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January 9, 2012

Amanda Smith, Executive Director
Department of Environmental Quality
195 North 1950 West

PO Box 144820

Salt Lake City, UT 84114-4820

Re: Brigham Young University NO, Compliance Testing for Central Heating Plant Boiler #4 and
Boiler #6 per Title V Operating Permit # 490 000 4002

Dear Ms. Smith,

Brigham Young University has recently completed the NOx compliance testing f(?r the Central
Heating Plant Boiler #4 and Boiler #6. Below is a table that summarizes the requirements for
each boiler as set out in our Operating Permit and the results from our tests.

Emission Limit Achieved Required Achieved
Emissions Production Rate Production Rate
Boiler #4 35.8 Ibs/hour 15.1 Ib/hr 52 MMBtu/hour | 78.2 MMBtu/hour
Boiler #6 35.8 Ibs/hour 18.6 Ib/hr 60 MMBtu/hour | 90.3 MMBtu/hour

Please find attached BYU’s certification statement and the complete report provided to BYU by
TETCO. Testing was performed December 6, 2011 and the report was submitted to EPA and the
State within the 60 days allowed in the Operating Permit (due February 6, 2012).

Please contact Steven Zohner for questions or further information at 801-422-2804.

Respectfully,

B tomm K %0%%&-

Steven K Zohner

Environmental Officer

Brigham Young University

112 CMB

Provo, UT 84602

Email: steven_zohner@byu.edu
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ENFORCEABLE DATES AND TIMELINES

The following dates or timeframes are referenced in
Section I: General Provisions of this permit.

Annual Certification Due:  September 30 and on that date of every calendar year that this
permit is in force.

Renewal application due: ~ October 14, 2015

Permit expiration date: April 14, 2016
Definition of “prompt”: written notification within 14 days.
ABSTRACT

Brigham Young University provides the full range of services normally found at a large university. As such,
the following emission types are found on the campus and are covered in this permit: a central heating plant,
other small boilers, a dry cleaning facility, a printing plant, paint spray booths, and emergency generators.

Two boilers located at the central heating plant are subject to 40 CFR 60 Subpart Db, Standards of Performance
for Industrial-Commercial-Institutional Steam Generation Units. One boiler located at the central heating plant
is subject to 40 CFR 60 Subpart Dc, Standards of Performance for Small Industrial-Commercial-Institutional
Steam Generating Units. 40 CFR 63, Subpart JJJJJJ, National Emission Standards for Hazardous Air Pollutants
for Industrial-Commercial-Institutional Boilers Area Sources applies. Certain emergency power generation
engines are subject to 40 CFR 63, Subpart ZZZZ, National Emission Standards for Hazardous Air Pollutants for
Stationary Reciprocating Internal Combustion Engines and 40 CFR 60, Subpart 1111, Standards of Performance
for Stationary Compression Ignition Internal Combustion Engines. Also addressed are some emission activities
that have no applicable requirements but are identified for information purposes. BYU is located in Provo,
Utah which is a non-attainment area for PM, and PM2.5. Provo is a maintenance area for CO. BYU is major
for NO, and SO,; and an area source for HAPs.
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OPERATING PERMIT HISTORY

Permit/Activity | Date Issued | Recorded Changes

Title V administrative 6/3/2014 Changes: Add and replace emergency engines and replace
amendment - enhanced AO existing cyclonic dust collector at the Brewster carpentry

(Project #0PP0107900008) shop with a bag house. Clarification of language of some

conditions. Delete references to 40 CFR 63, Subpart KK
as it no longer applies.

Title V administrative 10/02/2012 | Changes: Add two emergency generators. Add
amendment - enhanced AO requirements for 40 CFR 63, Subpart JJJJJJ. Correct
(Project #0PP0107900007) typographical errors. Incorporate replacement dry

cleaning facilities, clarify equipment for the boiler plant
baghouse, and clarify pollution control at the Auxiliary
Maintenance Building.

Title V renewal application | 04/14/2011 | Changes: VOC/HAP limits added.
(Project #0PP0107900006)
Redundant #2 Fuel oil limit deleted.

Central Heating Plant- NG only requirement removed per
AO change.

SO, limits and testing for Boilers #2, #3, and #5 removed
per AO change.

Citations of NSPS requirements for boilers #1, #4, and #6
added.

10% opacity limit for boilers #1, #4, and #6 added per AO
change.

10% opacity limit for Central Heating Plant Baghouse
added per AO change.

Deletion of Oxy-fuel condition for University service
station.

New usage conditions for emergency generators per AO
modification.

Removal of construction condition for emergency
generators per AO modification.

Snell Building Paint Booth added. Gas Fired Kiln added.
Various conditions reorganized.

Cyclonic dust collectors added.
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ROTC Bldg Boiler is no longer on site and has been
removed from this permit.

Cluff Bldg Boiler is no longer on site and has been
removed from this permit.

Ten percent annual capacity factor added for the Db
boilers.

Added requirements for Compression Ignition Internal
Combustion Engines/

Removed reference to natural gas fired emergency
generators

Modified list of emergency generators based on AO
modifications.

Title V administrative 03/12/2002 | Changes: Add three emergency generators rated at 1,500
amendment by source kW each.

(Project #0PP0107900003)
Title V reopening for cause | 08/26/1998 | Changes: to update the inventory provision of the permit
by DAQ (Project
#OPP0107900002)
Title V initial application 12/04/1997
(Project #0PP0107900001)

Project OPP0107900008 Page 4 Title V Operating Permit #4900004002



Table of Contents

ENFORCEABLE DATES AND TIMELINES ......ooo ittt e st e e ste s stee e s nne e 2
F AN = S I N O PSSP 2
OPERATING PERMIT HISTORY ..ottt sttt sttt nn e anaeeteenne e e 3
SECTION I: GENERAL PROVISIONS. ... ..ottt sttt e e st et et e e snaeenneeas 6
Federal ENTOICEMENT. .....oviiiiiiiiciee bbb bbbt b e bbbt b et e b e et e n e st r e 6

e AT o AW 1Y) Y () RS 6

[ TU Y8 (o 0o 42T o] |/ 6
Permit EXpiration and RENEWAL. .........c.oiiiiiiiicce s sttt st e e e e et e bestesteareenee e e neeee e 6

W o] o] Lo T TR a1 T o USSR 7
SBVETADIIITY. ... ettt b bbb bt bRt e R e R R R R R bR bR Rt bbb ren b 7

e AT TSRS 7

NO PIOPEITY RIGNES. ..otttk bbb bbb bbb bbbt b ettt 7
REVISTON EXCEPLION. ...ttt etttk bbbk E bbb bbbt b bbbt b e bbbt et 7
INSPECTION AN ENEIY. ...ttt et b e bbbt b e bt b e b bt ebenb et eb e b e st e bt e b e e et e nre e 7

L@ ] o1 T o SRS 8

(@0 gl o] PV ot T @] ) o 11 o] TSRS 8
PEIMIL SHIEIH. ...t b bbb h b e b e e bt bt e bt b e e bt e bt e s b e btk eebeebeebe e b e e e b et e 9

e TeT o [=T ooy Y (Y7 3 o ST 9

(O] o= = V[T g F= U 13T o 1 L 2SSO 10

L@ 0T T O g o SRS 10
Administrative Permit AMENAMENTS. .......oiiiiiiie bbb bt e bbb e bt s bt ene e e e nbe b sne s 10
Permit MOGITICALIONS. ... veviie ettt et e e st e e se e s besbe et e e s e ene e eeseesbesbeabeeseenteneeneeneas 10
RECOIAS aNT REPOITING. ... eeviitiieiiitiieeieet etttk et b bbb bbbt b b s bbbttt b e enes 10
REOPENING FOI CAUSE. ...ttt ettt b bbbt bbb bbbt bbbt e bbb e bt b e enes 12
INVENTOIY REQUITEIMENTS. ...ttt et h et b et b bbb bbb e e bbb e bt e b b e bt e b b et e b et et b b et et 12

Title IV and Other, More Stringent REGUITEIMENTS ........coii ettt bbb 12
SECTION I1: SPECIAL PROVISIONS. ... .ottt st e e st e et e e nnae e e 13
Emission Unit(s) Permitted to Discharge Air CONtamMINANTS. ..........ccoerveiieireneneneeees e 13
Requirements and LIMITATIONS . .......ciuiiiiiiiiiee ettt bbbt b bbbttt 14
CoNAitioNS ON PEIMITIEU SOUICE. ....veivieieeiieiesiese e sttt ee e ste st st te et reeneeeeseestesaesteeseesseseensestesaeaseaseaneeseenseneeseenees 14
Conditions on Diesel EMErgENCY GENEIALONS..........ooviiriiieiirieieiisie ettt bbbttt b et 18
Conditions on ZZZZ/1111 Diesel EMErgenCy GENEIALOIS.........eiviiriirreirieieisiestesesie ettt 19
Conditions on the Central HEAtiNG PIANT. ...........ciiiiiii bbb 23
Conditions on Central Heating Plant DC BOIEI #1. .......c.coiiiiiiiii et sraens 25
Conditions on Central Heating Plant Coal BOIErS #2 & #3. ........cov ettt 27
Central Heating Plant Db BOIIEIS #4 & #6. .......ccocouiiieiie ettt e e sbe e e s e snaesraeas 28
Conditions on the Central Heating Plant Coal BOIIEr #5...........ccvooi it 32
Conditions on the Central Heating Plant BAgNOUSE. ..........ccciiiiiiiieiie ettt ste e e e sraesraens 33
Conditions on the Laundry Dry Cleaning UNILS. ........cciiuiiiiiiiiiiieie sttt se st e e eesteeaesnae e e sneesraeas 35
Conditions 0N PaNt BOOTNS. .........oiiiiiiiieiees ettt e s e e et e tesaestesseaneeneeneeneeneenees 35
Conditions 0N CYCIONIC DUSE COIECLON. .......oiuiiiiiiiiiireee bbbttt 36
Conditions 0N Coal FIred BOIIEIS. .......cviieieriie sttt e e e e tesaesreereeneeseeeeneenrenees 36
BaghoUSE DUSE COIIECIONS. ...ttt bbbttt bbbttt s et b et b et et n et nnenes 38
EMISSIONS TTAUING. ...ttt ettt bbbttt b et bbb 38
Alternative OPErating SCENAIIOS ........ciieiiieiie e aeeteseeeesteaeee e steaseeseeateetesaeaseesteaseessesseaneeseeeseeneesseenseneens 38
SECTION HI: PERMIT SHIELD ...ttt ettt et e e snae e snae e s tae e anteeenneeennes 39
SECTION IV: ACID RAIN PROVISIONS ...ttt ettt et 40
This source is not subject to Title 1. This section is not applicable. ... 40
REVIEWER COMMENTS ...ttt et s et e e st e et e e sat e e st e e snteeantaeenseeeanteeennneennees 41

Project OPP0107900008 Page 5 Title V Operating Permit #4900004002



Issued under authority of Utah Code Ann. Section 19-2-104 and 19-2-109.1, and in accordance with
Utah Administrative Code R307-415 Operating Permit Requirements.

All definitions, terms and abbreviations used in this permit conform to those used in Utah Administrative
Code R307-101 and R307-415 (Rules), and 40 Code of Federal Regulations (CFR), except as otherwise
defined in this permit. Unless noted otherwise, references cited in the permit conditions refer to the Rules.

Where a permit condition in Section I, General Provisions, partially recites or summarizes an applicable rule,
the full text of the applicable portion of the rule shall govern interpretations of the requirements of the rule.
In the case of a conflict between the Rules and the permit terms and conditions of Section 11, Special
Provisions, the permit terms and conditions of Section Il shall govern except as noted in Provision .M,
Permit Shield.

SECTION I: GENERAL PROVISIONS

WA Federal Enforcement.

All terms and conditions in this permit, including those provisions designed to limit the
potential to emit, are enforceable by the EPA and citizens under the Clean Air Act of 1990
(CAA) except those terms and conditions that are specifically designated as "State
Requirements”. (R307-415-6b)

1.B Permitted Activity(ies).

Except as provided in R307-415-7b(1), the permittee may not operate except in compliance
with this permit. (See also Provision I.E, Application Shield)

I.C Duty to Comply.
I.C.1 The permittee must comply with all conditions of the operating permit. Any permit

noncompliance constitutes a violation of the Air Conservation Act and is grounds for any of
the following: enforcement action; permit termination; revocation and reissuance;
modification; or denial of a permit renewal application. (R307-415-6a(6)(a))

I.C.2 It shall not be a defense for a permittee in an enforcement action that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance with the
conditions of this permit. (R307-415-6a(6)(b))

I.C.3 The permittee shall furnish to the Director, within a reasonable time, any information that
the Director may request in writing to determine whether cause exists for modifying,
revoking and reissuing, or terminating this permit or to determine compliance with this
permit. Upon request, the permittee shall also furnish to the Director copies of records
required to be kept by this permit or, for information claimed to be confidential, the
permittee may furnish such records directly to the EPA along with a claim of
confidentiality. (R307-415-6a(6)(e))

1.C.4 This permit may be modified, revoked, reopened, and reissued, or terminated for cause.
The filing of a request by the permittee for a permit modification, revocation and
reissuance, or termination, or of a notification of planned changes or anticipated
noncompliance shall not stay any permit condition, except as provided under R307-415-
7f(1) for minor permit modifications. (R307-415-6a(6)(c))

1.D Permit Expiration and Renewal.
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1.D.1

1.D.2

1.D.3

1.D.4

.G

1.G.1

1.G.2

1.J.1

This permit is issued for a fixed term of five years and expires on the date shown under
"Enforceable Dates and Timelines" at the front of this permit. (R307-415-6a(2))

Application for renewal of this permit is due on or before the date shown under
"Enforceable Dates and Timelines" at the front of this permit. An application may be
submitted early for any reason. (R307-415-5a(1)(c))

An application for renewal submitted after the due date listed in 1.D.2 above shall be
accepted for processing, but shall not be considered a timely application and shall not
relieve the permittee of any enforcement actions resulting from submitting a late
application. (R307-415-5a(5))

Permit expiration terminates the permittee's right to operate unless a timely and complete
renewal application is submitted consistent with R307-415-7b (see also Provision I.E,
Application Shield) and R307-415-5a(1)(c) (see also Provision 1.D.2). (R307-415-7c(2))

Application Shield.

If the permittee submits a timely and complete application for renewal, the permittee’s
failure to have an operating permit will not be a violation of R307-415, until the Director
takes final action on the permit renewal application. In such case, the terms and conditions
of this permit shall remain in force until permit renewal or denial. This protection shall
cease to apply if, subsequent to the completeness determination required pursuant to R307-
415-7a(3), and as required by R307-415-5a(2), the applicant fails to submit by the deadline
specified in writing by the Director any additional information identified as being needed to
process the application. (R307-415-7b(2))

Severability.

In the event of a challenge to any portion of this permit, or if any portion of this permit is
held invalid, the remaining permit conditions remain valid and in force. (R307-415-6a(5))

Permit Fee.

The permittee shall pay an annual emission fee to the Director consistent with R307-415-9.
(R307-415-6a(7))

The emission fee shall be due on October 1 of each calendar year or 45 days after the source
receives notice of the amount of the fee, whichever is later. (R307-415-9(4)(a))

No Property Rights.

This permit does not convey any property rights of any sort, or any exclusive privilege.
(R307-415-6a(6)(d))

Revision Exception.

No permit revision shall be required, under any approved economic incentives, marketable
permits, emissions trading and other similar programs or processes for changes that are
provided for in this permit. (R307-415-6a(8))

Inspection and Entry.

Upon presentation of credentials and other documents as may be required by law, the
permittee shall allow the Director or an authorized representative to perform any of the
following:
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1.J.1.a Enter upon the permittee's premises where the source is located or emissions related
activity is conducted, or where records are kept under the conditions of this permit.
(R307-415-6¢(2)(a))

1.J.1.b Have access to and copy, at reasonable times, any records that must be kept under
the conditions of this permit. (R307-415-6¢(2)(b))

1J.1.c Inspect at reasonable times any facilities, equipment (including monitoring and air
pollution control equipment), practice, or operation regulated or required under this
permit. (R307-415-6¢(2)(c))

1.J.1.d Sample or monitor at reasonable times substances or parameters for the purpose of
assuring compliance with this permit or applicable requirements. (R307-415-
6¢c(2)(d))

1.J.2 Any claims of confidentiality made on the information obtained during an inspection shall

be made pursuant to Utah Code Ann. Section 19-1-306. (R307-415-6¢(2)(e))
LK Certification.

Any application form, report, or compliance certification submitted pursuant to this permit
shall contain certification as to its truth, accuracy, and completeness, by a responsible
official as defined in R307-415-3. This certification shall state that, based on information
and belief formed after reasonable inquiry, the statements and information in the document
are true, accurate, and complete. (R307-415-5d)

l.L Compliance Certification.

I.LL.1 Permittee shall submit to the Director an annual compliance certification, certifying
compliance with the terms and conditions contained in this permit, including emission
limitations, standards, or work practices. This certification shall be submitted no later than
the date shown under "Enforceable Dates and Timelines" at the front of this permit, and that
date each year following until this permit expires. The certification shall include all the
following (permittee may cross-reference this permit or previous reports): (R307-415-
6¢(5))

I.L.la The identification of each term or condition of this permit that is the basis of the
certification;

I.L.1b The identification of the methods or other means used by the permittee for
determining the compliance status with each term and condition during the
certification period. Such methods and other means shall include, at a minimum, the
monitoring and related recordkeeping and reporting requirements in this permit. If
necessary, the permittee also shall identify any other material information that must
be included in the certification to comply with section 113(c)(2) of the Act, which
prohibits knowingly making a false certification or omitting material information;

I.L.1l.c The status of compliance with the terms and conditions of the permit for the period
covered by the certification, including whether compliance during the period was
continuous or intermittent. The certification shall be based on the method or means
designated in Provision I.L.1.b. The certification shall identify each deviation and
take it into account in the compliance certification. The certification shall also
identify as possible exceptions to compliance any periods during which compliance
is required and in which an excursion or exceedance as defined under 40 CFR Part
64 occurred; and
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I.L.1d Such other facts as the Director may require to determine the compliance status.

I.L.2 The permittee shall also submit all compliance certifications to the EPA, Region VIII, at the
following address or to such other address as may be required by the Director: (R307-415-
6¢(5)(d))

Environmental Protection Agency, Region VIII

Office of Enforcement, Compliance and Environmental Justice
(mail code 8ENF)

1595 Wynkoop Street

Denver, CO 80202-1129

.M Permit Shield.

.M.1 Compliance with the provisions of this permit shall be deemed compliance with any
applicable requirements as of the date of this permit, provided that:

I.lM.1.a Such applicable requirements are included and are specifically identified in this
permit, or (R307-415-6f(1)(a))

I.LM.1.b Those requirements not applicable to the source are specifically identified and listed
in this permit. (R307-415-6f(1)(b))

I.M.2 Nothing in this permit shall alter or affect any of the following:

I.lM.2.a The emergency provisions of Utah Code Ann. Section 19-1-202 and Section 19-2-
112, and the provisions of the CAA Section 303. (R307-415-6f(3)(a))

I.LM.2.b The liability of the owner or operator of the source for any violation of applicable
requirements under Utah Code Ann. Section 19-2-107(2)(g) and Section 19-2-110
prior to or at the time of issuance of this permit. (R307-415-6f(3)(b)

.M.2.c The applicable requirements of the Acid Rain Program, consistent with the CAA
Section 408(a). (R307-415-6f(3)(c))

I.M.2d The ability of the Director to obtain information from the source under Utah Code
Ann. Section 19-2-120, and the ability of the EPA to obtain information from the
source under the CAA Section 114. (R307-415-6(3)(d))

I.N Emergency Provision.

I.N.1 An "emergency" is any situation arising from sudden and reasonably unforeseeable events
beyond the control of the source, including acts of God, which situation requires immediate
corrective action to restore normal operation, and that causes the source to exceed a
technology-based emission limitation under this permit, due to unavoidable increases in
emissions attributable to the emergency. An emergency shall not include noncompliance to
the extent caused by improperly designed equipment, lack of preventive maintenance,
careless or improper operation, or operator error. (R307-415-6g(1))

I.N.2 An emergency constitutes an affirmative defense to an action brought for noncompliance
with such technology-based emission limitations if the affirmative defense is demonstrated
through properly signed, contemporaneous operating logs, or other relevant evidence that:

I.LN.2.a An emergency occurred and the permittee can identify the causes of the emergency.
(R307-415-69(3)(a))
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I.LN.2.b The permitted facility was at the time being properly operated. (R307-415-
69(3)(0))

I.LN.2.c During the period of the emergency the permittee took all reasonable steps to
minimize levels of emissions that exceeded the emission standards, or other
requirements in this permit. (R307-415-69(3)(c))

I.N.2.d The permittee submitted notice of the emergency to the Director within two
working days of the time when emission limitations were exceeded due to the
emergency. This notice must contain a description of the emergency, any steps
taken to mitigate emissions, and corrective actions taken. This notice fulfills the
requirement of Provision 1.S.2.c below. (R307-415-6g(3)(d))

I.N.3 In any enforcement proceeding, the permittee seeking to establish the occurrence of an

emergency has the burden of proof. (R307-415-6g(4))

I.N.4 This emergency provision is in addition to any emergency or upset provision contained in

any other section of this permit. (R307-415-69(5))

1.0 Operational Flexibility.

Operational flexibility is governed by R307-415-7d(1).
I.P Off-permit Changes.
Off-permit changes are governed by R307-415-7d(2).

1.Q Administrative Permit Amendments.

Administrative permit amendments are governed by R307-415-7e.

LR Permit Modifications.

Permit modifications are governed by R307-415-7f.

.S Records and Reporting.

1.S.1 Records.

.S.1a The records of all required monitoring data and support information shall be
retained by the permittee for a period of at least five years from the date of the
monitoring sample, measurement, report, or application. Support information
includes all calibration and maintenance records, all original strip-charts or
appropriate recordings for continuous monitoring instrumentation, and copies of all
reports required by this permit. (R307-415-6a(3)(b)(ii))

1.S.1.b For all monitoring requirements described in Section Il, Special Provisions, the
source shall record the following information, where applicable: (R307-415-
6a(3)(b)(1))

1.S.1.b.1 The date, place as defined in this permit, and time of sampling or

measurement.

1.S5.1.b.2 The date analyses were performed.

Project OPP0107900008

Page 10 Title V Operating Permit #4900004002



1.5.1.b.3

1.S5.1.b.4

1.5.1.b.5

1.5.1.b.6

1.S.1.c

1.S.2

1.S.2.a

1.S.2.b

1.S.2.c

1.S.3

1.5.3.a

1.S.3.b

Project OPP0107900008

The company or entity that performed the analyses.
The analytical techniques or methods used.
The results of such analyses.

The operating conditions as existing at the time of sampling or
measurement.

Additional record keeping requirements, if any, are described in Section |1, Special
Provisions.

Reports.

Monitoring reports shall be submitted to the Director every six months, or more
frequently if specified in Section Il. All instances of deviation from permit
requirements shall be clearly identified in the reports. (R307-415-6a(3)(c)(i))

All reports submitted pursuant to Provision 1.S.2.a shall be certified by a
responsible official in accordance with Provision 1.K of this permit. (R307-415-

6a(3)(c)(i)

The Director shall be notified promptly of any deviations from permit requirements
including those attributable to upset conditions as defined in this permit, the
probable cause of such deviations, and any corrective actions or preventative
measures taken. Prompt, as used in this condition, shall be defined as written
notification within the number of days shown under "Enforceable Dates and
Timelines" at the front of this permit. Deviations from permit requirements due to
breakdowns shall be reported in accordance with the provisions of R307-107.
(R307-415-6a(3)(c)(ii))

Notification Addresses.

All reports, notifications, or other submissions required by this permit to be
submitted to the Director are to be sent to the following address or to such other
address as may be required by the Director:

Utah Division of Air Quality
P.O. Box 144820

Salt Lake City, UT 84114-4820
Phone: 801-536-4000

All reports, notifications or other submissions required by this permit to be
submitted to the EPA should be sent to one of the following addresses or to such
other address as may be required by the Director:

For annual compliance certifications:

Environmental Protection Agency, Region VIII

Office of Enforcement, Compliance and Environmental Justice
(mail code 8ENF)

1595 Wynkoop Street
Denver, CO 80202-1129

For reports, notifications, or other correspondence related to permit modifications,
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applications, etc.:

Environmental Protection Agency, Region VIII

Office of Partnerships null Assistance Air null Program (mail code 8P-AR)
1595 Wynkoop Street

Denver, CO 80202-1129

Phone: 303-312-6440

LT Reopening for Cause.
1L T.1 A permit shall be reopened and revised under any of the following circumstances:
.T.1.a New applicable requirements become applicable to the permittee and there is a

remaining permit term of three or more years. No such reopening is required if the

effective date of the requirement is later than the date on which this permit is due to
expire, unless the terms and conditions of this permit have been extended pursuant

to R307-415-7¢(3), application shield. (R307-415-7g(1)(a))

I.T.1b The Director or EPA determines that this permit contains a material mistake or that
inaccurate statements were made in establishing the emissions standards or other
terms or conditions of this permit. (R307-415-7g(1)(c))

I.T.1.c EPA or the Director determines that this permit must be revised or revoked to
assure compliance with applicable requirements. (R307-415-7g(1)(d))

.T.1.d Additional applicable requirements are to become effective before the renewal date
of this permit and are in conflict with existing permit conditions. (R307-415-
79(1)(e))

1.T.2 Additional requirements, including excess emissions requirements, become applicable to a

Title IV affected source under the Acid Rain Program. Upon approval by EPA, excess
emissions offset plans shall be deemed to be incorporated into this permit. (R307-415-

79(1)(b))

I.T.3 Proceedings to reopen and issue a permit shall follow the same procedures as apply to initial
permit issuance and shall affect only those parts of this permit for which cause to reopen
exists. (R307-415-79(2))

.U Inventory Requirements.

An emission inventory shall be submitted in accordance with the procedures of R307-150,
Emission Inventories. (R307-150)

1.V Title IV and Other, More Stringent Requirements

Where an applicable requirement is more stringent than an applicable requirement of
regulations promulgated under Title IV of the Act, Acid Deposition Control, both
provisions shall be incorporated into this permit. (R307-415-6a(1)(b))
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SECTION II: SPECIAL PROVISIONS

LA Emission Unit(s) Permitted to Discharge Air Contaminants.
(R307-415-4(3)(a) and R307-415-4(4))

I.A.1 Permitted Source
Source-wide
I.A.2 Diesel Emergency Generators

Diesel fired Compression Ignition Reciprocating Internal Combustion Engines (Cl RICE) used
only for emergency power generation. Location, horsepower, and date of manufacture are listed
in Review Comments.

I.A.3 ZZZZ/1111 Diesel Emergency Generators
Emergency power generators used in the following buildings: Cannon Center, J. Ruben Clarke
Law Building, Miller Park Baseball Fields, Ellsworth Building, Information Technology
Building, Tanner Building, Broadcast Building 1, Broadcast Building 2, Clyde Engineering
Building, Heritage Housing Complex 1 and 2, Marriott Center, Bean Life Science Museum, and
Life Science Building. The respective horsepower and dates of manufacture are listed in
Reviewer Comments.

ILA4 Central Heating Plant
Boilers 1 - 6, inclusive, and a baghouse.

I1.A5 Unit 1 - Boiler #1
Natural Gas -fired boiler with fuel oil as an alternate fuel supply during natural gas curtailment.
Rated at 64.0 MMBTU/hr. Subject to 40 CFR Part 60, Subpart Dc. Installed in 1991/1992.

11LA.6 Units 2 & 3 - Boilers #2 & 3
Two coal-fired boilers, each rated at 64.0 MMBtu, particulate emissions routed through Fabric
Filter Baghouse. Installed in 1956 (pre NSPS).

I.A.7 Units 4 & 6 - Boilers #4 & 6
Natural Gas -fired boilers with fuel oil as an alternate fuel supply during natural gas curtailment.
Subject to 40 CFR Part 60, Subpart Db. Rated at 192.0 MMBtu each. Installed in 1991/1992.

11.LA.8 Unit 5 - Boiler #5
Coal-fired boiler, rated at 128.0 MMBtu, particulate emissions routed through Fabric Filter
Baghouse. Installed in 1964 (pre NSPS).

1LA9 Central Heating Plant Baghouse
Baghouse attached to exhaust of boilers 2, 3, & 5, inclusive. The baghouse controls emissions
when boilers 2, 3, and 5 are fired on coal. This system includes one Fly Ash Baghouse and one
Ash Silo Treatment System including a primary cyclone, a secondary cyclone, and a baghouse.
Minimum Air Flow is 76,000 Actual Cubic Feet per Minute (ACFM).

11.A.10 Unit 9 - Small Natural Gas Fired Boilers
Natural gas fired only boilers less than 5 MMBTU/hr each. Located in various buildings.

11.A.11 Unit 14 - Laundry Dry Cleaning Units
Three dry cleaning units utilizing Iso-Paraffin Hydrocarbon (IPH) as solvent.

11.A.12 Teaching Kilns

Natural gas fired kilns located in the east side of Building #66 used for instruction. No unit
specific applicable requirements.
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11.LA.13

11.A.14

11.A.15

11.A.16

11.A.17

11.A.18

1.A.19

11.A.20

11.A.21

I1.B

11.B.1

I1.B.1.a

Four Paint Booths
Booths located in the following buildings: Brewster Building, Auxiliary Maintenance Shop, Auto
Shop, and Snell Building. Each paint booth shall be equipped with a paint arrestor particulate
filter, or equivalent to control particulate emissions. All exhaust air from each of the paint booths
shall be routed through its particulate control system before being exhausted to the atmosphere.

Bio-Safety Laboratory
HEPA filtering system controls emissions from the containment hood exhaust stack. No unit
specific applicable requirements.

Printing Equipment
No unit specific applicable requirements.

Misc. Fuel Tanks
Four underground fuel oil storage tanks containing fuel oil only. Three 30,000 gallon tanks and
one 20,000 gallon tank. No unit specific applicable requirements. (non NSPS tanks).

Cyclonic Dust Collector
A Cyclonic Dust Collector at the Snell Building. Installation date prior to November 29, 1969
(grandfathered).

Laundry Boilers
Two natural gas fired only boilers. Each rated at 8.4 MMBTU/hr.

Portable Emergency Generators
Diesel or propane fired emergency generators moved to locations as necessary. No unit specific
applicable requirements.

Coal Fired Boilers
Boilers 2, 3, and 5 subject to 40 CFR 63, Subpart JJJJJJ.

Baghouse Dust Collectors
One baghouse dust collector on the Auxiliary Maintenance Building. Flow rate 188 acfm.

One baghouse dust collector on the Brewster Carpentry Shop. Flow rate is a maximum of 20,000
cfm (vented back inside of the building).

Requirements and Limitations

The following emission limitations, standards, and operational limitations apply to the permitted facility
as indicated:

Conditions on Permitted Source.

Condition:

At all times, including periods of startup, shutdown, and malfunction, the permittee shall, to the extent
practicable, maintain and operate any affected emission units, including associated air pollution control
equipment, in a manner consistent with good air pollution control practice for minimizing emissions.
Determination of whether acceptable operating and maintenance procedures are being used will be based
on information available to the Director which may include, but is not limited to, monitoring results,
opacity observations, review of operating and maintenance procedures, and inspection of the source. All
maintenance performed on equipment authorized by DAQE-AN0107900015-13 shall be recorded.
[Origin: DAQE-AN0107900015-13]. [40 CFR 60.11(d), R307-401-8(2)]
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I1.B.1.a.1

Monitoring:

Records required for this permit condition will serve as monitoring.

11.B.1.a.2 Recordkeeping:
Permittee shall document activities performed to assure proper operation and maintenance.
Records shall be maintained in accordance with Provision 1.S.1 of this permit.
11.B.1.a.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.
11.B.1.b Condition:
The permittee shall comply with the applicable requirements for servicing of motor vehicle air
conditioners pursuant to 40 CFR 82, Subpart B - Servicing of Motor Vehicle Air Conditioners. [Origin:
40 CFR 82 Subpart B]. [40 CFR 82.30(b)]
11.B.1.b.1 Monitoring:
The permittee shall certify, in the annual compliance statement required in Section | of this
permit, its compliance status with the requirements of 40 CFR 82, Subpart B.
11.B.1.b.2 Recordkeeping:
All records required in 40 CFR 82, Subpart B shall be maintained consistent with the
requirements of Provision 1.S.1 of this permit.
11.B.1.b.3 Reporting:
All reports required in 40 CFR 82, Subpart B shall be submitted as required. There are no
additional reporting requirements except as outlined in Section | of this permit.
I1.B.1.c Condition:
The permittee shall comply with the applicable requirements for recycling and emission reduction for
class | and class |1 refrigerants pursuant to 40 CFR 82, Subpart F - Recycling and Emissions Reduction.
[Origin: 40 CFR 82 Subpart F]. [40 CFR 82.150(b)]
I1.B.1.c.1 Monitoring:
The permittee shall certify, in the annual compliance statement required in Section I of this
permit, its compliance status with the requirements of 40 CFR 82, Subpart F.
11.B.1.c.2 Recordkeeping:
All records required in 40 CFR 82, Subpart F shall be maintained consistent with the
requirements of Provision 1.S.1 in of this permit.
11.B.1.c.3 Reporting:

Project OPP0107900008

All reports required in 40 CFR 82, Subpart F shall be submitted as required. There are no
additional reporting requirements except as outlined in Section | of this permit.
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11.B.1.d

11.B.1.d.1

11.B.1.d.2

11.B.1.d.3

Condition:

The plant-wide emissions of VOCs and HAPs from the print booths, printing/publishing, dry cleaning and
other campus-wide similar operations* shall not exceed:

16.00 tons per rolling 12-month period for VOCs generated from painting and printing/publishing
activities

0.20 tons per rolling 12-month period for Xylene

0.33 tons per rolling 12-month period for Glycol Ethers

5.22 tons per rolling 12-month period for any combination of HAPs not listed above.

Any individual HAP shall comply with R307-410-5.

* "similar operations™ includes painting of building interiors, paint applied to roads and parking lots,
adhesives for putting down carpets, tiles, and other flooring. [Origin: DAQE-AN0107900015-13].
[R307-401-8(1)(a)(BACT)]

Monitoring:
Based on the first day of each month, a new 12-month total shall be calculated using data from

the previous 12 months. Monthly calculations shall be made no later than 20 days after the end of
each calendar month.

Recordkeeping:

VOC and HAP emissions shall be determined by maintaining a record of VOC and HAP emitting
materials used each month. The records shall include the following data for each material used:

1. Name of the VOC or HAP emitting material, such as; paint, adhesive, solvent, thinner,
reducers, chemical compounds, toxics, isocyanates, etc.

2. Density of each material used (pounds per gallon).
3. Percent by weight of VOC and HAP in each material used.
4. Gallons of each VOC and HAP emitting material used each month.

5. The amount of VOC and individual HAP emitted monthly by each material used, calculated by
the following procedure:

VOC = (% VOC by Weight/100) x (Density Ib/gal) x (Gal Consumed) x (1 ton/2000 Ib)
HAP = (% HAP by Weight/100) x (Density Ib/gal) x (Gal Consumed) x (1 ton/20001b)

6. The total amount of VOC and HAP emitted monthly from all materials used.

7. The amount of VOC and HAP reclaimed for the month shall be similarly quantified and
subtracted from the quantities calculated above, to provide the monthly total VOC and HAP
emissions.

Records shall be maintained in accordance with Provision 1.S.1 of this permit.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.
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I1.B.1.e

I1.B.1.e.1

11.B.1.e.2

11.B.1.e.3

11.B.1.f

1.B.1.f.1

11.B.1.f.2

1.B.1.f.3

Condition:

The permittee shall notify the Director in writing when the installation of new equipment has been
completed and is operational. To ensure proper credit when notifying the Director, send your
correspondence to the Director, Attn: Compliance Section. If installation has not been completed within
eighteen months from the approval date, the Director shall be notified in writing on the status of the
installation. At that time, the Director shall require documentation of the continuous installation of the

operation and may revoke the approval order in accordance with R307-401-18. [Origin: R307-401-18,
DAQE-AN0107900015-13]. [R307-401-18, R307-401-8(1)(a)(BACT)]

Monitoring:
Records required for this permit condition will serve as monitoring.
Recordkeeping:

The permittee shall maintain a copy of each notification required by this permit condition in
accordance with Provision 1.S.1 of this permit.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Condition:

Any person who applies salt or abrasives such as crushed slag and sand to roads in PMyq and PM2.5
nonattainment and maintenance areas shall maintain records of the material applied. [Origin: R307-307].
[R307-307]

Monitoring:

Records required for this permit condition will serve as monitoring.

Recordkeeping:

Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.

For Salt - the records shall include the quantity applied, the percent by weight of insoluble solids
in the salt, and the percentage of the material that is sodium chloride (NaCl), magnesium chloride

(MgCl,), calcium chloride (CaCl,), or potassium chloride(KClI)..

For abrasives such as sand or crushed slag - The records shall include the quantity applied and the
percent by weight of fine material which passes the number 200 sieve in a standard gradation
analysis.

All records shall be maintained for a period of at least two years, and the records shall be made
available to the Director or his designated representative upon request.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.
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11.B.1.g

11.B.1.g.1

1.B.1.9.2

11.B.1.9.3

11.B.2

11.B.2.a

I1.B.2.a.1

11.B.2.a.2

Condition:

The sulfur content of any fuel oil or diesel burned shall be less than 0.0015 percent by weight. [Origin:
DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

Monitoring:

Records required for this permit condition will serve as monitoring.

Recordkeeping:

For each delivery of oil, the permittee shall either:

A. Determine the fuel sulfur content expressed as weight percent in accordance with the methods
of the American Society of Testing Materials (ASTM) Method D-4294-89 or approved

equivalent;

B. Inspect the fuel sulfur content expressed as weight percent determined by the vendor using
methods of the ASTM; or

C. Inspect documentation provided by the vendor that directly or indirectly demonstrates
compliance with this provision.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Conditions on Diesel Emergency Generators

Condition:

Visible emissions shall be no greater than 20 percent opacity. [Origin: DAQE-AN0107900015-13].
[R307-401-8(1)(a)(BACT)]

Monitoring:

If an affected emission unit is operated during a calendar year, an opacity observation of the
emission unit shall be performed in the calendar year that the emission unit was operated. The
opacity observation can be conducted at any time during the calendar year. The opacity
observation shall be conducted by an individual trained on the observation procedures of 40 CFR
60, Appendix A, Method 9, while the emission unit is operating. If visible emissions other than
condensed water vapor are observed from the emission unit, an opacity determination of that
emission unit shall be performed by a certified observer within 24 hours of the initial visual
emission observation. The opacity determination shall be performed in accordance with 40 CFR
60, Appendix A, Method 9.

Recordkeeping:

The permittee shall keep a log which includes the location and description of each affected
emission unit. For each calendar year for each affected emission unit, the log shall include either
the date of the opacity observation and if visual emission other than condensed water vapor were
observed or a note that the emission unit was not operated. Maintenance checks and readiness
testing are operation. For each observed visual emission other than condensed water vapor the
permittee shall record: date and time of visual emission observation, emission unit location and
description, time and date of opacity determination, and percent opacity. The records required
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by this provision and all data required by 40 CFR 60, Appendix A, Method 9 shall be maintained
in accordance with Provision 1.S.1 of this permit.

11.B.2.a.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.2.b Condition:

Emergency generators shall be used for electricity producing operation only during the periods when
electric power from the public utilities is interrupted, or for regular maintenance of the generators.
Maintenance checks and readiness testing of each generator is limited to 100 hours per rolling 12-month
period. The owner shall calculate a new 12 month total by the twentieth day of each month using data
from the previous 12 months. [Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

11.B.2.b.1 Monitoring:
Records required for this permit condition will serve as monitoring.

11.B.2.b.2 Recordkeeping:
Records documenting the usage of each generator shall be kept in a log and shall show the date
each generator was used, the duration in hours of each generator usage, the reason for each
generator usage, and, if the usage is an emergency, indicate the nature of the emergency. The

records of operation shall be kept on a weekly basis and shall be kept for all periods when the
facility is in operation. Records shall be maintained in accordance with Provision 1.S.1 of this

permit.

11.B.2.b.3 Reporting:
There; are no reporting requirements for this provision except those specified in Section | of this
permit.

I1.B.2.c Condition:

All RICE that are new, constructed, or reconstructed after June 12, 2006, shall comply with the
requirements of 40 CFR 63.6590(c). [Origin: 40 CFR 63.6590]. [40 CFR 63 Subpart ZZZZ]

11.B.2.c.1 Monitoring:
The source shall demonstrate compliance by keeping records of engine manufacturer data.
11.B.2.c.2 Recordkeeping:

Results of monitoring shall be maintained in accordance with DAQE-0107900014-12 and
Provision 1.S.1 of this permit.

11.B.2.c.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.3 Conditions on ZZZZ/1111 Diesel Emergency Generators
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11.B.3.a Condition:
The permittee shall operate and maintain affected emission units that achieve the emission standards as
required in 40 CFR 60.4205 over the entire life of the engine. The permittee shall do all of the following:
(1) Operate and maintain the stationary CI ICE and control device according to the manufacturer's
emission-related written instructions;

(2) Change only those emission-related settings that are permitted by the manufacturer;
[Origin: 40 CFR 60 Subpart 1111]. [40 CFR 60.4206, 40 CFR 60.4211(a), 40 CFR 63 Subpart ZZZZ]

11.B.3.a.1 Monitoring:
The permittee shall document activities performed to assure proper operation and maintenance.
11.B.3.a.2 Recordkeeping:

Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.

11.B.3.a.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.3.b Condition:

The permittee of affected emission units with a displacement of less than 30 liters per cylinder shall
purchase diesel fuel that meets the following per gallon standards of 40 CFR 80.510(b) for nonroad diesel
fuel:

1. Sulfur content no greater than 15 ppm (0.0015 percent) by weight and

2. A minimum cetane index of 40 or a maximum aromatic content of 35 volume percent.

[Origin: 40 CFR 60 Subpart I111]. [40 CFR 60.4207(b), 40 CFR 63 Subpart ZZZZ]

11.B.3.b.1 Monitoring:

Records to demonstrate compliances with this permit condition will serve as monitoring.
11.B.3.b.2 Recordkeeping:

For each fuel load received, the permittee shall maintain either fuel receipt records or other

documentation showing fuel meets the specifications of 40 CFR 80.510(b). These records shall
be maintained in accordance with Provision 1.S.1 of this permit.

11.B.3.b.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.3.c Condition:

Each emergency affected emission unit shall not exceed 100 hours of maintenance checks and readiness
testing per year unless the permittee maintains records indicating that Federal, State, or local standards
require maintenance and testing of affected emission units beyond 100hours per year. There is no time
limit on the use of emergency stationary RICE in emergency situations. Emergency engines may operate
up to 50 hours per year in non-emergency situations, but those 50 hours are counted towards the 100
hours per year provided for maintenance and testing. The 50 hours per year for non-emergency situations
cannot be used for peak shaving or to generate income for a facility to supply power to an electric grid or
otherwise supply non-emergency power as part of a financial arrangement with another entity. Any

Project OPP0107900008 Page 20 Title V Operating Permit #4900004002



operation other than emergency operation, maintenance and testing, and operation in non-emergency
situations for 50 hours per year, as permitted in 40CFR 60.4211(f), is prohibited. [Origin: 40 CFR 40
CFR 60 Subpart I111]. [40 CFR 60.4211(f), 40 CFR 63 Subpart ZZZZ]

11.B.3.c.1 Monitoring:

If an emergency affected emission unit does not meet the standards applicable to non-emergency
engines, the permittee shall install a non-resettable hour meter prior to startup of the engine.
[Origin: 40 CFR 60.4209(a)] Records required for this permit condition will serve as monitoring.

11.B.3.c.2 Recordkeeping:

Records of each affected emission unit shall be kept on a weekly basis in an operation and
maintenance log. Records shall distinguish between maintenance-related hours and emergency
use-related hours. If maintenance and testing beyond 100 hours per year are required by Federal,
State, or local standards, records of these standards shall also be kept.

Starting with the model years in Table 5 of 40CFR 60 Subpart Il11, if an affected emission unit
does not meet the standards applicable to non-emergency engines in the applicable model year,
the permittee shall keep records of the operation of the engine in emergency and non-emergency
service that are recorded through the non-resettable hour meter.The permittee must record the
time of operation of the engine and the reason the engine was in operation during that time.
(Origin: 40 CFR 60.4214(b))

Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.

11.B.3.c.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.3.d Condition:

For all affected emission units, except those that are modified, reconstructed, or removed from one
existing location and reinstalled at a new location, the permittee shall comply with paragraphs (a) through
(©).

() The permittee shall not install stationary ClI RICE (excluding fire pump engines) that do not meet the
applicable requirements for 2007 model year engines.

(b) The permittee shall not install stationary Cl RICE (excluding fire pump engines) with a maximum
engine power of less than 19 KW (25 HP) that do not meet the applicable requirements for 2008 model
year engines.

(c) In addition to the requirements specified in 40 CFR 60.4201,4202, 4204, and 4205, it is prohibited to
import stationary Cl RICE with a displacement of less than 30 liters per cylinder that do not meet the
applicable requirements specified in this section.[Origin: 40 CFR 60 Subpart I111]. [40 CFR 60.4208, 40
CFR 63 Subpart ZZZ2Z]

11.B.3.d.1 Monitoring:
Records required for this permit condition will serve as monitoring.
11.B.3.d.2 Recordkeeping:
The permittee shall keep records of the install date of each affected emission unit and the

applicable requirements (a, b, and/or c) for the emission unit. Records shall be maintained as
described in Provision I.S.1 of this permit.
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11.B.3.d.3

11.B.3.e

[1.B.3.e.l

11.B.3.e.2

11.B.3.e.3

11.B.3.f

11.B.3.f.1

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Condition:

Pre-2007 model year emergency affected emission units with a displacement of less than 10 liters per
cylinder that are not fire pump engines shall comply with the emission standards in Table 1 of 40 CFR 60
Subpart I1111. Modified or reconstructed affected emission units with a displacement of less than 10 liters
per cylinder that are not fire pump engines shall meet the emission standards in Table 1 of 40 CFR 60
Subpart 1111 applicable to the model year, maximum engine power, and displacement of the modified or
reconstructed engine. If the permittee conducts performance tests in-use on stationary CI ICE with a
displacement of less than 30 liters per cylinder they shall meet the not-to-exceed (NTE) standards as
indicated in 40 CFR 60.4212. [Origin: 40 CFR60 Subpart I111]. [40 CFR 60.4205(a), 40 CFR 63 Subpart
7277]

Monitoring:

The permittee shall demonstrate compliance according to one of the methods specified in
paragraphs (1) through (5) of this section.

(1) Purchasing an engine certified according to 40 CFR part 89 or 40 CFR part 94, as applicable,
for the same model year and maximum engine power. The engine must be installed and
configured according to the manufacturer's specifications.

(2) Keeping records of performance test results for each pollutant for a test conducted on a
similar engine. The test must have been conducted using the same methods specified in 40 CFR
60 Subpart 1111 and these methods must have been followed correctly.

(3) Keeping records of engine manufacturer data indicating compliance with the standards.

(4) Keeping records of control device vendor data indicating compliance with the standards.

(5) Conducting an initial performance test to demonstrate compliance with the emission standards
according to the requirements specified in 40 CFR 60.4212, as applicable.

(Origin: 40 CFR60.4211(b)).

Recordkeeping:
Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.
Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Condition:

2007 model year and later emergency affected emission units with a displacement of less than 30 liters
per cylinder that are not fire pump engines shall comply with the emission standards for new nonroad Cl
RICE in 40 CFR 60.4202, for all pollutants, for the same model year and maximum engine power for
their 2007 model year and later emergency stationary Cl RICE. [Origin: 40 CFR 60 Subpart I111]. [40
CFR 60.4205(a), 40 CFR 63 Subpart ZZZ7Z]

Monitoring:

The permittee shall comply by purchasing an engine certified to the emission standards in 40
CFR 60.4205(b) for the same model year and maximum engine power. The engine must be
installed, configured, operated, and maintained according to the manufacturer's emission-related
specifications. (Origin: 40 CFR 60.4211(c)).
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11.B.3.f.2 Recordkeeping:

Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.

11.B.3.f.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.4 Conditions on the Central Heating Plant.

11.B.4.a Condition:

The sulfur content of any coal or any mixture of coals burned shall not exceed either of the following:

1) 0.54 pounds of sulfur per million Btu heat input as determined by ASTM Method D-4239-85 or
approved equivalent, and

2) 0.60 percent by weight as determined by ASTM Method D-4294-89 or approved equivalent. [Origin:
DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

I1.B.4.a.1 Monitoring:
To determine sulfur content of coal, the source shall:
1) At least monthly, the weight percent sulfur and the fuel heating value shall be obtained by
submitting a coal sample to a laboratory acceptable to the Director, or
2) For each delivery of coal inspect the fuel sulfur content expressed as weight percent
determined by the vendor using methods of the ASTM, or
3) For each delivery of coal, inspect documentation provided by the vendor that indirectly
demonstrates compliance with this provision.

11.B.4.a.2 Recordkeeping:

Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.

11.B.4.a.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.4.b Condition:

Coal usage shall be no greater than 16,992 tons annually. Coal may be used as an emergency measure
fuel during the annual period starting November 1 and ending February 28 (or February 29 in the case of
leap year), with the approval of the Director, in the event both natural gas and fuel oil are unavailable.
The remainder of the year coal may be fired at the discretion of the permittee. In addition, coal may be
used during the winter months to perform stack testing as required by the DAQ. [Origin: DAQE-
AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

11.B.4.b.1 Monitoring:
No later than November 20 each year, the following calculations shall be performed to determine

annual coal consumption. Each bucket of coal introduced into the boilers shall be weighed and
totaled, giving the total annual coal consumption.
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11.B.4.b.2

Recordkeeping:
Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.
The following information shall be determined and maintained: The total amount of coal

introduced into the boilers annually as of the end of the October along with the weight of each
bucket introduced into the boilers.

11.B.4.b.3 Reporting:
In addition to the reporting requirements specified in Section | of this permit, the permittee shall
notify the Director of coal usage as an emergency measure.
11.B.4.c Condition:
Fuel oil consumption for maintenance shall be no greater than 90,000 gallons per rolling 12-month
period. [Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]
I1.B.4.c.1 Monitoring:
No later than the 20th day of each month, the following calculation shall be performed to
determine the consumption for the month. The inventory amount at the beginning of the month
shall be added to the total of all fuel oil receipts during the month. The inventory balance at the
end of the month shall then be subtracted from this sum to determine the amount consumed
during the month. The total consumption for the previous 12 month period shall be recorded each
month.
11.B.4.c.2 Recordkeeping:
Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.
11.B.4.c.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.
11.B.4.d Condition:
Natural gas consumption shall be no greater than 405 million standard cubic feet per rolling 12 month
period. [Origin: DAQE-AN0107900015-13]. [R307-401-8(b)(a)(BACT)]
11.B.4.d.1 Monitoring:
No later than the 20th of each month, consumption of natural gas for the previous month shall be
determined by examination of each gas supplier's billing records and/or meter readings, along
with an operation log recording the consumption on a daily basis. The total consumption for the
previous 12 month period shall be recorded each month.
11.B.4.d.2 Recordkeeping:

Project OPP0107900008

Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.
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11.B.4.d.3

I1.B.4.e

I1.B.4.e.1

11.B.4.e.2

11.B.4.e.3

11.B.5

11.B.5.a

I1.B.5.a.1

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Condition:
Fuel oil may be used for backup during natural gas curtailment (curtailment means the natural gas
provider/supplier imposes a curtailment or interruption of service which is involuntary and beyond the
control of the permittee). [Origin: DAQE-AN0107900015-3]. [R307-401-8(1)(a)(BACT)]
Monitoring:
Records required for this permit condition will serve as monitoring.
Recordkeeping:
Documentation to demonstrate the natural gas provider/supplier imposed a curtailment or
interruption of service which is involuntary and beyond the control of the permittee shall be
maintained in accordance with Provision 1.S.1 of this permit. Records necessary to develop
emissions estimates for the annual emission inventory shall be maintained in accordance with
Provision 1.S.1 of this permit.

Reporting:

In addition to the reporting requirements specified in Section | of this permit, the Director shall be
notified within three business days of using fuel oil during a natural gas curtailment.

Conditions on Central Heating Plant Dc Boiler #1.

Condition:

Emissions of NO, shall be no greater than 9.55 Ibs/hour and no greater than 95 ppmdv (using 7% excess
oxygen). [Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

Monitoring:
Stack testing shall be performed as specified here:

(a) Frequency. If the boiler is operated for more than 100 hours per rolling 12 month period, the
stack test shall be performed within 60 days of exceeding the 100 hours of operation. Supervisor
monitoring and maintaining an operations log shall determine hours of operation.

(b) Notification. The Director shall be notified at least 30 days prior to conducting any required
emission testing. A source test protocol shall be submitted to DAQ when the testing notification
is submitted to the Director.

The source test protocol shall be approved by the Director prior to performing the test(s). The
source test protocol shall outline the proposed test methodologies, stack to be tested, and
procedures to be used. A pretest conference shall be held, if directed by the Director.

(c) Sample Location. The emission point shall be designed to conform to the requirements of 40
CFR 60, Appendix A, Method 1, or other EPA approved testing method as acceptable to the
Director. An Occupational Safety and Health Administration (OSHA) or Mine Safety and Health
Administration (MSHA) approved access shall be provided to the test location.
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[1.B.5.a.2

[1.B.5.a.3

11.B.5.b

11.B.5.b.1

11.B.5.b.2

11.B.5.b.3

11.B.5.c

(d) Volumetric Flow Rate: The volumetric flow rate shall be measured using 40 CFR 60,
Appendix A, Method 2 or other EPA approved testing method as acceptable to the Director.

(e) Nitrogen Oxides (NO,): NO, shall be measured using 40 CFR 60, Appendix A, Method 7,
7A, 7B, 7C, 7D, 7E, or other EPA approved testing method as acceptable to the Director.

(f) Calculations: To determine mass emission rates (Ib/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the volumetric flow rate and
any necessary conversion factors determined by the Director, to give the results in the specified
units of the emission limitation.

(g) The production rate during all compliance testing shall be no less than 90% of the average
production achieved in the previous three (3) years.

Recordkeeping:

Results of all stack testing shall be recorded and maintained in accordance with the associated test
method and Provision 1.S.1 of this permit.

Reporting:

Results of required stack testing shall be submitted to the Director within 60 days of completion
of the testing. The submittal shall clearly identify results and indicate compliance status. The
annual compliance certification required by Provision L in Section | of this permit shall use the
most recent test results as a basis for stating compliance status for this limitation.

Condition:

Visible emissions shall be no greater than 10 percent opacity when burning natural gas and no greater
than 20% when burning fuel oil. [Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

Monitoring:

While burning natural gas, use of that fuel type shall be verified in lieu of monitoring via visible
emissions observations. When fuel oil is burned the opacity will be measured by the opacity
meter located on the Central Heating Plant stack.

Recordkeeping:

Records of fuel type used daily shall be maintained as described Provision 1.S.1 of this permit.
Results of opacity observations shall be recorded and maintained as described in Provision 1.S.1
of this permit.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Condition:
The permittee shall burn natural gas as primary fuel and fuel oil as backup fuel. The source shall notify

the Director within three business days of using fuel oil. [Origin: DAQE-AN0107900015-13]. [R307-
401-8(1)(a)(BACT)]
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11.B.5.c.1

11.B.5.c.2

[1.B.5.c.3

11.B.5.d

11.B.5.d.1

11.B.5.d.2

11.B.5.d.3

11.B.5.e

11.B.5.e.1

[1.B.5.e.2

11.B.5.e.3

11.B.6

Project OPP0107900008

Monitoring:

Records required for this permit condition will serve as monitoring.

Recordkeeping:

The daily operation log shall be maintained to document the type of fuel used. Documentation of
natural gas curtailment shall be maintained. Records shall be maintained as described in
Provision 1.S.1 of this permit.

Reporting:

Notification as required in the condition is the only reporting provision except those specified in
Section | of this permit.

Condition:

The permittee shall keep daily records in the operation log of the amounts of each fuel combusted each
day. [Origin: 40 CFR 60 Subpart Dc]. [40 CFR 60.48¢c(g)]

Monitoring:

Fuel consumption for each affected emission unit shall be determined by a fuel meter, or other
method approved by the Director.

Recordkeeping:

Records of the amounts of each fuel combusted during each day for each affected unit shall be
maintained as described in Provision I.S.1 of this permit.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Condition:

The permittee shall comply with all applicable requirements of 40 CFR 60 Subpart A. [Origin: 40 CFR
60 Subpart A]. [40 CFR 60 Subpart A]

Monitoring:
Records required for this permit condition will serve as monitoring.
Recordkeeping:

All applicable records and notifications required by 40 CFR 60 Subpart A shall be maintained in
accordance with provision 1.S.1 of this permit.

Reporting:

The permittee shall comply with the reporting requirements in Section | of this permit and any
additional reporting and notification requirements of 40 CFR 60 Subpart A.

Conditions on Central Heating Plant Coal Boilers #2 & #3.
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11.B.6.a Condition:

Emissions of NO, shall be no greater than 37.4 lbs/hour or 331 ppmdyv (using 7% excess oxygen) from
each of boilers #2 and #3. [Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

I1.B.6.a.1 Monitoring:
Stack testing shall be performed as specified here:
(a) Frequency. The source shall be tested every three years.

(b) Notification. The Director shall be notified at least 30 days prior to conducting any required
emission testing. A source test protocol shall be submitted to DAQ when the testing notification
is submitted to the Director.

The source test protocol shall be approved by the Director prior to performing the test(s). The
source test protocol shall outline the proposed test methodologies, stack to be tested, and
procedures to be used. A pretest conference shall be held, if directed by the Director.

(c) Sample Location. The emission point shall be designed to conform to the requirements of 40
CFR 60, Appendix A, Method 1, or other EPA approved testing method as acceptable to the
Director. An Occupational Safety and Health Administration (OSHA) or Mine Safety and Health
Administration (MSHA) approved access shall be provided to the test location.

(d) Volumetric Flow Rate: The volumetric flow rate shall be measured using 40 CFR 60,
Appendix A, Method 2 or other EPA approved testing method as acceptable to the Director.

(e) Nitrogen Oxides (NO,): NO, shall be measured using 40 CFR 60, Appendix A, Method 7,
7A, 7B, 7C, 7D, TE, or other EPA approved testing method as acceptable to the Director.

(f) Calculations: To determine mass emission rates (Ib/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the volumetric flow rate and
any necessary conversion factors determined by the Director, to give the results in the specified
units of the emission limitation.

(g) The production rate during all compliance testing shall be no less than 90% of the average
production achieved in the previous three (3) years.

11.B.6.a.2 Recordkeeping:

Results of all stack testing shall be recorded and maintained in accordance with the associated test
method and Provision 1.S.1 of this permit.

11.B.6.a.3 Reporting:
Results of required stack testing shall be submitted to the Director within 60 days of completion
of the testing. The submittal shall clearly identify results and indicate compliance status. The
annual compliance certification required by Provision L in Section | of this permit shall use the
most recent test results as a basis for stating compliance status for this limitation.

11.B.7 Central Heating Plant Db Boilers #4 & #6.

I1.B.7.a Condition:

Each boiler shall not exceed a 10 percent annual capacity factor (Annual capacity factor as defined in 40

Project OPP0107900008 Page 28 Title V Operating Permit #4900004002



CFR 60.41b). [Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]
I1.B.7.a.1 Monitoring:
The permittee shall calculate the annual capacity factor individually for distillate oil and natural
gas for the reporting period.

The annual capacity factor is determined on a 12-month rolling average basis with a new annual
capacity factor calculated at the end of each calendar month. (40 CFR Part 60.49b(d))

The combined annual capacity factor shall be calculated as A/P x 100
A = actual heat input from oil and natural gas during the calendar year.

P = potential heat input from 8,760 hours of operation during a calendar year at the maximum
steady state design heat input capacity.

Potential heat input is calculated as:
P = (192 MMBtu/Hours) x (8,760 Hours/Year).
11.B.7.a.2 Recordkeeping:
Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.
The following records shall be maintained for each operation day:
(1) Calendar date.
(2) The numbers of hours of operation.
(3) Hourly steam load.
(4) The amounts of each fuel combusted during each day.
(40 CFR Part 60.49b(p) and 40 CFR Part 60.49b(d)).
11.B.7.a.3 Reporting:
The permittee shall submit reports every six months containing:
(1) The annual capacity factor for the previous 12 months, and
(2) Results of any nitrogen oxides emissions test required during the reporting period, and
(3) The hours of operation during the reporting period, and
(4) The hours of operation since the last nitrogen oxides emissions test. (40 CFR Part 60.49b(q)

and 40 CFR Part 60.49b(w)).

