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ACRONYMS, UNITS AND CHEMICAL NOMENCLATURE
acfm actual cubic feet per minute
AFS AIRS Facility Subsystem
AIRS Aerometric Information Retrieval System
CFR Code of Federal Regulations
CcoO carbon monoxide
DEQ Idaho Department of Environmental Quality
dscf dry standard cubic feet
EPA Environmental Protection Agency
gr grain {1 Ib = 7,000 grains)
HAPs Hazardous Air Pollutants
IDAPA A numbering designation for all administrative rules in Idaho promulgated in
accordance with the ldaho Administrative Procedures Act
kw Kliowatt
Ib/hr pound per hour
MACT Maximum Available Control Technology
MMBtu million British thermal units
NESHAP Nation Emission Standards for Hazardous Air Pollutants
NO> nitrogen dioxide
NOx . nitrogen oxides
NSPS New Source Performance Standards
PM particulate matter
PMyg particulate matter with an aerodynamic diameter of 10 micrometers or less
PSD Prevention of Significant Deterioration
PTC permit to construct
scf standard cubic feet
SIP State Implementation Plan
80, sulfur dioxide
Thyr tons per year
UTM Universal Transverse Mercator

vOC volatile organic compound
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PURPOSE

The purpose for this memorandum is to satisfy the requirements of the Rules for the Control of Air Pollution
in ldaho IDAPA 58.01.01, Sections 200 and 404, et seq., for issuing Permits to Construct and Tier |l
operating permits.

PROJECT DESCRIPTION

Brigham Young University Idaho (BYU Idaho) requested renewal of Tier || operating permit 065-00011,
originally issued to Ricks College on August 12, 1996. A new gas and oil fired boiler has been added
without a PTC and an existing coal fired boiler has been shut down. The PTC requirements of IDAPA
58.01.01.200 et. seq. have been incorporated into this permit for the new boiler.

The emission sources covered by the permit are as follows:

Table 1.1 REGULATED EMISSION SOURCES

Parmit Section - Source Descriptlan ’ Emissions Controi(s)

Boiler No. 2 Erie City Iron Works Model 16792 H.S. B stoker .

3 coal-fired, 26.7 MMgtulhr installed 1963 Muiti-clone
Boiler No.3, Union Iron Works Modet 234-28, stoker coal fired, .

8 40 MMBtu/hr, installed 1966 Mutti-clone
Boiler No.4, Keeler Watertube MK, stoker coal fired, 46.7 .

3 MMBtu/hr, installed 1973 Multi-clone

’ Boller No.5, Indeck/Volcano 02-40-X, gas and No.2 oil fired

3 (transition fuel}, 51.0 MMBtu/hr on gas, 48.25 MM Btu/hr on oil, None
installed 2001

4 Emergency Generator No.429, Cummins Model NTA 855GS2, None
diesel fired, 300 kW, located in heating plant

4 Emergency Generator No.434, Onan Model 30 DDa, diesel None
fired, 30 kW, located in physical plant, Building 83

4 Emergency Generator No.442, Kohler 60R0OZS5, diesel fired, 60 None
kW, located at Manwaring Center, Building No.7

4 Emergency Generator No.473, Kohler Model 20R0P81, diesel None
fired, 20 kW, located at Kirkham, Building No.3

4 Emergency Generator No.477, Generac diesel fired, 100 kW, Nonhe
located at Hart, Building No.9

4 Emergency Generator No.479, Kohler Model 30R081 diesel- None
fired, 30 kW, located at auxiliary services, Building No.90

4 Emergency Generator No.423, Onan Model RDJC-4R/M4AD, None
diesel fired, 15 kW, located at Austin, Building No.10

4 Emergency Generator No.404, Onan Model DVA-15R/29163A, None
diesel fired, 50 kW, located at Romney, Building No.5

4 Emergency Generator No.431, Kohler 60ROZJ71 diesel fired, None
80 kKW, located at the library, Building No.4

4 Emergency Generator No.413, Onan Model DDA-15R/21694D, None
diesel fired, 30 kW, located at Benson, Building No.11

4 Emergency Generator No.480, Olympian Model 94A3525-S, None
diesel fired, 60 kW, located at Smith, Building No.8

4 Emergency Generator No.401, Generac 176918010, diesel None
fired, 15 kW, located at Clark, Building No.6

4 Emergency Generator No.403, Onan Model DDA-15R/18786D, None
diesel fired, 30 kW, located at Snow, Building No.12

4 Emergency Generator 447, Cummins, diesel fired, 250 kW, N

one

portable

4 Emergency Generator AOE, Caterpillar Model 4203819, diesel- None
fired 438 kW, located at Kimball Building
Emergency Generator AIW, Generac 176919019, diesel-fired None
40 kW, located at Radio Graphic Services
Ash handling system Baghouse
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FACILITY DESCRIPTION

