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PURPOSE

The purpose for this memorandum is to satisfy the requirements of IDAPA 58.01.01 Sections 400 through
470, Rules for the Controf of Air Pollution in Idaho for Tier || Operating Permits and Sections 200 through 228
for Permits to Construct .

PROJECT DESCRIPTION

This project includes the issuance of a Tier Il operating permit for the University of Idaho (U of 1) located in
Moscow, Idaho. The emissions sources of the facility are:

+ One solid fuels wood-waste-fired boiler (wood-waste boiler);

+ Two natural gas-fired boilers;

¢ Three diesel-fired emergency electrical generator engines;

» Other typically insignificant point sources including natural gas-fired domestic hot water heaters, small
natural gas-fired space heating units, laboratory fume hoods, etc.; and

» Fugtive particulate matter emissions resulting from vehicle traffic on paved roads and parking lots,
boiler ash handling, and wood-waste material transfer operations.

The scope of this project is the issuance of an Idaho Department of Environmental Quality (DEQ) required
Tier || permit. The Tier |l permit is a facility-wide operating permit that includes the most significant sources
at the U of I. The emissions units included in the permit will be required to comply with the National Ambient
Air Quality Standards (NAAQS). This Tier |l permit is intended to serve as the enforceable document
addressing the permitting requirements for the wood-waste boiler, which was constructed in 1986. This Tier ||
permit must be issued prior to DEQ's termination of the U of I's effective consent order.

This project incorporates the requirements listed in the consent orders that meet the criteria of applicable
requirements, per the definition listed in IDAPA 58.01.01.008.03. These requirements have been included in
the Tier Il permit.

Finally, this Tier || permit serves as the basis for developing the facility's Tier | permit, and will be used along
with the facility's Tier | permit application to draft and issue a Tier | permit to the facility.

The facility's air quaiiiy source file was used extensively in the development of this Tier Il permit.

FACILITY DESCRIPTION

The U of I's primary campus is located in Moscow, Idaho. The facility covers approximately 1,200 acres of
land. The facility is comprised of educational instruction buildings, research buildings, various student
housing units, activity centers, and infrastructure to support day-to-day operations at the U of |.

The facility contains numerous individual buildings that house the instructional and research functions. Some
buildings are equipped with domestic hot water heaters, small boilers, and small furnaces, which are
generally fired on natural gas.

The most significant emissions sources are located in the power building, where the three main boilers
provide steam for space heating during cold weather and space cooling through an absorption chiller system
during the summer. Two of these boilers are fired exclusively by natural gas and the third boiler is fired on
wood-waste and a small amount of paper waste. The other significant sources are three diesel-fired engines
for emergency electrical backup generators located on the campus.
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SUMMARY OF EVENTS

On November 7, 1985, the contract for the U of I's wood-waste boiler was awarded to Midwesco.

On February 28, 1986, the U of | submitted a permit to construct (PTC) application for the wood-waste boiler
to DEQ. The application was dated February 14, 1986.

On October 15, 1986, the U of | commenced construction of the wood-waste boiler.

On October 23, 1986, DEQ issued a denial for a PTC for the solid fuels wood-waste-fired boiler.

On November 17, 1986, DEQ personnel observed that construction of the wood-waste boiler has
commenced.

On November 24, 1986, DEQ issued a Notice of Violation (NOV) to the U of | for failure to obtain a PTC for
thisir new wood-waste boiler.

On November 25, 1986, a compliance conference was conducted between DEQ and the U of I.

On December 23, 1986, a consent order (CO#1) regarding failure to obtain a PTC for the solid fuels wood-
waste-fired boiler was issued by DEQ and signed by the U of | .

On February 1, 1988, in response to problems the U of | experienced meeting CO#1 source testing
requirements, DEQ amended the consent order to allow testing at steam-loading rates between 33,000 Ibs/hr
and 38,000 lbs/hr. if compliance within this range is demonstrated, the wood-waste boiler's operational
limitation will be set at 38,000 Ibs steam/hr,

On February 24, 1988, the U of | conducted a source test on the wood-waste boiler.

On July 19, 1988, DEQ sent to the U of | a letter stating that:
+ The conditions of the amended CO#1 "... have now been met.";

» Because they passed the source test at 40,500 Ibs steam/hr, that amount is the operationai
limitation on the boiler; and

+ If a higher limit is desired, the U of | must conduct and pass an additional source test at higher
steam-loading rates.

On January 3, 1989, DEQ sent to the U of | a letter informing them that they could proceed with a source test
at a higher steam-loading rate. However, after the source test was conducted and compliance demonstrated,
they must obtain a PTC to operate above the established operational limitation of 40,500 Ibs steam/hr.,

On May 13, 1992, DEQ sent to the U of | a letter reiterating that to operate the wood-waste boiler above
40,500 Ibs steam/hr would be a maodification, therefore a PTC must be obtained in advance.

On January 20, 1993, a DEQ inspection discovered that the U of I's wood-waste boiler routinely exceeded the
40,500 tbs steam/hr limit during November and December of 1982, and in January 1893. it was determined
that some production rates were higher than 70,000 Ibs steam/hr.

On April 27, 1993, the U of | was notified by letter that they were in violation for failure o obtain a PTC
authorizing wood-waste boiler operations greater than 40,500 Ibs steami/hr.
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On January 21, 1994, the United States Environmental Protection Agency (EPA) issued to the U of | a NOV
for failure to obtain a PTC for operation of the wood-waste boiler at steam-loading rates above 40,500 Ibs
steam/hr.

On April 26, 1994, the EPA verbally agreed to allow DEQ to negotiate a NOV settlement with the U of . DEQ
told the EPA of the intent to issue an operating permit to the U of | "... to cover all permitable air sources."

On May 18, 1994, a compliance conference was held between DEQ and the U of . Negotiations continued
into early 1995.

On February 16, 1995, the U of | conducted a source test on the boller. The test demonstrated
noncompliance at an average steam-loading rate of 53,000 Ibs/hr. The performance test results averaged
0.096 grains per dry standard cubic feet (gr/dscf), corrected to 8% oxygen by volume, vs. the grain-loading
standard limitation of 0.080 gr/dscf, corrected to 8% oxygen by volume.

On March 28, 1995, a second consent order (CO#2) regarding the solid fuels wood-waste-fired boiler was
issued by DEQ and signed by the U of |.

On July 25, 1995, DEQ received an application for a Tier Il permit from the U of |, requesting synthetic minor
emissions limits to exempt the facility from Title V permitting requirements.

On August 4, 1995, DEQ received the facility's modeling results to demonstrate compliance with the NAAQS
in support of the Tier Il permit application.

On February, 8, 1996, DEQ sent to the U of | a stipulated penalty demand letter (pursuant to the requirements
of CO#2) for the visible emissions violation observed in 1995. In this letter, DEQ offered to waive the
required penalty in exchange for submittal of a Visible Emissions Compliance Plan (VECP).

On February 17,-1996, the U of | conducted another source test. The source test did not demonstrate
compliance, however it was not formally reviewed by DEQ. The unreviewed test results were 0.134 gr/dscf,
corrected to 8% oxygen by volume vs. the grain-loading standard limitation of 0.080 gr/dscf, corrected to 8%
oxygen by volume. The U of | voluntarily imposed a steam load limit of 30,000 bs/hr until further source tests
could demonstrate compliance at a higher rate.

On March 8, 1996, DEQ and the U of | met to discuss issues with the wood-waste boiler.
On March 29, 1996, DEQ received the initial submittal of the U of I's VECP.

On April 15, 1996, DEQ received a second submittal of the U of I's VECP (which was subsequently adopted
by reference into CO#3).

On November 15, 1996, a third consent order (CO#3) regarding the wood-waste boiler was issued by
between DEQ and U of |. Consent order #3 was negotiated and written to address emissions problems
{particulate and VEs) for the U of I's wood-waste boiler and did not specifically address permitting issues.
Consent order #3 did not replace CO#2, although specific conditions and requirements within CO#3
conflicted with CO#2; therefore could be reasonably assumed to supersede the requirements of CO#2.

Consent order #3 set forth provisions for conducting testing on the solid fuels wood-waste boiler, and upon
completion of successful testing to demonstrate emissions compliance, assignment of steam loading
limitations equivalent to the rate of operation occurring at the time of the successful source test by DEQ.
On February 10, 1997, the U of | conducted a source test on the wood-waste boiler.

On February 20, 1997, DEQ received a source test report for the February 10, 1997 testing.
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On March 20, 1997, DEQ approved the source test report by letter to the U of I. Pursuant to CO#3, a steam
loading limitation of 42,000 lbs steam/hr was assigned to the U of I's wood-waste boiler. This limit was
equivalent to the average steam-loading rate that occurred during the source test.

On July 30, 1997, DEQ received an application from the U of |, dated July 25, 1997, to bum paper waste in
the wood-waste boiler. On September 18, 1997, additional information regarding the paper waste fuel
delivery system was submitted by the U of | in a letter dated September 12, 1997.

On September 4, 1897, DEQ issued a PTC exemption concurrence to the U of | for the combustion of paper
waste combustion in the wood-waste boiler.

On February 27, 1998, the U of | conducted a subsequent source test to increase the wood-waste boiler's
allowable steam load limitation.

On March 27, 1998, the U of | submitted the test report to DEQ. In addition to the source test report, the U of
| also requested termination of the consent order.

On April 24, 1998, DEQ approved the source test report by letter to the U of |. Pursuant to CO#3, a steam
loading limitation of 52,300 Ibs steam/hr was assigned to the wood-waste-fired boiler. This limit was
equivalent to the average steam-loading rate that occurred during the source test. Regarding termination of
the consent order, DEQ denied the request. Denial was based on the assessment that without the consent
order in place, the U of | would not have any enforceable limitation on operation of the wood-waste boiler.

On May 28, 1998, DEQ received a request from the U of | to confirm that certain requirements of CO#3 had
been fulfilled.

On October 21, 1998, DEQ! sent a written response to the U of I's May 28, 1998 request.

On September 14, 1999, the U of | informed DEQ by letter that it planned to conduct another source test in an
effort to increase the allowed steam loading limitation. The U of | also requested that the requirement for
conducting carbon monoxide testing be removed from CO#3.

On March 16, 2000, a fourth consent order (CO#4) was issued by DEQ. Consent order #4 was an
amended/revised version of CO#3. In it, DEQ removed the requirement to conduct an emissions test for
carbon monoxide was removed, and made other miscellaneous updates and revisions.

On March 27, 2000, CO#4 was sent to the U of I

On March 27, 2001, the Tier !l permit application was deciared complete.

On May 14, 2001, DEQ received a letter dated May 7, 2001, containing revised data for the stack heights of
two emergency generators and one natural gas boiler. The stack parameters for other sources were verified.

A public comment period was held from June 11, 2002, until July 11, 2002,

A public hearing was held on July 9, 2002.
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DISCUSSION

1.

Emission Estimates

See Appendix A to review the emissions estimates for this project.

Wood-waste Boiler (S-B00)

Emissions estimates were originally provided in the July 24, 1995, Tier 1| permit application and the
March 1996, Tier | (or Title V) permit application. The Tier i permit application was updated with an
August 31, 1998, amendment to the application. These submittals, and the performance test reports
for the wood-waste boiler, dated February 4, 1997, and March 23, 1998, provided the basis for the
NAAQS compliance demonstration’s emissions rates.

Table 1: WOOD-WASTE BOILER (S-B00) INFORMATICN

Boiter Part / Design Burner Type / Date ™
Manufacturer Model® Rated Roiler Design | Control Constructed
for Emissions Capacity Device - | orlLast

Unit $-B00 _ Modified

Furnace Unit/ | Solid Fuels Gasification Not Traveling Grate | Mutticlone

Solid Fuels, [ Type Burner (stated as Determined’

Inc. custorn built — no model #)
Steam Boiler/ | WTS-2-110 S-P-1 with 60,0007 Not Applicable October 15,
Nebraska economizer, without flyash 1986
re-injection

" Design rated capacity of the funace is not conclusively known. The heat-input capacity in units of million British thermal units per
hour, or MMBtu/hr) is listed in Tier | permit application as 88.4 MMBtu/hr. The PTC application submitted on behalf of the U of | by
Solid Fuels, Inc., in 1986, listed the furnace capacity al 88 MMBtu/hr, The bailer review conducted by Hal Burkitt Associates, per
consent order requirements, listed the fumace heat input capacity as approximately 95 MMBtu/hr.

% Design rated capacity of the boiler in units of pounds of steam per hour (Ibs steam/hr)
3 Information taken from PTC application materials, dated February 6, 1986.

The modeled emissions rates for the wood-waste boiler used the performance testing information
developed by the U of | since 1995, and US EPA AP-42 emissions factors. The U of | has been able
to document the performance characteristics of the wood-waste boiler with several performance tests.

The PM, (particulate matter with a mean aerodynamic diameter of 10 microns or less) emissions
rate used in the NAAQS demonstration was based on the March 1998 performance test emissions
rate. That test utilized EPA Reference Method 5 only, where the particulate matter is trapped by a
filter. A Method 202 back-half analysis to quantify condensible particulate matter was not performed
with that test.