There are no other reporting requirements for this provision except those specified in Section | of
this permit.
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I1.B.7.b Condition:

Emissions of NO, shall be no greater than 38.5 Ibs/hour and no greater than 127 ppmdyv (using 7% excess
oxygen) from each of boilers #4 and #6. [Origin: DAQE-AN0107900015-13]. [R307-401-
8(1)(a)(BACT)]

11.B.7.b.1 Monitoring:
Stack testing shall be performed as specified here:
(a) Frequency. The source shall be tested every three years.

(b) Notification. The Director shall be notified at least 30 days prior to conducting any required
emission testing. A source test protocol shall be submitted to DAQ when the testing notification
is submitted to the Director.

The source test protocol shall be approved by the Director prior to performing the test(s). The
source test protocol shall outline the proposed test methodologies, stack to be tested, and
procedures to be used. A pretest conference shall be held, if directed by the Director.

(c) Sample Location. The emission point shall be designed to conform to the requirements of 40
CFR 60, Appendix A, Method 1, or other EPA approved testing method as acceptable to the
Director. An Occupational Safety and Health Administration (OSHA) or Mine Safety and Health
Administration (MSHA) approved access shall be provided to the test location.

(d) Volumetric Flow Rate: The volumetric flow rate shall be measured using 40 CFR 60,
Appendix A, Method 2 or other EPA approved testing method as acceptable to the Director.

(e) Nitrogen Oxides (NOy): NOy shall be measured using 40 CFR 60, Appendix A, Method 7,
7A, 7B, 7C, 7D, TE, or other EPA approved testing method as acceptable to the Director.

(F) Calculations: To determine mass emission rates (Ib/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the volumetric flow rate and
any necessary conversion factors determined by the Director, to give the results in the specified
units of the emission limitation.

(g) The production rate during all compliance testing shall be no less than 90% of the average
production achieved in the previous three (3) years.

11.B.7.b.2 Recordkeeping:

Results of all stack testing shall be recorded and maintained in accordance with the associated test
method and Provision 1.S.1 of this permit.

11.B.7.b.3 Reporting:
Results of required stack testing shall be submitted to the Director within 60 days of completion
of the testing. The submittal shall clearly identify results and indicate compliance status. The

annual compliance certification required by Provision L in Section I of this permit shall use the
most recent test results as a basis for stating compliance status for this limitation.
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I1.B.7.c

11.B.7.c.1

11.B.7.c.2

[1.B.7.c.3

11.B.7.d

11.B.7.d.1

11.B.7.d.2

11.B.7.d.3

I1.B.7.e

11.B.7.e.1

Condition:
Visible emissions shall be no greater than 10 percent opacity when burning natural gas and no greater
than 20% opacity when burning fuel oil. [Origin: DAQE-AN0107900015-13]. [R307-401-
8(1)(a)(BACT)]
Monitoring:
While burning natural gas, use of that fuel type shall be verified in lieu of monitoring via visible
emissions observations. When fuel oil is burned then the opacity will be measured by the opacity
meter located on the Central Heating Plant stack.
Recordkeeping:
Records of fuel type used daily shall be maintained as described in Provision 1.S.1 of this permit.
Results of opacity meter results shall be recorded and maintained as described in Provision 1.S.1
of this permit.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Condition:
The permittee shall burn natural gas as primary fuel and fuel oil as backup fuel. The source shall notify
the Director within three business days of using fuel oil. [Origin: DAQE-AN0107900015-13]. [R307-
401-8(1)(a)(BACT)]
Monitoring:
Records required for this permit condition will serve as monitoring.
Recordkeeping:
Fuel receipts shall be maintained to document the type of fuel used. Documentation of natural
gas curtailment shall be maintained. Records shall be maintained as described in Provision 1.S.1
of this permit.

Reporting:

Notification as required in the condition is the only reporting provision except those specified in
Section | of this permit.

Condition:

The permittee shall keep daily records of the amounts of each fuel combusted each day. [Origin: 40 CFR
60 Subpart Db]. [40 CFR 60.49b(d)]

Monitoring:

Fuel consumption for each affected emission unit shall be determined by a fuel meter, or other
method approved by the Director.
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11.B.7.e.2 Recordkeeping:

Records of the amounts of each fuel combusted during each day for each affected unit shall be
maintained as described in Provision 1.S.1 of this permit.

11.B.7..3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.

11.B.7.f Condition:

The permittee shall comply with all applicable requirements of 40 CFR 60 Subpart A. [Origin: 40 CFR
60 Subpart A]. [40 CFR 60 Subpart A]

11.B.7.f.1 Monitoring:
Records required for this permit condition will serve as monitoring.
11.B.7.f.2 Recordkeeping:

All applicable records and notifications required by 40 CFR 60 Subpart A shall be maintained in
accordance with provision 1.S.1 of this permit.

11.B.7.f.3 Reporting:

The permittee shall comply with the reporting requirements in Section | of this permit and any
additional reporting and notification requirements of 40 CFR 60 Subpart A.

11.B.8 Conditions on the Central Heating Plant Coal Boiler #5.

11.B.8.a Condition:

Emissions of NO, shall be no greater than 74.8 Ibs/hour or 331 ppmdv (using 7% excess o0xygen).
[Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

[1.B.8.a.1 Monitoring:
Stack testing shall be performed as specified here:
(a) Frequency. The source shall be tested every three years.
(b) Notification. The Director shall be notified at least 30 days prior to conducting any required
emission testing. A source test protocol shall be submitted to DAQ when the testing notification
is submitted to the Director.
The source test protocol shall be approved by the Director prior to performing the test(s). The
source test protocol shall outline the proposed test methodologies, stack to be tested, and
procedures to be used. A pretest conference shall be held, if directed by the Director.
(c) Sample Location. The emission point shall be designed to conform to the requirements of 40
CFR 60, Appendix A, Method 1, or other EPA approved testing method as acceptable to the
Director. An Occupational Safety and Health Administration (OSHA) or Mine Safety and Health
Administration (MSHA) approved access shall be provided to the test location.

(d) Volumetric Flow Rate: The volumetric flow rate shall be measured using 40 CFR 60,
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11.B.8.a.2

11.B.8.a.3

11.B.9

[1.B.9.a

11.B.9.a.1

Appendix A, Method 2 or other EPA approved testing method as acceptable to the Director.

(e) Nitrogen Oxides (NOy): NOy shall be measured using 40 CFR 60, Appendix A, Method 7,
7A, 7B, 7C, 7D, TE, or other EPA approved testing method as acceptable to the Director.

(f) Calculations: To determine mass emission rates (Ib/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the volumetric flow rate and
any necessary conversion factors determined by the Director, to give the results in the specified
units of the emission limitation.

(g) The production rate during all compliance testing shall be no less than 90% of the average
production achieved in the previous three (3) years.

Recordkeeping:

Results of all stack testing shall be recorded and maintained in accordance with the associated test
method and Provision 1.S.1 of this permit.

Reporting:

Results of required stack testing shall be submitted to the Director within 60 days of completion
of the testing. The submittal shall clearly identify results and indicate compliance status. The
annual compliance certification required by Provision L in Section I of this permit shall use the
most recent test results as a basis for stating compliance status for this limitation.

Conditions on the Central Heating Plant Baghouse.

Condition:

Emissions of PMy, shall be no greater than 1.83 Ibs/hour and 0.010 grains/dscf (using 68 degrees F &
29.92 in. Hg). [Origin: DAQE-AN0107900015-13]. [R307-401-8(1)(a)(BACT)]

Monitoring:
Stack testing shall be performed as specified here:
(a) Frequency. The source shall be tested every three years.

(b) Notification. The Director shall be notified at least 30 days prior to conducting any required
emission testing. A source test protocol shall be submitted to DAQ when the testing notification
is submitted to the Director.

The source test protocol shall be approved by the Director prior to performing the test(s). The
source test protocol shall outline the proposed test methodologies, stack to be tested, and
procedures to be used. A pretest conference shall be held, if directed by the Director.

(c) Sample Location. The emission point shall be designed to conform to the requirements of 40
CFR 60, Appendix A, Method 1, or other EPA approved testing method as acceptable to the
Director. An Occupational Safety and Health Administration (OSHA) or Mine Safety and Health
Administration (MSHA) approved access shall be provided to the test location.

(d) Volumetric Flow Rate: The volumetric flow rate shall be measured using 40 CFR 60,
Appendix A, Method 2 or other EPA approved testing method as acceptable to the Director.

(e) PMyo: For stacks in which no liquid drops are present, the following methods shall be used:
40 CFR 51, Appendix M, Methods 201, 201a, or other EPA approved testing method as
acceptable to the Director.
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For stacks in which liquid drops are present, methods to eliminate the liquid drops should be
explored. If no reasonable method to eliminate the drops exists, then the following methods shall
be used: 40 CFR 60, Appendix A, Method 5, 5a, 5d, or 5e as appropriate, or other testing
methods approved by the Director. The back half condensibles shall also be tested using the
method specified by the Director. The portion of the front half of the catch considered PM, shall
be based on information in Appendix B of the fifth edition of the EPA document, AP-42, or other
data acceptable to the Director.

The back half condensibles shall not be used for compliance demonstration but shall be used for
inventory purposes.

(f) Calculations: To determine mass emission rates (Ib/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the volumetric flow rate and
any necessary conversion factors determined by the Director, to give the results in the specified
units of the emission limitation.

(g) The production rate during all compliance testing shall be no less than 90% of the average
production achieved in the previous three (3) years.

11.B.9.a.2 Recordkeeping:

Results of all stack testing shall be recorded and maintained in accordance with the associated test
method and Provision 1.S.1 of this permit.

11.B.9.a.3 Reporting:

Results of required stack testing shall be submitted to the Director within 60 days of completion
of the testing. The submittal shall clearly identify results and indicate compliance status. The
annual compliance certification required by Provision L in Section I of this permit shall use the
most recent test results as a basis for stating compliance status for this limitation.

11.B.9.b Condition:

Visible emissions shall be no greater than 10 percent opacity. [Origin: DAQE-AN0107900015-13 and 40
CFR 63.11201(c)]. [40 CFR 63 Subpart JJJJJJ, R307-401-8(1)(a)(BACT)]

11.B.9.b.1 Monitoring:

The permittee shall calibrate, maintain and operate a continuous monitoring system for measuring
the opacity of emissions discharged to the atmosphere in accordance with R307-170 and shall
record the output of the system. The output shall be reviewed at least monthly for compliance
with the opacity limit; compliance is to be based on the percent opacity averaged over six
consecutive minutes. Effective March 12, 2014, monitoring shall also meet the requirements of
40 CFR 63, Subpart JJJJJJ.

11.B.9.b.2 Recordkeeping:
Results of the continuous opacity monitoring shall be recorded and maintained in accordance

with Provision 1.S.1 of this permit. Effective March 12, 2014, recordkeeping shall also meet the
requirements of 40 CFR 63.11225.
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11.B.9.b.3

11.B.10

11.B.10.a

11.B.10.a.1

11.B.10.a.2

11.B.10.a.3

11.B.11

11.B.11.a

11.B.11.a.1

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit. Effective March 12, 2014, reporting shall also meet the requirements of 40 CFR
63.11225.

Conditions on the Laundry Dry Cleaning Units.

Condition:

Dry cleaning equipment shall not exceed 55.6 gallons of iso-paraffin hydrocarbon (IPH) consumption per
rolling 12-month period. At initial start-up, all dry cleaning equipment will be filled to a volume of up to
175 gallons total of IPH. This initial fill volume shall not be included in the rolling 12-month total. No
other VOC or HAP emitting solvent shall be used for dry cleaning application. [Origin: DAQE-
AN107900015-13]. [R307-401-8]

Monitoring:

Compliance with each limitation shall be determined on a rolling 12-month total. Based on the
first day of each month, a new 12-month total shall be calculated using data from the previous 12
months. Monthly calculations shall be made no later than 20 days after the end of each calendar
month. Consumption shall be determined by examination of each supplier's billing records and
use of IPH each month.

Recordkeeping:

Records of consumption shall be kept for all periods when the dry cleaning system is in
operation.

Records shall be maintained in accordance with Provision 1.S.1 of this permit.
Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Conditions on Paint Booths.

Condition:

Visible emissions shall be no greater than 10 percent opacity. [Origin: DAQE-AN0107900015-13].
[R307-401-8(1)(a)(BACT)]

Monitoring:

In lieu of monitoring via visible emissions observations, the spray booth particulate capture
system shall be maintained per the manufacturer's recommendations and inspected to demonstrate
that functioning properly. Inspections shall consist of the following observations made at the
specified frequencies:

A. Inspection for holes in the particulate filters - weekly

B Inspection of the particulate filters to determine proper installation within the support rack -
weekly

C. Inspection of the exhaust fan to ensure that it is operating - whenever the spray booths begin
operation.
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11.B.11.a.2

[1.B.11.a.3

11.B.12

11.B.12.a

11.B.12.a.1

11.B.12.a.2

11.B.12.a.3

11.B.13

11.B.13.a

11.B.13.a.1

11.B.13.a.2

Recordkeeping:

Results of maintenance and inspection shall be maintained in accordance with Provision 1.S.1 of
this permit.

Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Conditions on Cyclonic Dust Collector.

Condition:

Visible emissions shall be no greater than 20 percent opacity. [Origin: DAQE-AN0107900015-13].
[R307-305-3(1)]

Monitoring:

For each emissions unit operated during a semi annual period (i.e., January through June, July
through December), a visual opacity survey shall be performed during the semi-annual period of
operation. The opacity survey can be conducted anytime during the semi-annual period while
the unit is operating. The opacity survey shall be conducted by an individual trained on the
observation procedures of 40 CFR 60, Appendix A, Method 9. If visible emissions other than
condensed water vapor are observed from the emission unit, an opacity determination of that
emission unit shall be performed by a certified observer within 24 hours of the initial visual
emission observation. The opacity determination shall be performed in accordance with 40 CFR
60, Appendix A, Method 9.

Recordkeeping:
Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.
Reporting:

There are no reporting requirements for this provision except those specified in Section | of this
permit.

Conditions on Coal Fired Boilers.

Condition:
The source shall minimize the boiler's startup and shutdown periods following the manufacturer's
recommended procedures. If manufacturer's recommended procedures are not available, the source shall
follow recommended procedures for a unit of similar design for which manufacturer's recommended
procedures are available. Compliance shall be maintained in accord with 40 CFR 63.11223. [Origin: 40
CFR 63.11196(a)(1), 40 CFR 63.11210(c), and 40 CFR 63.11223]. [40 CFR 63 Subpart JJJJJJ]
Monitoring:
Records required for this permit condition will serve as monitoring

Recordkeeping:

Record keeping shall be maintained in accord with 40 CFR 63.11225 and as described in
Provision 1.S.1 of this permit.
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11.B.13.a.3

11.B.13.b

11.B.13.b.1

11.B.13.b.2

11.B.13.b.3

11.B.13.c

11.B.13.c.1

11.B.13.c.2

11.B.13.c.3

Reporting:

The permittee shall comply with the reporting requirements in Section | of this permit and
reporting and notification requirements of 40 CFR 63.11225.

Condition:
The source shall meet the requirements of Table 1. Initial compliance shall be demonstrated within 180
days of the effective date (September 17, 2014). [Origin: 40 CFR 63.11196(a)(2), 40 CFR 63.11201(a),
and 40 CFR 63.11210(b)]. [40 CFR 63 Subpart JJJJJJ]
Monitoring:
Compliance with the mercury limit will be demonstrated by fuel analysis conducted according to
40 CFR 63.11213 and 40CFR 63, Subpart JJJJJJ, Table 5 using procedures in 40 CFR
63.11211(c). [Origin: 40 CFR 63.11205(b)] Frequency of fuel analysis shall be according to 40
CFR 63.11213, 40 CFR 63.11222(a)(3), and 40 CFR 63.11220(e).
Compliance with the CO limit shall be demonstrated by maintaining the oxygen level at or above
the lowest 1-hour average oxygen level measured during the most recent CO performance stack
test. Oxygen shall be monitored by a continuous emission monitor (CEM) in accord with 40 CFR
63.11205(c), 40 CFR 63.11221, 40 CFR 63.11222, and 40 CFR 63.11224. CO performance stack
testing shall be in accord with 40 CFR 63.11212, 40 CFR 63.11220(a) & (d), and Table 3(7).
Recordkeeping:

Record keeping shall be maintained in accord with 40 CFR 63.11225 and as described in
Provision 1.S.1 of this permit.

Reporting:

The permittee shall comply with the reporting requirements in Section I of this permit and
reporting and notification requirements of 40 CFR 63.11225.

Condition:
The source shall complete a one time energy assessment performed by a qualified energy assessor
meeting the criteria of 40 CFR 63, Subpart JJJJJJ, Table 2 (4). [Origin: 40 CFR 63.11196(a)(3)]. [40
CFR 63 Subpart JJJJJJ]

Monitoring:

Records required for this permit condition will serve as monitoring.

Recordkeeping:

Record keeping shall be maintained in accord with 40 CFR 63.11225 and as described in
Provision 1.S.1 of this permit.

Reporting:

The permittee shall comply with the reporting requirements in Section I of this permit and
reporting and notification requirements of 40 CFR 63.11225.
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11.B.14 Baghouse Dust Collectors.

11.B.14.a Condition:

Visible emissions shall be no greater than 10 percent opacity. [Origin: DAQE-AN0107900015-13].
[R307-305-3]

11.B.14.a.1 Monitoring:
An opacity survey shall be conducted anytime during the semi-annual period (i.e., January
through June, July through December) while the unit is operating. The opacity survey shall be
conducted by an individual trained on the observation procedures of 40 CFR 60, Appendix A,
Method 9. If visible emissions other than condensed water vapor are observed from the emission
unit, an opacity determination of that emission unit shall be performed by a certified observer
within 24 hours of the initial visual emission observation. The opacity determination shall be
performed in accordance with 40 CFR 60, Appendix A, Method 9.
11.B.14.a.2 Recordkeeping:
Results of monitoring shall be maintained in accordance with Provision 1.S.1 of this permit.
11.B.14.a.3 Reporting:
There are no reporting requirements for this provision except those specified in Section | of this
permit.
1.C Emissions Trading
(R307-415-6a(10))
Not applicable to this source.
I.D Alternative Operating Scenarios.
(R307-415-6a(9))
Not applicable to this source.
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SECTION I1I: PERMIT SHIELD

A permit shield was not granted for any specific requirements.
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SECTION IV: ACID RAIN PROVISIONS

IV.A This source is not subject to Title IV. This section is not applicable.
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REVIEWER COMMENTS

This operating permit incorporates all applicable requirements contained in the following documents:

Incorporates DAQE-AN107900015-13 dated July 31, 2013

1. Comment on an item originating in AO DAQE-AN0107900015-13 regarding Diesel Emergency
Generators
Locations for emergency engines, horsepower, and manufacture date: All are diesel fired
compression ignition internal combustion engines.

Auxiliary Maintenance Building (75hp - before 1982),
Marriott Center (464 hp - 10/31/2013),

Cougar Stadium (235 hp - 8/1981),

Bean Life Science Museum (324hp - 9/13/2013),
Crabtree Technology Building (167 hp, before 1985),
Ernest L. Wilkinson Center (268 hp - 2/1996),

Cannon Center (352 hp - 11/28/2006),

Helaman Halls Telephone Node (75 hp - 11/29/1994),

J. Ruben Clarke Law Building (145 hp - 7/9/2008),
Smoot Administration Building (2 @ 335 hp each - 4/1990 and 4/1997),
Brewster Building (67 hp - before 1993),

Harman Continuing Education Building (201 hp - 6/23/1999),
Chemicals Management Building (150 hp - before 1999),
Miller Park Baseball Fields (26 hp - 9/27/2006),

Kimball Tower (308 hp - 10/1978),

Joseph F. Smith Building (450 hp - 7/9/2003),

Wyview Telephone Node (67 hp - 11/29/1994),

Wyview Park (67 hp - 3/31/1997),

Brimhall Building (150 hp - before 1999),

Conference Center (201 hp - 5/10/1995),

Indoor Practice Facility (308 hp - 8/1988),

Jesse Knight Building (380 hp - 10/2005),

Ellsworth Building (99 hp - 9/27/2006),

Information Technology Building (250 hp - 6/12/2008),
Physical Plant Central Heating (650 hp - before 1989),
Student Health Center (804 hp - before 1998),

Benson Building (2 @ 1005 hp each - both in 1994),
Talmage Building 3 @ 2220 hp each - 3/2002),

Tanner Building (755 hp - 10/1/2007),

Broadcast Building 1 (2922 hp - 11/5/2008),

Broadcast Building 2 (2922 hp - 11/5/2008),

Clyde Engineering BUilding (755 hp - 4/2011)

Heritage Housing Complex 1 (1220 hp - 2/15/2011)
Heritage Housing Complex 2 (1220 hp - 8/5/2013)

Life Science Building (2220 hp - 11/15/2013). [Last updated May 14, 2014]

2. Comment on an item originating in AO DAQE-AN0107900015-13 regarding Diesel Emergency
Generators
Conversion Factor: Permittee asked that we include the standard conversion factor from
kW to hp to avoid confusion. The conversion is: 1 hp = 0.746 kW [Last updated May 14,
2014]
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3. Comment on an item originating in AO DAQE-AN0107900015-13 regarding Four Paint Booths
Other small paint booths: In addition to the four paint booths listed in the permit, there are
small paint booths in the following buildings:

M.L. Bean Museum

Museum of Art

Harris Fine Arts Center
Fletcher Building

Brewster Building

Clyde Building

Stephen L. Richards Building
B-73, East of Snell Building
University Press Building
Wilkinson Building
Information Technology Building

Students build and paint scale models, stage props, and similar items in these areas as part
of the educational experience. These small booths are considered environmentally
insignificant and have no applicable requirements.

[Last updated May 14, 2014]

4, Comment on an item originating in AO DAQE-AN0107900015-13 regarding Unit 9 - Small
Natural Gas Fired Boilers
Locations of boilers: Boilers <56 MMBTU/HR are in the following locations:

ROTC Building

University Press Building
Dairy Products Building
[Last updated May 14, 2014]

5. Comment on an item originating in 40 CFR 60.44b(k) regarding Units 4 & 6 - Boilers #4 & 6
NO, monitoring: Conditions in the AO and operating permit require the source to meet 40
CFR 60.44b(j) for boiler 4 and 6. Therefore these two boilers are not required to meet the
NO, emission limits of 40 CFR 60, Subpart Db. The NO, CEM of 40 CFR 60.46b(e) is
not necessary. [Last updated May 14, 2014]

6.  Comment on an item originating in AO DAQE-AN0107900015-13 regarding Four Paint Booths
Spray Booths: AO condition 11.B.1.d has not been carried over into this permit. The
requirement for equipping spray booths with particulate capture systems is not an emission
or work practice limit. It is a construction specification and, therefore, is not carried over
into this Operating Permit as a limit, but is included as part of the emissions unit
description. The AQ requirement for all air to pass through the particulate capture system
will be met through filter system inspections included in the spray booth parametric
opacity monitoring condition in this permit. [Last updated May 14, 2014]

7. Comment on an item originating in 40 CFR 64 regarding Permitted Source
Permitted Source, 40 CFR 64: BYU provided a CAM applicability evaluation. The
Central Heating Plant coal fired boilers are subject to emission limitations and they do
have a control device to achieve compliance with PM 10 requirements. Based upon the
coal usage limitation in this permit and AP 42 factors for the coal fired boilers, the pre-
control device emissions are 52.7 tons per year. There are no CAM requirements in this
permit. [Last updated May 14, 2014]

8. Comment on an item originating in 40 CFR 63, Subpart ZZZZ regarding Diesel Emergency
Generators
Stationary RICE: Existing stationary institutional emergency RICE located at an area
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source of HAP do not have to meet the requirements of 40 CFR 63 subpart ZZZZ and
subpart A. No initial notification is necessary. A new RICE located at an area source shall
meet the requirements of 40 CFR 63, Subpart ZZZZ by meeting the requirements of 40
CFR 60, Subpart I11. [Last updated May 14, 2014]

9.  Comment on an item originating in AO DAQE-AN0107900015-13 regarding Printing Equipment
AO DAQE-AN0107900015-13 condition I1.B.1.b.E: Visible emissions limit has not been
carried over into the Title VV Permit as there is no combustion or other process that can
reasonably cause an opacity violation in the print shop. [Last updated May 14, 2014]

10. Comment on an item originating in AO DAQE-AN0107900015-13 regarding Laundry Boilers
Opacity limit: The two laundry boilers are only allowed to burn natural gas. For that
reason, the 10% opacity limit in the AO was not carried over as a permit condition. [Last
updated May 14, 2014]

11.  Comment on an item originating in R307-415-3 regarding Permitted Source
Greenhouse Gases (GHGs): GHG applicability has been reviewed and evaluated in this
permit action and there are no GHG requirements included in this permit. [Last updated
May 14, 2014]

12,  Comment on an item originating in AO DAQE-AN0107900015-13 regarding Permitted Source
Opacity limit: The AO indicates all other points not specifically listed are to have a 20%
opacity limit. The only sources not specifically listed are the small boilers each less than
5.0 MMBTU/hr. These boilers are only fired by natural gas; therefore this limit was not
carried over into this permit. [Last updated May 14, 2014]

13.  Comment on an item originating in 40 CFR 60, Subpart K, Ka, Kb regarding Misc. Fuel Tanks
Fuel Oil Storage Tanks: The regulations do not apply due to vapor pressure and tank size.
[Last updated May 14, 2014]

14. Comment on an item originating in AO DAQE-AN0107900015-13 regarding Permitted Source

Boilers: The source requested clarification that the boilers in this permit are high
temperature water generators. [Last updated May 14, 2014]
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To:
Through:
From:
Date:

Subject:

DAQC-1237-12
Site ID 10790 (B4)

MEMORANDUM
STACK TEST FILE - BRIGHAM YOUNG UNIVERSITY

Harold Burge, Major Source Compliance Section Manager /%f:;_ﬂ

Rob Leishman, Environmental Scientist %

10/19/2012

Company: Brigham Young University

Location: BYU Physical Plant Department, 225 BRWB, Provo, Utah County, Utah
Contact: Steven Zohner, 801-422-2804

Tester: TETCO

Source: Central Heating Plant Boilers #4 and #6

Airs #: 049-00004

Permit# Title V operating permit 490004002 dated 4/14/2011

Action Code: 3A

Subject: Review of Stack Test Report dated 1/9/2012

On 1/17/2012, DAQ received a test report for the Brigham Young University Central Heating Plant Boilers #4 and #6, in
Provo, Utah. Testing was performed on 12/6/2011, to demonstrate compliance with the NOx emission limits found in
Title V operating permit dated 4/14/ 2011, Condition IL.B.7.b. The DAQ-calculated test results are:

Source Test Date Pollutant Result Limit

Boiler #4 12/6/2011 NOx 74 ppmdv @ 7% O, 127 ppmdv @ 7% O,
15.1 Ib/hr 38.5 Ib/hr

Boiler #6 12/6/2011 NOy 81 ppmdv @ 7% O, 127 ppmdv @ 7% O,
18.6 Ib/hr 38.5 Ib/hr

DEVIATIONS: None noted.

CONCLUSION: The NOx emissions were in compliance with the applicable limits at the time of

testing.
RECOMMENDATION: No further action is necessary.
HPV: No compliance action is recommended.

Document Date 10/19/201

Qi T

DAQ-2012-009834




BYU Boiler #4 1-9-12

Division of Air Quality

Instrumental Reference Methods - Gaseous Measurements

T

Reference Methods 2, 3A, 6C, 7E, 10, & 19

Company Name

Company Contact:

Source Information

Brigham Young University
Steven Zohner

Contracting Company:

TETCO

Contact Phone No. 801-422-2804 COZ Interferece w/CO
Stack Designation: Boiler #4 Central Heat Plant [7 ] Yesl
Test & Review Dates
Test Date: 12/6/2011 High Flow Test Date: 1/0/1900 (
Review Date: 10/19/2012 Mid Flow Test Date: 1/0/1900 orrect For-©2—
Observer: Rob Leishman Low Flow Test Date: 1/0/1900 (
Reviewer: ROP LEISHMAN h
Emission Limits Emission Rates
SO, NOx (e(0) SO2 NOX co
Ibs/MMBtu
Ibs/hr 35.8 15.101
ppm 127.0 74.270
Percent
%02 Correction as a whole # l 7.00
Test Information Heat Input
fuel flow rate |Heat Input
Stack L.D. inches As ft"2 Y DIH @ Cp Pbar Pq (static) (Btu/hr) (Btu/hr.)
136.00 100.88 1.0040 1.649 0.84 25.60 -0.34
Round
Contractor Information
Contact: Dean Kitchen

Address: 90 E. Main. Lehi, Ut. 84043-2142
Phone No.: 801-768-0973
Project No.:
Method 19 - F factors for Coal, Oil, and Gas
Fd Fw Fe
scf/MMBtu  scf/MMBtu  scf/MMBtu
COAL
. O 10100 O 10540 O 1970
Bituminous O 9780 O 10640 O 1800
— 9860 11950 1910
S S O Tabs Are Sh
~n lO 9190‘] IO 320 ] |Q 1420 |
IO w0 | O 16w |
GAS  Natural O 8710 O 10610 O 1040
A O 8710 O 10200 1190 J |
Butane |O s70 | [O 1030 | |O 250 | |




BYU Boiler #4 1-9-12

Division of Air Quality

Brigham Young University

NSPS Relative Accuracy Performance Specification Test - CEMS C¢

Boiler #4 Central Heat Plant

IDS/MMBTU

Average Emission

Dry SO, NOx CO
1bs/Mbtu Average % concentration
Ibs/hr 15.10 COZ 02
ppm 74.27 6.20 10.40
ppm corrected for
%02
Run 1 Enter O2 or CO2
Dry | SO, NOx Cco CO, 0, 02
Atomic Weight 64 46 28
1Ibs/MMBtu (02) E=Cd x Fd x (20.9/(20.9-%02d))
Ibs/MMBtu (CO2) E=Cd x Fc x (100 / % CO2d)
Ibs/cu.ft 6.701E-06
Ibs/hr 15.101 6.20 10.40 |C For Cal Drift
ppm corrected for %O 74.27 6.20 10.40 |Raw Value
Run 2
Dry | so, NOx CO CO; 0,
Atomic Weight 64 46 28
Ibs/MMBtu (02) E=Cd x Fd x (20.9/(20.9-%024d))
1Ibs/MMBtu (CO2) E=Cd x Fc x (100 / % CO2d)
Ibs/cu.ft 6.749E-06
Ibs/hr 15.20875 6.20 10.40 |C For Cal Drift
ppm corrected for %0 74.80 6.20 10.40 |Raw Value
Run 3
Dry | so, | Nox Co Co, 0,
Atomic Weight 64 46 28 .
Ibs’sMMBtu (02) E=Cd x Fd x (20.9/(20.9-%02d))
IbssMMBtu (CO2) E=Cd x Fc x (100 / % CO2d)
Ibs/cu.ft 6.653E-06
Ibs/hr 14.993409 6.20 10.40 |C For Cal Drift
ppm corrected for %O 73.74 6.20 10.40 |Raw Value
Run 4
Dry | so, NOx | cCo CO, 0,
Atomic Weight 64 46 28
1Ibs/MMBtu (02) E=Cd x Fd x (20.9/(20.9-%024d))
1bs/MMBtu (C0O2) E=Cd x Fc x (100 / % CO2d)
1bs/cu.ft
Ibs/hr C For Cal Drift
ppm corrected for %O 0.00 0.00 |Raw Value




BYU Boiler #4 1-9-12

Calibration Frror Test
Test Date December 6,2011
- = Cyp;, or Cg - ACE Eq. 7E-1
Cylinder No. g’;‘: ;ratlon Cal. Gas CCV- Certlﬁ‘e d Measured Difference | Analyzer Cal. Status
oncentration Concentration Error
. Low-level | ~ 0.00 0.00 0.00%
00 0.00 0.00%
High-level qo 0.00 0.00%
Sec. 8.2.1 Cal Gas Verification
0 to 20% of CS - Cal. Span Low-Level 0.00%
40 to 60% of Cal. Span Mid-level 47.85%
100% of Cal. Span High-level 100.00 %
Test Date December 6, 2011 | CO,
CS - Cal. Span 10.00
Units %
. Chpj, or Cg - ACE Eq. 7E-1
Colinder Expueation Cal. Gas S Certlﬁ'e . MDeasureqd Difference Analyze?r Cal. Status
No. Date Concentration Concentration Erfor
Low-level 0.00 0.00 0.00 0.000 %
Mid-level 5.00 5.00 0.00 0.000%
High-level 10.00 10.00 0.00 0.000 %
% of Span Sec. 8.2.1 Cal Gas Verification
0 to 20% of Cal. Span Low-Level 0.00 %
40 to 60% of Cal. Span Mid-level 50.00%
100% of Cal. Span High-level 100.00%
Test Date | SO2
CS - Cal. Span
Units ppm
. Cp;e or Cg - ACE Eq. 7E-1
Cliler Expeiion Cal. Gas g Certlﬁ.ed I\Zc:asuresd Difference Analyz:r Cal. Status
Ho, Date Goncenfrition Concentration Error
Low-level
Mid-level
High-level
% of Span Sec. 8.2.1 Cal Gas Verification
0 to 20% of Cal. Span Low-Level
40 to 60% of Cal. Span Mid-level
100% of Cal. Span High-level
Test Date December 6, 2011 | NOx
CS - Cal. Span 88.90
Units ppm
. Cp;; or Cg - ACE Eq. 7E-1
Cylinder xpiralion Cal. Gas ol Cel‘tlﬁ'ed Nl;efasur:d Difference Analyzeqr Cal. Status
g Dtp e Concentration Error :
Low-level 0.00 0.00 0.00 0.000 %
Mid-level 43.70 43.90 0.20 0.225%
High-level - 88.90 §8.30 0.60 0.675%
% of Span Sec. 8.2.1 Cal Gas Verification
0 to 20% of Cal. Span Low-Level 0.00%
40 to 60% of Cal. Span Mid-level 49.16%
100% of Cal. Span High-level 100.00%
Test Date | Cco
CS - Cal. Span
Units ppm
" - . Cpir or Cs - ACE Eq. 7E-1
Cylinder Expiration Cal. Gas Cyv- Certlfi.ed MDerasuresd Difference Analyze?r Cal. Status
No. Date Concentration Conceiitiation Bitor
Low-level
Mid-level
High-level
% of Span Sec. 8.2.1 Cal Gas Verification
110 to 20% of Cal. Span Low-Level
40 to 60% of Cal. Span Mid-level
100% of Cal. Span High-level




BYU Boiler #4 1-9-12

Division of Air Quality Stack Test Review of

Brigham Young University
SO, NOx co Co, 0, Boiler #4 Central Heat Plant
CS Calibration Span | 8890 | | 1000 ] 209 [J co calibration Gas
Units ppm ppm ppm % e Unprotectec
CV - Cylinder Value: SO, NOx CO CO, 0,
Low-Level 0.00 0.00 0.00
Mid-Level 43.70 5.00 10.00
High-Level 88.90 10.00 20.90
0 to 20% of Cal. Span 0.00% 0.00% 0.00%
40 to 60% of Cal. Span 49.2% 50.0 % 47.8%
100% of Cal. Span 100.0 % 100.0% 100.0%
Cdir - Enter Actual Up-scale Cylinder Value Used To Correct Emission Concentration.
Cpir Cria [ 4370 ] 500 | 100e |
Calibration Error Test
Cs - Measured Concentration SO, NOx CcO CO, 0,
Low-Level 0.00 0.00 0.00
Mid-Level 43.90 5.00 10.00 ¥g§f cells so
High-Level 88.30 10.00 20.90 appropriate (
after the Cm
Enter Up-scale Analyzer Response to be used during testing. entered.
ACE Eq. 7E-1 4390 | [ 500 [ 1000 | Y ids scmmde
the Cma and
Low-Level 0.00% 0.00% 0.00% gas value.
ppmdv Difference 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Mid-Level 0.22% 0.00% 0.00%
ppmdyv Difference 0.2 0 0
Status Passed Cal. Passed Cal. Passed Cal.
High-Level 0.67% 0.00% 0.00%
ppmdv Difference 0.6 0 0 [[3 F%‘Ed Cal Error Dialog J
Status Passed Cal. Passed Cal. | Passed Cal /
Pre-Test Sampling System Bias /
Initial Values SO, NOx CcO CO, 0,
Co - Low-Level 0.10 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.11% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.1 TRUE 0 0 {7] Failed Bias Dialog
Pass or Failed Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy; - Up-scale Gas 43.90 5.00 1000 |
SBi - Up-Scale Bias TRUE 0.00% TRUE 0.00% 0.00%
Difference TRUE 0.00 TRUE 0.00 0.00
Pass or Failed Invalid Run TRUE Passed Cal. TRUE Passed Cal. Passed Cal.
Raw Test Data Time Start Stop
Test Date: 12/6/2011 SO, 0:21
SO, NOx Cco CO, 0, NOy 0:00 0:21
[ s64 62 | 104 co 0:00 021
0.0% 63.4% 0.0% 62.0% 49.8% CO,/0, 0:00 0:21
Post-Test System Bias 7E-2 SB=(Cs - Cdir)/CS x 100
Final Values SO, NOx co CO, 0,
Co - Low-Level -0.10 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.11% TRUE 0.00% 0.00% +5% of Span
|Difference TRUE 0.1 TRUE 0.0 0.0 Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy; - Up-scale Gas 44.00 5.00 10.00
SBi - Up-Scale Bias TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.1 TRUE 0.0 0.0
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Calibration Drift % of Span - D=ABS(SBf - SBi)
Low-Level Drift TRUE 0.00% TRUE 0.00% 0.00% Drift
Difference TRUE 0.2 TRUE 0.0 0.0 3% of Span
Pass or Re-Calibrate Pass Pass Pass [{j Failed Drift Dialog
Up-scale Gas Drift TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.1 TRUE 0.0 0.0
Pass or Re-Calibrate Pass Pass Pass




BYU Boiler #4 1-9-12

Division of Air Quality Stack Test Review of

Brigham Young University
Boiler #4 Central Heat Plant Flow & Moisture
As fth2 Pbar Pq (static) Ps AvgTsF CO2 - Fcop 02 N2+C Md Ms
100.88 25.60 - -0.34 25.58 321 6.20 10.40 83.40 29.41 28.25
Y Cp Vmcf Vic Ay TmF Vmstd Vw std Bws S Bws 7.3321
1.0040 0.84 50.844 99.00 99 41.220 4.660 0.1016 0.9990 0.999
Load - Megawatts
AvgSqrtDip Vs scfm wet acfm Qsd dscfh I];I::/Linput Low Mid High
0.1600 11.9 41,805 72,307 2.254E+6
#1 - Times
Date
Point No. dip” sqrt dl "p" tsF tmF (in) tmF (out) |Cp 3D Probe | ' Inii
1 0.035 0.19 312 85 85 786.4 708.4 78
2 0.028 0.17 319 83 84 646.2 635.6 10.6}
3 0.025 0.16 320 34 88 516.2 513.7 2:5
4 0.030 0.17 320 86 94 -912.1 904.2 7.9
5 0.017 0.13 318 89 98 0
6 0.015 0.12 317 92 98
7 0.013 0.11 316 93 102
8 0.015 0.12 319 95 105
9 0.023 0.15 316 98 108
10 0.028 0.17 324 99 110
11 0.022 0.15 324 101 112
12 0.023 0.15 325 103 111
13 0.035 0.19 319 103 111
14 0.040 0.20 327 104 113
15 0.037 0.19 327 105 115
16 0.035 0.19 327 106 116
17
18
19
20
21
22
23
24




BYU Boiler #4 1-9-12

Division of Air Quality Stack Test Review of
Brigham Young University

SO, NOx co CO, 0, Boiler #4 Central Heat Plant

CS Calibration Span | 8890 | | 1000 ] 2090

Units ppm ppm ppm % %o

CV - Cylinder Value: SO, NOyx CcO CO, 0,

Low-Level 0.00 0.00 0.00

Mid-Level 43.70 5.00 10.00

High-Level 88.90 10.00 20.90

0 to 20% of Cal. Span 0.00% 0.00 % 0.00%

40 to 60% of Cal. Span 49.2% 50.0% 47.8%

100% of Cal. Span 100.0 % 100.0 % 100.0%

Cdir - Enter Actual Up-scale Cylinder Value Used To Correct Emission Concentration.

Cuia 43.70 [ 500 10.00
Calibration Error Test
Measured Concentration SO, NOyx co CO, 0,
Low-Level 0.00 0.00 0.00
Mid-Level 43.90 5.00 10.00
High-Level 88.30 10.00 20.90
Enter Up-scale Analyzer Response to be used during testing.
ACE Eq. 7E-1 [ 4390 | [ 500 [ 1000 |
Low-Level 0.00% 0.00% 0.00%
ppmdyv Difference 0 0 0
Status Passed Cal. Passed Cal. | Passed Cal.
Mid-Level 0.22% 0.00% 0.00%
ppmdyv Difference 0.2 0 0
Status Passed Cal. Passed Cal. Passed Cal. |U Failed Cal Error Dialog
High-Level 0.67% 0.00% 0.00%
ppmdv Difference 0.6 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Pre-Test Sampling System Bias
Initial Values SO, NOx Cco CO, 0,
Co - Low-Level -0.10 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.11% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.1 TRUE 0 0 ] Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy - Up-scale Gas 44.00 5.00 10.00
SBi - Up-Scale Bias TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.1 TRUE 0 0
Pass or Invalid Run TRUE Passed Cal. TRUE Passed Cal. Passed Cal.
Raw Test Data Time Start Stop
Test Date:  12/6/2011 SO, 0:21
SO, NOyx Cco CO, 0, NOx 0:00 0:21
[ 10 62 | 104 co [ o000 | oz
0.0% 64.1% 0.0% 62.0% 49.8% CO,/0, | 0:00 0:21
Post-Test System Bias 7E-2 SB=(Cs - Cdir)/CS x 100
Final Values SO, NOy CcoO CO, 0,
Cp - Low-Level -0.10 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.11% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.1 TRUE 0.0 0.0 "] Failed Bias Dialog [
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy - Up-scale Gas 44.10 5.00 10.00
SBi - Up-Scale Bias TRUE 0.22% TRUE 0.00% 0.00%
Difference TRUE 0.2 TRUE 0.0 0.0
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Calibration Drift % of Span - D=ABS(SBf - SBi)
Low-Level Drift TRUE 0.00% TRUE 0.00% 0.00% Response Spec.
Difference TRUE 0.0 TRUE 0.0 0.0 3% of Span
Pass or Re-Calibrate Pass Pass Pass [ Faled orift Dialog
Up-scale Gas Drift TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.1 TRUE 0.0 0.0
Pass or Re-Calibrate Pass Pass Pass




BYU Boiler #4 1-9-12

Division of Air Quality Stack Test Review of

Brigham Young University

Boiler #4 Central Heat Pl

Flow & Moisture

As ft"2 Pbar Pq (static) Ps Avg Ts F CO2-Fcp, 02 N2+C Md Ms
100.88 25.60 -0.34 25.58 321 6.20 10.40 83.40 29.41 28.25
Y Cp Vm cf Vic Ay TmF Vm std Vw std Bws SBws | 7.3321
1.0040 0.84 50.844 99.00 99 41.220 4.660 0.1016 | 0.9990 0.999
Load - Megawatts
AveSqriDlp| Vs schim wet acfm Qsdigsem [Lc% lnput Low | Mid | High
Btu/hr
0.1600 11.9 41,805 72,307 2.254E+6
#1 - Times
Date
Point No. dl"p" sqrt dl "p" tsF tm F (in) tm F (out) |Cp 3D Probe Fic:" '“i\',ii"'
1 0.035 0.19 312 85 85 786.4 708.4 78
2 0.028 0.17 319 83 84 646.2 635.6 10.6
3 0.025 0.16 320 84 88 516.2 513.7 2.5
4 0.030 0.17 320 86 94 912.1 904.2 7.9]
5 0.017 0.13 318 89 98 0
6 0.015 0.12 317 92 98
7 0.013 0.11 316 93 102
8 0.015 0.12 319 95 105
9 ~ 0.023 0.15 316 98 108
10 0.028 0.17 324 99 110
11 0.022 0.15 324 101 112
12 0.023 0.15 325 103 111
13 0.035 0.19 319 103 111
14 0.040 0.20 327, 104 113
15 0.037 0.19 327 105 115
16 0.035 0.19 327 106 116
17
18
19
20
21
22
23
24 ]




BYU Boiler #4 1-9-12

Division of Air Quality Stack Test Review of
Brigham Young University

SO, NOx Cco Co, 0, Boiler #4 Central Heat Plant

CS Calibration Span [ 8890 | | 1000 | 2090

Units ppm ppm ppm %o %o

CV - Cylinder Value: SO, NOx co CO, 0,

Low-Level 0.00 0.00 0.00

Mid-Level 43.70 5.00 10.00

High-Level 88.90 10.00 20.90

0 to 20% of Cal. Span 0.00% 0.00% 0.00 %

40 to 60% of Cal. Span 49.2% 50.0% 47.8%

100% of Cal. Span 100.0 % 100.0 % 100.0 %

Cdir - Enter Actual Up-scale Cylinder Value Used To Correct Emission Concentration.

Cua [ [ w370 ] [ 500 [ w000 |
Calibration Error Test
Measured Concentration SO, NOyx Cco CO, 0,
Low-Level 0.00 0.00 0.00
Mid-Level 43.90 5.00 10.00
High-Level 88.30 10.00 20.90
Enter Up-scale Analyzer Response to be used during testing.
ACE Eq. 7E-1 [ [ 4390 ] [ 500 ] 1000
Low-Level 0.00% 0.00% 0.00%
ppmv Difference 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Mid-Level 0.22% 0.00% 0.00%
ppmv Difference 0.2 0 0
Status Passed Cal. Passed Cal. | Passed Cal. IU Failed Cal Error Dialog
High-Level 0.67% 0.00% 0.00%
ppmv Difference 0.6 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Pre-Test S ling System Bias
Initial Values SO, NOx CcO CO, 0,
C, - Low-Level -0.10 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.11% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.1 TRUE 0 0 {7} Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy; - Up-scale Gas 44.10 5.00 10.00
SBi - Up-Scale Bias TRUE 0.22% TRUE 0.00% 0.00%
Difference TRUE 02 TRUE 0 0
Pass or Invalid Run TRUE Passed Cal. TRUE Passed Cal. Passed Cal.
Raw Test Data Time Start Stop
Test Date:  12/6/2011 SO, 0:21
SO, NOx cOo CO, 0, NOx 0:00 0:21
[ s62 62 | 104 co 0:00 | 021
0.0% 63.2% 0.0% 62.0% 49.8% CO,/0, 0:00 0:21
Post-Test System Bias 7E-2 SB=(Cs - Cdir)/CS x 100
Final Values SO, NOx co CO, 0,
Co - Low-Level -0.10 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.11% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.1 TRUE 0.0 0.0 {7} Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy; - Up-scale Gas 44.10 5.00 10.00
SBi - Up-Scale Bias TRUE 0.22% TRUE 0.00% 0.00%
Difference TRUE 0.2 TRUE 0.0 0.0
Pass or Invalid Run Passed Cal. "Passed Cal. Passed Cal.
Calibration Drift % of Span - D=ABS(SBf - SBi)
Low-Level Drift TRUE 0.00% TRUE 0.00% 0.00% Response Spec.
Difference TRUE 0.0 TRUE 0.0 0.0 3% of Span
Pass or Re-Calibrate Pass Pass Pass ] Failed Drift Dialog
Up-scale Gas Drift TRUE 0.00% TRUE 0.00% 0.00%
Difference TRUE 0.0 TRUE 0.0 0.0
Pass or Re-Calibrate Pass Pass Pass




BYU Boiler #4 1-9-12

Division of Air Quality Stack Test Review of
Brigham Young University

Boiler #4 Central Heat P1 Flow & Moisture
As ft"2 Pbar Pq (static) Ps Avg Ts F CO2 - Fco, 02 N2+C Md Ms
100.88 25.60 -0.34 25.58 321 6.20 10.40 83.40 29.41 28.25
Y Cp Vm cf Vie Ay TmF Vm std Vw std Bws SBws | 7.3321
1.0040 0.84 50.844 99.00 99 41.220 4.660 0.1016 | 0.9990 0.999
Load - Megawatts
AvgSqrtDIp Vs scfm wet acfm Qsd dscfh g:/thlfput Low Mid High
0.1600 11.9 41,805 72,307 2.254E+6
#1 - Times
Date
PointNo. | dl"p" sqrtdl "p” tsF tm F (in) tmF (out) |Cp 3D Probe *“3;‘ "‘*V',ii"‘
1 0.035 0.19 312 85 85 786.4 708.4 78
2 0.028 0.17 319 83 84 646.2 635.6 10.6
3 0.025 0.16 320 84 88 516.2 513.7 2.5
4 0.030 0.17 320 86 94 912.1 904.2 7.9
5 0.017 0.13 318 89 98 0
6 0.015 0.12 317 92 98
) 0.013 0.11 316 93 102
8 0.015 0.12 319 95 105
9 0.023 0.15 316 98 108
10 0.028 0.17 324 99 110
11 0.022 0.15 324 101 112
12 0.023 0.15 325 103 111
13 0.035 0.19 319 103 111
14 0.040 0.20 327 104 113
15 0.037 0.19 327 105 115
16 0.035 0.19 327 106 116
17
18
19
20
21
22
23
2 |




BYU Boiler #6 1-9-12

Division of Air Quality

Instrumental Reference Methods - Gaseous Measurements

Reference Methods 2, 3A, 6C, 7E, 10, & 19

Company Name

Company Contact:
Contact Phone No.
Stack Designation:

Source Information

Brigham Young University
Steven Zohner

801-422-2804

Boiler #6 Central Heat Plant

Test & Review Dates

cozZ1nternerece w/LU

Test Date: 12/6/2011 High Flow Test Date: 1/0/1900 ( Yes
Review Date: 10/19/2012 Mid Flow Test Date: 1/0/1900| *——Comrect-For-02————=—
Observer: Rob Leishman Low Flow Test Date: 1/0/1900 |
Reviewer: ROB LEISHMAN
Emission Limits Emission Rates
SO, NOx (60 SO2 NOX (6{0]
Ibs/MMBtu
Ibs/hr 35.8 18.647
ppm 127.0 80.563
Percent
%02 Correction as a whole # I 7.00
Test Information Heat Input
fuel flow rate |Heat Input
Stack LD. inches As ftr2 Y DIH @ Cp Pbar Pq (static) (Btu/hr) (Btu/hr.)
136.00 100.88 1.0040 1.649 0.84 25.60 -0.34
Round
Contractor Information
Contact: Dean Kitchen
Contracting Company: TETCO
Address: 90 E. Main, Lehi, Ut. 84043-2142
Phone No.: 801-768-0973
Project No.:
Method 19 - F factors for Coal, Oil, and Gas
Fd Fw Fe
scf/ MMBtu  scf/MMBtu  scf/MMBtu
COAL
Attt O 10100 O 10540 O 1970
— O 9780 O 10640 O 1800
e 9860 11950 1910
O O O Tabs Are Shj
-~ O o0 | [O 320 | |0 120 |
GAS  Natural O 8710 O 10610 O 1040
Dranan O 8710 O 10200 O 1190
Butane O 0 | [O 1030 | [O 1250




BYU Boiler #6 1-9-12

Division of Air Quality

Brigham Young University

NSPS Relative Accuracy Performance Specification Test - CEMS C¢

Boiler #6 Central Heat Plant

105/ MMB TU

O Cear |

Average Emission

Dry SO, NOx CO
1bs/Mbtu Average % concentration
Ibs/hr 18.647 CO, 0,
ppm 80.56 7.40 8.00
ppm corrected for
%02
Run 1 Enter O2 or CO2
Dry | SO, NOox | cCo Co, 0, 02
Atomic Weight 64 46 28
Ibs/MMBtu (02) E=Cd x Fd x (20.9/(20.9-%02d))
Ibs/MMBtu (CO2) E=Cd x Fc x (100 / % CO2d)
Ibs/cu.ft 8.768E-06
Ibs/hr 18.307 7.40 8.00 |[C For Cal Drift
ppm corrected for %O 79.09 7.40 8.00 |Raw Value
Run 2
Dry | so, | Noyx CO CO, 0,
Atomic Weight 64 46 28
IbssMMBtu (02) E=Cd x Fd x (20.9/(20.9-%02d))
Ibs/MMBtu (CO2) E=Cd x Fc x (100 / % CO2d)
Ibs/cu.ft 8.947E-06
Ibs/hr 18.68063 7.40 8.00 |C For Cal Drift
ppm corrected for %O 80.71 7.40 8.00 Raw Value
Run 3
Dry [ so, NOx | co CO, 0,
Atomic Weight 64 46 28 .
Ibs/sMMBtu (02) E=Cd x Fd x (20.9/(20.9-%02d))
Ibs/MMBtu (CO2) E=Cd x Fc x (100 / % CO2d)
Ibs/cu.ft 9.078E-06
Ibs/hr 18.954979 7.40 8.00 |C For Cal Drift
ppm corrected for %O 81.89 7.40 8.00 Raw Value
Run 4
Dry | so, | Nox | co CO, 0,
Atomic Weight 64 46 28
Ibs/MMBtu (02) E=Cd x Fd x (20.9/(20.9-%024d))
IbssMMBtu (CO2) E=Cd x Fc x (100 / % CO2d)
Ibs/cu.ft
Ibs/hr C For Cal Drift
ppm corrected for %O 0.00 0.00 |Raw Value




Calibration Exreor Test

BYU Boiler #6 1-9-12

Test Date December 6, 2011

Units %o
_ < Cp;r or Cs - ACE Eq. 7E-1
Cylinder No. Expiration Cal. Gas Ly Certlﬁ_ed Measured Difference Analyz:r Cal. Status
Date Concentration .
Concentration Error
Low-level 0.00 0.00%
Mid-level 0.00 0.00%
High-level - . 2090 0.00 0.00%
% of Span Sec. 8.2.1 Cal Gas Verification
0 to 20% of CS - Cal. Span Low-Level 0.00%
40 to 60% of Cal. Span Mid-level 47.85%
100% of Cal. Span High-level 100.00%
Test Date December 6, 2011 ] CO,
CS - Cal. Span 10.00
Units %
. L. y Cpir or Cg - ACE Eq. 7E-1
I(iylmder 5 e Cal. Gas S Cerufi'ed I\Zerasured Difference Analyzjr Cal. Status
0. Date Concentration s
Concentration Error
Low-level 0.00 0.00 0.00 0.000 %
Mid-level 5.00 5.00 0.00 0.000 %
High-level 10.00 10.00 0.00 0.000 %
% of Span Sec. 8.2.1 Cal Gas Verification
0 to 20% of Cal. Span Low-Level 0.00%
40 to 60% of Cal. Span Mid-level 50.00%
100% of Cal. Span High-level 100.00%
Test Date | SO2
CS - Cal. Span
Units ppm
. fet - Cp;r or C - ACE Eq. 7E-1
](éz!mder li;(;l:atmn Cal. Gas (So‘;;c(e::::::::n Measured Difference | Analyzer Cal. Status
Concentration Error
Low-level
Mid-level
High-level
% of Span Sec. 8.2.1 Cal Gas Verification
0 to 20% of Cal. Span Low-Level '
40 to 60% of Cal. Span Mid-level
100% of Cal. Span High-level
Test Date December 6, 2011 | NOx
CS - Cal. Span  88.90
Units ppm
. S " Cp;r or Cg - ACE Egq. 7E-1
gyhnder Expication Cal. Gas Sy- Certlfi.ed Nl[):asured Difference Analyzjr Cal. Status
0. Date Concentration .
Concentration Error
Low-level 0.00 0.00 0.00 0.000%
Mid-level 43.70 4370 0.00 0.000 %
High-level 88.90 l ~ 88.90 0.00 0.000 %
% of Span Sec. 8.2.1 Cal Gas Verification
110 to 20% of Cal. Span Low-Level 0.00%
40 to 60% of Cal. Span Mid-level 49.16%
100% of Cal. Span High-level 100.00%
Test Date [ Cco
CS - Cal. Span
Units ppm
. - . Cpyror C - ACE Eq. 7E-1
Sylmder A e Cal. Gas Cv- Certlfl‘e : Measured Difference Analyzt?r Cal. Status -
0. Date Concentration .
Concentration Error
Low-level
Mid-level
High-level
% of Span Sec. 8.2.1 Cal Gas Verification
0 to 20% of Cal. Span Low-Level
40 to 60% of Cal. Span Mid-level
100% of Cal. Span High-level




BYU Boiler #6 1-9-12

Division of Air Quality Stack Test Review of

Brigham Young University
SO, NOx co CO, 0, Boiler #6 Central Heat Plant
CS Calibration Span | 8890 | | 1000 | 209 [ co calibration Gas
Units ppm ppm ppm % % Unprotectec
CV - Cylinder Value: SO, NOx CcO CO, 0,
Low-Level 0.00 0.00 0.00
Mid-Level 43.70 5.00 10.00
High-Level 88.90 10.00 20.90
0 to 20% of Cal. Span 0.00 % 0.00% 0.00%
40 to 60% of Cal. Span 49.2% 50.0% 47.8%
100% of Cal. Span 100.0 % 100.0 % 100.0 %
Cdir - Enter Actual Up-scale Cylinder Value Used To Correct Emission Concentration.
Cpir Cya 43.70 5.00 | 10.08 |
Calibration Error Test
Cs - Measured Concentration SO, NOx CO CO, 0, \
Low-Level 1 A s
These cells s
High-Level 88.90 10.00 20.90 appropriate
after the Cm
Enter Up-scale Analyzer Response to be used during testing. entered.
ACE Eg. 7E-1 [ 4370 ] [ 500 T 100 | If this scan is
the Cma and
Low-Level 0.00% 0.00% 0.00% gas value.
ppmdv Difference 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Mid-Level 0.00% 0.00% 0.00%
ppmdv Difference 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
High-Level 0.00% 0.00% 0.00%
ppmdyv Difference 0 0 0 [D Fg‘ed Cal Error Dialog
Status Passed Cal. Passed Cal. Passed Cal. /
Pre-Test Sampling System Bias /
Initial Values SO, NOx cO CO, 0,
Co - Low-Level 0.10 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.11% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.1 TRUE 0 0 ] Failed Bias Dialog
Pass or Failed Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy - Up-scale Gas 43.60 5.00 1000 |
SBi - Up-Scale Bias TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.10 TRUE 0.00 0.00
Pass or Failed Invalid Run TRUE Passed Cal. TRUE Passed Cal. Passed Cal.
Raw Test Data Time Start Stop
Test Date: 12/6/2011 SO, 0:21
SO, NOx co CO, 0, NOx 0:00 0:21
[ 7130 74 | 80 co 0:00 0:21
0.0% 82.1% 0.0% 74.0% 38.3% CO0,/0, 0:00 0:21
Post-Test System Bias 7E-2 SB=(Cs - Cdir)/CS x 100
Final Values SO, NOx co CO, 0,
Co - Low-Level 0.20 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.22% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.2 TRUE 0.0 0.0 Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy; - Up-scale Gas 43.40 5.00 10.00
SBi - Up-Scale Bias TRUE 0.34% TRUE 0.00% 0.00%
Difference TRUE 0.3 TRUE 0.0 0.0
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Calibration Drift % of Span - D=ABS(SBf - SBi)
Low-Level Drift TRUE 0.11% TRUE 0.00% 0.00% Drift
Difference TRUE 0.1 TRUE 0.0 0.0 3% of Span
Pass or Re-Calibrate Pass Pass Pass I{j Failed Drift Dialog
Up-scale Gas Drift TRUE 0.22% TRUE 0.00% 0.00%
Difference TRUE 0.2 TRUE 0.0 0.0
Pass or Re-Calibrate Pass Pass Pass




BYU Boiler #6 1-9-12

Division of Air Quality Stack Test Review of

Brigham Young University
Boiler #6 Central Heat Plant Flow & Moisture

As ftr2 Pbar Pq (static) Ps AvgTs F CO2 - Feo, 02 N2+C Md Ms

100.88 25.60 -0.34 25.58 307 7.40 8.00 84.60 29.50 28.04
¥ Cp Vmecf Vic Ay TmF Vmstd Vw std Bws S Bws 5.9893

1.0040 0.84 48.950 126.10 85 40.710 5.936 0.1272 0.9990 0.999

Load - Megawatts
AvgSqrtDlp Vs scfm wet acfm Qsd dscth Heat Anput Low Mid High
Btu/hr
0.1507 112 39,873 67,740 2.088E+6
#1 - Times
Date
Foint No. dt"p” sqrt dl "p” tsF tmF (in) tmF (out) |Cp 3D Probe | 'l el

1 0.020 0.14 306 64 65 816.2 713.8 102.4]
2 0.018 0.13 305 64 67 623.2 609.7 13.5
3 0.020 0.14 305 66 72 533 529.6 3.4
4 0.020 0.14 308 68 71 877.3 870.5 6.8
5 0.015 0.12 304 73 82 0
6 0.017 0.13 304 76 85
7 0.015 0.12 305 79 85
8 0.014 0.12 305 81 90
9 0.085 0.29 304 85 93
10 0.035 0.19 309 86 96
11 0.025 0.16 310 89 100
12 0.016 0.13 308 91 100
13 0.022 0.15 308 93 100
14 0.025 0.16 309 94 102
15 0.022 0.15 309 95 105
16 0.020 0.14 309 96 106
17
18
19
20
21
22
23
24




BYU Boiler #6 1-9-12

Division of Air Quality Stack Test Review of
Brigham Young University

CS Calibration Span
Units

CV - Cylinder Value:
Low-Level

Mid-Level
High-Level

0 to 20% of Cal. Span
40 to 60% of Cal. Span
100% of Cal. Span

SO, NOx CcO CO, 0, Boiler #6 Central Heat Plant
| 8890 | [ 1000 | 2090
ppm ppm ppm %o %
SO, NOx co CO, 0,
0.00 0.00 0.00
43.70 5.00 10.00
88.90 10.00 20.90
0.00% 0.00% 0.00%
49.2% 50.0% 47.8%
100.0% 100.0 % 100.0%

Cdir - Enter Actual Up-scale Cylinder Value Used To Correct Emission Concentration.

