLR3 Boiler No. 3 436788.3 | 4851837.3 | 24.38 422.0 14.00 1.02

BLR4 Boiler No. 4 436788.4 | 48518444 | 24.38 422.0 14.00 1.02

HRSG Turbine/HRSG stack 436783.4 | 4851821.7 | 24.38 422.0 25.72 1.22

BYPASS Turbine Bypass Stack 436792.5 | 4851821.7 | 24.38 783.2 40.77 1.37

EG_ASER 437010.2 | 4851560.3 2.44 588.6 0.001° 0.203
Auxiliary Services Bldg Generator (582.43)

EG_AUST 436868.2 | 4851745.3 1.83 588.6 0.001° 0.076
Austin Bldg Generator (582.43)

EG BENS 437026.2 | 4851679.3 2.13 588.6 0.001° 0.076
Benson Bldg Generator (582.43)

EG CLRK 437160.2 | 4852176.3 2.44 588.6 41.09 0.076
Clark Bldg Generator (582.43)

EG HART 436906.2 | 4852157.3 2.13 588.6 41.95 0.051
Hart Bldg Generator (582.43)

EG_KIMB 437164.2 | 4851771.3 3.81 588.6 29.11F 0.203
Kimball Bldg Generator (582.35)® | (11.24)*

EG KIRK 437115.2 | 4852272.3 6.1 588.6 0.001° 0.076
Kirkham Bldg Generator (582.35)%

EG LIBR 437032.2 | 4852147.3 2.44 588.6 0.001° 0.076
Library Bldg Generator (582.35)%

EG MAN 436999.2 | 4851990.3 6.1 588.6 0.001° 0.076
Manwaring Bidg Generator (582.35)%

EG PHYP 436802.2 | 4851721.3 1.83 588.6 0.001° 0.076
Physical Plant Bldg Generator (582.35)%

EG R GR 437329.2 | 4851865.3 2.44 588.6 0.001° 0.343
Radio Graphics Bldg Generator (582.35)%

EG RIKS 437216.2 | 4851594.3 1.83 588.6 0.001° 0.076
Ricks Bldg Generator (582.35)%

EG ROMN 437033.2 | 4852234.3 2.74 588.6 0.001° 0.344
Romney Bldg Generator (582.35)%

EG_SMTH 437132.2 | 4852038.3 2.54 588.6 0.001° 0.152
Smith Bldg Generator (582.35)%

EG_SNOW | Snow Performing Arts Center 436921.2 | 48522873 2.13 588.6 0.001° 0.344
Generator (582.35)%

EG_SPRI 437110.2 | 4852259.3 2.44 588.6 0.001° 0.076
Spori Bldg Generator (582.35)%

EG481 436817.1 | 4851882.3 10.67 588.7 25.23 0.305
Emergency IC Engine 481 (582.43)° (7.69)%

EG482 436817.1 | 4851871.6 10.67 588.7 25.23 0.305
Emergency IC Engine 482 (582.43)% | (7.69)%

EG483 436817.1 | 4851844.0 10.67 588.7 25.23 0.305
Emergency IC Engine 483 ' (582.43)% (7.69)%

EG484 Emergency IC Engine 484 436817.0 | 4851830.0 | 10.67 588.7 2523 0.305
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Table 6. POINT SOURCE STACK PARAMETERS USED IN MODELING
UTM" Coordinates | Stack Stack Stack Stack
Release Description Easti i Height Gas Flow Flow Diam
Point p astlgg Northing & Temp Velocity
(m) (m) (m) ° | (misecy | ™
(582.43)% (7.69)%

PFPB1 Physical Facilities Paint Booth 1 436765.2 | 4851735.3 | 1046 294.1 16.17 0.61
PFPB2 Physical Facilities Paint Booth 2 4367652 | 48517243 | 1046 294.1 16.17 0.61
% Universal Transverse Mercator.
> Meters.
¢ Kelvin.
4 Meters/second.

o

flux dominated plume rise equations, so the actual flow could be used in modeling.
& Conservative parameters were applied in the annual average NO, and PM; s NAAQS ambient impact analyses.

Combustion Turbine and Supplemental Burner

Horizontal or rain-capped release. Value set to 0.001 to negate momentum flux for plume rise.
Source emits horizontally, but plume rise calculations from the previous permitting action demonstrated that buoyancy

The Combustion Turbine is an emission unit equipped with two stacks. This turbine operates at any
number of varying splits of its exhaust through those two stacks (bypass and HRSG). An additional
emission unit called the Supplemental Burner (or Duct Burner) emits through the HRSG stack only. The
Supplemental Burner does not emit through the Bypass stack. The Supplemental Burner may operate
concurrently at any operational rate with the Combustion Turbine, which will operate at only 100%
capacity. Operation of the Supplemental Burner at various partial firing capacity levels was shown in the
exhaust flow rate and exit temperature sheet from RMH to vary only slightly from the 100%
Supplemental Burner firing rate case, so the 100% firing case provides the most conservative exhaust
parameters. The “Expected Cogeneration Stack Flow Rates” documentation indicates that 25% to 100%
firing rates of the Supplemental Burner have very little effect on the exhaust flow rate from the HRSG
stack. Refer to the Normal Operation Case (NG) row at 35 degrees Fahrenheit (°F) and all rows for the

Normal Operation Case (NG) with Duct Burner Modulation as shown in Figure 1. Note there is no

exhaust flow from the Bypass stack. DEQ accepts the Combustion Turbine and Supplemental Burner
exhaust parameter documentation as accurate or conservative.