The purpose of this Tier |l permit is to establish a permit that creates enforceable emissions
limitations. The modeled PM1, emissions rate was established assuming that condensible particulate
matter would increase emissions by at least 25% of the filterable emissions rate. There was no study
or past performance testing on the wood-waste-fired boiler used to establish the 25% value, and it is
included in the emissions limit in the event a PM;, compliance test is ever required in the future. The
amount of PM,q emissions depends, in part, upon the wood-waste used for fuel and the combustion
efficiency in the wood-waste boiler’s furnace. PM,, compliance testing generally uses EPA Method
201 or 201A to quantify the filterable particulate portion and Method 202 to quantify the condensible
porion of the emissions.
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The hourly emissions rates in Table 2 were used in the modeling analysis and are included in
Appendix A of the permit to establish federally enforceable emissions limitations on the solid fuels
wood-waste-fired boller. They were derived using AP-42 and source test-based emissions factors at
rated capacity and an additional 20%, which was included in the allowable emissions rates to provide
for a margin of flexibility. See section 2 of this memorandum to review the discussich of air guaiity

impact modeling.

Table 2: WOOD-WASTE BOILER {S-B00) EMISSIONS RATES

Page ¢

: PM PMyo SO, co NOx - | VOG-
SOURCE " - . T
ibr | Thr | Wmr | Tyr | ibmr | Thr | Ibmr| Tiyr | dbr ] Thr | e | T
Solid Fuels
Wood-waste | 4379 | goap| 1724 7552 082 | 358 | 37.44 | 163.99) 1635 | 7163 | 240 | 10.51
Fired Boiler
(S-B00)
Natural Gas Boilers (S-B0 and S-B4):
Table 3: NATURAL GAS BOILER INFORMATION
Boiler Identification and Model Rated Heat Burner Type | Date Constructed
Manufacturer “Input Capacity ! or Last Modified
(MMBtu/hr) L
S-B0 — Cleaver-Brooks DLD-76 82.5 Conventional 1975
§-B4 - Combustion Engineering NB 242 42.9 Conventional 1958
Table 4: NATURAL GAS BOILERS - EMISSIONS RATES
PM PM1o S0, CO NOy vVOC
SOURCE
bir | Tiyr | ib/hr | Thr | Ibme | Tiyr | e | Thr | e ] The | bie] T
S-80 0.61 2.69 0.61 2.69 0.05 0.22 6.79 29.8 8.09 3543 0.44 1.95
S-B4 D.32 1.40 0.32 1.40 0.03 0.13 3.53 15.5 421 1842 | 0.23 1.01

These emissions rates were calculated using AP-42 emissions factors from Section 1.4, July 1998,
for natural gas combustion. The emissions rates were estimated using the rated heat input capacity

for each unit and unrestricted operating hours.

Diesel Generators ($-G01, $-G02, $-G03)

Source and Location

Manufacturer and Model Number

Table 5: DIESEL GENERATORS INFORMATION

Emissions Control and Pollutants

Controlled

5-GD1 -- Gibb Hall

Kohler Model 18 NA 3160

Uncontrolled

S-G02 — Power Plant

Kohier Model 180R0OZ.J181

Uncontrolled

S-G03 — McClure Hall

CAT Modet 3412

Uncontrolled
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Table 6: DIESEL EMERGENCY ELECTRICAL GENERATORS ~ EMISSIONS RATES

_ - PM PMig ] 8O |+ - €0 i I NOw ] vog

SOURCE - : - T ———
_ | Ibfhr| Thyet ibe | Thr | Ibmr i iy | Ibr | Tiye | dbMej Thyr | Ibihr [ Tiyr.
S-GO1 115 [ 1.03| 115 | 1.03 | 107 | 097 | 352 | 3.16 [ 1632 | 1469 | 1.33 | 1.20
$-G02 1.02(092| 102 | 092 | 096 | 086 314 | 282 [ 1455| 1310 [ 119 | 1.07
S-G03 146 1 1.31| 146 | 131 | 136 | 123 | 447 | 402 { 20.73| 18.66 | 169 | 1.52

The emissions rates in Table 6 were calculated using AP-42 emissions factors from Section 3.3,
October 1996. The emissions rates were estimated using the rated heat input capacity for each unit
and 1800 cperating hours per year.

The emissions units listed above are included in this permitting project as the “significant” sources.
The emissions rates from those sources are listed below in Table 7 and in the permit's Appendix B-
Air Emissions Inventory.

Table 7: EMISSIONS ESTIMATES SUMMARY FOR SIGNIFICANT SOURCES'

PM PMg SO; - co  NOx  voc
tomr | Ty | dome | T | ome | oty | owme | oy | obme] Ty | oome [ v
1835 | 67.86 | 21.80 | 8287 | 429 | 699 | 5889 | 219.20| 80.25| 171.83| 7.28 | 17.26

' Summary of emissions from Tables 2, 4, and 6.
Other Emissions Units

Emissions were estimated for the rest of the sources at the facility. The other emissions units were
primarily small units that consisted of hot water heaters and small boilers, internal combustion
engines, and incinerators. The inventory reflects potential emissions. An assumption of 500 hours of
operation was applied to the emergency electrical generators and all other sources were assumed to
operate continuously (see Appendix A to review the emissions inventory for these sources). Table 8

contains the summary of the emissions from these sources. Table 9 contains a summary of the
annual aliowable emissions from the facility's combustion sources.

Table 8: MISCELLANEOUS SOURCES EMISSIONS SUMMARY

PM PMw 80z co NOy . .. YOC
Tiyr Thyr Tiyr Tiyr Thr _Thr
1.38 1.38 0.17 11.78 21.59 2.59

Table 9;: FACILITY-WIDE ANNUAL EMISSIONS SUMMARY"'

PM PMqy S0, €O ‘NOx voC

Thyr Tiyr Tiyr Tiyr Tivr Tiyr
69.24 84.25 7.16 231.07 193.52 19,75

! Summary of emissions from Tables 7and 8.
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A modeling demonstration for NAAQS compliance was submitted on August 4, 1995. That modeling
analysis was submitted as part of the original Tier Il permit application, dated July 24, 1885. The
modeling demonstration included seven emissions units that emitted air poltutants from six individual
stacks. Emissions of CO, PMyy, and nitrogen oxides (NO,) were modeled by the U of | to demonstrate
compliance with the NAAQS. The original Tier Il permit application was submitted with the intent to
issue a permit with emissions limitations that made the U of | a synthetic minor source, and thus
exempt from Title V permitting. See Appendix B to review a copy of the modeling demonstration
review and analysis by DEQ's air quality modeler, Mary Anderson.

This Tier | permit project includes all emissions units that are considered significant, as originally
modeled by the U of | with the 1995 Tier 1| permit application. Emissions rates were re-estimated
using information gained from subsequent performance tests for the wood-waste boiler and with the
idea of establishing allowable emissions rates that provide an appropriate amount of operational and
compliance flexibility.

The particulate matter standard that the U of I's wood-waste boiler is required to establish compliance
with is the grain-loading standard of 0.080 gr/dscf, corrected to 8% oxygen by volume. The grain-
loading standard establishes no time period of reference for an emissions rate. It is a snapshot in
time determined by testing conducted over a specific time period. Therefore, the modeled emission
rates analysis took into account emissions rates that allowed the full utilization of the rated capacity of
the wood-waste boiler of 60,000 Ibs steam/hr, an additional allowance to operate at up to 120% of
tested capacity if compliance with any applicable emissions limitation or emissions standard is
demonstrated, and an additional factor of 24% to allow for variability in performance testing results.
This assumption affects only the wood-waste boiler.

Upon subsequent review by DEQ staff it was determined that this approach should be revised to
include oniy a single 20% allowance for variances in emissions results to establish emissions limits.
That additional 20% allowance at rated capacity provides an adequate margin of flexibility. Therefore,
the actual ambient impacts are slightly less than those presented in the following table. Any future
modeling analyses should account for the allowable emissions limits listed in Appendix A of the

permit.
Table 10: AMBIENT AIR QUALITY IMPACTS'
Averagi Ambient Background | Total Ambient | Regulatory | Compliant Year of
Pollutant P eri:dg ng Conc%ntration Conc%ntration Conceantration Limit ) Yes or g:tt:ofg:iogical
(ngim’) (vg/m”) (ng/m”) (ug/m’) No? Compliance
NO; Annual 52.95 40 92.95 100 Yes 1990
PMio Annual 5.19 32.7 37.89 50 Yes 1990
24-hour 41.99 86 127.99 150 Yes 1989
Annual 2.64 18.3 20.94 80 Yeas 1990
SO, 24-hour 39.07 120 159.07 365 Yes 1989
3-hour 64.97 374 438.97 1300 Yes 1990
co 8-hour 198.96 5130 5328.96 10000 Yes 1987
3-hour 463.24 11450 11913.18 40000 Yes 1989

“This table was taken directly from Table 5 of DEQ Modeling Review Memorandum.

The modeling demonstration used worst-case assumptions for the emissions units.
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Hours of operation for natural gas-fired boilers S-B0 and $-B4 were assumed to be
continuous at 8,760 hours per year, and the firing rates were assumed to be at rated design
capacity. The ambient impact analysis includes the emissions from natural gas-fired boiler S-
B1. Boiler S-B1 was removed from the permit by formal request from the University by public
comment. Removal of natural gas boiler S-B1 did not affect the ambient impacts for the
facility. The original modeling analysis accounted for wood-waste hoiler S-BOQ operating at-
full capacity continuously, with natural gas-fired boiler $-B1 being inoperative

The erﬁergency electrical generators’ internal combustion engines are allowed to operate up
to 24 hours per day, in any combination of days throughout the year, as long as total operating
hours do not exceed 1,800 hours per year in any rolling 12-month pericd.

The wood-waste boiler was assurmned to operate 8,760 hours per year. The emissions
modeled for the unit were based upon past performance testing resuits, and US EPA AP-42
emissions factors for pollutants where histerical performance testing results were unavailable.

Compliance with each pollutant and each averaging period of the NAAQS was demonstrated for
these emissions units.

Area Classification

The University of idaho, Latah County, is located in AQCR 62. The area is classified as unclassifiable
for federal and state criteria air pollutants (i.e., NO,, VOCs, PMo, CO, and SO,).

Facility Classification

The facility is not a designated facility as defined in IDAPA 58.01.01.006.25. The facility is classified
as an A source due to potential emissions of criteria pollutants greater than 100 tons per year.

Regulatory Review

This permit is subject to the following permitting requirements:

a.

IDAPA 58.01.01.401.03 Tier |l Operating Permit

“The Director may irequire or revise a Tier Il operating permit for any staticihary source oi
facility whenever the Department determines that:

(b) Specific emission standards, or requirements on operation or maintenance are
necessary to ensure compliance with any applicable emission standard or rule.”

The DEQ is issuing this facility-wide Tier Il permit because a PTC or some other enforceable
permit must be issued by the DEQ that qualifies as the construction and operation
authorization for the wood-waste boiler. This boiler was constructed in 1986 without a state or
federally issued PTC, and the DEQ and the U of | have entered into several consent orders
that cover this boiler's construction and operation. The U of | will be issued a Title V permit at
some point in the future, and the consent orders are intended to be terminated prior to
issuance of the Tier | permit.

IDAPA 58.01.01.403 Permit Requirements for Tier ll Sources

No Tier Il operating permit shall be granted unless the applicant shows to the satisfaction of
the DEQ that:
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“01. Emission Standards. The stationary source would comply with all applicable
local, state or federal emission standards. (5-1-94)

02. NAAQS. The stationary source would not cause or significantly contribute to a
violation of any ambient air quality standard. {5-1-94j”

The applicability of New Source Performance Standards (NSPS) - Subpart Db or Dc for
steam generating units was not addressed in this project. A formal NSPS applicability review
for the wood-waste boiler must be finalized prior to issuance of the Tier | permit.

The ambient impact assessment demonstrated compliance with all NAAQS standards using
worst case assumptions that included worst-case emissions rates, and an operating limitation

of 1,800 hours per year for each of the three diesel-fired electrical generator engines, as
discussed in Section 2 of this memorandum.

Permit Requirements Due to Emissions Standards and NAAQS Analysis:

Solid Fuels Wood-waste-fired Boiler (S-B00)

This boiler is subject to the state of Idaho grain-loading standard for boilers combusting wood-
waste. The standard limits PM emissions to 0.080 gr/dscf, corrected to 8% oxygen, by
volume. See section 5j. of this memorandum to review the discussion of the grain-loading
standards for this boiler and the natural gas-fired boilers.

The permittee is required to operate the multiclone unit continuously at all times of wood-
waste boiler operation as specified by permit condition 3.7. This is a federally enforceable
requirement that is necessary for this emissions unit to reduce PM emissions to the levels
required to comply with the grain loading standard and any PM emission limits. The
multiclone must be operated according to the specifications in the O & M manual as required
by Permit Condition 3.8.

Appendix A of the permit contains enforceable emissions limits for the wood-waste boiler. For
the limits to be enforceable, a method of compliance demonstration is necessary. The
permittee currently monitors and records steam production. The steam production rate must
be based upon individual, independent one-hour average values. Individual hourly average
values are distinctly different from an average hourly value, which relies upon an averaging
method where total steam production over an extended period of time, such as a 24-hour
period, is divided by the number of operating hours. -

The permittee is then required to create an average hourly steam production value based
upon a roliing three-hour average. This requirement matches the methodology used to
establish production limitations based on performance testing. In performance testing, a
maximum hourly production rate is created for the emissions unit, or process, based on three
individual hourly production rates {or average hourly if the test run did not equal one hour).
The three-hour rolling average requirement provides a small margin of variability in steam
production and equates directly to the basis from which the hourly steam production limitation
was created. This data manipulation is required to be performed monthly.