Coia | 4370 [ 500 10.00
Calibration Error Test
Measured Concentration SO, NOx CcO CO, 0,
Low-Level 0.00 0.00 0.00
Mid-Level 43.70 5.00 10.00
High-Level 88.90 10.00 20.90
Enter Up-scale Analyzer Response to be used during testing.
ACE Eq. 7E-1 4370 | 5.00 10.00
Low-Level 0.00% 0.00% 0.00%
ppmdyv Difference 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Mid-Level 0.00% 0.00% 0.00%
ppmdyv Difference 0 0 0
Status Passed Cal. Passed Cal. | Passed Cal. |U Failed Cal Error Dialog
High-Level 0.00% 0.00% 0.00%
ppmdyv Difference h 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Pre-Test Sampling System Bias
Initial Values SO, NOy co CO, 0,
Co - Low-Level 0.20 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.22% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.2 TRUE 0 0 {7 Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy; - Up-scale Gas 43.40 5.00 10.00
SBi - Up-Scale Bias TRUE 0.34% TRUE 0.00% 0.00%
Difference TRUE 0.3 TRUE 0 0
Pass or Invalid Run TRUE Passed Cal. TRUE Passed Cal. Passed Cal.
Raw Test Data Time Start Stop
Test Date:  12/6/2011 SO, 0:21
SO, NOx co Co, 0, NOy 0:00 0:21
[ 746 74 [ 8.0 co 0:00 0:21
0.0% 83.9% 0.0% 74.0% 38.3% CO,/0, | 0:00 0:21
Post-Test System Bias 7E-2 SB=(Cs - Cdir)/CS x 100
Final Values SO, NOy Cco CO, 0,
Co - Low-Level 0.20 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.22% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.2 TRUE 0.0 0.0 "] Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy - Up-scale Gas 43.80 5.00 10.00
SBi - Up-Scale Bias TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.1 TRUE 0.0 0.0
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Calibration Drift % of Span - D=ABS(SBf - SBi)
Low-Level Drift TRUE 0.00% TRUE 0.00% 0.00% Response Spec.
Difference TRUE 0.0 TRUE 0.0 0.0 3% of Span
Pass or Re-Calibrate Pass Pass Pass [ ] Failed Drift Dialog
Up-scale Gas Drift TRUE 0.22% TRUE 0.00% 0.00%
Difference TRUE 0.4 TRUE 0.0 0.0
IPass or Re-Calibrate Pass Pass Pass




BYU Boiler #6 1-9-12

Division of Air Quality Stack Test Review of
Brigham Young University

Boiler #6 Central Heat Pl Flow & Moisture
As ft"2 Pbar Pq (static) Ps Avg TsF CO2-Fco, 02 N2+C Md Ms
100.88 25.60 -0.34 25.58 307 7.40 8.00 84.60 29.50 28.04
Y Cp Vm cf Vic Ay TmF Vm std Vw std Bws | SBws | 5.9893
1.0040 0.84 48.950 126.10 85 40.710 5.936 0.1272 | 0.9990 0.999
Load - Megawatts
AvgSqrtDIp Vs scfm wet acfm Qsd dscth Heatlngut Low Mid High
Btu/hr
0.1507 11.2 39,873 67,740 2.088E+6
#1 - Times
Date
Point No. d1"p” sqrtdl "p” tsF tm F (in) tmF (out) |Cp 3D Probe | ! Tl
1 0.020 0.14 306 64 65 816.2 713.8 102 4!
2 0.018 0.13 305 64 67 623.2 609.7 13.5
3 0.020 0.14 305 66 72 533 529.6 3.4
4 0.020 0.14 308 68 77 871.3 870.5 6.8]
5 0.015 0.12 304 73 82 0
6 0.017 0.13 304 76 85
7 0.015 0.12 305 79 85
8 0.014 0.12 305 81 90
9 0.085 0.29 304 85 93
10 0.035 0.19 309 86 96
11 0.025 0.16 310 89 100
12 0.016 0.13 308 91 100
13 0.022 0.15 308 93 100
14 0.025 0.16 309 94 102
15 0.022 0.15 309 95 105
16 0.020 0.14 309 96 106
17
18
19
20
21
22
23




BYU Boiler #6 1-9-12

Division of Air Quality Stack Test Review of
Brigham Young University

CS Calibration Span
Units

CV - Cylinder Value:
Low-Level

Mid-Level

High-Level

0 to 20% of Cal. Span
40 to 60% of Cal. Span
100% of Cal. Span

Cdir - Enter Actual Up-scale Cylinder Value Used To Correct Emission Concentration.

SO, NOy Cco CO, 0, Boiler #6 Central Heat Plant
| 8890 | [ 1000 [ 2090
ppm ppm ppm %o %
S0, NOx CcOo CO, 0,
0.00 0.00 0.00
43.70 5.00 10.00
88.90 10.00 20.90
0.00% 0.00% 0.00%
49.2% 50.0% 47.8%
100.0% 100.0% 100.0%

Cuia 43.70 5.00 10.00
Calibration Error Test
Measured Concentration SO, NOyx CO CO, 0,
Low-Level 0.00 0.00 0.00
Mid-Level 43.70 5.00 10.00
High-Level 88.90 10.00 20.90
Enter Up-scale Analyzer Response to be used during testing.
ACE Eq. 7E-1 [ 4370 [ [ s00 [ 1000 ]
Low-Level 0.00% 0.00% 0.00%
ppmv Difference 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Mid-Level 0.00% 0.00% 0.00%
ppmv Difference 0 0 0
Status Passed Cal. Passed Cal. | Passed Cal [[_} Failed Cal Error Dialog
High-Level 0.00% 0.00% 0.00%
ppmv Difference 0 0 0
Status Passed Cal. Passed Cal. Passed Cal.
Pre-Test Sampling System Bias
Initial Values SO, NOy co CO, 0,
Co - Low-Level 0.20 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.22% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.2 TRUE 0 0 {] Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy; - Up-scale Gas 43.80 5.00 10.00
SBi - Up-Scale Bias TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.1 TRUE 0 0
Pass or Invalid Run TRUE Passed Cal. TRUE Passed Cal. Passed Cal.
Raw Test Data Time Start Stop
Test Date:  12/6/2011 SO, 0:21
SO, NOx co CO, 0, NOx 0:00 0:21
l 76.1 7.4 [ 8.0 co 0:00 0:21
0.0% 85.6% 0.0% 74.0 % 38.3% COy/0, | 0:00 0:21
Post-Test System Bias 7E-2 SB=(Cs - Cdir)/CS x 100
Final Values SO, NOx Cco CO, 0,
Co - Low-Level 0.20 0.00 0.00 System Bias.
SBi - Zero Bias TRUE 0.22% TRUE 0.00% 0.00% + 5% of Span
Difference TRUE 0.2 TRUE 0.0 0.0 ] Failed Bias Dialog
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Cy - Up-scale Gas 43.90 5.00 10.00
SBi - Up-Scale Bias TRUE 0.22% TRUE 0.00% 0.00%
Difference TRUE 0.2 TRUE 0.0 0.0
Pass or Invalid Run Passed Cal. Passed Cal. Passed Cal.
Calibration Drift % of Span - D=ABS(SBf - SBi)
Low-Level Drift TRUE 0.00% TRUE 0.00% 0.00% Response Spec.
Difference TRUE 0.0 TRUE 0.0 0.0 3% of Span
Pass or Re-Calibrate Pass Pass Pass 7] Failed Drift Dialog
Up-scale Gas Drift TRUE 0.11% TRUE 0.00% 0.00%
Difference TRUE 0.1 TRUE 0.0 0.0
Pass or Re-Calibrate Pass Pass Pass




BYU Boiler #6 1-9-12

Division of Air Quality Stack Test Review of
Brigham Young University

Boiler #6 Central Heat P1 Flow & Moisture
As ft"2 Pbar Pq (static) Ps Avg Ts F CO2-Fco, 02 N2+C Md Ms
100.88 25.60 -0.34 25.58 307 7.40 8.00 84.60 29.50 28.04
Y Cp Vm cf Vic Ay TmF Vm std Vw std Bws S Bws | 5.9893
1.0040 0.84 48.950 126.10 85 40.710 5.936 0.1272 | 0.9990 | 0.999
Load - Megawatts
AvgSqrtDlp Vs scfm wet acfm Qsd dscfh Heat Input Low Mid High
Btu/hr
0.1507 11.2 39,873 67.740 2.088E+6
#1 - Times
Date
Point No. di"p"” sqrt dl "p" tsF tm F (in) tmF (out) |Cp 3D Probe "i;";' '":ii"'
1 0.020 0.14 306 64 65 816.2 713.8 102.4)
2 0.018 0.13 305 64 67 623.2 609.7 135
3 0.020 0.14 305 66 72 533 529.6 3.4
4 0.020 0.14 308 68 77 877.3 870.5 6.8
5 0.015 0.12 304 73 82 0
6 0.017 0.13 304 76 85
7 0.015 0.12 305 79 85
8 0.014 0.12 305 81 90
9 0.085 0.29 304 85 93
10 0.035 0.19 309 86 96
11 0.025 0.16 310 89 100
12 0.016 0.13 308 91 100
13 0.022 0.15 308 93 100
14 0.025 0.16 309 94 102
15 0.022 0.15 309 95 105
16 0.020 0.14 309 96 106
17
18
19
20
21
22
23
24 |




ENVIRONMENTAL MANAGEMENT

BRIGHAM YOUNG UNIVERSITY

101 CHEMICALS MANAGEMENT BUILDING
PROVO. UTAH 84602-7800

(801) 422-6156 / FAX: (866) 475-0880

UTAH DEPARTMENT OF
September 15, 2014 ENVIRONMENTAL QUALITY

Bryce C. Bird, Director DIVISION OF AIR QUALITY

Division of Air Quality
195 North 1950 West
Salt Lake City, UT 84114-4820

Re: Brigham Young University Coal Units #2, #3, #5 NOx and Baghouse PM-10 Stack Test
Results per Title V Operating Permit #490 000 4002 (SKZ-139-2014)

Dear Mr. Bird,

Attached is the report for Brigham Young University’s stack testing of the coal fired units #2, #3,
#5 for NOx and the Baghouse for PM-10. Testing was performed on August 19 - 21, 2014 by
TETCO. All NOx tests were below the required permit limit. The PM-10 from the baghouse was

also less than the permitted limit.

Table 1. Summary of Test Results From August 19-21, 2014 Stack Testing

Measured Emissions ~ Emission Limits *Production Rate
Source Pollutant ppm@  Ib/hr ppm@  Ib/hr MMBtu/hr

7% O, 7% O, test limit
Unit 2 NOx 207 11.4 331 37.4 40.5 4.3
Unit 3 NOx 218 21.9 331 37.4 42.6 43
Unit 5 NOx 242 25.6 331 74.8 41.4 345
Baghouse PM-10 -- 0.53 -- 1.83 41.4 34.5

*Production rate during testing was above the required 90% of the three year average.

The certification for the stack testing is attached. Please contact Steven Zohner for questions or
further information at 801-422-2804 (Steven_zohnera@ by u.edu).

Respectfully,
,V_,_;,\_\ Y An "'xj. “J‘ C '\"a"".\;rb ~
Steven K Zohner, Environmental Compliance Officer

Brigham Young University g
112 Chemical Management Buildin Document Date 9/15/2014

g

DAQ-2014-016282




Re: Brigham Young University Coal Units #2, #3, #5 NOx and Baghouse PM-10 Stack Test

Results per Title V Operating Permit #490 000 4002 (SKZ-139-2014)

Compliance Certification prepared for Title V permit # 490 000 400 2 issued to Brigham Young
University on April 14, 2011 and revised June 3, 2014, in accordance with stipulation 1.L

Certification

[n accordance with Operating Permit provision LK and UAC R307-415-5d, and based on
information and belief formed after reasonable inquiry, I certify that the statements and

information in this document are true, accurate, and complete.

- 2
Eterm X Acinen Date:

Signature of Person Preparing Report

Steven K. Zohner
Environmental Compliance Officer
Brigham Young University

Miw Date:

Signature of Responsible Official

Brian K. Evans
Chief Financial Officer and Administrative Vice President
Brigham Young University

&) - - .
<_/‘, »‘"‘:'-} ]6 , )._(.,-' 1y

(7 .9,;,:# 2004-




PM,, PARTICULATE MATTER AND NO,
COMPLIANCE TEST CONDUCTED AT
BRIGHAM YOUNG UNIVERSITY
CENTRAL HEATING PLANT BAGHOUSE

BOILER #2
BOILER #3
BOILER #5

August 19-21, 2014

by:

TETCO
391 East 620 South
American Fork, Utah 84003

Prepared for:
Brigham Young University
Physical Plant Department

203 Brewster Building
Provo, UT 84602

Date of report:

September 9, 2014




CERTIFICATION OF REPORT INTEGRITY

Technical Emissions Testing Company (TETCO) certifies that this report represents the truth as
well as can be derived by the methods employed. Every effort was made to obtain accurate and
representative data and to comply with procedures set forth in the Federal Register.

Paul Kitchen

Reviewer:

Date:

Dean A. Kitchen
Reviewer: ,L@ét/ /f /%z/
Date: 7"8“ S/
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INTRODUCTION

Test Purpose

This test was performed to demonstrate compliance with the facility’s Title V Operating Permit,
Permit Number 4900004002. Testing measured the PM,, emissions from the Baghouse and NO,
emissions from the coal fired boilers. Emissions are calculated in grains per dry standard cubic
foot, parts per million (ppm), and pounds per hour where applicable.

Test Location and Type of Process

The baghouse is located at the Brigham Young University Central Heating Plant in Provo, Utah.
The baghouse serves as the dust collector for boilers (hot water heaters) #2, 3 and 5. These units
operate on coal and are used to provide heating and cooling for the university. A process
schematic representation is give in Figure | in Appendix D.

Test Dates

The baghouse PM,, emissions were measured August 19, 2014 while Boiler 5 was operating.
NO, emissions from Boiler #5 were also measured during the PM,, test.

NO, emissions from Boilers #2 and 3 were measured August 20" and 21" respectfully.

Pollutants Tested and Methods Applied

The PM,, test on Boiler 5 was a gravimetric determination of PM,, particulate in accordance with
EPA Methods 201 A and 202. Method 202 is not for compliance but for inventory purposes only.

All NO, measurements were taken according to EPA Method 7E.  NO, concentration levels
from Boiler 5 were measured simultaneously with Method 201 A; Method 201A supplied the
flow rate data for the NO, emission rate calculations. NO, concentration levels from Boilers 2
and 3 were measured simultaneously with a Method 4 test on each respective boiler.




Test Participants

Test Facility Paul Greenwood

Clifford Alleman
TETCO Dean Kitchen Doug Olsen

Mike McNamara Kawai McNamara
State Agency None

Discussion of Errors or Irregularities

None.

Quality Assurance

Testing procedures and sample recovery techniques were according to those outlined in the
Federal Register and the Quality Assurance Handbook for Air Pollution Measurement Systems.




SUMMARY OF RESULTS

Emission Results

Table I presents the results of the compliance test.

TABLE I Measured and Allowable PM,, and NO, Emissions

Measured Emissions Emission Limits
Souee | Metd | Pollusar| com@ | it | Mabe | pom@ | goidset | b
7% 02 7% O2
Boiler 2 | 3A, 4, 7E NO, 207 - 11.45 331 - 374
Boiler 3 | 3A, 4, 7E NO, 218 - 21.88 331 - 37.4
Boiler 5 | 3A, 4, 7E NO, 242 - 25.60 331 = 74.8
2014 | PM,," - | 00023 | 053 i 0.010 | 1.83
202 CPM - 0.0091 2.12 - u -

| The PM,, emission limit is a baghouse limit and not a specific boiler limit. The boiler with the greatest
capacity, Boiler 5, was operating during the PM,, test.

Process Data

The process was operated according to standard procedures. Production data is included in
Appendix D.

The average production rate recorded during testing on Boiler #2 was 40.50 mmBtu/hr. The
average rate for Boiler #3 was 42.64 mmBtu/hr, and the average rate was 41.37 mmBtu/hr for
Boiler #5. All production values were taken from control room integrator readings recorded
before and after each test run except for run 1 on Boiler #3. The integrator was not working
during run 1 on Boiler #3; therefore, the average from recorded instantaneous values were used
as the production levels.

Description of Collected Samples

The PM,, filters were white is appearance at the conclusion of each test. Each front wash also
appeared clear.




Cyclone Cut Rate and Isokinetics

The Federal Register specifies that acceptable tests for PM,, using EPA Method 201A shall not
exceed +1u of the 10u cut-point and either the measured pressure drop (AP's) shall not exceed
the calculated AP maximum or AP minimum, or that one AP may exceed the AP maximum or
minimum if the isokinetics remain within £20% of 100%. These criteria were met during the
Method 201 A test on Boiler #5 and are shown in Table II.

TABLE II Cyclone Cut Rate and Isokinetics

Run # Cyclone Cut Rate % Isokinetics #ipts <AP_. or>AP_
1 10.0 114 0
2 10.0 111 0
3 9.9 109 0

Gaseous Analyzer Performance Criteria

The NO,, CO,, and O, analyzers met all bias and calibration checks criteria as specified in the
Federal Register. These values are found on the gas analyzer field data sheet in Appendix B.




SOURCE OPERATION

Sampling Port Location

The stack inside diameter is 136 inches. Port location is depicted in Figure 1. The ports are
located 4.06 diameters (46 feet) downstream from the last disturbance and 5.03 diameters (57
feet) upstream from the next disturbance. There are four ports with inside diameters of six
inches.

Sampling Point Location

Table III shows the distance of each sampling point from the inside wall. Each point is marked
and identified with a glass tape wrapping and numbered. These points are determined by
measuring the distance from the inside wall and adding the reference (port) measurement.

Table 111 Sampling Point Location

Distance (inches) from Inside Wall
Sample Point Method 201 A Method 4
1 5.98 435
2 19.86 14.28
3 40.26 26.38
2 43.93

Sampling Train Description

To determine the actual emission rates for these sources, 40 CFR 60 Appendix A Methods 1-4,
7E, and 40 CFR 51 Appendix M Methods 201A and 202 were followed. The sampling trains
was made of inert materials, (i.e., Teflon, stainless steel, glass, etc.) to prevent sampled gas and
any interference.

The stack analyzer used to conduct Methods 1-4, 201A, and 202 is constructed to meet the
specifications outlined in the CFR. The temperature sensors are K-type thermocouples. Heater,
vacuum and pitot line connections are designed to be interchangeable with all units used by the
tester. The probe liner was of borosilicate glass or Teflon. Sampling train sketches of Methods 4
and 201 A/202 are found in Appendix E.




Sample boxes were prepared for testing by following the prescribed procedure outlined in
Method 4 or 202.

The NO, analyzer was an Horiba Instruments Model CLA-510SS, chemiluminescence unit. EPA
Protocol 1 gases were used as the span and mid-range for the NO, analyzer during all tests; their
concentrations were 128 and 228 ppm. Dry nitrogen was used as the zero gas for the machine.

The CO,/0O, analyzer was a CAI Model ZRE unit. EPA Protocol 1 gases were used as the span
and mid-range for the analyzer during all tests. The CO, concentrations were 20.70 and 10.10

percent and the O, concentrations were 20.90 and 10.00 percent. Dry nitrogen was used as the
zero gas for the machine.

The sampling train for Method 7E is constructed with a heated stainless steel sampling probe
about 7 feet long. The sample line between the sampling probe and gas conditioner was heated
Teflon. Both were maintained above 220 degrees Fahrenheit. The sample conditioner uses
Peltier plates to remove moisture. Sample lines and bias lines from the gas conditioner to the
analyzer were Teflon. A sketch of the sampling train for this method appears as Figure 4 in
Appendix E.

Sampling and Analytical Procedures

All sampling and analytical procedures employed were as specified in 40 CFR 60 Appendix A
and 40 CFR 51 Appendix M.

Quality Assurance

All equipment set-up, sampling procedures, sample recovery and equipment calibrations were
carried out according to the procedures specified in 40 CFR 60, 40 CFR 51 and the Quality
Assurance Handbook for Air Pollution Measurement Systems.
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APPENDIX A

Table IV, Complete Results, Boiler #2
Table V, Complete Results, Boiler #3
Table VI, Complete Results, Boiler #5
Nomenclature

Sample Equations



COMPLETE RESULTS
Symbol Description Dimensions Run #1 Run #2 Run #3
Date  Date
Begin Time Test Began
End  Time Test Ended
Pbm Meter Barometric Pressure In. Hg. Abs
AH  Orifice Pressure Drop In. H,O
Y  Meter Calibration Y Factor dimensionless
Vm Volume Gas Sampled—-Meter Conditions cf
Tm Avg Meter Temperature F
VAP Sq Root Velocity Head Root In. H:O
Wt,.  Weight Water Collected Grams
T.[ Duration of Test Minutes
Cp Pitot Tube Coefficient Dimensionless
CO: Volume % Carbon Dioxide Percent
03 Volume % Oxygen Percent
Ng & CO  Volume % Nitrogen and Carbon Monoxide Percent
VITIstd Volume Gas Sampled (Standard) dscf
VW  Volume Water Vapor sef
Bw,  Fraction H,0 in Stack Gas Fraction
Xd Fraction of Dry Gas Fraction
M,_l Molecular Wt. Dry Gas Ib/ibmol
M,  Molecular Wt, Stack Gas Ib/bmol
TS Avg Stack Temperature i
AS Stack Cross Sectional Area Sq. Fr.
Pg  Stack Static Pressure In. H.0
Pbp Sample Port Barometric Pressure In. Hg. Abs
Ps Stack Pressure In. Hg. Abs
Qs Stack Gas Volumetric Flow Rate (Std) dscfin
Qa Stack Gas Volumetric Flow Rate (Actual) cfim
VE Velocity of Stack Gas fpm
C Nox  Concentration of NO, ppmdv
CNO.\ Concentration of NO, (@ 7% 0,) ppmdv
ERNOx Emission Rate of NO, Ib/hr

Complete Results

AVG



COMPLETE RESULTS

Symbol Description Dimensions Run #1 Run #2 Run #3
Date  Dae
Begin Time Test Began
End  Time Test Ended
Pbm Meter Barometric Pressure In. Hg. Abs
AH Onfice Pressure Drop In. H,O
Y  Meter Calibration Y Factor dimensionless
Vm Volume Gas Sampled-—-Meter Conditions cf
Tm Avg Meter Temperature F
VAP sq Root Velocity Head Root In. H:0
Wtwc Weight Water Collected Grams
T Duration of Test Minutes
t
[ Pitot Tube Coethicient Dimensionless
P
CO: Volume % Carbon Dioxide Percent
0, Volume % Oxy, Percent
2 gen
N, & CO Volume % Nitrogen and Carbon Monoxide Percent
2 2
Vm, Volume Gas Sampled (Standard) dsef
std P
Vw Volume Water Vapor scf
BWS Fraction H>O in Stack Gas Fraction
Xd Fraction of Dry Gas Fraction
Md Molecular Wt. Dry Gas Ib/lbmol
NIS Molecular Wt. Stack Gas Ib/lbmol
Ts Avg Stack Temperature °F
AS Stack Cross Sectional Area Sq. Ft
P, Stack Static Pressure In. H:0
G
Pbp Sample Port Barometric Pressure In. Hg. Abs
P, Stack Pressure In. Hg. Abs
s £
Stack Gas Volumetric Flow Rate (Std) dscfin
Q;
Qa Stack Gas Volumetric Flow Rate (Actual) cfm
Vs Velocity of Stack Gas fpm
C.\'O\ Concentration of NO, ppmdy
CNOx Concentration of NO, (@ 7% 0.) ppmdy
ERyox  Emission Rate of NO, Ib/ hr

Complete Results

AVG



COMPLETE RESULTS

Symbol Description Dimensions Run #1 Run #2
Date  Dpae
Filter #
Begén Time Test Began
End  Time Test Ended
Pb,“ Meter Barometric Pressure In. Hg. Abs
AH  Orifice Pressure Drop In. H,0
Y Meter Calibration Y Factor dimensionless
Vm  Volume Gas Sampled--Meter Conditions cf
Ty Avg Meter Temperature F
Ahead  Ave Arca Blocked by Sample Train }
A, Stack Cross Sectional Area 4
bf Probe Blockage Factor for PM2.3
VApsz  SqRool Velocity Pressare Corrected for bT Root In. H.0
v‘APmcasured Sq Root Velocity Head ( as measured) Root In. H,O
"'lAP Sq Root Velocity Head (adj. for blockage if necessarv) Root In. H,O
Wi, Weight Water Collected Grams
T; Duration of Test Minutes
Cp Pitot Tube CoefTicient Dimensionless
D,, Nozzle Diameter Inches
C02 Volume % Carbon Dioxide Percent
01 Volume % Oxygen Percent
N; & CO  volume % Nitrogen and Carbon Monoxide Percent
Vmgy  Volume Gas Sampled (Standard) dsef
VW Volume Water Vapor self
Bw,  Fraction H,0 in Stack Gas Brastian
Xd Fraction of Dry Gas Fraction
My Molecular W Dry Gas Ib/Ibmol
Ms Molecular Wt Stack Gas Ib/Ibmol
%I Percent Isokinetic Percent
u Gas stream Viscosity micropoise
QsST  Dryv Gas Sample Rate dsefm
QOsCyc  Sampling Rate
Nre Reynolds Number
Dj(, PM10 Cut Pomnt microns
Cr Re-esumated Cunningham Correction Factor Dimensionless
Z Ratio of D30/ D30-1 (0,99 <Z < 1.01) Dimensionless
Ts Avg Stack Temperature F
A;  Stack Cross Sectional Area Sq. Ft
Pg Stack Static Pressure in. #,0
Pbp Sample Port Barometnc Pressure In. Hg. Abs
P, Stack Pressure In. Hg. Abs
QQ,  Stack Gas Volumetric Flow Rate (Std) Mcasured dscfm
(Z1l Stack Gas Volumetric Flow Rate (Actual) Measured cfm
V; Velocity of Stack Gas Mcasured fpm
Mpmigg  Massof PMI0.0 Particulate milligrams
M>py1g9  Massof >PMI0.0 Particulate milligrams
Mcpm Mass of Condensibles milligrams
Cpmiog  Concentraton of PMI0.0 Particulate gr / dsef
C>PM 100 Coneentration of >PM10.0 Particulate or / dsef
Cc;:m Concentration of Condensibles gr/ dsel
Cunox  Concentration of NO, ppmdy
CNOV: Concentration of NO; (‘@ 7% 0.) ppmdv
ERPM!U Emussion Rate of PM,;, Particulate Ib / mmBtu
ERPMIU.U Emission Rate of PM10.0 Paruculate Ib / hr
ER>pyygg  Emission Rate of >PM10.0) Particulate b/ he
E Rcum Emission Rate of Condensibles Ib 7 hr
ERyp,  Emission Rate of NO, Ib/he

Run #3

AVG




%l

A=

ASAP
Btu
Bws

Copm
Ccors
CcO,
C
Cemio
C

p

Cgu.\‘ (corr)
Coas bidsc)
Dy

DS

AH

AHg

AHq

D, =

AP

Dpso
EA
ER.

ERcors i

ER

gus

guas

cpm

ER{mmBlu) =
ERpui0 =

I

Method 201A/202 and Gases Nomeclature

percent isokinetic, percent

stack cross-sectional area (fts)

see VAP

unit heat value (British thermal unit)

fraction of water in stack gas

concentration of condensibles (grain/dscf)

concentration of coarse particulate (gr/dscf)

percent carbon dioxide in the stack gas

pitot tube coefficient (0.84)

concentration of PM particulate (gr/dscf)

concentration (ppm dry basis) of sampled gas using Method 6C, 7E, or 10
corrected for bias checks. Species symbol replaces gas .

actual gas concentration corrected to desired percent O,

gas concentration converted to 1b/dscf

equivalent stack diameter (inches)

stack diameter (feet)

orifice pressure drop (inches H,O)

orifice pressure (inches H,O)

orifice pressure head (inches H,O) needed for cyclone flow rate

nozzle diameter (inches)

stack flow pressure differential (inches H-,O)
50% effective cutoff diameter of particle (p)
percent excess air

emission rate of condensibles (Ib/hr)
emission rate of coarse particulate (Ib/hr)

= emission rate of a gas (Ib/hr), species symbol replaces "gas "

emission rate per mmBtu of fuel from Method 19
emission rate of PM,, particulate (lb/hr)

emission rate of compound which replaces x

Dry basis "F" factor from Method 19, Table 19-2
length of rectangular stack (inches)

thousand Btu

mass of condensibles (milligrams)

mass of coarse particulate (milligrams)

molecular weight of stack gas, dry basis (Ib/lb-mol)
million Btu

mass of PM, particulate (milligrams)

molecular weight of stack gas, wet basis (1b/lb-mol)
molecular weight of gas species (lb/Ib-mol)

gas viscosity (micropoise)

percent nitrogen in the stack gas

= percent oxygen in the stack gas

average of the square roots of AP (may also be referred to as ASAP)




Method 201A/202 and Gases Nomeclature
square root of AP at point 1 of the current test, Method 201 A

square root of AP at point 1 of the previous traverse, Method 201A
ave. of square roots of AP from the previous traverse

= absolute barometric pressure at the dry gas meter (inches Hg)

absolute barometric pressure at the sample location (inches Hg)

= stack static pressure (inches H,0)

absolute stack pressure (inches Hg)

= absolute pressure at standard conditions (29.92 inches Hg.)

number of traverse points during the test (minimum of 6, maximum of 12)
time of test (minutes)
sample time (duration in minutes) at first sample point for Method 201A

= sample time (duration in minutes) at sample point "n" for Method 201A

target test time for Method 201 A (minutes)
stack gas volumetric flow rate (acfm)

= stack gas volumetric flow rate (dscfm)
= actual gas flow rate through the cyclone (acfm)
= predicted actual gas flow rate through the cyclone (acfm)

= wet stack gas std. volumetric flow (ft’/min, wscfm)

gas constant (21.85 inches Hg*ft’/(Ibmol*R))

= multiplier for V,
= multiplier for V,

= meter temperature (°F)
= stack temperature (°F)

= absolute temperature at standard conditions (528°R)

see 0
sample volume (ftl) at meter conditions
volume standard (dscf), sample volume adjusted to 68°F and 29.92 inches Hg.

= maximum allowed nozzle velocity (fps)
= minimum allowed nozzle velocity (fps)

target nozzle velocity (fps)

= velocity of stack gas (fpm)
= volume water vapor (scf) at 68°F and 29.92 inches Hg.

width of rectangular stack (inches)
weight of the condensed water collected (grams)

= fraction of dry gas

meter calibration Y-factor (dimensionless)




Method 201A/202 and Gases Sample Equations

%I = Vmgy * (T, +460) * 1039 /(0 * V,* P,* X4+ D,’)
A,=(Ds’ /4)en
By = Vi / (Vg V)
Cepm = Mepm * 0.01543 / Vingy
Ceors = Mygrs * 0.01543 / Vimyy
Cpamio = Mpyio * 0.01543 / Ving,
Ceus (com) = Cpas * (20.9 - desired %0,) / (20.9 - actual %0,)
Coas (ibidsch) = Caas (ppm) ¢ Conversion factor from Method 19, Table 19-1)
Deg=2LeW/(L+W)
AHy = [Qq' * Xy * P,/ (T, +460)]" « [(T,, +460) « My * 1.083 * AHg / Pb,]
Dpsp = 0.15625 « [(T, + 460) / (M, * P)]"*"" « (1, / Q)" ™"
AP = 13686+ 107« P, e M, » Vo ” / [(T, + 460) « C,]
APpin = 1.3686 + 10™ « P+ M+ Vi / [(T, +460) * C,’]
EA = (%0, - 0.5 %C0) / [0.264 %N, - (%0, - 0.5 %CO)]
ERepm = Cepm * Q; * 0.00857
ERore = Coors * Q, * 0.00857
ERgys = Pyg ® Qu ® My ® Coas 60 / (R ® Tyq * 10°)
ERgyy = Coastiviascr) * Qs * 60
(Either ER,, equation gives equivalent Ib/hr values to 3 sig. figures)
ER(mmstw) = Caasviasen * Fa * (20.9/(20.9 - %0,), Method 19 Equation 19-1
ERpamio = Cemio * Qs * 0.00857
My = CO,+0.44 + O, 0.32 + N, +0.28
M, = (Mg *Xg) + (18 * B,
M = [51.05 + 0.207 « (T, + 460) + 3.24 107 « (T, + 460)" + 0.53147 » %0, - 74.143 * B (]
P,= Pb,+ (Pg/ 13.6)
0, = (NAP,' / VAP',,0) * (0,5 / PIS)
0,= 0, VAP, / VAP,
Q= V o A
Q.= Qae+Xde*Pse Ty / [(Ts+460) * Pyyl
Que = [(Ts +460) * Pyg / (Tyq* P * [(Vmgy + V) /6]
Q. = p *0.002837 « [(T, +460) / (M, » P)]"***
Qw=Q,/ X4
Ry = 0.4457 +V[0.5690 + (0.2603 * VQ.' = ji, / V)]
R, = 0.2457 +V[0.3072 - (0.2603 + VQ,.' * pi, / V)]
Vinax = Vi * Rinax
Vinin = Vi * Riin
Vingg= Vm e+ Y s Tyy* (Pby, + AH / 13.6) / [Pyq * (Tyy + 460)]
V,=3.056+Q..'/ Dn’
V,=85.49+ 60+ Cp » VAP « Y [(T, + 460) / (P, * M,)]
V, = Wt * 0.04715

W

Xd =]- Bws




APPENDIX B

Stack
Method 201 A Preliminary Traverse and Sampling Point Location Data
Method 4 Preliminary Traverse and Sampling Point Location Data
Stratification Check

Boiler #2
Method 4 Field Data
Gas Analyzer Field Sheets and Data Logger Printout

Boiler #3
Method 4 Field Data
Gas Analyzer Field Sheets and Data Logger Printout

Boiler #5
PM,, Particulate Field Data
Gas Analyzer Field Sheets and Data Logger Printout




Stack




Prelim 6 pts

Mt&//ac/

201 A

Facility Brigham Young University Central Heating Plant
Stack Identification Baghouse Exhaust, Boiler # §
A Date  § /?q [14
|
N Barometric Pressure
Pb, 25 .%0 inHg Pb, 25  ztinHg
D B
Static Pressure (P;) 57 in H,O
Estimated Moisture (Bw,) g %
Cc
Sample Height from Ground 70 feet
Comments:
Stack Dia, 136 Reference: 16.5
Ports are 46.5' Upstream from next disturbance
Ports are 54.5' Downstream from last disturbance Time: biog
Traverse || Percent Distance From: Ports
Point Diameter ID | Reference A B C D | E F
2 5 730
| 44 5.98 22,48 Tone %261 Mo | onn
2 23 3% 231
2 14.6 19.86 36.36 2 ooz Plois o3 Do
23k 23 3y
3 29.6 40.26 56.76 008 23?. oLto 8 (2% .L’o (3
Gas Analyzer Probe
| 16.7 22,71 39.21
2 50.0 68.00 84.50
3 83.3 113.29 129.79
Averages:
Ty 2342 Z Flow
AP 013 VAP (1 ]le
KEY => [T, Z Flow

AP




Prelim 8 pts

/WJ /%m/

of

Facility Brigham Young University Central Heating Plant

Stack Identification Baghouse Exhaust, Boiler#3 = 2

A Date 9/ 20 / /Y
N Barometric Pressure
Pb, 25.32 inHg Pb, 25 2% inHg
D B e —_
Static Pressure (Pg) A inkLO
Estimated Moisture (Bw,) [ %
C
Sample Height from Ground 4% feet
Comments:
Stack Dia. 136 Reference: 16.5
Ports are 46.5' Upstream from next disturbance
Ports are 54.5' Downstream from last disturbance Time:
Traverse | Percent Distance From: Ports
Point Diameter ID | Reference A B C D E F
1 32 4.35 20.85
2 10.5 14.28 30.78
3 19.4 26.38 42.88
4 32.3 43.93 60.43
Gas Analyzer Probe
1 16.7 2271 39.21
2 50.0 68.00 84.50
3 83.3 113.29 129.79
Averages:
T Z Flow
AP VAP
KEY => Ts £ Flow

AP




Facility BYU

Operator D Kitchen

STRATIFICATION CHECK FIELD SHEET

Source Baghouse (Boiler #5)

Date 8/18/14

Point 1 Point 2 Point 3
Time 02 % Time 02 % Time 02 %
Ave  13.65 13.60 13.55
3 Pt. Mean  13.60 13.60 13.60
% Diff From Mean 0.4 0.0 0.4

- The three sample points were on the east/west traverse line.

- If the % diff from mean is less than 5%, one sample point may be used. Use the sample point that gave the value

closest to the mean value.

- If the % diff from mean is between 5% and 10%, use three sample points at 16.7, 50.0, and 83.3 % of diam.
- Ifthe % diff from mean is greater than 10%, sample 12 points chosen according to EPA Method 1.




Boiler 2




\&\*‘{ Fieid Data Sheet

v

Filter _ IW‘\

TETCO

Sample Box

%

_._u._u_al&|3.!.\| Run u.lw

Plant: BY L Central Heating Plant Locaticon: wumro:ma\mwrm:mr Boiler # 2
Date, ql(r/. 2 | 2 ol . Operator: TK&. H i
N
Traverse Time DGM AF AH jin 1.0} Vacuum Temperatures DGM Temp (T,,) o 8
Paint Clock | Min (0) " ity | Desired | Actusl it f| Stack (T | Probe Oven | ceaFiter | EfTluentyl  Out In
1 1539 0 [ 4-9p1 | gobf -9 [CO] 3 |740 LL | P T4 .
2 .J. % .V N.Imm. ovV .‘ |-= 2 .ﬁ\ﬁ & \N\Wr\ 0 .W- U\“ \.w\ 5 [Stack Diameter 136" Port Reference __16.5"
3 M\ [0 14Y Gow\ ﬂ 1-& ) § Z n\ﬁ V N n\\w Ports are 57° __ Upstream from next disturbance
4 Jo - MD\J s / (- B 7 ls W\ @F\W Qn\ \nw\ w WH i Ports are 458'  Duownstream from last disturbance
1 __Av.\w‘— | o ___%LGF\ ‘_QOP_\ / |-0 & 2062 Nwl__ “N_ %N\ ﬂ[\ﬁ\ Assumncd Moisture € %
2 Z0o J_n\..mu 20 | .ons| | = el 2,44 G313+ 0 Probe S b Cp 0384
3 7 Nm . @ \+~ .ols N \- 0 \W \N\D\xw th h r\. \\Qn_l \un \W \QN“ Nozzle Calibration
4 1E | L5330V | oM .ol Sl Z0b>3] 250 e 2l 3T F& — == — -
1 liqod 22| 259 H 0w O B [ 262]24¢ 75 b AaveD, ™M inches
3 3 Ul 2456 | . u8 o+ [ 766] 240 L7z 93] 1% Gos Bag_Ac T
3 o Qu/ ' N\OO. o b L o d \N\C Q Q\h\_ — H\. \v \dew .‘\nm\ Console :
p o 25739 | g0 ol 207175 L 139 5 Vet 1 07
1 99y | 20-ASH | pod ol 5 Il 2el [29% 723 K4 X AHg [~ G0
2 Wa e .w.J . % ‘60 b \-0 .V M.ﬁ\ .N\ N M\M Q ﬂ \w\W wr ﬂ\ Barometric _.._.nwu:..nm\
3 sV dl-309 | ool o il % ks [15% 0 12| 7% Pha_ 28 .35 inmg
4 LOT 4557 1 sl Tolvoll 5205|559 wO | 4.4 Ph,_ 25T inng
I e | He- 0] ’ _ P LY ) o
Leak Check Pre Pust -
Wi 5009 D005
ey EL 19
Pict Rate _m -0 D o
nHO - 5 .15
Water Collected M%\\V e
Tune Sampled min
" >y 7 SRR - yun
Total &\N\\i T il { Qa y f\ mﬁ m\ N wm\ eview
Average a2 b V GPJW P.OGO 2 w7 3 & \-*LJ ”H MH.”

210}




Facility

D2ye

opersior Ml fef.c.

GAS ANALYZER FIELD DATA

Source \M pr \Mﬁ\ 2

Date J'-}/ w44

Response Time < \Q

Begin| f&Y 7 Gas Species Rate Initial Bias __Final Bias Analyzer Avg Corrected Avg
Lol End| //S 75 W eot| o |26 | & |18 J7A 27
_Port Change LO [ [ 1722101 [/ 135 27 i 24
e £, ) oo (0o \p.cA o 747 S22/~
74 A WAV A AN A AT A
Begin| /2 // Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run 2 End| /D /Y AUy | pov)] © | 1% O | k2P o4 Z G
_ Port Change [C i AR NEYsl AR NS a =N 75 W7 ¥
_ Lo c.07 | (07| O0F| [POF]  Hi 22 A A4
< c) | 7. 90lwv.od]| ¢ 24 L2t I3 33,
Begin| /7 3Y Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Ran 3 End] /4 ¢ ) Mk so0| D 108 | © 1128 7 a7
Port Orm:mm.r \.“| } M {3~ i v SThi S9./
co | [ \ooflpeg) 6019 7¢ a7 597
O T 12d] 298l cdfigir |l no8 1 J4%
Begin Gas Species mmﬁM Initial Bias Final Bias Analyzer Avg Corrected Avg |
Run End _
Gas Species Calibration Gases Calibration Error Calibration Error
Ml O pe 1528 ) /26 [229
(el O 136 2 [ 1326 223
ey | 000 [ (040 | pe70 ooy | (0432057
G\ OV o0 [ 2070 .08 | (0.2 | 2] (5~

Comments:

All values are either ppmdv or mole percents. Correcled averages are analyzer averages corrected using equation 6C-1 unless otherwise indicated.

Eq. TE-5: Cyy = (Coyg - Co) * [Cia / (Cep = Co)]. Rate is sample flow rate in cc/min and is set within analyzer manufacturer specs.




ETCO .3 ,
§ n\ Field Data Sheet Filter \ﬁ\ﬁ‘ 4 T._JM_._M_.._n Box ‘,\w - Page % of \ Run#_ N\
Plant: BY U Central Heating Plant Locanen: Baghouse NMW.EE. Baoiler # 2 A
Date xb(.f 1 H 7. 0\d Operator ﬁ\s g
N
Traverse fime DGM AP AH inrc Vacuun Temperatures v DGM Temp (T,.) N e
Pomt Clock | Min (8) s i thes Desired | Actual || wie || Stack(T) | Probe | Oven | cemrine | Effluent| Out In
O 1 izt ] o JGZ-000ees]io []-C|5 2wl [255 T ED F -
2 o 64U wm\ 0o {ro o b0 \Vﬂw b P\ 70 .w\w Stack Diameter 136" Port Reference  16.5"
3 ﬂ\ et M\L.r_ ccn_w -2 > I 2 A\ 7.6 0] PRl 2 | F S |porsace 57 Upstream from next disturbance
4 AZ Qﬂm\ \+N\ 02f ) o GQM\ el @P\ ﬂ._\ A4 lporsare 46" Downstream from last disturbance
il 1 [1-17 He W\Hq_n\ ool _ .0 N 765 o A F\ &‘ IEERY Assumed Moisture B %
2 0 u\m\._ff—, goV e 0 \v N?\u\ N\vo h\u\ \ﬂ.Nu Mn@ Probe Ul_ 1% Cp__ 084
3 ravs ¥T. \mk.ud_\ 0I5 {-o 5 LS | 240 3 Fld "3 Q\ 1o ....\\Vzown_m Calibration -
4 2¢ | §9-d34 | -ovs Lo | Bl s 249y A3 35— - _— —
C 1 ‘N&Q 5 %WOF“ ot \ {0 \uv NH\N‘M \NWW m ;U M\N\ \.m_\m\ Avg D, VG inches
2 Wm.u %“3@\ .Onum\ N \-0 \‘W th\\v NS_M\ ﬁ\q\ ﬂ\ [ %\ |\[ Gas Bag mDSr.H,Aﬁ\,
3 Y40 wﬂqv“; b 2 \. 0 \v ZLb \N\rm m\q M\w M\\u\ Console W
4 PRI LTI Y N 2 FAVEI NPT ETTFH 33 3T vraw L1000
b o5 95 [ 95U | o° o1 | 6] T 2 B2, Ve [ TASHO
2 m.\. < n-@ . Nr_\_\ -0b 5 \ 0 \\V W%\N\ N :w F\ M‘ N\ Es ? Barometric Pressures
3 s U A% 3Tl o] | O | D 72606 [Z4] L 37 F* o, 1939 inie
4 Lo _.O‘.“O/ ook | Q) O \v \N\a-Mr\ 2\ 7] M\W \ww\ nc.,...INm-..hr&\l:.:im
3 e | 109130 P ONE) nwo
Leak Check Pre Post b
mn_ 00y _O-00
wente L2 [ m
PuotRaie @ - O g6
mHo - T§ . N\V\
Waier mow_nﬁna%n
P Time Sampled G min
Total i\w\ a.wo m:\JJ 4 i N\\A\Nm\ o \+wb N~ .\\ Review “\ M?|\/
_A6D : K= @T,
Average GM._L _ . v Cr.. v \W h\ K= ‘MN, -
Comments

,tid




TETCO .
\V\ ~\ File Rk el Filter \“\m“ Sample Dox__ h\ Page Klil Run e..\m..

Plant: BY U Central Heating Plant | Location: Baghoyse Exhaust, Boiler # - H %
Date: ‘»ﬁ,\). 21 Z0 N Operator: “
N
Traverse Time DGM AP AH e Vecuum Temperatures ) DGM Temp (T,,) = B
Point Clock | Min (8} i’ tin by Desired Actual it || Stack (T | Probe Oven | cpmfine | Effluentl] Out In
V1 o3 o | 194od [ooS| - OLo |Ys 1162 [15C bs | L+ 5
2 Jﬂ 1100\ 300 ] ﬁ. o H\N n K [ 2.24 mn W b *.\ 5\ ﬁ\ Stack Diameter 136" Port Reference  16.5"
3 w\ _.M\L f Ll 995 0 m\\x z T b i L+ Q [ .\m_.\ \*Pv Ports arc 57 Upstream from next disturbance
4 ) i 7 * 5 Vﬁ\ - 0085 )-0 a\ﬂ h w_l 7 m\ﬂ m @) b .T\ Ea N Ports are 46'  Downstream from last disturbance
s 1 :.\ctﬂ ik .\lﬁ.np\v.o \O?\ . [ -0 _lﬂ 4\? __. \..\m\w -\ns | ?mﬂ T+ T Assumed Muoisture & %
2 w 3L AdTE ol VT o | Yz (| |76 O | Y[ YV pobe  S1C Cp__0.84
3 NA. UWv - 04§ ._Gcm\.. T {- O Q N\fml\. \N\WJ Lz 0 \N W A*. W JQL Nozzle Calibration
4 v¢ 3TV 009 o | STes T L L3 7Y e = B
(7 1 ;.ﬂxw TL mub.g .pY {-0 P*. .FN\\W\ A\J\C 9 W (o9 .m—llﬂn.v Avy D, _3).|.“ inches
2 @ﬁ\ L.._\..H\__) .o_cfo w .0 L .~\mu “ N&uv\ K\ ..W f il M*ﬂ Gas Bag bm N) Add
3 d P _.Aq‘ lu*u\ .v_.CV. j- Qﬁ 1l \w\wﬁ s w m«&ﬂ M‘ J\\ Console )
4 aljuS-0e | o] | | 40 cff0b [430 2 6130 _1b%l v loo?
U S Y PR oMl | T EREIERERD L3l Fol| Y aHg_[ (G Gnm0
2 5T <5 ‘wo‘v vey _. (-0 L A mm 53 [ + Y .M < Baromelric ?nﬁﬂﬁw
3 sl g5.81< | ookl | - =1 20 ¥]1259 M 7o] 30 Ph, 29 %y  inHe
4 X% nu\m.“m..w\ Y 1-O h\\ Nb@ 155 @f P# +. Eu_fl.wm,ml._v m Hy
156 b& Ll-15y P h/Q;m ! inHO
Leak Check Pre Post —
tmin O ._thn_ C-0 O.U
vacinHg _“ N N { m
Priot Rate OQ n..\) 2 Q
wio €0 25
N\/ Ly
Water Collected Nw \ B
Time Sampled min

Total \\\_‘Jvﬂnu J ﬂ._d\,ﬁ Pa.ﬁ\?w v S 4 > Review
_\ . -
G%\&‘ 1- o8O M?wm_{ \qVG&. ”H @v,,

N - @r,

Average

oo

Comments



Brigham Young University Central Heating Plant, Boiler 2 (8/21/14)
Run 1 Run 2 Run 3

Time NO,.ppm CO, % O, % Time NO, ppm CO, % O, % Time NO,ppm CO, % 0, %




Run 1

Run 2

Run 3

Time NO, ppm CO,% 0,% Time NOgppm CO,% O,% Time NO,ppm CO,% 0,%
Raw Avg Raw Avg Raw Avg
Span Span Span B
Gas Val Gas Val Gas Val
Zero, Zero, Zero, ]
Zeroy Zeroy Zeroy
_____ Span| _ _ S| | I— Span, S -4 - Span| R
Span; Span; Span
Corr. Corr Corr.
Calibration Calibration Calibration
Span Span Span
_____ mocacasl L[] Jo_ o) ol
RO, oL . I IV M IR RN (VRIS NN R s sl e N
High Cal Gas
Zero Resp
Mid Cal Resp
High Cal Resp
Ana. Cal. Error (ACE) ACE ACE
Zero Cal Error
Mid Cal Error|
High Cal Error|
System Bias (zero, SB) SB SB
Sys Zero Cal Bias Initial
Sys Zero Cal Bias Final
System Zero Drift
System Bias (upscale, SB) SB SB
System Cal Bias Initial
System Cal Bias Final
System Cal Drift

CGSS

Drift (

(Cavg - Co) * [Crma / (Crm - Cy)]
= (Co +Con) 1 2

= (G ¥ Crg) 112

= (Co-C,) * 100% / CS

= (C.-Cg;) * 100% / CS

= ABS(SBrinaI - Sbmlha!)

Eq. 7E-5

Eq. 7E-1
Eq. 7E-2
Eq. 7TE-4




Brigham Young University Central Heating Plant, Boiler 3
Run | Run 2 Run 3

Time NO, ppm CO, % O, % Time NO,ppm CO, % O, % Time NO,ppm CO,% 0, %
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\“Q.ﬂ[ Field Data Sheet

_ Sample Box m~|

TETCO
Filter \‘mm -

Page I\.ilcml .\! Run npl

Plant: BYU Central Heating Plant Location: Baghouse Exhaust, Boiler # 3 ﬁ "
Date: PC...M. NQm 2044 Operator Vool R Kdelne
N
Traverse Time DGM AP AH o Vacuum Temperatures ¢y DGM Temp (T,,) B 8
Pount Clock | Min (0) i wiior | Desired | Actual {| wog || Stack (T | Probe | Oven | cemFiter | Effluent|| Out In
¢ 1 |50l o [i3%.253 |.o| Lo Lo [5.0]258 |2z7 65 |66 |eq ©
2 4 :‘.mh 865 |.0ig l.o Lo 3.0 || 26l |23 L3 o | FO Stack Diameter 136" Port Reference __16.5"
<] 8 (8L 979 oL l.o l.o 3.0 |20 250 G2 | #9 | 23 Ports arc 57'  Upstream from next disturbance
4 ‘L [8§9.092 |.oi5 l.c l.o 3o | 230 | 455 Gz | b9 [Py Ports are 46'  Downstream from last disturbance
B o1 flHy [ he | 8. 639 Jooe | 1.0 | 1.0 [3.0 |3w0O | 2% L4 |l o |F Assumed Moisture 6 %
2 o 199.,%F |'ei3 | i.o [ e || 30?03 [A68 Lz |0 |72 Probe GO -(rl Cp 084
3 >4 { J_&rﬂ\ .013 1. © L.o 3.0k 2l 55 Fo m—.n\ Nozzle Calibration
4 8 194. 506 fl.o1s || l.o | Lo 3o |[|206F |252 51 |3/ e — i - ==
A4 1 |33 |32 193,.18% .o || (o | Lo 3.0 | a4g |24y 51 1z | o AvgD, A2k inches
2 e 199,8/¢ l.oos | ko | Lo | 3.0 |l2a55 |[324% 98 | 2 | He Gas Bay_ANRINLEZ
3 Ho 207.43% oot l.c ) 3.0 || 2LS [24F 4% || 22 77 Console ¢
4 uy || 205,063 vo5 || l.o | {o 30|20k [25C 46|23 |79 Y-Factor {000
D 1 st lug | 2ot B83|.0) Jli.o | .o | 3.0] A5 |25% 5c |74 | 17 AHg /. 995 inH,0
2 52 || 2ie,%0b |- S .o l.o 3.0 || 26F [249 Hiz || 24 78 Barometric Pressures
3 S | 212.932 |.o(8 l.o| 1o |3 ||2F |[*40 He | 749 | 29 Pbh, 25.30 _ inHg
4 o || 205,998 |.oz | l.o | Vo 2.0 248 |24Z 2 K= EL Pb,_25.2Z _ inHg |
12:0% | @y || 218, (8] P T F in H;0
Leak Check Pre Post _
amn D,00L o, 50l
wcntly A4.0 _to
PiotRae_ 0.00 _D.00
mH0_ 28 .25
Water Collected K\n N g
Time Sampled (e n\ min
Review m mwm
Tota 41.928 vV 113l 4212 _%340
K= @ty
Average Y .—me..\\ (.0 v .W,va.wr\ Mmkﬂ K= @t

Comments




&m| __ Field Data Sheet

Plant: BY U Central Heating Plant

TETCO
_.,:_EJN“I\%. Sample Box \m\\J

Location: Baghouse Exhaust. Boiler #3

Page |\||3.|A\E Run ..n|N|

Date: Hy(ﬂ 20, 2oy Operator. Py | R _ALN\_).NJ
N
Traverse Time DGM AP AH fin 1,09 Vacuum Temperatures ¢v; DGM Temp (1,,) B B
Point Clock | Min (0) L mion | Desired | Actual wig || Stack (T | Probe Gven | CPMFilier | Effluentl| Out In
D 1 |9:to] 0 J[133.@33 |.6iz | Lo | Lo |30 257 |22G 58 | @7 09 £
2 H 136.25Y9 |l.ote| l.o l.o ||>.0f|32 |23& 55 || LB | 7o Stack Diameter 136" Port Reference _ 16.5"
3 W ~Wm xmw. 5 . ONW 1.0 m-Q 3.0 |[2C u. 2 MuM MJ« Pm W.N\ Ports are 57 Upstream fram next disturbance
4 \z 1491, 49( 2L (.o l.o 30 a3 2a | M£ Tm ﬁw Ports are 46' Downstream from last disturbance
A 1 ||93F] it 144, [0 |.009 1.0 l.o |[3.0 ]| 25k |244 59 || 70 |2y Assumed Moisture 6 %
2 20 146323 [l.o| | Lo |1.o [[3.0 |26y [245 53 || 3o | 7Y probe (bOG- I Cp__ 0.84
3 a4y || 149.334 (.o 1.0 | 1.0 [[3.0 ||2e5 |24y 52 |+ |7 Nozzle Calibration
4 28 | 150999 ol || l,o |10 |3.0 |265 |24 Sz |7 |27 ot o s
B_1 |1:50 32 | (59.5¢F .0tz ] j.o | Lo [|3.01252 |298 54 | H |FY AvgD, AA _inches
2 Bl | 152,188 o || Lo | Lo 30 | 2k2 |24 53 I # |79 Gas Bag Analyze
3 40 1 mnw&o.w O 1.O lLo 3.0 el 45 mw 1o Nm Console _.HN
4 I_.J.u __VN.GWD ..D\m.\ TD __‘0 3.0 NN\MU ULAN\ PW W‘nu W.O! Y-Factor N.QQO
C 1t jlouys | 4f || i5. 049 [ots || Lo | Lo [[3.ollasy |23 52 (7o |32 AHg [.44S inH,0
2 57 ‘Cﬂh‘n‘% .OL58 o l.o 3.0l Xl %.W.O mm 74 MN Barometric Pressures
3 5¢ | \Jouzfozs | Lo | .o J3.026] [P6? 54 | 1 ]33 Pb, 25,30 _inHg
4 Lo 132384 .02 | t.o | .o ||3.0[*F0 [1S8 55 || 9 |3Y Pb, #5-2T  inHy
1031 | L4 | 175426 P T8F  inHO
Leak Check Pre Post
amn_ 0 .002.  _D.00|
vacinHy 2.0 (2-C
Pitot Rate __ O [olw] c.eo
W0, 24 T8
Water Collected Wm W g
Time Sampled wn N min
Review m mx
Total 4(. L 3,/v 1.9943 H2(© 2288
mA.l\
Average v . HH.I«.\(\ l.ov 231 I.E K=

Comments




\.Rl.\l _ Field Data Sheet

Plant BYU Central Heating Plant

TETCO

Filter__ \V\\m Sample Box ﬁ|.|

Location: Baghouse Exhaust, Boiler # 3

Page |o~.I-NI Runk__ /

Date.  Aug NQ.. 2012 Operator: Pau LR \Ar te %@ P
. N
Traverse Time DGM AP AH (ko) Vacuum Temperatures (v DGM Temp (1,,) D B
Point Clock | Min (8) 'y wior | Desired | Actual | e || Staek (T, | Probe | Oven | cemrine | Effluent|| Out In
€ 1 | Fuz| o0 i . oMell.ez || f.o | Lo |[Ho | 258 |2w¥ 51 3o | 7o e
2 Y 43, kL|-ozz| l.o |.0 4o || 26to |22 4y L9 7/ Stack Diameter _136" Port Reference  16.5"
3 g 9G. 21 || .03 l.o l-o (4.0 23 |25C q4d Fo | #3  |Pousar 57' _ Upstream from next disturbance
4 1z 98 . 90F |.022| |-© Lo 9.Cll 2LS (242 Y4z W; 75 Ports are 468'  Downstream from last disturbance
g 1 S04 | le {ol.532 | <ol [.0 | Lo ||4d.e| AsY |29 s | H 73 Assumed Moisture 6 %
2 20 toq.143 || o3| (.o l.o 4.0l 253 [2%/ 45 | #o | #3 probe e (71 Cp_ 0.84
3 24 106 3?t] .015] |.0 1.0 |4.0f 263 [20Y 45 7o | 2y Nouzle Calibration
4 28 109.385] .ois| .o | .o |do| ey |252 95 | fo | 35 = == = ==
A 1 w..NW 52 112.003 .00¢% l.o {.0 4.0 U.I% P...—J 4% *0 74 AvgD, A/#F  inches
2 26 e W24l o1 |l lio | Lo 4ol 26l (260 di | o | 4 Gas Bag Analyze ~
3 Yo 113,240 | .0} { O .0 4.0 259 72 Yea 7o | 3¢ Console ¥
4 Yy |1 119. 85} .ciz | Lo | Lo 4.0 365 |267 4| 7o | 75 Y-Factor_/.000
D 1 [8:40|yg 122, 9¢3) . 0is|| l.o | l.o [|4.0|258 [25Y so || 9|23 AHg [, 4GS inll,0
2 iz 125,068 ||,6T .o | Lo |Hellty |40 q4F 9 | 73 Baromelric Pressures
3 St | 127,639 lhez2| Lo | l.o |Y4.0llatl [250 47 | L5 | Pb, 25.%0C _ inHg
4 L0 130, 284 oz Lo .o (4.0 26l | 24% Y€ | Fo |5 Pb, *5.2T  inHg
3.5 | (o4 [32.89 Po ToAF in H,0
Leak Check Pre Post
toin 0009 C.00]
vcinHy 24.0 1.o
Puot Rate () .00 0.0D
In IO « Nm 25
Water Collected a\ ¢ m 4
Time Sampled (z4 min
Review m Wm
Total V.54 v .02 Hiyz 7249
mﬁ.. =
Average @.I_M.TI.\ l.ov M..?O.ﬂ_\\ Fl. m ’\\ K=

Comments




¢ 19110



Boiler 5




Run 1 Run 2 Run 3

Time NO,ppm CO,% 0O,% Time NO,ppm CO;% 0,% Time NO,ppm CO,% 0, %
Raw Avg Raw Avg Raw Avg
Span Span “Span
Gas Val Gas Val Gas Val
o ___Zeroyy | | Zero; Zero; d____d____
Zeroy; Zero; Zero;
_______ Spany| _ __f____l____| ._Sean| __ [ ___1._ Span; .
Spany Spang Span;
Corr. Corr Corr
Calibration Calibration Calibration
Span Span Span
_____ ZeroCalGas| _ _ | _ _ | ool oo oo
_____ LI ) P S oy (e T I ey e | T R —
High Cal Gas
Zero Resp
Mid Cal Resp
High Cal Resp|
Ana. Cal. Error (ACE) ACE ACE
Zero Cal Error|
Mid Cal Error

High Cal Error|

System Bias (zero, SB) SB SB
Sys Zero Cal Bias Initial
Sys Zero Cal Bias Final

System Zero Drift

System Bias (upscale, SB) SB SB
System Cal Bias Initial

System Cal Bias Final
System Cal Drift

Cgas = (Cavg - Co) * [Crna / (C - Co)] Eq. 7E-5
Co=(Coi+Cer)/ 2
Chn=(Cn+Cm)/2
ACE = (Cp,-C,)*100% /CS Eq. 7E-1
SB = (C, - Cpyy) *100% / CS Eq. 7E-2
Drift (D) = ABS(SByna - Sbipigial) Eq. 7E-4




Run 1 Run 2 Run 3
Time NO, ppm CO,% 0,% Time NO,ppm CO,% 0,% Time NO,ppm CO,% 0,%
Raw Avg Raw Avg Raw Avg
Span Span Span
Gas Val Gas Val Gas Val
U .| [ N S (T <. IS N OO R ... (| I W
Zero; Zero; Zero;
_______ Spanil _ _ ____J____| .. Seam | ___[f____f .. Seam| ___|____|____|]
Spang Spany Span;
Corr Corr. Caorr.
Calibration Calibration Calibration
Span Span Span
_____ Zor0Calaas] . i el e mdsmiciee] s ow wb sw suleorsudicne s | e e el col e s el we g
_____ MdCalGasl . e decen] hmmm e e imm et e o 2
High Cal Gas:
Zero Resp
Mid Cal Resp
High Cal Resp
Ana. Cal. Error (ACE) ACE ACE
Zero Cal Error|
Mid Cal Error|
High Cal Error|
System Bias (zero, SB) SB SB
Sys Zero Cal Bias Initial
Sys Zero Cal Bias Final
System Zero Drift
System Bias (upscale, SB) SB SB
System Cal Bias Initial
System Cal Bias Final
System Cal Drift
CGas B (Cavg = CO) » [Cma / (Cm - CO)] Eq 7E-5
Co=(Coi+Cy)/ 2
Crn=(CritCpry) /2
ACE = (Cpr-C,)+100%/CS Eqg. 7E-1
SB = (Cs-Cpi) « 100% / CS Eqg. 7E-2
Drift (D) = ABS(SBgys - Sbinigial) Eq. 7E-4




Brigham Yount University Central Heating Plant, Boiler 5, 8/19/14
Run 1 Run 2 Run 3

Time NO, ppm CO,% 0,% Time NO,ppm CO,% 0,% Time NO,ppm CO,% 0,%




TETCO

NO“\*\N\CH\ Field Data Sheet Filer /2 V&v Sample Box A Page | of } Runn  f
Plant BYU Central Heating Plant Locaton: Baghouse Lxhaust, :.N;S 45 i
Date: Aoy 19 ZOid Operator: &uﬁ. u km.qm £ .ﬁ f
cP— : 5
Traverse Time DGM aP AH n o) Vacuum l'emperatures 't DGM Temp (1) D C -
point || Clock | Min (6) il w0 § Desired | Actual [ s || Stack (T,) | Probe | Oven | comrie | Efluent|| Out In
A1 g5 o | 990.7/8 |00 «3 |43 | 30| 2«40 |259 L8 | LG 6B | &8 =
2 .25 992.555 |- 00F M3 1,93 3.01240 |2y 9 e |68 | (8  |Stack Diameter _ 136" Port Reference _16.5"
3 9 MM\ 994, 512 .004 .43 A3 3.0 || 243 25 M‘ 70 m% R &7 Ports are a7 Upstream from next disturbance
D1 8:43 1335 996 .69 |00 (2] . 43 |93 3.0 |23 + 259 70 [Z1=} % |l Ports are 46" Downsiream from last disturbance
2 /%0 Mw&%. 593 OIF Y3 |93 3.0 |&43 [Pl 7o 57 | &3 |70 Assumed Moisture 5 %
3 R5.0 |/ool. Mh: 009 |l .43 1,43 5.0 |24 235 WU! 55 N V‘.\ Probe 50 G Cpprelim ¢ Vﬁvn\
c_ 1 905 |31.5 111004 839 [.015 Y43 143 3.0 239 |ReY 72 57 | #o | Naozzle Calibration Cp (Act) . WR.\
2 2.0 /907, 168 J.0z5” | .43 .43 l3.0l242 |24Y 23 | 5% | Fo | P2 MIY N 43S 4P
30 qisS l/err, 333 jiozt-t .43 |.43 3.0 ld4d(, |250 75" | S| # | #3 AveD, P4 S inches
&__ 1 N7:31 [558 |I/or. 893 foro 43 1+43 13.0[2Ve |208 4 1O 131 | F2 Gas Bag_ Avalyzer
2 | o 2S||70i ¥4 oz || w3 | 43 3.0 l2uy 21 125 159 i3 2 Console__ Y
3 | 60.351/614.759 Loi§ .43 |.u3 i3 ol ayy |280 23 |s9 131 |7« V-Factor /000
ot e 33180 22 . Lio Mg [, 445 wHO
— 0 M_.‘Tw N _1 Barometric Pressures
Ph,_ AS 2D iy
- : B P, 2S5 .2
B | B wul - Po 15 mHO
X Luak Chock: e Post
] B o 0.0(L-  O-902-
w Ve dn Hy bh——.w \_NRU
piocka: 0«00 0.co
[ | S | R A S R . nHO 14 28
Water Collected MNM\ M It
Time Samnpled M w 2S5 min
eview m
Total 3. 89 |~\<\4.\ 1, 3orle 290D 1 849 § EE.