Figure 1. Modeling Report Appendix A — Relevant Section

Normal Operation Case (NG}

BYU-IDAHO - EXPECTED COGENERATION STACK FLOW RATES

13 50000 100% 0% 100% 154004 1066 0.021 122577 of 100%| 154004 260 0.044 57863
35 50000 100% 0% 100% 149319 1073 0.021 119393 O 100%)| 149319 260 0.044] 56103]
59 22458 100% 12% 88%) 143329 1082, 0.021 115276 14338) 0% 125502 279 0.043 48397,
70 17329 100% 32%) 68%) 139567 1088 0.021 112687 365504 0% 94298 278 0.043: 36315
87 7300 100% 72% 28% 134217 1099 0.020 109137 78074 0% 38201 276 0.043] 14672}
105 7300 100% 72% 28% 127863 1113 0.020 104904 75042' 0% 36393 275 0.043 13958
fLoad Follow Case 50% (NG
13 50000 50% 0%| 100% 98570 1066 0.021 78455 of 100% 98570 260 0.044 37035
35 50000 50% 0% 100% 96015 1073 0.021] 76772 & 100%)| 96015 260 0.044 36075
59 22458 50%)| 12%! 88% 92751 1082 0.021] 74598 92784 0% 81215 260 0.044] 30514
70 17329 50%! 32%, 68% 90678, 1088 0.0211 73214 23747' 0% 61266 257 0.045 22923
87 7300 50% 72%, 28%| 87746 1038 0.020 71350 s1042§ 0%| 24974 255 0.045 9318
105 7300 50% 72% 28% 84220, 1113 0.020 69097 49431' 0%, 23971 255 0.045 8944
|iormal Operation Case {NG] with Duct Burner Modulation . & : S
35 50000 100% 0% 100%! 149319 1073 0.021] 119333 Of 25% 145318 271 0.044 56959
35 50000 100% . 0% 100%! 149319 1073 0.021 119393| 0] 50%) 149319 266 0.044 56570
35 50000 100%| 0%| 100%! 149319 1073 0.021 119393 0f 75% 149319 262 0.044 56259
35 50000, 100%| 0% 100%, 145319 1073 0.021 119393 of 100% 143319 259 0.044] 56025
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Following issuance of the initial PTC for the Combustion Turbine/HRSG project, BYUI notified DEQ
that the stack diameter of the as-built Bypass stack was larger than the initial modeled stack diameter and
the new dual fuel-fired Boiler 4 would have a lower heat input than permitted. DEQ then requested BYUI
provide additional analyses to verify NAAQS compliance that reflected the as-built specifications of
permitted equipment and that an expanded number of operational scenarios be analyzed to support this
project. This project addresses exhaust modulation of the Combustion Turbine between the Bypass and
HRSG stacks at 0%, 25%, 50%, 75% and 100% for each of these two stacks. A separate scenario for
operation of the Supplemental Burner was provided by BYUL BYUI’s application states that the
Combustion Turbine does not operate at any load level below 100% capacity. This assumption simplified
the analysis by not addressing emissions and release parameters as a function of operational level of the
turbine. Release parameters were determined based on the ambient conditions, and ambient conditions
determine how BYUI uses the Combustion Turbine exhaust to either exhaust the emission uncontrolled
via the Bypass Stack or uncontrolled via the HRSG stack to utilize the heat energy content to provide heat
to the campus.

BYUI’s modeling report provided exhaust parameter support documentation. Justification was required
for modeled exhaust parameters for the multiple operating scenarios. A number of outside air -
temperatures were analyzed. An engineering firm, RMH Group, Inc., (RMH) that worked with the project
design engineering firm (Heath Engineering) calculated exit temperature and flow rate design data. This
data was provided to justify that BYUI modeled accurate or conservative release parameters for the new
turbine and supplemental burner emissions units. This documentation was included in Appendix A
(Expected Cogen Flows) of the November 30, 2015 modeling report. RMH’s cover letter indicated that
the turbine manufacturer, Solar Turbines, and the Heat Recovery Steam Generator (HRSG) manufacturer,
Cleaver Brooks, provided performance data for the emissions units. Exit temperatures were based on this
performance data, and these exit temperatures were used as the basis for estimating the effect of
temperature on the exhaust stream volumetric flow rates for the HRSG stack and the Bypass stack using
the ideal gas law relationship to calculate the effect of the exhaust stream gas density. These are the
exhaust parameters that vary based on atmospheric conditions. DEQ accepted this documentation for
exhaust parameter justification.

The Combustion Turbine is an emission unit equipped with two stacks. This turbine operates at any
number of varying splits of its exhaust through those two stacks (bypass and HRSG). Electricity is
generated when the turbine exhaust is routed to the Bypass stack and steam to heat the campus is
generated when the turbine exhaust is routed to the HRSG (basically a boiler). There is a variable split
between these two stacks depending on the university’s needs. An additional emission unit called the
Supplemental Burner (or Duct Burner) creates additional heat capacity and emits through the HRSG stack
only. The Supplemental Burner does not emit through the Bypass stack. The Supplemental Burner may
operate concurrently at any operational rate with the Combustion Turbine. However, the Combustion
Turbine will operate at only 100% capacity. Operation of the Supplemental Burner at various partial
firing capacity levels of 25% to 75% showed exhaust parameters varied only slightly from the 100%
Supplemental Burner firing rate case, so the 100% firing case provides the most conservative exhaust
parameters and highest emission rates, and was the only case modeled. Refer to the Normal Operation
Case (NG) row at 35 degrees Fahrenheit (°F) and all rows for the Normal Operation Case (NG) with Duct
Burner Modulation as shown in Figure 3.

DEQ requested that BYUI model all operational levels of the Combustion Turbine. BYUI’s consultants
have stated that BYUI only intends to operate this emissions unit at 100% capacity. DEQ requested that
BYUI substantiate that the modeling reflects the 100% load capacity conditions and submit additional
modeling analyses if partial load operations are warranted. The support documentation provided by
BYUI’s equipment vendors is intended to support BYU’s claim that the 100% load condition was
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appropriately or conservatively applied in this project’s analyses. See Attachment A of this memorandum
to review BYUI’s support documentation for the assumption that modeling emissions calculated at a
constant heat input rate of 60 MMBtu/hr for all hours of each day, including all seasons of the year, is
adequately conservative for the purposes of demonstrating compliance with applicable NAAQS. The
documentation in Attachment A indicates that only at extremely cold temperatures does the turbine have
actual capability to combust higher quantities of fuel than the stated rated heat input rating of 60
MMBtu/hr. For temperatures above approximately minus 10 °F, the heat input capacity appears to be
reduced but the load condition specified remains the full load condition. Net power output and heat input
both decreased. To verify whether the Combustion Turbine is actually operated at a Full (or 100%) load
at all times, the combustion air intake temperature and either the fuel input rate or the net power output of
the generator must be monitored in a set number of time intervals to relatively accurately identify the
average parameters which ideally could be compared against the RMH Group data in Attachment A of
this memorandum. Additional specific temperatures within the -9.8 °F to 91.7 °F range could be added to
develop a more robust set of heat input and net power output versus turbine air inlet temperature.