The air emission sources at BYU Idaho consists of 3 coal-fired boilers, a new oil and gas-fired boiler, and 13
emergency generators as listed in Table 1.1.

SUMMARY OF EVENTS

September 24, 2001 BYU ldaho requested renewal and changes to Tier Il Operating Permit No.
065-00011, issued on August 12, 1996, to Ricks College.

February 15, 2002 DEQ determined the application to be incomplete.

March 29, 2002 BYU Idaho submitted a response to the incompleteness determination.

April 22, 2002 DEQ determined the application complete.

QOctober 28, 2002 DEQ issued a draft permit for facility review.

December 2, 2002 A meeting was held between DEQ and BYU-Idaho to discuss outstanding
issues on the facility draft permit.

February 14, 2003 DEQ issued a proposed permit for public comment.

February 26 — March 31

2003 A 30 day public comment period was held. No comments were received.

PERMIT HISTORY

The following is a summary of the permit files available to Environmentai Quality Management.

September 4, 1990 A PTC was issued for 4 coal-fired boilers to Ricks College.
August 12, 1996 The original Tier |l operating permit was issued to Ricks College.
DISCUSSION

1. Emission Estimates

Potential emission estimates for all the current equipment, using the latest EPA emission factors
and operating limits in the permit, are presented in Appendix A.

2. Modeling

The addition of Boiler No. 5 triggers the requirement for a dispersion modeling analysis to
demonstrate compliance with the NAAQS and TAPs that exceeded the emission screening levels
(ELs) in IDAPA 58.01.01.585 and 586. Because the facility requested relief from the requirement to
conduct and submit this analysis, a modeling analysis using the ISC PRIMME model was conducted
by Environmental Quality Management, Inc. (EQ). As discussed in Appendix B and Section 6
below, the modeling resulted in the addition of several permit conditions to ensure compliance with
the NAAQS for SO, and PM,,.
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Facility Classification

BYU Idaho is not a major facility as defined in IDAPA 58.01.01.008. This AIRS classification for this
facility is SM, which is defined as a synthetic minor facility with actual and potential emissions of
regulated air pollutants below major source thresholds only if it complies with the federally
enforceable conditions in this permit.

Area Classification

BYU Idaho is located in Rexburg in Madison County, ldaho, which is in Air Quality Contro! Region
61. Madison County is designated as attainment or unclassified for all criteria air pollutants.

Regulatory Review
IDAPA 58.01.01.201 Permit to Construct Required

This project involves the addition of Boiler No. 5. This modification triggers permit to construct
requirements and is incorporated into this permit.

IDAPA 58.01.01.210 Demonstration of Preconstruction Compliance with Toxic Standards

The addition of Boiler No. 5 requires a TAP analysis for this source. The emission screening levels
(ELs) in IDAPA 58.01.01.585 and 586 were exceeded for five TAP’s: formaldehyde and five metals.
A modeling analysis was conducted for these pollutants as discussed in Section 2. The analysis
demonstrates that Boiler No. 5 complies with the toxic standards specified in IDAPA 58.01.01.585
and 586. It should be noted that the total impact of the facility, including the non-modified existing
coal-fired boilers, exceeds the AACC for arsenic and chromium +6. Details of the analysis can be
found in Appendix B.

IDAPA 58.01.01.401 thru 470 Tier | Operating Permit

BYU Idaho located in Rexburg, Idaho, operates under a Tier |l operating permit number 065-00011
originally issued to Ricks College. This permit was originally issued on August 12, 1996 and expired
on August 12, 2001. This action is for the modification and renewal of this operating permit.