Time Constant 52.00%
Average v o3y 43 2414 AR st Bsh e

To determine dwell time at eacn pt, multiply the dweli ime

Comments

Ap min_.00Y constant by the square root of the current sample point Ap

Ap max 0 uw




TETCO

.N.@MNNI\N.Q.N\IGE Dala Sheet m___n_‘.um.'Nm _ Sample Gcw!...mli . Page [ of | = Run#_32
Plant: BY U Central Heating Plant Location: Baghouse Exhaust. Boiler # »
Date 3,,.“ 3. 20y Operator: wun‘_\ { N\ \A. br h\gg w iy
N
Traverse Time DOM AP AH i H0) Vacuum Temperatures ¢ DGM Temp (T,,) 2 =
Point Clock | Min (8) () tntto | Desired | Actual | aune Jf Stack (15) | Probe Oven | cemfine | Effluent || Out In ¥
B o1 jifo38| o 25.0/0 Jl.otO | .43 | .43 3.0} 240 |228 b |5 | A | 2 0
2 MNW 13, 3 ez M3 43 3.0 2«4/ Elds] bl 59 #i WN\ Stack Diameter 136" Port Reference _ 16.5"
3 .o U,nw Mw i QQHNV 43 | .43 |3 .0l XYY NP___.M 4] ) rml.* .WN. MO\ Ports are 57" Upstream from next disturbance
1 [o: 5t 1.0 32, 445 [l.elo || ¢33 LI R 29y |4 <% ¥ |58 7Y | Pl Ports are 468'  Dowastream from last disturbance
2 24.5" 35, 349 |l.ete Y3 3 3o || R4s |RA4E L8 mxv.\ 75~ | ## Assumed Moisture 6 Y
3 37.0 39,944 | .oig 43 .43 3.0 249 |24p 8 | sy He |78 Probe 16 Cp (prelim) . 7¢ ¥
D1 Ity [24.0 q2. 112 |l oop| N2 | .43 |30 R3w [232 CF | o) 76 |72 Nozze Calibration Cp (Act) . Pl
2 Y30 || 43 Sblk].ozof .43 | .43 |3 0243 |245 e? | 59 |7 |78 Py ST 42 i
3 so.5| HF IS8k oo | 43 | 43 30|24t |Rus 8 |58 |76 |78 AveD, 4745 inches
A 1 [y | 590 50,449 [.009| .43 | ,y3 13.c]a32 [2L2 L8 |Gt [Py |#5 Gos Bay_Analyger
2 w3.0 57.0%n).000 || 43 |. 42 3.0} 240 |25¢ F 59 |2y |Z¢ Consale__¢f
3 sl s4.94dferz || -43 |83 3o |24y | 257 73 | 59 1723 |#&~ Y-Factor_/,@60
11-89]74.0 524953 dHg [.-v44¢ wHO
Barometric _Lﬂr.mu."_ﬁﬁ.ﬁ
P, 25.30  nHg
Pb, Imfvl\.IMm\ ___mHhg
N Po__ T~ qw\ in H,O
Leab Cheek Pre Post
gmin_ 0. 0(f b.ook
vac i Hg b-usU .N.D
Puct Rae_ © - OF C.o¢
I H.0 |_|O.mumv..n|| ;28
Water Collected MN. m B
Time Sampled Nm & i
<o Review m W A
Total 3L.443 v 14C53 290% 1145
Time Constant 52.821%
Average ¥ o~ __w;_.\ A3 W E(\ \W‘E Est Run Time t, ﬂN. i
Comments To determine dwell time at each pt, multiply the dweil time

Apminp.poY
Apmax 0.033

constant by the square root of the current sample point Ap.




0

2014{ 2025 ¢1d L Sicel Filer (2 8 ple Box € Page | of 4 Runé 3
Plant BY U Central tleating Plant Location: Baghouse Exhaust, Boiler € 5§ a %
Date b,\% :W - oY Operator: mUhr..\__ N K. m h. &
N
Traverse Tune DGM AP AH gm0 Vacuum Temperatures i DGM Temp (T,) B B
__Pam || Clock | Min (0) o who | Desired | Actual || wnig || Stack (T)) | Probe | Oven | comrina | Effluent|| Out ln
A1 [12a3] o0 | 58 152 l009].4% .43 |30 2us | 241 w7 | GC &g | T €
2 9. ﬂv\ Lko,21? .00 .43 | .43 3o 243 |50 b |y g | 614 Stack Diameter 136" Port Reference __16.5"
3 {b.0 lgd. 5(5 ||.6/0 43 M3 3.0 249Y |20t e (23 Il LT | # Ports are 57' _ Upstream from next disturbance
D 1 13,00 }{5.15 L4, 798 o0 A3 493 [ 01239 (2.2 8 | s | | H Ports are 48'  Downstream from last disturbance
2 28.5 Cﬁ. O.m‘nﬂ. O % H3 .43 3.0 |44 W 2 ey ﬁ\\m Ly 70 Wi__ Assumed Mcisture 6 %
3 PM“ 76, 126 ||.020 || .43 | .43 |[3.p |24 N 2L 3 o | &Y o N.ow Probe & ((r Cplprelim) F&Y
C 1 13223124 38l #3239 oS .43 |43 3.0 1234 | 243 L€ |51 to | 22 Nozzle Calibration  Cp (AcY) P&
2 qlo || 728 993 Jlozg | 43 (43 | 3.0 240  [23Y 3 |51 7o | L YId g 4IS Y 7S
3 490 79, Y68 ot | 43 |.43 3.0 348 |a42 9 S} 7|73 Aveg D, :«HN.BWMMJ inches
&1 |B4g (5(.5] gz. 725 L.olC || 43 |43 3.0 {237 232 L9 | 55 14 |23 Gus Bz A gl 2o
2 Bl 85.0a6 LoD | uz | .43 li3.0]l2q4>n |24y 70 I 55 i3 |22 Comsole &/
3 t5 | 8. 5062105 |43 |43 13 02yl |29 7 St 172 |2 Yractor [, 00
408 133.35] 90. 225 AHg [.4PS inHO0
. i Barometric Pressures
v, 2530 inllg
Pb, _ 25 .22 wlyg
. mu_.“sH.\xM:. _mHO
Feak Check Pie Past
ftmin 0. O1 2 0.009
= vag in Hyg K4 .0 W.Q
B vig Rate D .OD 0.0
—— U ol Ko 28 S
B Water Collected Mhﬂ ¢
Time Sampled w 3. Wam min
Review mU mﬂﬁ-
Total %1 .03 \fﬁﬁ_mw F410 i3
Time Constant .26l
Average V. 93 43 S #ﬁm\\ .o i Est Run Time t, mwﬂnl
Coments To determine dwell time at each pt, multiply the dwell time

Ap min O.EOL
Apmax_0.0%3

constant by the square root of the current sample point Ap




Facility B0 Ltwron! Ay atom 5 Ha» 7 GAS ANALYZER FIELD DATA
Operator N_ m\bﬁm\“

Source Mn” 7 mm -

Response Time

r1 Y
r70

Date_,

Begin WNN! Gas Species Rate Initial Bias Final Bias Analyzer >Mm Corrected Avg
Rut End| 997 Myl cecl © lonz | © iy 120 ZY,
Port Change| ~ 90 (el ( 0.9 wofyrol 2.3 (245 1% 2 [ 75
L s | ) Veod by (vo—| wpah  6.7¢ € g0
\M [ Mooz oo | goylivos ETL & 1257
Begin \\M% Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
aull 3 End| ) /S 7 M leaw | ¢ |12 | O | /27 L2 L322
Port Change|™ (1% _ 7 d Gz [2/F || O012/3 209 209
f £, cor|1ow o2 | (/3] C.7¢ .76
i , cof| 1003 |28/ 9.9~ (>4 3,21
/%3  Begin Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run End| /905 Vo g 0 Tjp7 T T T128 L2 [ /52
2 | PorChange e N Gp 1213 o 1247 L7/ (9.
S RS A gopl 073|200 |10.(3 (. €9 Q6
g A gy 2000 \ W2 1224 [2.27
Begin Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run End
Port Q:Em.n
Gas Species Calibration Gases " Calibration Error Calibration Error
WA Q| pHLUE| 228 . o /26 |29
e 70 |46 wel 272 O/ | 209 | 4EfHY 2.4
(O, | owow 104 [ pC70 g.c0 |[C-[¢ 202
o o) 1120 | 3090 AN AVX 72
r ol 7ES5—
Comments All values are either ppmdyv or mole percents. Corrected averages are analyzer averages corrected using equation 6€%1 unless otherwise indicated.

Eq. 7E-5: C,, =

mﬁuucw -

Co) *

[Coa / (Cpn - Cp)]. Rate is sample flow rate in cc/min and is set within analyzer manufacturer specs.




APPENDIX C

Sample Recovery

Gas Analysis Data (Analyzer)
Particulate Analysis

Method 202 Analysis

Chain of Custody




Method 57/

Facility: g Y&' Date: /"’)‘/‘-—/C/

Stack Identification: ﬂg ,/, . 2

! :
Run: { Sample Box: o
Filter Numbcr Impinger Number

IO N VS T (P S N S

nitial Volume of liquid (H,0) in impingers, (ml)

o 100 ] — | silicaGel | |
L) 2 3 4 S

Final () # 2. 0 é)-frj 606.7 7///”/
Initial @) RGO | g2 2 | £~ Y\ sto.2
Nete) [F.O .4 . F A

Total (g) )—?& /

PM Filter Description

Run: & Sample Box: /4

Fl[[Er Number: Impinger Number
1 3 T 3 [ a [ 5 T &
T Initial Volume of liquid (H,0) in impingers, (ml)
100 [, 100 ] — | silicaGel | |

Finaley 796.9 | #3256 | 6X4¥ | 5427
Initial (8) /2% () ?)/-f Crpe | 5798
Netw 2.7 | Yl 4 | ¥ 9

Total (g) >7Y4
Run: 2 Sample Box: ,i

Filtef Number: Impinger Number

S [N SO OO RN T N YN VO N .

“nitial Volume of li of liquid (H;0) in impingers, (ml)
100 l 100 l — l Silica Cel l I

' Final (@ _C 85, ‘f 7”‘-% g f"/“ 9 ?Jé:l-
Initial (g) 6 70- / jfﬁ/ SV 9}7' f
Net@ _ [J= o7l 1D ZY

Total (g) 30 7

PM Filter Dgscription

PM Filter Description

¥ ooud iy Fril  739:6
R 2. Loitted 73005




M202 Impinger Field Sheet

Facility: 3y’ ) [r,, //x/ ﬂeé/,‘ /%/‘ Date: f"/f"’/(/

Stack Idennl':culion:_@_é&‘j,_ T[f)a///f‘ / Method: 201 A

IMPINGERS
Run: / Sample Box: ‘)L

Filter Number: Impinger Number Initials
Dry Cold

vl s ] 3 | 3 [ 3 [ 5 1 &
7

Imtial Volume of liquid (H-O)) mn impingers, (ml)

T | T ]
Final (g) 37&-{ 672‘)‘- '/ 7}’:7 ]i ? Z'lé_
mital (0 363 (2[4 T4 6 |Gog s
Netw  Zed | 25 /] 7.2

pm filter description weigh & analyse weigh and discard
)’,1_‘/[‘_,"“,,,} # f Total ig) 7 17 &
i leo ] //h wi) rb/.( RINSES  H,0 Acetone Hexane

Purgestart /0 @8
Purge end / &')"
mib 0added € an <

IMPINGERS 7
Run: L Sample Box: ,
Filter Number: Impinger Number Lnitialy
Dry Cold
(2729 C [ = I 5 | = 1T = T =
Initial Volume of hiquid (H,O}) in impingers, {nl) ‘%

| | T [

Final (g) -724 Z_ ﬁ_‘fi i 7'%]; W —.__P IZ/\C(
Initial g 36D 5 |54 »“’( FI6 T §GLY¢ .

Net (g) //’ Lf _7; /04)’

pm filter description weigh & analyse weigh and discard
e !‘r éé Sty Total (g) zé, ga
Le [I/)'? RINSES H,0 Acetone Hexane

Purge start Z z:w
Purgeend /D X
mi Hy0 added  3g* € Pow o

IMPINGERS
Run: 2 Sample Box: {

Filter Number: Impinger Number Initials
Dry Cold

1926 e s e e e g

Iminal Volume of liquid (H>O) n impingers. (ml)

i l ;!Im l ‘ﬁf i f l

v 0 37,3, ] TYO 41299, (193 §uz
Initial () S Cﬁ”f 2¢ | 165 G %/
Netw fenp | 2.9 £0| 9.9

7R

‘ pm filter description weigh & analyse weigh and discard
Total (g Jj‘ 7

‘ RINSES  H,0 Acetone Hexane

| Purge start__ftf 2 ¢
\ Purgeend  f __)‘_"2;}_"
\ mi H,0 added @D




Facility: BY)

Method 4

By, 'ter

Stack ldentification:

IMPINGERS

Run: Z

*

Sample Box:

_C

Impinger Number

1

—me,

s

SR D T

Initial V

olume of liquid {(H,0) in impingers. (ml)

100

100

I - I Sihca Gel

Final (2) (b G0 ¢

Z 252

£92.

Cosy

Initial (g}(ig g (o

LI5.9

S¥d.2

opz.3

Net@ 21Ty

6-¥

1 24%

4l

Total ()

WJ. 7

IMPINGERS
Run: 2 Sample Box: &
Impinger Number
1 [ 2 [ 3 [ a T 5 T &
Initial Volume of liquid (H,0) in impingers, (ml)
0 T 100 ] — [ Siheatiet | |
Finalw 23 6.0 | Sine| 6 2T | BEY
nitial @) _7%2.8 | 679, ¢/ 6.0 | 279 S5
Netww [Ged | 6O | 391 /0. 3

Run: - [

Total (g)

289

Sample Box:

Impinger Number

1 2 | 3 [ 4 | 5

)/ -

Final (g) 674/

Initial (g) é ‘{ft;f‘

Initzal Volume of liquid (H,O) in impingers. (ml)
00 F 1m0 [ | Siheacei | |
T
el 31717 ]
26 | )3 167

Nete) _A =C

Total (g)

2z

IMPINGERS
Run: Sample Box:
Impinger Number
[ 2 3 3 R
Initial Volume of liguid (H,0) inui_mpingers. (ml)
o T 100 ] — | SilicaGel ] |

Final (g)

Initial (g)

Net (g)

Total (g)




Facility: BYU
Stack Identification: Baghouse (Botler 5)

Date:

rl

819/14

Run:

Filter Number: 1278 Sample Box: A
Blanks & Blanks Rinses
Rinses Acetone (CH;COCHy)  0.L0001  g/100ml Acctoneg (CH;COCH;) 70 ml
Acetone. (CH;COCHy) 83 ml
Filter Final,: 0.2146 g Date:  8/30/14 Time:  14:00
Final,: 0.2147 g Date:  9/1/14 Time:  15:00
Final,yg:  0.2147
Filter preweight: 0.2124 g
CRITERIA
Net 0.0023 g Process Weight Time
Net 2.3 mg Finalf|  Fass Pass
PM,, Wash  Final;: 49.1083 g Date:  8/30/14 Time:  14:00
Final,: 49.1085 g Date:  9/1/14 Time: 15:00
Finalyyg: 49.1084 ¢
Initial ;: 49.1058 g Date: 12/11/13 Time: 8:00
Initial: 49.1058 g Date: 12/11/13 Time:  14:00
Initial \yg:  49.1058 ¢
Gross:  0.0026 g CRITERIA
Beaker Number: 75 Blank:  0.0001 ¢ Process Weight Time
Net 0.0025 ¢ Final|  Pass Pags
Net 2.5 mg Initiall] P Pass
Coarse Final,: 49.4042 g Date:  8/30/14 Time:  14:00
Wash Finals: 49,4044 g Date:  9/1/14 Time:  15:00
Finalyvg: 494043 ¢
Initial : 49.3950 3 Date: 12/11/13 Time: 8:00
Initial,: 49.3947 g Date: 12/11/13 Time:  14:00
Initial\yg:  49.3949 g
Gross:  0.0094 ¢ CRITERIA
Beaker Number: 76 Blank:  0.0001 g Process Weight Time
Net 0.0093 g Final Puss Passy
Net 9.3 mg Initiall]  Pess Pass
RESULTS PMy, Coarse
Filter 2.3 mg
Wash 2.5 mg Wash 9.3 mg
Total 4.8 mg Total 9.3 mg
Comments: Criteria: 1) Weights are + 0.5 mg of each other, or within 1% of the net weight. 2) There shall be at least 6 hrs between weighings

Date: ?‘T)’L—/C/
Date: %F‘?’ {L/

Lab Technician: ﬂét

Lab Technician: PE K-

9/5/2014



Facility: BYU Date: 8/19/14
Stack Identification: Baghouse (Boiler 5) Run: 2
Filter Number: 1279 Sample Box: B
Blanks & Blanks Rinses
Rinses Acetone (CH:COCHy) — 0.0001  g/100ml Acetoneg (CH;COCH) 80 ml
Acetone (CH,COCH,) 80 nil
Filter Final,: 0.2133 g Date:  8/30/14 Time: 14:00
Final,: 0.2134 g Date:  9/1/14 Time; 15:00
Finalyyg: 02134 g
Filter preweight: 02115 g
CRITERIA
Net 0.0019 g Process Weight Time
Net 1.9 mg Final Piss eass
PM,, Wash  Final;: 493076 g Date:  8/30/14 Time:  14:00
Final,: 49.3074 2 Date:  9/1/14 Time:  15:00
Final\yg:  49.3075 g
Initial;: 49.3061 g Date: 12/11/13 Time: 8:00
Initial,: 49.3058 g Date: 12/11/13 Time:  14:00
Initial yyg:  49.3060 g
Gross:  0.0015 ¢ CRITERIA
Beaker Number: 77 Blank:  0.0001 ¢ Process wesh | i
Net 0.0014 ¢ Final Pins RS
Net 1.4 mg Initial Pass Pa
Coarse Final,: 49 8157 g Date:  8/30/14 Time: 14:00
Wash Final,: 49,8159 g Date:  9/1/14 Time:  15:00
Final\yye: 49.8158 g
Initial,: 49.8120 [ Date: 12/11/13 Time: 8:00
Initial,: 49.8120 e Date:  12/11/13 Time: [4:00
Initial yyg:  49.8120 ¢
Gross:  0.0038 g CRITERIA
Beaker Number: 78 Blank:  0.0001 g Process Weight Time
Net 0.0037 ¢ Finall {fass Pn
Net 37 mg Initial Pax
RESULTS PMy, Coarse
Filter 1.9 mg
Wash 1.4 mg Wash 3.7 mg
Total 3.3 mg Total 3.7 mg

Comments:

Lab Technician: éki

Lab Technician: !0 ?Z— K-

Criteria: 1) Weights are + 0.5 mg of each other, or within 1% of the net weight. 2) There shall be at least 6 hrs between weighings.

Date: E*V‘L’ Va4
Date: Q’g’“f

9/572014




Facility: BY L Date: 819/14
Stack Identification: Baghouse (Boiler 5) Run: 3
Filter Number: 12806 Sample Box: &
Blanks & Blanks Rinses
Rinses Acetone (CH;COCHy) — 0.0001  g/100ml Acetoneg (CH:COCH;) 70 ml
Acetonec (CH;COCH;) 75 ml
Filter Final,: 02115 i Date:  8/30/14 Time:  14:00
Final,: 0.211 g Date:  9/1/14 Time: 15:00

Finalyyg: 02117 g

Filter preweighi: ~ 0.2093 g

CRITERIA
Net 0.0024 ¢ Process Weight [ fime
Net 24 mg F‘maﬂ] I a5
PM,, Wash  Final;: 49.9372 g Date:  8/30/14 Time:  14:00
Final,: 49.9374 g Date:  9/1/14 Time: 15:00
Finalyyg: 499373 ¢
Initial 49,9355 g Date:  12/11/13 Time: 8:00
Initial,: 49.9359 g Date: 12/11/13 Time: 14:00
Initial \yg: 499357 ¢
Gross:  0.0016 ¢ CRITERIA
Beaker Number: 79 Blank: 0.0001 g Process Weight Time
Net 00015 ¢ Final|  ¥oss Pos
Net 1.5 mg Initiallf s Pass
Coarse Final,: 49.9898 ¢ Date:  8/30/14 Time:  14:00
Wash Final,: 49.9898 ; Date:  9/1/14 Time:  15:00
Finalyyg: 499898 ¢
[nitial,: 49.9870 g Date: 12/11/13 Time: 8:00
Initialy: 49.9870 g Date: 12/11/13 Time:  14:00
Initial yyq:  49.9870 ¢
Gross:  0.0028 ¢ CRITERIA
Beaker Number: 80 Blank:  0.0001 g Process  J|  weigh T
Net 00027 ¢ Finall|  Pass Pass
Net 2.7 mg Initialf|  [Tisn Pass
RESULTS PM,, Coarse
Filter 2.4 mg
Wash 145 mg Wash 2.7 mg
Total 3.9 mg Total 2.7 mg
Comments: Criteria: 1) Weights are £ 0.5 mg of each other, or within I“-’;) of the net weight. 2) There shall be at Iea__ﬁ 6 hrs between ;vmghing:;.

Lab Technician: /é Date: E'f -/ C/
Lab Technician: ﬁ@‘_— Date: ?/'8 i

9/5/2014




Facilty: BYU

Method 202 Laboratory Form

Stack Identification: Baghouse (Boiler 5) Test Date(s): 8/19/14
Sample Description/ID # Run 1 Run 2 Run 3
Inorganic CPM
Rel. Hum Rel. Hum Rel. Hum
Beaker/tin # 150 Date  Time Yo 151 Date  Time % 152 Date  Time Y
Final Weight (1), g 2.2391 8/30/14 | 14:00 <1 2.2480 8/30/14 | 14:00 <1 2.2264 8/30/14 | 14:00 <1
Final Weight (2). g 2.2389 9/1/14 | 15:00 <1 2.2479 9/1/14 | 15:00 <1 2.2260 9/1/14 | 15:00 <
Ave. Final Weight, g 2.2390 2.2480 2.2262
Initial Weight (1). g 2.2286 1/21/14 | 8:00 <1 2.2369 1/21/14 | 8:00 <] 2.2153 1/21/14 | 8:00 < |
Initial Weight (2), g 2.2284 1/23/14 | 9:00 <1 2.2367 1/23/14 | 9:00 <1 2.2151 1/23/14 [ 9:00 #1
Ave. Initial Weight. g 2.2285 2.2368 2.2152
m,: Initial Inorganic Wt, mg| 10.50 11.15 11.00
H,0 added in Extractions. ml 60 ptl pH 60 pH pH 60 pH pH
Reconstituted H,O Volume. ml Start End Start End Start End
N: Normality of NH,OH
V,: Volume of NH,OH. ml
m,: Mass of NH, Added, mg|
m; (or my,): Final Inorganic Wt, mg 10.50 11.15 11.00
Organic CPM
Rel. Hum Rel. Hum Rel. Hum
Beaker/tin # 153 Date  Time Yo 154 Date  Time Yo 155 Date  Time Yo
Final Weight (1), g 22212 8/30/14 | 14:00 <1 2.2285 8/30/14 | 14:00 <1 2.2422 8/30/14 [ 14:00 <
Final Weight (2). g 2.2210 9/1/14 | 15:00 <1 2.2283 9/1/14 | 15:00 <1 2.2421 9/1/14 | 15:00 < |
Ave. Final Weight, g 2.2211 2.2284 2.2422
[nitial Weight (1), g 22134 1/21/14 | 8:00 <1 22215 1/21/14 | 8:00 <1 2.2361 1/21/14 | 8:00 <1
Initial Weight (2). g 2.2130 1/23/14 | 9:00 <1 2.2211 1/23/14 | 9:00 <1 2.2357 1/23/14 | 9:00 <1
Ave. Initial Weight, g 2.2132 2.2213 2.2359
m, (or mg,): Net Organic Wt. mg| 7.90 7.10 6.25
m_,, : Gross CPM, mg| 18.4 18.3 17.2
mg,, : Blank CPM. mg 2.0 2.0 2.0
Mg - Net CPM, mg] 16.4 16.3 15.2
pH Meter: Oakton pHTestr BNC. Electrode Model: 35801-00
pH Date | Time

Fisher pH Buffer (3/13) 4.00

Fisher pH Buffer (2/13) 7.00

Form Date: 7/6/11




Method 202 Field Reagent Blank Form

Facilty: BYU
Stack Identification: Baghouse (Boiler 5) Test Date(s): 8/19/14
Blank Description/ID # Water Ricca ACS Acetone Fisher ACS Hexane Fisher Optima
Lot # 4309B01 134324 136425
Rel. Hum Rel. Hum Rel. Hum
Beaker/tin # 160 Date Time % 161 Date Time % 162 Date  Time Ya
Final Weight (1), g 2.2211 8/30/14 | 14:00 <1 2.2245 8/30/14 | 14:00 <1 2.2062 8/30/14 | 14:00 <1
Final Weight (2), g 2.2210 9/1/14 | 15:00 < | 2.2245 9/1/14 | 15:00 <1 2.2058 9/1/14 | 15:00 <1
Ave. Final Weight, g 2.2211 2.2245 2.2060
Initial Weight (1), g 2.2210 1/21/14 | 8:00 <1 2.2245 1/21/14 | 8:00 < 2.2062 1/21/14 | 8:00 <1
Initial Weight (2), g 2.2206 1/22/14 1 9:00 <1 2.2241 1/22/14 | 9:00 <] 2.2058 1/22/14 | 9:00 <1
Ave. Initial Weight, g 2.2208 2.2243 2.2060
Blank Residual Mass, mg 0.25 Water 0.20 Acetone 0.00 Hexane
Blank Volume, ml 225 225 225
Max Blank Residulal Mass. mg 0.23 0.23 0.23




Method 202 Laboratory Form

Facilty: BYU
Stack Identification: Baghouse (Boiler 5) Test Date(s):  8/19/14
Sample Description/ID # Recovery Blank Proof Blank
Inorganic CPM
Rel. Hum
Beaker/tin # 156 Date  Time % 157 Date  Time Rel. Hum'
Final Weight (1), g 2.2136 8/30/14 | 14:00 <1 2.2166 8/30/14 | 14:00 <1
Final Weight (2), g 2.2140 9/1/14 | 15:00 <1 2.2169 9/1/14 | 15:00 <1
Ave. Final Weight, g 2.2138 2.2168
Initial Weight (1), g 2.2132 1/21/14 | 8:00 <1 2.2161 1/21/14 | 8:.00 <
Initial Weight (2), g 2.2128 1/22/14 | 9:00 < | 2.2157 1/22/14 ] 9:00 <1
Ave. Initial Weight, g 2.2130 2.2159
m,: Initial Inorganic Wt, mg 0.80 0.85
H,0 added in Extractions, ml 60 pH pH 60 pH pH
Reconstituted H,O Volume, ml Start End Start End
N: Normality of NH,OH _
V,: Volume of NH,OH, ml
m.: Mass of NH; Added, mg
m; (or my,): Final Inorganic Wt, mg| 0.80 0.85
Organic CPM
Rel. Hum
Beaker/tin # 158 Date  Time % 159 Date  Time el Hn
Final Weight (1), g 2.2362 6/30/11] 13:30 <1 2.2302 6/30/11 | 13:30 < |
Final Weight (2), g 2.2360 6/1/31 [ 12:00 <1 2.2304 6/1/31 | 12:00 <1
Ave. Final Weight, g} 2.2361 2.2303
Initial Weight (1), g 2.2351 1/21/14 | 8:00 < 2.2294 1/21/14 | 8:00 <1
Initial Weight (2), g 2.2348 1/22/14 | 9:00 <1 2.2291 1/22/14 | 9:00 <1
Ave. Initial Weight, g 2.2350 2.2293
m, (or my,): Net Organic Wt, mg 1.15 1.05
Mepr (Or mg,): Total CPM, mg 2.0 1.9
pH Meter: Oakton pHTestr BNC, Electrode Model: 35801-00
pH Date [ Time
Fisher pH Buffer (3/13) 4.00
Fisher pH Buffer (2/13) 7.00 Form Date: 7/6/11




Method 202 Laboratory Reagent Blank Form

Blank Description/ID # Water RICCA Reagent Acetone Fisher ACS Hexane Fisher OPTIMA
Lot # Lot 4206722 Lot 135783 Lot 135608
Rel. Hum Rel. Hum Rel. Hum
Beaker/tin # 129 Date  Time %o 130 Date  Time % 131 Date  Time %
Final Weight (1), g 2.2506 7/17/14 | 7:00 <1 2.2282 7/17/14 | 7:00 <1 2.2304 7/17/14 | 7:00 <1
Final Weight (2), g 2.2504 7/17/14 | 13:00 <1 2.2281 7/17/14 | 13:00 <1 2.2300 7/17/14 1 13:00 <1
Ave. Final Weight, g 2.2505 2.2282 2.2302
Initial Weight (1), g 2.2505 1/21/14 | 8:00 <1 2.2281 1/21/14 | 8:00 <1 2.2302 1/21/14 | 8:00 <1
Initial Weight (2), g 2.2507 1/23/14 | 9:00 1 2.2278 1/23/14 | 9:00 <1 2.2298 1/23/14 | 9:00 <1
Ave. Initial Weight, g 2.2506 2.2280 2.2300
Blank Residual Mass, mg 0.00 Water 0.20 Acetone 0.20 Hexane
Blank Volume, ml 200 200 200
Max Blank Residulal Mass, mg 0.20 0.20 0.20




TETCO

Stack Emission Analysis
Accurate o Reliable e Qualified g | <

391 East 620 South, American Fork, Utah 84003 « 801-492-9106 » FAX 801-492-9107

Chain of Custody

Sample Identification

Method of Analysis

Recovery Date Sample Description

: EPA Method 201A -~ ®
/} 7 6 Fllter Gravimetric M—:ﬂ P llter
Fine  EPAMethad 201A Fine Catch
7 Ciravimetric / Acetone Wash
Coarse  EPAMethod 201A Coarse Catch
Gravimetric Acetone Wash
H-( EPA Methad 202 Imping_er Catch and
B ) Gravimetric [ H»O Rinse
3 EPA Method 202
Orgamc Gravingicis Acetone/Hexane Rinse
. EPA Method 201 A .
l} 7 7 Fllter Gravimetric Fllter
Fine  £pAMethod 2014 Fine Catch
[ Gravimetric Acetone Wash
DA Mo Coarse Catch
EPA Method 201 A
\ Coarse Gravimetric Acetone Wash
) H20 EPA Method 202 :{m{p)ir;{g:er Catch and
Gravimetric 2 mnse
. EPA Method 202 _
/ Organlc Gravimetric Acetone/Hexane Rinse
. EPA Method 201 A %
/;.90 Fllter CGravimetric Fl ltel‘
Fine EPA Method 201A Fine Catch
CGiravimetric Acetone Wash
\ Coarse  EPAMethod 201A Coarse Catch
Gravimetric Acetone Wash
H EPA Method 202 ]mplngEr Catch and
7 20 Gravimetric H,0 Rinse
{ . EPA Method 202
Ofgamc Gravimetric Acetone/Hexane Rinse

Sampled By: ;M/(-%\ _ §-(7-r1e

Recovered By

Relinquished By:
Received By:
Relinquished By:
Received By:

Analyzed By:

: ﬂ }'I///"VA/,-,

2 G

_/

I

/

/ /

/
|

( [

.

22 e

F= QLAY

Unless otherwise indicated, all samples remain in the Custody of TETCO.



APPENDIX D

Figure 1 Schematic of Facility
Raw Production and Control Equipment Data
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Brigham Young University

Central Heating Plant Baghouse

Boiler# 2
Test Integrator Reading | Instantaneous Rate | Coal Scale Integrator
Run# |Test Time mmBtu mmBtu/hr ibs
Stat (04 7 542, ) 286 c/e3
1157 |end tpF~7 1680 39.72 £/2¢6
net yfs 2/l net
DE.7S e
Y 5769 3 Gy G ez
End /320 bo5e 74 2570 /oy
net I net
ALl P
st /757 e 380 G110
1o f e p4HD 978.60 2807 /).
net 1. f?),}_ net
414",
Start
End
net net
Notes: Bue 105y e




Brigham Young University

Central Heating Plant Baghouse

Boiler # 3

Date:

f = e~/

Test Integrator Reading | Instantaneous Rate | Coal Scale Integrator
Run# [Test Time mmBtu mmBtu/hr Ibs
Stat 24/ e D200 &)
End 2.7 ) &Y Lol
net net
Y2776
Stat 7/9 39 e w2 /Y 62}
End jUDZ 93. 40 1036 62 G
net JSYRST net
4 B 7 pon Y ’Z/’
Stat /&9 7 /2313 T2, 16 6% e
end (OROF | 157G J8. 77 6272
net JJT 76 net
o e
Yiyrr —p,
Start
End
net net
Notes: coal-Btu value ,;Z’ Ve L/ A ¥ o /_))L 7’“’(4'/"/ -

Efficieficy
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| Customer byU C H,J . Page
5690@ Job Na. Date 020 /q
WWWw.segainc.com

Of
Made By .'-’g._ka"_;g

913-681-2881

Poilelr #2 Run ¥
Sl Time 7:93

D 9215

|5~ U LS

D 4347

qg i{,) 33 Hve. 110%
S R Y 8

Kon #d St Tme 1220
O 4Ll

g 4139

3 4.0
US4,

B d} §d

Ron #2 Stacd Tine (025D
O 4l
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Brigham Young University

Central Heating Plant Baghouse

Boiler # ‘j

Date:_ ¥~/ f - &

Test Integrator Reading | Instantaneous Rate | Coal Scale Integrator
Run# |TestTime mmBtu mmBtu/hr Ibs
stat ST Frod, &9 44,3 ). 7952
End 2%y | Y26 .07 9. /) /1856
iy |net 6/:6C free WY L0 net
war e g g b
Stat 124 Zrsq.2¢ L) 1857
End A 135 53 94 ./ 5= 15€ /S
net & /e &3 et net Y
s 1309/ b 94, 77
Stat (P> F ¥53/9.99 PO X g3
End /47§ S 292 Ysits- 1§46
net JTE. 4P . net
v2, 324 4,92 #
Start
End
net net
Notes: coal Btu value

Efficiency




APPENDIX E

Calibration of the console dry gas meter(s), pitot tubes, nozzles diameters, and temperature
sensors were carried out in accordance with the procedures outlined in the Quality Assurance
Handbook. The appropriate calibration data are presented in the following pages. The nozzle
calibrations are recorded on the first page of the field data sheets.

Figure 2. Schematic Representation of Method 4 Sampling Train
Figure 3. Schematic Representation of Method 201 A/202 Sampling Train
Figure 4. Schematic Representation of Gaseous Analyzer Sampling Train

Meter Box Calibration Data and Calculations Forms
Post-test Dry Gas Meter Calibration Data Forms
Type S Pitot Tube Inspection Data

Sample Box Temperature Sensor Calibration

Filter Balance Calibration

Calibration Gas Certifications

NO, Converter Efficiency Check




Figure 2. Schematic of Method 4 Sampling Train
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Type S Pitot Tube Inspection Dala

Date; !1,1 L. , by Pitot Tube Identification: 5 ' - (7

Technician: M\« M\ ‘;Ala\Mo\{ i

pt=_- 371 e in Is Py=Py? ch
Is 1.05°D, £ D, £ 150-D,72 YeS
po= 6 ® in
fra‘ Py= * L{EH mn.
. |
@ < 10° oy = :
& < 10° o= (& b
fy <& D= 2- 5
p<s® Pa= L °
£20125in, 2= 009 in.
W £003125in. W= ool in.
—bi-ﬂ-:*--“——- W > 3 inches W= ? in.
7 :_l.,
v 7= | in
g P e (D)
. ! -~
i qﬁ______ﬁ‘r‘ = 3 inches Y= 3 ) in

The pitot tube meets the specifications for a calibration factor of 0.847 \{e- 5

Temperature Sensor Calibration

Reference:
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) (F) (F) ()
AIR 6 L1 0
Probe Continuily YE S
Heat Check 248 Ned 250
AIR b9 .9 O
ICE WATER 33 3L |
Stack  HRoI, WATER o3| 204 !
SILICONE OIL




Type § Pitot Tube Inspection Data

D“‘c-_&:.z_o_;i_;;_ Pitat Tube Identification: (47 o C”f i (
Technician! k:- AA ¢ tf ey A

e
,-—L i T, L pa - -
ie e 1 Dt=,,.;éj_54,_in Is Pa=Py? e &
d— N
T _ Is 105+D, < D, 150+D,7 v, &
R 4 {"—5 in.
,_—]/_'rdl Py= . ff S#S in
A
w, < 10° u = ; ]
B oy < 16° oy = ¢ “‘
Py <5 Po=__ o e

By<5® = ‘ ?

Z<0125in. 7= o2 in.
. 5
W <003125 in w=__ U i
o

The pitot lube meets the specifications for a calibration factor of 0.84?

o . Temperature Sensor Calibration

Reference
Temperature Temperature Temperature
Source Reference Sensor Ditference
(Medium) () (F) CF)
AR (29 (.9 O
5 e e
Probe Continuity L }pc)?

Heal Check 248 || =" \/'r,,) ?‘3{—0
AIR %‘i GY O
ICE WATER 33 [ 3% O
Suck o, WATER Rostf| 20¢f Jd
SILICONE OIL




Environmental Supply Company; Inc.

S-type Pitot ID: pP-785 Date: 23-Feb-14
Standard Pitot ID: RE2-20 Personnel: BR
Cp(std): 0.99 Cp(actual):[ 0.764 [
Part Number: Ppar(in Hg): 29.54
Test Velocity (fps): 50 T{9F): 56

wind Tunnel Location: wake Forest, NC  Tunnel Size: 30" x 36"

(0N]
=)
7 0.773 0.769 0.002
<« 0.770 0.757 -0.001
0.767 0.767 0.000
AVERAGE 0.764 0.001

Std deviation 0.002

NOTES:

1. Pitot calibrated with an Environmental Supply Co. PM10 cyclone.
2. C, is only valid when used with PM10 cyclone.
3. C, is only valid with 1" spacing from PM10 cyclone.

o
Cp(s) = C'})(.s'zrl)Jé{ (_v!'cf)_
AP(s
*Deviation = {Cp(s) - AVGCp(s)} {must be <0.010}
Standard deviation of the deviations must be less than 0.02 for both sides.

Pitot tube S/N P-785 was calibrated in accordance with the CFR 40, Part 60 Appendix A,
Method 2, Section 10.

L0 e G 2 /o3 /0

Signature Date

708 E. Club Blvd., Durham, North Carolina 27704 www.environsupply.com 910-956-9688 FAX: 919-682-0333
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Sample Box Temperature Sensor Calibration

Date 12/13/13 calibrator:  Dean Kitchen Reference: Omega CL3512A
1 p at T tu
‘ Thermocouple Temperature Temperature Ierflpera re
Unit 1D Location Source Reference Sensor Difference
oca (Medium) ("F) ("F) 'F)
o Water 32 34 2
ven
“ Water 304 203 N
A o 1 Water 33 34 |
R Water 204 202 2
- i Water 33 34 1
MPRgEr L8 Water 204 203 ]l
o Water 33 33 0
Jen
= Water 204 202 2
B D 4 Water 33 34 |
Ve
i Water 303 203 0
Impinger Out Water 3 3 1
i Waler 204 202 2
i Water 32 33 I
Water 204 203 -1
C 60 4 Water 33 34 |
ven (3) Water 304 204 0
iinser Out Water 33 33 0
s Watcr 203 202 N
[ Oven Water 33 34 |
' Water 203 203 )
Water 33 34 |
D Oven (4) Water 204 704 0
Piebimise Bk Water 33 33 0
PERER Water 204 202 2
—_—
. Water 33 34 1
Oven
Water 203 202 -1
Water 33 33 0
Oven (¢
K ven (3) Water 204 503 |
T — Water 23 34 1
inger
s Water 204 703 ]
Water 33 34 1
Oven
Water 204 202 -2
Water 33 3¢ |
Oven (4
F vea (4) Water 204 202 2
MG O Water 33 33 0
1nge;| 1
pe Water | 203 202 i
. Water B 33 34 [
| er Qut G -
mpinger Ou Water 204 203 =
; Water 33 34 |
[mpinger Out H
il Water 204 202 3
. Water 33 33 0
| r Qut | -
HpingEr Oy Water 204 202 2
i Water 33 34 |
Impinger Out
mpinger Lu Water 203 202 <]




TETCO
Annual Balance Calibration Check

Date 12/19/13

Balance Denver Instruments, Model A-250, SN B045284

Weights Used Dener Instruments Weight Set,

SN 88-115146

Certified Weight Measured Weight Difference
grams grams grams
0.1000 0.0999 0.0001
0.5000 0.5000 0.0000
1.0000 0.9999 0.0001
10.0000 9.9999 0.0001
50.0000 50.0001 -0.0001

100.0000 100.0001 -0.0001
120.0000 120.0000 0.0000
150.0000 150.0001 -0.0001

Technician Dean Kitchen




LiQuUID TECHNOLOGY CORPORATION

CINDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis
- EPA PROTOCOL GAS -
* [xtended Certificate *

Customer TETCO (American Fork. U'T)

Date November 11,2011

Delivery Receipt DR-39338

Gas Standard 125 ppm NO, 125 ppim Carbon Monoxide/Nitrogen
Final Analysis Date November 09, 2011

Expiration Date November (09, 2019

DO 'NOT USE BELOW 150 psig
Analytical Data:
LPA Protocol. Section No. 2.2, Procedure G-1.

Reported Concentrations
Nitric Oxide: 127 ppm +/- 1.2 ppm
Carbon Monoxide: 136 ppm +/- 1.3 ppm
Nitrogen: Balance
Total NOx: 128 ppm
“# Total NOx for Reference Use Only **

Reference Standards

SRM/GMIS GMIS/GMIS GMIS/IGMIS

“ylinder Number; LB-0027194:CC-56577 EB-0015851/CC-1851 11
Concentration: 96.25 ppm NO249.21 ppr NO 105.98 ppm CO23T7.4T ppm CO
Expiration Date: 042513 < 0103413 LO/2T/12 - 1042212

Certification Instrumentation

Compaonent: Nitric Oxide Carbon Monaxide
Make/Medel: Hortba - CLA 510 Horiba - VIA 510
Serial Number: 43331870031 UUBKWXYV
Principal of Measurement: Chemiluminescence NDIR

Last Calibration: Noventher (05, 2011 November 03, 2011

Cylinder Data

Cylinder Number: CC-311364 Cylinder Volume: 130 Cubic Feet
Cylinder Outlet: COA 660 Cylinder Pressure: 1850 psig, 70°F
Expiration Date: November 09, 2019

Analyucal Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/331.

X O
Certitied by: f-é'z"""“v M

David Scort ,
* Extended shelf lite estabhshed Sanuary 22, 2013 PGVP Vendor 1D E12013

"UNMATCHED EXCELLENCE"

2048 APEX TOURT APOPKA, FLORIDA 32703 ~ PRONE (407)-292-2990 FAX (407) 2923313
WwWwW, LIOUIDTECHCCRP.COM




LiIGUID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPFCIALTY GASFS™

_Ccniﬁcutc of Analysis
-EPA PROTOCOL GAS -

* Bxtended Certificate ™

Customer TETCO (American Fork, UT)

Date August 09,2012

Delivery Receipt DR-43423

Gas Standard 230 ppm NO. 230 ppm Carbon Monoxide/Nitrogen
Final Analvsis Date August 05,2012

Expiration Dale August 05, 2020

DO NOT USE BELOW 150 psig
Analytical Data;
EPA Protocol. Section No. 2.2, Procedure G-1.

Reported Concentrations
Nitric Oxide: 227 ppm +/- 2.2 ppm
Carbon Monoxide: 232 ppm +/- 2.3 ppm
Nitrogen: Balance
Total NOx: 228 ppm
#¥ Total NOx for Reference Use Only **

Reference Standards

SRMIGMIS: GMIS GMIS

Cylinder Number: CU-120933 CC-128982
Concentration: 262.83 ppm NO 25747 ppm CO
Expiration Date: 0171314 10/20/12

Certification Instrumentation

Component: Nitric Oxide Carbon Monoxide
ake/Madel: Thermo 42i-LS Horiba - VIA 510
Serial Number: 1033445889 UUBKWXYV
Principal of Measurement: Chemiluminescence NDIR

Last Calibration: July 28,2012 Juiy 28, 2012

Cylinder Data

Cylinder Number: LEB-0024550 Cylinder Volume: 93 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 1325 psig, 70°F
Fxpiration Date: August (3. 2020

Analytical Uncertainty and NIST Traceahility are in compliance with EPA-600/R-12/531,
A Ol
Certified by: i I
David Scot PGVP Vendor 113 E12013

Origimal Data; 224 ppm NO, 224 ppm NOX, 238 ppin CO/Nitrogen { August 06, 2010)
* Extended shelf lite established January 22, 2013

“UNMATCHED EXCELLENCE"

2048 APEX COURT APOPKA, FLORIDA 32703 ~ PHONE (4072922890 - AX (4072923313
WinW LIQUITD T ECHC ORP.COM




AR AT A e

it

500 WEAVER PARK RD, LONGMONT, CO 80801

RATA CLASS
Dual-Analyzed Calibration Standard

Phone: B88-253 1635 Fax. 303.772 7674

CERTIFICATE OF ACCURACY: Interference Free Multi-Component EPA Protocol Gas

Assay Laboratory - PGVP Vendor ID: A42013

AR LIQUIDE AMERICA SPECIALTY GASES LLC
500 WEAVER PARK RD
LONGMONT, CO 80501

i ;
Customer
P.O. No.: EPAS FOR STOCK ALA-CYL-SALT LAKE CITY (LOC 84427y 1

Document # : 49967938-009

THANSFER ACCOUNT- FILL LO
1676 SOUTH 700 WEST

SALT LAKE CITY UT 84104 :
us [
ANALYTICAL INFORMATION Gas Type : C02,02,BALN
Tius certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards,;
Procedure G-1; September, 1997, i
Cylinder Number: CC160837 Certification Date: 0BApr2013 Exp. Date: 09Apr2021
Cylinder Pressure* **: 2015 PSIG Batch No: LGMO084283 3
:_‘:{
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY**  TRACEABILITY it
CARBON DIOXIDE 10.1 % - 1% Oirect NIST ‘and VSL 3
OXYGEN 10.0 % B 1% !
NITROGEN BALANCE i
* Do not use when cylinder préssure is below 150 psig ‘
** Analytical accuracy 's based co the requirements of EPA Pratocol Procedurs G1, September 1997 é
1
REFERENCE STANDARD ]
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT !
NTRM 1675 U5Jan2018 K0156237 13.94 % CARBON DIOXIDE :
NTRM 2658 01Feb2016 K012175% 10.03 % OXYGEN
INSTRUMENTATION 3
INSTRUMENT/MODEL/SERIALY DATE LAST CALIBRATED ANALYTICAL PRINCIPLE ﬁ
FTIR 0929062 2BMAr2013 LS ]
OXYMAT/GE/WS-951 11Mar2013 PARAMAGNETIC :
ANALYZER READINGS _
[Z=Zero Gas R=Reference Gas T =Test Gas r=Correlation Goetficient) i
First Triad Analysis Second Triad Analysis Calibration Curve g
CARBON DIOXIDE
Date 05Apr2013 Response Unit:% Concentration =A +Bx +Cx2 +Dx3 +Exa
21=000114 R1=13.93862 T1=10.11691 r=9 99997€-1
A2=13595509 22-=0.00118 T2=10.11974 Constants: A =0.00000€ + 0
Z3=0.00448 T3=10.12244 R3=13.96093 B=6433498E.1 C =4 66200F-3
Avg. Concentration: 10. 11 % 0 =4.00000E-6 E =0.00000E +0 5
OXYGEN f.
Cate: 084pr2013 Response Unit VOLTS Concenttation=A +8x + Cx2 : Ux3 +Fxa .
Z1=000000 R1=10.04000 T1=10.03000 r=0.9990499 '
A2 =10.03000 722 =0.C0000 T2=10 04000 Constants A=0012741496 '
£3=0.00C00 T3=1003000 R3=10.03000 B=0.099165608 C - i
Avg Concentration: 10.03 % D= E

APPROVED BY:

Page 1 of 1 |




Air Liquide America Specialty Gases LLC

PG
{S} Scott

= AIR LIQUIDE

P

Download as...

500 WEAVER PARK RD, LONGMONT, CO 80501 Phone: 888-253-1635 Fax: 303-772-7673

RATA CLASS

Dual-Analyzed Calibration Standard

Page | of |

CERTIFICATE OF ACCURACY: Interference Free™ Multi-Component EPA Protocol

Gas

Assay Laboratory - PGVP Vendor ID: A42010
AIR LIQUIDE AMERICA SPECIALTY GASES LLC

500 WEAVER PARK RD

LONGMONT, CO B0501

P.O. No.: TETCO ORDER
Document # | 38976952-003

Customer
ALA-CYL-SALT LAKE CITY (LOC B4427)

TRANSFER ACCOUNT- FILL LO
1676 SOUTH 700 WEST

SALT LAKE CITY UT 84104

us

[ANALYTICAL INFORMATION Gas Type : CO2,02,BALN

This cerification was performed according to EPA Traceability Prolocol For Assay & Certification of Gaseous Calibration Slandards; Procedure G-1; September, 1997

Cylinder Number: ALM007855
Cylinder Pressure*™*: 2012 PSIG

Certification Date: 110ct2010

Exp. Date: 120ct2018
Batch No: L GM0008588

COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY

CARBON DIOXILE 20.7 % +/- 1% Direct NIST and VSL
OXYGEN 20.9 % +/- 1%

NITRCGEN BALANCE

*** Do not use when cylinder pressure is below 150 psig.

** Analytical accuracy is based on the requirements of EPA Prolocol Procedure G1, September 1997

[REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 180D 01Mar2013 KO15614 17.87 % CARBON DIOXIDE
NTRM 2658 01Feb2016 K012175 10.03 % OXYGEN
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIRINS29062 205ep2010 FTIR

OXYMAT/BE/WS5-951 010ct2010 PARAMAGNETIC

/ANALYZER READINGS

(Z=Zero Gas R=Reference Gas T=Test Gas r=Caorrelation Coefficient)

First Triad Analysis

CARBON DIOXIDE

Date: 080612010 Response Unit: %
Z1=-0.00235 R1=17.87370 T1=20.67730
R2=17.87993 Z2=-0.00205 T2=20.65064
23=-0.00156 T3=20 69579 R3=17 68453
Avg. Concentration: 20.68 %
OXYGEN

Date: 110ct2010 Response Unit; VOLTS
Z1=0.00000 R1=10.05000 T1=20.95000
R2=10,06000 Z2=0,00000 T2=20.97000
Z23=0.00000 T3=20.97000 R3=10.06000
Avg. Concentration: 20 92 %

Second Triad Analysis

Calibration Curve

Concentration=A+Bx+Cx2+Dx3+Exd
r=9.99987E-1

Constants: A=0.00000F +0
B=5.83306E-1 C=4 44600E-3
D=0.00000E+0 E=0.00000E+0

Concentration=A+Bx+Cx2+Dx3+Ex4
r=0.999999

Constants: A=-0.01473945
B=1.000704376 C=

D= E=

[QUALITY ASSURANCE

APPROVED BY: JAMES KRAUS
(signature on file)

http://172.24.128.1 1/alasg/rxcarp1 7?7Doc=38976952& Cyl=alm007855& Usr=SHOP

2/28/2013
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g AIR LIQUIDE . Air Linuide America

. Specialty Gases LLC

Scott

500 WEAVER PARK RD

Shipped LONGMONT CO 80501

From: Phone: 888-253-1635 Fax: 303-772-7673
CERTIFICATE OF ANALYSTIS

ASH GROVE CEMENT DOCUMENT#:54258998 -005

PO#: 28358

HIGHWAY 132 ITEM #: 7501-30AL

6 MI E COF DATE: 11Mar2014

LEAMINGTON UT 84638

us

CYLINDER #: CC217454
FILL PRESSURE: 2000 PSIG

PURE MATERIAL: NITROGEN CASH# 7727-37-9
GRADE: ACID RAIN CEM 0

PURITY: 99.5995%

MAXIMUM ACTUAL
IMPURITY CONCENTRATIONS CONCENTRATIONS
SOX 0.1 PPM < 0.1 PEM
NOX 0.1 PPM < 0.1 PPM
co 0.5 PPM < 0.5 PPM
co2 1 PPM < 1 PPM
THC 0.1 PPM ‘< 0.1 PPM
H20 2 PPM < 2 PPM
02 0.5 PPM < 0.5 PPM

CGA 580

LOT # : LGM0114665
THIS CERTIFICATION DOES NOT EXPIRE PER EPA 600/R-12/531.
ANALYST:

BRANDON BUSSERT




NO, Converter Efficiency Test

6:13
6:14
6:15
6:16
6:17
6:18
6:19
6:20
6:21
6:22
6:23
6:24
6:25
6:26
6:27
6:28
6:29
6:30
6:31
6:32
6:33
6:34
6:35
6:36
6:37
6:38
6:39
6:40
6:41
6:42

27.4
27.5
27.4
27.4
27.4
274
27.4
27.5
27.4
27.4
27.4
27.4
27.2
27.2
27.3
27.3
27.3
27.3
27.3
27.3
27.4
27.4
27.4
27.3
27.3
27.3
27.3
27.3
27.3
27.3

Concentration of Certified Gas used

Diluted with air at approx 1:1
Instrument Span

NOxPeak
NoxFinaI
(Eq. 7E-9)  Effuoz

Average Reading

40 CFR 60 Appendix A-4, Method 7E, Section 16.2.2

Fill a Tedlar bag approximately half full with either ambient air, pure oxygen, or an oxygen standard gas with at
least 19.5 percent by volume oxygen content. Fill the remainder of the bag with mid-level NO in nitrogen

calibration gas...

Immediately attach the bag to the inlet of the NO, analyzer (or external converter if used)
concentration for a period of 30 minutes. If the NO, concentration drops more than 2 percent absolute from the
peak value observed, then the NO, converter has failed to meet the criteria of this test. Take corrective action.
The highest NO, value observed is considered to be NO,p... The final NO, value observed is considered to be

NOxFina\'

27.5

ppmdv NO,

ppmdv

%

ppmdv

Measure the NO,




APPENDIX F

The testing protocol and other correspondence related to the tests are included here.