DEQ modeling staff confirmed the 48-inch diameter for the HRSG stack and the 54-inch Bypass Stack
from the September 10, 2015 Performance Test Report’. Stack release heights were modeled at 80 feet
above grade for both the HRSG and Bypass stacks. The HRSG stack heights were not supported with
additional documentation, such as as-built drawings or equipment specification lists or on-site
measurement verification by staff. Figure 2 shows the September 2015 Google earth Street View® image
of the new Heat Plant building and sources under construction. This structure is BPIP model ID
“HEAT3” with a tier height of 45 feet above grade. Absent an actual physical measurement of the stack
height above the roofline and an as-built construction blueprint of this portion of the Heat Plant building,
this image is the only information available for DEQ modeling staff to evaluate whether the stacks were
constructed to the modeled heights. Provided the modeled structure tier height is accurate, DEQ interprets
the stack heights for Boilers 2, 3, and 4, and the HRSG and Bypass stacks to be appropriately modeled.
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V Google earth Image of BYUI New Heat Plant Buildin
HRSG Exhaust Stacks, September 2015

2.28.m 3 &

with Boilers 2, 3, 4, Bypass and

DEQ accepts the Combustion Turbine and Supplemental Burner exhaust parameter documentation as
accurate or conservative.

BYU-IDAHO - EXPECTED COGENERATION STACK FLOW RATES

Normal Operation Case (NG}

D!

o 13 50000 100% 0% 100%) 154004 1066 0.021 122577 ol 100%] 154004 260 0.044] 578631
B 35 50000 100% 0% 100% 149319 1073 0.021] 119393] 0] 100%, 149319 260 56102]
53 22458 100% 12%] 88%) 143329 1082 0.021] 115276] 14338} 0%, 125502 279 .043] 483974
70 17329 100% 32%] 68% 139567 1088 0.021 112687] 36550] 0% 94298 278 0.043} 36315
87 7300 100%| 72% 28% 134217 1099 0.020) 109137, 78074 0% 38201 276 0.043 14672}
105 7300 100%) 72%, 28% 127863 1113 0.020 104904 75046] 0% 36393 275 0.043 13558'
Load Follow.Case 50% (NG| : : : . :
13 50000 50% 0% 100% 38570 1066 0.021 78455] i 100% 98570 260) 0.044 37035,
35 50000 50% 0% 100% 96015 1073 0.021 76772 0 100% 96015 260 0.044] 36075
59 22458 50% 12%] 88%) 52751 1082 0.021 745988 9278] 0% 81215 260 0.044] 30514]
70 17329 50% 32%) 68% 50678 1088 0.021 73214 23747) 0% 61266 257 0.045 22923)
87 7300 50% 72% 28%) 87746 1099 0.020 71350 51042 0% 24974 255! 0.045 9318]
105 7300 50% 72% 25%) 84220 1113 0.020 69097, 45431] 0%] 23971 255
INormal Operation Case (NG} with Duct Burner Modulation : L ' . :
B 35 50000 100% 0% 100% 149319 1073 0.021 119393] 0 25%) 149319
| INES 50000 100% 0% 100% 149319 1073 0.021 119393] 0 50% 149319
L_ #35 50000 100% 0% 100% 149319 1073 0.021 119393 0 75% 149319
¥V 3 50000 100% 0% 100% 149319 1073 0.021 119393 0 100% 149319

Figure 3. Modeling Report Appendix A — Relevant Section
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Dual Fuel-Fired Boilers No. 2, 3, and 4

Boilers 2 and 3 are identical emissions units. Release parameter support data consisted of a summary
sheet specifying make and model. Note that these boilers are likely to be manufactured by Cleaver
Brooks. They are industrial water tube O-Type boilers with a 53.9 MMBtu/hr heat input rating for both
distillate fuel oil and natural gas. Each boiler is equipped with an economizer and the listed exhaust flow
rate reflecting passing of the exhaust through the economizer of 15,255 actual cubic feet per minute
(ACFM) and exit temperature of 317 degrees Fahrenheit (°F) were not listed for a specific fuel type.
Stack diameter, release height, and vertical and uninterrupted release orientation were not supported with
any design documentation (construction plans or specifications listings, or documentation of as-built
parameters based on physical measurement by BYUI or construction entity staff).

Boiler 4 is rated at 26.7 million Btu/hr heat input at 100% load while fired on natural gas, and 25.6
MMBtu/hr heat input at 100% load while fired on distillate fuel oil. These ratings are based on higher
heating value of the fuel per the supplied documentation. Cleaver Brooks design specification sheets
listed an exit temperature of 414 °F and an exhaust flow rates at 100% load for natural gas of 10,140
ACFM for natural gas and 10,528 ACFM for distillate fuel oil. BYUI’s impact analyses used the 10,528
ACFM value for both natural gas and fuel oil scenarios. There is only a 4% difference in flow rates so this
difference is inconsequential to the results of the air impact analyses. Based on the listed exit velocity of
3,351 feet per minute and the 10,528 ACFM flow rate, the manufacturer’s design stack diameter was 2.0
feet. BYUI modeled a 2.33 feet diameter stack which results in a more conservative exit velocity than an
internal stack diameter of 2.0 feet provides. No additional documentation was provided for the modeled
stack release height of 80 feet.

See Figure 3 above and the Bypass and HRSG exhaust parameter section for DEQ’s findings on the
substantiation of the physical release heights for the boilers’ stacks.

Diesel-fired Emergency Generator Engines

The new engines, with model IDs EG481, EG482, EG483, and EG484, that were initially permitted in
Project 61299 are each rated at 1000 kiloWatts of electricity (kW) output or 787 brake horsepower (bhp).
The modeling report contains the GENERAC manufacturer equipment specifications sheet. Each unit is
equipped with two 8-inch diameter stacks. The total volumetric flow rate for both stacks combined at
100% standby power generation load is 7,106 actual cubic feet per minute (ACFM) at 893 °F. BYUI
modeled each of these generators with a single stack with an equivalent diameter of 1.0 feet based on the
cross-sectional area of two 8-inch diameter stacks. Modeled flow rate was reduced to an assumed value of
1,190.6 ACFM, which reduced exit velocity of the exhaust from the single stack to 7.7 meters per second
(m/s). The stack release height was 35 feet above grade with a vertical uninterrupted release orientation.
Exit temperature was reduced to a value of 588.7 °F by BYUI’s consultant. This information was applied
to the annual average NO, and PM, s NAAQS runs, which used slightly lower exit temperatures and
significantly lower exit velocities for these engines than BYUT’s justification documentation lists. The
external emission rate input file generated by DEQ based on BYUI’s consultant’s input for the 2014 PTC
project was used again for this project and this external emission rate file applied a 600 °F exit
temperature and 25 m/s exit velocity for these engines. The external emission rate file was used for short
term averaging period NAAQS impact analyses, whereas the annual average NAAQS analyses did not
use this external emission rate files because the annual quantity of requested emissions were simply
averaged over 8,760 hours per year, so different release parameters were used for the same emissions unit
depending on whether an external emission rate file was used for the NAAQS analyses. BYUI’s
consultant applied more conservative assumptions to the annual average analyses release parameters and
DEQ, and the modeled values are acceptable based upon the GENERAC specification sheet
documentation, assuming the stacks may have additional exhaust piping length to extend to 35 feet
release above grade.