IDAPA 58.01.01.577 Ambient Air Quality Standards for Specific Air Pollutants

As discussed in Section 2, a modeling analysis was conducted for Boilers 2-5 and Emergency
Generator No. 1 which demonstrated compliance with the National Ambient Air Quality Standards
(NAAQS).

40 CFR 52 Prevention of Significant Deterioration (PSD)

PSD requirements do not apply to BYU Idaho because it is not a major facility as defined in IDAPA
58.01.01.008.10.

40 CFR 60 New Source Performance Standards (NSPS)

The NSPS for Small Industrial-Commercial-institutional Steam Generating Units (40 CFR 60, Subpart
Dc) is applicable to Boiler No. 5.

40 CFR 61 & 63 : National Emission Standards for Hazardous Air Pollutants (NESHAP)
& Maximurn Achievable Control Technology (MACT
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No subparts of 40 CFR 61 or 63 are applicable to units at BYU Idaho.

Permit Requirements

Because of the addition of Boiler No. 5, which emits SO, from the combustion of oil, the allowable
emissions and coal consumption limits for the remaining coal-fired boilers were reduced to maintain
the facility's SM status. The individual boiler emission limits were replaced with a single emission
limit for all boilers. Compliance with the boiler emission limits {except for particulate matter (PM))
will be insured by compliance with the coal consumption limit, the coal and oil sulfur limits, and the
limit on operating hours while burning fuel oil in Boiler No. 5.

The monitoring, recordkeeping and reporting requirements from the original Tier || permit have
generally been retained, with the addition of requirements specified in 40 CFR 60, Subpart Dc for
Boiler No. 5. Emission limits have been set only for those pollutants whose potential emissions
exceed 10% of the significant emission rates at IDAPA 58.01.01.006.92.

The frequency of the PM source tests for the coal-fired boilers has been changed to be a function of
how close to the emission standard the boiler was in the previous test. For example, if the grain
loading in the previous test was less than 75% of the standard, a subsequent test is required within
the next five years. If the grain loading was greater than 90 percent of the standard, a subsequent
test is required within the next 12 months. Because the last test on the boilers in February 2000
indicated that emissions were less than 75% of the grain-loading standard of 0.1 gr/dscf for each
boiler, the next test is not required until 2 years from the date of this permit.

As discussed in Appendix B, it was necessary to add several conditions to ensure attainment of the
NAAQS for PM;o and SO,. Based on the modeling analysis, conditions have been added to require
that the coal boiler stacks be increased to 80 feet above grade. The permit includes a compliance
schedule which requires the completion of the stack height increase no later than three years after
issuance of the final permit.
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AIRS Information
AIRS/AFS® FACILITY-WIDE CLASSIFICATION® DATA ENTRY FORM
AIR PROGRAM | | o | CLASAREA
SIP | PSD. | NSPS | NESHAP | MACT | TITLE | . A’-“ift':_ “T'ct’”
' Part Part61) | (Part63 v CA- inmen
POLLUTANT (50) { ) { ) U - Unclassifiable
N — Nonattainment
S0 SM A
NOy SM U
co SM U
PM1o SM u
PT (Particulate) SM A
VOC B U
THAP (Total HAPs) NA NA

APPLICABLE SUBPART

Dc

? Aerometric Information Retrieval System (AIRS) Facility Subsystem (AFS)
® AIRS/AFS Classification Codes:
A = Actual or potential emissions of a pellutant are above the applicable major source threshold. For NESHAP conly, class “A” is
applied to each pollutant which is below the 10 ton-per-year {T/yr) threshold, but which contributes to a plant total in excess of 25
Thyr of all NESHAP pollutants.
SM = Potential emissions fall below applicable major source thresholds if and only if the source complies with federally enforceable
regulations or limitations.
= Actual and potential emissions below all applicable major source thresholds.
C = Class is unknown.
= Major source thresholds are not defined (e.g., radionuclides).
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FEES

Fees apply to this facility in accordance with IDAPA 58.01.01.470 because the original application for
renewal was received 10/4/01, well before the new fee structure was effective on July 1, 2002. BYU-Idaho
will be required to pay the Tier || fee applicable at the time the application was submitted which is $500.00.

RECOMMENDATION

Based on the review of the application materials, and all applicable state and federal regulations, staff
recommends that DEQ issue a final Tier Il operating permit and permit to construct to BYU Idaho. An
cpportunity for public comment on the air quality aspects of the proposed permit was provided in
accordance with IDAPA 58.01.01.404.01.c and no comments were received.