Department of

Environmental Quality
Amanda Smith
Executive Director

State Of Utah DIVISION OF AIR QUALITY
GARY R. HERBERT Bryce C. Bird
Governor : Director

SPENCER J. COX
Lieutenant Governor

August 6, 2014 DAQC-894-14
: ' Site ID 10790 (B4)

Paul Greenwood

Brigham Young University

Physical Plant Department

225 BRWB

Provo, UT 84602

Dear Mr. Greenwood:

Re: Brigham Young University — Central Heating Plant Boilers #2, #3 and #5 - Protocol Review
and Test Date Confirmation — Utah County

The testing protocols for the Brigham Young University Central Heating Plant Boilers #2, #3 and
#5 received July 18, 2014, have been reviewed and found acceptable. The agreed upon test dates
are August 18-23, 2014.

Acceptance of a protocol does not relieve the owner/operator and the testing contractor from strict
adherence to all applicable EPA methods, Utah Division of Air Quality (DAQ) policies, Utah Air
Quality Rules (UAQR), and methods approved by the Executive Secretary. Any deviation from
EPA methods, DAQ policies, UAQR, and methods approved by the Executive Secretary must be
addressed separately and express written consent given prior to commencement of testing.

The DAQ requires that all test reports include a statement signed by a responsible official
certifying that:

A. Testing was conducted while the source was operating at the rate and/or conditions
specified in the applicable approval order, operating permit, or federal regulation.

B. During testing, the source combusted fuels, used raw materials, and maintained
process conditions representative of normal operations, and operated under such
other relevant conditions specified by the Executive Secretary.

C. Based on information and belief formed after reasonable inquiry, the statements
and information contained in the report are true, accurate, and complete.

; 195 North 1950 West - Salt Lake City, UT
Mailing Address: P.O. Box 144820 + Salt Lake City, UT 84114-4820
Telephone (801) 536-4000 « Fax (801)536-4099 » T.D.D. (801) 536-4414
www.deq.utah.gov
Printed on 100% recycled paper




DAQC-894-14
Page 3 & :_‘"‘f-'.' "':“t\ r._’;'-f‘:}.,

Robert Sirrine, Environmental Scientist
Division of Air Quality

RS:1k

ce: Utah Céunty Health Department
TETCO



PM,, and NO, COMPLIANCE EMISSION TESTING PROTOCOL
BRIGHAM YOUNG UNIVERSITY, PROVO, UTAH
CENTRAL HEATING PLANT BAGHOUSE
BOILERS #2, #3, AND #5

Project Organization and Responsibility

The following personnel and the testing contractor are presently anticipated to be involved in the
testing program. Utah Department of Environmental Quality, Division of Air Quality (DAQ)
may have their own personnel or contractor to observe all phases of the test project.

Company Contacts

Brigham Young University Paul Greenwood, (801) 422-5438

Physical Plant Department Assistant Director, Utilities, Engineering and Maintenance
225 BRWB

Provo, UT 84602

Test Contractor

TETCO Decan A. Kitchen (801) 492-9106
391 East 620 South Paul Kitchen

American Fork, UT 84003

During these tests only Brigham Young University (BYU) personnel listed above or assigned
personnel from the operation are authorized to answer or obtain answers to pertinent questions on
the process conditions or the test protocol.

Test Schedule

It is planned to complete this test project the week of August 18, 2014. The testing crew will
arrive, set up and take preliminary velocity, and cyclonic measurements on the 18". One boiler
will be tested per day with a planned starting date of August 19, 2014. A pretest meeting may be
held at the request of BYU or DAQ.

Project Description

This test project will be conducted to comply with the requirements of BYU’s Title V Operating
Permit, Permit No. 4900004002, which requires testing the baghouse exhaust for PM,, emissions
and Boilers #2, #3, and #5 for NO, emissions every three years. The baghouse was last tested for
PM,, emissions in 2012 and the boilers for NO, emissions in 2013. BYU is advancing the test
schedule to couple the testing with a boiler CO MACT test and to set the PM,, and NO, testing
on the same schedule.

Brigham Young University
PM10 and NOx Stack Test Protocol
August, 2014




PM,, particulate testing will be conducted using EPA Methods 201A and 202.

NO, testing will be conducted according to EPA Methods 4 and 7E. It is planned to complete a
separate Method 4 test for each NO, test. NO, testing may run concurrent with the PM,, testing
on the baghouse; the exhaust flow rate measured during the PM,, test may be used to calculate
NO, Ib/hr values.

The testing procedures will include accumulating process and production data.

Test Procedures

Methods 1-4, 7E, 201A, and 202

Three test runs of at least one hour each will be conducted for the PM, , test. Stack testing
will be EPA Methods 1-4 as specified in 40 CFR 60 Appendix A and EPA Methods 201 A
and 202 as specified in 40 CFR 51 Appendix M. Method 202 is not for compliance but
for informational purposes only.

Three NO, tests runs will be conducted on each unit for NO, emissions. Each test run
will be at least one hour in duration. Testing will be EPA Methods 1-4 and 7E as
specified in 40 CFR 60, Appendix A.

Additional procedures for the Method 4 and/or Method 201 A tests are as follows:

1. Boilers #2, #3, and #5 have a common exhaust stack with an inside diameter of
136 inches. The sample ports are located 46 feet downstream and 57 feet upstream
from any flow disturbance and conform to EPA Method 1. Sample points will be
selected according to EPA Method 1.

2. EPA Method 2 will be used to determine the gas stream velocity. Type “S” pitot
tubes will be used with a C, factor of 0.84. Dual inclined/vertical manometers with
graduations of 0.01 inches of water will be used. If the flows are below 0.05
inches of water a more sensitive manometer will be used. The graduation marks
on it are .005 inches of water. Direction of gas flow will be checked for gas
cyclonics prior to testing

3. EPA Method 3A will be used to determine the gas stream dry molecular weight. It
is planned to use a CAI model ZRE dual gas unit to measure the CO, and O,
levels. The CO, is measured with an NDIR and the O, with an electrochemical
cell. The CO,/O, measurements will run concurrent with the NO, measurements.

4. EPA Method 4 will be followed to determine the gas stream moisture content.

5. Target sample time for Method 201 A will be sufficient to ensure that the actual
sample time will be at least 60 minutes.

Brigham Young University
PM10 and NOx Stack Test Protocol
August, 2014




10.

1.

12.

Each Method 4 test will be of sufficient time to sample at least 21 dscf.
The duration of each Method 7E test run will be at least 60 minutes.

Probe liners will be borosilicate glass or Tetlon for the PM,, testing and stainless
steel for Method 4 sampling.

The glass fiber filters for the PM, tests will meet the requirements of the method.

The barometric pressure will be measured with a barometer which is periodically
checked against a mercury barometer. The barometer will be checked prior to
testing to assure an accurate barometric pressure.

All current calibration data is submitted with this protocol, except nozzle
calibration which will be done at the test site. Nozzle calibration will be included
on the first page of each set of run sheets for each respective test run. Any
calibration that is not current will be re-calibrated prior to the test dates.

Any necessary preparation and clean-up by the contractor will be performed in the
contractor's sampling trailer. The laboratory work and analysis will be done by the
contractor as soon as possible after the test project at 391 East 620 South,
American Fork, Utah.

Verbal results will be reported to BYU. The written reports will submitted within
30 days following completion of the tests.

If plant maintenance or operating problems arise during the test, the test may be
stopped. This determination will be made by the Brigham Young University
representatives or operating personnel in consultation with agency representatives.

Gaseous Analyzer Measurements

The following procedures will be followed for the Method 3A and 7E tests:

1.

A gaseous analyzer will be used to measure the NO, concentration during the
emissions test project. It is planned to run the NO, machine on the 0-250 ppm
range. EPA Protocol | gases will be used as calibration standards with dry
nitrogen as a zero gas.

As previously noted, a gaseous analyzer will be used to measure the CO, and O,
levels during the emissions test project. The CO, analyzer will run on the 0-10
percent range and the O, analyzer the 0-25 percent range. EPA Protocol 1 gases
would be used as calibration standards with dry nitrogen as a zero gas.

Brigham Young University
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3. The gas analyzer sampling train will consist of the following: an in-stack glass
fiber filter, heated stainless steel probe, Teflon heated sampling line to the water
removal system, water removal system, Teflon transport lines, gas manifold, and
out of stack Teflon filter after the gas manifold but prior to analyzers. The
sampling train is built such that the sampled gas only comes in contact with inert
materials, i.c., Teflon, stainless steel, and glass.

4. The number of sample points for the Methods 3Aand 7E sampling train will be
determined according to the results of a stratification check as per Method 7E,

section 8.1.2.

5 The NO, converter efficience check will be completed according to Method 7E,
section 16.2.2.

6. Bias checks, calibration drift, zero drift and calibration error will follow the
specified guidelines of EPA Methods 3A and 7E. Interference responses were
determined in the factory and no alterations have been done, therefore, factory
specifications are satisfactory.

s A data logger will be used to record measured concentrations. Gas analyzer data
during port changes will not be considered valid data.

Test Area

The test area shall include the Heating Plant control room, main floor, and stack areas, and the
area around the contractors testing trailer.

Process Data

Process parameters are available via computer in the Heating Plant control room. Pertinent

process parameters will be made available to DAQ personnel and included in the test report.

Quality Assurance

All testing and analysis in these compliance tests will be conducted according to Methods 3A, 4,
7E, 201A and 202 and appropriate sections of the EPA Quality Assurance Handbook for Air
Pollution Measurement Systems Volume II1.

Reporting

Complete copies of raw data, calculations and summary of test will be included in reports. All
process and production data will be recorded and retained for inspection and copying by DAQ and
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EPA. The contractor will furnish copies of the test report to Paul Greenwood, Assistant Director,
Utilities, Engineering and Maintenance.
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Facility Schematic
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Appendix B

Calibration Data
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Type S Pitot Tube Inspection Data

Py= = (o% in.

(0 -C1-23

A

Technician: l:( VAN AR Y R o wr ey ot

Pitot Tube Identification:

Is PA=Pp? \/ee R

Is !OS’D, < D, < !.SO'D‘? BV N

-

C'_'—‘—‘——-_

—

§o, TwetTaties

— e

s.;-lmv

<o

W > 3 inches

Z > 3/4 inch

q,._?_________Y > 3 inches

Y4

o, < 10° o= i °

oty < 10 o, = i =

Bl<5° B.= ( ﬁ ®

By <s° Ba= 2 2

o
Z<0125in Z= . 5-‘!{-5 in.

W <003125in. W= . OO i

The pitot tube mecets the specifications for a calibration factor of 0.847 V"!‘,'J

-
Temperature Sensor Calibration

Reference:
Y _Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) ('F) (F) (F)
AIR o | Qe O
Probe || Continuity || S Ves
Heat Check 248 || ~emmmmmmeer 1S5S
AIR 0 | e
ICE WATER Q | RT O
Stack  iBoIL WATER 'sv WY O
SILICONE OIL I )

Brigham Young University
PM10 and NOx Stack Test Protocol

August, 2014



Type S Pitot Tube Inspection Data

Pitot Tube Identification: e 2

Date: \'2 il ‘LO" l}
Technician: L(:‘ 'A&_CALO\"M m

Is Py=Py? \[’-c,_@;
< 150+D,? )Fﬁ:

D= . at'lsd’in.

Py= = ‘{70 in.
. l—{'"l() in.

Is 105D, <

a, < 10° =
o,y < 10° a;= Z .
B, <s pi= °
B, <5® fr= -
Z <0125 in. z= Ol Cﬂin.
W <0.03125 in. W= -0 | (ﬂn_

£ T . ‘
é e,.w«i; ﬂ — v 4___5'_______‘__1( > 3 inches Y= ?) in.

The pitot tube meets the specifications for a calibration factor of 0.84? 2 "“

v -~ -
Temperature Sensor Calibration

Reference:
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) (F) ('F) CF)
AIR 10 9 |
Probe Continuity ] J‘C/?)
Heat Check 248 RSO
AR 10 169 {
ICEWATER | 3 3 3% 17
Stack JlgoiL wATER | 202 o™y (&)
SILICONE OIL

Brigham Young University
PM10 and NOx Stack Test Protocol

August, 2014




Date: \.1’ ?'U -(;

Air g

—>
iovkiiens L e

e ]
g T wreoniue

Type S Pitot Tube Inspection Data

Pitot Tube Identification: (47 oo G’ - r

Technician: ‘\ g\g o 'gg AL B

Dt=__ = 27 S-ﬁ in.

s Pa=Pp? Ve 3

Is 1.05°D, < D, < 1.50-D,?

PA= .‘:{ S'—-SI in.
= . LS in

(1]<]0° al=____’______°

@, <10° = { °

B <5 pr= O ?

py<5° Bo= ‘ ;

Z<0125in. zZ= . G233 i
n .“‘5
W <0.03125 in. W= A0 i

r

W > 3 inches W= !;2 4:- in.
— - 4 .

Z > 3/4 inch Z= i g in.

The pitot tube meets the specifications for a calibration factor of 0.847?

—
Temperature Sensor Calibration

Reference:
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) ('F) (F) (F)
AR | (a9 G4 o
Fioke Continuity e &/’7
Heat Check 248 || T Np. 5 | 728 O
3 P
AIR q G O
v X ‘s 3 =
ICE WATER 3 > O
suck |lpon water | (elf| 2¢4 0
SILICONE OIL

Brigham Young University
PM 10 and NOx Stack Test Protocol
August, 2014




Date: 12/13/13 Calibrator: Dean Kitchen Reference: Omega CL3512A
Temperature Temperature Temperature
Th |
Unit ID B Source Reference Sensor Difference

Location . a 5 P
(Medium) ("F) ("F) ("F)
Oven Water 32 34 2
Water 204 203 -1
Water 33 34 |
A . Water 204 202 r;
iisiaaH O Water 33 34 |
ping Water 204 203 ]

Sieen Water [ 33 [ 33 [ o
Water 204 202 -2
Water 33 34 |
B Uvesi () Water 203 203 0
- _ Water 32 33 |
mpinger Water 204 202 )
Oven Water 32 33 |
Water 204 203 -1
Water 33 34 1

4

C Chven ) Water 204 204 0
— Water 33 33 0
| SRR Water 203 202 1
[ _ Water 33 34 I
Water 203 203 0
Water 33 34 1
D Qven't) Water 204 204 0
R Water 33 33 0
RS Water 204 202 2
E¥is Water 33 34 1
Water 203 202 -1
Water 33 33 0
E Cven (4] Water 204 203 "
Tl Water 33 34 1
DRSS B Water 204 203 ol
O Water 33 34 1
Water 204 202 -2
Water 33 34 1
F BERGE Water 204 202 -2
Impi Out Water 33 33 0
mpinger u Water 203 202 ]
. Water 33 34 1
lmpinges Out G Water 204 203 1
. Water 33 34 |
lmpinger Ot H Water 204 202 -2
I Water 33 3 0
Ipinger Gt l Water 204 202 2
g Water 33 34 1
TRipHIgEs O] Water 203 202 )

Brigham Young University
PM10 and NOx Stack Test Protocol

August, 2014




TETCO
Annual Balance Calibration Check

Date 12/19/13

Balance Denver Instruments, Model A-250, SN B045284

Weights Used Dener Instruments Weight Set,

SN 98-115146

Certified Weight Measured Weight Difference
grams grams grams
0.1000 0.0999 0.0001
0.5000 0.5000 0.0000
1.0000 0.9999 0.0001
10.0000 9.9999 0.0001
50.0000 50.0001 -0.0001

100.0000 100.0001 -0.0001

120.0000 120.0000 0.0000

150.0000 150.0001 -0.0001
Technician Dean Kitchen

Brigham Young University
PM10 and NOx Stack Test Protocol
August, 2014




/' \ LiQuiID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer TETCO (American Fork, UT)
Date April 24, 2014
Delivery Receipt DR-51261
Gas Standard 450 ppm NO, 450 ppm Carbon Monoxide/Nitrogen
Final Analysis Date April 23,2014
Expiration Date April 23, 2022

DO NOT USE BELOW 100 psig
Analytical Data:

EPA Protocol, Section No. 2.2. Procedure G-1.

Reported Concentrations
Nitric Oxide: 436 ppm +/- 1.0 ppm

Carbon Monoxide: 466 ppm +/- 1.0 ppm

Nitrogen: Balance
Total NOx: 437 ppm

** Total NOx for Reference Use Only **

Reference Standards

SRM/GMIS GMIS/GMIS GMIS/GMIS

Cylinder Number: CC-231418/EB-0032976 CC-185111/EB-0024193
Concentration: 248.04 ppm NO/496.21 ppm NO  257.47 ppm C0O/509.31 ppm CO
Expiration Date: 01/09/21 - 01/09/21 12/07/20 - 12/06/20

Certification Instrumentation

Component: Nitric Oxide Carbon Monoxide
Make/Model: Nicolet 6700 Nicolet 6700
Serial Number: APW1100563 APW1100563
Principal of Measurement: FTIR FTIR

Last Calibration: April 10,2014 April 03, 2014

Cylinder Data

Cylinder Number: CC-251821 Cylinder Volume: 136 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 1950 psig, 70°F
Expiration Date: April 23,2022

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.

Certified by:

Cole Dylewski
PGVP Vendor ID: E12014

“UNMATCHED EXCELLENCE"
2048 APEX COURT APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 FAX (407)-292-3313

Brigham Young University WWW.LIQUIDTECHCORP.COM
PM10 and NOx Stack Test Protocol APOPKA, FL. ® HOUSTON, TX
August, 2014




LiQuiD TECHNOLOGY CORPORATION
“INDUSTRY LEADER IN SPECIALTY GASES”
_Certiﬁcatc of Analysis
- EPA PROTOCOL GAS -

* Extended Certificate *

Customer TETCO {American Fork. UT)

Date August 09, 2012

Delivery Receipt DR-43423

CGras Standard 230 ppm NO. 230 ppm Carbon Monoxide/Nitrogen
Final Analvsis Date Auoust 05,2012

Expiration Daic August 05, 2020

Analytical Data:
EPA Protocol. Section No. 2.2, Procedure G-1.

Reported Concentrations
Nitric Oxide: 227 ppm +/- 2.2 ppm
Carbon Monexide: 232 ppm +/- 2.3 ppm
Nitrogen: Balance
Total NOx: 228 ppm
#% Total NOx for Reference Use Only **

Reference Standards

SRM/GMIS: GMIS GMIS

Cylinder Number: CC-120933 CC-128982
Concentration: 262,83 ppm NO 257.47 ppm CO
Expiration Date: 01/13/14 10/20/12

Certification Instrumentation

Compaonent: Nitric Oxide Carbon Monoxide

Make/Model: Thermo 42i-1.8 Horiba - VIA 510

Serial Number: 1033443889 UUBKWXYV

Principal of Measurement: Chemiluminescence NDIR

Last Calibration: Julv 28, 2012 July 28,2012

Cylinder Data

Cylinder Number: EB-0024550 Cylinder Volume: 93 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 1325 psig, 70°F
Expiration Date: August 035, 2020

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.
A ) &
Certifled by: L?f’-wwl‘ é‘e@%)

David Scott PGVE Vendor 1D: E12013
Orginal Data: 224 ppm NO, 224 ppm NOX, 238 ppm CO/Nitrogen (August 06, 2010)
* Extended shelf life established January 22, 2013

“UNMATCHED EXCELLENCE"

2048 APEX COURT APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2220 FaX (407)292353313

. N winw, LIQUIDTECHCORP.COM
Brigham Young University

PM10 and NOx Stack Test Protocol
August, 2014

DO NOT USE BELOW 150 psig

22




—
(T

Customer

Date

Delivery Receipt
Gas Standard

Final Analysis Date
Expiration Date

Analytical Data:

LiQuID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis
- EPA PROTOCOL GAS -

* Extended Certificate *

TETCO (American Fork, UT)

November 11,2011

DR-39358

125 ppm NO. 125 ppm Carbon Monoxide/Nitrogen
November 09, 2011

November 09, 2019

DO NOT USE BELOW 150 psig

[:PA Protocol, Section No. 2.2, Procedure G-1.

Reference Standards
SRM/GMIS

Cylinder Number:
Concentration:
Expiration Date:

Certitication [nstrumentation

Component:

Make/Model:

Sertal Number:

Principal of Measurement:
Last Calibration:

Cylinder Data
Cylinder Number:
Cylinder Outlet:
Expiration Daie:

Reported Concentrations
Nitric Oxide: 127 ppm +/- 1.2 ppm
Carben Monoxide: 136 ppm +/- 1.3 ppm
Nitrogen: Balance
Total NOx: 128 ppm
“* Total NOx for Reference Use Only **

GMIS/GMIS
EB-0015851/CC-1851 |1

105.98 ppm CO257.47 ppm CO
10/21/12 - 10/22412

GMIS/GMIS
EB-0027194/CC-56577

96.25 ppm NO/249.21 ppm NO
04/25/13 - 01/03/13

Carbon Monoxide
Horiba - CLA 510 Horiba - VIA 510
43331870031 UUBKWXYV
Chemiluminescence NDIR

November 03, 2011 November 03, 2011

Nitric Oxide

130 Cubic Feet
1850 psig, 70°F

CC-311364
CGA 660
November 09, 2019

Cylinder Volume:
Cylinder Pressure:

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-12/531.

Certified by:

* Extended shelf life established January 22, 2013

<L S| /’g g
David Scott
PGVP Vendor ID: E]2013

"UNMATCHED EXCELLENCE”

2048 APEX COURT APCPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 FAX (407)-2923313

Brigham Young University
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Air Liquide America Specialty Gases LLC

500 WEAVER PARK RD, LONGMONT, CO 80501 Phone: 888-253-1635 Fax: 303-772-7673

RATA CLASS

Dual-Analyzed Calibration Standard

Page | of |

CERTIFICATE OF ACCURACY: Interference Free™ Multi-Component EPA Protocol

Gas

Assay Laboratory - PGVP Vendor ID: A42010

AIR LIQUIDE AMERICA SPECIALTY GASES LLC
500 WEAVER PARK RD
LONGMONT, CO 80501

ANALYTICAL INFORMATION

P.O No.. TETCO ORDER
Deocument # : 38976952-003

Gas Type : C02,02,BALN

Customer
ALA-CYL-SALT LAKE CITY (LOC 84427)

TRANSFER ACCOUNT- FILL LO
1676 SOUTH 700 WEST

SALT LAKE CITY UT 84104

us

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards; Procedure G-1; September, 1997

Cylinder Number: ALM007855
Cylinder Pressure***: 2012 PSIG

COMPONENT

CARBON DIOXIDE 20.7 %
OXYGEN 20.9 %
NITROGEN BALANCE

Certification Date: 110ct2010

CERTIFIED CONCENTRATION (Moles)

*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER
NTRM 1800 01Mar2013 K015614

NTRM 2658 01Feb2016 K012175

INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL#
FTIR/0928062
OXYMAT/6E/W5-951

ANALYZER READINGS

First Triad Analysis

CARBON DIOXIDE

Date: 080ct2010 Response Unit; %
Z1=-0.00235 R1=17.87370 T1=20.67730
R2=17 87993 Z2=-0 00205 T2=20.69064
Z3=-0.00156 T3=20.69579 R3=17.88453
Avg. Concentration: 20.68 %
OXYGEN

Date: 110¢t2010 Response Unit: VOLTS
Z1=0.00000 R1=10.05000 T 1=20.95000
R2=10.06000 Z2=0.00000 T2=20.97000
Z3=0.00000 T3=2097000 R3=10.06000
Avg. Concentration; 20.92 %

QUALITY ASSURANCE

APPROVED BY: JAMES KRAUS
(signature on file)

Brigham Young University

DATE LAST CALIBRATED
205ep2010
010ct2010

Exp. Date: 120ct2018
Batch No: LGM0008588

ACCURACY*™™ TRACEABILITY

+/- 1% Direct NIST and VSL

+/- 1%
CONCENTRATION COMPONENT
17.87 % CARBON DIOXIDE
10.03 % OXYGEN

ANALYTICAL PRINCIPLE
FTIR
PARAMAGNETIC

(Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)

Second Triad Analysis

PM10 and NOx Stack Test Protocol

httpAdaER 2441 28. 1 1/alasg/rxcarpl 77Doc=38976952& Cyl=alm007855&Usr=SHOP

Calibration Curve

Concentration=A+Bx+Cx2+Dx3+Ex4
r=9.99997E-1

Constants: A=0.00000E+0
B=5.83306E-1 C=4.44600E-3
D=0.00000E+0 E=0.0000CE+0

Concentration=A+Bx+Cx2+Dx3+Ex4
r=0.899999

Constants: A=-0.01473945
B=1.000704376 C=

D= E=

2/28/2013




RATA CLASS

Dual-Analyzed Calibration Standard

(9%

500 WEAVER PARK RD, LONGMONT, CO 8050! Phone: 888-253 16358 Fax: 303-772.767%

CERTIFICATE OF ACCURACY: Interference Free Multi-Component EPA Protocol Gas

Assay Laboratory - PGVP Vendor 1D: A42013 Customer
P.Q. No.: EPAS FOR STOCK ALA-CYL-SALT LAKE CITY {LOC 84427
AIR LICUIDE AMERICA SPECIALTY GASES LLC Document # : 49967938-009
50C WEAVER PARK RD
LONGMONT, CQ 80501 TRANSFER ACCOUNT: FILL LO

1676 SOUTH 700 WEST

SALT LAKE CITY UT 84104

us
ANALYTICAL INFORMATION Gas Type : C02,02,BALN
Tms certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calipration Standards;
Procedure G-1, September, 1887

Cylinder Number: CC160837 Certification Date: 0BApr2013 Exp. Date: Q3AprZ021
Cylinder Pressure***; 2015 PSIG Batch No: LGMOGR4283
COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY** TRACEST LITY
CARBON DIOXIDE 10.1 Ee - 1% Cirget ST and VSL
OXYGEN 10.0 % + /- 1
NITROGEN BALANCE

cylinder pressure 15 below 130 psig

Yt Do net use w
‘ * Anaivtical acouraty is basad on tha requirements of EPA Protocol Procedurs G1, Saptembar 1897

REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

‘ NTRM 1675 Uodan2an g KO15237 13.84 % CARBCON DIOXIDE
NTRM 2858 O1Feb2018 kQ12125 1003 % OXYGEN
INSTRUMENT/MODEL/SERIAL# DATE LAST CAIIBRATED ANALYTICAL PRINGIPLE
Fii 1929 28Mar2013 FTIR - o
CXYMATBEANG-951 11Mar2013 PARAMAGNETIC

ANALYZER READINGS

{Z=Zero Gas R=nReference Gas 1 =1es!l Gas r=Ceorrelation Coefficienrt)

First Triad Analysis Second Triad Analysis Calibration Curve
CARBON DIOXIDE
Date: 05Apr2013 Response Uit % Concentration =A +Bx -~ Cx2 +Dx3 +Ex4
Z1=000113 RI=1383362 T1=10.1169 1 =35.G99978-1
R2=13855%08 22=000118 T2=10.11974 Consgtants A=0.00000E~Q
23=000448 T3=10.12244 R3=13.36093 B=643448E1 < 4 6E2C0E-3
Avg Concentration 10.11 % 0 =4 COCO0E B E=0 0D000E+ D
OXYGEN

Date: 08Apr2013 Responsa Unmit VOLTS
Z1=0000C0 R1=3004000 T1=1003000

Concentraticn =A +3x +Cx?2 . ux3 +Ex4

99999

INSTRUMENTATION

R2=10

3000 22 =0.000C0 T2=10 04000 Constants A=001274158
Z3=0; 30 T3=10.03000 R3=1003000 iy
Avg. Concertration 10.03 = s
APPROVED BY: )
Brlgham YOUHWHIVW‘{__ 8 o

PM10 and NOx Stack Test Protocol Page 1 of 1
August, 2014




AIR LIOQUIDE | A Liquide America
: - Specialty Gases LLC

500 WEAVER PARK RD, LONGMONT, CO 80501

CERTIFICATE OF ACCURACY: EPA Protocol Gas

RATA CLASS

Guaranteed +/- 1% Accuracy

Phone: 888-253-1635

Fax: 303-772-7673

Assay Laboratory - PGVP Vendor ID: A42013

Customer

AIR LIQUIDE AMERICA SPECIALTY GASES LLC
500 WEAVER PARK RD

P.0O. No.: EPA STOCK
Document # : 51864865-012

ALA-CYL-SALT LAKE CITY (LOC 84427)
TRANSFER ACCOUNT- FILL LO

1676 SOUTH 700 WEST
SALT LAKE CITY UT 84104
us

LONGMONT, CO 80501

ANALYTICAL INFORMATION Gas Type : CO2,BALN
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1. EPA/600/R-12/531; May 2012. Do not use this standard if pressure is less than 100 psig.

ALM0244396
2000 PSIG

Cylinder Number: Certification Date:

Cylindér Pressure:

09Sep2013 Exp. Date: 10Sep2021

Batch No: LGMOQ097735

COMPONENT CERTIFIED CONCENTRATION {Moles) ACCURACY (ABSOLUTE / RELATIVE)
CARBON DIOXIDE 5.06 % 0.04 % / 08 %
NITROGEN BALANCE

TRACEABILITY
REFERENCE STANDARD

COMPONENT CONCENTRATION UNCERTAINTY CYLINDER TYPE/SRM SAMPLE EXP. DATE
CARBON DIOXIDE 4.9540 % 0.0250 % K014222 NTRM 2000 25Nov2017
ANALYTICAL METHOD

1st Analysis: 09Sep2013
COMPONENT INSTRUMENT ANALVTICAL/PRINCIPLE CALIBRATED CONCENTRATION
CARBON DIOXIDE MKS ONLINE/2030/0929062 FTIR 28Aug2013 5064 %

e .
AePRGYER Pl g e 2

TJON WITZAK
PM10 and NOx Stack Test Protocol Page « 1 of 1
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ENVIRONMENTAL MANAGEMENT

BRIGHAM YOUNG UNIVERSITY

Document Date 1/9/2012

101 CHEMICALS MANAGEMENT BUILDING
(801) 422-6156 / FAX: (866) 475-0880

DAQ-2012-009834
UTAH DEPARTMENT OF

ENVIRONMENTAL QUALITY
JAN 17 200

DIVISION OF AIR QUALITY

January 9, 2012

Amanda Smith, Executive Director
Department of Environmental Quality
195 North 1950 West

PO Box 144820

Salt Lake City, UT 84114-4820

Re: Brigham Young University NO, Compliance Testing for Central Heating Plant Boiler #4 and
Boiler #6 per Title V Operating Permit # 490 000 4002

Dear Ms. Smith,

Brigham Young University has recently completed the NOx compliance testing f(?r the Central
Heating Plant Boiler #4 and Boiler #6. Below is a table that summarizes the requirements for
each boiler as set out in our Operating Permit and the results from our tests.

Emission Limit Achieved Required Achieved
Emissions Production Rate Production Rate
Boiler #4 35.8 Ibs/hour 15.1 Ib/hr 52 MMBtu/hour | 78.2 MMBtu/hour
Boiler #6 35.8 Ibs/hour 18.6 Ib/hr 60 MMBtu/hour | 90.3 MMBtu/hour

Please find attached BYU’s certification statement and the complete report provided to BYU by
TETCO. Testing was performed December 6, 2011 and the report was submitted to EPA and the
State within the 60 days allowed in the Operating Permit (due February 6, 2012).

Please contact Steven Zohner for questions or further information at 801-422-2804.

Respectfully,

B tomm K %0%%&-

Steven K Zohner

Environmental Officer

Brigham Young University

112 CMB

Provo, UT 84602

Email: steven_zohner@byu.edu




Certification

In accordance with Operating Permit provision I.K and UAC R307-415-5d, and based on
information and belief formed after reasonable inquiry, I certify that the statements and
information in this document are true, accurate, and complete.

My% Date: ?6?&4»-— (2.

Signature of Responsible Official

Brian K. Evans
Chief Financial Officer and Administrative Vice President
Brigham Young University




Prepared for:

NOy COMPLIANCE TEST CONDUCTED AT
BRIGHAM YOUNG UNIVERSITY
CENTRAL HEATING PLANT
BOILER #4 AND BOILER #6

DECEMBER 6, 2011

by:

TETCO
391 East 620 South
American Fork, Utah 84003
Phone (801) 492-9106
Fax (801) 492-9107

UTAH DEPARTMENT OF
ENVIRONMENTAL QUALITY

JAN 17 2012

DIVISION OF AIR QUALITY

Brigham Young University
Physical Plant Department
237 Brewster Building

Provo UT 84602

Date of report:
December 14, 2011



CERTIFICATION OF REPORT INTEGRITY

Technical Emissions Testing Company (TETCO) certifies that this report represents the truth as well
as can be derived by the methods employed. Every effort was made to obtain accurate and
representative data and to comply with procedures set forth in the Federal Register.

Dean A. Kitchen

Reviewer: "/,65/:% e P
Date: (- 30/

M '(Z Doug Olsen

Reviewer: }’)Z/} C v

Date: ! -V{ 13/ 1/

ii
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INTRODUCTION

Test Purpose

This test was conducted to determine the NO, emissions from Boilers No. 4 and 6 while fired
with natural gas. These emissions are expressed in ppm at 7 percent oxygen and pounds per
hour. These results are used to determine compliance with the Title V Permit for the facility.

Test Location, Type of Process

The tests were conducted at the Brigham Young University Central Heating Plant. The plant
provides heating and cooling for the university.

A schematic representation of the baghouse exhaust stack is given as Figure 1 in Appendix D.

Test Dates

Three test runs were completed on both Boiler 4 and Boiler 6 December 6, 2011.

Pollutant Tested and Methods Applied

The tests were for NO, emissions in accordance with EPA Methods 4 and 7E.

Test Participants

Test Facility Paul Greenwood
Clifford Alleman

TETCO Dean Kitchen Doug Olsen
Joseph Kitchen Kawai McNamara
State Agency None

Deviations from EPA Methods

None.



Quality Assurance

Testing procedures and sample recovery techniques were in accordance to those outlined in the
Federal Register and the Quality Assurance Handbook for Air Pollution Measurement Systems.




SUMMARY OF RESULTS

Emission Results

Table I presents the compliance test results. Tables III-V in Appendix A have more detailed test
data.

TABLE I Measured NO, Emissions

Boiler 4 Boiler 6
Run # ppm ppm
(@ 7% 0O,) 1b/hr (@ 7% O,) 1b/hr
1 74 15.1 79 18.3
2 75 15.2 81 18.7
3 74 15.0 82 18.9
Ave 74 15.1 81 18.6

Process Data

The process was operated according to standard procedures. All pertinent process data was
available for recording by agency personnel. Btu totalizer readings were recorded before and
after each test run. These values are found in Appendix D.

Allowable Emissions

The allowable NO, concentration limit for each boiler is 127 ppm (corrected to 7 percent O,).
The allowable NO, emission rate for each boiler is 38.5 1b/hr.

Discussion of Errors or Irregularities

None.

Gaseous Analvzer Performance Criteria

The NO, analyzer met all bias and calibration checks criteria as specified in the Federal Register.
These values are found on the gas analyzer field data sheet in Appendix B.

-
J
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SOURCE OPERATION

Sampling Port Location

The stack inside diameter is 136.0 inches. The six inch diameter ports are located 3.9 diameters
(44 feet) downstream from the last disturbance and 4.9 diameters (56 feet) upstream from the

next disturbance. All ports have an inside diameters of six inches. Port location is depicted in
Figure 1 in the Appendix.

Sampling Point Location

Table II shows the distance of each sampling point for Method 4 from the inside wall. Each
point is marked and identified with a glass tape wrapping and numbered. These points are

determined by measuring the distance from the inside wall and adding the reference (port)
measurement.

Table II. Sample Point Location

Point Location from
Sample Point # Inside Wall (inches)

1 4.35

[}
-
e
N
oo

(%]
[\
9
(U%)
[ee}

Sampling Train Description

To determine the actual emission rates for these stacks, 40 CFR Part 60 Appendix A Methods 1-
4 and 7E were followed.

All sampling trains were made of inert materials, (i.e., Teflon, Stainless Steel, glass, etc.) to
prevent interference of the sampled gas and particulate.

The stack analyzer used to conduct Methods 1-4, is constructed to meet the specifications
outlined in the CFR. The temperature sensors are K-type thermocouples. Heater, vacuum and
pitot line connections have been designed to be interchangeable with all units used by the tester.



The probe liner was made of 316 stainless steel. A sketch of the sampling train is found as
Figure 2 in the Appendix.

Sample boxes were prepared for testing by following the prescribed procedure outlined in
Method 4.

The NO, analyzer was an Horiba Instruments Model CLA-510SS, chemiluminescence unit. This
was set on a 0-100 ppm range and spanned at 88.9 ppm for all tests. EPA Protocol 1 gases were
used as the span and mid-range for the NO, analyzer during all tests; their concentrations were
43.7 and 88.9 ppm. Dry nitrogen was used as the zero gas for the machine.

The gaseous analyzer sampling train is constructed with a heated stainless steel sampling probe
about 8 feet long. The sample line between the sampling probe and gas conditioner was heated
Teflon. Both were maintained above 220 degrees Fahrenheit. The sample conditioner uses
permeation tubes to remove moisture. Sample lines and bias lines from the gas conditioner to the

analyzer were Teflon. A sketch of the sampling train for this method appears in Figure 3 in the
Appendix.

Sampling and Analytical Procedures

All sampling and analytical test procedures employed were as specified in 40 CFR 60.

Quality Assurance

All equipment set-up, sampling procedures, sample recovery and equipment calibrations were
carried out according to the procedures specified in 40 CFR 60 and the Quality Assurance
Handbook for Air Pollution Measurement Systems.



APPENDIX A

Table I1I, Complete Results, Boiler 4
Table IV, Complete Results, Boiler 6
Nomenclature

Sample Equations




Symbol

Run #
Date
Begin
End

C\Ox
C\.’Ox

ER\'O\'

Description

Time Test Began

Time Test Ended

Barometric Pressure

Orifice Pressure Drop

Meter Calibration Y Factor

Volume Gas Sampled-- Meter Conditions
Ave. Meter Temperature

Sq. Root Velocity Head

Weight Water Collected

Duration of Test

Pitot Tube Coefficient

Volume % Carbon Dioxide

Volume % Oxygen

Volume % Nitrogen and Carbon Monoxide
Volume Gas Sampled (Standard)
Volume Water Vapor

Fraction H,O in Stack Gas

Fraction of Dry Gas

Molecular Wt. Dry Gas

Molecular Wt. Stack Gas

Ave. Stack Temperature

Stack Cross-Sectional Area

Stack Static Pressure

Barometric Pressure at Sample Point
Stack Pressure

Stack Gas Volumetric Flow Rate (Std)
Stack Gas Volumetric Flow Rate (Actual)

Velocity of Stack Gas

Average NO, Gas Concentration

Average NO, Gas Concentration (@ 7% 02)

Emission Rate of NO,

TABLE 11
COMPLETE RESULTS
BRIGHAM YOUNG UNIVERSITY
~ BOILER #4
Dimensions
1
12/6/11
9:49
10:16
In. Hg Abs 25.60
In. H,0 1.000
1.004
&f 50.844
°F 99.3
Root In. H,0 0.1600
Grams 99.0
Minutes 80
0.84
Percent 6.20
Percent 10.40
Percent 83.40
dscf 41.355
scf 4.668
Fraction 0.101
Fraction 0.899
1b/Ibmol 29.41
Ib/Ibmol 28.25
°F 320.6
Sq. ft 100.880
In. H,0 -0.34
In. Hg 25.53
In. Hg Abs 25.505
dscfm 3.75E+04
cfm 7.24E+04
fpm 7.18E+02
ppm 56.1
ppm 74.3
Ib/hr 15.09

2
12/6/11
10:22
10:49

25.60
1.000
1.004
50.844
99.3
0.1600
99.0
80
0.84
6.20
10.40
83.40
41.355
4.668
0.101
0.899
29.41
28.25

320.6
100.880
-0.34
25.53
25.505

3.75E+04
7.24E+04
7.18E+02

56.5
74.8

1520

3
12/6/11
10:55
11227

25.60
1.000
1.004
50.844
99.3
0.1600
99.0
80
0.84
6.20
10.40
83.40
41.355
4.668
0.101
0.899
2941
28.25

320.6
100.880
-0.34
25.53
25:505
3.75E+04
7.24E+04
7.18E+02

55.6
73.6

14.95

320.6

3.75E+04
7.24E+04
7.18E+02

56.1
74.2

15.08
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Symbol

Run #
Date
Begin
End

C\Ox
C.\'O.\'

ERNO.\'

TABLE IV
COMPLETE RESULTS

BRIGHAM YOUNG UNIVERSITY

Description

Time Test Began

Time Test Ended

Barometric Pressure

Orifice Pressure Drop

Meter Calibration Y Factor

Volume Gas Sampled-- Meter Conditions
Ave. Meter Temperature

Sq. Root Velocity Head

Weight Water Collected

Duration of Test

Pitot Tube Coefficient

Volume % Carbon Dioxide

Volume % Oxygen

Volume % Nitrogen and Carbon Monoxide
Volume Gas Sampled (Standard)
Volume Water Vapor

Fraction H,O in Stack Gas

Fraction of Dry Gas

Molecular Wt. Dry Gas

Molecular Wt. Stack Gas

Ave. Stack Temperature

Stack Cross-Sectional Area

Stack Static Pressure

Barometric Pressure at Sample Point
Stack Pressure

Stack Gas Volumetric Flow Rate (Std)
Stack Gas Volumetric Flow Rate (Actual)

Velocity of Stack Gas

Average NO, Gas Concentration

Average NO, Gas Concentration (@ 7% O2)

Emission Rate of NO,

BOILER #6

Dimensions

In. Hg Abs
In. H,O

cf

°F

Root In. H,0O
Grams

Minutes

Percent
Percent
Percent
dscf
scf
Fraction
Fraction
Ib/lbmol
1b/1bmol
gl

Sq. ft
In. H,O
In. Hg
In. Hg Abs
dscfm
cfm

fpm

ppm
ppm

Ib/hr

1
12/6/11
6:17
6:46

25.60
1.000
1.004
48.950
85.2
0.1507
126.1
80
0.84
7.40
8.00
84.60
40.840
5.946
0.127
0.873
29.50
28.04

306.8
100.880
-0.36
25.53
25.504
3.48E+04
6.78E+04
6.72E+02

73.4
79.1

18.30

2
12/6/11
7:02
732

25.60
1.000
1.004
48.950
852
0.1507
126.1
80
0.84
7.40
8.00
84.60
40.840
5.946
0.127
0.873
29.50
28.04

306.8
100.880
-0.36
25:33
25.504
3.48E+04
6.78E+04
6.72E+02

74.9
80.7

18.66

3
12/6/11
7:40
8:13

25.60
1.000
1.004
48.950
85.2
0.1507
126.1
80
0.84
7.40
8.00
84.60
40.840
5.946
0.127
0.873
29.50
28.04

306.8
100.880
-0.36
25.53
25.504
3.48E+04
6.78E+04
6.72E+02

76.0
81.9

18.94

306.8

3.48E+04
6.78E+04
6.72E+02

74.8
80.6

18.64



C.\’ (act) =

Cx v =
Cx @g =
Cx (com=
Dey =
AH =
AHg =
AP =
D=

EA =
ER.. =
ERpmBw =
ERy =
mBtu =

M4 & Gases Nomenclature

stack cross-sectional area (fts)
see VAP
unit heat value (British thermal unit)

= fraction of water in stack gas

average of initial and final system zero gas calibration bias checks (ppm, percent)
average of initial and final system upscale gas calibration bias checks (ppm, percent)
actual concentration of upscale calibration gas

percent carbon dioxide in the stack gas

pitot tube coefficient (0.84)

actual concentration of sampled gas using method 6C, 7E, and 10. corrected for
bias checks (may be expressed as ppmdyv, Ib/dscf, etc.) species symbol replaces x.
raw average gas concentration prior to bias correction (ppmdy, lb/dscf, etc.)
species symbol replaces x .

actual gas concentration corrected to required percent O,

Equivlent diameter for rectangular stack

orifice pressure drop (inches H,0)

orifice pressure (inches H,0)

stack flow pressure differential (inches H,O)

diameter of the stack (feet)

percent excess air

emission rate of a gas (Ib/hr)

emission rate per mmBtu or ton of fuel etc.

emission rate of compound which replaces x

thousand Btu

molecular weight of stack gas, dry basis (Ib/lb-mol)
million Btu

molecular weight of stack gas, wet basis (g/gmol)

= molecular weight of gas species (g/gmol)

percent nitrogen in the stack gas

O, = percent oxygen in the stack gas

VAP =
P, =

average of the square roots of AP (may also be referred to as ASAP)
absolute barometric pressure at the dry gas meter (inches Hg)
absolute barometric pressure at the sample location (inches Hg)
stack static pressure (inches H,O)

absolute stack pressure (inches Hg)

absolute pressure at standard conditions (29.92 inches Hg.)

time of test (minutes)

stack gas volumetric flow rate (acfm)

stack gas volumetric flow rate (dscfm)

= wet stack gas std. volumetric flow (ft3/min, wscfm)

gas constant (8.31451 J/gmol-°K)

stack temperature (°F)

absolute temperature at standard conditions (528°R)
see 0

= sample volume (ft3) at meter conditions




M4 & Gases Nomenclature

= volume standard (dscf), sample volume adjusted to 68°F and 29.92 inches Hg.
= velocity of stack gas (fpm)

= volume water vapor (scf) at 68°F and 29.92 inches Hg.

= weight of the condensed water collected (grams)

= subscript referring to carbon monoxide, CO

fraction of dry gas

= subscript referring to hydrogen sulfide, H,S

subscript referring to oxides of nitrogen, NO,

= subscript referring to sulfur dioxide, SO,

meter calibration Y-factor (dimensionless)




M4 & Gases Sample Equations
A= (Ds’/4)+
B,.= Vi /(Ving +V,)
Cx ety = (Cx(avey - Co) * Crma / (Cpi - Co)
Cx (com = Cx (avg) ® (20.9 - desired %0,) / (20.9 - actual %0,)
Cxt (massy = My * Cx (ppmy * Para / (R # g » 10%)
Dy=2<LeW/(L+W)
EA = (%0, - 0.5 %CO) / [0.264 %N, - (%0, - 0.5 %CO)]
ERg = Pag* Qg * My * Cyjaey * 60/ (R » Tgg + 10°)
ERpmpw = ERx/ (mmBtu / hr)
M= CO,*0.44 + O, +0.32 + N, *0.28
M= (M Xy) + (18 + B,
P, = Pb, + (Pg / 13.6)
Qa = VS ¢ AS
Q,=QasXd*Pse Ty /[(Ts+460) Py
Qw =0/ X4
Vg = VmeY s Tyy* (Pb,, + AH/ 13.6) / [Pyy * (T, + 460)]
V= 8549+ 60« Cp+ VAP * v [(T + 460) / (P, * My)]
Ve = Wi, * 0.04715
X,=1-B

wS§




APPENDIX B

Preliminary Traverse and Sampling Point Location Data

Boiler #4
Method 4 Field Data

Gas Analyzer Field Sheets and Data Logger Printout
Stratification Check Field Sheet

Boiler 6
Method 4 Field Data

Gas Analyzer Field Sheets and Data Logger Printout
Stratification Check Field Sheet




Prelim 8 pts

Facility Brigham Young University Central Heating Plant
Stack Identification Baghouse Exhaust, Boiler# ¢ ¢ /
A Date /). S5~=//
|
N Barometric Pressure
Pb,, in Hg Pb, in Hg
D ———— e
Static Pressure (Pg) in H,O
Estimated Moisture (Bw;) %
C
Sample Height from Ground feet
Comments:
Stack Dia. 136 Reference: 16.5
Ports are 46.5' Upstream from next disturbance
Ports are 54.5' Downstream from last disturbance Time:
Traverse || Percent Distance From: Ports
Point Diameter ID Reference A B C D E F
Ve
1 3.2 4.35 20.85 7 % /
2 10.5 14.28 30.78 i - b £
o L4
3 19.4 26.38 42.88 U 7
c z 7 ¢
4 32.3 43.93 60.43 o c : .
Gas Analyzer Probe
1 16.7 22.71 39.21
2 50.0 68.00 84.50
3 83.3 113.29 129.79
Averages:
Ts Z Flow
AP VAP
KEY => |Tg Z Flow
AP







Field Data Sheet

Ao

Plant: BYU Centra) Heating Plant

Filter M‘ Sample Box

TETCO

<

e ———— L e e T

- - - - H
{

Runtt /

ape / of /

Location: Baghouge Exhaust, Boiler # &/

Date: /2,7/; r/‘/ Operator éj /’7 lA
N
Traverse Time DGM AP AH (nH.0) Vacuum Temperatures ¢1) DGM Temp (T,) B Q B
Point Clock | Min (0) o 110 Desired | Actual e | Stack (1) | Probe | probeOw | Filter | Effluent ]l Out In
1 [4:4a] o |H4FTtes |0 1o [ 1o | L 312 ]2bo 24 Jlgs | g5~ ¢
2 ‘:7, U\% QLO'\V‘ -0 7—% / ") ,L 5( ﬁ 7«(’ (4 3\{ <0> 3 g '"/ Stack Diameter 130" Port Reference  16.5"
3 /0 “{ T%- Lf b f/ 0 L 10 T 6z0 Z(’ ( /5 (9 ?‘J %L Ports are 46.5'  Upstream from next disturbance
4 /S— b{gl 2 (ﬂ ! (0 * 0'50 ) -0 % 6 2 v Lbo 37 Q (ﬁ 7‘/ Ports are 54.5' Downstream (rom last disturbance
1 10. K( b2 0 ‘—" ? "’[ . % LS 0(%’ {= o) Z /5 l g Z'(‘l L{ l 9‘1 6\ /5, Assumed Moisture 6
2 || % s 4y a¢4lols | [ o | 21 3L F|Z3b 40 | 92| a8 0t vave  G5H Cp_ 084
3 30 L{ q{ /z ol \ t v 7 ;{(9 7 4 L{D q 3 /OL Nozzle Calibration
4 3¢ [[4ad - 10| ots” (o | v 5(]%9Y 40| 957 105 7
1 ll}."’ﬁ yo I,/ 6)42[50 O?/% { ¢ J L 3 IL Z 5{ LZO 0)5/ o 2/ Ave D, ,Af//ﬂ ||glcs'
2 u$ 1600.620 | olY O | Uy, 255 40 | 9, | /10O Gastag__ I~ —0S
3 7{*‘ * 9") 503‘]0* ~0?'b W { 0 7 31% ?/L” L‘( ‘ /’0[’ /! z 20?7 Console 3
4 %3 go? OO&{ 07/5 l 0 D zz 5 ‘LSL '-{/-}’ l() 3 !/ ! Y-lactor /oo
1 gk | o6 [S10.v00 | ©% o T 319 [1ss g5 1 1os| (1} AHg } ¥y Lo
‘ 2 b ¢ gl} vl Dq * OC{O { | 0 /1[ 77/1/ /\, ?,51/ L{ 0 lD"‘f ! [ 2 Barometric Pressures
3 o Wo-Liop |- 077 Lol Yy |,sT Y0 | 1tos | NS M 25 6O inllg
4 1o |g]a. g bS] 1o | .0 T sty [t19 do |lob | b Ph, 25753 inllg
“:Z«A/ ((0 gz})()bf(’\ P [OF gul in 1,0
Leak Check Pre P Post
1t /min [) UU g 0' oo 3
Il Z} ’
ot Rate () [® 0-©
gy - 2= 0-2%
Water Collected C’; CZ o) g
J Time Sampled A QO min
SR ()fD . C(“{ L( \/¢}l§¥9\o 'b/ { 7>O ’5\? U Review "’L\'
. - K @tr,,
Average Vo 7“'00 1 -pbo ,57-0 ) (9 g ___‘j__a’__z, > K wr,,
Comments p ‘A ﬁ %‘ { \) ' l ‘[7 T:‘y( ,Q)‘q 5 (/(/\/e (/k(./
L p0® A
¥ 5 5\ aded 1071

A 10N F ol s J”w\{/

6\/&(;\') 10 65

3505
EY



Facility BYU Cental Heating Plant

Operator _@;Aﬁic_/g_n

GAS ANALYZER FIELD DATA

Source_Main Stack Exhaust, Boiler # (’/

Date /2-6 -7/ g

Response Time ! S &

Begin| &'y &

Gas Species Rate Initial Bias

Final

Bias

Analyzer Avg

Corrected Avg

Run / Iind /ﬂ /5

Nl e | oy v 9w/

Y g

6 Y

S ]

Port Change

Begin| //27).

Gas Species Rate Initial Bias

FFinal

Bias

Analyzer Avg

Corrected Avg

Run > End| )7/

NO\ & ﬂ(';// il // V-L/'ﬂ = ‘&’,/

47/

T2

AIE S

Port Change

Begin| /v 000 Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg,
Run 7 End| //2 NOW 4 &0/ - 1 wa/ “ B, Y A /Jﬁd « A Y3
s Port Change
Begin Gas Specices Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run Iind NO,
Port Change
Gas Specics I Calibration Gases I Calibration Error I ' Calibration Error
NOJ 00 43.7 $8.9 1250 | o0 Y239 | ©6.3
Comments:  All values are cither ppmdy or mole percents. Corrected averages are analyzer averages corrected using cquation 713-5 unless otherwise indicated.

Eq. 7E-5: C,.= (C,,. - Cy) * [Cpa 7 (Cy, - C)]. Rate is sample flow rate in cc/min and is set within analyzer manufacturer specs.




Brigham Young University, Boiler #4, 12/6/11

Run 1 Run 2
Time NO, ppm Time NO, ppm Time
949 570 10:22 56.0 10:35
9:30 570 10:23 56.2 10:36
951 36.7 10:24 56.1 10:57
9:52 36.5 10:25 56.2 10:58
9:33 6.3 10:26 56.3 10:39
9:54 562 10:27 56.0 1100
953 56.3 1028 56.1 1101
@56 36.2 10:2¢9 36.3 11:02
9:57 564 10:30 563 1103
9:38 6.6 10:31 1104
9:59 6.4 10:32 Fhos
10:00 36.3 10:33 11:06
10:01 566 10:34 11:07
10:02 56.5 10:35 1108
16:03 363 10.36 1109
16:04 364 10:37 1110
56.3 10:38 1
| 56.3 10:39 V12
10.07 6.3 10:40 11:13
16:08 36.4 10:41 1114
10:09 562 10:42 118
1010 56.4 10:43 11:16
1011 364 10 44 L1137 56.0
10:12 36.2 10:45 11:18 558
1013 56.6 10:46 1119 §38
10014 564 10:47 7 11:20 56.1
1913 56.3 1048 575 1121 364
10:16 36.3 10:49 374 11:22 56.3
L1523 563
11:24 56.3
L12s 56,2
11:26 56.1
11:27 9
Raw Avg 6.4 Raw Avg 5879 Raw Avg
Span 88.9 Span 88.9 Span
Gas Val| 437 Gas Val| 437 Gas Val
Zero; 0.1 Zero;| -0.1 Zero;
Zerog -0.1 Zerog| -0.1 Zero;
Span;| 43¢ Span;| 44.0 Span;
Spany| 440 Span;| 44.1 Span;
Corr. 56.1 Comr.| 58.5 Corr.
Calibration Calibration Calibration
Span 88.9 Span| 889 Span
Zero Cal Gas 0.0 0.0
Mid Cal Gas 43.7 43.7
High Cal Gas 88.9 88.9
Zero Resp 0.C 0.0
Mid Cal Resp 438 43.9
High Cal Resp 88.3 88.3
Ana. Cal. Error (ACE) ACE ACE
Zero Cal Error 0 00%
Mid Cal Error 0.22%
High Cal Error -0.67%
System Bias (zero, SB) SB SB
Sys Zero Cal Bias Initial v
Sys Zero Cal Bias Final
System Zero Drift (D)
System Bias (upscale, SB) SB SB
System Cal Bias Initial| -49.94 %% -48.838%
System Cal Bias Final| -45 83%~ -48.72%
System Cal Drift (D) ©.11% 0.11%
Cgas = (Cavg -Co) *[Cra! (Cm - Co)] Eq. 7E-5
Co=(Co+Co9)/2
Cm = (Cmv = Cmv) 12
ACE = (Cp,-C,)+100%/CS Eq. 7E-1
SB = (Cs- Cp,) * 100% / CS Eq. 7E-2
Drift (D) = ABS(SBnal - Sbina) Eq. 7E-4

Limits

2.0%
2.0%
2.0%

5.0%
5.0%
3.0%

5.0%
5.0%
3.0%




STRATIFICATION CHECK FIELD SHEET

Facility BYU Heating Plant Source Main Stack. Boiler 4
Operator D Kitchen Date 12/6/11
Point 1 Point 2 Point 3
Time NOx ppm Time NOx ppm Time NOx ppm
9:22 36.5 9:27 55.6 9:32 559
9:23 36.6 9:28 353 9:33  36.1
9:24 56.1 9:29 556 9:34  56.2
9:23 53,7 9:30 55.6 9:33 562
9:26 55.8 9:31 55.6 9:36 562
Ave  56.0 55.5 56.2
3 Pt. Mean 559 55.9 55.9
% Diff From Mean 0.2 0.7 0.5

The three sample points were on the east/west traverse line

If the % diff from mean is less than 5%. one sample point may be used. Use the sample point that gave the value
closest to the mean value.

If the % diff from mean is between 5% and 10%, use three sample points at 16.7, 50.0, and 83.3 % of diam.
If the % diff from mean is greater than 10%, sample 12 points chosed according to EPA Method 1.
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A1 4 Field Data Sheet s /I//LZ;TL lsacn%e fow LF Page [/ of [/ Run# /
Plant: BYU Central Heating Plant ' Location: Baghause Exhaust, Boiler# & T a
Date: {2 ,/1, / /! Operator: }/',/ :
N
Traverse Time DGM AP AH (inH,0) Vacuum Temperatures ct) DGM Temp (T,,) o H
Point Clock | Min (0) a'y wwor |l Desired | Actual || @i || Stack (T,) | Probe | ProbcOut | Filter | Effluent|| Out, In
P 1 Lild o 422183 o290 | 70 (-0 7 [|30L |253 32 | T ks &
2 1 5 "/Z{ Sly o0lg |l -0 [-O 130 57 AL 34 b y b ’% Stack Diameter 136" Port Reference _16.5"
3 /O ‘(ZQ‘ {“("{ 020 0 /-0 % 505J Z,‘a’s “/0 727 EXS Ports are 46.5'  Upstream from next disturbance
4 s 4{3( Sy pZ0 [-D 10 XS ZgU L‘{ ’ b ¥ 7 ?’ Ports are 54.5'  Downstream from last disturbance
c 1 oAl 2o L/g"’( bob |- Ob/ [-0 0 L 30 ‘/ &"1 { 1¢ |F8 | ¢ Assumed Moisture 6 %
2 | % te 3y ps0 i H] 1o 1o | 2 | 309 |2/ /O Fb| §5 ¢59  probe Ay 2 Cp  0.84
3 30 "/‘{ v. (I?_b/ "0"5/ [-e (-0 Z % 0 /Lf;o 5 5/ 7’6] ?_5/ h Nozzle Calibration
4 s M4 R ol 10 | 1o | 2] 308 [240 29| %[]|90 Wz
o 1 1] o Jd4eFag | ovs] 10 ol 2 Ily0Y | 20 2S¢ 93 AvgD, AL inches
2 M ‘/{“{Vzi’(/‘/ 635 [0 (O T Q?Dol ZV(G éc) b yiY Gas Bag oo™
3 |+ # | so4st a3 o0 [ o] 2]30 (733 Ho | ¢9 00 1295 conote__ >
4 s 4stolo | olbllro | o | T] 310 [1dT o | 4y | too v-Factor_| - 90/
A 1 Y5> ]| o (459053 || .02l L0 [-O 2 36y [2a4F 38 |93 | /0O AHg [-Lrd{ A 11,0
2 (y g L{C (& /S’S)/ [ Z‘y/ [-0 [-0 Z }v ‘7(0/ 2 (/5 L{ Tl a ‘/ v ol Barometric Pressures
3 7o lldos e || ol {0 | .0 Z ||3o4 | LY 43| a¢l o & Pby 285-CO  inHg
4 s S 52 || -0l (o {-o Z|v0n | 254 qd [l 94| 0 b Pb, M S™& 3 inHg
¢ | so|4dH-Yo3 : = 3 inno
Leak Check: Pre Post
wmin_Q 009 Oog3}
vac in Hg 23 — Zi__
Pitot Rate 0. o o 0
mio Q-1 T35
Water Collected /) (. / g
L Time Sampled X O min
¥ 4 - ~ =~ —
o dy.ags ¢ 909 2415 w121
— - P K= @T,,
- . 150Y /000 30b.9) 557 [
Do pae e Bes ched 18.69 W,
% s\ 5@ et 30T W« . i r-”“; & Ve
, 5 - ?N by (e B0 & & S 2
S SN L 334

Lae yuD
o™ 3, 31



Facility BYU Cental Heating Plant GAS ANALYZER FIELD DATA Date /:) 61/

e LT Source_Main Stack Exhaust, Boiler # (5 Response Time_, 4

Begin| & /77 Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg

End (]L/& NOJ ¢ zp ./ ';{Jﬁ 02' L/)‘L/ 720 /;‘L/
PortCheinge

Begin| 277 Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
End 7:32 NOJ| gep | 0.2 (Y34 |02 | 92,2 29, ¢ 74.9
Port Change

Begin| 7« o Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run  ~ End| 8/ NV eop | oy | v2el 02 1439 £y [ 7. &
) Port Change
Begin Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run End NO,|
Port Change
Gas Species Calibration Gases | Calibration Error | Calibration Error
NOJ 0.0 43.7 88.9 125.0 0. Y3.9 | 886

Comments:  All values are cither ppmdv or mole percents. Corrected averages are analyzer averages corrected using equation 7E-5 unless otherwise indicated.
Eq. 7E-5: C,., = (Cyy, - Cp) * [Cpa / (Cy - Cp)]. Rate is sample flow rate in cc/min and is set within analyzer manufacturer specs.