The hourly steam production rate is used in conjunction with the emissions factor listed in the
permit. The emissions factors listed in Table 10 were back-calculated from the allowable
emissions rates in Appendix A of the permit (see Appendix A of this memorandum).
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Pollutant. Steam Production Emissions Factor Emissions
(Ib steam/hr) _ _
PM1o 0.2395 Ib PMyo / 1000 Ib steam = ' Ibs PMo / hr
co 0.5200 Ib CO / 1000 Ib steam = Ibs CO/ month
NOx 0.2271ib NO, / 1000 Ib steam = " Lbs NO, / month

The permittee is required to demonstrate compliance with the hourly and annual emissions
limitations by following the methods specified in permit condition 3.13.

Hourly

The permittee is required to demonstrate compliance with the hourty PM,, emissions limit by
multiplying the emission factor in Table 3.1 of the Tier Il permit by the hourly steam production
rate, based on the rolling three-hour average.

Annual

Compliance with the annual ernission limitations listed in Anpendix A of this permit shall be
determined by summing the hourly steam production on monthly basis and multiplying the
monthly steam production by the emission factors listed in Table 3.1 of this permit. The
monthly emission rate values shall be summed for each consecutive 12-month period, and
shall be converted to an annual basis.

The permittee may use emission factors developed through Department-approved
performance testing in place of the emission factors listed in Table 3.1, provided they are in
the same units as the emission factors listed in Table 3.1, and are formally approved by the
Department.”

Annual emission limits apply for PMyo, CO, and NO,, and the calculations in Tier Il Permit
Condition 3.13 and Table 3.1 create a compliance demonstration that supports the annual
limits. Total monthly steam production is multiplied by the emission factor in Table 3.1 of the
permit. The monthly emission rate does not establish compliance with an emission limit.

Each monthly emission rate, in Ibs/month, is summed for any consecutive twelve-month
period. The resulting value must be converted to a ton per year value, where one ton equals
2000 Ibs, and any consecutive period of twelve months is one year. This value is the basis for
annuai emission iimit compliance.

An operating limit applies for the wood-waste boiler's steam production limit. The limit is
specified by permit condition 3.5, and initially, the production limit is set at 52,300 Ib steam/hr,
based on a three-hour rolling average. The production limit may be altered as allowed by
permit condition 3.5, which incorporates the most recently approved performance test results
for PM emissions, and compares those emissions to the limitation imposed by the grain
loading standard. The permittee is still restricted to an hourly steam production limit, based
on a three-hour rolling average.

Natural Gas Boilers S-B0 and §-B4

No requirement was included for demonstrating compliance with emissions limits for the
natural gas-fired boilers. The natural gas-fired boilers are allowed to operate at rated capacity
on a continuous basis.
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Diesel Generators $-G01, 8-G02, and 5-G03

The permittee is required to monitor and record the operating hours of the engines on a
monthly basis to demonstrate compliance with a limitation of 1,800 hours per rolling 12-month
period. No further compliance demonstration is required in-tive permit.

IDAPA 58.01.01.404.01(b) Opportunity for Public Comment

IDAPA 58.01.01.404.01(b) reads:

“The Department’s proposed Tier Il operating permit shall be made available to the public in at
least one (1) location in the region in which the facility is located. The availability of such
malerials shall be made known by notice published in a newspaper of general circulation in
the county(ies) in which the facilily is located. A copy of such notice shall be sent to the
appiicant. There shall be a thirty (30} day period after publication for comment on the
Department’s proposed Tier Il operating permit. Such comment shall be made in writing to the
Departrnent. {5-1-94)"

IDAPA 58.01.01.408 Obligation to Comply

This citation reads:

“Receiving a Tier Il operating permit shall not relieve any owner or operator of the
responsibility to comply with all applicable local, state and federal rules and regulations.”

IDAPA 58.01.01.470 Permit Application Fees for Tier [[ Permits

This citation reads:

‘Any person applying for a Tier If permit shall pay a permit application fee of five hundred
dollars ($500) for each permit requested or amended.“

The permittee will be notified of this requirement prior to issuance of the Tier Il permit.

IDAPA 58.01.01.585-586 Toxic Air Poliutant Non-Carcinogenic and Carcinogenic
Increments

Construction of the wood-waste boiler occurred in 1986. The construction pre-dates the
applicability of the toxic air pollutant provisions in IDAPA 58.01.01.210, and 585-586. Toxic
air pollutant emissions review was not applicable until June 1, 1995, the date specified in the
regulation. Toxic air poflutants emitted by emissions units and activities were not addressed
as part of this project.

IDAPA 58.01.01.625 Visible Emission Limitation

‘A person shall not discharge any air pollutant to the atmosphere from any point of emission
for a period aggregaling more than three (3) minutes in any sixty (60) minute period which is
greater than twenty percent (20%) opacity as determined by this section.”

Wood-waste Boiler
The visible emissions requirement is applied to each of the individual emissions units. The

wood-waste boiler S-B00 and natural gas-fired boiler 5-B01 share a common stack and this
limitation is applicable whether both emissions units are operating concurrently or individually.
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Permit condition 3.4 - Boiler Visible Emission Limits, reads:

“Visible emissions from the Solid Fuels Wood-waste-fired Boiler stack shall not exceed 20%
opacily for a period or periods aggregating more than three minutes in any 60-minute period
as required in IDAFA 58.01.01.625.”

The shared stack is equipped with an in-stack Continuous Opacity Monitoring System
(COMS). The COMS is a Land Model 4500 that was manufactured by Sick Optic Electronic
and Land Combustion. The COMS unit serial number is 9585083. The U of | submitted a
test report dated July 22, 1996, titled, “E. P. A. Calibration Driff Test per Federal Register,
Title 40, Part 60, Appendix B, Specification, July 1, 1993."

The results listed in this report documented a 24-hour zero drift value of 0.0%, compared to
the EPA requirement of less than 2.0%. The 24-hour calibration drift result was 0.2%,
compared to the EPA requirement of less than 2.0%.

Both the November 15, 1996 and the March 16, 2000 consent orders specifically state in
section XII.B.2, that the COMS and the opacity recording system installed by the U of | meets
the requirements of 40 CFR 60, Appendix B, Performance Specification 1.

Compliance with the visible emissions limitation is demonstrated with permit condition 3.9,
which addresses requirements for the COMS and backup visible emissions compliance
demonstration on a daily basis using a method similar to that listed in permit condition 2.7 in
the Facility Wide Conditions section. The backup compliance demonstration is only reqguired
for periods of wood-waste boiler operation where the COMS operational time is less than the
95% of total wood-waste boiler operating time within the applicable reporting period.
‘Reporting periods are established 40 CFR 60.7(c). The COMS data will he used to establish
compliance with the visible emission standard of IDAPA 58.01.01.625, which requires a
quarterly reporting period for COMS operation. The reporting period may be reduced to semi-
annually as allowed by 40 CFR 60.7(e). Excess emissions are to be addressed by the
provisions of IDAPA 58.01.01.130-136, rather than that specified by 40 CFR 60.7, although
both are similar. COMS downtime reporting should be re entirely different than

Natural Gas Boilers S-B0 and S-B4

The naiural gas boilers are not anticipated o exiibit significant ieveis ol vpacity. Naturai gas
burns efficiently and is a gaseous fuel with few impurities that would create visible emissions.
It is generally accepted that natural gas combustion in emissions units that have been
properly maintained will not exceed the 20% opacity limitation listed in IDAPA 58.01.01.625.
No specific visible emissions monitoring is required under this permit beyond that required by
the quarterly facility-wide visible emissions walk-around of permit condition 2.7.

This permit condition does not preclude U of | staff from identifying a combustion problem for
one or more of the natural gas-fired boilers. in the event significant levels of visible emissions
are observed being emitted by the natural gas-fired boilers, inspection and possible repair or
maintenance of the boilers is warranted.
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Diesel-fired Generators S-G01, §-G02, and S-G03

No specific visible emissions monitoring is required under this permit beyond that required by
the monthly facility-wide visible emissions walk-around of permit condition 2.7. The engines
actually operate infrequently, and visible emissions are anticipated to be of greates: concern
during a cold startup situation. IDAPA 58.01.01.130-136 addresses the requirements for
periods of operation where emissions are expected to cause an exceedance of the visible
emissions standard.

IDAPA 58.01.01.650 General Ruies for the Control of Fugitive Dust

See permit section 2-Facility-wide conditions. This permit section includes the current facility-
wide conditions for controlling emissions from fugitive sources of particulate matter.

The U of | campus contains numerous paved and unpaved parking lots and roadways. The
large amount of vehicle traffic on these surfaces creates a potential for fugitive dust
emissions.

The fugitive dust emissions resulting from the material transfer operations of wood-waste fuel
delivery, specifically the unloading of wood-waste materials from semi-truck trailers to the
receipt hopper. The wood-waste is conveyed to a silo for temporary storage,

Combustion of wood-waste in the wood-waste bailer results in ash material collection by the
multiclone unit. The transfer operation of the ash is controlied by the addition of water
according to the permit application materials.

IDAPA 58.01.01.675 and 677 Fuel-burning Equipment - Particulate Matter
Standards for Minor and Existing Sources

“A person shall not discharge to the atmosphere from any fuel burning equipment in operation
prior to October 1, 1979, or with @ maximum rated input of less than ten {10) miflion BTU per
hour, particulate matter in excess of the concentrations shown in the following table:

Fue!l Type Allowz;glsg :crft;culate tmissions {% Oxygen) !
Gas 0.015 3%

The effluent gas shall be corrected to the oxygen concentration shown.”

There are several small natural gas boilers at the facility that are subject to this standard. No
compliance demonstration requirement is included in the permit for those sources.

IDAPA 58.01.01.675 and 676 Fuel-burning Equipment - Particulate Matter
Standards for New Sources

“A person shalf not discharge to the atmosphere from any fuel burning equipment with a
maximum rated input capacity of ten (10) million BTU's per hour or more, and commencing
operation on or after October 1, 1979, particulate matier in excess of the concentrations
shown in the following table:
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: Allowable Particulate C
Fuel Type | | " (GriDsch) “ Emissions (% Oxygen)
Gas 0.015 3%
Wood Product ~—— : 0.080 8%

The effluent gas shall be corrected to the oxygen concentration shown.”
Solid Fuels Wood-waste-fired Boiler {S-B00)

The wood-waste boiler was constructed in 1986, combusts wood products as a fuel, and has
a heat input capacity greater than 10 MMBtu/hr. The applicable grain-loading standard is
0.080 gr/dscf, corrected to 8% oxygen by volume. Compliance testing will be required
according to permit sections 3.14 and 3.15. Section 3.14 specifies the test requirements, and
section 3.15 specifies testing frequency. Testing required by the permit must be conducted
within 12 months prior to or after permit issuance. A staggered testing frequency based on
the 1ested performance of the emissions unit I1s provided for in the permit. The hourly steam
production rate shall be used in combination with the compliance test's grain-loading resuit to
establish on-going compliance with the grain-loading standard.

Table 11: NATURAL GAS-FIRED BOILERS (S-B0, S-B1, AND $-B4)

Boiler identlficationand | Model Rated Heat Burner Type | Date Cbnstructed
Manufacturer Input Capacity ‘| orLast Modified
{MMBtu/hr) ' R '
S-B0 — Cleaver-Brooks DLD-76 82.5 Conventional 1975
S-B4 - Combustion NB 242 42.9 Conventional 1958
Engineering

No additional performance testing or other requirements are included in the permit for either
of the natural gas-fired boilers. Natural gas is regarded as a “clean” burning fuel with regard
to particulate matter emissions. Front half catch (or the filterable portion) of particulate matter
emissions were quantified using standard US EPA AP-42 emissions factors and the
information on the oxygen content present in the exhaust from a relative accuracy test report
on a NO, continuous emissions monitoring system (CEMS). The actual emissions from the
natural gas-fired boilers are anticipated to be far below the PM emissions rate allowed by the
grain-loading standard (see Appendix C). Therefore, the permit does not require a
compliance demonstration with this requirement.

The permittee was issued an exemption by DEQ to burn confidential papers as applied for in
their application. Permit condition 3.6 addresses fuel requirements for the wood-waste boiler.
An enforceable limitation of 0.5% by weight of paper-derived fuel versus wood-waste is
included in the permit. Monitoring and record keeping requirements are specified in permit
condition 3.12. Combustion of typical wood trade waste materials is explicitly prohibited.

IDAPA 58.01.01.728 Rules for the Sulfur Content of Fuels — Distillate Fuel Qil

“No person shall sell, distribute, use or make available for use, any distillate fuel oil containing
more than the following percentages of sulfur: (5-1-94)
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01. ASTM Grade 1. ASTM Grade 1 fuel oil - 0.3 percent by weight. (5-1-94)

02. ASTM Grade 2. ASTM Grade 2 fuel oil - 0.5 percent by weight. (5-1-94j~

The facility purchases distiliate fuel oil for use in emergency generator engines and other
engines onsite. Section 2.16 of the permit establishes the method of compliance
demonstration for the sulfur content limitation of distillate fuels received and used in various
emissions units by the facility. This is a state-wide requirement which is intended to limit the
amount of ground-level emissions of sulfur oxides from combustion of these fuels. Permit
section 2.15 reads:

“The permittee shall maintain documentation of the actual sulfur content in percent by weight
for each shipment of distillate fuel oil received. The documentation must identify the supplier
of the fuel, the date of fuel delivery, the grade of distillate fuel, and the sulfur content in
percent by weight.”