KB/MS:sm Permit No. T2-010511 G:\AIr Quality\Stationary Source’\SS Ltd\T2\BYU-|daho\Final Prep\T2-010511 BYU Final TM.doc

ce: Jorge Garcia, Idaho Falls Regional Office
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BYU - ldaho
Rated Fuel Coal Fuel Operating Grain Flow
Source 1D Capacity Rate Rate Type Hours Loading Rate
(MMBtu/Mr) | (MMscf/hr) | (1000 galthr) | (ton/yr) | (ton/hr) (hriyr) (grfdscf) {dscfm)
# 2 (Coal) 26.7 1953 1.07E+00 |Coal 1831 0.1 8500
#2 TOTAL
# 3 (Coal) 40.0 2929 | 1.60E+00 |Coal 1831 0.1 16000
#3 TOTAL
#4 (Coal) 46.7 3418 | 1.87E+00 [Coal 1831 0.1 16000
#4 TOTAL
# 5 (Nat. Gas) 51.0; 5.00E-02 Nat. Gas 8360 0.015 18000
# 5 (Fuel Oil)* 48.3 3.45E-01 Fuel Oil 400 0.05 18000
#5 TOTAL
GRAND TOTAL* 8300
* Fuel ol usage restricted to 400 hrfyr
1. Natural Gas Emission factors per 5th Edition AP-42, 1.4 Natural Gas Combustion (7-98)
Fuel Oil Emission Factors per 5th Edition AP-42, 1.3 Fuel Oil Combustion (9-98) _
Coal Emission Factors per 5th Edition AP-42, 1.1 Bituminous and Subbituminous Coal Combustion (9-98)
2. PM10/PM ratio for spreader stoker with multicione = 0.65 (AP-42 Table 1.1-9)
Exceeds emission screening level | #
** For hourly rates Boilers 2, 3, and 4 only - worst case per permit limits
(if no emission factors available for coal then Boiler #5 total used for worst case)
BYU Pot Em Est.

Boilers

Potential Emissions from Boilers

Page

1

4/7/03
PN 030192.0016.001



Potential Emissions frem Boilers

BYU - ldghd
w non@_wm_ Hourly Emissions ;

Source ID PM Pui10" so, . VvoOC NO, co . PAH

(Ibhr) {ibler) (Ibthr) = ._(Ib/hr) (ib/hr) (Ib/hr) (Ib/hr)
#2 (Coal) 729E+00| --4.H4E+00 2.43E+01 0.00E+00 1.17E+01 5.33E+00 2.21E-05
# 2 TOTAL 7.29E200 | . " _3.74E+J0 2.43E+01 0.00E+00 1.17E+01 5.33E+00 2.21E-05
# 3 (Coal) 1.376+01]  B.OIE+D 3.65E+01 0.00E+00 1.76E+01 8.00E+00 -3.32E-05
#3 TOTAL 1.37E401 8.91E+80) 3.65E+01 0.00E+00 1.76E+01 8.00E+00 3.32E-05
# 4 (Coal) 1.37E+01 8.91E+0C 4.26E+1 0.00E+00 2.05E+01 9.33E+00 v 88E-05
#4 TOTAL 1.37E+01 8.91E+00 | — 4.26E+01 0.00E+00 2.05E+01 9.33E+00 3.03E-05
# 5 (Nat. Gas) 2.31E+00 231E+00! - 3.00E-02 2.75E-01 2.50E+00 4.20E+00 3.49E-05
#5 (Fuel Oil)" 114E+00]  1.14E320] © 1.96E+01 6.90E-02] _ 6.90E+00|  1.73E+00 2.09E-05
#5 TOTAL 2.31E+00 2.31E+Q0 | "1.96E+01 2.75E-01 6.90E+00 4.20E+00 3.49E-05
GRAND TOTAL™ 3.47E+01 2.2€:401 _1.03E+02 2.75E-01 4.99E+01 2.27E+01 8.41E-05