Brigham Young University, Boiler # 6, 12/6/11

Run 1 Run 2 Run 3
Time NO, ppm Time NO, ppm Time NO, ppm
617 714 7:02 747 774
618 1.8 703 746 76.8
619 2.2 704 74.3
6:20 726 7:08 742
6:21 726 706 738
622 72.6 7:07 KR
6:23 723 7:08 739
6:24 726 7:09 740
6:23 2.3 710 744
626 2.6 A 74.2
6:27 2.6 12 73.8
6:28 7.3 743 73.6
6:29 72.9 ERE] 734
630 734 713 T2
6:31 739 716 737
6:32 746 717 734
6:32 749 733
634 74.7 734
6:33 74.0 20, 73.3
6:36 743 7.2 733 7:59
637 746 0 729 8.00
638 74.4 723 76.1 8:01
639 74.1 7:24 76.7 802
640 733 7228 758 803
641 2.8 7.26 3.7 8:04
6:42 724 727 759 8:05
643 72.0 7:28 759 8:06 %22
6:44 7135 760 8.07 760
643 713 764 8:08 749
6:46 712 76.9 8:09 87
77.1 8:10 743
811 742
8:12 74.4
8:13 756
Raw Avg 73.0 Raw Avg  74.6 Raw Avg 76.1
Span 88.9 Span 88.9 Span 88.9
Gas Val| 437 Gas Val| 437 Gas Val| 437
Zero; 0.1 Zero; 0.2 Zero; 0.2
Zerog 0.2 Zerog 0.2 Zerog 0.2
Span;| 438 Span;| 434 Span;| 438
Span;| 434 Span;| 438 Span;| 439
Corr.| 734 Corr.| 74.8 Corr.| 78.0
Calibration Calibration Calibration
Span 88.9 Span| 88.9 Span| 889
Zero Cal Gas 0.0 0.0 0.0
Mid Cal Gas 43.7 437 437
High Cal Gas 88.8 88.9 88.9
Zero Resp 0.1 0.1 0
Mid Cal Resp 43.9 43.9 4389
High Cal Resp 886 88.6 886 Limits
Ana. Cal. Error (ACE) ACE ACE
Zero Cal Error| 0.11% 0.11% 2.0%
Mid Cal Error|  0.22% 0.22% 2.0%
High Cal Error| -G 24%- -0.34% 2.0%
System Bias (zero, SB) SB SB
Sys Zero Cal Bias Initial 0.11% 5.0%
Sys Zero Cal Bias Final 011% 5.0%
System Zero Drift (D) 0 00% 3.0%
System Bias (upscale, SB) SB SB
System Cal Bias Initial %, 5.0%
System Cal Bias Final 5.0%
System Cal Drift (D) 3.0%

Cgas = (Cavg -Co) * [Crma/ (Crm - Co)] Eq. 7E-5
Co=(Co+Cx)/2
C— = (Cm\ * Cmf) 12

ACE = (Cg,-C,)+100% /CS Eq. 7E-1
SB = (Cs - Coy) * 100% / CS Eq. 7E-2
Drift (D) = ABS(SBsna: - Sinyal) Eq. 7E-4




STRATIFICATION CHECK FIELD SHEET

Facility BYU Heating Plant Source Main Stack, Boiler 6
Operator D Kitchen Date 12/6/11
Point 1 Point 2 Point 3
Time NOx ppm Time NOx ppm Time NOx ppm
3:55 70.7 6:00 71.4 6:05 739
3:56 70.9 6:01 711 6:06 732
3587 714 6:02 70.4 6:07 739
5:58 71.8 6:03 70.1 6:08  73.2
5:39 72.2 6:04 70.1 6:09 719
Ave 71.6 70.4 73.1
3 Pt. Mean 71.7 71.7 71.7
% Diff From Mean 0.2 1.7 1.9

The three sample points were on the east/west traverse line.

If the % diff from mean is less than 5%. one sample point may be used. Use the sample point that gave the value
closest to the mean value.

If the % diff from mean is between 5% and 10%, use three sample points at 16.7, 50.0, and 83.3 % of diam.
If the % diff from mean is greater than 10%, sample 12 points chosed according to EPA Method 1.




Sample Recovery
Gas Analysis Data (ORSAT)

APPENDIX C




Method 4
Facility: 2 Y./ //,,0 / //ﬂﬁ Fi Date: Ao = gf
Stack Identification: /)’// /,// g/ g/
“_l_m—lgINg;Eii"gMW TTTmmEERRS———
Run: [ Sample Box:  / 2 //?u e /’/ A
Impinger Number
L [ 2 [ 3 [ 4 [ 5 [ 6
Initial Volume ot liquid (H,O) in impingers. (ml) )
100 | 100 | — ] silicaGel | [

Final 276.0 | 6235 | 5253, o723
Initial (g) +13¢ | o9} $19.6| 8705
New /2.9 12T >.vyl £, 8

A
Total (g) 2/"//// /2 b /

Total (g)

~ IMPINGERS _ e e
l Run: & Sample Box: /T ﬁ”’/t/ y
Impinger Number
1 [ 2 | 3 1 3 5 [ 6
Initial Volume of liquid (H,O) in impingers, (ml)
100 | 100 [ — T silicaGel | |
' Final (9 756+ G4y 2 5‘/59 z |gre.f
Initial @ F05.«/ | ¢35°b |s5/3. ¥ |7ov-z
l Net@ 1¢.¢ | (06 2 5 79
=5
Total (g) /-5
' W PINGERS S . . -
Run: Sample Box:
Impinger Number
d T [ 2 [ 5 [ & [ 3 T &
Initial Volume of liquid (H,O) in impingers, (ml)
100 [ 100 | — T SsilicaGel | |
l Final (4g)
Initial (g)
' Net (g)
Total (g)
l IMPINGERS )
Run: Sample Box:
l ITmpinger Number
1 [ 3 [ 35 [ 4 [ 5 [ 6
Initial Volume of liquid (H,O) in impingers, (ml)
l 100 [ 100 [ — ] SsilicaGel | [
Final (¢)
Initial (g)
l Net ()



Plant /9 YO e /f, ///L./ Location /}ﬂ/ /, s 7 ﬁé
Analytical Method Q//‘ e ol
RUN
ﬂ “r /) < C ] 2 3 Average
. Actual Net Actual Net Actual Net Net
Date /)— -6 - // Gas Reading Reading Reading Volume
Test No. /
Gas Bag No. (:-4)~ Co, 7 * o il . ¢ . AR
Ambient Temp o4 / 7 7 7 4 2y 7 bt (4
Operator Zﬁ% O, (Net is Actual O,
Reading Minus Actual o ~ 14 2RV AV 72 W7
CO, Reading). /4 l/ /y /4 t/ /
N, (Net is 100 Minus
Actual O, Reading).

RUN
/)0 2 A/ L/ 1 2 3 Average
Actual Net Actual Net Actual Net Net
Dale;/)..éb // Gas Reading Reading Reading Volume
Test No.
Gas BagNo. /= - £~ CO, i 2, & 2. o | lends &2 e 2 | G-2e
Ambient Temp O ¢~
Operatorﬁz O, (Net is Actual O,
Reading Minus Actual // ’ 7 b/ // ¢ //1 ¢/ // | /¢y /0 ¢
CO, Reading).
N, (Net is 100 Minus
Actual O, Reading).
RUN
1 2 3 Average
Actual Net Actual Net Actual Net Net
Date Gas Reading Reading Reading Volume
Test No.
Gas Bag No. CO,
Ambient Temp
Operator O, (Net is Actual O,
Reading Minus Actual
CO, Reading).

N; (Net is 100 Minus

Actual O, Reading).

+OZ was determined using a gas analyzer
CO is not measured, as it has the same molecular weight as N,



APPENDIX D

Figure 1. Facility Schematic Representation
Raw Production




... BYU Central Heating Plant

Stack Identification: Maln StaCk7 Natural Gas

haidnd

o Distance upstream from next disturbance, in.

B: Distance downstream from last disturbance, in.

y: Distance of Sample Level to Ground, feet
. Stack Inside Diameter, inches

Estimated Moisture, percent
Estimated Temperature, °F

Estimated Velocity, fpm

46'

approx. 75'

136"

Number of Ports

—_—

Control Unit

___4 /

Process
Type:

§

None

Figure 1. Facility Schematic Representation

Nat. Gas Fired Water Heater (Boiler)

if
'i
|



Brigham Young University

Central Heating Plant Baghouse

Boiler# ¢/

/)- £~

¥

Test Gas Flow Rate Instantaneous Rate Integrator
Run# |[Test Time MCF mmBtu/hr mmBtu
st ¢ > (/28470 2l 2T 30T
Ed /J/Y 1S 346720 riol PG 00000
net net 72 .C0
=2 2GS A
Stat (/T 452 6 % =0 il 2 900 Y
End jp/72 VY /7.723 Vo NV 2 A A28,
net 7 et Y3
7?1&’? ykn/.yjé/zj/
Start {&772- 15077 7 7570 B D% & A4
End // J¢ IS T 87 1.7 b Lk WAF P R
net net < 8.7,
2677 mmP%
Start
End
net net
Notes: Glies /i;,/, p /:./' ) 4o, Sy 75,’. :7 ij;» ﬂ//‘
Vs




Brigham Young University

Central Heating Plant Baghouse

7 ot/
Boiler# /- [ &1
Test Gas Flow Rate Instantaneous Rate Integrator
Run# |Test Time MCF mmBtu/hr mmBtu
Stat = 6 -/3 ¢7/576./3 76 2UYSE /0
End s 57 £ 7) 616 15 by OS5I &/
net net FEHE ]
P 9Dy pen I
Start 7¢ ¢y /) e8¢ 420 2O LI
End 736 7L 587 5] v o582, 6y
net net 2. 68
=7 EV YT ~nthg
Stat /7 & 670587 8/ €4 1 7o g2 6
End /4 61779/ 3) ES37¢ 76, by
et net ¢O./2 ninOA
Start
End
net net
Notes: /¢'.’/' . o ?(’7/ :) 1 7 /),/4/7, ” f,/,‘




APPENDIX E

Calibration of the console dry gas meter(s), pitot tubes, nozzles diameters, and temperature
sensors were carried out in accordance with the procedures outlined in the Quality Assurance
Handbook. The appropriate calibration data are presented in the following pages.

Figure 2. Schematic of Method 4 Sampling Train

Figure 3. Schematic of Gaseous Analyzer Sampling Train
Meter Box Calibration Data and Calculations Forms
Post-test Dry Gas Meter Calibration Data Forms

Type S Pitot Tube Inspection Data

Sample Box Temperature Sensor Calibration

Gas Calibration Gas Certification

NO, Converter Efficiency Test




Figure 2. Schematic of Method 4 Sampling Train
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Quality - Service - Reliability

METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES = ce——

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure. m}
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time

necessary to achieve a minimum total volume of 5 cubic feet.

4) Record data and information in the /3% i cells, YELLOW cells are calculated. Facility New Calibration 2011
INITIAL FINAL AVG (Py.)
DATE:| 12/15/2010 METER SERIAL #:| 1522688 BAROMETRIC PRESSURE (in Hg):[ 25.30 [ 26.30 25.3 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 3 CRITICAL ORIFICE SET SERIAL #:| 14538 EQUIPMENT ID #: Console #3 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR | VACUUM DGM READINGS (FT°) AMBIENT| DGM INLET | DGM OUTLET| DGM TIME (MIN)| | DGM AH 1) (2) (3) Y
l ORIFICE# | RUN# | (AVG) | (in Hg) INITIAL l FINAL I NET (Vpn) g INITIAL  FINAL | INITIAL  FINAL [ AVG 0 (in H,0) Vo (STD) V,, (STD) Y VARIATION (%) AH;
1 0.8137 13 896.006 901.301 5.295 74 74 76 70 70 72.5 5.00 2.90 4.4778 4.4556 0.995 1.737
30 2 0.8137 13 901.301 906.609 5.308 74 76 79 70 72 74.25 5.00 2.90 4.4741 4.4556 0.996 1731
3 0.8137 13 906.609 911.936 5.327 74 79 80 72 73 76.00 5.00 2.90 4.4754 4.4556 0.996 1.726
AVG = 0.996 0.89
1 0.5317 13 912.40 917.596 5.196 74 79 80 75 82 79.00 7.50 1.20 4.3198 4.3672 1.011 1.655
19 2 0.5317 13 917.596 922.809 5.213 74 80 82 74 ed 78.25 7.50 1.20 4.340 4.3672 1.006 1.657
3 0.5317 13 922.809 928.018 5.209 74 82 83 144 78 80.00 7.50 1.20 4.3226 4.3672 1.010 1.652
AVG = 1.009 0.48
1 0.3307 13 | 928.304 933.524 5.220 74 82 83 78 79 80.50 12.00 0.44 4.3182 4.3460 1.006 1.561
12 2 0.3307 13 933.524 938.841 5.317 74 81 83 79 80 80.76 12.26 0.44 4.3964 Lﬁsss 1.009 1.560 :
3 0.3307 13 938.841 944.055 5.214 74 83 84 80 80 81.75 12.00 0.44 4.3032 4.3480 1.010 1.557 i
AVG = 1.009 0.41

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V,,, (std), and the critical orifice,

V, (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

AVERAGE AHg <[ 1.649 | /

(1) Pt = T Pbar+(AH713.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
(st 1 Tm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = 0.756 2 AH [ Vy(std)
(Vcr(Std) ( v'“ )
(2) Ver = K™ \ﬁ == = Volume of gas sample passed through the critical orifice, corrected to standard conditions
amb Tams = Absolute ambient temperature (°R - English, °K - Metric) Temperature Sensors
, K' = Average K' factor from Critical Orifice Calibration Reference In Out
(3) Vi Tt = DGM calibration factor °F °F °F i
) 34 34 35 i
67 67 67 ;
202 202 204

Pre Calibration 2008

e R e




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quulity - Service - Reliability

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure. ‘l !
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time

necessary to achieve a minimum.total volume of 5 cubic feet.

4) Record data and information in the GREEN cells, YELLOW cells are calculated. Facility BYU
INITIAL FINAL AVG (Ppar)
DATE:| 121712011 METER SERIAL #:| 1522588 BAROMETRIC PRESSURE (in Hg):] 25.65 25.65 I 25.65 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:| Console 3 CRITICAL ORIFICE SET SERIAL #:| 14538 EQUIPMENT ID #: Console #3 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR |VACUUM DGM READINGS (FT%) AMBIENT| DGM INLET |DGM OUTLET| DGM TIME (MIN)| | DGM aH (1) (2) (3) Y
! ORIFICE# | RUN# | (AVG) (in Hg) INITIAL FINAL J NET (V) INITIAL  FINAL | INITIAL  FINAL | AVG 0 (in H,0) Vrm (STD) Ve, (STD) Y VARIATION (%) AH; ,
1 0.5317 15 531.008 536.195 5.187 78 77 79 80 82 79.5 7.50 1.20 4.3677 44111 1.010 1.643
19 2 0.5317 15 536.195 541.558 5.363 78 79 82 82 85 82 7.75 1.20 4.4950 4.5582 1.014 1.636
3 0.5317 15 541.558 547.10 5.542 78 82 83 85 88 84.50 8.00 1.20 4.6237 4.7052 1.018 1.628
AVG = 1.014 0.00
1 .0 0.00
2 .0 0.00
3 0 0.00
AVG =
1 .0 0.00
2 0 0.00
3 0 0.00
AVG =

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V.,
(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

1) Vin = K. Vi Pbar +(AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
i) ! Tm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.750 )z AH (Vm(std))
Pbar * ® Ve(std) Vin
(2) Ver ua, = K' ‘—\[7;_-5— = Volume of gas sample passed through the critical orifice, corrected to standard conditions
i Tamp = Absolute ambient temperature (°R - English, °K - Metric)
V. K'= Average K' factor from Critical Orifice Calibration
(3) Y= ity = DGM calibration factor

’
Vm, ..

Pre Calibration 2008
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Type S Pitot Tube Inspection Data

—
Pitot Tube Identification: @ % A’
K . McNa gt e~

Technician:

Is Py=Pg?
Is 1.05+D, < D, < 1.50+ D, ?

\fe >
>

W <0.03125 in. W= -c ) ! 3 in.

W >3 inches W= !2 in.

Z > 3/4 inch = , in.

The pitot tube meets the specifications for a calibration factor of 0.84? \/-l— >

Temperature Sensor Calibration

Reference:
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) (F) ('F) CF)
AIR b« (b & o
Probe Continuity T~ ‘(‘(/5
Heat Check 248 | A "(,(O
AIR (Q/Cé 1% ©
ICEWATER || 3T 3L O
suck [pon water | ©O S | LY {
SILICONE OIL




TETCO
Sample Box Temperature Sensor Calibration

Date:  12/29/10 Calibrator:

Mike McNamara

Reference: Omega CL3512A

Thermacmanle Temperature Temperature Temp. Diff.
Unit ID Locationp Source Reference Sensor or Result
(Medium) C°F) C°F) ('F), PIF
Water 34 34 0
Oven
Water 203 203 0
Water 34 33 1
P
A i Water 203 204 7
Impiner Out Water 34 36 -2
pinger u Water 203 203 0
Water 32 34 -2
Oven
Water 203 204 -1
Water 32 33 -1
Probe O
B robe Ut Water 202 204 )
- Water 31 31 0
Sk Water 203 205 2
Water 34 36 -2
Oven =
Water 204 205 -1
Water 34 36 -2
p
C Pt Water 203 205 2
Impinger Out Joier 24 - =
PIRG Water 203 201 2
Water 33 33 0
Oven
Water 203 203 0
Water 33 33 0
Probe O
D e Water 202 203 ]
Impinger Out Wglet = L 0
i Water 203 201 2
Water 33 34 -1
Oven
Water 203 203 0
Water 33 34 -1
P
2 ohie 01 Water 203 204 q
Impinger Out Witer = = L
ping Water 203 204 -1
Water 33 33 0
Oven -
Water 203 202 1
Water 33 33 0
P
£ i Water 203 201 2
Impinger Out Water 33 34 -1
e Water 203 201 2
L 3 Water 33 34 -1
ol 1
' mpinger Out G Water 203 202 1
: Water 33 35 -2
1
, mpiger OutH Water 203 202 ]
, : Water 33 33 0
I O
ll mpinger Out | Water 203 204 |
o . Water 33 33 0
Im Out J
il pinger u Water 203 204 5




/ \ LIQUID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer TETCO (American Fork, UT)
Date July 13,2010
Delivery Receipt DR-29974
Gas Standard 45.0 ppm NQO, 45.0 opm Carbon Monoxide/Nitrogen
Final Analysis Date July 08, 2010
Expiration Date July 08,2012

DO NOT USE BELOW 150 psig

Analytical Data:

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations:
Nitric Oxide: 43.7 ppm +/- 0.43 ppm
Carbon Monoxide: 46.3 ppm +/- 0.46 ppm
Nitrogen: Balance
Total NOx: 43.9 ppm
** Total NOx for Reference Use Only **

Reference Standards

SRiVI/GMIS GMi5 GMIS/GMIS

Cylinder Number: EB-0021453 CC-125604/CC-233168
Concentration: 48.68 ppm NO 25.5 ppm CO/50.67 ppm CO
Expiration Date: 05/05/12 02/27/12 - 02/12/12

Certification Instrumentation

Component: Nitric Oxide Carbon Monoxide
Make/Model: Horiba-CLA 510 Nicolet-NEXUS 470
Serial Number: 43331870031 AEP99000154
Principal of Measurement: Chemiluminescence FTIR

Last Calibration: June 14,2010 July 07,2010

Cylinder Data

Cylinder Number: CC-310793 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expiration Date: July 08,2012 4

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

7 ‘,: Siz/
Certified by: ‘

Adam Strickland

“UNMATCHED EXCELLENCE"

2564 PEMBERTON DRIVE APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 Fax (407)-292-3313
WWW.LIQUIDTECHCORP.COM




/ \ LIQUID TECHNOLOGY CORPORATION

"INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis
- EPA PROTOCOL GAS -

Customer TETCO (American Fork, UT)
Date August 06, 2010
Delivery Receipt DR-30291
Gas Standard 90.0 ppm NO, 90.0 ppm Carbon Monoxide/Nitrogen
Final Analysis Date August 06, 2010
Lxpiration Date August 06,2012

DO NOT USE BELOW 150 psig
Analvtical Data: '
EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations:
Nitric Oxide: 88.9 ppm +/- 0.88 ppm
Carbon Monoxide: 91.9 ppm +/- 0.91 ppm
Nitrogen: Balance
Total NOx: 88.9 ppm
** Total NOx for Reference Use Only **

Reference Standards
SRM/GMIS GMIS

GMIS/GMIS
Cylinder Number: EB-0021453 CC-233168/CC-231409
Concentration: 48.68 ppm NO 50.67 ppm CO/102.53 ppm CO
Expiration Date: 05/05/12 02/12/12 - 07/14/11
Certification Instrumentation
Component: Nitric Oxide Carbon Monoxide
Make/Model: Horiba - CLA 510 Nicolet-NEXUS 470
Serial Number: 43331870031 AEP99000154
Principal of Measurement: Chemiluminescence FTIR
Last Calibration: July 19,2010 July 07,2010
Cylinder Data
Cylinder Number: EB-0024198 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F

Expiration Date: August 06, 2012

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

// : A
Certified by: e M

Adam Strickland

“UNMATCHED EXCELLENCE"

2564 PEMBERTON DRIVE APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 Fax (407)-292-3313

www.LIQUIDTECHCORP.COM




Scott Specialty Gases

www.scottgas.com

8832 DICE ROAD

Shipped SANTA FE SPRINGS CA 90670-2516

Trom: Phone: 800-323-2212 Fax: 562-464-5262
CERTIFICATE OF ANALYSTIS

LZLA-CYL-SALT LAKE CITY (LOC 84427) DOCUMENT#:43025901 -002

PO# : PURES

TRANSFER ACCOUNT- FILL LO ITEM #: P841-30AL

_676 SOUTH 700 WEST DATE: 31Aug2011

SALT LAKE CITY UT 84104

e

CYLINDER #: CC236971
FILL PRESSURE: 02000 PSIG

ZURE MATERIAL: NITROGEN CAS# 7727-37-9
ZRADE: ACID RAIN CEM O

URITY's 99.9995%

MAXIMUM ACTUAL
IMPURITY CONCENTRATIONS CONCENTRATIONS
S02 0.1 PPM <0.1 PPM
NOX 0.1 PPM <0.1 PPM
COo 0.5 PPM <0.5 PPM
Co2 1 PPM <0.5 PPM
THC 0.1 PBEM <0.1 PPM
H20 2 PPM 1.9 PPM
02 0.5 PPM 0.4 PPM
QC BATCH : SB00042184
ENALYST:
JMU




NO, Converter Efficiency Test

Date Time Output

12/6/11 5:01 34.0
12/6/11 5:02 34.0
12/6/11 5:03 34.0
12/6/11 5:04 34.0
12/6/11 5.05 34.0
12/6/11 5:06 33.9
12/6/11 5.07 33.9
12/6/11 5:08 34.0
12/6/11 5:09 33.9
12/6/11 5:10 33.8
12/6/11 5:11 33.9
12/6/11 5:12 33.8
12/6/11 5:13 33.9
12/6/11 5:14 33.9
12/6/11 515 33.8
12/6/11 5:16 33.8
12/6/11 547 33.8
12/6/11 5:18 33.8
12/6/11 519 33.8
12/6/11 5:20 33.8
12/6/11 5:21 33.8
12/6/11 5:22 33.8
12/6/11 5:23 33.8
12/6/11 5:24 33.8
12/6/11 5:25 339
12/6/11 5:26 33.9
12/6/11 5.27 33.9
12/6/11 5:28 33.9
12/6/11 5:29 33.9
12/6/11 5:30 33.9

END

Concentration of Certified Gas used

Diluted with air at approx 1:1
Instrument Span

N OxPeak
N OxF inal

(Eq. 7E-9) Effnoz

Average Reading

40 CFR 60 Appendix A-4, Method 7E, Section 16.2.2
Fill a Tedlar bag approximately half full with either ambient air, pure oxygen, or an oxygen standard gas with at
least 19.5 percent by volume oxygen content. Fill the remainder of the bag with mid-level NO in nitrogen
calibration gas...
Immediately attach the bag to the inlet of the NO, analyzer (or external converter if used)...

NOxFinal~

88.9

88.9

34.0
33.9
0.4

33.9

ppmdv NO,

ppmadv

%

ppmdv

Measure the NO,

concentration for a period of 30 minutes. If the NO, concentration drops more than 2 percent absolute from the
peak value observed, then the NO, converter has failed to meet the criteria of this test. Take corrective action.
The highest NO, value observed is considered to be NO,s.,. The final NO, value observed is considered to be




APPENDIX F

The testing protoco] and other correspondence related to the tests are included here.

|
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Jraretea,

Licutenant Governor

Department of
Environmental Quality

Amanda Smith

el Exceutive Director D
.
State of Utah o _
DIVISION OF AIR QUALITY
GARY R. HERBERT Bryce C. Bird

Governor Director

GREG BELL

November 15. 2011 DAQC-1265-11

Site ID 10790 (B4)
Paul Greenwood

Brigham Young University
Physical Plant Department
223 BRWEB

Provo. UT 84602

Dear Mr. Greenwood:
Re:

Brighum Young University — Central Heating Plant Boilers #4 and #6 - Protocol Review and
Test Date Confirmation — Utah County

The testing protocol for the Brighum Young University Central Heating Plant Boilers #4 and #6
dated October 27. 201 1. has been reviewed and found acceptable. The agreed upon test date is
December 6-7. 2011.

Acceptance of a protocol does not relieve the owner/operator and the testing contractor from strict
adherence to all applicable EPA methods. Utah Division of Air Quality DAQ) policies, Utah Air
Quality Rules (U -\QR . and methods approved by the Executive Secretary. Any deviation from
EPA methods. DAQ policies. UAQR. and methods approved by the Executire Secretary must be
addressed separately and express written consent given prior to commencement of testing.

The DAQ requir

es that all test reports include a statement signed by a responsible official
certifying that:

A Testing was conducted while the source was operating at the rate and/or conditions
specified in the applicable approval order. operating permit. or federal regulation.

B. During testing. the source combusted fuels. used raw materials. and maintained
process conditions r'epre<en(z1ti\‘e of normal operat'ons and operated under such
other relevant conditions specified by the Executive Secretary.

C.

Based on information and belief formed after reasonable inquiry. the statements
and information contained in the report are true. accurate. and complete.

195 North 1950 West « Salt Lake City. UT
Mailing Address: P.O. Box 144820 « Sait Lake Citv. UT 84114-4320
Telephone (801) 336-4000 « Fax (301)536-4099 « T.D.D. (801) 35364414
www.deqautah. g
‘rinted on ]O”(/ recyeled paper

L
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DAQC-1265-11
Page 2

If you have any questions. call me at (801) 536-4438 or e-mail me at rleishman @utah.gov.

Rob Leishman. Environmental Scientist
Division of Air Quality

RL:1k

cc: Utah County Health Department
TETCO




NO, COMPLIANCE EMISSION TESTING PROTOCOL
BRIGHAM YOUNG UNIVERSITY, PROVO, UTAH
CENTRAL HEATING PLANT BAGHOUSE
BOILERS #4 AND #6

Project Organization and Responsibility

The following personnel and the testing contractor are presently anticipated to be involved in the
testing program. Utah Department of Environmental Quality, Division of Air Quality (DAQ)
may have their own personnel or contractor to observe all phases including the process.

Company Contacts

Brigham Young University Paul Greenwood (801) 422-5438

Physical Plant Department Assistant Director, Utilities, Engineering and Maintenance
225 BRWB

Provo, UT 84602

Test Contractor

TETCO Dean A. Kitchen (801) 492-9106
391 East 620 South Paul Kitchen

American Fork, UT 84003

During these tests only Brigham Young University (BYU) personnel listed above or assigned

personnel from the operation are authorized to answer or obtain answers to pertinent questions
on the process conditions or the test protocol.

Test Schedule

It is planned to complete this test project December 6-7, 2011. The testing crew will arrive, set
up and take preliminary measurements December 5*. Testing will begin the morning of
December 6™. A pretest meeting may be held at the request of BYU or DAQ.

Project Description

This test project will be conducted to comply with the requirements of BYU’s Title V Operating
Permit, Permit No. 4900004002, which requires testing Boilers #4 and #6 for NO, emissions

every three years. Testing will be performed according to EPA Methods 1-4, and 7E and will
include accumulating process and production data.




Test Procedures

Three tests runs will be conducted on each unit for NO, emissions. Testing will be EPA
Methods 1-4 and 7E as specified in 40 CFR 60, Appendix A. One Method 4 test may span up to
three Method 7E tests. Specific test procedures are as follows:

EPA Methods 1-4

1. Boilers #4 and #6 have a common exhaust stack with an inside diameter of 136 inches.
The sample ports are located 46 feet downstream and 57 feet upstream from any flow
disturbance and conform to EPA Method 1. Sample points will be selected according to
EPA Method 1 for a non-particulate traverse.

R EPA Method 2 will be used to determine gas stream velocity. Type “S” pitot tubes will
be used with a C, factor of 0.84. Dual inclined/vertical manometers with graduations in
0.01 inches of water will be used. If flows are below 0.05 inches of water a more
sensitive manometer will be used. The graduations marks on int are 0.005 inches of
water. Direction of gas flow will be checked for cyclonics prior to testing.

i A A barometer will be used to measure the barometric pressure. It is periodically checked
against a mercury barometer. Prior to testing it will be checked to assure an accurate
barometric pressure.

4. EPA Method 3 will be used to determine the gas stream dry molecular weight. An
integrated flue gas sample will be taken from the exhaust line after the dry gas meter
orifice during each run and analyzed at the completion of the test with an Orsat to
determine the molecular weight of the effluent gas stream.

5. The Method 4 test run time will be sufficient to sample at least 21 dscf as required by
Method 4.

6. The probe liners will be 316 stainless steel.

7. Preparation and clean-up by the contractor will be performed in the contractor's testing

trailer. Laboratory work and analysis will be performed by the testing contractor as soon
as possible after all tests have been completed.

8. If plant maintenance or operating problems arise during the test, the test may be stopped.
This determination will be made by the Brigham Young University representatives or
operating personnel in consultation with agency representatives.

b Current calibration data is submitted in Appendix A of this protocol. Any equipment
calibration that fall past due prior to the test date will be recalibrated prior to use.




Gaseous Analyzer Measurements

The following procedures will be used fo the Method 7E tests:

L

A gaseous analyzer will be used to measure the NO, concentrations during the
emissions test project. It is planned to run the NO, machine on the 0-250 ppm range.
EPA Protocol 1 gases will be used as calibration standards with dry nitrogen as a zero
gas.

A gaseous analyzer may be used to measure the O, concentrations in place of an Orsat
analysis during the emissions test project. If operated, the O, analyzer would be run on
the 0-10 percent range. EPA Protocol 1 gases would be used as calibration standards
with dry nitrogen as a zero gas.

The gas analyzer sampling train will consist of the following: an in-stack glass fiber
filter, heated stainless steel probe, Teflon heated sampling line to the water removal
system, water removal system, Teflon transport lines, gas manifold, and out of stack
Teflon filter after the gas manifold but prior to analyzers. The sampling train is built
such that the sampled gas only comes in contact with inert materials, i.e., Teflon,
stainless steel, and glass.

The number of sample points for the Method 7E sampling train will be determined
according to the results of a stratification check as per Method 7E, section 8.1.2.

The NO, converter efficiency check will be completed according to Method 7E, section
1622,

Bias checks, calibration drift, zero drift and calibration error will follow the specified
guidelines of EPA Method 7E. Interference responses were determined in the factory
and no alterations have been done, therefore, factory specifications are satisfactory.

A data loggef will be used to record measured concentrations. Gas analyzer data during
port changes will not be considered valid data.

Test Area

The test area shall include the Heating Plant control room, main floor, and stack areas, and the
area around the contractors testing trailer.

Process Data




process parameters will be made available to DAQ personnel and included in the test report.

Quality Assurance

All testing and analysis in these tests will be conducted according to Methods 4 and 7E as
specified in this protocol, and appropriate sections of the EPA Quality Assurance Handbook for
Air Pollution Measurement Systems Vol. II1.

Reporting

Complete copies of raw data, calculations and summary of test will be included in reports. All
process and production data will be recorded and retained for inspection and copying by DAQ.
The contractor will furnish copies of the test report to Paul Greenwood, Assistant Director,
Utilities, Engineering and Maintenance.




I Appendix A

.lity Schematic




I e wn wm wm mm R R
= = = "BYU Central Heating Plant

Facility:

Stack Identification: Mall] StaCk:a Natural GaS

|«—2—>|
T A
o a: Distance upstream from next disturbance, in. 57
B: Distance downstream from last disturbance, in. 46'
y: Distance of Sample Level to Ground, feet approx. 75'
@: Stack Inside Diameter, inches 136"
Estimated Moisture, percent 12.0%
4 Estimated Temperature, °F 325

Estimated Velocity, fpm 800 |

Number of Ports 4 /

Process

/ Type:
Control Unit

p
\
‘i\\ " Nat. Gas Fired Water Heater (Boiler)

None

A

Figure 1. Facility Schematic Representation

—




Calibration Data

Appendix B




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quality - Service = Reliability

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
; e ENVIKUNNENIAL DUFFLY CUNIFANY
2) Record barometric pressure before and after calibration procedure.
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
4) Record data and information in the “: cells, YELLOW cells are calculated. Facility New Calibration 2011
INITIAL FINAL AVG (P,..)
DATE:| 12/15/2010 METER SERIAL #:[ 1522588 BAROMETRIC PRESSURE (in Hg):l 25.30 l 25.30 l 253 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 3 CRITICAL ORIFICE SET SERIAL #: 14538 EQUIPMENT ID #: Console #3 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR | VACUUM DGM READINGS (FT®) AMBIENT| DGMINLET |[DGMOUTLET| DGM TIME (MIN)| | DGM AH (1) 2) (3) Y ‘
ORIFICE# | RUN# | (AVG) | (inHg) INITIAL FINAL | NET (V,,) INITIAL  FINAL | IMTIAL  FINAL | AVG 0 (in H,0) V, (STD) V., (STD) Y VARIATION (%) AH; |
1 0.8137 13 896.006 901.301 5.295 74 74 76 70 70 72.5 5.00 2.90 4.4778 4.4556 0.895 1.737
30 2 0.8137 13 901.301 906.609 5.308 74 76 79 70 72 74.25 5.00 2.90 4.4741 4.4556 0.996 1.731
3 0.8137 13 906.609 911.936 5.327 74 79 80 72 73 76.00 5.00 2.90 4.4754 4.4556 0.996 1.726
AVG = 0.996 -0.89
1 0.5317 13 912.40 917.596 5.196 74 79 80 75 82 79.00 7.50 1.20 4.3198 4.3672 1.011 1.655
19 2 0.5317 13 917.596 922,809 5.213 74 80 82 74 77 78.25 7.50 1.20 4,340 4.3672 1.006 1.657
3 0.5317 13 922.809 928.018 5.209 74 82 83 77 78 80.00 7.50 1.20 4.3226 4.3672 1.01 1.652
AVG = 1.008 0.48
1 0.3307 13 928.304 933.624 5.220 74 82 83 78 78 80.50 12.00 0.44 4.3182 4.3460 1.006 1.561 ¥
12 2 0.3307 13 933.524 938.841 5.317 74 81 83 79 80 80.75 12.25 0.44 4.3964 4.4366 1.009 1.560
3 0,3307 13 938.841 944,055 5.214 74 83 84 80 80 81.75 12.00 0.44 4.3032 4.3460 1.010 1,557 { “
AVG = 1.009 0.41

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: i

The following equations are used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V., ‘
AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = i

(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

(1) m o i Phar + (Al /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
(st ! I'm K, = 17.84 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.756 )2 AH fV,(std)
Ver K '* I‘—h,“f,,* o " : i ey (V ¥ )
(2) Vel STamb = Volume of gas sample passed through the critical orifice, corrected to standard conditions
T.ms = Absolute ambient temperature (‘R - English, °K - Metric) Temperature Sensors (4-28-08)
" K'= Average K' factor from Critical Orifice Calibration Reference In Out
(3) y = el = DGM calibration factor °F °F °F
Vmi 34 34 35
67 67 67
202 202 204

Pre Calibration 2008




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

2) Record barometric pressure before and after calibration procedure.

3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
cells, YELLOW cells are calculated.

4) Record data and information in the

Quality - Service - Reliability

2011 Pre-Calibration

INITIAL FINAL AVG (Py,,)
DATE:| 1211512010 METER SERIAL #:| 27863 BAROMETRIC PRESSURE (in Hg):[ 26.25 25.25 25.25 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 4 CRITICAL ORIFICE SET SERIAL #:|  14563S EQUIPMENT ID #: Console #4 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR | VACUUM DGM READINGS (FT°) AMBIENT| DGMINLET |DGMOUTLET| DGM TIME (MIN)| | DGM AH (1) (2) (3) Y
ORIFICE# | RUN# | (AVG) | (inHg) INITIAL FINAL NET (V,,) INITIAL  FINAL | INIMAL  FINAL | AVG 0 (in H,0) V, (STD) V,, (STD) Y VARIATION (%) AH;
1 0.8137 13 949.501 954.735 5.234 72 68 73 66 68 68.75 5.00 2.60 4,4450 4.4552 1.002 1.564
30 2 0.8137 13 954.735 960.015 5.280 72 73 76 68 70 71.75 5.00 2.60 4.4588 4.4552 0.999 1.556
3 0.8137 13 960.015 965.317 5.302 72 76 80 70 70 74.00 5.00 2.60 4,4585 4,4552 0.999 1,549
AVG = 1.000 -0.32
1 0.5317 13 966.902 972.124 5.222 72 82 86 72 76 78.00 7.50 112 4.3318 4,3668 1.008 1,542
19 2 0.5317 13 972.124 977.544 5.420 72 86 | 88 76 80 82.50 7.75 112 4.4671 4.5123 1.010 1.532
3 0.5317 13 977.544 982.827 5.283 72 88 90 80 83 85.25 7.50 112 4,3322 4.3668 1.00 1.524
AVG = 1.009 0.52
1 0.3307 13 983.4500 988.857 5.407 72 88 89 83 87 86.75 12.25 0.42 4.4127 4.4361 1.005 1.470
12 2 0.3307 13 988.857 994.191 5.334 72 89 92 87 89 89.26 12.00 0.42 43333 4.3456 1.003 1.464
3 0.3307 13 994.191 999.697 5.506 72 92 93 90 92 91.75 12.25 0.42 4.4528 4.4361 0.996 1457 ‘l |
AVG = 1.001 -0.20

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:

The following equations are used to calculate the standard volumes of air passed through the DGM, V,,, (std), and the critical orifice, V,,
(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

*har H 13,
M Vm, = K, *¥m* i~———‘" Lo b 1,/\ 4 Lﬂ
’ Tm
I'er, = K'* LOr 3O
(2) Catd ) m
(3) y = Tl

[ n,\nhls

= Net volume of gas sample passed through DGM, corrected to standard conditions
K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)

T, = Absolute DGM avg. temperature (°R - English, °K - Metric)

= Volume of gas sample passed through the critical orifice, corrected to standard conditions
Tamo = Absolute ambient temperature (°R - English, °K - Metric)

K=

= DGM calibration factor

Average K' factor from Critical Orifice Calibration

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = |

AVERAGE AHg =[ 1.517 §

AHg= (0750 \* AH (Vy(std)
Vedlstd) Vi

Temperature Sensors

Reference in Out
°F °F hE
33 34 34
67 67 67
201 203 202

combined Console 2011




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quality - Service - Reliability

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure. l
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet. 2011 Pre-Calibration
4) Record data and information in the 4 cells, YELLOW cells are calculated.
INITIAL FINAL AVG (P,,.)
DATE:| 12/20/12010 METER SERIAL #: 68092 BAROMETRIC PRESSURE (in Hg):] 25.10 25,10 25.10 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console § CRITICAL ORIFICE SET SERIAL #: 14535 EQUIPMENT ID #: Conso'e #5 ORIFICE SHOULD BE RECALIBRATED
K' TESTED TEMPERATURES °F ELAPSED l
FACTOR [ VACUUM DGM READINGS (FT°) AMBIENT| DGMINLET | DGM OUTLET DGM TIME (MIN) DGM AH 1) (2) (3) Y
’ ORIFICE # ] RUN# | (AVG) | (inHg) INITIAL FINAL NET (V,,) INITIAL  FINAL | INMAL  FINAL |  AVG 0 (in H,0) V,, (STD) V., (STD) Y VARIATION (%) AH; l
1 0.8137 12 155.004 161.521 6.517 74 82 83 89 93 86.75 6.00 2.55 5,320 5.3045 0.997 1.498
30 2 0.8137 12 161.521 168.043 6.522 74 83 83 93 96 88.75 6.00 2.55 5,3046 5.3045 1.000 1.493
3 0.8137 12 168.043 174.568 6.525 74 83 83 96 99 90.25 6.00 2.55 5,2926 5.3045 1,002 1.489
AVG = 1.000 -0.09
1 0.5317 13 136.700 142.672 5.972 74 81 80 84 86 82.75 8.50 1.11 4.8905 4.9104 1.004 1,532
1 9 2 0.5317 13 142.672 148.297 5.625 74 80 81 86 88 83.75 8.00 1.11 4.5978 4.6215 1.005 1.529
3 0.5317 13 148.297 153.926 5.629 74 81 82 88 89 85.00 8.00 1.1 4.5905 4.6215 1.007 1.526 }
AVG = 1.005 0.47 ‘
1 0.3307 13 116.20 125.809 9.609 74 76 78 77 80 77.78 22.00 0.40 7.9255 7.9047 0.997 1.437 -
12 2 0.3307 13 125.809 131.076 5.266 74 78 80 80 81 79.75 12.00 0.40 4.3273 4.3117 0.996 1.432
3 0.3307 13 131.075 136.357 5.282 74 80 81 81 84 81.50 12.00 0.40 4.3264 43117 0.997 1,428 !
AVG = 0.997 -0.38

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:

The following equations ar

(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

™ Vmgg,
(2) Fer,
(3)

¢ used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V.,

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = 1.001
AVERAGE AHg =_—1 .485

Pbar +(AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions

=K, *Vm* ———————— e o
Tm K, = 17.64 °Rfin. Hg (English), 0.3858 "K/mm Hg (Metric) 3
T,, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.756 ) AH r‘,,(std))
o Phar ¥ O Ve,(std) Vi
wiy = K * \/T—ig = Volume of gas sample passed through the critical orifice, corrected to standard conditions
o Toms = Absolute ambient temperature (°R - English, °K - Metric) Temperature Sensors

) K'= Average K' factor from Critical Orifice Calibration Reference In Out
Ve Ve, = DGM calibration factor °F °F °F
Vm . 32 32 32
72 73 73
203 201 202

combined Console 2011
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1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

2) Record barometric pressure before and after calibration procedure. I
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet. 2011 Pre-Calibration
4) Record data and information in the :ii:1.% cells, YELLOW cells are calculated.
INITIAL FINAL AVG (P,,)
DATE:| 12/14/2010 METER SERIAL #: 26144 BAROMETRIC PRESSURE (in ﬁg):l 25.20 [ 25.20 I 25.20 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console sx CRITICAL ORIFICE SET SERIAL #:| 14538 EQUIPMENT ID #: [ Console #6 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR |VACUUM DGM READINGS (FT%) AMBIENT| DGM INLET |DGM OUTLET| DGM TIME (MIN)| [ DGM AH (1) (2) (3) Y
I ORIFICE # l RUN# | (AVG) (in Hg) INITIAL FINAL ] NET (V,,) INITIAL  FINAL | INITIAL  FINAL AVG 0 (in H,0) V., (STD) V., (STD) Y VARIATION (%) AH;
1 0.8137 13 443.725 449.104 5.379 71 73 79 73 73 74.5 5.00 3.00 4.5153 4.4506 0.986 1.788
30 2 0.8137 13 449.104 454.492 5.388 7 79 82 73 73 76.75 5.00 3.00 4.5039 4.4506 0.988 1.780
3 0.8137 13 454.492 459.885 5.393 71 82 85 73 74 78.5 5.00 3.00 4.4934 4.4506 0.990 1.775
AVG = 0.988 -0.51
1 0.5317 12 460.802 466.60 5.798 72 78 80 75 75 77.00 8.25 1.20 4.8192 4.7939 0.995 1.662
1 9 2 0.5317 12 466.60 471.872 5.272 72 80 81 75 75 77.75 7.50 1.20 4.3759 4.3581 0.996 1.659
3 0.6317 12 471.872 477.157 5.285 72 81 81 75 76 78.25 7.50 1.20 4.3826 4.3581 0.994 1.658
AVG = 0.995 0.19
1 0.3307 12 477.70 482.955 5.255 72 78 79 76 77 77.50 12.00 0.43 4.3540 4.3370 0.996 1.534
1 2 2 0.3307 12 482.955 488.227 5.272 72 79 82 7 78 79.00 12.00 0.43 4.3559 4.3370 0.896 1.530 |
3 0.3307 12 488.227 493.613 5.386 72 82 82 78 80 80.50 12.25 0.43 4.4378 4.4273 0.998 1.526 i ]
AVG= 099 0.33 ;

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: f
The following equations are used to calculate the standard volumes of air passed through the DGM, V, (std), and the critical |
orifice, V,, (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

AVERAGE AHg = 1.657

(1) B o R o Pbar + (AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions ‘
vy | m K, = 17.64 °R/in. Hg (English), 0.3858 °K/Imm Hg (Metric) i
T, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.756 2 AH m(std) m
... Pbar *© Ve (std) (V Vo ) lﬂ
(2) Fer uuy = K'* T = Volume of gas sample passed through the critical orifice, corrected to standard conditions i
Tamb T.ms = Absolute ambient temperature (°R - English, °K - Metric) Temperature Sensors ‘;l
, K' = Average K' factor from Critical Orifice Calibration Reference In Out ‘:“
(3) Y = l_"Lﬁ = DGM calibration factor °F °F °F
b s 33 33 34
68 67 67
202 202 202

combined Console 2011
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Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

2) Record barometric pressure before and after calibration procedure.
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet. 2010 Pre-Calibration Console 7
4) Record data and information in the < cells, YELLOW cells are calculated.
INITIAL FINAL AVG (P,,,)
DATE:| 12/16/2010 METER SERIAL #: 68092 BAROMETRIC PRESSURE (in Hg):| 25.45 25.45 25.45 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 7 CRITICAL ORIFICE SET SERIAL #: 14538 EQUIPMENT ID #: Console #7 ORIFICE SHOULD BE RECALIBRATED
K' TESTED TEMPERATURES °F ELAPSED l
FACTOR [ VACUUM DGM READINGS (FT*) AMBIENT| DGMINLET | DGM OUTLET DGM TIME (MIN) DGM AH (1) (2) (3) Y |
I ORIFICE# | RUN# | (AVG) [ (inHg) INITIAL FINAL NET (V) INITIAL  FINAL | INITIAL  FINAL | AVG 0 (in H,0) V., (STD) V,, (STD) Y VARIATION (%) AH;
1 0.8137 12 3.7040 12.435 8.731 75 88 89 89 89 88.75 8.00 3.10 7.2110 71646 0.994 1.796
30 2 0.8137 12 12.435 19.003 6.568 75 B9 89 89 91 89.5 6.00 3.10 5.4171 5.3734 0.992 1.793
3 0.8137 12 19.003 24,463 5.460 75 89 89 92 93 90.75 5.00 3.10 44931 4.4779 0,997 1.789
AVG 0.994 -0.38
1 0.5317 12 968.901 974.579 5.678 75 80 81 84 86 82.75 8.00 1.15 4.71489 4.6816 0.993 1.569
1 9 2 0.5317 12 974.579 980.960 6.381 75 81 82 86 B8 84.25 9.00 1.15 5.2840 5.2668 0.997 1.564
3 0.5317 12 980.960 986.636 5.676 75 82 83 88 89 85.50 8.00 1.1§6 4.6894 4.6816 0.998 1.561
AVG = 0.996 -0.18
1 0.3307 12 986.900 992.147 5.247 75 82 83 85 86 84.00 12.00 0.47 4.3385 4.367 1.007 1.650
1 2 2 0.3307 12 992.147 997.418 5.272 75 83 84 86 86 84.75 12.00 0.47 4.3531 4.3677 1.648
3 0.3307 12 997.419 1,002,711 5.292 75 84 84 86 86 85.00 12.00 0.47 4.3676 4.3677 1.647
AVG = 0.56

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V,,

(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

(1)

'm

(2) Ier,

(3)

(atdy

Phar + (Al /13'(»;)

sty

= Net volume of gas sample passed through DGM, corrected to standard conditions

=K, *Vm* —m8m—— o o )
T'm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T,, = Absolute DGM avg. temperature (°R - English, °K - Metric)
L Phar
iy = N \/7*, = Volume of gas sample passed through the critical orifice, corrected to standard conditions
umb T, = Absolute ambient temperature (°R - English, °K - Metric)

v K'= Average K' factor from Critical Orifice Calibration
Y = i = DGM calibration factor

Vm

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

1.003

1.000

1.003
0.998

AVERAGE AHg = 1.668

AHg = 0.756
Ve(std)

Temperature Sensors

Reference In
OF DF
32 33
72 73
120 120

Out

33
73
121

2 AH [V, (std)
) 0T

combined Console 2011
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Type S Pitot Tube Inspection Data

L Z& - l O Pitot Tube Identification. (0 q

Technician: __{_ (MAe A0S 2 (T

— L o b= 150 i Is PA=Pa?_Ye S

Is 1.05D, € D, < 150D, ? Yes
I Py= ':S’z-er in
ﬁa‘ Pe=  Z_| in.
o< 10 o = l o
a, <10° a,= { ©
-y
I A Bl . [ .
A By <5 By =
By <5° B.= ( °
B
\} B2

Z<0.125in Z= .OO' in.

Tan 8 PusTiow g : )
1
]
|
\

\
r ramean: 4:'\\’ > 3 inches Y= L( / 5! in.

pitot tube meets the specifications for a calibration factor of 0.84? y P

Temperature Sensor Calibration

Reference
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) ('F) ('F) (°F)
AIR (o g by &
—~—— N (
Probe Continuity <2

Heat Cheek 248 | <o———"| | , & O
AIR 4 L

l ICEWATER | N 7. = O

BoiL wATER || LO Uf ’(,0( |

SILICONE OIL




Type S Pitot Tube Inspection Data

p R
Date: ! z .~ Zg > -'D Pitot Tube Identification: (O % A
o Technician: K . M N #A e o~

l ‘ lrpA
e | s Pahet_\fe >
e Is 105°D, < D, < 150+D,? \/—e—">>
P, = . 26)5‘( in.

LN in

[

a, < 10° = \ ¢

B | @, < 10° = £ °

) o, o
By <3° Bi=
9]
S—— bess  pe O
I NI B2

Z<0.125in. z= _« PO in.

' e T w W <003125 in w= «my | 3 in
e o S . —E—=

: ‘("L\\ Z>3/4inch

Y > 3 inches Y= 0/ in.

The pitot tube meets the specifications for a calibration factor of 0.84? \/-l- S

Temperature Sensor Calibration

Reference
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) 'F) (°F) (°F)
AIR b% W& ©
Probe Continuity Te—— \{ 1 S
Heat Check 248 i ~AAM ’(,( )
AIR loc/ 9% ©
ICEWATER || 3T 3T O
Stack

o~
BOILWATER | TO S | LY !
SILICONE OIL




Type S Pitot Tube Inspection Data

Date: 4 2 = 2/_6 D ‘Q ) Pitot Tube Identification (D_’O e G

- Technician: LC NMcC N oA 0O

i Dt= EZS in P,=Ps? Ve >

1 =

Is 1.05:D, < D, 1.50-D,? s D

Py= L‘( 7 ‘81 in.

Yk By S

o, < 10° o= ( 2 =
a, < 10° uy= Z °

Bx<5° Bi= z— °

g,<5° B.= T °

W <0.03125 in W= .(2(25/ in.

—ﬂ‘————”t:' —————  W>3inches W= ('1 /q in
1
o 1

The pitot tube meets the specifications for a calibration factor of 0.84? z RSN

Temperature Sensor Calibration
Reference:

Temperature Temperature

Temperature
Source Reference Sensor

Difference
(Medium) (’F) CF) 63

AIR G G )

Probe G ey

Continuity - 7 < >

' Heat Check 245 || ™ 7 Ve 1460

AIR b7 (PR O
ICE WATER || X - T O
BOILWATER | 7.0¢f | o |l 1D

SILICONE OIL

Stack




Date IZ'ZD" ,D

e
' SN B

Type S Pitot Tube Inspection Data

Dt=__ - z \' Sﬂl:

Pitot Tube Identification /,,0' é? o= /

Technician: ‘L«( " M C u a v a Ao~

s Pa=Ps? /e S

Is 1.05+D,< D, < 150:D,? \,/ e S

P= H T2/ in.
Pg=_ lf S‘w ‘7/ n.
a, < 10° o« = > °
a; <10° o = l °
Br<s® B = (' °
B <5 p=__ L~ .
2<0.125in g= JOSE w

W <0.031251n.

Z > 3/4 inch

Y > 3 inches

W= 02‘50 in.

W= C-/
Z= \ \/Z in.

The pitot tube meets the specifications for a calibration factor of 0.84? Y {/‘5’

Temperature Sensor Calibration

Reference
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) (F) Cr) (°F)
aw_ | GY v ¥ ©
Frobe Continuity s Y <5
Heat Check 248 || ~——7 \/'f/e) 7.5 0
AIR 0¥ (z « 6
ICEWATER (| R 7 2T e
Stack llpor wATER || T 0L 2041 0
SILICONE OIl.




TETCO

Sample Box Temperature Sensor Calibration

Date:  12/29/10 Calibrator: Mike McNamara Reference: Omega CL3512A
Temperature Temperature Temp. Diff.
Th
Unit ID E:::tciz:ple Source Reference Sensor or Result
(Medium) CF) (°F) (F), PIF
Oven Water 34 34 0
Water 203 203 0
Water 34 33 1
| P
| A e Water 203 204 ]
Tl Water 34 36 -2
pinge Water 203 203 0
I oven Water 32 34 2
Water 203 204 -1
Water 32 33 -1
P
B wie Water 202 204 )
r—— Water 31 31
proger Water 203 205 2
Water 34 36 -2
Oven =
Water 204 205 -1
Water 34 36 -2
P
C O Water 203 205 2
l - Water 34 36 -2
i Water 203 201 2
Oven Water 33 33 0
Water 203 203 0
Water 33 33 0
D Rt Water 202 203 a
' Impi Out Water 33 33 0
PR Water 203 201 2
B Water . 33 34 -1
l Water 203 203 0
Water 33 34 -1
P
E Bobes it Water 203 204 5
l Impinger Out Water 33 33 0
s Water 203 204 5
Water 33 33 0
Oven -
l Water 203 202 1
Water 33 33 0
Probe O
¥ robe ut Water 203 201 2
' P Water 33 34 il
P Water 203 201 2
. Water 33 34 -1
|
l RGeS Water 203 202 1
: Water 33 35 -2
I Out H
ke Water 203 202 1
. . Water 33 33 0
I
l u mpinger Outl Water 203 204 5|
' . Water 33 33 0
I
l “ mpinger Out J TrT—.: 203 204 1




s--Heusser Neweigh..

Certificate of Balance Calibration

Company Name: Tetco
Address: 391 East 620 South
City/State/Zip: American Fork, Utah 84003

Next Calibration Due: December, 2011 Certificate No.: 2105
l Reference Weights Cal ID.: 74 Calibration Date: 2010, December 13
Metrologist: Rebecca

Order Number: None

Manufacturer: Model Serial Number ldentification No. Location Nominal Mass Indication
Ohaus EP214 1122121229 None Lab 1 1.0000
‘ 200 199.9999
‘ Comments:

Pertinent Information:

The artifact described herein has been calibrated using standards traceable to NIST. This is to certify the data reported herein is true and correct as of the
date calibrated. The procedure used to calibrate the artifact meets the requirements and guidelines of the Heusser Neweigh Quality Assurance Program
(Revision 2006-1) and the purchase requisition referenced herein, if any.