Prevention of Significant Deterioration

A preliminary review was conducted of the DEQ's PSD applicability analysis for the
construction of the wood-waste boiler. Initial construction for this boiler commenced
approximately October 15, 1986, according to U of | compliance documentation.

According to the definition listed in IDAPA 58.01.01.006.58, the U of | is not a designated
facility itself. At the time of construction of the wood-waste boiler, the facility contained three
natural gas boilers, with a combined heat input capacity of 204 MMBtu/hr. The threshold for
designated facility applicability is 250 MMBtu/hr of heat input, per IDAPA 58.01.01.006.v.

The historical documentation contained an October 28, 1986 technical memorandum from D.
Hardesty to the U of | source file, stated that offsetting of emissions was dropped due to the
existing boilers qualifying as a non-designated facility. Therefore, all discussions and
information transfer about residual fuel oil and coal as fuels in boiler combustion for netting
emissions from the past were disregarded for the construction of the wood-waste boiler at that
time.

DEQ staff requested information concerning the boiler emissions units at this facility. Based
upon information subsequently gained, staff recommend that a more exhaustive
determination of PSD applicability be initiated for the facility. It is vital that the U of | has
adequate time to research material and develop a response to an information request. NSPS
-~ Subpart Db and Dc applicability should alse be finalized for the wood-waste boiler. These
issues should be addressed through the facility’s Title V permit.

Consent Orders

Four individual consent orders cover the historical operation of the wood-waste boiler.

Consent Order #1, dated December 23, 1986
Consent Order #2, dated March 28, 1895
Consent Order #3, dated November 15, 1996
Consent Order #4, dated March 18, 2000
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DEQ has agreed that the U of | has complied with all substantive requirements of the consent
orders. However, DEQ declined to release the U of | from the consent orders in response to
the U of I's written request because the U of | did not have an enforceable document from
DEQ allowing ongoing operation of the wood-waste boiler.

DEQ’s viewpoint was that if the consent orders were terminated and the Title V permit was
issued, the U of | would be out of compliance due to the failure to obtain a PTC for the wood-
waste boiler. The Tier Il permit is the appropriate permit for an emissions unit with an
operating history dating back to 1986. DEQ may release the U of | from the consent orders
by formally terminating them following receipt and consideration of a writien request from the
U of . Upon issuance of the Tier Il permit and termination of the consent orders, applicable
requirements for the Tier | permit will be established by the Tier Il permit. The Tier Il permit
will supersede all of these consent orders upon issuance.

2 3~ ®» - - 30 -~ & 009

6. AIRS
AIRS/AFS® FACILITY-WIDE CLASSIFICATION® DATA ENTRY FORM
AIR PROGRAM ' ARE_A CLASSIFICATION
SIP° | PSDY | NSPS® | NESHAP' | MACT?® | TITLE V A - Attainment
POLLUTANT (Part80) | (Part61) | (Part63) U - Unclassifiable
P : N — Nonattainment
s0;" B U
NO, ' A A U
L
co! A ) A U
PM1o* A | s A U
PT (Particulate) ' A ék! 3 )
CAAN
voc™ B u
THAP (Total HAPs) "
APPLICABLE SUBPART
# Aaerometric Information Retrieval System (AIRS) Facility Subsystem (AFS)
® AIRSIAFS Classification Codes:
A = Actual or potential emissions of a pollutant are above the applicable major source threshold. For NESHAP only, class “A” is

applied to each pollulant which is below the 10 ton-per-year (T/yr} threshold, but which contributes to a plant total in excess of 25
Tiyr of all NESHAP pollutants.,

SM = Polential emissions fall below applicable major source thresholds if and only if the source complies with federally enforceable
regulations or limitations.

B = Actual and potential emissions below all applicabie major source thresholds.

C = Classis unknown,

ND = Major source thresholds are not defined (e.g., radionuclides).

State Implementation Plan
Prevention of Significant Deterioration

New Source Performance Standards

National Emission Standards for Hazardous Air Poltutants
Maximum Achievable Control Technology

Sulfur Dioxide

Nitrogen Oxides

Carbon Monoxide

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

Volatile Organic Compounds

Hazardous Air Pollutants
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FEES

Fees apply to this facility in accordance with IDAPA 58.01.01.470. The facility is subject to permit application
fees for this Tier Il permit of $500.

RECOMMENDATIONS

Based on the review of the application materials, and all applicable state and federal regulations, staff
recommends that DEQ issue a Tier Il operating permit and permit to construct to the U of . An opportunity
for public comment on the air quality aspects of the proposed operating permit was provided in accordance
with IDAPA 58.01.01.404.01.c. Staff members have notified the facility in writing of the required Tier i1
application fee of $500.00. The permit will be issued upon receipt of the fee.

DAM:sd GMAIR PERMITSAT 2001 MOSCOWAPUBLIC COMMENT\T2-057-00025 TECH MEMO.DOC

cc: Joan Lechtenberg, Air Quality Division
Jim Bellatty, Lewiston Regional Office
Sherry Davis, Technical Services Division
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Boilers and Generalor NAAQS analysis emission rates.xIs

UNIVERSITY OF IDAHO Darrin Mehr

Assaociate Air Quality Engineer
AMBIENT IMPACT ANALYSIS Process Engineering Group
NAAQS COMPLIANCE DEMONSTRATION FOR THE Tier Il OP Technical Services Office
Note:

The 1995 ambient impact assessment for NAAQS compliance did not include SO2, and does not contain the
most recent source test information on the woodwaste boiler identified as emissions unit #00.
The natural gas combustion emissions factors in AP-42 have: changed since 1995.

Calculation Legend for Natural Gas Combustion
MAXIMUM HOURLY EMISSIONS [ Units of pounds per hour A_E:;_
Rated Heat Input Capacity (MM Btu/hr) * Emission Factor {{bsMM Btu)

MAXIMUM ANNUAL mg_mm_ozm { Units of tons per year ( Tiyr) |
Maximum Hourly Emissions (Ib/hr) * Hours of Operation {Assumed to be 8760 hours per year without any enforceble limitation)
| conversion factor of 2000 ib/ton

Note:
“The worst case inputs must be used for the modeling of emissions.

Table 1: Natural Gas Boiler Information

Natural Gas Boilers Bumer Type | Low-NOx
Rated Heat Input Capacity from Title V application from Tier | app. Burner ?7
Boiler 0 Cleaver-Brooks 82.5 MM Btu/hr heat input Conventional No
mom_mq 1 Babcock&Wilcox 78.6 MM Btu/hr heat input Conventicnal No
Boiler 4 Combustion Engrg 42.9 MM Btu/hr heat input Conventional No
Table 2 Emissions Factors: Chapter 1.4 Naturat Gas Combustion, July 1988
NOx NOx 802 PM-10 co VOCs
Natural Gas Boilers Uncontrofled |Low NOx front + back half
Ib/MM CF Ib/MM CF [b/MM CF  |lb/MM CF Ib/MM CF ib/MM CF
100 50 0.6 7.6 84 5.5
Assuming a heating value of {ilb/ MM {Ib/ MM {ib/ MM o/ MM (Ib/ Mt (Ib/ MM
1,020 Btu/sci, divide 1b/10%6 cu ft Btu) Btu) Btu) Btu) Btu) Btu)
by 1,020 to arrive at Ib/MM Biu
0.0980 0.0490 0.0006 0.0075 0.0824 0.0054
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Boilers and Generator NAAQS analysis emission rates xls

Table 3: Naturat Gas Boiler Combustion {Maximum Hourly Emissions)

NOx NOx 802 PM-10 CO VOCs
Uncontrolied | Low NOx
(ib/hr) (Ib/hr) {Ib/hr) {Ib/hr) (Ib/hr) (Ib/hr)
Boiler 0 8.09 4.04 0.049 0.61 6.79 0.44
Boiler 1 7.71 3.85 0.046 0.59 6.47 0.42
Boiler 4 4.21 2.10 0.025 0.32 3.53 0.23
Table 4: Natural Gas Boiler Combustion {Maximum Annual Emissions)
NOx NOx S02 PM-10 CcO “IVOCs
Uncontrolled {Low NOx sulfur dioxide .
(Thyr) (Thyr) (Tiyr) (Thr) (Thyn) (Thyr)
Boiler 0 35.43 17.71 0.21 2.69 29.76 1.95
Boiler 1 33.75 16.88 0.20 2.57 28.35 1.86
Boiler 4 18.42 9.21 0.1 ' 1.40 15.47 1.01

WOODWASTE BOILER OO

The following information is taken from the March 23, 1998 Performance Test for CO, grain loading standard (or PM}, and opacity
Statement:

The exhaust flow rate (or stack velocity) does not appear to increase linearly with increased steam production.

Increased CO concentration does not demonstrate any linearity with increased stack velocity or steam production.

TestRun | (#) 1 2 .3
Steam Flow ('b steam/hr) 81000 60000 53000 64667 Ib/hr avg
Stack Velocity feet/second 31.5 29.6 32
CQ concentration in ppm 62 55 75

Table 5: Woodwaste Boiler 00 Combustion (Maximum Hourly)
Emissions Factors Listing for the Woodwaste Boiler (except CO)

NOx SOx PM-10 co VOCs
Woodwaste Boiler 00 {Ib/ton) {lbfton) {Ib/tr) (Ibfhr) (Ib/ton)
see Note 1 |see Note 2
Referred to as S-B-00 in the 1.5 . 0.075 10.02 6.3 0.22
Title V and Tier 1| OP applications
{Ib/MM Btu)*  |{Ib/MM Btu) (ib/hr) (Ib/br)  |{Ib/MM Btu)
0.165 0.00825 10.02 6.3 0.0242

*Table 1.6-3, February 1999 AP-42, footnote "a":

"To convert from Ib/ton to Io/MMBtu, multiply by 0.11. Emission factors are based on wet, as-fired wood waste with average
properties of 50 weight % moisture and 4500 Btu/lb higher heating value.”
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Boillers and Generator NAAQS analysis emission rates.xls

Calcuiations Data:

Note 1: PM-10 was taken from the 1998 performance test. The test conducted was an EPA Reference Method 5 test
{front half catch only). As a surrogate for an accurate PM-10 value, which should include condensible
particulate matter in addition to the PM-10 fraction of filterable particulate matter, the 1998 performance test's
reporied grain loading will be used in this analysis. The test indicated good combustion characteristics compared to
the 1895 and 1996 performance lests.

The PM emission rate was determined at an average steam production rate of 52,300 lb steam/hr {svg of 3 runs)

Using a linear increase and the 0.0706 gr/dscf @ 8% O2 avg. test result, the allowable operationai capacity would
be approximately 58,200 Ib steam/hr. The modeling will still be conducted for 60,000 Ib steam/hr capacity.

The February 4, 1997 performance test had average grain-loading emissions (EPA Method § only) of 0.064 grains per
dry standard cubic feet (gr/dscf) @ 8% oxygen, while producing 41,000 Ib steam/hr. Carbon monoxide emissions were 23.4
Ib/hr average at an average steam production rate of 45,000 Ib/hr.

There is insufficient information to accurately identify the emission rate of condensable PM-10 emissions to model for
compliance with the PM-10 standards.

Note 2: The carbon monoxide emission rate from the 1998 performance test will be used in this inventory as an indicator of excellent
combustion performance but a more conservaiive approach must be used as a ambient impact moceling emission rate

Infarmation for the Wocdwaste boiler

60,070 |b steam/hr at rated capacity From boiler namepiate

5,90 )b steam/ bone dry |b woodwaste fuel ; from 1998 performance test report

9,498 Btu/bone dry Ib woodwaste fuei

4,635 Btu/ib woodwaste fuel as-received, or "wet basis" ; from 1998 performance tes! report

52300 |b steam/hr avg. of 3 test runs for Method & PM test during the 1998 performance test

mK.Bo Ib steam/hr avg. of 3 test runs for Method 10 carbon monoxide test during the 1998 performance test

Table 7 Calcuiation Method for NOx, SOx, and VOCs:

ib pollutant per hour = Emission factor [Ib/MM Btu] * (9498 Btu/ b.d. b WW) / (6.90 1b steam/ b.d. lb WW) * (60,000 Ib steam { hour)

Table 7 Calcutation Method for PM, PM-10, and CO
Ib poliutant per hour = Emission rate from performance test {lb/hr] * performance test steam production scaled linearly to 60,000 Ib steam/hy
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AT 60,000 LB/HR OF STEAM PRODUCTION

Boilers and Generator NAAQS analysis emission rates.xis

Table 7: Woodwaste Boiler Combustion {(Maximum Hourly Emissions) at an operating rate of 60,000 Ib/hr

NOx

Boiler 00
(Ib/hr}

sulfur oxides

{ib/hr}

PM-10

(Ibfhr)

PM

(ib/hr)

co

{Ib/hr

VQOCs

(ib/hr)

13.63

0.68

11.495

11.495

5.84

2.00

CO emission rate based on 1998 test for 5.84 Ib/hr

Table 8: Woodwaste Boiler Emissions at a worst case allowable emissions scenario (for modeling purposes)

NOx sulfur PM-10 PM*** co* VOCs
Boiler 00 oxides
{Ib/hr) | (Ib/hr) {{b/hr) (b/hr) {tb/hr) (Ib/hr
16.35 0.82 17.24 13.79 37.44 2.40]
LEGEND;

NOx, SOx, VOC

Tabie 8 Emission rate = Table 7 emission rate * 120% to allow tor variability in emissions

PM-10

PM-10 emission rate = (Table 7 emissions rate + (1.25 * Table 7 emisslons rate to account for condensibles) )
* 120% to account for variability in emissions

Cco

Assumptions: Table 8 reflects Table 7's emission rates at rated capacity and 120% additional
allowance for variability in emissions rates—except for carbon monoxide.
For carbon monoxide emissions, there can be a large variation In emissions rate, so a

value of 45 ib/hr is being used for the ambient impact assessment. (February 1996 test had

an average emission rate of 13.9 Ib/hr and the Feb{1997 test had an avg emission rate of 23.4 Ib/hi--which also demonstrated
compliance wilh grain-loading standard (Method 5 anly).