Brigham Young University — Idaho - Project #61532 Page 26



The Kimball Building generator engine exhausts with a horizontal release. Al Oestmann, BYUI’s
modeling consultant provided plume rise justification calculations to show that this generator could be
modeled as an uninterrupted vertically released point source because thermal buoyancy of the hot exhaust
would cause plume rise to dominate the momentum and thermal buoyancy components of the total plume
rise of the exhaust stream.

A number of other emergency generator engines were modeled with the assumption of minimized exhaust
flow rate either because they exhausted horizontally or the flow rate justification data was not available
for submittal with this application. The external emission rate file that was generated for previous project
was not changed in any way for this project. Thus, exhaust parameters developed in 2013 were used in
this project for the 24-hour PM,, and PM, s NAAQS.

Paint Booths

Appendix M to the November 30, 2015 modeling report contained the exhaust parameter justification for
the Physical Facilities paint spray booths (model IDs PFPB1 and PFPB2). A partial copy of a design
drawing equipment specification listed a 3-horsepower fan providing 10,000 actual cubic feet per minute
(ACFM) at 1.0 inch external static pressure, which matches the modeled flow rate. A fan diameter of 24
inches listed in this same equipment specification matches the modeled value. Additional information
contained in Appendix M places the fan diameter at 30 inches rather than 24 inches. Documentation
supporting the release heights of these stacks was not provided. BYUI modeled these two stacks as
vertical, uninterrupted releases with termination heights of 34.3 feet above grade. This provides release
heights 10 feet above the Physical Plant Building (BPTP modeling ID “PHYSPLT”) where they are
located. Exit temperature was assumed to be constant at 69.7 degrees Fahrenheit.

The Austin Paint Booth was modeled as a minimized exit flow velocity of 0.001 meter per second. This
negates the requirement to justify a flow rate and the need to substantiate the large modeled stack
diameter of 5 feet. The source was modeled with a release height of 23.7 feet above grade. The stack base
elevation was set at 3.4 meters below the base elevation of the Austin Building (BPIP model ID
“AUSTIN™) resulting in an effective release height of around % the height of the building, so this is a
conservative setup. Exit temperature was assumed to be 69.7 degrees Fahrenheit. These parameters are
accepted as adequately accurate by DEQ.

DEQ determined that the modeled exhaust parameters are appropriate or conservative for this ambient
impact analysis.

3.2 Background Concentrations

A background concentration tool was used to establish ambient background concentrations for this
project. A beta version of the background concentration tool was developed by the Northwest
International Air Quality Environmental Science and Technology Consortium (NW Airquest) and
provided through Washington State University (located at http://lar.wsu.edu/nw-airquest/lookup.html).
The tool uses regional scale modeling of pollutants in Washington, Oregon, and Idaho, with modeling
results adjusted according to available monitoring data. The background is added to the design value for
each pollutant and averaging period. Table 7 lists the background concentration values provided by DEQ
for the BYUI facility location.
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Table 7. BACKGROUND CONCENTRATIONS
Background Concentrations
Pollutant and Averaging Period Used in Modeling
(pg/m’)'
NO,’, 1-hour 26.3 (14 ppb®
NO,, annual 17 ppb (32 pg/m’)
PM,,° 24-hour 61, extreme values removed
PM, 5% 24-hour 13
PM2_5 annual 5
Ozone (0;) — for PVMRM' 57 ppb
CO8, 1-hour 3,065.9
CO, 8-hour 1,075.4
Micrograms/cubic meter.
Nitrogen dioxide,

Particulate matter with a mean aerodynamic diameter of 10 micrometers or less.
Particulate matter with a mean aerodynamic diameter of 2.5 micrometers or less.
Parts per billion.

Plume Volume Molar Ratio Method.

Carbon monoxide.

® Mmoo Ae o o@

O3 Background Concentrations

Background Ozone (Os) concentrations are also needed for 1-hour NO, modeling. Conversion of NO to
NO, is addressed in the modeling by using the Plume Volume Molar Ratio Method (PVMRM), which
requires the use of representative O3 concentrations. DEQ obtained a background O; value of 57 ppb by
using the NW ATRQUEST design value tool.

3.3 NAAQS Impact Modeling Methodology

This section describes the modeling methods used by the applicant to demonstrate preconstruction
compliance with applicable air quality standards.

3.3.1 General Overview of NAAQS Analyses

Al Oestmann performed project-specific air impact analyses that were determined by DEQ to be
reasonably representative of the proposed facility as described in the application. Results of the submitted
analyses demonstrate compliance with applicable air quality standards to DEQ’s satisfaction, provided the
facility is operated as described in the submitted application and in this memorandum.

Table 8 provides a brief description of parameters used in the modeling analyses.
3.3.2 Modeling protocol and Methodology

A modeling protocol was not submitted to DEQ prior to receipt of the application. Al Oestmann intended
the project’s modeling demonstration to be addressed in a general manner by the protocol for Project
61299. That protocol was submitted by Trinity Consultants on behalf of BYUI Conditional protocol
approval was provided to BYUI on April 23, 2013 for Project 61299. Assumptions that differed from that
protocol and approval were discussed between Al Oestmann and DEQ as issues arose. DEQ determined
that this project’s ambient impact analyses were generally conducted using data and methods specified by
the Idaho Air Quality Modeling Guideline*

Brigham Young University — Idaho - Project #61532 Page 28



Table 8. MODELING PARAMETERS

Parameter Description/Values Documentation/Addition Description
General Facility Rexburg, Idaho The area is an attainment or unclassified area for all criteria pollutants.
Location
Model AERMOD AERMOD with the PRIME downwash algorithm, version14134,
Meteorological Data Rexburg surface See Section 3.3.4 of this memorandum for additional details of the
data, Boise upper | meteorological data.
air data
Terrain Considered 3-dimensional receptor coordinates were obtained from USGS National
Elevation Dataset (NED) files and were used to establish elevation of ground
level receptors. AERMAP was used to determine each receptor elevation and hill
height scale.
Building Downwash Considered Plume downwash was considered for the structures associated with the facility.