Authorized Signature: @\Jm\ (fw © Heusser Neweigh

| Heusser Neweigh, LLC 832 Elgm Ave, Salt Lake City, UT 84106 801.486.0995 Fax 801.486.0995

This certificate may only be reproduced, in full, for internal use, by the customer to whom it is issued.

l Rev. 061210




/ \ LiIQUID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

l Certificate of Analysis
- EPA PROTOCOL GAS -
I Customer TETCO (American Fork, UT)
Date August 06, 2010
Delivery Receipt DR-30291
I Gas Standard 230 ppm NO, 230 ppm Carbon Monoxide/Nitrogen
Final Analysis Date August 06, 2010
Expiration Date August 06, 2012
I DO NOT USE BELOW 150 psig
Analvtical Data:
l EPA Protocol, Section No. 2.2, Procedure G-1.
Reported Concentrations:
. Nitric Oxide: 224 ppm +/- 2.2 ppm
Carbon Monoxide: 238 ppm +/- 2.3 ppm
Nitrogen: Balance
Total NOx: 224 ppm .
** Total NOx for Reference Use Only **
l Reference Standards
SRM:GMIS GMIS/GMIS GMIS/GMIS
Cylinder Number: EB-0021691/CC-231368 CC-231409/CC-251549
| Concentration: 167.13 ppm NO/253.03 ppm NO  102.53 ppm C0O/267.38 ppm CO
Expiration Date: 05/03/12 - 07/16/12 07/14/11 - 11/01/11
l Certification Instrumentation
Component: Nitric Oxide Carbon Monoxide
Make/Model: Horiba - CLA 510 Nicolet-NEXUS 470
Serial Number: 43331870031 AEP99000154
' Principa! of Measurement: Chemiluminescence FTIR
Last Calibration: July 19,2010 July 07,2010
l Cylinder Data
Cylinder Number: EB-0024550 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
. Expiration Date: August 06, 2012
I Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.
Certified by: 2 M
l Adam Strickiand
“UNMATCHED EXCELLENCE”
I 2564 PEMBERTON DRIVE APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 Fax (407)-2292-3313
WWW.LIQUIDTECHCORP.COM |
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Te o  a 3545 745y0 S 232/ -5
[ RATA CLASS
AlR LlQUlDEl Air Liquide America 3 S 2. SCOTT™ ‘
m * Specialty Gases LLC )& Dual-Analyzed Calibration Standard
500 WEAVER PARK RD, LONGMONT, CO 80501 Phone: 888-253-1635 Fax: 303-772-7673
™ .
CERTIFICATE OF ACCURACY: Interference Free Multi-Component EPA Protocol Gas
Assay Laboratory Customer
P.0. No.: CODE & GO AIR LIQUIDE
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 08-83014-001
500 WEAVER PARK RD TIM DALL
LONGMONT, CO 80501 1676 SOUTH 700 WEST
SALT LAKE CITY UT 84104
' ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997. ’
Cylinder Number: CC160789 Certification Date: 18Dec2009 Exp. Date: 18Dec2011
l Cylinder Pressure***: 1790 PSIG
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TBACEABlLlTY
CARBON MONOXIDE 125 PPM +/- 1% Direct NIST and VSL
NITRIC OXIDE 125 PPM +/- 1% Direct NIST and VSL
NITROGEN - OXYGEN FREE BALANCE
TOTAL OXIDES OF NITROGEN 126. PPM Reference Value Only
*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.
REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1679 020ct2010 KALOO3131 101.0 PPM CARBON MONOXIDE
NTRM 1684 150ct2012 KALOO4441 95.84 PPM NITRIC OXIDE
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//1602651 10Dec2008 FTIR
FTIR//1602651 18Dec2009 FTIR
ANALYZER READINGS
(Z=Zero Gas R=Reference Gas T =Test Gas r = Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve
CARBON MONOXIDE
Date: 11Dec2009 Response Unit:PPM Date: 18Dec2009 Response Unit: PPM Concentration =A +Bx +Cx2+Dx3 +Ex4
Z1=-0.00431 R1=100.7202 T1=124.3617 Z1=0.02878 R1=100.4126 T1=123.9028 r=1.00000E +0
R2=100.8627 Z2=0.00425 T2=124.3715 R2=100.4969 Z2=0.08344 T2=124.0817 Constants: A =0.00000E +0
Z3=0.03896 T3=124.6940 R3=100.9075 Z3=0.15508 T3=124.3246 R3=100.6124 B=8.29063E-1 C=2.03000E-4
Avg. Concentration: 124.7 PPM Avg. Concentration: 124.7 PPM D=0.00000E+0 E=0.00000E +0
NITRIC OXIDE
Date: 11Dec2009 Response Unit:PPM Date: 18Dec2009 Response Unit: PPM Concentration =A +Bx +Cx2 + Dx3 + Ex4
21=0.01140 R1=96.18092 T1=125.1052 Z1=-0.17718 R1=95.16692 T1=123.8376 r=9.99995E-1
R2=96.20254 Z2=0.06020 T2=125.4558 R2=95.77498 Z2=-0.03225 T2=124.6951 Constants: A =0.00000E +0
23=0.19435 T3=125.5703 R3=96.46936 23=0.03054 T3=124.7973 R3=96.23327 B=9.51582E-1 C=1.92000€-4
Avg. Concentration: 124.8 PPM Avg. Concentration: 124.6 PPM D =0.00000E+0 E=0.00000E +0
APPROVED BY: AN
Jon Witzak
'_ Page 1 of 1
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Brigham Young University
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Dear Mr. Evans:

Re: Approval Order: Install Four (4) Additional Emergency Generators, Remove Dry Cleaning
Equipment Requirements, and Replacement of Dust Collector
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STATE OF UTAH
Department of Environmental Quality

Division of Air Quality

APPROVAL ORDER: Install Four (4) Additional Emergency
Generators, Remove Dry Cleaning Equipment Requirements, and
Replacement of Dust Collector

Prepared By: Camron Harry, Engineer
Phone: (801) 536-4232
Email: caharry@utah.gov

APPROVAL ORDER NUMBER
DAQE-AN107900015-13

Date: July 31, 2013

Brigham Young University

Main Campus
Source Contact:
Steven Zohner
Phone: (801) 422-2804
Email: steven_zohner@byu.com

Bryce C. Bird
Director



Abstract

Brigham Young University (BYU) has requested to modify their current AO DAQE-AN107900014-12 to
install four (4) diesel fired emergency generators (a 324 hp generator at the Bean Life Science Museum, a
464 hp generator at the Marriott Center, a 1,220 hp generator at the Heritage Halls housing complex, and
a 2,220 hp generator at the new Life Science Building). BYU is also proposing to remove the
applicability reference to 40 CFR 63 Subpart KK and the reference to percholoroethylene dry cleaning
equipment that has been removed. And finally BYU is proposing to replace the existing cyclonic dust
collector at the Brewster carpentry shop with a baghouse.

The main campus of BYU is located in Provo, Utah County. Utah County is a honattainment area of the
NAAQS for PMy, and PM,s. Provo is a maintenance area for CO. NSPS, 40 CFR 60 Subparts A, Db, Dc
& 1111 apply to this source. MACT, 40 CFR 63 Subparts A, JJJJJJ, & ZZZZ apply to this source. Title V
of the 1990 Clean Air Act applies to this source.

Emissions will increase with this modification, in tons per year, as follows: NO, + 1.61, CO + 0.17, PMyg
-0.02, PM,5 (subset of PMyg) - 0.02, SO, + 0.50, VOC + 0.06, total HAPs + 0.05, and CO.e + 224.

The potential to emit totals, in tons per year, are as follows: NO, = 113.72, CO = 36.28, PMy = 13.06,
PM, s (subset of PM,,) = 13.06, SO, = 215.12, VOC = 16.11, total HAPs = 9.53, and CO.e = 81,493.

The project has been evaluated and found to be consistent with the requirements of the Utah
Administrative Code Rule 307 (UAC R307). A public comment period was held in accordance with
UAC R307-401-7 and no comments were received. This air quality AO authorizes the project with the
following conditions, and failure to comply with any of the conditions may constitute a violation of this
order. This AO is issued to, and applies to the following:

Name of Permittee: Permitted Location:
Brigham Young University Main Campus

PO Box 20100 B-340 ASB

Provo, UT 84602 Brigham Young University

Provo, UT 84602

UTM coordinates: 445,000 m Easting, 4,455,200 m Northing, UTM Zone 12
SIC code: 8221 (Colleges, Universities, & Professional Schools)

Section I: GENERAL PROVISIONS

1.1 All records referenced in this AO or in other applicable rules, which are required to be kept by
the owner/operator, shall be made available to the Director or Director's representative upon
request, and the records shall include the five-year period prior to the date of the request. Unless
otherwise specified in this AO or in other applicable state and federal rules, records shall be kept
for a minimum of five (5) years. [R307-415-6a]

1.2 All definitions, terms, abbreviations, and references used in this AO conform to those used in
the UAC R307 and 40 CFR. Unless noted otherwise, references cited in these AO conditions
refer to those rules. [R307-101]
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1A

ILA.1

I1.LA.2

I1.LA.3

The limits set forth in this AO shall not be exceeded without prior approval. [R307-401]

Modifications to the equipment or processes approved by this AO that could affect the
emissions covered by this AO must be reviewed and approved. [R307-401-1]

At all times, including periods of startup, shutdown, and malfunction, owners and operators
shall, to the extent practicable, maintain and operate any equipment approved under this AO
including associated air pollution control equipment in a manner consistent with good air
pollution control practice for minimizing emissions. Determination of whether acceptable
operating and maintenance procedures are being used will be based on information available to
the Director which may include, but is not limited to, monitoring results, opacity observations,
review of operating and maintenance procedures, and inspection of the source. All maintenance
performed on equipment authorized by this AO shall be recorded. [R307-401-4]

The owner/operator shall comply with UAC R307-107. General Requirements: Breakdowns.
[R307-107]

The owner/operator shall comply with UAC R307-150 Series. Inventories, Testing and
Monitoring. [R307-150]

Section I1: SPECIAL PROVISIONS

The approved installations shall consist of the following equipment:

Main Campus
BYU Main Campus
Portable Emergency Generators

Diesel-fired and propane-fired emergency generators that are moved to various locations on
campus as needed.

This equipment is listed for informational purposes only.

Diesel-Fired Emergency Generators <200 Hp

Location Maximum engine Hp rating
Miller Park Baseball Fields 26
Brewster Building 67
Wyview Telephone Node 67
Wyview Park 67
Auxiliary Maintenance Building 75
Helaman Halls Telephone Node 75
Ellsworth Building 99
J. Reuben Clarke Law Building 145
Brimhall Building 150
Chemicals Management Building 150

Crabtree Technology Building 167
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IL.A.4 Diesel-Fired Emergency Generators 200-600 Hp
Location Maximum engine Hp rating
Bean Life Science Museum 324
Conference Center 201
Harman Continuing Education Building 201
Cougar Stadium 235
Information Technology Building 250
Wilkinson Center 268
Indoor Practice Facility 308
Kimball Tower 308
Smoot Administration Building (1) 335
Smoot Administration Building (2) 335
Cannon Center 352
Jesse Knight Building 380
Joseph F. Smith Building 450
Marriott Center 464

I.A5 Diesel-Fired Emergency Generators >600 Hp
Location Maximum engine Hp rating
Physical Plant Central Heating 650
Tanner Building 755
Clyde Engineering Building 755
Student Health Center 804
Benson Building (1) 1005
Benson Building (2) 1005
Heritage Hall Complex (1) 1220
Heritage Hall Complex (2) 1220
Talmage Building (1) 2220
Talmage Building (2) 2220
Talmage Building (3) 2220
Life Science Building 2220
Broadcast Building (1) 2922
Broadcast Building (2) 2922

I1.LA.6 Two (2) Boilers
Fuel Type: Natural gas
Heat Input Capacity: 8.4 MMBTU/hr (each)
Location Laundry facility

ILA.7 One (1) Boiler (Unit #1)
Fuel Type: Natural Gas with Fuel Oil as a backup fuel
Heat Input Capacity:  64.0 MMBTU/hr
NSPS: Subpart Dc

Location: Central Heating Plant
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I1.LA.8

I1.LA.9

11.A.10

11.A11

11.A.12

11.A.13

Two (2) Boilers (Unit #2 & Unit #3)

Fuel Type:

Heat Input Capacity:
Exhaust:

NSPS:

Location:

Coal

64.0 MMBTU/hr (each)

Main stack via the Fabric Filter Baghouse

These boilers were installed and operating prior to the applicability
date of 40 CFR 60 Subpart Dc. They are not subject to the
provisions of these NSPS requirements.

Central Heating Plant

Two (2) Boilers (Unit #4 & Unit #6)

Fuel Type:

Heat Input Capacity:
NSPS:

Location:

Natural Gas with Fuel Oil as a backup fuel
192.0 MMBTU/hr (each)

Subpart Db

Central Heating Plant

One (1) Boiler (Unit #5)

Fuel Type:

Heat Input Capacity:
Exhaust:

NSPS:

Location:
Boilers
Fuel Type:

Heat Input Capacity:
Location:

Coal

128,000,000 BTU/hr

Main stack via the Fabric Filter Baghouse

These boilers were installed and operating prior to the applicability
date of 40 CFR 60 Subpart Db. They are not subject to the
provisions of these NSPS requirements.

Central Heating Plant

Natural Gas
Each less than 5.0 MMBTU/hr
Various buildings

This equipment is listed for informational purposes only.

Central Heating Plant Baghouse

The Central Heating Plant includes Boilers 1-6. The baghouse controls emissions when
boilers 2, 3 and 5 are fired on coal. This system includes the following:

One (1) Fly Ash Baghouse (treats fly ash directly from the boilers)

One (1) Ash Silo Treatment System including a primary cyclone, a secondary cyclone, and a
baghouse (treats post Fly Ash Baghouse effluent and bottom ash directly from the boilers)

Dry Cleaning Equipment

Three (3) Dry Cleaning Units utilizing Iso-Paraffin Hydrocarbon (IPH) as solvent
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11.LA.14

I1LA.15

11.LA.16

I1.A.17

11.A.18

11.A.19

11.A.20

Teaching Kilns

Fuel Type: Natural Gas
Location: East of Building #66

Four (4) Paint Booths
Locations: Brewster Building

Auxiliary Maintenance Shop

Auto Shop

Snell Building
Associated Controls:  Particulate arrestor filters
Small Paint Booths
Paint booths using spray cans for minor painting/teaching listed for information purposes
only. The paint booths are located at several locations at the BYU Campus. B73- East of
Snell Building, Brewster Building, Clyde Building, Fletcher Building, Harris Fine Arts
Center, Monte L Bean Building, Stephen L Richards Building, University Press Building,
Wilkinson Building Student Center, Museum of Art, IT Building.
These paint booths are listed for informational purposes only.
Bio-Safety Laboratory

Associated Controls:  HEPA filtering system controls emissions from the containment
hood exhaust stack.

This equipment is listed for informational purposes only.
Printing Equipment

Four (4) Fuel Storage Tanks

Location: Central Heating Plant

Capacity: 30,000 gallons each (three tanks)
Fuel Type: Fuel oil

Location: Broadcast Building

Capacity: 20,000 gallons (one tank)

Fuel Type: Fuel oil

This equipment is listed for informational purposes only.
One (1) Cyclonic Dust Collector

A Cyclonic Dust Collector located at the Snell Building. This dust collector was installed
prior to November 29, 1969 and is not required to be permitted.
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I1.A.21

11.B

11.B.1

I1.B.1.a

11.B.1.b

Two (2) Baghouse Dust Collectors

Location: Auxiliary Maintenance Building

Flow Rate: 188 acfm (vented to the atmosphere)

Installed: 1992

Location: Brewster Carpentry Shop

Flow Rate: Max of 20,000 cfm (vented back inside of the building)
Permitted: 2013

Requirements and Limitations

Limitations and Test Procedures

BYU shall notify the Director in writing when the installation of the new equipment has been
completed and is operational. The new equipment includes the following: 324 hp (Bean Life
Science Museum), 464 hp (Marriott Center), 1220 hp (Heritage Halls Housing complex), and
2,220 hp (Life Science Building) diesel fired emergency generators and the baghouse at the
Brewster carpentry shop. To ensure proper credit when notifying the Director, send your
correspondence to the Director, attn: Compliance Section.

If construction and/or installation has not been completed within 18 months from the date of
this AO, the Director shall be notified in writing on the status of the construction and/or
installation. At that time, the Director shall require documentation of the continuous
construction and/or installation of the operation and may revoke the AO

[R307-401-18]

Visible emissions from the following emission points shall not exceed the following values:
A. All natural gas fueled boilers equal to or greater than 5.0 MMBTU/hr - 10% opacity
B All paint booth exhaust stacks - 10% opacity

C. All baghouse exhaust stacks - 10% opacity

D All cyclonic separator exhaust stacks - 20% opacity

E. All print shop equipment exhaust stacks - 10% opacity

F. All diesel engines - 20% opacity

G. All other points - 20% opacity

Opacity observations of emissions from stationary sources shall be conducted according to 40
CFR 60, Appendix A, Method 9.

For sources that are subject to NSPS, opacity shall be determined by conducting observations
in accordance with 40 CFR 60.11(b) and 40 CFR 60, Appendix A, Method 9.

[R307-305-3]
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I1.B.1.c

11.B.1.d

11.B.2

I1.B.2.a

Emergency generators shall be used for electricity producing operation only during the periods
when electric power from the public utility is interrupted, or for regular maintenance of the
generators. Records documenting the usage of each generator shall be kept in a log; and they
shall show the date each generator was used, the duration in hours of each generator usage,
and the reason for each generator usage.

BYU may operate emergency generators for the purpose of maintenance checks and readiness
testing. Maintenance checks and readiness testing of such units is limited to 100 hours per
rolling 12-month period per engine.

To determine compliance with a rolling 12-month total, no later than 20 days after the end of
each month, a new 12-month total shall be calculated using data from the previous 12 months.
Monthly calculations shall be made no later than 20 days after the end of each calendar month.
Hours of operation shall be determined by supervisor monitoring and maintaining an
operations log which shall include time of day of operation. The records of operation shall be
kept on a weekly basis and shall be kept for all periods when the facility is in operation.

[R307-401]

The paint booth locations at the Brewster Building, Auxiliary Maintenance Shop, Auto Shop,
and Snell Building shall be equipped with a paint arrestor particulate filter, or equivalent to
control particulate emissions. All exhaust air from each of the paint booths shall be routed
through its particulate control system before being exhausted to the atmosphere. [R307-401]

Central Heating Plant

The following consumption limits shall not be exceeded:
A. 16,992 tons of coal consumed annually.
B. 405 million scf of natural gas consumed per rolling 12-month period.

C. 90,000 gallons of fuel oil with a sulfur content < 0.0015% by weight consumed for
maintenance.

D. 10 percent annual capacity factor* for natural gas and fuel oil for each boiler
defined as Unit #4 and Unit #6 in Condition I1.A.9 above.

*Annual capacity factor as defined in 40 CFR 60.41b.

Compliance with each limitation shall be determined on a rolling 12-month total. Based on
the first day of each month, a new 12-month total shall be calculated using data from the
previous 12 months. Monthly calculations shall be made no later than 20 days after the end of
each calendar month. Records of coal, fuel oil, or natural gas consumption shall be kept for all
periods when the Central Heating Plant is in operation. Consumption of natural gas, fuel oils,
and coal for other boilers shall be determined by examination of each fuel supplier's billing
records along with operations logs showing which day(s) each type of fuel was used. The
records of consumption shall be kept on a daily basis. Supervisor monitoring and maintaining
an operations log shall determine hours of operation of the emergency boiler and generators.

[R307-401]
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11.B.2.b

Emissions to the atmosphere at all times from the indicated emission point(s) shall not exceed
the following rates and concentrations:

Central Heating Plant  Pollutant Ib/hr - ppmdv
(7% O, dry)
Boiler #1 NOy 955 95
Boiler #2 NO, 374 331
Boiler #3 NO, 374 331
Boiler #4 NOy 385 127
Boiler #5 NOy 748 331
Boiler #6 NO, 385 127
Central Heating Plant  Pollutant Ib/hr  grains/dscf

(68°F, 29.92 in Hg)
Central Heating Plant
Baghouse (Unit #8) PMyo 1.83 0.010

Stack testing to show compliance with the emission limitations stated in the above condition
shall be performed as specified below:

Central Heating Plant Testing Test
A. Emission Point Pollutant Status  Frequency
Boiler #1 NO, * @
Boiler #2 NO, * #
Boiler #3 NO, * #
Boiler #4 NO, * #
Boiler #5 NO, * #
Boiler #6 NO, * #
Baghouse PMyg * #

B. Testing Status

* The initial testing has already been performed.
# The test shall be performed at least every 3 years based on the date of the last
stack test.
@ If Boiler #1 is operated for more than 100 hours per rolling 12-month period, the stack

test shall be performed within 60 days of exceeding 100 hours of operations.
C. Notification
The Director shall be notified at least 30 days prior to conducting any required

emission testing. A source test protocol shall be submitted to DAQ when the testing
notification is submitted to the Director.
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Sample Location

The emission point shall be designed to conform to the requirements of 40 CFR 60,
Appendix A, Method 1, or other EPA-approved testing method, as acceptable to the
Director. An Occupational Safety and Health Administration (OSHA) or Mine Safety
and Health Administration (MSHA) approved access shall be provided to the test
location.

Volumetric Flow Rate

40 CFR 60, Appendix A, Method 2 or other EPA-approved testing method, as
acceptable to the Director.

PMyg

For stacks in which no liquid drops are present, the following methods shall be used:
40 CFR 51, Appendix M, Methods 201, 201a, or other EPA-approved testing method,
as acceptable to the Director.

For stacks in which liquid drops are present, methods to eliminate the liquid drops
should be explored. If no reasonable method to eliminate the drops exists, then the
following methods shall be used: 40 CFR 60, Appendix A, Method 5, 5a, 5d, or 5e as
appropriate, or other testing methods approved by the Director. The back half
condensibles shall also be tested using the method specified by the Director. The
portion of the front half of the catch considered PMy, shall be based on information in
Appendix B of the fifth edition of the EPA document, AP-42, or other data acceptable
to the Director.

The back half condensibles shall not be used for compliance demonstration but shall
be used for inventory purposes.

NOy

40 CFR 60, Appendix A, Method 7, 7A, 7B, 7C, 7D, 7E, or other EPA-approved
testing method, as acceptable to the Director.

Calculations

To determine mass emission rates (Ib/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the volumetric
flow rate and any necessary conversion factors determined by the Director, to give the
results in the specified units of the emission limitation.

Existing Source Operation
For an existing source/emission point, the production rate during all compliance

testing shall be no less than 90% of the average production achieved in the previous
three years.
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11.B.3

I1.B.3.a

11.B.3.b

11.B.3.c
11.B.3.d

11.B.3.e

11.B.3.f

The source test protocol shall be approved by the Director prior to performing the
test(s). The source test protocol shall outline the proposed test methodologies, stack
to be tested, and procedures to be used. A pretest conference shall be held, if directed
by the Director.

[R307-401]

Fuels

BYU shall use natural gas as a primary fuel and fuel oil with a sulfur content not to exceed
0.0015% by weight as a backup fuel in Boiler #1, Boiler #4, and Boiler #6.

Fuel oil may be used as an alternate fuel supply during natural gas curtailment. If any other
fuel is to be used, an AO shall be required.

[R307-401]

BYU shall use only natural gas as fuel in the two laundry facility 8.4 MMBTU/hr boilers.
[R307-401]

BYU shall use coal as fuel in Boiler #2, Boiler #3, and Boiler #5. [R307-401]
BYU shall use natural gas as a fuel in the East Building #66 teaching kilns. [R307-401]

BYU shall notify the Director within three business days of using fuel oil during a natural gas
curtailment.

Coal may only be used as an emergency measure fuel during the annual period starting
November 1 and ending February 28 (or February 29 in the case of leap years), with the

approval of the Director, in the event both natural gas and fuel oil are unavailable. In addition,
coal may be used during these winter months to perform stack testing as required by the DAQ.

[R307-401]

The sulfur content of any coal or any mixture of coals burned shall not exceed either of the
following:

A. 0.54 pounds of sulfur per million BTU heat input as determined by ASTM Method
D-4239-85, or approved equivalent.

B. 0.60% by weight as determined by ASTM Method D-4239-85, or approved
equivalent.

For the sulfur content of coal, BYU shall either:

C. Determine the weight percent sulfur and the fuel heating value by submitting a coal
sample to a laboratory, acceptable to the Director, on no less than a monthly basis; or

D. For each delivery of coal, inspect the fuel sulfur content expressed as weight %
determined by the vendor using methods of the ASTM; or
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11.B.3.g

11.B.4

I1.B.4.a

11.B.5

I1.B.5.a

E. For each delivery of coal, inspect documentation provided by the vendor that
indirectly demonstrates compliance with this provision.

[R307-401-8]

The sulfur content of any fuel oil or diesel burned shall not exceed 0.0015 percent by weight
for fuel oils or diesel consumed in all equipment. For each delivery of oil, BYU shall either:

A Determine the fuel sulfur content expressed as weight % in accordance with the
methods of the American Society for Testing Materials (ASTM) Method D-4294-89
or approved equivalent;

B. Inspect the fuel sulfur content expressed as weight % determined by the vendor using
methods of the ASTM; or

C. Inspect documentation provided by the vendor that indirectly demonstrates
compliance with this provision.

[R307-401-8]

Dry Cleaning Equipment

Dry cleaning equipment shall not exceed 55.6 gallons of iso-paraffin hydrocarbon (IPH)
consumption per rolling 12-month period. At initial start-up, all dry cleaning equipment will
be filled to a volume of up to 175 gallons total of IPH. This initial fill volume shall not be
included in the rolling 12-month total. No other VOC or HAP emitting solvent shall be used
for dry cleaning application.

Compliance with each limitation shall be determined on a rolling 12-month total. Based on
the first day of each month, a new 12-month total shall be calculated using data from the
previous 12 months. Monthly calculations shall be made no later than 20 days after the end of
each calendar month. Consumption shall be determined by examination of each supplier's
billing records and use of IPH each month. Records of consumption shall be kept for all
periods when the dry cleaning system is in operation.

[R307-401]

VOC and HAP Limitations

The plant-wide emissions of VOCs and HAPs from the paint booths, printing/publishing, dry
cleaning, and other campus-wide similar* operations shall not exceed:

16.00 tons per rolling 12-month period for VOCs generated from painting and
printing/publishing activities

0.20 tons per rolling 12-month period for Xylene

0.33 tons per rolling 12-month period for Glycol Ethers

5.22 tons per rolling 12-month period for any combination of HAPs not listed above

Any individual HAP shall comply with UAC R307-410-5.
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* "Similar Operations™ includes painting of building interiors, paint applied to roads and
parking lots, adhesives for putting down carpets, tiles and other flooring.

Compliance with each limitation shall be determined on a rolling 12-month total. Based on
the twentieth day of each month, a new 12-month total shall be calculated using data from the
previous 12 months.

The VOC and HAP emissions shall be determined by maintaining a record of VOC and HAP
emitting materials used each month. The record shall include the following data for each
material used:

A. Name of the VOC and HAPs emitting material, such as: paint, adhesive, solvent,
thinner, reducers, chemical compounds, toxics, isocyanates, etc.

B. Density of each material used (pounds per gallon)
C. Percent by weight of all VOC and HAP in each material used
D. Gallons of each VOC and HAP emitting material used

E. The amount of VOC and HAP emitted monthly by each material used shall be
calculated by the following procedure:

VOC = (% VOC by Weight/100) x [Density (Ib/gal)] x Gal Consumed x 1 ton/2000 Ib
HAP = (% HAP by Weight/100) x [Density (Ib/gal)] x Gal Consumed x 1 ton/2000 Ib
F. The amount of VOC or HAP emitted monthly from all materials used
G. The amount of VOCs or HAPs reclaimed for the month shall be similarly quantified
and subtracted from the quantities calculated above to provide the monthly total VOC

or HAP emissions.

[R307-401]

Section I11: APPLICABLE FEDERAL REQUIREMENTS

In addition to the requirements of this AO, all applicable provisions of the following federal programs
have been found to apply to this installation. This AO in no way releases the owner or operator from any
liability for compliance with all other applicable federal, state, and local regulations including UAC
R307.

NSPS (Part 60), A: General Provisions

NSPS (Part 60), Db: Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units
NSPS (Part 60), Dc: Standards of Performance for Small Industrial-Commercial-Institutional Steam
Generating Units

NSPS (Part 60), 1111: Standards of Performance for Stationary Compression Ignition Internal Combustion
Engines

MACT (Part 63), A: General Provisions
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MACT (Part 63), ZZZZ: National Emissions Standards for Hazardous Air Pollutants for Stationary

Reciprocating Internal Combustion Engines
MACT (Part 63), JJJJJJ: National Emission Standards for Hazardous Air Pollutants for Industrial, Commercial,

and Institutional Boilers Area Sources
Title V (Part 70) major source

PERMIT HISTORY

This AO is based on the following documents:

Replaces DAQE-AN107900014-12 dated June 19, 2012
Is Derived From Notice of Intent dated November 26, 2012

Is Derived From Additional Information dated April 25, 2013
Is Derived From Additional Information dated May 22, 2013

ADMINISTRATIVE CODING

The following information is for UDAQ internal classification use only:

Utah County
CDS A
MACT (Part 63), Nonattainment or Maintenance Area, Title V (Part 70) major source, PMy, SIP / Maint

Plan, NSPS (Part 60)
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ACRONYMS

The following lists commonly used acronyms and associated translations as they apply to this document:

40 CFR
AO
BACT
CAA
CAAA
CDS
CEM
CEMS
CFR
CMS
Cco
CO,
CO.e
COM
DAQ
DAQE
EPA
FDCP
GHG
GWP
HAP or HAPs
ITA
LB/HR
MACT
MMBTU
NAA
NAAQS
NESHAP
NOI
NO,
NSPS
NSR
PMyo
PM2;
PSD
PTE
R307
R307-401
SO,
Title IV
Title V
TPY
UAC
UDAQ
VOC

Title 40 of the Code of Federal Regulations

Approval Order

Best Available Control Technology

Clean Air Act

Clean Air Act Amendments

Classification Data System (used by EPA to classify sources by size/type)
Continuous emissions monitor
Continuous emissions monitoring system

Code of Federal Regulations

Continuous monitoring system

Carbon monoxide

Carbon Dioxide

Carbon Dioxide Equivalent - 40 CFR Part 98, Subpart A, Table A-1
Continuous opacity monitor

Division of Air Quality (typically interchangeable with UDAQ)
This is a document tracking code for internal UDAQ use
Environmental Protection Agency

Fugitive dust control plan

Greenhouse Gas(es) - 40 CFR 52.21 (b)(49)(i)

Global Warming Potential - 40 CFR Part 86.1818-12(a)
Hazardous air pollutant(s)

Intent to Approve

Pounds per hour

Maximum Achievable Control Technology

Million British Thermal Units

Nonattainment Area

National Ambient Air Quality Standards

National Emission Standards for Hazardous Air Pollutants
Notice of Intent

Oxides of nitrogen

New Source Performance Standard

New Source Review

Particulate matter less than 10 microns in size

Particulate matter less than 2.5 microns in size
Prevention of Significant Deterioration

Potential to Emit

Rules Series 307

Rules Series 307 - Section 401

Sulfur dioxide

Title IV of the Clean Air Act

Title V of the Clean Air Act

Tons per year

Utah Administrative Code

Utah Division of Air Quality (typically interchangeable with DAQ)
Volatile organic compounds
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Certification

In accordance with Operating Permit provision I.K and UAC R307-415-5d, and based on
information and belief formed after reasonable inquiry, I certify that the statements and
information in this document are true, accurate, and complete.

My% Date: ?6?&4»-— (2.

Signature of Responsible Official

Brian K. Evans
Chief Financial Officer and Administrative Vice President
Brigham Young University
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INTRODUCTION

Test Purpose

This test was conducted to determine the NO, emissions from Boilers No. 4 and 6 while fired
with natural gas. These emissions are expressed in ppm at 7 percent oxygen and pounds per
hour. These results are used to determine compliance with the Title V Permit for the facility.

Test Location, Type of Process

The tests were conducted at the Brigham Young University Central Heating Plant. The plant
provides heating and cooling for the university.

A schematic representation of the baghouse exhaust stack is given as Figure 1 in Appendix D.

Test Dates

Three test runs were completed on both Boiler 4 and Boiler 6 December 6, 2011.

Pollutant Tested and Methods Applied

The tests were for NO, emissions in accordance with EPA Methods 4 and 7E.

Test Participants

Test Facility Paul Greenwood
Clifford Alleman

TETCO Dean Kitchen Doug Olsen
Joseph Kitchen Kawai McNamara
State Agency None

Deviations from EPA Methods

None.



Quality Assurance

Testing procedures and sample recovery techniques were in accordance to those outlined in the
Federal Register and the Quality Assurance Handbook for Air Pollution Measurement Systems.




SUMMARY OF RESULTS

Emission Results

Table I presents the compliance test results. Tables III-V in Appendix A have more detailed test
data.

TABLE I Measured NO, Emissions

Boiler 4 Boiler 6
Run # ppm ppm
(@ 7% 0O,) 1b/hr (@ 7% O,) 1b/hr
1 74 15.1 79 18.3
2 75 15.2 81 18.7
3 74 15.0 82 18.9
Ave 74 15.1 81 18.6

Process Data

The process was operated according to standard procedures. All pertinent process data was
available for recording by agency personnel. Btu totalizer readings were recorded before and
after each test run. These values are found in Appendix D.

Allowable Emissions

The allowable NO, concentration limit for each boiler is 127 ppm (corrected to 7 percent O,).
The allowable NO, emission rate for each boiler is 38.5 1b/hr.

Discussion of Errors or Irregularities

None.

Gaseous Analvzer Performance Criteria

The NO, analyzer met all bias and calibration checks criteria as specified in the Federal Register.
These values are found on the gas analyzer field data sheet in Appendix B.

-
J
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SOURCE OPERATION

Sampling Port Location

The stack inside diameter is 136.0 inches. The six inch diameter ports are located 3.9 diameters
(44 feet) downstream from the last disturbance and 4.9 diameters (56 feet) upstream from the

next disturbance. All ports have an inside diameters of six inches. Port location is depicted in
Figure 1 in the Appendix.

Sampling Point Location

Table II shows the distance of each sampling point for Method 4 from the inside wall. Each
point is marked and identified with a glass tape wrapping and numbered. These points are

determined by measuring the distance from the inside wall and adding the reference (port)
measurement.

Table II. Sample Point Location

Point Location from
Sample Point # Inside Wall (inches)

1 4.35

[}
-
e
N
oo

(%]
[\
9
(U%)
[ee}

Sampling Train Description

To determine the actual emission rates for these stacks, 40 CFR Part 60 Appendix A Methods 1-
4 and 7E were followed.

All sampling trains were made of inert materials, (i.e., Teflon, Stainless Steel, glass, etc.) to
prevent interference of the sampled gas and particulate.

The stack analyzer used to conduct Methods 1-4, is constructed to meet the specifications
outlined in the CFR. The temperature sensors are K-type thermocouples. Heater, vacuum and
pitot line connections have been designed to be interchangeable with all units used by the tester.



The probe liner was made of 316 stainless steel. A sketch of the sampling train is found as
Figure 2 in the Appendix.

Sample boxes were prepared for testing by following the prescribed procedure outlined in
Method 4.

The NO, analyzer was an Horiba Instruments Model CLA-510SS, chemiluminescence unit. This
was set on a 0-100 ppm range and spanned at 88.9 ppm for all tests. EPA Protocol 1 gases were
used as the span and mid-range for the NO, analyzer during all tests; their concentrations were
43.7 and 88.9 ppm. Dry nitrogen was used as the zero gas for the machine.

The gaseous analyzer sampling train is constructed with a heated stainless steel sampling probe
about 8 feet long. The sample line between the sampling probe and gas conditioner was heated
Teflon. Both were maintained above 220 degrees Fahrenheit. The sample conditioner uses
permeation tubes to remove moisture. Sample lines and bias lines from the gas conditioner to the

analyzer were Teflon. A sketch of the sampling train for this method appears in Figure 3 in the
Appendix.

Sampling and Analytical Procedures

All sampling and analytical test procedures employed were as specified in 40 CFR 60.

Quality Assurance

All equipment set-up, sampling procedures, sample recovery and equipment calibrations were
carried out according to the procedures specified in 40 CFR 60 and the Quality Assurance
Handbook for Air Pollution Measurement Systems.



APPENDIX A

Table I1I, Complete Results, Boiler 4
Table IV, Complete Results, Boiler 6
Nomenclature

Sample Equations




Symbol

Run #
Date
Begin
End

C\Ox
C\.’Ox

ER\'O\'

Description

Time Test Began

Time Test Ended

Barometric Pressure

Orifice Pressure Drop

Meter Calibration Y Factor

Volume Gas Sampled-- Meter Conditions
Ave. Meter Temperature

Sq. Root Velocity Head

Weight Water Collected

Duration of Test

Pitot Tube Coefficient

Volume % Carbon Dioxide

Volume % Oxygen

Volume % Nitrogen and Carbon Monoxide
Volume Gas Sampled (Standard)
Volume Water Vapor

Fraction H,O in Stack Gas

Fraction of Dry Gas

Molecular Wt. Dry Gas

Molecular Wt. Stack Gas

Ave. Stack Temperature

Stack Cross-Sectional Area

Stack Static Pressure

Barometric Pressure at Sample Point
Stack Pressure

Stack Gas Volumetric Flow Rate (Std)
Stack Gas Volumetric Flow Rate (Actual)

Velocity of Stack Gas

Average NO, Gas Concentration

Average NO, Gas Concentration (@ 7% 02)

Emission Rate of NO,

TABLE 11
COMPLETE RESULTS
BRIGHAM YOUNG UNIVERSITY
~ BOILER #4
Dimensions
1
12/6/11
9:49
10:16
In. Hg Abs 25.60
In. H,0 1.000
1.004
&f 50.844
°F 99.3
Root In. H,0 0.1600
Grams 99.0
Minutes 80
0.84
Percent 6.20
Percent 10.40
Percent 83.40
dscf 41.355
scf 4.668
Fraction 0.101
Fraction 0.899
1b/Ibmol 29.41
Ib/Ibmol 28.25
°F 320.6
Sq. ft 100.880
In. H,0 -0.34
In. Hg 25.53
In. Hg Abs 25.505
dscfm 3.75E+04
cfm 7.24E+04
fpm 7.18E+02
ppm 56.1
ppm 74.3
Ib/hr 15.09

2
12/6/11
10:22
10:49

25.60
1.000
1.004
50.844
99.3
0.1600
99.0
80
0.84
6.20
10.40
83.40
41.355
4.668
0.101
0.899
29.41
28.25

320.6
100.880
-0.34
25.53
25.505

3.75E+04
7.24E+04
7.18E+02

56.5
74.8

1520

3
12/6/11
10:55
11227

25.60
1.000
1.004
50.844
99.3
0.1600
99.0
80
0.84
6.20
10.40
83.40
41.355
4.668
0.101
0.899
2941
28.25

320.6
100.880
-0.34
25.53
25:505
3.75E+04
7.24E+04
7.18E+02

55.6
73.6

14.95

320.6

3.75E+04
7.24E+04
7.18E+02

56.1
74.2

15.08
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Symbol

Run #
Date
Begin
End

C\Ox
C.\'O.\'

ERNO.\'

TABLE IV
COMPLETE RESULTS

BRIGHAM YOUNG UNIVERSITY

Description

Time Test Began

Time Test Ended

Barometric Pressure

Orifice Pressure Drop

Meter Calibration Y Factor

Volume Gas Sampled-- Meter Conditions
Ave. Meter Temperature

Sq. Root Velocity Head

Weight Water Collected

Duration of Test

Pitot Tube Coefficient

Volume % Carbon Dioxide

Volume % Oxygen

Volume % Nitrogen and Carbon Monoxide
Volume Gas Sampled (Standard)
Volume Water Vapor

Fraction H,O in Stack Gas

Fraction of Dry Gas

Molecular Wt. Dry Gas

Molecular Wt. Stack Gas

Ave. Stack Temperature

Stack Cross-Sectional Area

Stack Static Pressure

Barometric Pressure at Sample Point
Stack Pressure

Stack Gas Volumetric Flow Rate (Std)
Stack Gas Volumetric Flow Rate (Actual)

Velocity of Stack Gas

Average NO, Gas Concentration

Average NO, Gas Concentration (@ 7% O2)

Emission Rate of NO,

BOILER #6

Dimensions

In. Hg Abs
In. H,O

cf

°F

Root In. H,0O
Grams

Minutes

Percent
Percent
Percent
dscf
scf
Fraction
Fraction
Ib/lbmol
1b/1bmol
gl

Sq. ft
In. H,O
In. Hg
In. Hg Abs
dscfm
cfm

fpm

ppm
ppm

Ib/hr

1
12/6/11
6:17
6:46

25.60
1.000
1.004
48.950
85.2
0.1507
126.1
80
0.84
7.40
8.00
84.60
40.840
5.946
0.127
0.873
29.50
28.04

306.8
100.880
-0.36
25.53
25.504
3.48E+04
6.78E+04
6.72E+02

73.4
79.1

18.30

2
12/6/11
7:02
732

25.60
1.000
1.004
48.950
852
0.1507
126.1
80
0.84
7.40
8.00
84.60
40.840
5.946
0.127
0.873
29.50
28.04

306.8
100.880
-0.36
25:33
25.504
3.48E+04
6.78E+04
6.72E+02

74.9
80.7

18.66

3
12/6/11
7:40
8:13

25.60
1.000
1.004
48.950
85.2
0.1507
126.1
80
0.84
7.40
8.00
84.60
40.840
5.946
0.127
0.873
29.50
28.04

306.8
100.880
-0.36
25.53
25.504
3.48E+04
6.78E+04
6.72E+02

76.0
81.9

18.94

306.8

3.48E+04
6.78E+04
6.72E+02

74.8
80.6

18.64



C.\’ (act) =

Cx v =
Cx @g =
Cx (com=
Dey =
AH =
AHg =
AP =
D=

EA =
ER.. =
ERpmBw =
ERy =
mBtu =

M4 & Gases Nomenclature

stack cross-sectional area (fts)
see VAP
unit heat value (British thermal unit)

= fraction of water in stack gas

average of initial and final system zero gas calibration bias checks (ppm, percent)
average of initial and final system upscale gas calibration bias checks (ppm, percent)
actual concentration of upscale calibration gas

percent carbon dioxide in the stack gas

pitot tube coefficient (0.84)

actual concentration of sampled gas using method 6C, 7E, and 10. corrected for
bias checks (may be expressed as ppmdyv, Ib/dscf, etc.) species symbol replaces x.
raw average gas concentration prior to bias correction (ppmdy, lb/dscf, etc.)
species symbol replaces x .

actual gas concentration corrected to required percent O,

Equivlent diameter for rectangular stack

orifice pressure drop (inches H,0)

orifice pressure (inches H,0)

stack flow pressure differential (inches H,O)

diameter of the stack (feet)

percent excess air

emission rate of a gas (Ib/hr)

emission rate per mmBtu or ton of fuel etc.

emission rate of compound which replaces x

thousand Btu

molecular weight of stack gas, dry basis (Ib/lb-mol)
million Btu

molecular weight of stack gas, wet basis (g/gmol)

= molecular weight of gas species (g/gmol)

percent nitrogen in the stack gas

O, = percent oxygen in the stack gas

VAP =
P, =

average of the square roots of AP (may also be referred to as ASAP)
absolute barometric pressure at the dry gas meter (inches Hg)
absolute barometric pressure at the sample location (inches Hg)
stack static pressure (inches H,O)

absolute stack pressure (inches Hg)

absolute pressure at standard conditions (29.92 inches Hg.)

time of test (minutes)

stack gas volumetric flow rate (acfm)

stack gas volumetric flow rate (dscfm)

= wet stack gas std. volumetric flow (ft3/min, wscfm)

gas constant (8.31451 J/gmol-°K)

stack temperature (°F)

absolute temperature at standard conditions (528°R)
see 0

= sample volume (ft3) at meter conditions




M4 & Gases Nomenclature

= volume standard (dscf), sample volume adjusted to 68°F and 29.92 inches Hg.
= velocity of stack gas (fpm)

= volume water vapor (scf) at 68°F and 29.92 inches Hg.

= weight of the condensed water collected (grams)

= subscript referring to carbon monoxide, CO

fraction of dry gas

= subscript referring to hydrogen sulfide, H,S

subscript referring to oxides of nitrogen, NO,

= subscript referring to sulfur dioxide, SO,

meter calibration Y-factor (dimensionless)




M4 & Gases Sample Equations
A= (Ds’/4)+
B,.= Vi /(Ving +V,)
Cx ety = (Cx(avey - Co) * Crma / (Cpi - Co)
Cx (com = Cx (avg) ® (20.9 - desired %0,) / (20.9 - actual %0,)
Cxt (massy = My * Cx (ppmy * Para / (R # g » 10%)
Dy=2<LeW/(L+W)
EA = (%0, - 0.5 %CO) / [0.264 %N, - (%0, - 0.5 %CO)]
ERg = Pag* Qg * My * Cyjaey * 60/ (R » Tgg + 10°)
ERpmpw = ERx/ (mmBtu / hr)
M= CO,*0.44 + O, +0.32 + N, *0.28
M= (M Xy) + (18 + B,
P, = Pb, + (Pg / 13.6)
Qa = VS ¢ AS
Q,=QasXd*Pse Ty /[(Ts+460) Py
Qw =0/ X4
Vg = VmeY s Tyy* (Pb,, + AH/ 13.6) / [Pyy * (T, + 460)]
V= 8549+ 60« Cp+ VAP * v [(T + 460) / (P, * My)]
Ve = Wi, * 0.04715
X,=1-B

wS§




APPENDIX B

Preliminary Traverse and Sampling Point Location Data

Boiler #4
Method 4 Field Data

Gas Analyzer Field Sheets and Data Logger Printout
Stratification Check Field Sheet

Boiler 6
Method 4 Field Data

Gas Analyzer Field Sheets and Data Logger Printout
Stratification Check Field Sheet




Prelim 8 pts

Facility Brigham Young University Central Heating Plant
Stack Identification Baghouse Exhaust, Boiler# ¢ ¢ /
A Date /). S5~=//
|
N Barometric Pressure
Pb,, in Hg Pb, in Hg
D ———— e
Static Pressure (Pg) in H,O
Estimated Moisture (Bw;) %
C
Sample Height from Ground feet
Comments:
Stack Dia. 136 Reference: 16.5
Ports are 46.5' Upstream from next disturbance
Ports are 54.5' Downstream from last disturbance Time:
Traverse || Percent Distance From: Ports
Point Diameter ID Reference A B C D E F
Ve
1 3.2 4.35 20.85 7 % /
2 10.5 14.28 30.78 i - b £
o L4
3 19.4 26.38 42.88 U 7
c z 7 ¢
4 32.3 43.93 60.43 o c : .
Gas Analyzer Probe
1 16.7 22.71 39.21
2 50.0 68.00 84.50
3 83.3 113.29 129.79
Averages:
Ts Z Flow
AP VAP
KEY => |Tg Z Flow
AP







Field Data Sheet

Ao

Plant: BYU Centra) Heating Plant

Filter M‘ Sample Box

TETCO

<

e ———— L e e T

- - - - H
{

Runtt /

ape / of /

Location: Baghouge Exhaust, Boiler # &/

Date: /2,7/; r/‘/ Operator éj /’7 lA
N
Traverse Time DGM AP AH (nH.0) Vacuum Temperatures ¢1) DGM Temp (T,) B Q B
Point Clock | Min (0) o 110 Desired | Actual e | Stack (1) | Probe | probeOw | Filter | Effluent ]l Out In
1 [4:4a] o |H4FTtes |0 1o [ 1o | L 312 ]2bo 24 Jlgs | g5~ ¢
2 ‘:7, U\% QLO'\V‘ -0 7—% / ") ,L 5( ﬁ 7«(’ (4 3\{ <0> 3 g '"/ Stack Diameter 130" Port Reference  16.5"
3 /0 “{ T%- Lf b f/ 0 L 10 T 6z0 Z(’ ( /5 (9 ?‘J %L Ports are 46.5'  Upstream from next disturbance
4 /S— b{gl 2 (ﬂ ! (0 * 0'50 ) -0 % 6 2 v Lbo 37 Q (ﬁ 7‘/ Ports are 54.5' Downstream (rom last disturbance
1 10. K( b2 0 ‘—" ? "’[ . % LS 0(%’ {= o) Z /5 l g Z'(‘l L{ l 9‘1 6\ /5, Assumed Moisture 6
2 || % s 4y a¢4lols | [ o | 21 3L F|Z3b 40 | 92| a8 0t vave  G5H Cp_ 084
3 30 L{ q{ /z ol \ t v 7 ;{(9 7 4 L{D q 3 /OL Nozzle Calibration
4 3¢ [[4ad - 10| ots” (o | v 5(]%9Y 40| 957 105 7
1 ll}."’ﬁ yo I,/ 6)42[50 O?/% { ¢ J L 3 IL Z 5{ LZO 0)5/ o 2/ Ave D, ,Af//ﬂ ||glcs'
2 u$ 1600.620 | olY O | Uy, 255 40 | 9, | /10O Gastag__ I~ —0S
3 7{*‘ * 9") 503‘]0* ~0?'b W { 0 7 31% ?/L” L‘( ‘ /’0[’ /! z 20?7 Console 3
4 %3 go? OO&{ 07/5 l 0 D zz 5 ‘LSL '-{/-}’ l() 3 !/ ! Y-lactor /oo
1 gk | o6 [S10.v00 | ©% o T 319 [1ss g5 1 1os| (1} AHg } ¥y Lo
‘ 2 b ¢ gl} vl Dq * OC{O { | 0 /1[ 77/1/ /\, ?,51/ L{ 0 lD"‘f ! [ 2 Barometric Pressures
3 o Wo-Liop |- 077 Lol Yy |,sT Y0 | 1tos | NS M 25 6O inllg
4 1o |g]a. g bS] 1o | .0 T sty [t19 do |lob | b Ph, 25753 inllg
“:Z«A/ ((0 gz})()bf(’\ P [OF gul in 1,0
Leak Check Pre P Post
1t /min [) UU g 0' oo 3
Il Z} ’
ot Rate () [® 0-©
gy - 2= 0-2%
Water Collected C’; CZ o) g
J Time Sampled A QO min
SR ()fD . C(“{ L( \/¢}l§¥9\o 'b/ { 7>O ’5\? U Review "’L\'
. - K @tr,,
Average Vo 7“'00 1 -pbo ,57-0 ) (9 g ___‘j__a’__z, > K wr,,
Comments p ‘A ﬁ %‘ { \) ' l ‘[7 T:‘y( ,Q)‘q 5 (/(/\/e (/k(./
L p0® A
¥ 5 5\ aded 1071

A 10N F ol s J”w\{/

6\/&(;\') 10 65

3505
EY



Facility BYU Cental Heating Plant

Operator _@;Aﬁic_/g_n

GAS ANALYZER FIELD DATA

Source_Main Stack Exhaust, Boiler # (’/

Date /2-6 -7/ g

Response Time ! S &

Begin| &'y &

Gas Species Rate Initial Bias

Final

Bias

Analyzer Avg

Corrected Avg

Run / Iind /ﬂ /5

Nl e | oy v 9w/

Y g

6 Y

S ]

Port Change

Begin| //27).

Gas Species Rate Initial Bias

FFinal

Bias

Analyzer Avg

Corrected Avg

Run > End| )7/

NO\ & ﬂ(';// il // V-L/'ﬂ = ‘&’,/

47/

T2

AIE S

Port Change

Begin| /v 000 Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg,
Run 7 End| //2 NOW 4 &0/ - 1 wa/ “ B, Y A /Jﬁd « A Y3
s Port Change
Begin Gas Specices Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run Iind NO,
Port Change
Gas Specics I Calibration Gases I Calibration Error I ' Calibration Error
NOJ 00 43.7 $8.9 1250 | o0 Y239 | ©6.3
Comments:  All values are cither ppmdy or mole percents. Corrected averages are analyzer averages corrected using cquation 713-5 unless otherwise indicated.

Eq. 7E-5: C,.= (C,,. - Cy) * [Cpa 7 (Cy, - C)]. Rate is sample flow rate in cc/min and is set within analyzer manufacturer specs.




Brigham Young University, Boiler #4, 12/6/11

Run 1 Run 2
Time NO, ppm Time NO, ppm Time
949 570 10:22 56.0 10:35
9:30 570 10:23 56.2 10:36
951 36.7 10:24 56.1 10:57
9:52 36.5 10:25 56.2 10:58
9:33 6.3 10:26 56.3 10:39
9:54 562 10:27 56.0 1100
953 56.3 1028 56.1 1101
@56 36.2 10:2¢9 36.3 11:02
9:57 564 10:30 563 1103
9:38 6.6 10:31 1104
9:59 6.4 10:32 Fhos
10:00 36.3 10:33 11:06
10:01 566 10:34 11:07
10:02 56.5 10:35 1108
16:03 363 10.36 1109
16:04 364 10:37 1110
56.3 10:38 1
| 56.3 10:39 V12
10.07 6.3 10:40 11:13
16:08 36.4 10:41 1114
10:09 562 10:42 118
1010 56.4 10:43 11:16
1011 364 10 44 L1137 56.0
10:12 36.2 10:45 11:18 558
1013 56.6 10:46 1119 §38
10014 564 10:47 7 11:20 56.1
1913 56.3 1048 575 1121 364
10:16 36.3 10:49 374 11:22 56.3
L1523 563
11:24 56.3
L12s 56,2
11:26 56.1
11:27 9
Raw Avg 6.4 Raw Avg 5879 Raw Avg
Span 88.9 Span 88.9 Span
Gas Val| 437 Gas Val| 437 Gas Val
Zero; 0.1 Zero;| -0.1 Zero;
Zerog -0.1 Zerog| -0.1 Zero;
Span;| 43¢ Span;| 44.0 Span;
Spany| 440 Span;| 44.1 Span;
Corr. 56.1 Comr.| 58.5 Corr.
Calibration Calibration Calibration
Span 88.9 Span| 889 Span
Zero Cal Gas 0.0 0.0
Mid Cal Gas 43.7 43.7
High Cal Gas 88.9 88.9
Zero Resp 0.C 0.0
Mid Cal Resp 438 43.9
High Cal Resp 88.3 88.3
Ana. Cal. Error (ACE) ACE ACE
Zero Cal Error 0 00%
Mid Cal Error 0.22%
High Cal Error -0.67%
System Bias (zero, SB) SB SB
Sys Zero Cal Bias Initial v
Sys Zero Cal Bias Final
System Zero Drift (D)
System Bias (upscale, SB) SB SB
System Cal Bias Initial| -49.94 %% -48.838%
System Cal Bias Final| -45 83%~ -48.72%
System Cal Drift (D) ©.11% 0.11%
Cgas = (Cavg -Co) *[Cra! (Cm - Co)] Eq. 7E-5
Co=(Co+Co9)/2
Cm = (Cmv = Cmv) 12
ACE = (Cp,-C,)+100%/CS Eq. 7E-1
SB = (Cs- Cp,) * 100% / CS Eq. 7E-2
Drift (D) = ABS(SBnal - Sbina) Eq. 7E-4

Limits

2.0%
2.0%
2.0%

5.0%
5.0%
3.0%

5.0%
5.0%
3.0%




STRATIFICATION CHECK FIELD SHEET

Facility BYU Heating Plant Source Main Stack. Boiler 4
Operator D Kitchen Date 12/6/11
Point 1 Point 2 Point 3
Time NOx ppm Time NOx ppm Time NOx ppm
9:22 36.5 9:27 55.6 9:32 559
9:23 36.6 9:28 353 9:33  36.1
9:24 56.1 9:29 556 9:34  56.2
9:23 53,7 9:30 55.6 9:33 562
9:26 55.8 9:31 55.6 9:36 562
Ave  56.0 55.5 56.2
3 Pt. Mean 559 55.9 55.9
% Diff From Mean 0.2 0.7 0.5

The three sample points were on the east/west traverse line

If the % diff from mean is less than 5%. one sample point may be used. Use the sample point that gave the value
closest to the mean value.

If the % diff from mean is between 5% and 10%, use three sample points at 16.7, 50.0, and 83.3 % of diam.
If the % diff from mean is greater than 10%, sample 12 points chosed according to EPA Method 1.
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A1 4 Field Data Sheet s /I//LZ;TL lsacn%e fow LF Page [/ of [/ Run# /
Plant: BYU Central Heating Plant ' Location: Baghause Exhaust, Boiler# & T a
Date: {2 ,/1, / /! Operator: }/',/ :
N
Traverse Time DGM AP AH (inH,0) Vacuum Temperatures ct) DGM Temp (T,,) o H
Point Clock | Min (0) a'y wwor |l Desired | Actual || @i || Stack (T,) | Probe | ProbcOut | Filter | Effluent|| Out, In
P 1 Lild o 422183 o290 | 70 (-0 7 [|30L |253 32 | T ks &
2 1 5 "/Z{ Sly o0lg |l -0 [-O 130 57 AL 34 b y b ’% Stack Diameter 136" Port Reference _16.5"
3 /O ‘(ZQ‘ {“("{ 020 0 /-0 % 505J Z,‘a’s “/0 727 EXS Ports are 46.5'  Upstream from next disturbance
4 s 4{3( Sy pZ0 [-D 10 XS ZgU L‘{ ’ b ¥ 7 ?’ Ports are 54.5'  Downstream from last disturbance
c 1 oAl 2o L/g"’( bob |- Ob/ [-0 0 L 30 ‘/ &"1 { 1¢ |F8 | ¢ Assumed Moisture 6 %
2 | % te 3y ps0 i H] 1o 1o | 2 | 309 |2/ /O Fb| §5 ¢59  probe Ay 2 Cp  0.84
3 30 "/‘{ v. (I?_b/ "0"5/ [-e (-0 Z % 0 /Lf;o 5 5/ 7’6] ?_5/ h Nozzle Calibration
4 s M4 R ol 10 | 1o | 2] 308 [240 29| %[]|90 Wz
o 1 1] o Jd4eFag | ovs] 10 ol 2 Ily0Y | 20 2S¢ 93 AvgD, AL inches
2 M ‘/{“{Vzi’(/‘/ 635 [0 (O T Q?Dol ZV(G éc) b yiY Gas Bag oo™
3 |+ # | so4st a3 o0 [ o] 2]30 (733 Ho | ¢9 00 1295 conote__ >
4 s 4stolo | olbllro | o | T] 310 [1dT o | 4y | too v-Factor_| - 90/
A 1 Y5> ]| o (459053 || .02l L0 [-O 2 36y [2a4F 38 |93 | /0O AHg [-Lrd{ A 11,0
2 (y g L{C (& /S’S)/ [ Z‘y/ [-0 [-0 Z }v ‘7(0/ 2 (/5 L{ Tl a ‘/ v ol Barometric Pressures
3 7o lldos e || ol {0 | .0 Z ||3o4 | LY 43| a¢l o & Pby 285-CO  inHg
4 s S 52 || -0l (o {-o Z|v0n | 254 qd [l 94| 0 b Pb, M S™& 3 inHg
¢ | so|4dH-Yo3 : = 3 inno
Leak Check: Pre Post
wmin_Q 009 Oog3}
vac in Hg 23 — Zi__
Pitot Rate 0. o o 0
mio Q-1 T35
Water Collected /) (. / g
L Time Sampled X O min
¥ 4 - ~ =~ —
o dy.ags ¢ 909 2415 w121
— - P K= @T,,
- . 150Y /000 30b.9) 557 [
Do pae e Bes ched 18.69 W,
% s\ 5@ et 30T W« . i r-”“; & Ve
, 5 - ?N by (e B0 & & S 2
S SN L 334

Lae yuD
o™ 3, 31



Facility BYU Cental Heating Plant GAS ANALYZER FIELD DATA Date /:) 61/

e LT Source_Main Stack Exhaust, Boiler # (5 Response Time_, 4

Begin| & /77 Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg

End (]L/& NOJ ¢ zp ./ ';{Jﬁ 02' L/)‘L/ 720 /;‘L/
PortCheinge

Begin| 277 Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
End 7:32 NOJ| gep | 0.2 (Y34 |02 | 92,2 29, ¢ 74.9
Port Change

Begin| 7« o Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run  ~ End| 8/ NV eop | oy | v2el 02 1439 £y [ 7. &
) Port Change
Begin Gas Species Rate Initial Bias Final Bias Analyzer Avg Corrected Avg
Run End NO,|
Port Change
Gas Species Calibration Gases | Calibration Error | Calibration Error
NOJ 0.0 43.7 88.9 125.0 0. Y3.9 | 886

Comments:  All values are cither ppmdv or mole percents. Corrected averages are analyzer averages corrected using equation 7E-5 unless otherwise indicated.
Eq. 7E-5: C,., = (Cyy, - Cp) * [Cpa / (Cy - Cp)]. Rate is sample flow rate in cc/min and is set within analyzer manufacturer specs.




Brigham Young University, Boiler # 6, 12/6/11

Run 1 Run 2 Run 3
Time NO, ppm Time NO, ppm Time NO, ppm
617 714 7:02 747 774
618 1.8 703 746 76.8
619 2.2 704 74.3
6:20 726 7:08 742
6:21 726 706 738
622 72.6 7:07 KR
6:23 723 7:08 739
6:24 726 7:09 740
6:23 2.3 710 744
626 2.6 A 74.2
6:27 2.6 12 73.8
6:28 7.3 743 73.6
6:29 72.9 ERE] 734
630 734 713 T2
6:31 739 716 737
6:32 746 717 734
6:32 749 733
634 74.7 734
6:33 74.0 20, 73.3
6:36 743 7.2 733 7:59
637 746 0 729 8.00
638 74.4 723 76.1 8:01
639 74.1 7:24 76.7 802
640 733 7228 758 803
641 2.8 7.26 3.7 8:04
6:42 724 727 759 8:05
643 72.0 7:28 759 8:06 %22
6:44 7135 760 8.07 760
643 713 764 8:08 749
6:46 712 76.9 8:09 87
77.1 8:10 743
811 742
8:12 74.4
8:13 756
Raw Avg 73.0 Raw Avg  74.6 Raw Avg 76.1
Span 88.9 Span 88.9 Span 88.9
Gas Val| 437 Gas Val| 437 Gas Val| 437
Zero; 0.1 Zero; 0.2 Zero; 0.2
Zerog 0.2 Zerog 0.2 Zerog 0.2
Span;| 438 Span;| 434 Span;| 438
Span;| 434 Span;| 438 Span;| 439
Corr.| 734 Corr.| 74.8 Corr.| 78.0
Calibration Calibration Calibration
Span 88.9 Span| 88.9 Span| 889
Zero Cal Gas 0.0 0.0 0.0
Mid Cal Gas 43.7 437 437
High Cal Gas 88.8 88.9 88.9
Zero Resp 0.1 0.1 0
Mid Cal Resp 43.9 43.9 4389
High Cal Resp 886 88.6 886 Limits
Ana. Cal. Error (ACE) ACE ACE
Zero Cal Error| 0.11% 0.11% 2.0%
Mid Cal Error|  0.22% 0.22% 2.0%
High Cal Error| -G 24%- -0.34% 2.0%
System Bias (zero, SB) SB SB
Sys Zero Cal Bias Initial 0.11% 5.0%
Sys Zero Cal Bias Final 011% 5.0%
System Zero Drift (D) 0 00% 3.0%
System Bias (upscale, SB) SB SB
System Cal Bias Initial %, 5.0%
System Cal Bias Final 5.0%
System Cal Drift (D) 3.0%

Cgas = (Cavg -Co) * [Crma/ (Crm - Co)] Eq. 7E-5
Co=(Co+Cx)/2
C— = (Cm\ * Cmf) 12

ACE = (Cg,-C,)+100% /CS Eq. 7E-1
SB = (Cs - Coy) * 100% / CS Eq. 7E-2
Drift (D) = ABS(SBsna: - Sinyal) Eq. 7E-4




STRATIFICATION CHECK FIELD SHEET

Facility BYU Heating Plant Source Main Stack, Boiler 6
Operator D Kitchen Date 12/6/11
Point 1 Point 2 Point 3
Time NOx ppm Time NOx ppm Time NOx ppm
3:55 70.7 6:00 71.4 6:05 739
3:56 70.9 6:01 711 6:06 732
3587 714 6:02 70.4 6:07 739
5:58 71.8 6:03 70.1 6:08  73.2
5:39 72.2 6:04 70.1 6:09 719
Ave 71.6 70.4 73.1
3 Pt. Mean 71.7 71.7 71.7
% Diff From Mean 0.2 1.7 1.9

The three sample points were on the east/west traverse line.