** CO emissio

L. =23.4 b CO/Mr * (60,000 Ib steam/hr / 45,000 Ib steam/hr per ‘97 test) * 1.2
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Boilers and Generator NAAQS analysis emission rates. xis

PM

Assumptions: Table 8 takes into account the same EPA Reference Method 5 emission rate used for the PM-10 emissions rate.
However, the definition of particulate matter includes alt PM that exists at standard conditions. PM-10 refers to all PM with
a mean aerodynamic diameter less than a nominal 10 microns, but specifically includes condensible PM.
The PM hourly emissions rate (Ib/hr) was caleulated using the PM-10 emission rate without the condensible portion.

Table 9: Woodwaste Boiler Combustion {Maximum Annual Emissions) tons per year (T/yr)

NOx sulfur oxides PM-10 PM cO VOCs
Boiler 00
{Tiyr) (Tiyn) (Thyr) (Tryr} {Thr) (Tiyr)
71.63 3.58 75.52 60.42 163.99 10.51
Tabie 10: Modeling Inputs Boilers
NOX SOx PM-10 cO VOCs
Emission Unit {ib/hr) {ib/hr) {ib/hr) {lb/hr} (Ibfhr}
$-B-00 and 5-B-1
Combined stack of 00 241 0.9 17.83 43.91 2.82
&1
S$-B-0 8.09 0.049 0.61 6.79 0.44
5-B-4 4.21 0.025 0.32 3.53 0.23
GENERATORS
Unit Heat Input
(MMBtu/nr}
5-G01 3.7
S-G02 3.3
$-G03 4.7]
AP-42 Table 3.3-1, October 1996,
NOx SO x PM-10 CO VOCs
. {Ib/MMBtu) Ib/MMBtu} {Ib/MMBiu) {lb/MMBtu) j{Ib/MMBtu)
Diesel 4.41 0.29] - 0.31 0.95 0.36
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Boilers and Generator NAAQS analysis emission rates xis

Table 11: Maximum Hourly Emissions from Emergency Electrical Generator Engines

Emissions Unit NOx SOx PM-10 Cco VOCs
(Ib/hr) {Ib/hr) {lb/hr) {Ib/hr) {Ib/hr)
Designation Location
5-GO1 Gibb Hall 16.32 1.07 1.15 3.52 1.33
S-G02 Power Plant 14,55 0.96 1.02 3.14 1.19
S-G03 McClure Hall 20.73 1.36 1.46 4 47 1.69

Table 12: Emergency Electrical Generator Potential Annual Emissicns Based an 1800 hours.

Emissions Unit NOx SOx PM-10 co VOCs
(Tiyn) * (Thyn) {Tiyr} (T/yr) (Tiyr)
S-GH Gibb Halt 14.69 0.97 1.03 3.16 1.20
S-G02 Power Plant 13.10 0.86 0.92 282 1.07
5-G03 McClure Hall 18.65 1.23 1.31 4,02 1.52
* Annual Emissions (T/yr) = Maximum Hourly Emissions (ib/hr) * (1800 hriyr} / (2000 Ibfton)
Summary of Potential to Emit for all Significant Sources
HOURLY EMISSIONS
NOx SOx PM-10 co VOCs
Emission Hourly Hourly Hourly Hourly Hourly
Unit Fuel Emissions Emissions Emissions | Emissions | Emissions
{Ib/hr) {Ib/hr) (Ib/hr) (Ib/hr) {lb/hr}
S-B-00 woodwaste 16.35 0.82 17.24 37.44 2.40
S-B-0 natural gas 8.09 0.049 0.61 6.79 0.44
S-B-1 natural gas 7.71 0.046 0.59 6.47 0.42
S-B4 natural gas 4.21 0.025 0.32 3.53 0.23
5-G01 diesel 16.32 1.07 1.15 3.52 1.33
S-G02 diesel 14.55 0.96 1.02 3.14 1.19
S8-G03 diesel 20.73 1.36 1.46 4.47 1.69
totals: ' 87.95 4.33 22.39 65.36 7.71
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Boilers and Generator NAAQS analysis emission rates.xis

ANNUAL EMISSIONS
NOx Sox PM-10 Co VOCs
Emission Annual Annual Annual Annual Annual
Unit Fuel i Emissions Emissions | Emissions | Emissions | Emissions
(Thyr) {Thyn) (Thn (Thyr) (Tiyr}
S-B-00 | woodwaste 71.63 358 75.52 163.99 10.51
S-B-0 natural gas 3543 0.21 2.69 29.76 1.95
5-B-1 natural gas 3375 0.20 2.57 28.35 1.86
5-B-4 natural gas 18.42 0.1 1.40 15.47 1.01
5-G01 diesel 14.69 0.97 1.03 3.16 1.20
S-G02 diesel 13.10 0.86 0.92 2.82 1.07
S-G03 diesel 18.65 1.23 1.31 4.02 1.52
totals 205.66 7.16 85.45 24757 19.11

generators S-G01, S-G02, and $-G03 are each assumed to operate up to 1800 hours per year as requested by U of | (1995 Tier Il OP application)

Validity Check on the PM-10 Emission Rates - Approximate
Estimation Methods:

Approximate Heat input = Rated boiler capacity (Ib steam/hr) * (Enthalpy needed to create 1 |b steam in Btu /ib steam)/ boiler efficiency

60000 b steam /hr
1200 Btu/ Ib steam
70 %

Boiler Nameplate Rating:

Enthalpy change for steam

Approximate boiler efficiency

Approximate Heat input at rated capacity= 1.03E+08 Btu/hr
Approximate heat content for woodwaste with 50% moisture content =

Note that heat content varies greatly depending on quality and moisture content.
The 4,500 Btu/lb is an AP-42 assumption.

4500 Btuw/lb (as-received)

Hourly fuel input to boiler = Rated Boiler Heat Input / Fuel heat content

Houdy fuel rate = 22857 Ib/hr
or 11.43 tons/hr

US AP-42 Table 1.6-2, February, 1999, wocdwaste boiler emission factors -

Assume: Woodwaste consisting of wood and bark
Stoker boiler without flyash reinjection
CQO is the;median value provided.
CO and PM factors are rated "C", PM-10 factor is rated "E”
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Boilers and Generator NAAQS analysis emission rates.xls

Emissions Factors: AP-42, Table 1.6-2

PM PM-10 co
Ib/ton fuel Ib/ton fuel Ib/ton fuel
5.5 1.7 13.6
Emissions Rates (AP-42 Factors)
At RATED CAPACITY 120% OF RATED CAPACITY
PM PM-10 co PM PM-10 co
(Ib/hr) {Ib/hr) {b/hr) (Ib/hr) {Ib/hr) {Ib/r)
62.86 19.43 155.43 75.43 23.31 186.51

PERMIT CONDITION 3.19 (Table 3.1) DEVELOPMENT:

To create the emission factor to be used in the Tier Il OP, the hourly emission rate limits in Appendix A will be divided
by the hourly steam production rate used to establish those emission rates.

Appendix A Emissions Limits (hourly)
NOx S0x

PM-10 PM

(Ibthr)
13.79

co VOCs

Boiler 00
(Ib/hr)
16.35

{Ib/r)
0.62

(b/hr)
17.24

(Ib/hr)
37.44

(Ib/hr)

240

STEAM Usage Correlation Table 3.1 was derived by dividing the allowable hourly emission rates in Appendix A by the

rated capacity of the boiler, or 60,000 ib steam/ hr, at 120% of rated capacity, for 72,000 Ib/hr.
72000 Ib steam / hr

Tier | OP 057-00025 Table 3.1

NOx S0x PM-10 PM CcoO VOCs
BOILER
00 {Ib NOx {Ib SOx (b PM-10 (b PM (b CO (ib VOCs
per 1000 per 1000 per 1000 per 1000 per 1000 per 1020
Ib steam) Ib steam) Ib steam) Ib steam) Ib steam} Ib steam)
0.2271 0.0114 0.2395 0.1916 0.5200 0.0333
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University of daho
Emissions Inventory for Emissions Units Not Specifically Regulated by the Tier 1| OP

CF or cu ft = cubic feet

MM = miillion
Tabfe 1 Emissions Factors; Chapter 1.4 Natural Gas Combustion, July 1998, TABLE 1.4-1, 2
Small Bollers <100 MM Bu/hr NOx NOx S02 PM-10 co VOCs
MNatural Gas -Firad Uncontrolled | Low NOx b per b per b per Ib per
Ib/MM CF /MM CF MM CF MM CF | MM CF MM CF
100 S0 06 76 84 5.5
Assuming a heating value of NOx NOx 502 PM-10 | ©O VOCs
Ib per b per b per Ib per I per b per
1,020 Btu/scf, divide b/ 06 cu it MM Bfu MM Biu MM Biu MM Btu | MM Btu | MM Biu
by 1,020 to arrive at b/MM Btu
PM-10 is front + back half 5.098D 0.0490 0.0008) 0.0075 0.0824 0.0054
Table 2 Emissions Factors: Chapter 1.4 Natural Gas Combustion, Juty 1998, TABLE 1.4-1,2
Resklential Furnaces NOx - NCx 802 PM-10 cO VOCs
of <0.3 MM Btu/hr Uncontrofled |  Low NOx b per b per it per it per
Natural Gas -Fired Ib/MM CF Ib/MM CF MM CF MM CF §} MM CF MM CF
84 (N/A 0.6 76 <0 55
Assuming a heating value of NOx NOx s02 PM-10 co VOCs
Ib per b per I per b per Ib per Ib per
1,020 Btuw/sc!, divide Ib/10%6 cu ft MM Btu MM Btu MM Btu MM Btu | MM Btu | MM Bty
by 1,020 to arrive at Ib/MM Btu :
0.0922|N/A 0.0008] 0.0075 0.0322 0.0054

University of Idaho Tier 1 OP
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University of Idahe Tier Il OP
Page 2
NATURAL GAS-FIRED EMISSIONS UNITS
Smal! Boilers, Furnaces, and Hot Water Heaters.
Assumptions:
Hot water heaters use the same emission factors as small furnaces at <0.3 MM Btu/hr (Table 2} and at heat inputs greater than
0.3 mm Biu/hr, apply the small hoiler emission factors.

Calculation Method for Potential Emissions Inventory
"‘Emission (ton/yr) = (Raled Heat Input Capacity in MM Btu/hr) * {Pollutant Emission Factor in Ib/MM Btu) *
{Operating Hours In he/yr} 7 (2000 Ibfton)

Table 3
Emissions Unit Fuel Emission Unit Rated Assurned NOx S02 | PM-10 co VOCs
Identification Location Capacity Hours of )

(MM Btuhr)| Operation | (Ton/yr) | (Tondyr)i {Tondyr) | (Tonlyr} | {(Tonfyr)
Space Heating Boiler Natural Gas Holm Research Cntr 2.47| 8760 1.061] 0.006f 0.081 0.891 0.058
Space Heating Boiler Natural Gas Holm Research Cntr 2.47| 8760 1.061] 0.006 0.081 0.891 0.058
Space Heating Boiler Natural Gas Dairy Milk Parfor/barn 1.075 8760 0.462| 0.003; 0.035 0.388 0.02
Space Heating Boiler Natural Gas Martin Lab 1 8760 0.429] 0.003}  0.033 0.361 0.024
Space Heating Boiler Natural Gas Martin Lab 1 B760) 0.429) 0.003] 0.033 0.361 0.024
Space Heating Boller Natural Gas Aquaculture Institute 0.672 8760 0.289) 0.002] 0.022 0.242 0.0164
Space Heating Boiler Natural Gas Kibbie Dome 0.509 8760, 0.219 0.001] 0.017 0.184] 0.012
Space Heating Boiler Natural Gas President's Residence 0.5 8760 0.215  0.001] 0.015, 0.180) 0.012
Space Heating Boiler Natural Gas Kibbie East End Ad 0.318 8760 0.137{ 0.001 0.010] 0.115 0.008!
Space Heating Boiler Natural Gas Dairy Milk Parlor/barn 0.225| 8760 0.097| 0.001 1Q).007 0.081 0.00
Space Heating Boiler Natural Gas Dairy Milk Parlor/barm 0.225 8760 0.097] 0.001 0.007 0.081 0.00
Spacse Heating Boiler Natural Gas Campus Police Station 0.154) 8760 0.066] 0.000] 0.005 0.056 0.004
Space Healing Boiler Natural Gas Targhee Hali 0.051 8760, 0.022] 0.000f 0.002 0.018; 0.001
Space Heating Furnace Natural Gas Holm Research Cntr-3 0.05) 8760 0.020] 0.000; 0.002 0.009) 0.001
Space Heating Furnace Matural Gas Holm Research Cntr-4 0.075 87601 0.030] 0,000 :0.002 0.013 0.002)
Space Heating Furnace Natural Gas Yard 1 Storage 0.045 8760 0.018] 0.000( 0.001 0.008 0.001
Space Heating Fumace Natural Gas * L of | Foundation office 0.1 8760 0.040] 0.000]  0.003 0.017 0.00
Space Heating Fumace Natural Gas Meat Lab/Pavillion - 2 0.51 8760 0.219 0.001 0.0147 0.184 0.012
Space Heating Furnace Natural Gas Targhee Hail 0.5 8760 0.215 0.001] J.016 0.180) 0.012
Space Heating Fumace Natural Gas Business Tech Incuba. 0.414) B760] 0.178{ 0.001 0.014 0.149 0.010)
Space Heating Fumace Natural Gas North Campus Cntr-4 o.a_ 8760 0.172] o..ooa 0.013 0.144] 0.009
Space Heating Fumace  |Naturat Gas North Campus Cntr-4 0.4 8760 0172 o000l 0013] o0.144  0.009