BPIP-PRIME was used to evaluate building dimensions for consideration of
downwash effects in AERMOD.

Receptor Grid

Cumulative NAAQS Impact Analyses

Grid 1 25-meter spacing in a 1,075 meter (easting) by 1,375 meter (northing) grid
centered on the facility.
Grid 2 50-meter spacing in a 2,100 meter (easting) by 2,350 meter (northing) grid

centered on Grid 1.

3.3.3 Model Selection

Idaho Air Rules Section 202.02 requires that estimates of ambient concentrations be based on air quality
models specified in 40 CFR 51, Appendix W (Guideline on Air Quality Models). The refined, steady
state, multiple-source, Gaussian dispersion model AERMOD was promulgated as the replacement model
for ISCST3 in December 2005. AERMOD retains the single straight line trajectory of ISCST3, but
includes more advanced algorithms to assess turbulent mixing processes in the planetary boundary layer
for both convective and stable stratified layers.

AERMOD version 14134 was used by Al Oestmann for the modeling analyses to evaluate impacts of the
facility. This version was the current version at the time the application was received by DEQ.

3.3.4 Meteorological Data

DEQ provided BYUI’s consultant with model-ready meteorological data processed from the Madison
County/Rexburg National Weather Service (NWS) surface station data and Boise upper air data for 2008-
2012. These data were processed by DEQ using AERMET version 12345, AERMINUTE version 11325,
and AERSURFACE version 13016. DEQ determined these data were reasonably representative for the

BYU-Idaho site.

CLLIIIINI0AL LAY

3.3.5 Effects of Terrain on Modeled Impacts

The model setup with regard to receptor grid, building layout, and source locations was unchanged from
the setup used in the previous project. DEQ modeling staff did not perform a detailed review of this
documentation for the current project. The AERMAP-generated base elevations for emissions sources and
buildings in the model setup are also based on Project 61299’s supporting analyses and documentation.
The following is taken from the DEQ modeling memorandum for Project 61299":

Terrain data were extracted from United States Geological Survey (USGS) National Elevation
Dataset (NED) files in the WGS84 datum (approximately equal to the NAD83 datum). Trinity
used 1/3 arc-second (about 10-meter resolution) data files. The NED files encompassed the area
between 43.8144 and 44.1341 degrees latitude and between -111.7830 and -112.2210 degrees
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longitude (dataset download numbers 12216059, 88505608, and 90440142), and between 43.4950
and 43.8145 degrees latitude and  -111.3450 and -111.7831 degrees longitude (dataset download
number 0627519).

The terrain preprocessor AERMAP Version 11103 was used to extract the elevations from the NED
files and assign them to receptors in the modeling domain in a format usable by AERMOD.
AERMAP also determined the hill-height scale for each receptor. The hill-height scale is an
elevation value based on the surrounding terrain which has the greatest effect on that individual
receptor. AERMOD uses those heights to evaluate whether the emissions plume has sufficient
energy to travel up and over the terrain or if the plume will travel around the terrain.

The receptor elevations, hill height scale values, and base elevations for buildings and emission sources
were accepted as adequately accurate by DEQ for this project as submitted.

3.3.6  Facility Layout

BYUI is a college campus with numerous structures and emissions sources scattered throughout. DEQ
verified proper identification of buildings on the site by comparing a graphical representation of the
modeling input file to aerial photographs on Google Earth. Some of the buildings were shifted several
meters from how they appear in Google Earth. The Physical Plant and the Austin Building, which each
house a paint spray booth, are offset to the southwest by approximately 12 meters from the Google earth
image location. Other structures appear to be offset by a lesser distance. The locations of the stacks for
emissions units appeared to be offset by the same distances as the buildings. This is not a critical error
because the emissions sources and receptors appear to be offset by a corresponding amount, so modeled
impacts will not be measurably affected. Ambient air is considered to be everywhere exterior to the
buildings, so the distance to ambient air is not affected by the offset. The Heat Plant Building houses the
most important sources to the impact analyses, namely the boilers, combustion turbine, and the
supplemental burner. The distance between the Heat Plant Building and the neighboring Physical Plant
Building matches between the model’s BPIP setup and Google earth imagery.

Figure 4 shows the building and emissions sources from part of the BYUI campus overlaid on a Google
Earth image.

3.3.7  Effects of Building Downwash on Modeled Impacts

CHSS

dimensions and locations (locations of building corners, base elevation, and building heights).
Dimensions and orientation of proposed buildings were used as input to the Building Profile Input
Program for the Plume Rise Model Enhancements downwash algorithm (BPIP-PRIME) to calculate
direction-specific dimensions and Good Engineering Practice (GEP) stack height information for input to
AERMOD.

Potential downwash effects on emissions plumes were accounted for in the model by using building

Section 3.3.6 of this memorandum indicated that the building locations appeared to be off by a few meters
for many structures on the BYUTI site. Because the emissions sources in the vicinity of those buildings
also appeared to be shifted, the downwash affects will still be properly accounted for in the model.
Because ambient air is considered to be everywhere exterior to the buildings these slight shifts in location
do not increase distances of the source and building to discrete receptors located in ambient air. Figures 4
and 5 depict the most important emissions sources and exhaust stacks for this project.
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Figure 4:  Modeled Building Locations Overlaid on Google Earth Map. Modeled buildings are shown in purple
shading. Emissions sources are red squares with the source labeled beside it.
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Figure 5:  Location of Stacks for Boilers, Turbine/Supplemental Buner HRSG, and Turbine Bypass on the BYU-
Idaho Heat Plant Building. Boiler 5 will not be constructed as a part of this project.

3.3.8 Ambient Air Boundary

Ambient air is defined in Section 006 of the Idaho Air Rules as “that portion of the atmosphere, external
to buildings, to which the general public has access.” Ambient air was considered to be all areas external
to buildings for the BYUI campus. DEQ concurred with this interpretation.