? &
BYU Pot Em Est. 4/7/03

Boilers Page 2 PN 030192.0016.001



Potential Emissions from Boilers

BYU - Idaho

Potential Hourly Emissions

Source ID Benzene Ethytbenzene | Formaldehyde| Napthalene Hexane Pentane Toluene o-Xylene
(ib/hr) {lb/hr) {lb/hr) (Ib/hr) (Ib/hr) {Ib/hr) (Ib/hr) (Ib/hr)

#2 (Coal) 1.39E-03 1.00E-04 2.56E-04 0.00E+00 7.15E-05 0.00E+00 2.56E-04 3.95E-05

#2 TOTAL 1.39E-03 1.00E-04 2.56E-04 0.00E+00 7.15E-05 0.00E+00 2.56E-04 3.95E-05

# 3 (Coal) 2.08E-03 1.50E-04 3.84E-04 0.00E+00 1.07E-04 0.00E+00 3.84E-04 5.92E-05

#3 TOTAL 2.08E-03 1.50E-04 3.84E-04 0.00E+00 1.07E-04 0.00E+00 3.84E-04 5.92E-05

#4 (Coal) 2.43E-03 1.75E-04 4.48E-04 0.00E+00 1.25E-04 0.00E+00 4.48E-04 6.91E-05

#4 TOTAL 2.43E-03 1.75E-04 4.48E-04 0.00E+00 1.25E-04 0.00E+00 4.48E-04 6.91E-05

#5 (Nat. Gas) 1.05E-04 0.00E+00 3.75E-03 0.00E+00 8.00E-02 1.30E-01 1.70E-04 0.00E+00

#5 (Fuel Oil)* 7.38E-05 2.19E-05 1.14E-02 3.90E-04 0.00E+00 0.00E+00 2.14E-03 3.76E-05

#5TOTAL 1.05E-04 2.19E-05 1.14E-02 3.90E-04 9.00E-02 1.30E-01 2.14E-03 3.76E-05

GRAND TOTAL* 5.89E-03 4.26E-04 1.09E-03 3.90E-04 3.04E-04 1.30E-1 1.09E-03 1.68E-04
BYU Pot Em Est. 4/7/03
Boilers Page 3 PN 030192.0016.001



Potential Emissions from Boilers

BYU - Idaho
Potential Hourly Emissions
Source ID Arsenic Beryltium | Cadmium | Chromium |[Chromium+6  Cobalt Copper Lead Manganese | Mercury
(tb/hr) {Ib/hr) {Ib/hr) {ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) {Ib/hr) (Ib/hr) {ib/hr)

# 2 (Coal) 537E-03] 0.00E+00 4.27E-04| #/ALUE! | #VALUE! 0.00E+00| 0.00E+00 6.76E-03| 0.00E+00| 0.00E+00
# 2 TOTAL 5.37E-03  0.00EH)0 4.27E-04| #VALUE! | #VALUE! 0.00E+00 |  0.00E+00 6.76E-03| 0.00E+00| 0.00E+00
# 3 (Coal) 8.06E-03] 0.00E+DQ 6.40E-04] #VALUE! #VALUE! 0.00E+00| 0.00E+00 1.01E-02] 0.00E+00| 0.00E+00
# 3 TOTAL 8.06E-03| 0.00E+00 6.40E-04 | #VALUE! | #VALUE! 0.00E+00| 0.00E+00 1.01E-02| 0.00E+00| 0.00E+00
# 4 (Coal) 9.40E-03| 0.00E+00 747E-04] #VALUE! | #VALUE! 0.00E+00| 0.00E+00 1.18E-02, 0.00E+00! 0.00E+00
# 4 TOTAL 9.40E-03| 0.00E+00 7.47E-04 | #VALUE! | #VALUE! 0.00E+00| 0.0GE+00 1.18E-02| 0.00EH00| 0.00E+00
# 5 (Nat. Gas) 1.00E-05 6.00E-07 5.50E-05 7.00E-05 2.10E-05 4.20E-06 4.25E-05|° 0.00E+00 1.90E-05 1.20E-05
# 5 (Fuel Oil)* 1.93E-04 1.45E-04 1.45E-04 1.45E-04 4.35E-05| 0.00E+00 2.90E-04 4.35E-04 2.90E-04 1.45E-04
#5 TOTAL 1.93E-04 1.45E-04 1.45E-04 1.45E-04 4.35E-05 4.20E-06 2.90E-04 4.35E-04 2.90E-04 1.45E-04
GRAND TOTAL*™  2.28E-02 1.45E-04 1.81E-03] #VALUE! | #VALUE! 4.20E-06 2.90E-04 2.87E-02 2.90E-04 1.45E-04

BYU Pot Em Est. 4/7/03

Boilers Page 4 PN 030192.0016.001




BYU Pot Em Est.
Boilers

Potential Emissions from Boilers

BYU - Idaho
mocz."m iD Nickel Selenium Vanadium Zinc
{Ib/hr) {Ib/hr) {Ib/hr) (Ib/hr)

# 2 (Coal) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
#2 TOTAL 0.00E+00 0.00E+00 0.00E+00 0.00E+00
# 3 (Coal) 0.00E+00 0.00E+00 0.00E+00 0.00E+00
#3TOTAL 0.00E+00 0.00E+00 0.00E+00 0.00E+00
# 4 (Coal) -0.00E+00 0.00E+00 0.00E+00 0.00E+00
#4 TOTAL 0.00E+00 0.00E+00 0.00E+00 0.00E+00
# 5 (Nat. Gas) 1.05E-04 1.20E-06 1.15E-04 1.45E-03
# 5 (Fuel Qil)* 1.45E-04 7.25E-04 0.00E+00 1.93E-04
#5 TOTAL 1.45E-04 7.25E-04 1.15E-04 1.45E-03
GRAND TOTAL* 1.45E-04 7.25E-04 1.15E-04 1.45E-03

Page 5

4/7/03
PN 030192.0016.001



Potential Emissions from Boilers

BYU Pot Em Est.

Boilers

8YU - Idaho
Potential Annual Emissions .
Source ID PM PM10 SO, vOC NO, CcO PAH
{ton/yr) {ton/yr) {ton/yr) (ton/yr) (ton/yr) (tonfyr) (ton/yr)
# 2 (Coal) 6 67E+00 4 34E+00 2.23E+01 0.00E+00 1.07E+01 4.88E+00 2.03E-05
# 2 TOTAL 6.67E+00 4.34E+00 2.23E+01 0.00E+00 1.07E4+01 4.88E+00 2.03E-05
# 3 (Coal) 1.26E+01 8.16E+00 3.34E+01 0.00E+00 1.61E+01 7.32E+00 3.04E-05
#3 TOTAL 1.26E+01 8.16E+00 3.34E+01 0.00E+00 1.61E+01 7.32E+00 3.04E-05
# 4 (Coal) 1.26E+01 8.16E+00 3.90E+01 0.00E+00 1.88E+01 8.55E+00 3.55E-05
#4 TOTAL 1.26E+01 8.16E+00 3.90E+01 0.00E+00 1.88E+01 8.55E+00 3.55E-05
# 5 (Nat. Gas) 9.67E+00 9.67E+00 1.25E-01 1.15E+00 1.05E+01 1, 76E+01 1.46E-04
# 5 (Fuel Oil)* 2.28E-01 2.28E-01 3.92E+00 1.38E-02 1.38E+00 3.45E-01 4.18E-06
#5 TOTAL 9.90E+00 9.90E+00 4.04E+00 1.16E+00 1.18E+01 1.79E+01 1.50E-04
GRAND TOTAL* 4. 17E+01 3.06E+01 9.87E+01 1.16E+00 5.75E+01 3.87E+01 2.36E-04
4/7/03
Page 6 PN 030192.0016.001



Potential Emissions from Boilers

BYU - Idaho
Potential Annual Emissions
Source ID Benzene Ethyibenzene | Formaldehyde ! Napthalene Hexane Pentane Toluene o-Xylene
(ton/yr) {ton/yr) (ton/yr) {tonfyr) (ton/yr) {ton/yr) (ton/yr) (toniyr)

# 2 (Coal) 1.27E-03 9.18E-05 2.34E-04 0.00E+00 6.54E-05 0.00E+00 2.34E-04 3.61E-05

# 2 TOTAL 1.27E-03 9.18E-05 2.34E-04 0.00E+00 6.54E-05 0.00E+00 2.34E-04 3.61E-05

# 3 (Coal) 1.90E-03 1.38E-04 3.52E-04 0.00E+00 9.81E-05 0.00E+00 3.52E-04 5.42E-05

#3 TOTAL 1.90E-03 1.38E-04 3.52E-04 0.00E+00 9.81E-05 0.00E+00 3.52E-04 5.42E-05

# 4 (Coal) 2.22E-03 1.61E-04 4.10E-04 0.00E+Q0 1.15E-04 0.00E+00 4.10E-04 6.32E-05

#4TOTAL 2.22E-03 1.61E-04 4.10E-04 0.00E+00 1.15E-04 0.00E+00 4.10E-04 6.32E-05

# 5 (Nat. Gas) 4.39E-04 0.00E+00 1.57E-02 0.00E+00 3.76E-01 543E-01 7.11E-04 0.00E+00

# 5 (Fuel Oil)* 1.48E-05 4 39E-06 2.28E-03 7.80E-05 0.00E+00 0.00E+00 4.28E-04 7.52E-06

#5TOTAL 4.54E-04 4.39E-06 1.80E-02 7.80E-05 3.76E-01 5.43E-01 1.14E-03 7.52E-06

GRAND TOTAL™ 5.85E-03 3.95E-04 1.89E-02 7.80E-05 3.76E-01 5.43E-01 2.13E-03 1.61E-04
BYU Pot Em Est. 4/7/03
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Potential Emissions from Boilers

BYU - Idaho
Potential Annual Emissions
Source iD Arsenic Beryllioen | Cadmium | Chromium {Chromium+6|  Cobalt Copper Lead Manganese | Mercury
{toniyr) {tontyr) (ton/yr) {ton/yr) {ton/yr) {ton/yr) {ton/yr) {tonfyr) {ton/yr) {ton/yr)
# 2 (Coal) 4.92E-03 0.00E+00 3.91E-04 #VALUE! | #VALUE! 0.00E+Q0| 0.00E+00 6.19E-03| 0.00E+00| 0.00E+00
# 2 TOTAL 4.92E-03, O.00E+00| 3.91E-04 ¥VALUE! | #VALUE! 0.00E+00| 0.00E+00 6.19E-03| 0.00E+00| 0.00E+00
# 3 (Coal) 7.38E-03] O0.00E+00 5.86E-04 #VALUE! | #VALUE! 0.00E+00| 0.00E+00 9.28E-03; 0.00E+00; 0.00E+00
#3 TOTAL 7.38E-03| 0.00E+00 5.86E-04 HVALUE! | #VALUE! 0.00E+00| 0.00E+00 9.28E-03| 0.00E+00 | 0.00E+00
# 4 (Coal) 861E-03| 0.00E+X 6.84E-04 #VALUE! | #VALUE! 0.00E+00| 0.00E+00 1.08E-02] 0.00E+00| 0.00E+00
# 4 TOTAL 8.61E-03| 0.00E+00 6.84E-04 #VALUE! | #VALUE! 0.00E+00| 0.00E+00 1.08E-02 0.00E+00| 0.00E+00Q
# 5 (Nat. Gas) 4.1BE-05 2.51E-06 2.30E-04 2.93E-04 8.78E-05 1.76E-05 1.78E-04 0.00E+00 7.94E-05 5.02E-05
# 5 (Fuel Oil)* 3.86E-05 2.90E-05 2.90E-05 2.90E-05 B.69E-06| 0.00E+00 5.80E-05 8.69E-05 5.80E-05 2.90E-05
#5 TOTAL 8.04E-05 3.15E-05 2.59E-04 3.22E-04 9.65E-05 1.76E-05 2.36E-04 8.69E-05 1.37E-04 7.91E-05
GRAND TOTAL* 2 10E02 3.15E-05 1.92E-03| #VALUE! | #VALUE! 1.76E-05 2.36E-04 2.64E-02 1.37E-04 7.ME-05
BYU Pot Em Est. 417103
Boilers Page 8 PN 030192.0016.001




BYU Pot Em Est.
Boilers

Potential Emissions from Boilers

BYU - Idaho
Souwrce ID Nickel Selenium Vanadium Zinc
(tonfyr) (ton/yr) (tonfyr) (tonfyr)

# 2 {Coal) 0.00E+00 0.00E+00: 0.00E+00| 0.00E+00
# 2 TOTAL 0.00E+00| O0.00E+00 O0.00E+00| 0.00E+00
# 3 (Coal) 0.00E+00| 0.00E+00; O0.00E+00| 0.00E+00
#3 TOTAL 0.00E+00| O(0.00E+00| 0.00E+00| 0.00E+00
# 4 (Coal) 0.00E+00 0.00E+00| 0.00E+00| O0.00E+00
#4 TOTAL 0.00E+00| 0.00E+00| O0.00E+00| 0.00E+00
# 5 (Nat. Gas) 4.39E-04 5.02E-06 4 81E-04 6.06E-03
# 5 (Fuel Qil)* 2.90E-05 1.45E-04| 0.00E+00 3.86E-05
#5TOTAL 4.68E-04 1.50E-04 4.81E-04 6.10E-03
GRAND TOTAL™  4.68E-04 1.50E-04 4 81E-04 6.10E-03

Page 9
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BYU Pot Em Est.

Boiler EF

Boiler Emission Factors

BYU - Idaho
Boiler Type PMy, S0, vOC NO, cO PAH
Natural gas-fired (Ib/MMscf) 0.6 55 50 84 6.98E-04
Fuel oil-fired (1b/1000 gal) 3.3 56.8 0.2 20 5| 6.06E-05
(Ib/10" Btu)
Coal-fired (Ib/ton) 22.8 0 11 5| 2.08E-05
(Ib/10" Btu)**
Sulfur content of fuel oil = 0.4\%
Sulfur content of coal = 0.6|%

1. Natural Gas Emission factors per 5th Edition AP-42, 1.4 Natural Gas Combu:

Fuel Oil Emission Factors per 5th Edition AP-42, 1.3 Fuel Oil Combustion (9-

Coal Emission Factors per 5th Edition AP-42, 1,1 Bituminous and Subbitumir]

2. PM10/PM ratio for spreader stoker with multiclone = 0.65 (AP-42 Table 1.1-9

Page 10
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Boiler Emission Factors

BYU - Idaho
Emission Factors'
Boiter Type Benzene | Ethylbenzene | Formaldehyde | Napthalene Hexane Pentane Toluene o-Xylene
Natural gas-fired (Ib/MMscf) 2.10E-03 0.00E+00 7.50E-02 0.00E+00 1.80E+00 2.60E+00 3.40E-03 0.00E+00
Fue! oil-fired (1b/1000 gal} 2.14E-04 6.36E-05 3.30E-02 1.13E-03 0.00E+00 0.00E+00 6.20E-03 1.09E-04
(Ib/10™ Btu)
Coal-fired {Ib/ton) J 1.30E-03 9.40E-05 2.40E-04 0.00E+00 6.70E-05 0.00E+00 2.40E-04 3.70E-05
(Ib/10" Btu)**
stion (7-98)
98)
ous Coal Combustion (9-98) ]
|
BYU Pot Em Est. A17/03
Boiler EF Page 11 PN 030192.0016.001



Boiler Emission Factors

BYU - ldaho
2% Emission Factors'
Boiler Type Arsenic Berylium | Cadmium Total Chromium Cobalt ~~ Copper Lead Manganese| Mercury
Chromium +6* .

4.20E-04 m.hom.....ww.w. 8.50E-04| 0.00E+00| 3.80E-04| 2.40E-04

Natural gas-fired (Ib/MMscf) 2.00E-04| 1.20E-05 1.10E-03| 1.40E-03

Fuel oil-fired (Ib/1000 gal)

(Ib/10*? Btu) 4 3 3 3 0.9
Coal-fired (Ib/ton)
(Ib10" Btuy** 201.5 16 #VALUE!

* Assumes CR+6 is 30% of total chrome per AP-42, Tables 1.1-18 a
** AP-42, Table 1.1-17 {Uncontrolled spreader stoker - mid-point o

=

4/7/03

BYU Pot Em Est.
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BYU Pot Em Est.
Boiler EF

Boiler Emission Factors

BYU - Idaho
Boiler Type Nickel Selenium | Vanadium Zinc
Natural gas-fired (Ib/MMscf) 210E-03| 240E-05| 2.30E-03] 2.90E-02
Fuel oil-fired (Ib/1000 gal)
(Ib/10" Btu) 3 15 0 4
Coal-fired (Ib/ton)
(/10" Btu)**
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