Emissions Unit Fuel Emission Unit Rated Assumed NOx 502 | PM-10 co VOCs
Identification Location Capacity | Hours of .
(MM Btu/hr}| Operation | (Tonlyr) |{Tonfyr}| {Tontyr) | (Tonlyr) | {Tonfyr)
Space Heating Furnace Natural Gas Human Resources 0.3 8760 0121 0.001) 0.010 0.052, 0.007
Space Heating Fumace Natural Gas Industrial Education-6 0.255 8760 0.103) 0.001 0,008 0.044] 0.006
Space Heating Furnace Naturat Gas Family Housing-1 0.25 8760 0.101}  0.004 0.008 0.043 0.006)
Spacae Heating Furnace Natural Gas Industrial Education-2 0.25 8760 0101 0.001  0.008 0.043, 0.0
Space Heating Fummace Natural Gas North Campus Cntr-1 0.24 8760 0.0971 0.001) 0.008 0.041 0.006)
Space Heating Furnace Matural Gas North Campus Cntr-1 0.24 8760 0.087] 0.001] 0.008 0.041 0.0064
Space Heating Furnace Natural Gas Motor Poolf Garage-2 .22 8760 0.085 0.001 0.007 0.03 0.00
Space Heating Fumnace Natural Gas Industrial Education-7 0.215 8760 0.087] 0.001| 0.007 0.037) 0.005;
Space Heating Furnace Natural Gas Golf course club house 0.2 8760 0.081] 0.001 0.007 0.034 0.00
Space Heating Fumace Natural Gas Meat Lab/Pavillion - 1 0.2 8760 0.081] 0.001 0.007 0.034 0.005
Space Healing Furnace Natural Gas Meat Lab/Pavillion - 1 0.2 8760 0.081 0.001 0.007 0.034 0.005]
Space Heating Furnace Natural Gas Meat Lab/Pavillion - 1 0.2 8760 0.081] 0.001] 0.007 0.034 0.00
Space Heating Furnace Natural Gas Industrial Education-5 0.16 8760 0.065 0.000] 0.005 0.027 0.004]
Space Heating Furmace Natural Gas Ngrh Campus Cntr-3 0.15 8760 0.061] 0.000] 0.005 0.026 0.004
Space Heating Furnace Matural Gas Golf course club house 0.137 8760 0.0551 0.000] 0.094 0.024 0.003
Space Heating Furnace Natural Gas Industrial Education-4 0.13 8760 0.052| 0.000{ 0.4 0.022 0.003
Space Heating Furnace Nataral Gas Ag Publications 0.12} 8760 0.048] 0.000] 0.004 0.021 0.003
Space Heating Furnace Natural Gas Moter Pocl/ Garage-3 0.12 B760 0.048] 0.000]  0.004 0.021 0.003
Space Heating Fumace Natural Gas Motor Pooll Garage-3 0.12 8760 0.048 00000 0.004 0.021 0.003)
Space Heating Furnace Natural Gas Ag Enginearing Office 0.12 8760, 0.048] 0.000] 0.004 0.021 0.003
Space Heating Furnace Natural Gas Ag Engineering Office 0.12 B760 0.048] 0.000] 0.004 0.021 0.003
Space Heating Furnace Natural Gas Bookstore-3 0.115] 8760 0.046| 0.000] 0.004 0.020 0.00
Space Heating Fumace Natural Gas Aquaculture Lab - 2 0.1 8760, 0.040; 0.000]  0.003 0.017 0.002
Space Heating Furnace Natural Gas Aquaculture Lab - 2 0.1 87604 0.040| 0.000] 0.003 0.017] 0.00
Space Heafing Fumace Natural Gas Aquaculture Lab - 2! 0.1 8760 0.040 0.000] 0.003 0.01 0.00
Space Heating Fumace Natural Gas Aquaculture Lab - 0.1 8760 0.040{ 0.0000 0.003 0.7 0.002]
ce Heating Fumace Natural Gas Aguaculture Lab - 0.4 8760 0.040, 0.000] -0.003 0.017 0.00.
Space Heating Fumace Natural Gas Hemo-parasilic Barn 0.1 8760 0.040 0.000{ 0.003 0.017] 0.00
Space Heating Furnace Natural Gas Hemo-parasitic Bara 0.1 87560, 0.040; 00000  0.003 0.017 0.00
Space Heating Fumace Natural Gas North Campus Cnir-3 0.1 8760 0.040| 0.000] 0.003- 0.017 0.002]
Space Heating Fumace Maturat Gas 0.09 MMBtu/hr each 0.72 8760 0291 0.00% 0.023 0.124] 0.01
Space Heating Fumace Natural Gas Sheep House 0.09 8760 0.036f 0.000{ 0.0d3 0.015 0.00
Space Heating Fumace Natural Gas 0.088 MM Blu/hr ea:h 0.615 8760] 0.249 0.002] 0.020 0.106 0.01

University of Idaho Tier Il OP
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Emissions Unit Fuel Ermission Unit Rated Assumed NOx 502 { PM-10 co VQOCs
Identification Location Capacity Hours of

(MM Btumry| Operation | (Tonfyr) | (Tonsyr}| (Tonfyr) | (Toniyr) | (Toniyn)
Space Heating Fumace Natural Gas Business Tech Incuba. 0.08 8760 - 0.032] 0.000] 0.003 0.014 0.002
Space Heating Fumace Natural Gas industrial Education-3 0.075) 5760 0.030, 0.000 0.002 0.013! 0.002)
Space Heating Furnace Natural Gas Bookstore-2 0.074) B760 0.030] 0.000f  0.002 0.013 0.002
Space Heating Furnace Natural Gas North Campus Cntr-5 0.172] 8760 0.069  0.000 0.006 0.030 0.004
Space Heating Furnace Natural Gas Family Housing-3 0.066 8760, 0.027] 0.000] 0.002 0.011 0.00
Space Healing Fumace Natural Gas Family Housing-3 0.066 8760 0.027] 0.000] 0.002 0.011 0.002,
| Space Heating Fumace Natural Gas Dairy House 0.05) 8760 0.024] 0.000] 0.002 0.019 0.001
Space Heating Furmnace Natural Gas Beef House 0.06 8760 0.024] 0.000]  0.002 0.010 0.001
Space Heating Furnace Natural Gas 0.06 MM Btutr each 0.54 B760)] 0.218]  0.001 0.018] 0.093 0.013
Space Heating Furnace Natursl Gas Bookstore-1 0.05 8760 0.020 0.000] 0.002 0.009] 0.001]
Space Heating Fumace __|Natural Gas @ 0.046 MM Btufhr each 4.968 8760] 2005 0013 0162 0.853  0.117]
Space Heating Fumnace Natura! Gas Motor Pool/Garage-1 0.044 B760 0.018]  0.000] 2.001 0.008 0.001
Space Heating Furnace Natural Gas pumphouse 0.04 87601 0.016| 0.000{ 0.001 0.007 0.001
Space Heating Furnace Natural Gas pumphouse 0.04 8760 0.016]  0.000] 9,001 0,007} o.co__
Space Heating Furnace Natural Gas Aquaculture Lab - 1 0.025 B760) 0.0100  0.000]  0.007 0.004 o.o_:_
Space Heating Fumace Natural Gas industrial Education-1 0.02 8760 0.008, 0.0008 0.001 0.003 0.000
Watar Heater Natural Gas Kibbie East End Addn .4 8760, 1.460] 0.009  2.111 1.226) 0.080)
Water Heater Natural Gas Hatm Research 24 8760 1.021] o0.008] 0.079 0.8685] 0.057]
Water Heater Natural Gas Meats Lab - | 0.5 8760 0.215 0.001  0.018 0.180) 0.012)
Water Heater Natural Gas Meats Lab - 2 0.26 8760, 0.105 0.001f  0.008 0.045 0,006
Water Heater Natural Gas Targhee Hall 0.2 8760, 0.081] 0001  0.007, ob..t 0.00.
Water Heater Natural Gas Martin Lab 0.199 8760, 0.080, ©0.001] 0.006] o.oua_ 0.00

University of {daho Tier I OP
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Note: Refueling and evaparative organic compound emissions were excludad from the */OC emission factor.

Emissions Unit Fuel Emission Unit Rated Assumed |NOx 502 PM-10 [CO VOCs
Identification Location Capacity  |Hours of .
(MM Btu/hn} (Operation {(Tonfyr)  |(Tonkyr} |{Tonkyr) |(Tonkys) |(Tonfyr)
Water Heater Natural Gas Dairy Milking Paror 0.199 8760 0.080 0.001 0.006 0.034] 0.005
Water Heater Natural Gas President's Residence Q.08 8760 0.032] 0.000] 0.003 0.014 0.00
Water Heater Natural Gas 0.048 MM Btu/hr each 5.184 8760 2093 0013] 0169 0890  0.122)
Incinerator Burners Natural Gas Life Science North 1.6 8760 0.687| 0.004] 0.052 0.577] 0.038
(does not include (single chamber
waste materials’ incinerator)
combustion products) .
incinerator Burners Natural Gas Holm Research 2| 8760 0.8%' 0.005; 0.065] 0.721 0.047
(does not include (single chamber
waste materials’ incinerator}
combustion products)
NOx Isc2  Jpm-10 Jco VOCs
Subtotal for Small Bollers, water heaters, and furnaces. 1584  0.10f 125 1020 0.9
Small Emergency Electrical Generators, and incinerators’ burners
Table 4
Natural Gas )
Emisslons Factors: Reciprocating Engines, July 2000,
2 cycle lean bum natural gas-fired engines NOx Sox PM-10 co VOCs
Thase amission factors are intended for engines >50 hp (b per b per t per lbper] ibper
these engines are <50 hp, closest fit factors. Mh4 Blu) MM Btu MMBtu | MM Blu | MM Btu
assume 100% load 317 5.88E-04] 3.84E-02 o.u&@.ﬁ 1.
Table §
Gasoline i
Emisslons Factors: Engines, October 1998, TABLE 3.3-
uncontrolled emissions engines NOx Sox PM-10 co VOCs
{based on heal content of fuel Input to the engine (b per b per b per loper| Tbper
MM Blu) MM Btu MM Btu MM Btu | MM Btu
1.6 8.40E-02 1.00E-01 62.7] 2.79

University of Idaho Tier Il OP
Page 5




Table &
Diesel
Emissions Factors: Engines, October 1996, TABLE 3.3-
uncontrofied emissions engines NOx Sox PM-10 Co VOCs
based on heat contertt of fue! Input to the engine {Ib per b per b per b per _.c per
MM Btu) MM Btu MM Btu MM Btu | MM Bty
441 2.90E-01 3.10E-01 095  0.3§
[Tabie 7
|Emissions Unit Fuel Emission Unit Rated Assumed |NOx 502 PM-10 {CO VOCs
Identification Location Capacity  |Hours of
(MM Btu/hr) |Operation |(Ton/yr) (Tonkyr) |(Tonfyr} |(Tonfyr) |(Tonfyr)
Emergency Generator Natural Gas College of Forestry 2.368 500 1.877] 0.000  0.023 0.229 0.229
Emergency Generator Natural Gas Engineering/Physics 1.138 500; 0.902] 0.000{ 0.0194 0.110 0.119]
Emergency Generator Natural Gas Library 0.696| 500! 0.552] 0.000 0.007] 0.067 0.067]
Emergency Generator Natural Gas Kibbia Dome 0.557] 500) 0.441]  0.000) 0.005 0.054 0.054]
Emergency Generator Natural Gas Theophilus Tower 0.418 500! 0.331] 0.000] 0.004 0.040 0.0408
Emergency Generator Natural Gas Administration 0.313 500 0.248] 0.000 0.003 0.030 0.030:
Emergency Generator Natural Gas McConnell Hall 0.277 500! 0.220] 0.000 0.003 0.027 0.02
Emergency Generator (Gascline Student Union Bldg (.051 500 0.021] 0.001 0.001 0.799 0.799
Biofuels test engines Rapeseed oil assumed|Engineering Isotopes Lah 0.055 8760 1.062] 0.070f 0.075 0.229 0.229
to be Equivalent to (3 engines}
Diesel for this
Inventory’s emissions
NOx so2 | em10] co | wvocs |
Subtotal for small engines (tons/yr) 565 0077 0.3 1.58 1.58
SUMMARY
Total for miscellaneous combustion-related sources wide
NOx 502 |PM-10 |cO VOCs
21.59 0.17 1.38 11.78 2.49

Uaiversity of daho Tier Il OP
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Appendix B

DEQ Modeling Review Memorandum
by Mary Anderson, Air Quality Modeler

Dated October 31, 2001



MEMORANDUM

TO:

FROM:

SUBJECT:

DATE:

Darrin Mehr, State Office of Technical Services
Mary Andersonf%ar ‘Quality Modeler, State Office of Technical Services

Modeling Review for the Tier I} Operating Permit Application; University of idaho in
Moscow, Idaho

October 31, 2001

1.