3.3.9 Receptor Network

Table 8 describes the receptor grid used in the submitted analyses. The receptor grid met the minimum
recommendations specified in the Idaho Air Quality Modeling Guideline’. DEQ determined this grid
assured maximum impacts were reasonably resolved by the model considering: 1) types of sources
modeled; 2) modeled impacts and the modeled concentration gradient; 3) conservatism of the methods
and data used as inputs to the analyses; 4) potential for continual exposures or exposure to sensitive
receptors.

3.3.10 NOx Chemistry

The NAAQS compliance demonstration relied on the Tier 3 approach for NOx chemistry in the 1-hour
NO, impact analyses, in accordance with recent EPA guidance. The Tier 3 approach recommends the use
of either the Ozone Limiting Method (OLM) or the Plume Volume Molar Ratio Method (PVMRM) to
account for the conversion of NO to NO, in the atmosphere. BYUI’s consultant elected to use PVMRM
for 1-hour NO, impact analyses.
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In-Stack NO; to NO, Ratio

In-stack NO, to NOx ratios are used in the NOx chemistry algorithms of OLM and PVMRM. This value
is the fraction of NOx that is NO, at the point of release to the atmosphere. EPA guidance recommends
use of a default ratio of 0.5 when representative source-specific data are not available.

BYUTI’s impact analyses used conservative NO, to NO, in-stack ratios (ISR) for the modeled combustion
emission sources, especially considering that the previous permitting project utilized NO, to NO ISRs of
0.10 for boilers and the combustion turbine on either fuel type. Source-specific ISRs are listed in the
subsections below.

Combustion Turbine

The combustion turbine manufacturer, Solar Turbines Incorporated, provided the estimated NO, to NOy
ISR for firing No. 2 distillate fuel oil as 0.3, via a November 30, 2015, email to BYUI’s consultant, Al
Oestmann. The natural gas firing scenario NO, to NO, ISR was modeled at two different ratios — 0.20 and
0.25. The reason for applying different ISRs is not known, but the 0.20 ISR value is considered by DEQ
to be adequately conservative for the natural gas scenario.

Documentation for the natural gas and distillate fuel oil NO, to NO, ISRs was obtained from a
spreadsheet from the State of Alaska Department of Environmental Conservation (DEC). The spreadsheet
was titled “NO,-NOx Instack Ratios from Source Tests 8-23-13.xIxs” and was included in BYUI’s
November 30, 2015 application submittal. The 100% operating load condition ISRs ranged from a low
value of 0.02 to a high value of 0.31, with an arithmetic mean value of 0.11. DEQ agrees that the
minimum ISR value applied in the model of 0.20 for natural gas operation is accurate or conservative for
the ambient air impact analyses. The distillate fuel oil firing ISR did not have the quantity of source test
results to determine an appropriate NO, to NOx value in the Alaska DEC spreadsheet. A sing turbine
operating at loads ranging from 40% to 80% indicated that the ISR ranged from 0.08 at 80% load to 0.28
at 40% load. DEQ concurs that applying a 0.30 NO, to NOx ISR for a combustion turbine operating at
100% load only was a conservative approach in the BYUI analyses.

The annual average NO, NAAQS modeling analyses applied a 0.30 NO, to NOx ISR for the combination
of natural gas and distillate fuel oil firing in the combustion turbine. DEQ asserts that is a conservative
assumption.

Supplemental (or Duct) Burner

The Supplemental Burner was modeled with a 0.20 NO, to NOx ISR for the natural gas firing in the 1-
hour average NO, NAAQS modeling analyses. DEQ determined this value was adequately conservative
for the 100% load case modeled, based on the very limited data presented by the Alaska DEC spreadsheet
on natural gas-fired heaters and boilers. The Alaska data provided two data points with the ISR of 0.05 at
60% load and 0.34 at 40% load, which supports a lower ISR value at 100% load for the Supplemental
Burner.

The annual average NO, NAAQS modeling analyses applied a 0.30 NO, to NOx ISR for the natural gas
firing in the Supplemental Burner. DEQ asserts that is a conservative assumption.

Dual Fuel-Fired Boilers No. 2, 3, and 4

The NO, to NOx ISR applied in the BYUI ambient impact analyses for the natural gas firing scenario was
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0.25. All boilers were modeled at 100% load, and the 0.25 ISR value is regarded by DEQ as a
conservative or accurate value for the 100% load case considering EPA in-stack ratio database, available
on EPA’s website at: https://www3.epa.gov/scram001/no2_isr_database.htm. The ISR value used in the
submitted analyses for distillate fuel oil combustion in the boilers for distillate fuel oil combustion
scenarios was 0.30. DEQ determined this is an accurate or conservative value for distillate fuel oil-fired
boilers modeled at the 100% load case.

The annual average NO, NAAQS modeling analyses applied a 0.30 NO, to NOx ISR for the combination
of natural gas and distillate fuel oil firing. DEQ asserts that is a conservative assumption.

Diesel-Fired Electrical Generator Engines

BYUI modeled the generator engines for the annual NO, NAAQS using a 0.20 ISR value for all engines.
The Alaska DEC spreadsheet included in the application supports this value as a conservative ISR value.
The ISR values for five different internal combustion diesel engines ranged from 0.03 to 0.11 for
operating loads ranging from 40% to 100%. DEQ determined that BYUI used conservative ISR value for
all generator engines considering they were modeled at 100% load conditions.

4.0 NAAQS Impact Modeling Results

4.1 Results for Significant Impact Level Analyses

The permit application for this project did not present any significant impact level (SIL) analyses. All
criteria air pollutants were modeled in cumulative impact analyses. DEQ did not review the SO, NAAQS
compliance demonstrations because current and future potential emissions are below the BRC modeling
thresholds as described in Section 4.2.

4.2  Results for Cumulative Impact Analyses

A cumulative NAAQS impact analysis was performed for all criteria air pollutants and averaging periods
except lead. Lead emissions were estimated to be 1 pound per year post-project, which is below Level V11
site-specific modeling applicability thresholds. DEQ review of the NAAQS ambient air impact analyses
does not include the 1-hour SO,, 3-hour SO,, 24-hour SO,, and annual SO, NAAQS based on the DEQ
permitting policy for exclusion of NAAQS compliance demonstration for facility-wide
potential/allowable emissions quantities that are defined as BRC (less than 10% of the significant
emission rate). The BYUI facility’s current SO, potential to emit is 1.47 tons per year, per PTC No. P-
20123.0057, Project 61299’s Statement of Basis, dated November 6, 2014. Potential SO, emissions are
below the BRC threshold of 4.0 tons per year.