If the % diff from mean is less than 5%. one sample point may be used. Use the sample point that gave the value
closest to the mean value.

If the % diff from mean is between 5% and 10%, use three sample points at 16.7, 50.0, and 83.3 % of diam.
If the % diff from mean is greater than 10%, sample 12 points chosed according to EPA Method 1.




Sample Recovery
Gas Analysis Data (ORSAT)

APPENDIX C




Method 4
Facility: 2 Y./ //,,0 / //ﬂﬁ Fi Date: Ao = gf
Stack Identification: /)’// /,// g/ g/
“_l_m—lgINg;Eii"gMW TTTmmEERRS———
Run: [ Sample Box:  / 2 //?u e /’/ A
Impinger Number
L [ 2 [ 3 [ 4 [ 5 [ 6
Initial Volume ot liquid (H,O) in impingers. (ml) )
100 | 100 | — ] silicaGel | [

Final 276.0 | 6235 | 5253, o723
Initial (g) +13¢ | o9} $19.6| 8705
New /2.9 12T >.vyl £, 8

A
Total (g) 2/"//// /2 b /

Total (g)

~ IMPINGERS _ e e
l Run: & Sample Box: /T ﬁ”’/t/ y
Impinger Number
1 [ 2 | 3 1 3 5 [ 6
Initial Volume of liquid (H,O) in impingers, (ml)
100 | 100 [ — T silicaGel | |
' Final (9 756+ G4y 2 5‘/59 z |gre.f
Initial @ F05.«/ | ¢35°b |s5/3. ¥ |7ov-z
l Net@ 1¢.¢ | (06 2 5 79
=5
Total (g) /-5
' W PINGERS S . . -
Run: Sample Box:
Impinger Number
d T [ 2 [ 5 [ & [ 3 T &
Initial Volume of liquid (H,O) in impingers, (ml)
100 [ 100 | — T SsilicaGel | |
l Final (4g)
Initial (g)
' Net (g)
Total (g)
l IMPINGERS )
Run: Sample Box:
l ITmpinger Number
1 [ 3 [ 35 [ 4 [ 5 [ 6
Initial Volume of liquid (H,O) in impingers, (ml)
l 100 [ 100 [ — ] SsilicaGel | [
Final (¢)
Initial (g)
l Net ()



Plant /9 YO e /f, ///L./ Location /}ﬂ/ /, s 7 ﬁé
Analytical Method Q//‘ e ol
RUN
ﬂ “r /) < C ] 2 3 Average
. Actual Net Actual Net Actual Net Net
Date /)— -6 - // Gas Reading Reading Reading Volume
Test No. /
Gas Bag No. (:-4)~ Co, 7 * o il . ¢ . AR
Ambient Temp o4 / 7 7 7 4 2y 7 bt (4
Operator Zﬁ% O, (Net is Actual O,
Reading Minus Actual o ~ 14 2RV AV 72 W7
CO, Reading). /4 l/ /y /4 t/ /
N, (Net is 100 Minus
Actual O, Reading).

RUN
/)0 2 A/ L/ 1 2 3 Average
Actual Net Actual Net Actual Net Net
Dale;/)..éb // Gas Reading Reading Reading Volume
Test No.
Gas BagNo. /= - £~ CO, i 2, & 2. o | lends &2 e 2 | G-2e
Ambient Temp O ¢~
Operatorﬁz O, (Net is Actual O,
Reading Minus Actual // ’ 7 b/ // ¢ //1 ¢/ // | /¢y /0 ¢
CO, Reading).
N, (Net is 100 Minus
Actual O, Reading).
RUN
1 2 3 Average
Actual Net Actual Net Actual Net Net
Date Gas Reading Reading Reading Volume
Test No.
Gas Bag No. CO,
Ambient Temp
Operator O, (Net is Actual O,
Reading Minus Actual
CO, Reading).

N; (Net is 100 Minus

Actual O, Reading).

+OZ was determined using a gas analyzer
CO is not measured, as it has the same molecular weight as N,



APPENDIX D

Figure 1. Facility Schematic Representation
Raw Production




... BYU Central Heating Plant

Stack Identification: Maln StaCk7 Natural Gas

haidnd

o Distance upstream from next disturbance, in.

B: Distance downstream from last disturbance, in.

y: Distance of Sample Level to Ground, feet
. Stack Inside Diameter, inches

Estimated Moisture, percent
Estimated Temperature, °F

Estimated Velocity, fpm

46'

approx. 75'

136"

Number of Ports

—_—

Control Unit

___4 /

Process
Type:

§

None

Figure 1. Facility Schematic Representation

Nat. Gas Fired Water Heater (Boiler)

if
'i
|



Brigham Young University

Central Heating Plant Baghouse

Boiler# ¢/

/)- £~

¥

Test Gas Flow Rate Instantaneous Rate Integrator
Run# |[Test Time MCF mmBtu/hr mmBtu
st ¢ > (/28470 2l 2T 30T
Ed /J/Y 1S 346720 riol PG 00000
net net 72 .C0
=2 2GS A
Stat (/T 452 6 % =0 il 2 900 Y
End jp/72 VY /7.723 Vo NV 2 A A28,
net 7 et Y3
7?1&’? ykn/.yjé/zj/
Start {&772- 15077 7 7570 B D% & A4
End // J¢ IS T 87 1.7 b Lk WAF P R
net net < 8.7,
2677 mmP%
Start
End
net net
Notes: Glies /i;,/, p /:./' ) 4o, Sy 75,’. :7 ij;» ﬂ//‘
Vs




Brigham Young University

Central Heating Plant Baghouse

7 ot/
Boiler# /- [ &1
Test Gas Flow Rate Instantaneous Rate Integrator
Run# |Test Time MCF mmBtu/hr mmBtu
Stat = 6 -/3 ¢7/576./3 76 2UYSE /0
End s 57 £ 7) 616 15 by OS5I &/
net net FEHE ]
P 9Dy pen I
Start 7¢ ¢y /) e8¢ 420 2O LI
End 736 7L 587 5] v o582, 6y
net net 2. 68
=7 EV YT ~nthg
Stat /7 & 670587 8/ €4 1 7o g2 6
End /4 61779/ 3) ES37¢ 76, by
et net ¢O./2 ninOA
Start
End
net net
Notes: /¢'.’/' . o ?(’7/ :) 1 7 /),/4/7, ” f,/,‘




APPENDIX E

Calibration of the console dry gas meter(s), pitot tubes, nozzles diameters, and temperature
sensors were carried out in accordance with the procedures outlined in the Quality Assurance
Handbook. The appropriate calibration data are presented in the following pages.

Figure 2. Schematic of Method 4 Sampling Train

Figure 3. Schematic of Gaseous Analyzer Sampling Train
Meter Box Calibration Data and Calculations Forms
Post-test Dry Gas Meter Calibration Data Forms

Type S Pitot Tube Inspection Data

Sample Box Temperature Sensor Calibration

Gas Calibration Gas Certification

NO, Converter Efficiency Test




Figure 2. Schematic of Method 4 Sampling Train




Heated Sample Line

/ Peltier Cooler

7N
Sample Probe Sample
Bias Valve Pump
Mesh
Filter Bias Line
S
Peristalic
Pump
; ¥
Sample Line
Sample Exhaust
By-Pass
Flowmeter
Flowmeters
Valve -
Valve N Analyzer — )
'
- Analyzer |
M __\
Calibration |
Gas Lines Analyzer ]
Sampled N
Gas
Manifold ||
Analyzer 4
J _7\
Calibration .
Gases Data Aquisition
System
Exhaust
Figure 3. Schematic of Gas Analyzer Sampling Train.
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Quality - Service - Reliability

METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES = ce——

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure. m}
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time

necessary to achieve a minimum total volume of 5 cubic feet.

4) Record data and information in the /3% i cells, YELLOW cells are calculated. Facility New Calibration 2011
INITIAL FINAL AVG (Py.)
DATE:| 12/15/2010 METER SERIAL #:| 1522688 BAROMETRIC PRESSURE (in Hg):[ 25.30 [ 26.30 25.3 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 3 CRITICAL ORIFICE SET SERIAL #:| 14538 EQUIPMENT ID #: Console #3 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR | VACUUM DGM READINGS (FT°) AMBIENT| DGM INLET | DGM OUTLET| DGM TIME (MIN)| | DGM AH 1) (2) (3) Y
l ORIFICE# | RUN# | (AVG) | (in Hg) INITIAL l FINAL I NET (Vpn) g INITIAL  FINAL | INITIAL  FINAL [ AVG 0 (in H,0) Vo (STD) V,, (STD) Y VARIATION (%) AH;
1 0.8137 13 896.006 901.301 5.295 74 74 76 70 70 72.5 5.00 2.90 4.4778 4.4556 0.995 1.737
30 2 0.8137 13 901.301 906.609 5.308 74 76 79 70 72 74.25 5.00 2.90 4.4741 4.4556 0.996 1731
3 0.8137 13 906.609 911.936 5.327 74 79 80 72 73 76.00 5.00 2.90 4.4754 4.4556 0.996 1.726
AVG = 0.996 0.89
1 0.5317 13 912.40 917.596 5.196 74 79 80 75 82 79.00 7.50 1.20 4.3198 4.3672 1.011 1.655
19 2 0.5317 13 917.596 922.809 5.213 74 80 82 74 ed 78.25 7.50 1.20 4.340 4.3672 1.006 1.657
3 0.5317 13 922.809 928.018 5.209 74 82 83 144 78 80.00 7.50 1.20 4.3226 4.3672 1.010 1.652
AVG = 1.009 0.48
1 0.3307 13 | 928.304 933.524 5.220 74 82 83 78 79 80.50 12.00 0.44 4.3182 4.3460 1.006 1.561
12 2 0.3307 13 933.524 938.841 5.317 74 81 83 79 80 80.76 12.26 0.44 4.3964 Lﬁsss 1.009 1.560 :
3 0.3307 13 938.841 944.055 5.214 74 83 84 80 80 81.75 12.00 0.44 4.3032 4.3480 1.010 1.557 i
AVG = 1.009 0.41

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V,,, (std), and the critical orifice,

V, (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

AVERAGE AHg <[ 1.649 | /

(1) Pt = T Pbar+(AH713.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
(st 1 Tm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = 0.756 2 AH [ Vy(std)
(Vcr(Std) ( v'“ )
(2) Ver = K™ \ﬁ == = Volume of gas sample passed through the critical orifice, corrected to standard conditions
amb Tams = Absolute ambient temperature (°R - English, °K - Metric) Temperature Sensors
, K' = Average K' factor from Critical Orifice Calibration Reference In Out
(3) Vi Tt = DGM calibration factor °F °F °F i
) 34 34 35 i
67 67 67 ;
202 202 204

Pre Calibration 2008

e R e




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quulity - Service - Reliability

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure. ‘l !
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time

necessary to achieve a minimum.total volume of 5 cubic feet.

4) Record data and information in the GREEN cells, YELLOW cells are calculated. Facility BYU
INITIAL FINAL AVG (Ppar)
DATE:| 121712011 METER SERIAL #:| 1522588 BAROMETRIC PRESSURE (in Hg):] 25.65 25.65 I 25.65 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:| Console 3 CRITICAL ORIFICE SET SERIAL #:| 14538 EQUIPMENT ID #: Console #3 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR |VACUUM DGM READINGS (FT%) AMBIENT| DGM INLET |DGM OUTLET| DGM TIME (MIN)| | DGM aH (1) (2) (3) Y
! ORIFICE# | RUN# | (AVG) (in Hg) INITIAL FINAL J NET (V) INITIAL  FINAL | INITIAL  FINAL | AVG 0 (in H,0) Vrm (STD) Ve, (STD) Y VARIATION (%) AH; ,
1 0.5317 15 531.008 536.195 5.187 78 77 79 80 82 79.5 7.50 1.20 4.3677 44111 1.010 1.643
19 2 0.5317 15 536.195 541.558 5.363 78 79 82 82 85 82 7.75 1.20 4.4950 4.5582 1.014 1.636
3 0.5317 15 541.558 547.10 5.542 78 82 83 85 88 84.50 8.00 1.20 4.6237 4.7052 1.018 1.628
AVG = 1.014 0.00
1 .0 0.00
2 .0 0.00
3 0 0.00
AVG =
1 .0 0.00
2 0 0.00
3 0 0.00
AVG =

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V.,
(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

1) Vin = K. Vi Pbar +(AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
i) ! Tm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.750 )z AH (Vm(std))
Pbar * ® Ve(std) Vin
(2) Ver ua, = K' ‘—\[7;_-5— = Volume of gas sample passed through the critical orifice, corrected to standard conditions
i Tamp = Absolute ambient temperature (°R - English, °K - Metric)
V. K'= Average K' factor from Critical Orifice Calibration
(3) Y= ity = DGM calibration factor

’
Vm, ..

Pre Calibration 2008
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Type S Pitot Tube Inspection Data

—
Pitot Tube Identification: @ % A’
K . McNa gt e~

Technician:

Is Py=Pg?
Is 1.05+D, < D, < 1.50+ D, ?

\fe >
>

W <0.03125 in. W= -c ) ! 3 in.

W >3 inches W= !2 in.

Z > 3/4 inch = , in.

The pitot tube meets the specifications for a calibration factor of 0.84? \/-l— >

Temperature Sensor Calibration

Reference:
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) (F) ('F) CF)
AIR b« (b & o
Probe Continuity T~ ‘(‘(/5
Heat Check 248 | A "(,(O
AIR (Q/Cé 1% ©
ICEWATER || 3T 3L O
suck [pon water | ©O S | LY {
SILICONE OIL




TETCO
Sample Box Temperature Sensor Calibration

Date:  12/29/10 Calibrator:

Mike McNamara

Reference: Omega CL3512A

Thermacmanle Temperature Temperature Temp. Diff.
Unit ID Locationp Source Reference Sensor or Result
(Medium) C°F) C°F) ('F), PIF
Water 34 34 0
Oven
Water 203 203 0
Water 34 33 1
P
A i Water 203 204 7
Impiner Out Water 34 36 -2
pinger u Water 203 203 0
Water 32 34 -2
Oven
Water 203 204 -1
Water 32 33 -1
Probe O
B robe Ut Water 202 204 )
- Water 31 31 0
Sk Water 203 205 2
Water 34 36 -2
Oven =
Water 204 205 -1
Water 34 36 -2
p
C Pt Water 203 205 2
Impinger Out Joier 24 - =
PIRG Water 203 201 2
Water 33 33 0
Oven
Water 203 203 0
Water 33 33 0
Probe O
D e Water 202 203 ]
Impinger Out Wglet = L 0
i Water 203 201 2
Water 33 34 -1
Oven
Water 203 203 0
Water 33 34 -1
P
2 ohie 01 Water 203 204 q
Impinger Out Witer = = L
ping Water 203 204 -1
Water 33 33 0
Oven -
Water 203 202 1
Water 33 33 0
P
£ i Water 203 201 2
Impinger Out Water 33 34 -1
e Water 203 201 2
L 3 Water 33 34 -1
ol 1
' mpinger Out G Water 203 202 1
: Water 33 35 -2
1
, mpiger OutH Water 203 202 ]
, : Water 33 33 0
I O
ll mpinger Out | Water 203 204 |
o . Water 33 33 0
Im Out J
il pinger u Water 203 204 5




/ \ LIQUID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis

- EPA PROTOCOL GAS -
Customer TETCO (American Fork, UT)
Date July 13,2010
Delivery Receipt DR-29974
Gas Standard 45.0 ppm NQO, 45.0 opm Carbon Monoxide/Nitrogen
Final Analysis Date July 08, 2010
Expiration Date July 08,2012

DO NOT USE BELOW 150 psig

Analytical Data:

EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations:
Nitric Oxide: 43.7 ppm +/- 0.43 ppm
Carbon Monoxide: 46.3 ppm +/- 0.46 ppm
Nitrogen: Balance
Total NOx: 43.9 ppm
** Total NOx for Reference Use Only **

Reference Standards

SRiVI/GMIS GMi5 GMIS/GMIS

Cylinder Number: EB-0021453 CC-125604/CC-233168
Concentration: 48.68 ppm NO 25.5 ppm CO/50.67 ppm CO
Expiration Date: 05/05/12 02/27/12 - 02/12/12

Certification Instrumentation

Component: Nitric Oxide Carbon Monoxide
Make/Model: Horiba-CLA 510 Nicolet-NEXUS 470
Serial Number: 43331870031 AEP99000154
Principal of Measurement: Chemiluminescence FTIR

Last Calibration: June 14,2010 July 07,2010

Cylinder Data

Cylinder Number: CC-310793 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
Expiration Date: July 08,2012 4

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

7 ‘,: Siz/
Certified by: ‘

Adam Strickland

“UNMATCHED EXCELLENCE"

2564 PEMBERTON DRIVE APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 Fax (407)-292-3313
WWW.LIQUIDTECHCORP.COM




/ \ LIQUID TECHNOLOGY CORPORATION

"INDUSTRY LEADER IN SPECIALTY GASES”

Certificate of Analysis
- EPA PROTOCOL GAS -

Customer TETCO (American Fork, UT)
Date August 06, 2010
Delivery Receipt DR-30291
Gas Standard 90.0 ppm NO, 90.0 ppm Carbon Monoxide/Nitrogen
Final Analysis Date August 06, 2010
Lxpiration Date August 06,2012

DO NOT USE BELOW 150 psig
Analvtical Data: '
EPA Protocol, Section No. 2.2, Procedure G-1.

Reported Concentrations:
Nitric Oxide: 88.9 ppm +/- 0.88 ppm
Carbon Monoxide: 91.9 ppm +/- 0.91 ppm
Nitrogen: Balance
Total NOx: 88.9 ppm
** Total NOx for Reference Use Only **

Reference Standards
SRM/GMIS GMIS

GMIS/GMIS
Cylinder Number: EB-0021453 CC-233168/CC-231409
Concentration: 48.68 ppm NO 50.67 ppm CO/102.53 ppm CO
Expiration Date: 05/05/12 02/12/12 - 07/14/11
Certification Instrumentation
Component: Nitric Oxide Carbon Monoxide
Make/Model: Horiba - CLA 510 Nicolet-NEXUS 470
Serial Number: 43331870031 AEP99000154
Principal of Measurement: Chemiluminescence FTIR
Last Calibration: July 19,2010 July 07,2010
Cylinder Data
Cylinder Number: EB-0024198 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F

Expiration Date: August 06, 2012

Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.

// : A
Certified by: e M

Adam Strickland

“UNMATCHED EXCELLENCE"

2564 PEMBERTON DRIVE APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 Fax (407)-292-3313

www.LIQUIDTECHCORP.COM




Scott Specialty Gases

www.scottgas.com

8832 DICE ROAD

Shipped SANTA FE SPRINGS CA 90670-2516

Trom: Phone: 800-323-2212 Fax: 562-464-5262
CERTIFICATE OF ANALYSTIS

LZLA-CYL-SALT LAKE CITY (LOC 84427) DOCUMENT#:43025901 -002

PO# : PURES

TRANSFER ACCOUNT- FILL LO ITEM #: P841-30AL

_676 SOUTH 700 WEST DATE: 31Aug2011

SALT LAKE CITY UT 84104

e

CYLINDER #: CC236971
FILL PRESSURE: 02000 PSIG

ZURE MATERIAL: NITROGEN CAS# 7727-37-9
ZRADE: ACID RAIN CEM O

URITY's 99.9995%

MAXIMUM ACTUAL
IMPURITY CONCENTRATIONS CONCENTRATIONS
S02 0.1 PPM <0.1 PPM
NOX 0.1 PPM <0.1 PPM
COo 0.5 PPM <0.5 PPM
Co2 1 PPM <0.5 PPM
THC 0.1 PBEM <0.1 PPM
H20 2 PPM 1.9 PPM
02 0.5 PPM 0.4 PPM
QC BATCH : SB00042184
ENALYST:
JMU




NO, Converter Efficiency Test

Date Time Output

12/6/11 5:01 34.0
12/6/11 5:02 34.0
12/6/11 5:03 34.0
12/6/11 5:04 34.0
12/6/11 5.05 34.0
12/6/11 5:06 33.9
12/6/11 5.07 33.9
12/6/11 5:08 34.0
12/6/11 5:09 33.9
12/6/11 5:10 33.8
12/6/11 5:11 33.9
12/6/11 5:12 33.8
12/6/11 5:13 33.9
12/6/11 5:14 33.9
12/6/11 515 33.8
12/6/11 5:16 33.8
12/6/11 547 33.8
12/6/11 5:18 33.8
12/6/11 519 33.8
12/6/11 5:20 33.8
12/6/11 5:21 33.8
12/6/11 5:22 33.8
12/6/11 5:23 33.8
12/6/11 5:24 33.8
12/6/11 5:25 339
12/6/11 5:26 33.9
12/6/11 5.27 33.9
12/6/11 5:28 33.9
12/6/11 5:29 33.9
12/6/11 5:30 33.9

END

Concentration of Certified Gas used

Diluted with air at approx 1:1
Instrument Span

N OxPeak
N OxF inal

(Eq. 7E-9) Effnoz

Average Reading

40 CFR 60 Appendix A-4, Method 7E, Section 16.2.2
Fill a Tedlar bag approximately half full with either ambient air, pure oxygen, or an oxygen standard gas with at
least 19.5 percent by volume oxygen content. Fill the remainder of the bag with mid-level NO in nitrogen
calibration gas...
Immediately attach the bag to the inlet of the NO, analyzer (or external converter if used)...

NOxFinal~

88.9

88.9

34.0
33.9
0.4

33.9

ppmdv NO,

ppmadv

%

ppmdv

Measure the NO,

concentration for a period of 30 minutes. If the NO, concentration drops more than 2 percent absolute from the
peak value observed, then the NO, converter has failed to meet the criteria of this test. Take corrective action.
The highest NO, value observed is considered to be NO,s.,. The final NO, value observed is considered to be




APPENDIX F

The testing protoco] and other correspondence related to the tests are included here.

|
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Jraretea,

Licutenant Governor

Department of
Environmental Quality

Amanda Smith

el Exceutive Director D
.
State of Utah o _
DIVISION OF AIR QUALITY
GARY R. HERBERT Bryce C. Bird

Governor Director

GREG BELL

November 15. 2011 DAQC-1265-11

Site ID 10790 (B4)
Paul Greenwood

Brigham Young University
Physical Plant Department
223 BRWEB

Provo. UT 84602

Dear Mr. Greenwood:
Re:

Brighum Young University — Central Heating Plant Boilers #4 and #6 - Protocol Review and
Test Date Confirmation — Utah County

The testing protocol for the Brighum Young University Central Heating Plant Boilers #4 and #6
dated October 27. 201 1. has been reviewed and found acceptable. The agreed upon test date is
December 6-7. 2011.

Acceptance of a protocol does not relieve the owner/operator and the testing contractor from strict
adherence to all applicable EPA methods. Utah Division of Air Quality DAQ) policies, Utah Air
Quality Rules (U -\QR . and methods approved by the Executive Secretary. Any deviation from
EPA methods. DAQ policies. UAQR. and methods approved by the Executire Secretary must be
addressed separately and express written consent given prior to commencement of testing.

The DAQ requir

es that all test reports include a statement signed by a responsible official
certifying that:

A Testing was conducted while the source was operating at the rate and/or conditions
specified in the applicable approval order. operating permit. or federal regulation.

B. During testing. the source combusted fuels. used raw materials. and maintained
process conditions r'epre<en(z1ti\‘e of normal operat'ons and operated under such
other relevant conditions specified by the Executive Secretary.

C.

Based on information and belief formed after reasonable inquiry. the statements
and information contained in the report are true. accurate. and complete.

195 North 1950 West « Salt Lake City. UT
Mailing Address: P.O. Box 144820 « Sait Lake Citv. UT 84114-4320
Telephone (801) 336-4000 « Fax (301)536-4099 « T.D.D. (801) 35364414
www.deqautah. g
‘rinted on ]O”(/ recyeled paper

L




|

DAQC-1265-11
Page 2

If you have any questions. call me at (801) 536-4438 or e-mail me at rleishman @utah.gov.

Rob Leishman. Environmental Scientist
Division of Air Quality

RL:1k

cc: Utah County Health Department
TETCO




NO, COMPLIANCE EMISSION TESTING PROTOCOL
BRIGHAM YOUNG UNIVERSITY, PROVO, UTAH
CENTRAL HEATING PLANT BAGHOUSE
BOILERS #4 AND #6

Project Organization and Responsibility

The following personnel and the testing contractor are presently anticipated to be involved in the
testing program. Utah Department of Environmental Quality, Division of Air Quality (DAQ)
may have their own personnel or contractor to observe all phases including the process.

Company Contacts

Brigham Young University Paul Greenwood (801) 422-5438

Physical Plant Department Assistant Director, Utilities, Engineering and Maintenance
225 BRWB

Provo, UT 84602

Test Contractor

TETCO Dean A. Kitchen (801) 492-9106
391 East 620 South Paul Kitchen

American Fork, UT 84003

During these tests only Brigham Young University (BYU) personnel listed above or assigned

personnel from the operation are authorized to answer or obtain answers to pertinent questions
on the process conditions or the test protocol.

Test Schedule

It is planned to complete this test project December 6-7, 2011. The testing crew will arrive, set
up and take preliminary measurements December 5*. Testing will begin the morning of
December 6™. A pretest meeting may be held at the request of BYU or DAQ.

Project Description

This test project will be conducted to comply with the requirements of BYU’s Title V Operating
Permit, Permit No. 4900004002, which requires testing Boilers #4 and #6 for NO, emissions

every three years. Testing will be performed according to EPA Methods 1-4, and 7E and will
include accumulating process and production data.




Test Procedures

Three tests runs will be conducted on each unit for NO, emissions. Testing will be EPA
Methods 1-4 and 7E as specified in 40 CFR 60, Appendix A. One Method 4 test may span up to
three Method 7E tests. Specific test procedures are as follows:

EPA Methods 1-4

1. Boilers #4 and #6 have a common exhaust stack with an inside diameter of 136 inches.
The sample ports are located 46 feet downstream and 57 feet upstream from any flow
disturbance and conform to EPA Method 1. Sample points will be selected according to
EPA Method 1 for a non-particulate traverse.

R EPA Method 2 will be used to determine gas stream velocity. Type “S” pitot tubes will
be used with a C, factor of 0.84. Dual inclined/vertical manometers with graduations in
0.01 inches of water will be used. If flows are below 0.05 inches of water a more
sensitive manometer will be used. The graduations marks on int are 0.005 inches of
water. Direction of gas flow will be checked for cyclonics prior to testing.

i A A barometer will be used to measure the barometric pressure. It is periodically checked
against a mercury barometer. Prior to testing it will be checked to assure an accurate
barometric pressure.

4. EPA Method 3 will be used to determine the gas stream dry molecular weight. An
integrated flue gas sample will be taken from the exhaust line after the dry gas meter
orifice during each run and analyzed at the completion of the test with an Orsat to
determine the molecular weight of the effluent gas stream.

5. The Method 4 test run time will be sufficient to sample at least 21 dscf as required by
Method 4.

6. The probe liners will be 316 stainless steel.

7. Preparation and clean-up by the contractor will be performed in the contractor's testing

trailer. Laboratory work and analysis will be performed by the testing contractor as soon
as possible after all tests have been completed.

8. If plant maintenance or operating problems arise during the test, the test may be stopped.
This determination will be made by the Brigham Young University representatives or
operating personnel in consultation with agency representatives.

b Current calibration data is submitted in Appendix A of this protocol. Any equipment
calibration that fall past due prior to the test date will be recalibrated prior to use.




Gaseous Analyzer Measurements

The following procedures will be used fo the Method 7E tests:

L

A gaseous analyzer will be used to measure the NO, concentrations during the
emissions test project. It is planned to run the NO, machine on the 0-250 ppm range.
EPA Protocol 1 gases will be used as calibration standards with dry nitrogen as a zero
gas.

A gaseous analyzer may be used to measure the O, concentrations in place of an Orsat
analysis during the emissions test project. If operated, the O, analyzer would be run on
the 0-10 percent range. EPA Protocol 1 gases would be used as calibration standards
with dry nitrogen as a zero gas.

The gas analyzer sampling train will consist of the following: an in-stack glass fiber
filter, heated stainless steel probe, Teflon heated sampling line to the water removal
system, water removal system, Teflon transport lines, gas manifold, and out of stack
Teflon filter after the gas manifold but prior to analyzers. The sampling train is built
such that the sampled gas only comes in contact with inert materials, i.e., Teflon,
stainless steel, and glass.

The number of sample points for the Method 7E sampling train will be determined
according to the results of a stratification check as per Method 7E, section 8.1.2.

The NO, converter efficiency check will be completed according to Method 7E, section
1622,

Bias checks, calibration drift, zero drift and calibration error will follow the specified
guidelines of EPA Method 7E. Interference responses were determined in the factory
and no alterations have been done, therefore, factory specifications are satisfactory.

A data loggef will be used to record measured concentrations. Gas analyzer data during
port changes will not be considered valid data.

Test Area

The test area shall include the Heating Plant control room, main floor, and stack areas, and the
area around the contractors testing trailer.

Process Data




process parameters will be made available to DAQ personnel and included in the test report.

Quality Assurance

All testing and analysis in these tests will be conducted according to Methods 4 and 7E as
specified in this protocol, and appropriate sections of the EPA Quality Assurance Handbook for
Air Pollution Measurement Systems Vol. II1.

Reporting

Complete copies of raw data, calculations and summary of test will be included in reports. All
process and production data will be recorded and retained for inspection and copying by DAQ.
The contractor will furnish copies of the test report to Paul Greenwood, Assistant Director,
Utilities, Engineering and Maintenance.




I Appendix A

.lity Schematic




I e wn wm wm mm R R
= = = "BYU Central Heating Plant

Facility:

Stack Identification: Mall] StaCk:a Natural GaS

|«—2—>|
T A
o a: Distance upstream from next disturbance, in. 57
B: Distance downstream from last disturbance, in. 46'
y: Distance of Sample Level to Ground, feet approx. 75'
@: Stack Inside Diameter, inches 136"
Estimated Moisture, percent 12.0%
4 Estimated Temperature, °F 325

Estimated Velocity, fpm 800 |

Number of Ports 4 /

Process

/ Type:
Control Unit

p
\
‘i\\ " Nat. Gas Fired Water Heater (Boiler)

None

A

Figure 1. Facility Schematic Representation

—




Calibration Data

Appendix B




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quality - Service = Reliability

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
; e ENVIKUNNENIAL DUFFLY CUNIFANY
2) Record barometric pressure before and after calibration procedure.
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
4) Record data and information in the “: cells, YELLOW cells are calculated. Facility New Calibration 2011
INITIAL FINAL AVG (P,..)
DATE:| 12/15/2010 METER SERIAL #:[ 1522588 BAROMETRIC PRESSURE (in Hg):l 25.30 l 25.30 l 253 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 3 CRITICAL ORIFICE SET SERIAL #: 14538 EQUIPMENT ID #: Console #3 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR | VACUUM DGM READINGS (FT®) AMBIENT| DGMINLET |[DGMOUTLET| DGM TIME (MIN)| | DGM AH (1) 2) (3) Y ‘
ORIFICE# | RUN# | (AVG) | (inHg) INITIAL FINAL | NET (V,,) INITIAL  FINAL | IMTIAL  FINAL | AVG 0 (in H,0) V, (STD) V., (STD) Y VARIATION (%) AH; |
1 0.8137 13 896.006 901.301 5.295 74 74 76 70 70 72.5 5.00 2.90 4.4778 4.4556 0.895 1.737
30 2 0.8137 13 901.301 906.609 5.308 74 76 79 70 72 74.25 5.00 2.90 4.4741 4.4556 0.996 1.731
3 0.8137 13 906.609 911.936 5.327 74 79 80 72 73 76.00 5.00 2.90 4.4754 4.4556 0.996 1.726
AVG = 0.996 -0.89
1 0.5317 13 912.40 917.596 5.196 74 79 80 75 82 79.00 7.50 1.20 4.3198 4.3672 1.011 1.655
19 2 0.5317 13 917.596 922,809 5.213 74 80 82 74 77 78.25 7.50 1.20 4,340 4.3672 1.006 1.657
3 0.5317 13 922.809 928.018 5.209 74 82 83 77 78 80.00 7.50 1.20 4.3226 4.3672 1.01 1.652
AVG = 1.008 0.48
1 0.3307 13 928.304 933.624 5.220 74 82 83 78 78 80.50 12.00 0.44 4.3182 4.3460 1.006 1.561 ¥
12 2 0.3307 13 933.524 938.841 5.317 74 81 83 79 80 80.75 12.25 0.44 4.3964 4.4366 1.009 1.560
3 0,3307 13 938.841 944,055 5.214 74 83 84 80 80 81.75 12.00 0.44 4.3032 4.3460 1.010 1,557 { “
AVG = 1.009 0.41

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: i

The following equations are used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V., ‘
AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = i

(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

(1) m o i Phar + (Al /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions
(st ! I'm K, = 17.84 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.756 )2 AH fV,(std)
Ver K '* I‘—h,“f,,* o " : i ey (V ¥ )
(2) Vel STamb = Volume of gas sample passed through the critical orifice, corrected to standard conditions
T.ms = Absolute ambient temperature (‘R - English, °K - Metric) Temperature Sensors (4-28-08)
" K'= Average K' factor from Critical Orifice Calibration Reference In Out
(3) y = el = DGM calibration factor °F °F °F
Vmi 34 34 35
67 67 67
202 202 204

Pre Calibration 2008




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

2) Record barometric pressure before and after calibration procedure.

3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet.
cells, YELLOW cells are calculated.

4) Record data and information in the

Quality - Service - Reliability

2011 Pre-Calibration

INITIAL FINAL AVG (Py,,)
DATE:| 1211512010 METER SERIAL #:| 27863 BAROMETRIC PRESSURE (in Hg):[ 26.25 25.25 25.25 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 4 CRITICAL ORIFICE SET SERIAL #:|  14563S EQUIPMENT ID #: Console #4 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR | VACUUM DGM READINGS (FT°) AMBIENT| DGMINLET |DGMOUTLET| DGM TIME (MIN)| | DGM AH (1) (2) (3) Y
ORIFICE# | RUN# | (AVG) | (inHg) INITIAL FINAL NET (V,,) INITIAL  FINAL | INIMAL  FINAL | AVG 0 (in H,0) V, (STD) V,, (STD) Y VARIATION (%) AH;
1 0.8137 13 949.501 954.735 5.234 72 68 73 66 68 68.75 5.00 2.60 4,4450 4.4552 1.002 1.564
30 2 0.8137 13 954.735 960.015 5.280 72 73 76 68 70 71.75 5.00 2.60 4.4588 4.4552 0.999 1.556
3 0.8137 13 960.015 965.317 5.302 72 76 80 70 70 74.00 5.00 2.60 4,4585 4,4552 0.999 1,549
AVG = 1.000 -0.32
1 0.5317 13 966.902 972.124 5.222 72 82 86 72 76 78.00 7.50 112 4.3318 4,3668 1.008 1,542
19 2 0.5317 13 972.124 977.544 5.420 72 86 | 88 76 80 82.50 7.75 112 4.4671 4.5123 1.010 1.532
3 0.5317 13 977.544 982.827 5.283 72 88 90 80 83 85.25 7.50 112 4,3322 4.3668 1.00 1.524
AVG = 1.009 0.52
1 0.3307 13 983.4500 988.857 5.407 72 88 89 83 87 86.75 12.25 0.42 4.4127 4.4361 1.005 1.470
12 2 0.3307 13 988.857 994.191 5.334 72 89 92 87 89 89.26 12.00 0.42 43333 4.3456 1.003 1.464
3 0.3307 13 994.191 999.697 5.506 72 92 93 90 92 91.75 12.25 0.42 4.4528 4.4361 0.996 1457 ‘l |
AVG = 1.001 -0.20

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:

The following equations are used to calculate the standard volumes of air passed through the DGM, V,,, (std), and the critical orifice, V,,
(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

*har H 13,
M Vm, = K, *¥m* i~———‘" Lo b 1,/\ 4 Lﬂ
’ Tm
I'er, = K'* LOr 3O
(2) Catd ) m
(3) y = Tl

[ n,\nhls

= Net volume of gas sample passed through DGM, corrected to standard conditions
K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)

T, = Absolute DGM avg. temperature (°R - English, °K - Metric)

= Volume of gas sample passed through the critical orifice, corrected to standard conditions
Tamo = Absolute ambient temperature (°R - English, °K - Metric)

K=

= DGM calibration factor

Average K' factor from Critical Orifice Calibration

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = |

AVERAGE AHg =[ 1.517 §

AHg= (0750 \* AH (Vy(std)
Vedlstd) Vi

Temperature Sensors

Reference in Out
°F °F hE
33 34 34
67 67 67
201 203 202

combined Console 2011




METHOD 5 DRY GAS METER CALIBRATION USING CRITICAL ORIFICES

Quality - Service - Reliability

1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.
2) Record barometric pressure before and after calibration procedure. l
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet. 2011 Pre-Calibration
4) Record data and information in the 4 cells, YELLOW cells are calculated.
INITIAL FINAL AVG (P,,.)
DATE:| 12/20/12010 METER SERIAL #: 68092 BAROMETRIC PRESSURE (in Hg):] 25.10 25,10 25.10 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console § CRITICAL ORIFICE SET SERIAL #: 14535 EQUIPMENT ID #: Conso'e #5 ORIFICE SHOULD BE RECALIBRATED
K' TESTED TEMPERATURES °F ELAPSED l
FACTOR [ VACUUM DGM READINGS (FT°) AMBIENT| DGMINLET | DGM OUTLET DGM TIME (MIN) DGM AH 1) (2) (3) Y
’ ORIFICE # ] RUN# | (AVG) | (inHg) INITIAL FINAL NET (V,,) INITIAL  FINAL | INMAL  FINAL |  AVG 0 (in H,0) V,, (STD) V., (STD) Y VARIATION (%) AH; l
1 0.8137 12 155.004 161.521 6.517 74 82 83 89 93 86.75 6.00 2.55 5,320 5.3045 0.997 1.498
30 2 0.8137 12 161.521 168.043 6.522 74 83 83 93 96 88.75 6.00 2.55 5,3046 5.3045 1.000 1.493
3 0.8137 12 168.043 174.568 6.525 74 83 83 96 99 90.25 6.00 2.55 5,2926 5.3045 1,002 1.489
AVG = 1.000 -0.09
1 0.5317 13 136.700 142.672 5.972 74 81 80 84 86 82.75 8.50 1.11 4.8905 4.9104 1.004 1,532
1 9 2 0.5317 13 142.672 148.297 5.625 74 80 81 86 88 83.75 8.00 1.11 4.5978 4.6215 1.005 1.529
3 0.5317 13 148.297 153.926 5.629 74 81 82 88 89 85.00 8.00 1.1 4.5905 4.6215 1.007 1.526 }
AVG = 1.005 0.47 ‘
1 0.3307 13 116.20 125.809 9.609 74 76 78 77 80 77.78 22.00 0.40 7.9255 7.9047 0.997 1.437 -
12 2 0.3307 13 125.809 131.076 5.266 74 78 80 80 81 79.75 12.00 0.40 4.3273 4.3117 0.996 1.432
3 0.3307 13 131.075 136.357 5.282 74 80 81 81 84 81.50 12.00 0.40 4.3264 43117 0.997 1,428 !
AVG = 0.997 -0.38

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:

The following equations ar

(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

™ Vmgg,
(2) Fer,
(3)

¢ used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V.,

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y = 1.001
AVERAGE AHg =_—1 .485

Pbar +(AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions

=K, *Vm* ———————— e o
Tm K, = 17.64 °Rfin. Hg (English), 0.3858 "K/mm Hg (Metric) 3
T,, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.756 ) AH r‘,,(std))
o Phar ¥ O Ve,(std) Vi
wiy = K * \/T—ig = Volume of gas sample passed through the critical orifice, corrected to standard conditions
o Toms = Absolute ambient temperature (°R - English, °K - Metric) Temperature Sensors

) K'= Average K' factor from Critical Orifice Calibration Reference In Out
Ve Ve, = DGM calibration factor °F °F °F
Vm . 32 32 32
72 73 73
203 201 202

combined Console 2011
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1) Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

2) Record barometric pressure before and after calibration procedure. I
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet. 2011 Pre-Calibration
4) Record data and information in the :ii:1.% cells, YELLOW cells are calculated.
INITIAL FINAL AVG (P,,)
DATE:| 12/14/2010 METER SERIAL #: 26144 BAROMETRIC PRESSURE (in ﬁg):l 25.20 [ 25.20 I 25.20 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console sx CRITICAL ORIFICE SET SERIAL #:| 14538 EQUIPMENT ID #: [ Console #6 ORIFICE SHOULD BE RECALIBRATED
K TESTED TEMPERATURES °F ELAPSED l
FACTOR |VACUUM DGM READINGS (FT%) AMBIENT| DGM INLET |DGM OUTLET| DGM TIME (MIN)| [ DGM AH (1) (2) (3) Y
I ORIFICE # l RUN# | (AVG) (in Hg) INITIAL FINAL ] NET (V,,) INITIAL  FINAL | INITIAL  FINAL AVG 0 (in H,0) V., (STD) V., (STD) Y VARIATION (%) AH;
1 0.8137 13 443.725 449.104 5.379 71 73 79 73 73 74.5 5.00 3.00 4.5153 4.4506 0.986 1.788
30 2 0.8137 13 449.104 454.492 5.388 7 79 82 73 73 76.75 5.00 3.00 4.5039 4.4506 0.988 1.780
3 0.8137 13 454.492 459.885 5.393 71 82 85 73 74 78.5 5.00 3.00 4.4934 4.4506 0.990 1.775
AVG = 0.988 -0.51
1 0.5317 12 460.802 466.60 5.798 72 78 80 75 75 77.00 8.25 1.20 4.8192 4.7939 0.995 1.662
1 9 2 0.5317 12 466.60 471.872 5.272 72 80 81 75 75 77.75 7.50 1.20 4.3759 4.3581 0.996 1.659
3 0.6317 12 471.872 477.157 5.285 72 81 81 75 76 78.25 7.50 1.20 4.3826 4.3581 0.994 1.658
AVG = 0.995 0.19
1 0.3307 12 477.70 482.955 5.255 72 78 79 76 77 77.50 12.00 0.43 4.3540 4.3370 0.996 1.534
1 2 2 0.3307 12 482.955 488.227 5.272 72 79 82 7 78 79.00 12.00 0.43 4.3559 4.3370 0.896 1.530 |
3 0.3307 12 488.227 493.613 5.386 72 82 82 78 80 80.50 12.25 0.43 4.4378 4.4273 0.998 1.526 i ]
AVG= 099 0.33 ;

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS: f
The following equations are used to calculate the standard volumes of air passed through the DGM, V, (std), and the critical |
orifice, V,, (std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above. AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

AVERAGE AHg = 1.657

(1) B o R o Pbar + (AH /13.6) = Net volume of gas sample passed through DGM, corrected to standard conditions ‘
vy | m K, = 17.64 °R/in. Hg (English), 0.3858 °K/Imm Hg (Metric) i
T, = Absolute DGM avg. temperature (°R - English, °K - Metric) AHg = ( 0.756 2 AH m(std) m
... Pbar *© Ve (std) (V Vo ) lﬂ
(2) Fer uuy = K'* T = Volume of gas sample passed through the critical orifice, corrected to standard conditions i
Tamb T.ms = Absolute ambient temperature (°R - English, °K - Metric) Temperature Sensors ‘;l
, K' = Average K' factor from Critical Orifice Calibration Reference In Out ‘:“
(3) Y = l_"Lﬁ = DGM calibration factor °F °F °F
b s 33 33 34
68 67 67
202 202 202

combined Console 2011
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Select three critical orifices to calibrate the dry gas meter which bracket the expected operating range.

2) Record barometric pressure before and after calibration procedure.
3) Run at tested vacuum (from Orifice Calibration Report), for a period of time
necessary to achieve a minimum total volume of 5 cubic feet. 2010 Pre-Calibration Console 7
4) Record data and information in the < cells, YELLOW cells are calculated.
INITIAL FINAL AVG (P,,,)
DATE:| 12/16/2010 METER SERIAL #: 68092 BAROMETRIC PRESSURE (in Hg):| 25.45 25.45 25.45 IF Y VARIATION EXCEEDS 2.00%,
METER PART #:|Console 7 CRITICAL ORIFICE SET SERIAL #: 14538 EQUIPMENT ID #: Console #7 ORIFICE SHOULD BE RECALIBRATED
K' TESTED TEMPERATURES °F ELAPSED l
FACTOR [ VACUUM DGM READINGS (FT*) AMBIENT| DGMINLET | DGM OUTLET DGM TIME (MIN) DGM AH (1) (2) (3) Y |
I ORIFICE# | RUN# | (AVG) [ (inHg) INITIAL FINAL NET (V) INITIAL  FINAL | INITIAL  FINAL | AVG 0 (in H,0) V., (STD) V,, (STD) Y VARIATION (%) AH;
1 0.8137 12 3.7040 12.435 8.731 75 88 89 89 89 88.75 8.00 3.10 7.2110 71646 0.994 1.796
30 2 0.8137 12 12.435 19.003 6.568 75 B9 89 89 91 89.5 6.00 3.10 5.4171 5.3734 0.992 1.793
3 0.8137 12 19.003 24,463 5.460 75 89 89 92 93 90.75 5.00 3.10 44931 4.4779 0,997 1.789
AVG 0.994 -0.38
1 0.5317 12 968.901 974.579 5.678 75 80 81 84 86 82.75 8.00 1.15 4.71489 4.6816 0.993 1.569
1 9 2 0.5317 12 974.579 980.960 6.381 75 81 82 86 B8 84.25 9.00 1.15 5.2840 5.2668 0.997 1.564
3 0.5317 12 980.960 986.636 5.676 75 82 83 88 89 85.50 8.00 1.1§6 4.6894 4.6816 0.998 1.561
AVG = 0.996 -0.18
1 0.3307 12 986.900 992.147 5.247 75 82 83 85 86 84.00 12.00 0.47 4.3385 4.367 1.007 1.650
1 2 2 0.3307 12 992.147 997.418 5.272 75 83 84 86 86 84.75 12.00 0.47 4.3531 4.3677 1.648
3 0.3307 12 997.419 1,002,711 5.292 75 84 84 86 86 85.00 12.00 0.47 4.3676 4.3677 1.647
AVG = 0.56

USING THE CRITICAL ORIFICES AS CALIBRATION STANDARDS:
The following equations are used to calculate the standard volumes of air passed through the DGM, V,, (std), and the critical orifice, V,,

(std), and the DGM calibration factor, Y. These equations are automatically calculated in the spreadsheet above.

(1)

'm

(2) Ier,

(3)

(atdy

Phar + (Al /13'(»;)

sty

= Net volume of gas sample passed through DGM, corrected to standard conditions

=K, *Vm* —m8m—— o o )
T'm K, = 17.64 °R/in. Hg (English), 0.3858 °K/mm Hg (Metric)
T,, = Absolute DGM avg. temperature (°R - English, °K - Metric)
L Phar
iy = N \/7*, = Volume of gas sample passed through the critical orifice, corrected to standard conditions
umb T, = Absolute ambient temperature (°R - English, °K - Metric)

v K'= Average K' factor from Critical Orifice Calibration
Y = i = DGM calibration factor

Vm

AVERAGE DRY GAS METER CALIBRATION FACTOR, Y =

1.003

1.000

1.003
0.998

AVERAGE AHg = 1.668

AHg = 0.756
Ve(std)

Temperature Sensors

Reference In
OF DF
32 33
72 73
120 120

Out

33
73
121

2 AH [V, (std)
) 0T

combined Console 2011
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Type S Pitot Tube Inspection Data

L Z& - l O Pitot Tube Identification. (0 q

Technician: __{_ (MAe A0S 2 (T

— L o b= 150 i Is PA=Pa?_Ye S

Is 1.05D, € D, < 150D, ? Yes
I Py= ':S’z-er in
ﬁa‘ Pe=  Z_| in.
o< 10 o = l o
a, <10° a,= { ©
-y
I A Bl . [ .
A By <5 By =
By <5° B.= ( °
B
\} B2

Z<0.125in Z= .OO' in.

Tan 8 PusTiow g : )
1
]
|
\

\
r ramean: 4:'\\’ > 3 inches Y= L( / 5! in.

pitot tube meets the specifications for a calibration factor of 0.84? y P

Temperature Sensor Calibration

Reference
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) ('F) ('F) (°F)
AIR (o g by &
—~—— N (
Probe Continuity <2

Heat Cheek 248 | <o———"| | , & O
AIR 4 L

l ICEWATER | N 7. = O

BoiL wATER || LO Uf ’(,0( |

SILICONE OIL




Type S Pitot Tube Inspection Data

p R
Date: ! z .~ Zg > -'D Pitot Tube Identification: (O % A
o Technician: K . M N #A e o~

l ‘ lrpA
e | s Pahet_\fe >
e Is 105°D, < D, < 150+D,? \/—e—">>
P, = . 26)5‘( in.

LN in

[

a, < 10° = \ ¢

B | @, < 10° = £ °

) o, o
By <3° Bi=
9]
S—— bess  pe O
I NI B2

Z<0.125in. z= _« PO in.

' e T w W <003125 in w= «my | 3 in
e o S . —E—=

: ‘("L\\ Z>3/4inch

Y > 3 inches Y= 0/ in.

The pitot tube meets the specifications for a calibration factor of 0.84? \/-l- S

Temperature Sensor Calibration

Reference
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) 'F) (°F) (°F)
AIR b% W& ©
Probe Continuity Te—— \{ 1 S
Heat Check 248 i ~AAM ’(,( )
AIR loc/ 9% ©
ICEWATER || 3T 3T O
Stack

o~
BOILWATER | TO S | LY !
SILICONE OIL




Type S Pitot Tube Inspection Data

Date: 4 2 = 2/_6 D ‘Q ) Pitot Tube Identification (D_’O e G

- Technician: LC NMcC N oA 0O

i Dt= EZS in P,=Ps? Ve >

1 =

Is 1.05:D, < D, 1.50-D,? s D

Py= L‘( 7 ‘81 in.

Yk By S

o, < 10° o= ( 2 =
a, < 10° uy= Z °

Bx<5° Bi= z— °

g,<5° B.= T °

W <0.03125 in W= .(2(25/ in.

—ﬂ‘————”t:' —————  W>3inches W= ('1 /q in
1
o 1

The pitot tube meets the specifications for a calibration factor of 0.84? z RSN

Temperature Sensor Calibration
Reference:

Temperature Temperature

Temperature
Source Reference Sensor

Difference
(Medium) (’F) CF) 63

AIR G G )

Probe G ey

Continuity - 7 < >

' Heat Check 245 || ™ 7 Ve 1460

AIR b7 (PR O
ICE WATER || X - T O
BOILWATER | 7.0¢f | o |l 1D

SILICONE OIL

Stack




Date IZ'ZD" ,D

e
' SN B

Type S Pitot Tube Inspection Data

Dt=__ - z \' Sﬂl:

Pitot Tube Identification /,,0' é? o= /

Technician: ‘L«( " M C u a v a Ao~

s Pa=Ps? /e S

Is 1.05+D,< D, < 150:D,? \,/ e S

P= H T2/ in.
Pg=_ lf S‘w ‘7/ n.
a, < 10° o« = > °
a; <10° o = l °
Br<s® B = (' °
B <5 p=__ L~ .
2<0.125in g= JOSE w

W <0.031251n.

Z > 3/4 inch

Y > 3 inches

W= 02‘50 in.

W= C-/
Z= \ \/Z in.

The pitot tube meets the specifications for a calibration factor of 0.84? Y {/‘5’

Temperature Sensor Calibration

Reference
Temperature Temperature Temperature
Source Reference Sensor Difference
(Medium) (F) Cr) (°F)
aw_ | GY v ¥ ©
Frobe Continuity s Y <5
Heat Check 248 || ~——7 \/'f/e) 7.5 0
AIR 0¥ (z « 6
ICEWATER (| R 7 2T e
Stack llpor wATER || T 0L 2041 0
SILICONE OIl.




TETCO

Sample Box Temperature Sensor Calibration

Date:  12/29/10 Calibrator: Mike McNamara Reference: Omega CL3512A
Temperature Temperature Temp. Diff.
Th
Unit ID E:::tciz:ple Source Reference Sensor or Result
(Medium) CF) (°F) (F), PIF
Oven Water 34 34 0
Water 203 203 0
Water 34 33 1
| P
| A e Water 203 204 ]
Tl Water 34 36 -2
pinge Water 203 203 0
I oven Water 32 34 2
Water 203 204 -1
Water 32 33 -1
P
B wie Water 202 204 )
r—— Water 31 31
proger Water 203 205 2
Water 34 36 -2
Oven =
Water 204 205 -1
Water 34 36 -2
P
C O Water 203 205 2
l - Water 34 36 -2
i Water 203 201 2
Oven Water 33 33 0
Water 203 203 0
Water 33 33 0
D Rt Water 202 203 a
' Impi Out Water 33 33 0
PR Water 203 201 2
B Water . 33 34 -1
l Water 203 203 0
Water 33 34 -1
P
E Bobes it Water 203 204 5
l Impinger Out Water 33 33 0
s Water 203 204 5
Water 33 33 0
Oven -
l Water 203 202 1
Water 33 33 0
Probe O
¥ robe ut Water 203 201 2
' P Water 33 34 il
P Water 203 201 2
. Water 33 34 -1
|
l RGeS Water 203 202 1
: Water 33 35 -2
I Out H
ke Water 203 202 1
. . Water 33 33 0
I
l u mpinger Outl Water 203 204 5|
' . Water 33 33 0
I
l “ mpinger Out J TrT—.: 203 204 1




s--Heusser Neweigh..

Certificate of Balance Calibration

Company Name: Tetco
Address: 391 East 620 South
City/State/Zip: American Fork, Utah 84003

Next Calibration Due: December, 2011 Certificate No.: 2105
l Reference Weights Cal ID.: 74 Calibration Date: 2010, December 13
Metrologist: Rebecca

Order Number: None

Manufacturer: Model Serial Number ldentification No. Location Nominal Mass Indication
Ohaus EP214 1122121229 None Lab 1 1.0000
‘ 200 199.9999
‘ Comments:

Pertinent Information:

The artifact described herein has been calibrated using standards traceable to NIST. This is to certify the data reported herein is true and correct as of the
date calibrated. The procedure used to calibrate the artifact meets the requirements and guidelines of the Heusser Neweigh Quality Assurance Program
(Revision 2006-1) and the purchase requisition referenced herein, if any.

Authorized Signature: @\Jm\ (fw © Heusser Neweigh

| Heusser Neweigh, LLC 832 Elgm Ave, Salt Lake City, UT 84106 801.486.0995 Fax 801.486.0995

This certificate may only be reproduced, in full, for internal use, by the customer to whom it is issued.

l Rev. 061210




/ \ LiIQUID TECHNOLOGY CORPORATION

“INDUSTRY LEADER IN SPECIALTY GASES”

l Certificate of Analysis
- EPA PROTOCOL GAS -
I Customer TETCO (American Fork, UT)
Date August 06, 2010
Delivery Receipt DR-30291
I Gas Standard 230 ppm NO, 230 ppm Carbon Monoxide/Nitrogen
Final Analysis Date August 06, 2010
Expiration Date August 06, 2012
I DO NOT USE BELOW 150 psig
Analvtical Data:
l EPA Protocol, Section No. 2.2, Procedure G-1.
Reported Concentrations:
. Nitric Oxide: 224 ppm +/- 2.2 ppm
Carbon Monoxide: 238 ppm +/- 2.3 ppm
Nitrogen: Balance
Total NOx: 224 ppm .
** Total NOx for Reference Use Only **
l Reference Standards
SRM:GMIS GMIS/GMIS GMIS/GMIS
Cylinder Number: EB-0021691/CC-231368 CC-231409/CC-251549
| Concentration: 167.13 ppm NO/253.03 ppm NO  102.53 ppm C0O/267.38 ppm CO
Expiration Date: 05/03/12 - 07/16/12 07/14/11 - 11/01/11
l Certification Instrumentation
Component: Nitric Oxide Carbon Monoxide
Make/Model: Horiba - CLA 510 Nicolet-NEXUS 470
Serial Number: 43331870031 AEP99000154
' Principa! of Measurement: Chemiluminescence FTIR
Last Calibration: July 19,2010 July 07,2010
l Cylinder Data
Cylinder Number: EB-0024550 Cylinder Volume: 140 Cubic Feet
Cylinder Outlet: CGA 660 Cylinder Pressure: 2000 psig, 70°F
. Expiration Date: August 06, 2012
I Analytical Uncertainty and NIST Traceability are in compliance with EPA-600/R-97/121.
Certified by: 2 M
l Adam Strickiand
“UNMATCHED EXCELLENCE”
I 2564 PEMBERTON DRIVE APOPKA, FLORIDA 32703 ~ PHONE (407)-292-2990 Fax (407)-2292-3313
WWW.LIQUIDTECHCORP.COM |

e ——




Te o  a 3545 745y0 S 232/ -5
[ RATA CLASS
AlR LlQUlDEl Air Liquide America 3 S 2. SCOTT™ ‘
m * Specialty Gases LLC )& Dual-Analyzed Calibration Standard
500 WEAVER PARK RD, LONGMONT, CO 80501 Phone: 888-253-1635 Fax: 303-772-7673
™ .
CERTIFICATE OF ACCURACY: Interference Free Multi-Component EPA Protocol Gas
Assay Laboratory Customer
P.0. No.: CODE & GO AIR LIQUIDE
AIR LIQUIDE AMERICA SPECIALTY GASES LLC Project No.: 08-83014-001
500 WEAVER PARK RD TIM DALL
LONGMONT, CO 80501 1676 SOUTH 700 WEST
SALT LAKE CITY UT 84104
' ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997. ’
Cylinder Number: CC160789 Certification Date: 18Dec2009 Exp. Date: 18Dec2011
l Cylinder Pressure***: 1790 PSIG
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TBACEABlLlTY
CARBON MONOXIDE 125 PPM +/- 1% Direct NIST and VSL
NITRIC OXIDE 125 PPM +/- 1% Direct NIST and VSL
NITROGEN - OXYGEN FREE BALANCE
TOTAL OXIDES OF NITROGEN 126. PPM Reference Value Only
*** Do not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997.
REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1679 020ct2010 KALOO3131 101.0 PPM CARBON MONOXIDE
NTRM 1684 150ct2012 KALOO4441 95.84 PPM NITRIC OXIDE
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
FTIR//1602651 10Dec2008 FTIR
FTIR//1602651 18Dec2009 FTIR
ANALYZER READINGS
(Z=Zero Gas R=Reference Gas T =Test Gas r = Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve
CARBON MONOXIDE
Date: 11Dec2009 Response Unit:PPM Date: 18Dec2009 Response Unit: PPM Concentration =A +Bx +Cx2+Dx3 +Ex4
Z1=-0.00431 R1=100.7202 T1=124.3617 Z1=0.02878 R1=100.4126 T1=123.9028 r=1.00000E +0
R2=100.8627 Z2=0.00425 T2=124.3715 R2=100.4969 Z2=0.08344 T2=124.0817 Constants: A =0.00000E +0
Z3=0.03896 T3=124.6940 R3=100.9075 Z3=0.15508 T3=124.3246 R3=100.6124 B=8.29063E-1 C=2.03000E-4
Avg. Concentration: 124.7 PPM Avg. Concentration: 124.7 PPM D=0.00000E+0 E=0.00000E +0
NITRIC OXIDE
Date: 11Dec2009 Response Unit:PPM Date: 18Dec2009 Response Unit: PPM Concentration =A +Bx +Cx2 + Dx3 + Ex4
21=0.01140 R1=96.18092 T1=125.1052 Z1=-0.17718 R1=95.16692 T1=123.8376 r=9.99995E-1
R2=96.20254 Z2=0.06020 T2=125.4558 R2=95.77498 Z2=-0.03225 T2=124.6951 Constants: A =0.00000E +0
23=0.19435 T3=125.5703 R3=96.46936 23=0.03054 T3=124.7973 R3=96.23327 B=9.51582E-1 C=1.92000€-4
Avg. Concentration: 124.8 PPM Avg. Concentration: 124.6 PPM D =0.00000E+0 E=0.00000E +0
APPROVED BY: AN
Jon Witzak
'_ Page 1 of 1