SUMMARY:

The University of 1daho submitted the modeling results for the Tier Il operating permit application
in August of 1995. This original submittal included the following sources: boiler 00/boiler 1, boiler
0, bailer 4, power plant IC engine (SG02), McClure Hall IC engine (SG03), and the Gibb Hall IC
engine (SGO01). This modeling analysts was used to determine ambient impacts for a Tier |l
application. The criteria pollutants of concern for this facility are particulate matter with an
aerodynamic diameter less than or equal to a nominal 10 micrometers (PM,p), oxides of nitrogen
{NO,), sulfur dioxide (SO), and carbon monoxide (CO). Only NO,, CO, and PM,, were analyzed
in the original application. The Department of Environmental Quality {DEQ) staff determined that
S0, emissions also needed to be analyzed. In addition, there were discrepancies in the stack
heights between the various submittals. Therefore, on May 14, 2001, the University of Idaho
submitted the corrected stack height information. This final modeling analysis used this updated
information as well as updated information on allowable emissions. This modeling analysis does
not model the toxic air pollutants (TAPs} emitted from the University of idaho. The impacts due to
the TAPs will be addressed under a separate analysis. This final modeling analysis conducted for
the University of Idaho Tier Il operating permit demonstrated compliance with the applicable
standards.

DISCUSSION:

2.1

Applicable Air Quality Impact Limits
This facility is located in Latah County, which is designated an unclassifiable area for all criteria

poliutants. Therefore, total ambient impacts, including background, for these criteria pollutants
must be beiow the National Ambient Air Quality Standards (NAAQS), listed in Table 1.

Table 1. Applicable regulatory limits

Regulatory Limit’

Pollutant Averaging Period (ngim’)?
Nitrogen dioxide Annual 100
Sulfur dioxide 3-hour 1,300
24-hour 375

Annual 80

Carbon monoxide 1-hour 40,000
8-hour 10,000

PMyo’ 24-hour 150
Annual 50

" IDAPA 58.01.01.577
% Micrograms per cubic meter
3 Particulate matter with an aerodynamic diameter less than or equal to a nominal 10

micrometers



2.2

2.3

Background Concentrations

There are no monitors located in the Moscow area for the criteria pollutants of concern for this
project. Therefore, statewide background concentrations were used. These concentrations are
presented in Table 2.

Table 2. Background concentrations

Background Concentration

Pollutant Averaging Period (ng/m?’
Nitrogen dioxide Annual " 40
Sulfur dioxide 3-hour 374

24-hour 120
Annual 18.3
Carbon mongxide 1-hour 11,450
8-hour 5,130
PMo? 24-hour 86
Annual 32.7

Mlcrograms per cubic meter
2 particutate matter with an aerodynamic diameter less than or equal to a nominal 10
micrometers

Modeling Impact Assessment

In August of 1995, the University of Idaho submitted the modeling resuits for the: Tier Il operating
permit application. The original analysis submitted by the university, and completed by Brown and
Caldwell, was performed on ISCST2 using conservative screening meteorological data from the
SCREENZ model. The original analysis also included all six sources (boiler boiler stacks and
boiler emergency generators) at the university.

In May of 2001, DEQ staff conducted a new modeling analysis for the Tier |l application using the
information and modeling files submitted with the application in 1995. This information was
updated using more recent submittals by the University of ldaho. DEQ determined that SO,
emissions also needed to be analyzed.

DEQ staff used the most recent version of the U.S. Environmental Protection Agency approved
ISC-Prime model. Because there are numerous buitdings of various heights in close proximity to
the stacks, DEQ delermined that it is appropriate to use ISC3-PRIME. ISC3-PRIME is used
because the ISC3 model does not incorporate building downwash effects as accurately as 1ISC3-
PRIME, and therefore, tends to overestimate building cavity and downwash concentrations. Also,
ambient air is determined to be right next to the buildings (i.e., in the cavity of the building for
downwash). 1SCST3 cannot account for impacts in the cavity region. However, ISC-Prime is
capable of this. All regulatory defaults are used along with the rural dispersion coefficients,
building downwash impacts, and five years of Spokane surface and upper air meteorological data.
A rural land-use option is used because it best represents land usage around the facility. The
receptor grid used by Brown and Caldweil in the initial modeling analysis is used here. An
additional fine receptor grid in the university boundary was added. This fine receptor grid had
spacing of 50 meters. For the first kiiometer in each direction, the grid spacing is 100 meters.
From one to five kilometers, the spacing is 500 meters. From five to ten kilometers, the grid
spacing is one kilometer.

There were discrepancies in the stack heights between the various submittats. Therefore, on May
14, 2001, the University of Idaho submitted the corrected stack height information. This
information is included in Table 3.




Table 3. Stack information.

Height Diameter Temperature Stack Velocity

Stack Identifier (feet) (feet) °F’ _(tt/s)’
Boiler 00/Boiler 1° (B 00/1) 131 5 289 46.1
Boiler 00° (B0O) 131 5 283 30.8
Boiler 1° (B1) 131 5 300 15.3
Boiler 0 (BO) 69 5 300 15.71
Boiler 4 (B4) 69 4 300 19.88
Gibb Hall Engine (SG-01) 12 0.667 750 176.63
Power Plant Engine (SG-02) 50 0.667 750 95.38
McClure Engine (SG-03} 10 0.667 750 185.98

" Degrees Fahrenheit

2.
Feet per second

3 Boiler 00 and 1 exit through the same stack. Both can operate simultaneously or
separately.

Three opérating scenarios were analyzed: 1) all boilers and generators operating, 2) boilers 00, 0,
and 4 and aii generators operating, and 3) boilers 1, 0, and 4 and all generators operating. This
was to account for the different stack parameters associated with the boiler 00/1 stack when both
boilers operate simultanecusly and separately. On October 24, 2001, the emission rates were
modified 1o account for allowable emissions from the woodwaste boiler (B00). Table 4 presents
the emission rates that were used in this ambient air analysis.

Table 4. Emission rates (pounds per hour).

Pollutant B0OO B1 BO B4 SG-01"  SG-02' $G-03'
Short-term Emission Rates (1, 3, 8, 24 hour averaging period)
PMyo 20.69 0.59 0.61 0.32 1.15 1.02 1.46
co 44,93 6.47 6.79 3.53 3.52 3.14 4.47
50" 0.98 0.046 0.049 0.025 1.07 0.96 1.36
Long-term Emission Rates (Annual averaging period)
PMyo 20.69 0.59 0.61 0.32 0236 0.21 0.306
SO, 0.98 0.046 0.049 0025 022 0.197 0.279
NO,’ 19.62 7.71 8.09 4.21 336 . 2.99 4.25

T The emergency generators only operate for a maximum of 1,800 hours per year
However, they can operate for a 24-hour period straight

2 particulate matter with an aerodynamic diameter less than or equal to & nominal 10
micrometers '

3. Carbon monoxide

4 Sulfur dioxide

5 Oxides of nitrogen

MODELING RESULTS:

Table 5 presents the results of the modeling analysis. Boilers 0 and 4 and power plant generator
SG-01 are driving the ambient concentrations. Therefore, the ambient concentrations for each of
the scenarios were identical. Nitrogen dioxide exceeded the NAAQS when the background
concentration was added to the predicted ambient concentration when it conservatively assumed
total conversion of NO, to NO,. However, when the Tier Il approach, described in the Guideline
on Air Quality Models (40 CFR Part 51, Appendix W), is applied then the ambient impacts are in
compliance with the NAAQS. The default annual value for the NO/NO, ratio is 0.75. All other
pollutants are in compliance with the NAAQS.



Table 5. Ambient air analysis results.

Averaging Ambient Background Total Ambient Regulatory Compliant Meteorological |
Polluta Period Concentration Concentration Concentration Limit Y or N? Year for
nt (ng/m?)’ {ug/m®)’ (ugim®)’ (ugim%)’ Compliance
NO,**  Annual 52.95 40 92.95 100 Y 1990
PMy'  Annual 5.19 327 37.89 50 Y 1990
24-hour 41.99 86 127.99 150 Y 1989
SO,  Annual 2.64 18.3 20.94 80 Y 1990
24-hour 35.07 120 1569.07 365 Y 1889
3-hour 64.97 374 438.97 1300 Y 1990
co® 8-hour 198.96 5130 5328.96 10000 Y 1987
1-hour 463.24 11450 11913.16 40000 Y 1989

" Micrograms per cubic meter
Z Assumes that 75% of the NO, is converted to NO,, based on guidance in the Guideline on Air Quality Models (40

CFR Part 61 Appendix W)
3 Nitrogen dicxide
* Particulate matler with an aerodynamic diameter Jess than or equal to a nominal 10 micrometers

5 Sulfur dioxide
5 Carbon monoxide

Electronic copies of the modeling analysis are saved on disk. Darrin Mehr reviewed this modeling memo
fo ensure consistency with the permit and technicai memorandum.

MA:bm GAVAHW\MANDERSONTIER INUNIVERISITY OF IDAHO\WODELING TECH MEMO.DOC




Appendix C

Comparison of a Particulate Matter
Emissions Estimate to the
Grain-loading Standard
for Natural Gas-fired Boilers

S-BO, S-B1, and S-B4
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Appendix D

Response to Public Comments




July 24, 2002

STATE OF IDAHO
DEPARTMENT OF ENVIRONMENTAL QUALITY
RESPONSE TO PUBLIC COMMENTS
ON PROPOSED TIER Il AIR QUALITY
FOR THE UNIVERSITY OF IDAHO FOR A FACILITY-WIDE OPERATING PERMIT

Introduction

As required by IDAPA 58.01.01.404.01.c (Rules for the Control of Air Poliution in Idaho), the ldaho Department
of Environmental Quality (DEQ) provided for public comment, including offering an opportunity for a hearing, on
the Tier Il permit proposed for the University of I[daho. Public comment packages, which included the
application materials, and draft permit and technical memorandum, were made available for public review at
the Moscow Public Library, DEQ's Lewiston Office, and DEQ’s State Office in Boise. A copy of the proposed
permit and technical memorandum was also posted on DEQ's Web site. The public comment period was
provided from June 11, 2002, to July 11, 2002, and a public hearing was held on July 9, 2002 in Moscow,
Idaho. Those comments regarding the air quality aspects of the draft permit are provided below with DEQ's
response immediately following.

Public Comments and DEG Responses

Comments 1-6 were submitted by the University of idaho.

Comment 1: Cover Page — Please change our ZIP from 83843 to 83844-2030.
DEQ Response to Comment 1:
The requested change has been made to the permit.

Comment 2: Cover Page — Please change the TITLE of FACILITY CONTACT from Safety Officer
to Director, EHS.

DEQ Response to Comment 2:

The requested change has been made to the permit.

Comiment 3. Condition 1 — Regulated Scurces, Natura! Sas Fired Boiler S-B1 - Please delete
this boiler from our permit. The boiler needs extensive repairs and renovations
before it can be placed into service. New controls, burners and an exhaust stack
are needed. The University is conducting a review of this boiler and an overall
future energy assessment which will determine if we need to upgrade this boiler
or pursue other options in energy production.

DEQ Response to Comment 3:

Natural gas-fired boiler S-B1 has been removed from the Tier Il permit. The boiler is not regarded as being
operational. Facility-wide potential air pollutant emissions have been reduced to the levels listed in the final
issued permit. Permit conditions referencing natural gas-fired boiler S-B1 have been removed, or altered
accordingly, in sections 3, 4, and 7 of the Tier Il permit.



Comment 4: Condition 3.10 - The draft permit requires the University to monitor and record
the hourly steam production rate, and then calculate an average hourly steam
production rate based on a rolling three-hour average. Our monitoring system
can record the hourly stearn production rate but cannot compute, in real time, the
average hourly steam production rate based on a roiling three-hour average. The
University would like to record the hourly averages, download the information
into another software program to compute the rolling three-hour average and
average hourly steam productinn rate, and perform this data processing step on
a monthly basis. These results will then be used to demanstrate compliance as
specified in Conditions 3.5 and 3.13.

DEQ Response to Comment 4:

Permit Condition 3.10 has been changed to reflect this comment. A rediine/strikeout version of Permit
Condition 3.10 is Jisted below.

3.10 Boiler Steam Rate Monitoring

The permittee shall monitor and record the hourly steam production rate of the wood-waste boiler; which is
representative of individual one-hour periods. On a monthly hasis, the permittee chall calculate theAn average
hourly steam production rate shall-be calewlated using each individual hourly steam production values on the
basis of a rolling three-hour average. Individual hourly steam production values wilf shall be used to determine
compliance with the hourly steam production limitation specified in Permit Conditions 3.5; and 3.13 the
L imitations.
[IDAPA 58.01.01.405.01, 5/1/94]

Therefore, Permit Condition 3.10 reads:

310 Boiler Steam Rate Monitoring

The permittee shall monitor and record the hourly steam production rate of the wood-waste boiler which is
representative of individual one-hour periods. On a monthly basis, the permittee shall calculate the average
hourly steam production rate using each individual hourly steam production value on the basis of a three-hour
average. Individual hourly steam production values shall be used to determine compliance with the hourly
steam production limitation specified in Permit Conditions 3.5 and 3.13.