DEQ reviewed the cumulative NAAQS analyses provided by BYUI for 24-hour PM, 5, annual PM; 5, 24-
hour PMg, 1-hour NO,, annual NO,, 1-hour CO, and 8-hour CO. The cumulative NAAQS impact
analyses consisted of modeling potential/allowable emissions from all sources at the BYUI facility
actually installed at the facility. The DEQ-provided NW AIRQUEST background concentration value
was then added to the modeled design value, and the results were compared to the NAAQS. Table 9
provides results from the cumulative NAAQS analyses, listing the highest impact from multiple
operational scenarios reflecting various split in turbine emissions rates and exhaust flow rates from the
Combustion Turbine HRSG Stack or Combustion Turbine Bypass Stack with concurrent operation of the
three boilers. A natural gas-fired Supplemental Burner provides additional heat input capacity, if needed,
to the HRSG during natural gas combustion operations. Individual fuel firing scenarios were provided for
fuel oil combustion and natural gas (all boilers and the Combustion Turbine have dual fuel capability).
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Table 9. RESULTS FOR CUMULATIVE IMPACT ANALYSES

Design Modeled Backeround Total
Averaging Impact Design Value g . Ambient | NAAQS® | Percent
Pollutant . . . Concentration 3
Period Modeling Concentration 3 Impact (ng/m”) of
Scenario (pg/m’)* (pg/m’) (ug/m®) NAAQS
Backup Distillate Fuel Oil Scenario
PM,; ¢ 24-hour Bypass50/HRSG50 5.6"P in modeling files 13 18.67 35 53%
(6.0 in modeling report)
Annual Bypass75/HRSG25 6.2"" 5 11.2 12 93%
PMyo° 24-hour Bypass50/HRSG50 39.8 61 100.8 150 67%
NO,® 1-hour Bypass50/HRSG50 | 117.2™ 26.3 143.5 188 76%
Annual BypassS0/HRSG50 39.8° 3.9 43.7 100 44%
Cco® 1-hour All scenarios 11,642.91 3,065.9 14,708.8 40,000 37%
8-hour All scenarios 2,544.69 1,0754 3620.0 10,000 36%
Natural Gas Scenario and Natural Gas-Fired Supplemental Burner Operating Scenario
PM, ;5 24-hour Bypass50/HRSG50 7.85% in modeling files 13 20.87 35 59%
(6.5 in modeling report)
Annual Bypass75/HRSG25 6.2"" 5 11.2 12 93%
PMyo 24-hour Supplemental 9.3' 61 70.3 150 47%
NO, 1-hour | Supplemental Burner 82.1™" 26.3 108.4 188 58%
& Nat Gas fired
Turbine
Annual | Supplemental Burner 77.0° 39 80.9 188 43%
and Nat Gas-fired
Turbine®
CO 1-hour All scenarios 11,642.9% 3,065.9 14,708.8 40,000 37%
8-hour All scenarios 2,544.6% 1,075.4 3620.0 10,000 36%
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Micrograms/cubic meter.

National ambient air quality standards.

Particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers.

Particulate matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers.

Nitrogen dioxide.

Sulfur dioxide.

Carbon monoxide.

Modeled design value is the maximum 5-year mean of 8" highest 24-hour values from each year of a 5-year

meteorological dataset.

Modeled design value is the maximum 5-year mean of annual average values from each year of a 5-year meteorological

dataset.

+ Modeled design value is the maximum of 6" highest 24-hour values from a 5-year meteorological dataset.

The annual operations account for 48 hours of distillate fuel oil operation for the combustion turbine and each boiler

(Boiler 2, Boiler 3, and Boiler 4) at rated heat input capacity. The balance of the annual operating hours for Boilers 2, 3,

and 4 was limited to 4,900 hours per year while fired on natural gas at rated capacity. Natural gas combustion in the

turbine was assumed to be 8,760 hours per year at rated heat input capacity in addition to the 48 hours per year on
distillate fuel oil. Emergency generator engines used 500 hour per year each engine.

Supplemental Burner Case reflects Turbine and Supplemental Burner emissions combined and emitted from HRSG stack

and operating concurrently with all boilers. External emission rate file determines each emergency generator emission

scenario.

Modeled design value is the maximum 5-year mean of 8™ highest daily 1-hour maximum impacts for each year of a 5-

year meteorological dataset.

" The modeling report lists the design impact as 65.7 pg/m’, 1-hour average, for the natural gas scenario. This value is

based on the Bypass25/HRSG75 scenario. The Supplemental Burner scenario produces higher ambient impacts and

establishes the natural gas scenario design concentration.

Modeled design value is the maximum annual average value of five individual years of meteorological data.

P The electronic modeling files submitted by BYU-Idaho in the November 30, 2015 submittal are the last 24-hour average
PM, s, and 1-hr, 3-hr, 24-hr and annual SO, project impacts and these files provide supported ambient impacts which will
be used by DEQ to establish NAAQS compliance rather than the model report values.

& Attributed to the Physical Plant Emergency Generator engine in all Combustion Turbine and Bypass/HRSG stack

scenarios.

The annual impacts are the same for both scenarios because allowable fuel usage for both natural gas and fuel oil

operations are reflect d in the modeled emissions rates.

F @ m e e oop

4.3  Results for TAPs Impact Analyses

Dispersion modeling was not required to demonstrate compliance with TAP increments specified by
Idaho Air Rules Section 585 and 586.