[IDAPA 58.01.01.405.01, 5/1/94)

Comment 5: Insignificant Sources — In our Tier [ and §i air quality permit appiication, the
. University listed laboratory fume hoods, gas cabinets, and gas storage areas as
insignificant sources. These three sources are all vented through the same
exhaust system and when used, are used for laboratory research. We now
believe they should be ¢classified as presumptively insignificant emissions units
under IDAPA 58.01.01.317.01.a.i.63.

DEQ Response fo Comment 5:

This comment will have no effect on the Tier Il permit.

Comment 6: Wood Chip Fuel Conveyor Belt System — The University estimates the fugitive
emissions from this source as a percentage of the fugitive emissions that occur
during the off-loading of the wood fuel at the Power Plant. We estimate this to be
20% of the off-loading fugitive emissions, or 0.07 pounds of dust per ton of fuel
times a moisture factor of 0.4, This corresponds to a fugitive emissions factor of
0.03 pounds of dust per ton of wood fuel (wet). 1In 1997, fugitive dust emissions
from the fuel conveyor belt system would have heen 1,286 pounds of dust.
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DEQ Response to Comment 6:

This comment will have no effect on the Tier || permit.

Comment 7: Comment provided via e-mail by Chet Hartman, as listed by email signature,
and/or by Chester Hamilton, e-mail account.

Please refer to the documents contained in this public comment response
package to review the comment’s text.

DEQ Response to Comment 7:

This comment does not relate to the Tier || permit's air quality considerations and is outside of DEQ's authority
and responsibility.
Comment 8: Comment provided by public hearing testimony, July 9, 2002,
Page 10, lines 8 through 170of the hearing transcript contain a comment
requesting elaboration on the testing, monitoring, and recordkeeping

requirements specified by the Tier Il permit.

DEQ Response to Comment 8:

Testing, monitoring, and recordkeeping requirements are specified in the permit for various emissions units
and emissions-related activities. This information was made available to the public by listing of the Tier Il
permit and technical memorandum on DEQ’s website and public comment packages made available at the
Moscow Public Library, the DEQ Lewiston Regional Office, and DEQ'’s State Office in Boise. Please refer to
the permit located in this response package to review the language that the permittee must comply with for
testing, monitoring, and recordkeeping.

Following the permit's format, the frequency of testing, monitoring, and recordkeeping are:

FACILITY-WIDE CONDITIONS

Parameter or Testing Monitoring Recordkeeping
Emissions
Source
Fugitive dust or Not applicable | 1) Reasonable control method monitoring 1) Maintain records of the frequency and
fugitive particulate as applied to the emission source the method applied to the emission source
matter
2) Coliect fugitive dust 2) Maintain records of the complaint; the
Comptaints date the complaint was received; an
assessment of the complaint's validity, list
the corrective action taken, and the date
corrective action was taken
Odors Not applicable | Same as above in Fugitive Dust No. 2. Same as above in Fugitive Dust No. 2
Visible Emissions Not applicable | Monthly facility-wide inspection of all The records shall, at a minimum, include the
sources of visible emissions that do not | date of each inspection and a description of the
have other specific visible emissions following: the permittee’s assessment of the
requirements conditions existing at the time visible emissions

are present {if cbserved), any corrective action
taken in response to the visible emissions, and
the date corrective action was taken.

Excess Emissions Not applicable | As applicable by the regulation and As applicable by the regulation and
circumstance. Please refer to IDAPA circumstance. Please refer to IDAPA
58.01.01.130-136. 58.01.01.130-136.

Sulfur Content of None required | Monitor actual sulfur content of fuel for each | Maintain documentation of fuel's actual

Distillate Fuels delivery sulfur content for each fuel shipment

received, the supplier, date of delivery, and
the distillate fuel grade
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WOOD-WASTE BOILER S-B00

Parameter or Emission
Source

Testing

Monitoring

Recordkeeping

Grain loading
(Particulate matterj

Method 5 PM test initially once
prior to or after 12 months of
permit issuance. Subsequent
testing may be required based
on the previous test’s results.

As required by the test
procedures

As required by the test
procedures

Visible emissions

See monitoring section”

Operation of a continuous
opacity monitoring system
during operation of the
woodwaste boiler.

A daily see/no see evaluation
with a Method 9 opacity
determination if visible
emissions are noted is
required as a backup
monitoring method.

Records of the opacity data must
be created and maintained as
required by 40 CFR 60.13. The
data must be reduced to
demonstrate compliance with
Idaho's visible emissions
standard.

Recordkeeping of the results of
the see/no see evaluation and
Method 9 evaluation (if required}
must be created.

Fuel — woodwaste
versus paper-derived
waste

None

monthiy.

Monitaring and recordkeeping shall be performed to identify and
document compliance with the annual restriction on paper-derived
fuel that is fess than §.5% by veiluine of the total volurne of all fuel
combusted in the wood-waste boiler. Records must be updated

Steam production

The hourly steam production
rate is recorded during the
performance testing to be used
to establish a limitation on the
steam production rate

Hourly production rate and a
monthiy determination of an
average hourly rate based upon
a rolling three hour average
steam production

Records must be kept of the
monitaring data and the hourly
steam production derived from
the rolling three hour average
steam production

Mulliclone pressure drop

Not applicable

A continuously operaling device
is used to monitor the pressure
drop.

The pressure drop is to be
recorded once per day on any
day that the wood-waste boiler
operates.

Pressure drop data from
performance testing and on-
going operation is to be added
to the Operations and
Maintenance manual.

PMso, CO, and NOx

Not applicable

See recordkeeping section

The permittee is required to
demonstrate compliance with
hourly and annual emissions
limits by using the steam
preduction rate information
and emissions factors listed in
the permit to calculate the
wood-waste boiler's emissions
once per month. The monthly
emissions are summed over
any consecutive twelve-month
pertiod to determine
compliance with the annual
emissions limitations.
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NATURAL GAS BOILERS S-B0, S-B4

Parameter or Emission Testing " Monitoring Recordkeeping
Source .
Visible emissions None required None required None required
Grain loading standard for None required None required None required
particulate matter

DIESEL GENERATOR ENGINES $-G0, $-G1, $-G4

Parameter or Emission Testing Monitoring Recordkeeping
Source
Operating hours Not applicable Monthly monitoring of the Monthly recordkeeping of the
number of hours number of hours
Comment 9: Comment provided in public hearing testimony, July 9, 2002.

Page 11, lines 2 through 19 of the hearing transcript, contain a comment
requesting elaboration on the modeling resuits for particulate matter emissions,
and whether coal firing is shut down in event of particulates exceeding the
national standard.

DEQ Response to Comment 9:

There are no existing emissions units that combust coal. The boiler identified as S-B00 in the permit and
technical memorandum combusts woodwaste and paper, and the boilers identified as S-B0, and S-B4 combust
natural gas. Natural gas-fired boiler S-B1 was removed from the permit and NAAQS demonstration at the
request of the permitiee’s public comment. Removing boiler $-B1 from the NAAQS demonstration also
reduced the facility’s ambient impacts.

Criteria air pollutant emissions from the University of Idaho are subject to IDAPA 58.01.01.576 (General
Provisions for Ambient Air Quality Standards) and IDAPA 5§8.01.01.577 (Ambient Air Quality Standards for
Specific Air Pollutants) and federal Nationat Ambient Air Quality Standards (NAAQS). There are two types of
NAAQS: Primary Standards, designed to establish limits to protect public health, including the health of
“sensitive” populations such as asthmatics, children, and the elderly, and Secondary Standards, set to protect
public welfare, including protection against decreased visibility and damage to animals, crops, vegetation, and
buildings. The Ambient Air Quality Standards in IDAPA 58.01.01.576 and .577 establish primary and
secondary standards that are identical to the federal NAAQS.

These regulations establish standards for ambient concentrations of criteria poliutants including particulate

~matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers (PM;p), sulfur oxides (as
sulfur dioxide), ozone, carbon monoxide, nitrogen oxides, fluorides, and lead. To demonstrate compliance with
these standards, the University of Idaho, and subsequently, DEQ, performed ambient air quality modeling
using an EPA-approved regulatory model, the Industrial Source Complex Short-Term (ISCST3) model for
PM1o, SOy, NO,, and CO.

The ISCST3 model predicts ambient concentrations of criteria pollutants based on hourly emissions from a
facility. The ambient concentrations included in the Tier || permit represent predicted concentrations from a
worst case scenario including worst weather conditions and highest emissions rates. Model inputs include
emissions and exhaust parameters from the stacks, meteorological data, and surrounding terrain. The model
also predicts effects of other buildings at the facility. DEQ requires the facility to model the maximum potential
emissions or the emissions limits requested in a permit application. A draft document titled “State of ldaho Air
Quality Modeling Guideline” is available on DEQ's Web site at:

http://www2 state.id .us/deg/air/quidancefAir Quality Modeling Guideline Draft.pdf.

This document provides guidance to ensure modeling is performed in accordance with DEQ protocol.
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Ambient impacts from maximum emissions rates and/or requested emissions limits were assessed. The
modeling and supplemental information provided to DEQ by the University of Idaho demonstrated compliance
with the ambient air quality standards identified in IDAPA 58.01.01.576 and .577.

The modeling demonstration that was performed predicted a number of ambient impact concentrations. These
concentrations from the “highest-high” value downward to fower ambient impact concentrations, such as the
second highest high, third highest high, etc. Each averaging period for an National Ambient Air Quality
Standard (NAAQS) has a specified value that is picked from the modeling results to establish whether or not
the emissions unit or facility in question meets the NAAQS. For example, the PMyq ambient standards are an
annual standard and a 24-hour standard, and are listed by IDAPA 58.01.01.577.01.a as:

Annual Standard. Fifty (50) micrograms per cubic meter, as an annual arithmetic' mean — never expected
to be exceeded in any calendar year.

Twenty-four Hour Standard.  One hundred fifty (150) micrograms per cubic meter as a maximum twenty-four
{24) hour concentration—never to be exceeded more than once in any calendar
. year.

Therefore, based on the requirements of these standards, if a single year of meteorological data is used in the
modeling, one must use the highest predicted ambient concentration from the model’'s output for as the vaiue
to establish whether the annual PM,q NAAQS compliance has been demonstrated. The 24-hour PM4g
standard allows for one predicted ambient concentration greater than 150 micrograms per cubic meter,
including the background contribution. Therefore, for only one year of meteorologicat data, the second highest
modeled value is noted and used to determine if 24-hour PMyy NAAQS compliance has been demonstrated. If
two years of meteorological data are used in the modeling demonstration the second highest high and the third
highest high ambient impact concentration is used establish compliance with the annual and 24-hour
standards, respectively. This pattern continues as additional years of approved meteorological data are used
in the modeling demonstration. All boilers and generators have been approved to operate as requested based
upen the results of the NAAQS compliance demonstration. The purpose of the modeling demonstration is to
assess whether or not the modeled source(s) can comply with the NAAQS using generally conservative
assumptions and several years of meteorological data from that area.

Another requirement that relates to this comment is for air pollution emergency events. Industrial facilities are
subject to shutdown, curtailment of operations, or alteration of operations during periods where atmospheric
stagnation and/or degraded air quality is occurring. These requirements are listed under IDAPA 58.01.01.550-

562.
Comment 10: Comment provided by public hearing testimony, July 8, 2002,

Page 11, lines 20 through 25, and page 12, lines 1 through 4 of the hearing
transcript, contain a comment requesting disclosure of “all pollutants that come
off of these activities at the university...and where they fit in with the national
ambient air quality standard.”

DEQ Response to Comment 10:

The NAAQS analysis addresses NO,, SOy, PMyq, and CO. There are other poliutants that are emitted from
those emissions units that are covered in this Tier |l operating permit. However, quantification of emissions
and dispersion modeling was not performed for toxic air pollutants regulated under IDAPA 58.01.01.585 and
586 because installation of the emissions units pre-dated the adoption of those regulations. The toxic air
pollutants regulations are implemented through the |daho State Implementation Plan, which is a state-only
requirement. TAPs are not related to the national ambient air quality standards that are regulated under 40
CFR 51.
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A revised ambient impact assessment was performed by DEQ to account for the University's request to
remove natural gas boiler S-B1 from the permit. The issued permit and technical memorandum reflect the

facllity's requested emissions.

Comment 11: Comment provided by public hearing testimony, July 9, 2002.

Page 12, lines 5 through 12, of the hearing testimony, contain a comment
requesting the listing of the sources that contribute to the background
concentrations.

EQ Response to Comment 11:

Ambient background concentrations of criteria air pollutants are specific to the pollutant, such as nitrogen
oxides (NQO,), sulfur dioxide (SOy), particulate matter with a mean aerodynamic diameter of ten microns or less
(PM1), and carbon monoxide (CO). The State of Idaho currently does not have an established

background concentration value for VOCs. These values are established through ambient monitoring at
various sites throughout the state, and subsequent numerical analysis specified by the Environmental

Protection Agency (EPA).

Other sources of CO, PM,g, NO,, 8O, include tailpipe emissions from motor vehicles, agricultural equipment,
and locomotives; combustion sources and processes at other industrial sources; woodstoves; and residential
natural gas combustion for cooking, space heating, and water heating.

Agricultural equipment travel and operation contribute to airborne particulate matter, as do forest and range
fires. Fires also are a source of other combustion products, such as CO and NO,. Fires contribute to ambient
background concentrations unless they are officially excluded from the monitoring data as a “special event.”

These are common contributors to ambient background concentrations, but this is not an exhaustive list of all
sources which may contribute to ambient background concentrations.
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