5.0 Conclusions

The ambient air impact analyses and other air quality analyses submitted with the PTC demonstrated to
DEQ’s satisfaction that emissions from the proposed modifications to the BYUI facility will not cause or
significantly contribute to a violation of any ambient air quality standard or otherwise unacceptably
impact air quality.
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Attachment A

BYU Idaho Turbine Fuel Usage Compared With Ambient
Temperature

Brigham Young University — Idaho - Project #61532 ‘ Page 38



RMH

R GROUP

engineering + design
The RMH Group

13600 W. Coilax Ave.. Suile A-400 Lakewaod, CO 80215 main

303.239.090%-1ax 303.2365.0218

Job Mama BYU Idaho - Cogen

Jab No. 18655 ShestNo. {of2
Caleudated By DS & RO Date 113/2016
Chacked By Dats

Swhiet  Turbine fuel use compared with outside temperature

1 |Purpose: The purpose of this calculation Is fo show the relafionship between fuel use and electrdcity output
2 at different temparatures.
3
4 |Problem: The genearator Is set for full output at all imes. When output increases during colder temperatures, does
5 the fuel use go up also? Does efficiency increase? What is the relationship of these variables’
7 |Reference: Solar Turbines Engine Performance Code, Rev4.81.104 See page 2 of this report.
8 Data for Nominal Periormance At Location
9 % ?
10 |Method: The repori values used are listed below, a graph was made fo bafler represent the data, and a resulting
1 conclusion Is recorded to answer the question by DEQ.
12
13 |Data: Engine Inlet Temp degF -36.1 98 917 1027
14 Net power output kKW 6060 5660 4013 3813
15 Fuel flow | mmBiuwhr 63.09 5937, 4601 4455
16 Thermal Efficiency | % | 32778 32532, 29760 26.205
17 Other values from the raport are not fisted but are available on page two of this calcutation.
18 |
19 |Calculation: Engine Inlet Temp degF -36.1 88 917, 1027
20 Ratio of kW to Fuel use: 8605, 95331 48722, 8550
21
22 Using the ratlo at 91.7 dagrees F to sat the intervals on the vertical axes we can see the refationship.
23 We set this because I is closer to the Ikely temperature thru most of the year.
A - 8500
25 f;. 057 S Il
% 2 = s fuel tlow
g 6493 - - 5500 3 mimBtu/br
27 E 15
28 3 o 2
29 5 5347 4500 het PD\"','EF
T 4773 g output kW
23 42.00 : . 500 =
-361  -3.8 517 1027
2§ Engine Inlet Temperature [degF)
34 | | | | a
35 |Conclusion: The rasult of this comparison of power output and fuel useage at diffarent temperatures show that
36 there is both and increase in fuel useage and a significant boost in efficency. The attached repor
37 contains the data that can extrapolate the increase in fuel useags with decrease in temperatures.
Vil aba 18V BESSCales'Fleci[Cidesht - Turbins Fual Use v Temp dedShastt Version 12th
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12600 W. Collax Ave., Suile 400 Lakewaod, CO 80218 main
333.239.0905-fax 303 235.0218

Jab Nare BYU ldaho - Cogen

Jab No. 18665 BhectNo. 20f 2
Calcidated By DS &RO Dats 11312016
Checked By Date

Subject  Turbine fuel use compared with outside temperature

1 . -
aOLAE, TURBIFLE [ RCOR FORATED DATE RIF: Z7-Rum-10
2 TRATHE PHER MICH! conft REV. 4.B.1.10.4 RUH BY: Richard Traywhak
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4 - TRURIE 7075015
GEC
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ong
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7 BE~2091
EE-304}
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10 Fuel Typs
11 Elevatics 5
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13
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15 Elevacion Loss 41 1177 1o 8L 743
Inlet Loaa Ed 138 131 EX N &R
16 Exhaaat Liosa kv 3 i ] ko]
17 fn};ﬁrbcx Eé!icfx-‘::;‘:;f 8.345% 0.9500C 0.9800 O,35G0
Generatoy Efficiercy 0.8640 C.DE4C 0.DGA0 0, 3640
18 Exsodl (n 1.0 Power Factor
14 dpevl fied Load? b FULL FULL LT, FULL
Het oulput Power® KW £0G0 SEED 20311 Iy
20 Fusl Flow exftufhr £3,00  53.3%  4G.5% 44,55
79 Haal R;ut_ci RLufR-hy 10419 10448 12458 14483
Thatn RBEf* & 3Z.V7E 32,532 30,766 25,208
22
Iﬂlfs)‘. Alr mlpw donfrr  158902% 154659 130848 1ddas|:
23 Bagine Exhavsr Flow  lbn/hr 161676 157137 133701 129803
4 el p&i0 153.2 148,7 A3y L20.43
Cangm:‘ss;ated [ dez P 1zsg 2250 1258 1250
25 PT Exit Tomparatnre  deg B 21 24 LT R 550
Exhaust Tomperatiice dag F a1& 532 a1 jiids]
26
27 FUEL ons fC.’C!vIl,"i):}Zﬂl"Imi [VOLIINE PERACENTY
78 LY |DEufgdef) = 338, 86 = 0.3370 , W,1. @50r (NLu/Scl). = 1215.6
29 Mathanm {(CHL) = 93,7400
Echane ([CZHS) s 4.1€88
30 Propats (C3HAY « U.3200
H-Butarme {S4HI0} = L1600
#
H-Tentane {CHEIZ) = {9400
32 Hezons (L4114} s 0,400
Qarbon Dicmids {004} = 4400
a3 Hydrogen Su)fide |Hae) a0, 0001
24 Hityoden s 1.530n
35 srwnm{:»cm;si'zmx:s PR GRS VOLUIMES : Tenpéerature: 60 deg F Bressuza: 16.93 in Hg
MORNAL, CORDITIONS FOR GAS WOLUMES: Tgnperature: 32 dey F Pressyre: 79.92 in ¥
36 ’
37
Villabs 1841 8655 Calea\Elec){Teloshi - Turldina Fuel Usa v Temp dxxBhaat? Version 1218
.
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APPENDIX C — FACILITY DRAFT COMMENTS



The following comments were received from the facility on October 31, 2016:
Facility Comment: Our comment period has passed and I received no comments from our staff and consultants.

DEQ Response: None required.



APPENDIX D - PROCESSING FEE



PTC Prcessing Fee Calculation Worksheet

Instructions:

Fill in the following information and answer the following questions
with a Y or N. Enter the emissions increases and decreases for
each pollutant in the table.

Company:
Address:

City:

State:

Zip Code:
Facility Contact:
Title:

AIRS No.:

Brigham Young University Idaho
525 S. Center St.

Rexburg

ID

83460

Kyle Williams

Director, FM Maint. & Oper.
065-00011

Does this facility qualify for a general permit (i.e. concrete
batch plant, hot-mix asphalt plant)? Y/N

Did this permit require engineering analysis? Y/N

Is this a PSD permit Y/N (IDAPA 58.01.01.205.04)

NOx 0.0 573 5.7
SO, 0.0 0.06 -0.1
CO 0.0 0.57 -0.8
PM10 0.0 1.33 -1.3
VOC 0.0 0.35 -0.4
TAPS/HAPS 0.0 0 0.0
Total: 0.0 8.04 -8.0
Fee Due $ 1,000.00

Comments:



