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June 6, 2023

Permit Programs Manager

New Mexico Environment Department
Air Quality Bureau

Permits Section

525 Camino de los Marquez, Suite 1
Santa Fe, NM 87505

RE: Significant Revision of Permit No. NSR 1263-M6, Portales Plant — Portales Dairy Products, LLC

Permit Programs Manager:

On behalf of Portales Dairy Products, LLC. formerly known as Dairy Farmers of America, Trinity Consultants is
submitting this application for a NSR Significant Revision No. 1263-M6, for the Portales Plant facility, located at
1820 South Industrial Drive, Portales, NM 88130.

Pursuant to 20.2.72.219.D.(1)(a) NMAC, this revision is for the replacement of one of the Seattle boilers (B2) with
a new Williams & Davis Boiler (B2). The new boiler will operate similar to its predecessor and introduces no
emission changes to previously permitted emissions and no changes to stack parameters for unit B2.

The format and content of this application are consistent with the Bureau's current policy regarding NSR
applications; it is a complete application package using the most current application form. Enclosed is a hard copy
of the application, including the original certification. If you have any questions or comments about this
application, please do not hesitate to call me at (505) 266-6611 or contact me by email at
aerenstein@trinityconsultants.com.

Sincerely,

Adam Erenstein
Manager of Consulting Services

Cc: Mr. Steve Bryant P.E. — Kansas City, KS

Trinity Project File: 233201.0033

HEADQUARTERS
12700 Park Central Dr, Ste 2100, Dallas, TX 75251 / P 800.229.6655 / P 972.661.8100 / F 972.385.9203






Air Permit Application
Compliance History Disclosure Form

Pursuant to Subsection 74-2-7(S) of the New Mexico Air Quality Control Act (“AQCA”), NMSA §§ 74-2-1 to -17, the New Mexico
Environment Department (“Department”) may deny any permit application or revoke any permit issued pursuant to the AQCA if,
within ten years immediately preceding the date of submission of the permit application, the applicant met any one of the criteria
outlined below. In order for the Department to deem an air permit application administratively complete, or issue an air permit
for those permits without an administrative completeness determination process, the applicant must complete this Compliance
History Disclosure Form as specified in Subsection 74-2-7(P). An existing permit holder (permit issued prior to June 18, 2021) shall
provide this Compliance History Disclosure Form to the Department upon request.

Permittee/Applicant Company Name Expected Application Submittal Date

Portales Dairy Products, LLC June 6, 2023

Permittee/Company Contact Phone Email

Steve Bryant (816) 801-6748 sbryant@dfammilk.com

Within the 10 years preceding the expected date of submittal of the application, has the permittee or applicant:

1 Knowingly misrepresented a material fact in an application for a permit? O Yes No
2 Refused to disclose information required by the provisions of the New Mexico Air Quality Control Act? O Yes No
3 Been convicted of a felony related to environmental crime in any court of any state or the United States? O Yes No
4 Been convicted of a crime defined by state or federal statute as involving or being in restraint of trade, O Yes No

price fixing, bribery, or fraud in any court of any state or the United States?

5a Constructed or operated any facility for which a permit was sought, including the current facility, without [ Yes No
the required air quality permit(s) under 20.2.70 NMAC, 20.2.72 NMAC, 20.2.74 NMAC, 20.2.79 NMAC, or
20.2.84 NMAC?

5b If “No” to question 5a, go to question 6. (1 Yes No
If “Yes” to question 5a, state whether each facility that was constructed or operated without the required
air quality permit met at least one of the following exceptions:

a. The unpermitted facility was discovered after acquisition during a timely environmental audit that was
authorized by the Department; or

b. The operator of the facility estimated that the facility’s emissions would not require an air permit, and
the operator applied for an air permit within 30 calendar days of discovering that an air permit was
required for the facility.

6 Had any permit revoked or permanently suspended for cause under the environmental laws of any state O Yes No
or the United States?

7 For each “yes” answer, please provide an explanation and documentation.

SCIENCE | INNOVATION | COLLABORATION | COMPLIANCE
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Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Mail Application To: For Department use only:

New Mexico Environment Department
Air Quality Bureau

Permits Section

525 Camino de los Marquez, Suite 1
Santa Fe, New Mexico, 87505

Phone: (505) 476-4300
Fax: (505) 476-4375
www.env.nm.gov/agb

Universal Air Quality Permit Application

Usethisapplication for NOI, NSR, or TitleV sources.
Use this application for: the initial application, modifications, technical revisions, and renewals. For technical revisions, complete
Sections, 1-A, 1-B, 2-E, 3, 9 and any other sections that are relevant to the requested action; coordination with the Air Quality
Bureau permit staff prior to submittal is encouraged to clarify submittal requirements and to determine if more or less than these
sections of the application are needed. Use this application for streamline permits as well.

Thisapplication issubmitted as (check all that apply): 0O Request for aNo Permit Required Determination (no fee)

Updating an application currently under NMED review. Include this page and all pages that are being updated (no fee required).
Construction Status; 00 Not Constructed Existing Permitted (or NOI) Facility 0O Existing Non-permitted (or NOI) Facility
Minor Source: O aNOI 20.2.73NMAC 20.2.72 NMAC application or revision [0 20.2.72.300 NMAC Streamline application
TitleV Source: O TitleV (new) O TitleV renewal O TV minor mod. O TV significant mod. TV Acid Rain: O New O Renewad
PSD Magjor Source: [0 PSD magjor source (new) O minor modificationto a PSD source [0 a PSD major modification

Acknowledgements:

M | acknowledge that a pre-application meeting is available to me upon request. [1 Title V Operating, Title IV Acid Rain, and NPR
applications have no fees.

$500 NSR application Filing Fee enclosed OR 0O The full permit fee associated with 10 fee points (required w/ streamline
applications).

Check No.: 20029591 in the amount of $500

| acknowledge the required submittal format for the hard copy application is printed double sided ‘ head-to-to€’, 2-hole punched
(except the Sect. 2 landscape tables is printed ‘ head-to-head’), numbered tab separators. Incl. a copy of the check on a separate page.

O | acknowledge there is an annual fee for permitsin addition to the permit review fee: www.env.nm.gov/air-quality/permit-fees-2/.

O Thisfacility qualifies for the small business fee reduction per 20.2.75.11.C. NMAC. The full $500.00 filing feeisincluded with this
application and | understand the fee reduction will be calculated in the balance due invoice. The Small Business Certification Form has
been previously submitted or isincluded with this application. (Small Business Environmenta Assistance Program Information:
www.env.nm.gov/air-quality/small-biz-eap-2/.)

Citation: Please providethe low level citation under which this application is being submitted: 20.2.72.219.D.(1)(a) NMAC
(e.g. application for anew minor source would be 20.2.72.200.A NMAC, one example for a Technical Permit Revision is
20.2.72.219.B.1.b NMAC, aTitle V acid rain application would be: 20.2.70.200.C NMAC)

Section 1 — Facility Information

Al #if known (see 1% | Updating
. . 3to 5 #s of permit Permit/NOI #: NSR
Section 1-A: Company Infor mation IDEA ID N0.):1094 | 1263-M6

Facility Name: Portales Plant — Portales Dairy Products, LLC Plant primary SIC Code (4 digits): 2023

1
Plant NAIC code (6 digits): 311514

Facility Street Address (If no facility street address, provide directions from a prominent landmark):
1820 South Industrial Drive, Portales, NM 88130

Plant Operator Company Name: Portales Dairy Products, LLC (formerly . i
known as Dairy Farmers of America, Inc.) Phone/Fax: (575) 359-3904 / N/A

a | Plant Operator Address: 1820 South Industrial Drive, Portales, NM 88130

b | Plant Operator's New Mexico Corporate ID or Tax ID: 81-0838547 (Federa Tax ID) / 5188156 (State Entity ID)

Form Revision: 4/1/2021 Section 1, Page 1 Printed: 6/5/2023



Portales Dairy Products, LLC

Portales Plant

June 2023 & Revision #0

Plant Owner(s) name(s): Portales Dairy Products, LLC (formerly known

3 as Dairy Farmers of America, Inc.) Phone/Fax: (575) 359-3904 / N/A
a | Plant Owner(s) Mailing Address(s): 1820 South Industrial Drive, Portales, NM 88130
Bill To (Company): Portales Dairy Products, LLC (formerly known as
4 | Dary Famersof America Inc.) - _ Phone/Fax: (575) 359-3904 / N/A
Note: Portales Dairy Products, LLC which isajointly owned subsidiary of Dairy Farmers
of America, Inc. (“DFA”) and Select Milk Producers, Inc.
a | Mailing Address: 1820 South Industrial Drive, Portales, NM 88130 E-mail: joeymartin@dfamilk.com
O Preparer: .
5 Consultant: Trinity Consultants, Inc. Phone/Fax: (505) 266-6611
a Mailing Address: 9400 Holly Avenue NE, Bldg 3, Ste B, Albuquerque, E-mail: aerenstein@trinityconsultants.com
NM 87122
6 Plant Operator Contact: Joey Martin, Senior Director of Operations Phone/Fax: (575) 359-3904 / N/A
a | Address: 1820 South Industrial Drive, Portales, NM 88130 E-mail: joeymartin@dfamilk.com
7 Air Permit Contact: Steve Bryant, P.E. Title: Business Unit EHS Manager

E-mail: shryant@dfamilk.com

Phone/Fax: (816) 801-6748 / N/A

Mailing Address: 1405 N. 98" St., Kansas City, KS 66111

The designated Air permit Contact will receive al official correspondence (i.e. |etters, permits) from the Air Quality Bureau.

Section 1-B: Current Facility Status

1.b If yesto question 1.a, isit currently operating

OYes M No

l.a | Hasthisfacility aready been constructed? M Yes [ No in New Mexico? MYes 0No

If yesto question 1.a, was the existing facility subject to a Notice of It yes to question 1.a,. wasthe .eX'St' ng facility

. . - subject to a construction permit (20.2.72 NMAC)

2 Intent (NOI) (20.2.73 NMAC) before submittal of this application? before submittal of this application?

OYes [ONo Yes ONo
3 Isthe facility currently shut down? OYes M No I(T\Ayl\(;&/\?\l(v)e m/o:th and year of shuit down
4 Was this facility constructed before 8/31/1972 and continuously operated since 1972? 0 Yes No

If Yesto question 3, hasthis facility been modified (see 20.2.72.7.P NMAC) or the capacity increased since 8/31/19727?
5

OYes ONo M N/A

- — - - - >

6 Doesthisfacility have a Title V operating permit (20.2.70 NMAC)~ If yes, the permit No. is: P234-R3

M Yes ONo

. — - - - 5

7 Has this facility been issued a No Permit Required (NPR)*~ If yes, the NPR No. is: N/A

OYes MNo
8 Has this facility been issued a Notice of Intent (NOI)? 0Yes M No If yes, the NOI No. is: N/A

- — - . 5

9 Doesthisfacility have a construction permit (20.2.72/20.2.74 NMAC)~ If yes, the permit No. is: 1263-M6

M Yes ONo
10 Isthisfacility registered under a General permit (GCP-1, GCP-2, etc.)? If yes, the register No. is: N/A

Section 1-C: Facility Input Capacity & Production Rate

1 What is the facility’s maximum input capacity, specify units (reference here and list capacitiesin Section 20, if more room is required)
a | Current Hourly: 375,000 Ib of Milk Equivalent Daily: 9,000,000 Ib of Milk Equivalent Annually: 3.3 x 10° of Milk Equivalent
b | Proposed Hourly: 375,000 Ib of Milk Equivalent Daily: 9,000,000 Ib of Milk Equivalent Annually: 3.3 x 10° of Milk Equivalent
2 What is the facility’ s maximum production rate, specify units (reference here and list capacitiesin Section 20, if more room is required)
a | Current Hourly: 38,000 Ib of dry powder Daily: 912,000 Ib of dry powder Annualy: 3.3 x 108 1b of dry powder
b | Proposed Hourly: 38,000 Ib of dry powder Daily: 912,000 Ib of dry powder Annually: 3.3 x 10° b of dry powder

Form Revision: 4/1/2021
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Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Section 1-D: Facility L ocation | nformation

1 Section: 4 Range: 34E Township: 2S County: Roosevelt Elevation (ft): 4,009

2 UTM Zone: 012 or 13 Datum: ONAD27 [ONADB83 M WGS 84
UTM E (in meters, to nearest 10 meters): 650,018.30 m UTM N (in meters, to nearest 10 meters): 3,782,128.40 m
AND Latitude (deg., min., sec.): 34°10'10.56"N° Longitude (deg., min., sec.): 103°22'19.86"W

3 Name and zip code of nearest New Mexico town: Portales, NM 88130

4 Detailed Driving Instructions from nearest NM town (attach aroad map if necessary): From Portales Public Library on S.
Avenue B, head southeast towards W. Commercial Street. Take the second right onto W. 1% Street for 0.5 miles, continue on
US-70 W. for 1.2 miles. Turn right onto W. 18" Street for 0.1 miles. The facility will be on the l&ft side of the road.

5 Thefacility is 0.6 miles southwest of Portales, NM (nearest town).

6 Status of land at facility (check one): M Private 0 Indian/Pueblo [ Federal BLM [ Federa Forest Service [ Other
(specify)

List al municipalities, Indian tribes, and counties within aten (10) mile radius (20.2.72.203.B.2 NMAC) of the property on

7 which the facility is proposed to be constructed or operated: Midway, Y erba, Tinsley Crossing, Del phos, Portales (NM);
Indian tribes: none; Counties. Curry, Roosevelt.

20.2.72 NMAC applications only: Will the property on which the facility is proposed to be constructed or operated be closer

8 than 50 km (31 miles) to other states, Bernalillo County, or a Class | area (see www.env.nm.gov/air-quality/modeling-
publications/ )? M Yes ONo (20.2.72.206.A.7 NMAC) If yes, list all with corresponding distances in kilometers: Texas at
~ 30.23 km east.

9 Name nearest Class | area: Salt Creek Wilderness.

10 Shortest distance (in km) from facility boundary to the boundary of the nearest Class | area (to the nearest 10 meters); 112.1 km

11 Distance (meters) from the perimeter of the Area of Operations (AO is defined as the plant site inclusive of all disturbed
lands, including mining overburden removal areas) to nearest residence, school or occupied structure: 24 m
Method(s) used to delineate the Restricted Area: Fencing.

12 “Restricted Area” isan areato which public entry is effectively precluded. Effective barriersinclude continuous fencing,
continuous walls, or other continuous barriers approved by the Department, such as rugged physical terrain with steep grade
that would require special equipment to traverse. If alarge property is completely enclosed by fencing, arestricted area
within the property may be identified with signage only. Public roads cannot be part of a Restricted Area.

Does the owner/operator intend to operate this source as a portable stationary source as defined in 20.2.72.7.X NMAC?

13 OVYes No
A portable stationary source is not a mobile source, such as an automobile, but a source that can be installed permanently at
one location or that can be re-installed at various locations, such as a hot mix asphalt plant that is moved to different job sites.

14 Will thisfacility operate in conjunction with other air regulated parties on the same property? X No [ Yes

If yes, what is the name and permit number (if known) of the other facility?

Section 1-E: Proposed Operatlng SChedUIE(Thel-E.l& 1-E.2 operating schedules may become conditionsin the permit.)

1 Facility maximum operating (r%:s): 24 (%iﬁ)i 7 (V\;st)i 52 <'§,°T.Z,rs>: 8,760

2 Facility’ s maximum daily operating schedule (if less than 24 22%)>  Start: N/A ﬁ&ﬂ End: N/A o
3 Month and year of anticipated start of construction: N/A

4 Month and year of anticipated construction completion: N/A

5 Month and year of anticipated startup of new or modified facility: N/A

6 Will thisfacility operate at this site for more than one year? Yes [ONo

Form Revision: 4/1/2021 Section 1, Page 3 Printed: 6/5/2023




Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Section 1-F: Other Facility Information

Arethere any current Notice of Violations (NOV), compliance orders, or any other compliance or enforcement issues related

b | tothistacility? 0Yes EINo If yes, specify: NIA
a | If yes, NOV date or description of issue: N/A NOV Tracking No: N/A
b | Isthisapplication in responseto any issuelisted in 1-F, 1 or 1laabove? 0 Yes M No If Yes, providethe 1c & 1d info below:
Document ) Requirement # (or
C | Title: N/A Date: N/A page # and paragraph #): N/A

d | Providethe required text to be inserted in this permit: N/A

2 Isair quality dispersion modeling or modeling waiver being submitted with this application? M Yes ONo

3 Doesthisfacility require an “Air Toxics” permit under 20.2.72.400 NMAC & 20.2.72.502, Tables A and/or B? O Yes M No

4 Will thisfacility be a source of federal Hazardous Air Pollutants (HAP)? M Yes 0 No

If Yes, what type of source? O Major (O >10tpy of any singleHAP  OR 0O >25 tpy of any combination of HAPS)
OR M Minor (M <10tpy of any singleHAP AND M <25 tpy of any combination of HAPS)

5 Isany unit exempt under 20.2.72.202.B.3 NMAC? OYes M No

If yes, include the name of company providing commercial electric power to the facility: N/A
a | Commercial power is purchased from acommercial utility company, which specifically does not include power generated on
site for the sole purpose of the user.

Section 1-G: Streamline Appl ication (This section appliesto 20.2.72.300 NM AC Streamline applications only)

1 | O | havefilled out Section 18, “Addendum for Streamline Applications.” N/A (Thisisnot a Streamline application.) |

Section 1-H: Current TitleV Information - Required for all applicationsfrom TV Sources
(Title V-sourcerequired information for all applications submitted pursuant to 20.2.72 NMAC (Minor Construction Permits), or
20.2.74/20.2.79 NMAC (Major PSD/NNSR applications), and/or 20.2.70 NMAC (Title V))

Responsible Official (R.0.): Joey Martin . g
1 (20.2.70.300.D.2 NMAC): Phone: (575) 359-3904
a | R.O. Title: Senior Director of Operations R.O. e-mail: joeymartin@dfamilk.com

b | R. O. Address: 1820 South Industrial Drive, Portales, NM 88130

Alternate Responsible Official: Keith Mason .
2 (20.2.70.300.D.2 NMAC): Phone: (816) 801-6043
a | A. R.O. Title: Vice President, Manufacturing Operations A. R.O. email: kmason@dfamilk.com

b | A.R. O. Address: 1405 N. 98t Street, Kansas City, KS, 66111

Company's Corporate or Partnership Relationship to any other Air Quality Permittee (List the names of any companies that
3 have operating (20.2.70 NMAC) permits and with whom the applicant for this permit has a corporate or partnership
relationship): N/A; Portales Dairy Products, LL C have no other companies within New Mexico.

Name of Parent Company ("Parent Company" means the primary name of the organization that owns the company to be
permitted wholly or in part.): Dairy Farmers of America, Inc.

a | Address of Parent Company: 1405 N. 98 Street, Kansas City, KS, 66111

Names of Subsidiary Companies (" Subsidiary Companies' means organizations, branches, divisions or subsidiaries, which are
owned, wholly or in part, by the company to be permitted.): Subsidiaries of the “Parent Company” include: DairiConcepts,

5 LP; Kemps, DFA Dairy Brands; Oakhurst Dairy; Guida-Seibert Dairy, Dairy Maid Dairy; Berkshire; Southwest Cheese, and
Semo Tank / Baker Equipment.

6 Telephone numbers & names of the owners' agents and site contacts familiar with plant operations: Please contact the R.O. or
A.R.O.
Affected Programs to include Other States, local air pollution control programs (i.e. Bernalillo) and Indian tribes:

7 Will the property on which the facility is proposed to be constructed or operated be closer than 80 km (50 miles) from other

states, local pollution control programs, and Indian tribes and pueblos (20.2.70.402.A.2 and 20.2.70.7.B)? If yes, state which
ones and provide the distances in kilometers: Texas at ~30.23 km east.
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Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Section 1-1 — Submittal Requirements

Each 20.2.73 NMAC (NOI), a20.2.70 NMAC (Title V), a20.2.72 NMAC (NSR minor source), or 20.2.74 NMAC (PSD) application
package shall consist of the following:

Hard Copy Submittal Requirements:

1)

2)

3)

One hard copy original signed and notarized application package printed double sided ‘ head-to-toe’ 2-hole punched aswe
bind the document on top, not on the side; except Section 2 (landscape tables), which should be head-to-head. Please use
number ed tab separatorsin the hard copy submittal(s) as this facilitates the review process. For NOI submittals only, hard
copiesof UA1, Tables2A, 2D & 2F, Section 3 and the signed Certification Page are required. Please include a copy of the check
on a separate page.

If the application isfor aminor NSR, PSD, NNSR, or Title V application, include one working hard copy for Department use.
This copy should be printed in book form, 3-hole punched, and must be double sided. Note that thisisin addition to the head-to-
to 2-hole punched copy required in 1) above. Minor NSR Technical Permit revisions (20.2.72.219.B NMAC) only need to fill out
Sections 1-A, 1-B, 3, and should fill out those portions of other Section(s) relevant to the technical permit revision. TV Minor
Modifications need only fill out Sections 1-A, 1-B, 1-H, 3, and those portions of other Section(s) relevant to the minor
modification. NMED may require additional portions of the application to be submitted, as needed.

The entire NOI or Permit application package, including the full modeling study, should be submitted electronically. Electronic
filesfor applications for NOIs, any type of General Construction Permit (GCP), or technical revisions to NSRs must be submitted
with compact disk (CD) or digital versatile disc (DVD). For these permit application submittals, two CD copies are required (in
sleeves, not crystal cases, please), with additional CD copies as specified below. NOI applications require only asingle CD
submittal. Electronic filesfor other New Source Review (construction) permits/permit modifications or Title V permits/permit
modifications can be submitted on CD/DVD or sent through AQB’ s secure file transfer service.

Electronic files sent by (check one):

4)

5)

6)

0 CD/DVD attached to paper application
secure electronic transfer. Air Permit Contact Name _Adam Erenstein , Email aerenstein@trinityconsultants.com

Phone number _(505) 266-6611 .
a. If thefile transfer service is chosen by the applicant, after receipt of the application, the Bureau will email the applicant
with instructions for submitting the electronic files through a secure file transfer service. Submission of the electronic files
through the file transfer service needs to be completed within 3 business days after the invitation is received, so the applicant
should ensure that the files are ready when sending the hard copy of the application. The applicant will not need a password
to complete the transfer. Do not use thefile transfer servicefor NOIs, any type of GCP, or technical revisionsto NSR
permits.

Optionally, the applicant may submit the files with the application on compact disk (CD) or digital versatile disc (DVD)
following the instructions above and the instructions in 5 for applications subject to PSD review.

If air dispersion modeling is required by the application type, include the NM ED M odeling Waiver and/or electronic air
dispersion modeling report, input, and output files. The dispersion modeling summary report only should be submitted as hard
copy(ies) unless otherwise indicated by the Bureau.

If the applicant submits the electronic files on CD and the application is subject to PSD review under 20.2.74 NMAC (PSD) or
NNSR under 20.2.79 NMC include,

a. oneadditiona CD copy for US EPA,

b. oneadditional CD copy for each federal land manager affected (NPS, USFS, FWS, USDI) and,

c. oneadditional CD copy for each affected regulatory agency other than the Air Quality Bureau.

If the application is submitted electronically through the securefile transfer service, these extra CDs do not need to be submitted.

Electronic Submittal Requirements [in addition to the required hard copy(ies)]:

1)

2)

All required electronic documents shall be submitted as 2 separate CDs or submitted through the AQB securefile transfer service.
Submit a single PDF document of the entire application as submitted and the individual documents comprising the application.

The documents should also be submitted in Microsoft Office compatible file format (Word, Excel, etc.) allowing us to access the
text and formulas in the documents (copy & paste). Any documents that cannot be submitted in a Microsoft Office compatible
format shall be saved as a PDF file from within the electronic document that created thefile. If you are unable to provide
Microsoft office compatible electronic files or internally generated PDF files of files (items that were not created electronically:
i.e. brochures, maps, graphics, etc,), submit these itemsin hard copy format. We must be able to review the formulas and inputs
that calculated the emissions.
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3)

4)

Itis preferred that this application form be submitted as 4 el ectronic files (3 MSWord docs: Universal Application section 1
[UA1], Universal Application section 3-19 [UA3], and Universal Application 4, the modeling report [UA4]) and 1 Excel file of
the tables (Universal Application section 2 [UAZ2]). Please include as many of the 3-19 Sections as practical in asingle MS Word
electronic document. Create separate electronic file(s) if asingle file becomestoo large or if portions must be saved in afile
format other than MS Word.

The electronic file names shall be a maximum of 25 characters long (including spaces, if any). The format of the electronic
Universal Application shall bein the format: “ A-3423-FacilityName’. The“A” distinguishes the file as an application submittal,
as opposed to other documents the Department itself puts into the database. Thus, all electronic application submittals should
begin with “A-". Modificationsto existing facilities should use the core permit number (i.e. *3423") the Department assigned to
the facility asthe next 4 digits. Use ‘XXXX’ for new facility applications. The format of any separate electronic submittals
(additional submittals such as non-Word attachments, re-submittals, application updates) and Section document shall bein the
format: “ A-3423-9-description”, where “9” stands for the section # (in this case Section 9-Public Notice). Pleaserefrain, as much
as possible, from submitting any scanned documents as this file format is extremely large, which uses up too much storage
capacity in our database. Please take thetimeto fill out the header information throughout all submittals asthiswill identify any
loose pages, including the Application Date (date submitted) & Revision number (O for original, 1, 2, etc.; which will help keep
track of subsequent partial update(s) to the original submittal. Do not use special symbols (#, @, etc.) in file names. The footer
information should not be modified by the applicant.

Table of Contents

Section 1: General Facility Information

Section 2: Tables

Section 3: Application Summary

Section 4: Process Flow Sheet

Section 5: Plot Plan Drawn to Scale

Section 6: All Calculations

Section 7: Information Used to Determine Emissions

Section 8: Map(s)

Section 9: Proof of Public Notice

Section 10:  Written Description of the Routine Operations of the Facility

Section 11:  Sour ce Determination

Section 12:  PSD Applicability Determination for All Sources & Special Requirementsfor a PSD Application
Section 13:  Discussion Demonstrating Compliance with Each Applicable State & Federal Regulation
Section 14:  Operational Plan to Mitigate Emissions

Section 15:  Alternative Operating Scenarios

Section 16:  Air Dispersion Modeling

Section 17:  Compliance Test History

Section 18:  Addendum for Streamline Applications (streamline applications only)

Section 19:  Requirementsfor the TitleV (20.2.70 NMAC) Program (Title V applications only)
Section 20:  Other Relevant Information

Section 21:  Addendum for Landfill Applications

Section 22:  Certification Page
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Table 2-A: Regulated Emission Sources
Unit and stack numbering must correspond throughout the application package. If applying for a NOI under 20.2.73 NMAC, equipment exemptions under 2.72.202 NMAC do not apply.
] . Date of Controlled by
Manufact- | Requeste Manufacture? Unit # i
Unit urer's Rated | Permitted e " i?::;e I?rl;;f (I?;Tltslc;n Replacing
Number® | Source Description Make Model # Serial # Capac!ty3 Capac!ty3 o e | T For Each Piece of Equipment, Check One 4SLB,45RB. | Unit No.
(ipe_i'fy (ipe_i'fy Construction/ | ventedto | Code (SCC) 25LB)"
nits) nits) Reconstruction’ Stack #
. B Unknown N/A M Existing (unchanged) To be Removed
gy | NawralGasFired | o oiter| HPTWB| 754051 | 232 25.2 10200602 |  New/Additional Replacement Unit N/A
Boiler 3000 MMBtu/hr | MMBtu/hr 1993 B1 To Be Modified To be Replaced
. - ~ TBD N/A Existing (unchanged) To be Removed
B2 Natural (_Sas Fired WII.“ams.& 3600W 10912 254 254 10200602 New/Additional M Replacement Unit B-2
Boiler Davis Boiler 150S MMBtu/hr | MMBtu/hr TBD B2 To Be Modified To be Replaced
. B Unknown N/A [J Existing (unchanged) To be Removed
B2 Natural (.E‘as Fired Seattle Boiler HPTWB L75405-2 252 252 10200602 |  New/Additional Replacement Unit N/A
Boiler 3000 MMBtu/hr | MMBtu/hr 1993 B2 To Be Modified M To be Replaced
. . Unknwon N/A M Existing (unchanged) To be Removed
B3 Natural (_aas Fired Johr)son PFTA1000 10097-02 40 40 10200602 New/Additional Replacement Unit N/A
Boiler Boiler 4G200S MMBtu/h [ MMBtu/h 12/5/2002 B3 To Be Modified To be Replaced
. ) Unknown N/A M Existing (unchanged) To be Removed
B4 Natural (_Sas Fired Johr?son PFTA1000 10097-01 40 40 10200602 New/Additional Replacement Unit N/A
Boiler Boiler 4G200S MMBtu/hr | MMBU/r | 15/5/2002 B4 To Be Modified To be Replaced
. CE Rogers Unknown N/A M Existing (unchanged) To be Removed
pp | NawralGasFired | o | ToFsa2 | 24235 MM5E? " MM5E? " 30203001 |  New/Additional Replacement Unit N/A
Dryer Dryer ty/hr WAL o/5/2002 NDS, To Be Modified To be Replaced
SDS,BVS
Johnson AKCM
. . . 200, ) 2015 N/A M Existing (unchanged) To be Removed
AHU-1 Niro A.Ir Handling Controls /| DF-300-G XTOOSL_‘ (air 375 375 30290003 New/Additional Replacement Unit N/A
Unit Heater Powerflame | (burner) han?lm;; MMBtu/hr | MMBtu/hr 2015 AHU-1 To Be Modified To be Replaced
Burner system
R R . Johnson s AKCM 2015 N/A M Existing (unchanged) To be Removed
AHu-2 | N AirHandling | oo 0y [DF-300-Glypoocs air| - 375 " 375 " 30290003 |  New/Additional Replacement Unit N/A
Unit Heater powerflame | UMD | handling | MMBW/hr | MMBtu/r 2015 AHU-2 To Be Modified To be Replaced
] . R ~ Unknown N/A M Existing (unchanged) To be Removed
MAU CER Makeup Air Greenheck TSU-230 Unknown (8 MMBtu/hr|8 MMBtu/hr, 30290003 | New/Additional Replacement Unit N/A
1001 Heater H50 12/5/2002 |MAU-1001 To Be Modified To be Replaced
] . R ~ Unknown N/A M Existing (unchanged) To be Removed
MAU-| CERMakeup AIr | eonheck | T>U-230| 02307267 |8 MMBtuihe|s MMBtu/hr 30290003 |  New/Additional Replacement Unit N/A
1002 Heater H50 12/5/2002 |MAU-1002 To Be Modified To be Replaced

* Unit numbers must correspond to unit numbers in the previous permit unless a complete cross reference table of all units in both permits is providec
“ Specify dates required to determine regulatory applicability

% To properly account for power conversion efficiencies, generator set rated capacity shall be reported as the rated capacity of the engine in horsepower, not the kilowatt capacity of the generator set.

4"4S|B" means four stroke lean burn engine, "4SRB" means four stroke rich burn engine, "2SLB" means two stroke lean burn engine, "CI" means compression ignition, and "SI" means spark ignition
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Portales Dairy Products, LLC

Table 2-B:

Portales Plant

Insignificant Activities* (20.2.70Nnmac)  OR

June 2023 Revision #0

Exempted Equipment (20.2.72 NMAC)

All 20.2.70 NMAC (Title V) applications must list all Insignificant Activities in this table. All 20.2.72 NMAC applications must list Exempted Equipment in this table. If equipment listed on this table is
exempt under 20.2.72.202.B.5, include emissions calculations and emissions totals for 202.B.5 "similar functions" units, operations, and activities in Section 6, Calculations. Equipment and activities
exempted under 20.2.72.202 NMAC may not necessarily be Insignificant under 20.2.70 NMAC (and vice versa). Unit & stack numbering must be consistent throughout the application package. Per
Exemptions Policy 02-012.00 (see http://www.env.nm.gov/agb/permit/agb_pol.html ), 20.2.72.202.B NMAC Exemptions do not apply, but 20.2.72.202.A NMAC exemptions do apply to NOI facilities under
20.2.73 NMAC. List 20.2.72.301.D.4 NMAC Auxiliary Equipment for Streamline applications in Table 2-A. The List of Insignificant Activities (for TV) can be found online at https://www.env.nm.gov/wp-

content/uploads/sites/2/2017/10/InsignificantListTitleV.pdf. TV sources may elect to enter both TV Insignificant Activities and Part 72 Exemptions on this form.

Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (e.9. 20.2.72.202.B.5) / Manufacture ,
Unit Number Source Description Manufacturer Reconstruction For Each Piece of Equipment, Check Onc
. . . Insignificant Activity citation (e.g. 1A List | Date of Installation
Serial No. Capacity Units Item #1.) IConstruction’
. N/A N/A 20.2.72.202.B.(5 N/A M Existing (unchanged) To be Removed
HRMT-E Haul Road N.“Ik Truck N/A ©) New/Additional Replacement Unit
(Entering) N/A N/A IA List Item #1.a N/A To Be Modified To be Replaced
N/A N/A 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
HRMT-L Haul Road Milk Truck (Leaving) N/A - New/Additional Replacement Unit
N/A N/A 1A List Item #1.a N/A To Be Modified To be Replaced
N/A N/A 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
HRPT Haul Road Production Trucks N/A ; New/Additional Replacement Unit
N/A N/A 1A List Item #1.a N/A To Be Modified To be Replaced
N/A 700 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
NF-CT New Finisher Cooling Tower Unknown ; New/Additional Replacement Unit
N/A gpm IA List Item #1.a N/A To Be Modified To be Replaced
N/A 670 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
CER-CT CER Evap Cooling Tower Unknown ; New/Additional Replacement Unit
N/A gpm IA List Item #1.a N/A To Be Modified To be Replaced
N/A 760 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
MW-CT MW Cooling Tower Unknown New/Additional Replacement Unit
N/A gpm IA List Item #1.a N/A To Be Modified To be Replaced
Unknown 13 20.2.72.202.B.(5) N/A I Existing (unchanged) ~ To be Removed
M-Oven Maxon Ovenpack Maxon New/Additional Replacement Unit
Unknown MMBtu/hr 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 3.6 20.2.202.B.(1)(a) N/A M Existing (unchanged) To be Removed
UFRO UFRO Heater On Roof UFRO New/Additional Replacement Unit
Unknown MMBtu/hr 1A List Item #1.a N/A To Be Modified To be Replaced
REZNOR - Heaters (Multiple Unknown 100 20.2.202.B.(1)(a) N/A M Existing (unchanged) To be Removed
REN 1to9 comform heating units at the RENZOR ; New/Additional Replacement Unit
plant) Unknown MBtu/hr 1A List Item #3 N/A To Be Modified To be Replaced
6BTA 5.9F2 208 20.2.72.202.A.(4) N/A I Existing (unchanged) ~ To be Removed
FPDE Fire Pump Diesel Engine Cummins New/Additional Replacement Unit
45171501 HP 1A List Item #1.a N/A To Be Modified To be Replaced
N/A 120 20.2.72.202.B.(2) N/A M Existing (unchanged) To be Removed
FPDFT Fire Pump Diesel Fuel Tank N/A . New/Additional Replacement Unit
N/A gallon 1A List Item #1.a N/A To Be Modified To be Replaced
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Portales Dairy Products, LLC Portales Plant June 2023 Revision #0
Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (e.9. 20.2.72.202.B.5) / Manufacture ,
Unit Number Source Description Manufacturer Reconstruction For Each Piece of Equipment, Check Onc
Serial No. Capacity Units Insignificant Activity citation (e.g. IA List | Date of Instal_lat;on
Item #1.a) /Construction
TRBA-CH 1 to Truck Recelving Bay Area' Unknown 100 20.2.202.B.(1)(a) N/A M Existing (unchanged) To be Removed
10 Comfort Heaters (Multiple units Unknown ; New/Additional Replacement Unit
at the trucks receiving area) Unknown MBtu/hr 1A List Item #3 N/A To Be Modified To be Replaced
Unknown 250 20.2.72.202.B.(2) N/A M Existing (unchanged) To be Removed
YDFT Yard Diesel Fuel Tank Unknown New/Additional Replacement Unit
Unknown gallon 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 3050 20.2.72.202.B.(2) N/A M Existing (unchanged) To be Removed
Sodium H-Tk Sodium Hypochlorite Tank Unknown New/Additional Replacement Unit
Unknown gallon 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 3050 20.2.72.202.B.(2) N/A M Existing (unchanged) To be Removed
Mandate-S Tank Mandate Storage Tank Unknown New/Additional Replacement Unit
Unknown gallon 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 1 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl IA List Item #1.a N/A To Be Modified To be Replaced
Unknown 1190 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 2 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 1190 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 3 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl IA List Item #1.a N/A To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 4 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 5 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 6 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 7 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) N/A M Existing (unchanged) To be Removed
Raw Silo 8 Whole Raw Milk Unknown New/Additional Replacement Unit
Unknown bbl 1A List Item #1.a N/A To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) M Existing (unchanged) To be Removed
Raw Silo 9 Whole Raw Milk Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 714 20.2.72.202.B.(5) M Existing (unchanged) To be Removed
Cream Silo 14 Pasteurized Cream Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 714 20.2.72.202.B.(5) M Existing (unchanged) To be Removed
Cream Silo 15 Pasteurized Cream Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 714 20.2.72.202.B.(5) M Existing (unchanged) To be Removed
Cream Silo 17 Pasteurized Cream Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 714 20.2.72.202.B.(5) M Existing (unchanged) To be Removed
Cream Silo 18 Pasteurized Cream Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
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Portales Dairy Products, LLC Portales Plant June 2023 Revision #0
Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (e.9. 20.2.72.202.B.5) /RManufacture ,
Unit Number Source Description Manufacturer econstruction For Each Piece of Equipment, Check Onc
. . . Insignificant Activity citation (e.g. 1A List | Date of Installation
Serial No. Capacity Units Item #1.) IConstruction’
) ) ) Unknown 1190 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
SK1 Pasteurized Skim Milk Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) ) ) Unknown 1667 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
SK2 Pasteurized Skim Milk Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) ) ) Unknown 1190 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
SK3 Pasteurized Skim Milk Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) ) ) Unknown 1667 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
SK4 Pasteurized Skim Milk Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) ) ) Unknown 1667 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
SK5 Pasteurized Skim Milk Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) ) ) Unknown 1667 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
SK6 Pasteurized Skim Milk Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Pasteurized Skim Milk / Unknown 714 20.2.72.202.B.(5) M Existing (unchanged) To be Removed
UFP1 Unknown : New/Additional Replacement Unit
Permeate Unknown bbl IA List Item #1.a To Be Modified To be Replaced
. . : Unknown 714 20.2.72.202.B.(5 M Existing (unchanged) To be Removed
UFP2 Pasteurized Skim Milk / Unknown : ©) New/Additional Replacement Unit
Permeate Unknown bbl IA List Item #1.a To Be Modified To be Replaced
: Unknown 714 20.2.72.202.B.(5 M Existing (unchanged) To be Removed
LO1 Condensed Milk, Retentate, or Unknown : ©) New/Additional Replacement Unit
Permeate Unknown bbl IA List Item #1.a To Be Modified To be Replaced
: Unknown 714 20.2.72.202.B.(5 M Existing (unchanged) To be Removed
LO2 Condensed Milk, Retentate, or Unknown : ©) New/Additional Replacement Unit
Permeate Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 1190 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
LO10 Condensed Milk, Retentate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 1190 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
LO11 Condensed Milk, Retentate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 357 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
HT3 Condensed Milk, Retentate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
ECwW1 RO Feed Water / Condensate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
ECW2 RO Feed Water / Condensate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
ECW3 RO Feed Water / Condensate Unknown New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 1429 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Ucw2 Ultra Clean Water Unknown New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified

To be Replaced
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Portales Dairy Products, LLC Portales Plant June 2023 Revision #0
Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (e.9. 20.2.72.202.B.5) /RManufacture ,
Unit Number Source Description Manufacturer econstruction For Each Piece of Equipment, Check Onc
. . . Insignificant Activity citation (e.g. 1A List | Date of Installation
b Ci ity Unit:
Serial No apacity Units Item #1.) IConstruction’
Unknown 1429 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
UCw3 Ultra Clean Water Unknown New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 476 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Crystallizer 1 Condensed Permeate Unknown New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 476 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Crystallizer 2 Condensed Permeate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 476 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Crystallizer 3 Condensed Permeate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 476 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Crystallizer 4 Condensed Permeate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 476 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Crystallizer 5 Condensed Permeate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) Unknown 476 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Crystallizer 6 Condensed Permeate Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Unknown 14 20.2.72.202.B.(5 M Existing (unchanged) To be Removed
Raw ?AI/P Potable Potable Water Unknown : ©) New/Additional Replacement Unit
ater Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Post Rinse 1P Soluti Uk Unknown 14 20.2.72.202.B.(5) o EXiS;iAf‘gd(U_“Cthged) ;0 l:e RemOVi‘Jd _
olution nknown ew/Additional eplacement Unit
Recovery Unknown bbl IA List Item #1.a To Be Modified To be Replaced
) ) Unknown 14 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Wash Solution CIP Solution Unknown : New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified To be Replaced
pasteurized CIP Unknown 48 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
2 3 Potable Water Potable Water Unknown : New/Additional Replacement Unit
' Unknown bbl IA List Item #1.a To Be Modified To be Replaced
pasteurized CIP ) ) Unknown 48 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
2.3 Caustic Re-Usel Caustic Wash Solution Unknown : New/Additional Replacement Unit
' Unknown bbl IA List Item #1.a To Be Modified To be Replaced
. Unknown 95 20.2.72.202.B.(5 M Existing (unchanged) To be Removed
P;satepunfe:_g cip Caustic Wash Solution Unknown : ©) New/Additional Replacement Unit
5 POSLRINSE Unknown bbl IA List Item #1.a To Be Modified To be Replaced
Pasteurized CIP Unknown 13 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
1 Potable Wat Potable Water Unknown : New/Additional Replacement Unit
otable Vvater Unknown bbl IA List Item #1.a To Be Modified To be Replaced
. Unknown 13 20.2.72.202.B.(5 M Existing (unchanged) To be Removed
za(s:teurtl_ze\(jVCIE Caustic Wash Solution Unknown : ©) New/Additional Replacement Unit
austic vvas Unknown bbl IA List Item #1.a To Be Modified To be Replaced
. Unknown 13 20.2.72.202.B.(5 M Existing (unchanged) To be Removed
Pis't:u_r(ljz\(;\(/i Cr:P Acid Wash Solution Unknown : ©) New/Additional Replacement Unit
cla Was Unknown bbl IA List Item #1.a To Be Modified To be Replaced
. Unknown 107 20.2.72.202.B.(5) M Existing (.u.nchanged) To be Removed .
Polyphosphate Process Additive Unknown New/Additional Replacement Unit
Unknown bbl IA List Item #1.a To Be Modified

To be Replaced
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Portales Dairy Products, LLC

Portales Plant

June 2023

Revision #0

Date of
5 List Specific 20.2.72.202 NMAC Exemption
Manufact
Model No. Max Capacity (e.9. 20.2.72.202.B.5) . anutac li.re ,
Unit Number Source Description Manufacturer econstruction For Each Piece of Equipment, Check Onc
A . . Insignificant Activity citation (e.g. 1A List | Date of Installation
Serial No. Capacity Units Item #1.a) [Construction®
Ultrasil 110 |  Liquid Alkaline Membrane Unknown 3050 20.2.72.202.B.(5) B Existing (unchanged)  To be Removed
Unknown New/Additional Replacement Unit
Cleaner Unknown gallon IA List Item #1.a To Be Modified To be Replaced
Principal ) ) Unknown 3050 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Chlorinated Alkaline Cleaner Unknown New/Additional Replacement Unit
Unknown gallon IA List Item #1.a To Be Modified To be Replaced
AC 55-5 ) Unknown 5250 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Acid Cleaner Unknown New/Additional Replacement Unit
(north tank) Unknown gallon IA List Item #1.a To Be Modified To be Replaced
AC 55-5 ) Unknown 5250 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Acid Cleaner Unknown New/Additional Replacement Unit
(west tank) Unknown gallon IA List Item #1.a To Be Modified To be Replaced
AC 103 ) Unknown 5250 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Caustic Cleaner Unknown New/Additional Replacement Unit
(north tank) Unknown gallon IA List Item #1.a To Be Modified To be Replaced
AC 103 ) Unknown 5250 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Caustic Cleaner Unknown New/Additional Replacement Unit
(south tank) Unknown gallon IA List Item #1.a To Be Modified To be Replaced
CER CIP Unknown 119 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
System Potable Potable Water Unknown : New/Additional Replacement Unit
Water Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
CERCIP _ _ _ Unknown 119 20.2.72.202.B.(5) ¥ Existing (unchanged) To be Removed
System Caustic Caustic Wash Solution Unknown : New/Additional Replacement Unit
Wash Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
CER C|P_ _ _ Unknown 119 20.2.72.202.B.(5) ¥ Existing (unchanged) To be Removed
System Acid Acid Wash Solution Unknown : New/Additional Replacement Unit
Wash Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
New Finisher ) ) Unknown 39 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
CIP Causti Caustic Wash Solution Unknown : New/Additional Replacement Unit
austic Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
New Finisher ) ) Unknown 39 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
CIP Acid Acid Wash Solution Unknown : New/Additional Replacement Unit
Cl Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
Past 4 CIP ) ) ) Unknown 71 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Chemical Tank Caustic or Acid Wash Solution Unknown : New/Additional Replacement Unit
emical Tan Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
Past 4 CIP Unknown 71 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Potable Wat Potable Water Unknown : New/Additional Replacement Unit
otable vVvater Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
Past 4 CIP Belt ) ) Unknown 71 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
Wash Caustic Wash Solution Unknown : New/Additional Replacement Unit
as Unknown bbl 1A List Item #1.a To Be Modified To be Replaced
Nuisance Dust Collector Nuisance Dust DFE3-6 3,000 20.2.72.202.B.(5) B4 Existing (unchanged)  To be Removed
V1 R New/Additional Replacement Unit
(Product Packaging) Collector Unknown ACFM 1A List Item #1.a To Be Modified To be Replaced
Unknown N/A 20.2.72.202.B.(5) M Existing (_u_nchanged) To be Removed _
PCE-2 Process Screw Unknown " New/Additional Replacement Unit
Unknown N/A IA List Item #1.a To Be Modified To be Replaced

! Insignificant activities exempted due to size or production rate are defined in 20.2.70.300.D.6, 20.2.70.7.Q NMAC, and the NMED/AQB List of Insignificant Activities, dated September 15, 2008. Emissions from these insignificant activities do not need to be

reported, unless specifically requested.

2 Specify date(s) required to determine regulatory applicability.
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Table 2-C: Emissions Control Equipment

Unit and stack numbering must correspond throughout the application package. Only list control equipment for TAPs if the TAP’s maximum uncontrolled emissions rate is over its respective threshold as listed in 20.2.72

NMAC, Subpart V, Tables A and B. In accordance with 20.2.72.203.A(3) and (8) NMAC, 20.2.70.300.D(5)(b) and (¢) NMAC, and 20.2.73.200.B(7) NMAC, the permittee shall report all control devices and list each
pollutant controlled by the control device regardless if the applicant takes credit for the reduction in emissions.

antrol . . Date Controlling Emissions for Unit Efficiency MEthoq used to
Equipment Control Equipment Description Controlled Pollutant(s) i (% Control by Estimate
A Installed Number(s) . -

Unit No. Weight) Efficiency
PCE-3 Baghouhse, CER Shop Order 24235 2002 PM (Product Collection) D2 99.9% E'I‘Egs't:’;e;t':g
PCE-4 Baghouhse, CER Shop Order 24235 2002 PM (Product Collection) D2 99.9% Erégs't'::;t':g
PCE-5 Baghouhse, CER Shop Order 24235 2002 PM (Product Collection) D2 99.9% E'I‘Egs't:’;e;t':g

The above "emission controls" have been listed for information purposes only. In reality, the powdered milk product dust collection units are process equipment
intrinsic to producing powdered milk. These units collect the valuable powdered milk product to be bagged & sold. Any problem with any of these units could cause
a partial or total shutdown of operations of this facility. Under no circumstance this facility will operate without any of these components because it will be
impossible to collect the powder milk without them in service

! List each control device on a separate line. For each control device, list all emission units controlled by the control device.
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Portales Dairy Products, LLC

Portales Plant

Table 2-D: Maximum Emissions (under normal operating conditions)
M This Table was intentionally left blank because it would be identical to Table 2-E.

June 2023

Revision #0

Maximum Emissions are the emissions at maximum capacity and prior to (in the absence of) pollution control, emission-reducing process equipment, or any other emission reduction. Calculate the hourly emissions using the worst case

hourly emissions for each pollutant. For each pollutant, calculate the annual emissions as if the facility were operating at maximum plant capacity without pollution controls for 8760 hours per year, unless otherwise approved by the
Department. List Hazardous Air Pollutants (HAP) & Toxic Air Pollutants (TAPs) in Table 2-1. Unit & stack numbering must be consistent throughout the application package. Fill all cells in this table with the emission numbers or a

symbol. A “-“ symbol indicates that emissions of this pollutant are not expected. Numbers shall be expressed to at least 2 decimal points (e.g. 0.41, 1.41, or 1.41E-4).

NOx

CO

VOC

SOx

PM*

PM10*

PM2.5!

H,S

Lead

Unit No.

Ib/hr | ton/yr

Ib/hr

ton/yr

Ib/hr | ton/yr

Ib/hr

ton/yr | Ib/hr | ton/yr

Ib/hr | ton/yr

Ib/hr | ton/yr

Ib/hr

ton/yr

Ib/hr | ton/yr

Totals

Condensable Particulate Matter: Include condensable particulate matter emissions for PM10 and PM2.5 if the source is a combustion source. Do not include condensable particulate matter for PM unless PM is set equal to PM10 and
PM2.5. Particulate matter (PM) is not subject to an ambient air quality standard, but PM is a regulated air pollutant under PSD (20.2.74 NMAC) and Title V (20.2.70 NMAC).
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Portales Dairy Products, LLC Portales Plant June 2023 Revision #0
Table 2-E: Requested Allowable Emissions

Unit & stack numbering must be consistent throughout the application package. Fill all cells in this table with the emission numbers or a "-" symbol. A “-* symbol indicates that emissions
of this pollutant are not expected. Numbers shall be expressed to at least 2 decimal points (e.g. 0.41, 1.41, or 1.41E™).

Unit No. NOx CcO VOC SOx pPMm* PM10! PM2.5* H,S Lead
Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr
B1 2.40 10.51 2.02 8.83 0.13 0.58 0.34 1.50 0.18 0.80 0.18 0.80 0.18 0.80 - - - -
B2 2.44 10.68 0.94 4.12 0.20 0.89 0.35 1.51 0.18 0.80 0.18 0.80 0.18 0.80 - - - -
B3 5.57 24.40 1.38 6.04 0.21 0.92 0.54 2.38 0.29 1.27 0.29 1.27 0.29 1.27 - - - -
B4 5.57 24.40 1.38 6.04 0.21 0.92 0.54 2.38 0.29 1.27 0.29 1.27 0.29 1.27 - - - -
D2 8.04 35.20 | 11.96 | 52.37 0.26 1.15 0.75 3.28 0.39 1.73 0.39 1.73 0.39 1.73 - - - -

AHU-1 0.33 1.45 0.14 0.61 0.020 | 0.089 | 0.051 0.22 0.18 0.79 0.18 0.79 0.18 0.79 = = = =
AHU-2 0.33 1.45 0.14 0.61 0.020 | 0.089 | 0.051 0.22 0.18 0.79 0.18 0.79 0.18 0.79 - - - -
MAU-1001] 0.20 0.86 1.19 5.23 0.043 0.19 0.11 0.48 0.060 0.26 0.060 0.26 0.060 0.26 = = = =
MAU-1002| 0.20 0.86 1.19 5.23 0.043 0.19 0.11 0.48 0.060 0.26 0.060 0.26 0.060 0.26 - - - -

Totals 25.07 | 109.80 | 20.34 | 89.08 1.14 5.01 2.84 12.45 1.82 7.96 1.82 7.96 1.82 7.96 = = = =

! Condensable Particulate Matter: Include condensable particulate matter emissions for PM10 and PM2.5 if the source is a combustion source. Do not include condensable particulate matter for PM unless PM is set equal to PM10 and
PM2.5. Particulate matter (PM) is not subject to an ambient air quality standard, but it is a regulated air pollutant under PSD (20.2.74 NMAC) and Title V (20.2.70 NMAC).
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Table 2-F: Additional Emissions during Startup, Shutdown, and Routine Maintenance (SSM)

B4 This table is intentionally left blank since all emissions at this facility due to routine or predictable startup, shutdown, or scehduled maintenance are no higher than those listed in Table 2-E and a malfunction emissior
limit is not already permitted or requested. If you are required to report GHG emissions as described in Section 6a, include any GHG emissions during Startup, Shutdown, and/or Scheduled Maintenance (SSM) in Table
2-P. Provide an explanations of SSM emissions in Section 6 and 6a.

All applications for facilities that have emissions during routine our predictable startup, shutdown or scheduled maintenance (SSM)?, including NOI applications, must include in this table the
Maximum Emissions during routine or predictable startup, shutdown and scheduled maintenance (20.2.7 NMAC, 20.2.72.203.A.3 NMAC, 20.2.73.200.D.2 NMAC). In Section 6 and 6a, provide
emissions calculations for all SSM emissions reported in this table. Refer to "Guidance for Submittal of Startup, Shutdown, Maintenance Emissions in Permit Applications
(https://www.env.nm.gov/agb/permit/agb pol.html) for more detailed instructions. Numbers shall be expressed to at least 2 decimal points (e.q. 0.41, 1.41, or 1.41E-4).

NOXx CcO VOC SOx PM? PM10? PM2.52 H,S Lead

Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr

Unit No.

Totals
! For instance, if the short term steady-state Table 2-E emissions are 5 Ib/hr and the SSM rate is 12 Ib/hr, enter 7 Ib/hr in this table. If the annual steady-state Table 2-E emissions are 21.9 TPY, and the number of scheduled SSM events result in
annual emissions of 31.9 TPY, enter 10.0 TPY in the table below.

2 Condensable Particulate Matter: Include condensable particulate matter emissions for PM10 and PM2.5 if the source is a combustion source. Do not include condensable particulate matter for PM unless PM is set equal to PM10 and PM2.5.
Particulate matter (PM) is not subject to an ambient air quality standard, but it is a regulated air pollutant under PSD (20.2.74 NMAC) and Title V (20.2.70 NMAC).
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Table 2-G: Stack Exit and Fugitive Emission Rates for Special Stacks

M 1 have elected to leave this table blank because this facility does not have any stacks/vents that split emissions from a single source or combine emissions from more than one source listed in table 2-A.
Additionally, the emission rates of all stacks match the Requested allowable emission rates stated in Table 2-E.

Use this table to list stack emissions (requested allowable) from split and combined stacks. List Toxic Air Pollutants (TAPs) and Hazardous Air Pollutants (HAPs) in Table 2-1. List all fugitives that are
associated with the normal, routine, and non-emergency operation of the facility. Unit and stack numbering must correspond throughout the application package. Refer to Table 2-E for instructions on use of

the “-* symbol and on significant figures.

Serving Unit NOx CcO VOC SOx PM PM10 PM2.5 H,Sor Lead
Stack No. Number(s) from
Table 2-A Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr
Totals:
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Table 2-H: Stack Exit Conditions

Unit and stack numbering must correspond throughout the application package. Include the stack exit conditions for each unit that emits from a stack, including blowdown venting parameters and
tank emissions. If the facility has multiple operating scenarios, complete a separate Table 2-H for each scenario and, for each, type scenario name here:

Stack Serving Unit Number(s) Orient_ation Rain Caps | Height Above Temp. Flow Rate Moisture by Velocity Inside
Number from Table 2-A (H-_Horlz_ontal Volume Diameter (ft)
V=Vertical) (Yesor No) | Ground (ft) (F) (acfs) (dscfs) (%) (ft/sec)

B1 B1 \% No 46 290 122 145 N/A 35 2.30

B2 B2 \% No 46 450 122 118 N/A 29 2.30

B3 B3 \% No 50 400 222 96 N/A 23 2.30

B4 B4 \ No 50 400 222 96 N/A 23 2.30

NDS D2 \Y% No 150 195 95 66 N/A 39 6.50

SDS D2 V No 150 195 95 66 N/A 39 6.50

BVS D2 \% No 150 90 18 15 N/A 22 3.80

AHU-1 AHU-1 V No 14 160 15 11 N/A 38.3 0.70

AHU-2 AHU-2 \Y% No 14 160 15 11 N/A 38.3 0.70

MAU-1001 MAU-1001 V No 95 120 1246 750 N/A 253.8 2.50

MU-1002 MAU-1002 \Y% No 95 120 1246 750 N/A 253.8 2.50
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Table 2-1: Stack Exit and Fugitive Emission Rates for HAPs and TAPs

In the table below, report the Potential to Emit for each HAP from each regulated emission unit listed in Table 2-A, only if the entire facility emits the HAP at a rate greater than or equal to one (1) ton per
year For each such emission unit, HAPs shall be reported to the nearest 0.1 tpy. Each facility-wide Individual HAP total and the facility-wide Total HAPs shall be the sum of all HAP sources calculated to
the nearest 0.1 ton per year. Per 20.2.72.403.A.1 NMAC, facilities not exempt [see 20.2.72.402.C NMAC] from TAP permitting shall report each TAP that has an uncontrolled emission rate in excess of

its pounds per hour screening level specified in 20.2.72.502 NMAC. TAPs shall be reported using one more significant figure than the number of significant figures shown in the pound per hour threshold

corresponding to the substance. Use the HAP nomenclature as it appears in Section 112 (b) of the 1990 CAAA and the TAP nomenclature as it listed in 20.2.72.502 NMAC. Include tank-flashing
emissions estimates of HAPs in this table. For each HAP or TAP listed, fill all cells in this table with the emission numbers or a "-" symbol. A “-” symbol indicates that emissions of this pollutant are not
expected or the pollutant is emitted in a quantity less than the threshold amounts described above.

Provide Pollutant Provide Pollutant Provide Pollutant Provide Pollutant Provide Pollutant Provide Pollutant Provide Pollutant
Total HAPs n-Hexane Name Here Name Here Name Here Name Here Name Here Name Here Name Here
Stack No. [Unit No.(s) @HAPor TAPl papor TAP| HAPor TAP| HAPor TAP| HAPor TAP| HAPor TAP| HAPor TAP| HAPor TAP
Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr
Bl Bl 0.066 0.29 0.044 0.19 - - - - - - - - - - - - - -
B2 B2 0.046 0.20 0.044 0.19 - - - - - - - = = = = - - -
B3 B3 0.10 0.46 0.71 0.31 - - - - - - - - - - - - - -
B4 B4 0.10 0.46 0.71 0.31 - - - - - - - = = = = - - -
NVS'VSSDS' D2 013 | 057 | 0088 | 0.39 - - . - - - - - - - - - - -
AHU-1 AHU-1 0.055 0.24 0.0053 | 0.023 - - - - - - - - = = = = - -
AHU-2 AHU-2 0.055 0.24 0.0053 | 0.023 - - - - - - - - - - - - - -
MAU-1001 | MAU-1001 | 0.014 | 0.0058 | 0.014 | 0.0031 - - - - - - - = = o = 5 - -
MAU-1002 | MAU-1002 | 0.014 | 0.0058 | 0.014 | 0.0031 - - - - - - - - - - - - - -
Totals: 0.59 2.46 1.63 1.45 - - - - - - - - - - - - - -
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Portales Dairy Products, LLC Portales Plant June 2023 Revision #0
Table 2-J: Fuel
Specify fuel characteristics and usage. Unit and stack numbering must correspond throughout the application package.
Fuel Type (low sulfur Diesel, Fl.JeI source: purchased commetjmal, Specify Units
. . pipeline quality natural gas, residue
Unit No. ultra low sulfur diesel, -
Natural Gas, Coal, ...) gas, raw/field natural gas, process gas | | ower Heating Value Hourly Usage Annual Usage % Sulfur % Ash
' T (e.g. SRU tail gas) or other
- . 5gr S/100 .
Bl Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 24,000 scf/hr 210.24 MMscf scf Negligible
- . 5 gr S/100 i
B2 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 24,199 scf/hr 211.98 MMscf sof Negligible
- . 5gr S/100 i
B3 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 38,095 scf/hr 333.71 MMscf scf Negligible
- . 5gr S/100 i
B4 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 38,095 scf/hr 333.71 MMscf sof Negligible
- . 5gr S/100 .
D2 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 47,619 scf/hr 417.14 MMscf scf Negligible
- . 5 gr S/100 i
AHU-1 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 3,571 scf/hr 31.29 MMscf sof Negligible
- . 5gr S/100 .
AHU-2 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 3,571 scf/hr 31.29 MMscf scf Negligible
- . 5 gr S/100 .
MAU-1001 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 7,619 scf/hr 66.74 MMscf sof Negligible
- . 5gr S/100 .
MAU-1002 Natural Gas Pipeline Quality Natural Gas 1050 Btu/scf 7,619 scf/hr 66.74 MMscf scf Negligible
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Table 2-K: Liquid Data for Tanks Listed in Table 2-L

For each tank, list the liquid(s) to be stored in each tank. If it is expected that a tank may store a variety of hydrocarbon liquids, enter "mixed hydrocarbons" in the Composition column for that tank
and enter the corresponding data of the most volatile liquid to be stored in the tank. If tank is to be used for storage of different materials, list all the materials in the "All Calculations" attachment, run
the newest version of TANKS on each, and use the material with the highest emission rate to determine maximum uncontrolled and requested allowable emissions rate. The permit will specify the
most volatile category of liquids that may be stored in each tank. Include appropriate tank-flashing modeling input data. Use additional sheets if necessary. Unit and stack numbering must
correspond throughout the application package.

Average Storage Conditions Max Storage Conditions
- Vapor
SCC Liquid Molecular
Tank No. Material Name Composition Density . Temperature True Vapor Temperature True Vapor
Code (Ib/gal) Weight P Pressure F) Pressure
(Ib/ib*mol) (psia) (psia)

N/A
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Table 2-L: Tank Data

Include appropriate tank-flashing modeling input data. Use an addendum to this table for unlisted data categories. Unit and stack numbering must correspond throughout the application package. Use additional sheets if necessary.
See reference Table 2-L2. Note: 1.00 bbl = 10.159 M3 = 42.0 gal

Paint

Seal Type | Roof Type Capacit ; Vapor Color " Annual Turn-
Tank No. I Dtaﬁ:‘ d Materials Stored (refer to Table 2{ (refer to Table 2 paaity Dlanh;eter Space (from Table VI-C) Condition Throughput overs
nstalle LR below) LR below) (M) (M) (from Table (gallyr) (per year)
oo) | vy Roof Shell VI-C)
N/A
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Table 2-L.2: Liquid Storage Tank Data Codes Reference Table
Roof Type Seal Type, Welded Tank Seal Type Seal Type, Riveted Tank Seal Type Roof, Shell Color CoFr’%Ii:iton
FX: Fixed Roof Mechanical Shoe Seal Liquid-mounted resilient seal Vapor-mounted resilient seal Seal Type WH: White Good
IF: Internal Floating Roof A: Primary only A: Primary only A: Primary only A: Mechanical shoe, primary only AS: Aluminum (specular) Poor
EF: External Floating Roof B: Shoe-mounted secondary B: Weather shield B: Weather shield B: Shoe-mounted secondary AD: Aluminum (diffuse)
P: Pressure C: Rim-mounted secondary C: Rim-mounted secondary C: Rim-mounted secondary C: Rim-mounted secondary LG: Light Gray
MG: Medium Gray
Note: 1.00 bbl = 0.159 M®=42.0 gal BL: Black
OT: Other (specify)
Table 2-M: Materials Processed and Produced (Use additional sheets as necessary.)
Material Processed Material Produced
_— . . Phase . . . _— Chemical Quantity
Description Chemical Composition - . uantity (specify units Description . Phase - .
P P (Gas, Liquid, or Solid) Q y (specify ) P Composition (specify units)
Milk or milk equivalent . . 28,000 Ib/hr Condensed Skim Milk . . .
(Condensed Milk) Varies Varies @ 48% TS Non Fat Dry Milk Varies Varies 12,500 Ib/hr
Milk or milk equivalent . . 47,000 Ib/hr Condesned Skim Milk . . .
(Condensed Milk, UF Retentate) Varies Varies @50% TS Non Fat Dry Milk Varies Varies 21,000 Ib/hr
Milk or milk equivalent Varies Varies 54,000 Ib/hr Retentate @ 22% TS Milk Protein Concentrate Powder Varies Varies 15,000 Ib/hr
: . . . . 16,700 Ib/hr Milk Protein . . .
Milk or milk egivalent Varies Varies Concentrate Permeate @ 48% TS Milk Permeate Powder Varies Varies 9,000 Ib/hr
Milk or milk equivalent Varies Varies 132,000 Ibs/hr Raw Milk Condensed Milk (Liquid loadout) Varies Varies 33,000 Ib/hr
Milk or milk egivalent Varies Varies 492,000 Ib/hr Raw Milk Cream (Liquid loadout) Varies Varies 44,000 Ib/hr
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Table 2-N: CEM Equipment

Enter Continuous Emissions Measurement (CEM) Data in this table. If CEM data will be used as part of a federally enforceable permit condition, or used to satisfy the requirements of a state or

federal regulation, include a copy of the CEM's manufacturer specification sheet in the Information Used to Determine Emissions attachment. Unit and stack numbering must correspond throughout
the application package. Use additional sheets if necessary.

Stack No. Pollutant(s) Manufacturer Model No. Serial No. Sample Ave_ragmg Range Sensitivity Accuracy
Frequency Time

N/A
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Table 2-O: Parametric Emissions Measurement Equipment
Unit and stack numbering must correspond throughout the application package. Use additional sheets if necessary.
Unit No. Parameter/Pollutant Measured Location of Measurement Unit of Measure | Acceptable Range ';;Z?:tir;?r/]:ef Mlzs;[rerrela%fce '\Rﬂsgg:); nog: Av_le_irre]\qgeing

N/A
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Table 2-P:  Greenhouse Gas Emissions

Applications submitted under 20.2.70, 20.2.72, & 20.2.74 NMAC are required to complete this Table. Power plants, Title V major sources, and PSD major sources must report and calculate all GHG emissions for each unit.
Applicants must report potential emission rates in short tons per year (see Section 6.a for assistance). Include GHG emissions during Startup, Shutdown, and Scheduled Maintenance in this table. For minor source facilities that are
not power plants, are not Title V, or are not PSD, there are three options for reporting GHGs 1) report GHGs for each individual piece of equipment; 2) report all GHGs from a group of unit types, for example report all combustion

source GHGs as a single unit and all venting GHG as a second separate unit; OR 3) check the following box

By checking this box, the applicant acknowledges the total CO2e emissions are less than 75,000 tons per year.

co, N,O CH, SFs | PFCIHFC GHT gt;:ass Zg;:
ton/yr ton/yr ton/yr ton/yr ton/yr Basis tonlyr’|  toniyr®
Unit No.| Ggwps'? 1 298 25 22,800 footnote 3
B1 mass GHG| 12911.47 0.024 0.24 - - = = = = = = = 12911.74 =
COye 12911.47 7.25 6.08 - = = = = = = = = - 12924.80
B2 mass GHG| 13018.53 0.025 0.25 - - - - - - - - - 13018.80 -
COqe 13018.53 7.31 6.13 - - - - - - - - - - 13031.97
B3 mass GHG| 20494.39 0.039 0.39 - - - - = = = = = 20494.82 =
COye 20494.39 11.51 9.66 - = = = = = = = = - 20515.56
B4 mass GHG| 20494.39 0.039 0.39 - - - - - - - - - 20494.82 -
COqe 20494.39 11.51 9.66 - - - - - - - - - - 20515.56
D2 mass GHG| 25617.99 0.048 0.48 - - = = = = = = = 25618.52 =
COye 25617.99 14.39 12.07 - = = = = = = = = - 25644.45
AHU-1 mass GHG| 1921.35 0.0036 0.036 - - - - - - - - - 1921.39 -
COqe 1921.35 1.08 0.91 - - - - - - - - - - 1923.34
AHU-2 mass GHG| 1921.35 0.0036 0.036 - - = - = - = - = 1921.39 =
COye 1921.35 1.08 0.91 - - = - = - = - = - 1923.34
MAU- | mass GHG| 4098.88 0.0077 0.077 - - - - - - - - - 4098.97 -
1001 COye 4098.88 2.30 1.93 - - - - - - - - - - 4103.12
MAU- | mass GHG| 4098.88 0.0077 0.077 - - = - = - = - = 4098.97 =
1002 COye 4098.88 2.30 1.93 - - = - = - = - = - 4103.12
mass GHG| 59.80 - - - - - - - - - - - 59.80 -
FPDE COe 59.80 - - - - - - - - - - - - 59.80
mass GHG - - - - = o = o = o = o = o
CO.e - - - - - - - - - - - - - -
mass GHG - - - - - - - - - - - - - -
CO.e - - - - - - - - - - - - - -
mass GHG = = = = = = = = = = = = = =
CO.e - - - - - - - - - - - - - -
mass GHG - - - - - - - - - - - - - -
CO,e - - - - - - - - - - - - - -
Total mass GHG | 104637.05 0.20 1.97 - - = - = - = - = 104639.22 =
CO,e |104637.05f 58.73 49.27 - - = - = - = - = - 104745.05

* GWP (Global Warming Potential): Applicants must use the most current GWPs codified in Table A-1 of 40 CFR part 98. GWPs are subject to change, therefore, applicants need to check 40 CFR 98 to confirm GWP values.

2 For HFCs or PFCs describe the specific HFC or PFC compound and use a separate column for each individual compound.

% For each new compound, enter the appropriate GWP for each HFC or PFC compound from Table A-1 in 40 CFR 98.

* Green house gas emissions on amass basis is the ton per year green house gas emission before adjustment with its GWP.

® CO,e means Carbon Dioxide Equivalent and is calculated by multiplying the TPY mass emissions of the green house gas by its GWP.
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Section 3

Application Summary

The Application Summary shall include a brief description of the facility and its process, the type of permit application, the
applicable regulation (i.e. 20.2.72.200.A.X, or 20.2.73 NMAC) under which the application is being submitted, and any air
quality permit numbers associated with this site. If this facility is to be collocated with another facility, provide details of the
other facility including permit number(s). In case of a revision or modification to a facility, provide the lowest level regulatory
citation (i.e. 20.2.72.219.B.1.d NMAC) under which the revision or modification is being requested. Also describe the
proposed changes from the original permit, how the proposed modification will affect the facility’s operations and emissions,
de-bottlenecking impacts, and changes to the facility’s major/minor status (both PSD & Title V).

The Process Summary shall include a brief description of the facility and its processes.

Startup, Shutdown, and Maintenance (SSM) routine or predictable emissions: Provide an overview of how SSM
emissions are accounted for in this application. Refer to "Guidance for Submittal of Startup, Shutdown, Maintenance
Emissions in Permit Applications (http://www.env.nm.gov/agb/permit/app_form.html) for more detailed instructions on SSM
emissions.

Portales Dairy Products, LLC is submitting an application for the Portales Plant as a significant permit revision of NSR 1263-
M6 pursuant to 20.2.72.219.D.(1)(a) NMAC. The facility will replace one of its Seattle boilers (B2) with a new Williams &
Davis Boiler (B2). The new boiler will operate similar to its predecessor and introduces negligible changes to previously
permitted emissions and no changes to stack parameters for unit B2.
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Section 4

Process Flow Sheet

A process flow sheet and/or block diagram indicating the individual equipment, all emission points and types of control
applied to those points. The unit numbering system should be consistent throughout this application.

A process flow diagram is attached on the following page.
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Section 5

Plot Plan Drawn To Scale

A plot plan drawn to scale showing emissions points, roads, structures, tanks, and fences of property owned, leased, or under

direct control of the applicant. This plot plan must clearly designate the restricted area as defined in UA1, Section 1-D.12. The
unit numbering system should be consistent throughout this application.

A plot plan is attached on the following page.
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Section 6

All Calculations

Show all calculations used to determine both the hourly and annual controlled and uncontrolled emission rates. All
calculations shall be performed keeping a minimum of three significant figures. Document the source of each emission factor
used (if an emission rate is carried forward and not revised, then a statement to that effect is required). If identical units are
being permitted and will be subject to the same operating conditions, submit calculations for only one unit and a note
specifying what other units to which the calculations apply. All formulas and calculations used to calculate emissions must be
submitted. The “Calculations” tab in the UA2 has been provided to allow calculations to be linked to the emissions tables.
Add additional “Calc” tabs as needed. If the UA2 or other spread sheets are used, all calculation spread sheet(s) shall be
submitted electronically in Microsoft Excel compatible format so that formulas and input values can be checked. Format all
spread sheets and calculations such that the reviewer can follow the logic and verify the input values. Define all variables. If
calculation spread sheets are not used, provide the original formulas with defined variables. Additionally, provide subsequent
formulas showing the input values for each variable in the formula. All calculations, including those calculations are imbedded
in the Calc tab of the UA2 portion of the application, the printed Calc tab(s), should be submitted under this section.

Tank Flashing Calculations: The information provided to the AQB shall include a discussion of the method used to estimate
tank-flashing emissions, relative thresholds (i.e., NOI, permit, or major source (NSPS, PSD or Title V)), accuracy of the model,
the input and output from simulation models and software, all calculations, documentation of any assumptions used,
descriptions of sampling methods and conditions, copies of any lab sample analysis. If Hysis is used, all relevant input
parameters shall be reported, including separator pressure, gas throughput, and all other relevant parameters necessary for
flashing calculation.

SSM Calculations: It is the applicant’s responsibility to provide an estimate of SSM emissions or to provide justification for
not doing so. In this Section, provide emissions calculations for Startup, Shutdown, and Routine Maintenance (SSM)
emissions listed in the Section 2 SSM and/or Section 22 GHG Tables and the rational for why the others are reported as zero
(or left blank in the SSM/GHG Tables). Refer to "Guidance for Submittal of Startup, Shutdown, Maintenance Emissions in
Permit Applications (http://www.env.nm.gov/agb/permit/app_form.html) for more detailed instructions on calculating SSM
emissions. If SSM emissions are greater than those reported in the Section 2, Requested Allowables Table, modeling may be
required to ensure compliance with the standards whether the application is NSR or Title V. Refer to the Modeling Section of
this application for more guidance on modeling requirements.

Glycol Dehydrator Calculations: The information provided to the AQB shall include the manufacturer’s maximum design
recirculation rate for the glycol pump. If GRI-Glycalc is used, the full input summary report shall be included as well as a
copy of the gas analysis that was used.

Road Calculations: Calculate fugitive particulate emissions and enter haul road fugitives in Tables 2-A, 2-D and 2-E for:
1. If you transport raw material, process material and/or product into or out of or within the facility and have PER
emissions greater than 0.5 tpy.
2. If you transport raw material, process material and/or product into or out of the facility more frequently than one
round trip per day.

Significant Figures:
A. All emissions standards are deemed to have at least two significant figures, but not more than three significant figures.
B. At least 5 significant figures shall be retained in all intermediate calculations.
C. In calculating emissions to determine compliance with an emission standard, the following rounding off procedures shall be
used:
(2) If the first digit to be discarded is less than the number 5, the last digit retained shall not be changed;
(2) If the first digit discarded is greater than the number 5, or if it is the number 5 followed by at least one digit other than
the number zero, the last figure retained shall be increased by one unit; and
(3) If the first digit discarded is exactly the number 5, followed only by zeros, the last digit retained shall be rounded
upward if it is an odd number, but no adjustment shall be made if it is an even number.
(4) The final result of the calculation shall be expressed in the units of the standard.

Control Devices: In accordance with 20.2.72.203.A(3) and (8) NMAC, 20.2.70.300.D(5)(b) and (e) NMAC, and
20.2.73.200.B(7) NMAC, the permittee shall report all control devices and list each pollutant controlled by the control device
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regardless if the applicant takes credit for the reduction in emissions. The applicant can indicate in this section of the
application if they chose to not take credit for the reduction in emission rates. For notices of intent submitted under 20.2.73
NMAC, only uncontrolled emission rates can be considered to determine applicability unless the state or federal Acts require
the control. This information is necessary to determine if federally enforceable conditions are necessary for the control device,
and/or if the control device produces its own regulated pollutants or increases emission rates of other pollutants.

Boiler (Units B1)
The current permit includes a natural gas fired 600 hp Seattle boiler (unit B1). This unit remains unchanged.

Emission rates of NOx and CO, VOCs and PM1owere calculated using the AP-42 emission factors Table 1.4-1 and 1.4-2. PM
and PMzs emissions are set equal to PM1o emissions. SO2 emissions were calculated based on the units’ fuel consumption and
a maximum sulfur content of five grains per 100 standard cubic foot (5 gr/100 scf). HAP emission rates were calculated using
HAP Emissions from GRI HAPCalc 3.01 while GHG emissions were calculated using 40 CFR 98 Subpart C TIER 1 Table for
natural gas values.

Exhaust parameters for this unit are based on a combination of manufacturer’s and design data. This boiler has a single
emission point, and stack numbers are designated with the same notation as the unit number, as described in the forms.

Boiler (Unit B2)
This unit has been replaced with a natural gas fired Williams & Davis 3600W-150S Boiler. This unit will operate with an input
heat rate of 25.4 MMBtu/hr and a fuel rate of 24199 Scf/hr.

Emission rates of NOy, CO, SO,, VOCs, and PM were calculated based on manufacturer’s and design data. PM1o and PM3 5
emissions were set equal to PM emissions. HAP emission rates were calculated using AP-42 emission factors Table 1.4-3
while GHG emissions were calculated using 40 CFR 98 Subpart C TIER 1 Table for natural gas values.

Exhaust parameters for this unit are based on a combination of manufacturer’s and design data. This boiler has a single
emission point, and stack numbers are designated with the same notation as the unit number, as described in the forms.

Boilers (Units B3-B4)
The current permit includes two natural gas fired 1000 hp Seattle boilers (units B3 — B4). These units remain unchanged.

Emission rates of NOx and CO from these units were calculated based on manufacturer’s information. Emissions of VOCs, and
PMz1owere calculated using the AP-42 emission factors Table 1.4-1 and 1.4-2. TSP and PM2semissions are set equal to PMio
emissions. SOz emissions were calculated based on the units’ fuel consumption and a maximum sulfur content of five grains
per 100 standard cubic foot (5 gr/100 scf). HAP emission rates were calculated using HAP Emissions from GRI HAPCalc 3.01
while GHG emissions were calculated using 40 CFR 98 Subpart C TIER 1 Table for natural gas values.

Exhaust parameters for these two units are based on a combination of design and test data. As with the other boilers, each
boiler has a single emission point, stack numbers are designated with the same notation as the unit number, as described in the
forms.

Dryer 2 (Unit D2)
The current permit includes a CE Rogers vertical dryer (D2) equipped with three integral baghouses. This unit has three stacks:
the north dryer stack (NDS), south dryer stack (SDS) and fluid bed vent stack (BVS). This unit remains unchanged.

For the combustion part:

As with the boilers, the burners are natural gas fired. Emission rates of NOx and CO were calculated using the burner vendor’s
specifications. Emission rates for VOCs, and PMaowere calculated using the AP-42 emission factors Table 1.4-1 and 1.4-2.
PM:semissions are set equal to PM1oemissions. HAP emission rates were calculated using HAP Emissions from GRI
HAPCalc 3.01 while GHG emissions were calculated using 40 CFR 98 Subpart C TIER 1 Table for natural gas values.

SO2emission estimates have been calculated based on the unit’s fuel consumption and a maximum sulfur content of five grains
per 100 standard cubic foot (5 gr S/100 scf).

For the dryer part:
Based on Stack Test data collected from 2011 to 2015 TSP emission rates were developed using the maximum emission rate
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obtained for each of the three stacks associated to this emission unit plus individual safety factors.

Therefore, based on the above, the emissions from this unit result from a combination of the burner emissions plus the dryer
operation.

Exhaust parameters for the dryer are based on a combination of test and design data.

Niro AHU-1/AHU-2
The current permit includes two Johnson Controls niro air handling unit heaters (units AHU-1/AHU-2). These units remain
unchanged.

The emission rates for NOx, CO and Particulate Matter were determined using the Power Flame Burnere Manufacturer’s Data.
VOC emission rates were calculated using AP-42 Table 1.4-1 and SOz emissions rates were based on using the natural gas
pipeline specifications (5 gr total sulfur/100 scf). HAP emission rates were calculated using HAP Emissions from GRI
HAPCalc 3.01. GHG emissions were calculated using 40 CFR 98 Subpart C TIER 1 Table for natural gas values. These units
remain unchanged.

Exhaust parameters for these units are based on a combination of design data and field measurements.

MAU-1001 and MAU-1002
The current permit includes two Greenheck CER makeup air heaters (units MAU-1001/MAU-1002). These units remain
unchanged.

The emission rates for NOxand CO were determined using the ANZI Z83.18 Heater Emission limits for Direct-Fired Units.
Particulate Matter and VOC emission rates were calculated using AP-42, Table 1.4-1. SOz emissions rates were based on

using the natural gas pipeline specifications (5 gr total sulfur/100 scf). HAP emission rates were calculated using HAP
Emissions from GRI HAPCalc 3.01. GHG emissions were calculated using 40 CFR 98 Subpart C TIER 1 Table for natural gas
values.

Exhaust parameters for these units are based on a combination of design data and field measurements.

HAUL ROADS
The haul road emissions were calculated using AP-42 Table 13.2.1-1 and are considered both exempt and insignificant.

COOLING TOWERS
The emission rates for the cooling towers were determined using AP-42-13.1-1 and Technical Memorandum, Daren Zigich,
September 9, 2013. The cooling towers are considered exempt due to the low emissions rates.

NUISANCE DUST COLLECTOR, V1 (Exempt and Insignificant)
The nuisance dust collector is considered exempt from the facility pursuant to 20.2.72.202.B(5) NMAC and IA List Item #1.a .

HEATERS and Maxon Ovenpack (Exempt and Insignificant)
Heater emissions were calculated using emission factors from AP-42 Tables 1.4-1 and 2. The heaters are considered exempt
per 20.2.72.202.B(5) NMAC and IA List Item #1.a.
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Emission Summary

Uncontrolled / Controlled Emissions

NOX co VOCs SO, PM PMyo PM,5 HAPs CO,e
Unit Stack No. Description/Source pph tpy pph tpy pph tpy pph tpy pph tpy pph tpy pph tpy pph tpy pph tpy
B1 B1 Boiler 2.40 10.51 2.02 8.83 0.13 0.58 0.34 1.50 0.18 0.80 0.18 0.80 0.18 0.80 0.066 0.29 2,950.87 12,924.80
B2 B2 Boiler 2.44 10.68 0.94 4.12 0.20 0.89 0.35 1.51 0.18 0.80 0.18 0.80 0.18 0.80 0.046 0.20 2,975.34 13,031.97
B3 B3 Boiler 5.57 24.40 1.38 6.04 0.21 0.92 0.54 2.38 0.29 1.27 0.29 1.27 0.29 1.27 0.10 0.46 4,683.92 20,515.56
B4 B4 Boiler 5.57 24.40 1.38 6.04 0.21 0.92 0.54 2.38 0.29 1.27 0.29 1.27 0.29 1.27 0.10 0.46 4,683.92 20,515.56
D2 NVS, SDS, BVS Dryer 8.04 35.20 11.96 52.37 0.26 1.15 0.75 3.28 0.39 1.73 0.39 1.73 0.39 1.73 0.13 0.57 5,854.90 25,644.45
AHU-1 AHU-1 Air Handling Unit Heater 0.33 1.45 0.14 0.61 0.020 0.089 0.051 0.22 0.18 0.79 0.18 0.79 0.18 0.79 0.055 0.24 439.12 1,923.34
AHU-2 AHU-2 Air Handling Unit Heater 0.33 1.45 0.14 0.61 0.020 0.089 0.051 0.22 0.18 0.79 0.18 0.79 0.18 0.79 0.055 0.24 439.12 1,923.34
MAU-1001 MAU-1001 Makeup Air Heater 0.20 0.86 1.19 5.23 0.043 0.19 0.11 0.48 0.060 0.26 0.060 0.26 0.060 0.26 0.014 0.0058 936.78 4,103.12
MAU-1002 MAU-1002 Makeup Air Heater 0.20 0.86 1.19 5.23 0.043 0.19 0.11 0.48 0.060 0.26 0.060 0.26 0.060 0.26 0.014 0.0058 936.78 4,103.12
Totals 2507 109.80 | 20.34 89.08 1.14 5.01 2.85 12.46 1.82 7.96 1.82 7.96 1.82 7.96 0.59 2.46 23,900.74 104,685.25

" Indicates that an hourly limit is not appropriate for this operating situation and is not being requested.
"-" Indicates emissions of this pollutant are not expected




Dairy Farmers of America - Portales Plant
Boiler

Emission Unit:
Stack Number:

Bl
Bl

Description
Manufacturer: Seattle
Model: HPFTWB-3000
Fuel: Natural gas

Serial Number:  L75405-1
Fuel Consumption
Parameters | Value Unit | Note

25.2 MMBtu/hr

1050 Btu/scf
24000 Scf/hr

0.02 MMscf/hr
210.24 MMscflyr

Input heat rate
Fuel heat value
Fuel rate

Mfg data
Nominal, natural gas
Input heat rate / fuel heat value

Annual fuel usage 8760 actual hrs/yr operation

Emission Rates

NOX co voc S0, PM? PM-10°  PM-25°  HAPS’ CO, CH, N,O COe* Units Note
100 84 55 7.6 7.6 7.6 Ib/MMscf  |AP-42 Tables 1.4-1 and 1.4-2 (7/98)
24 2.0 0.13 0.18 0.18 0.18 Ib/hr Unit emissions*Fuel rate [MMscf/hr]
Emission Factors 0.34 Ib/hr Fuel Consumption * sulfur content
53.06 0.001 1.0E-04 kg/MMBtu  |Table C-1 and C-2 of 40 CFR Part 98
116.98 0.00220462 2.2E-04 Ib/MMBtu
Emission Rates 2.4 2.0 0.13 0.34 0.18 0.18 0.18 2,947.82 0.056 0.0056 2,950.87 Ib/hr
10.5 8.8 0.58 15 0.80 0.80 0.80 0.2874 12,911.47 0.24 0.024 12,924.80 tpy Ib/hr * 8760 hrs/yr / 2000Ib/ton

Controlled emissions same as Uncontrolled

1 S0, emissions based on fuel consumption and fuel sulfur content of 5 grains of sulfur per 100 standard cubic ft
5 gr $/100 scf * fuel scf/hr * 1 1b/7000 gr * 64 Ib SQ/32 Ib S = Ib/hr SO,

2 It has been assumed that PM = PM,, = PM, 5. IAll PM (total, condensible, and filterable) is assumed to be less than 1.0
micrometer in diameter. Therefore, the PM emission factors presented here may be used to estimate Pjy) PM, 5 or PM1
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the particulate matter collected
using EPA Method 202 (or equivalent). Filterable PM is the particulate matter collected on, or prior to, the filter of an EPA
Method 5 (or equivalent) sampling train.

3 HAPs estimated with GRI-HAPCalc
4 Global Warming Potentials (GWP) are from Table A-1 of the EPA GHG MRR under 40 CFR Part 98.

CH,GwpP = 25
N,O GWP = 298
Exhaust Parameters
Parameters Value Unit Note
Exhaust temp 290 °F Currently Permitted
Stack height 46 ft Currently Permitted
Stack diameter 23 ft Currently Permitted
F factor 10610 wscf/10e6 Btu |40 CFR 60 Appx A Method 19
Exhaust flow 4456 scfm Heat input * F factor/60
Exhaust flow 7331 acfm Va = Vs*(Ps/Pa)*(Ta/Ts)
Exhaust flow 122 acfs
Exhaust velocity 29 ft/sec F factor method
Site Elevation 4002 ft MSL
Standard Pressure (Ps) 29.92 in Hg
Pressure at Elevation (Pa) 25.84 in Hg Hess, Introduction to Theoretical Meteorology, eqn. 6.8
Standard Temperature (Ts) 528 R

HAPs Components

Component ton/yr
Formaldehyde 0.0081
Methanol
0.0478
Acetaldehyde
0.0321
Benzene 0.0002
Toluene 0.0004
Xylenes (m,p,0) 0.0001
2,2,4-Trimethylpentane 0.0036
Napthalene 0.0001
Biphenyl 0.0001
n-Hexane 0.1948
Lead 0.0001
Total 0.2874




Dairy Farmers of America - Portales Plant

Boiler

Emission Unit:
Stack Number:

Description

B2
B2

Manufacturer: Williams & Davis Boilers
Model: 3600W-150S

Fuel: Natural gas

Serial Number: TBD

Fuel Consumption

Parameters

| value Unit

Note

Input heat rate
Fuel heat value
Fuel rate

Annual fuel usage

25.4 MMBtu/hr
1050.00 Btu/scf
24199.00 Scf/hr

0.024 MMscf/hr

211.98 MMscflyr

Mfg data
Nominal, natural gas
Input heat rate / fuel heat value

8760 actual hrs/yr operation

Emission Rates

NOX [=e) VOC SO, PM! PM-10'  PM-25'  HAPS’ CO; CH, N,O COs’ Units Note
0.096 0.037 0.0080 0.0048 0.0048 0.0048 Ib/MMBtu Estimated Emissions JBE and JBEX Burners
244 0.94 0.20 0.12 0.12 0.12 Ib/hr Unit emissions*Input heat rate
Emission Factors 0.35 Ib/hr Fuel Consumption * sulfur content
1.88 Ib/MMscf AP-42 Table 1.4-3
53.06 0.001 1.0E-04 kg/MMBtu Table C-1 and C-2 of 40 CFR Part 98
116.98 0.0022 2.2E-04 Ib/MMBtu
Emission Rates 244 0.94 0.20 0.35 0.18 0.12 0.12 0.046 2972.27 0.056 0.0056 2,975.3 Ib/hr
10.7 4.12 0.89 151 0.80 0.53 0.53 0.20 13,018.53 0.25 0.025 13,032.0 tpy Ib/hr * 8760 hrs/yr / 2000Ib/ton

Controlled emissions same as Uncontrolled

11t has been assumed that PM = PM, = PMy5.
2 HAPs estimated with AP-42 Table 1.4-3

3 Global Warming Potentials (GWP) are from Table A-1 of the EPA GHG MRR under 40 CFR Part 98.

CH,GWP =25
N,O GWP = 298

Exhaust Parameters

Parameters Value Unit Note

Exhaust temp 450 °F Mfg data

Stack height 46 ft Estimated based on previous boiler

Stack diameter 2.3 ft Estimated based on previous boiler

Exhaust Flow (actual) 7331.08 acfm Mfg data

Exhaust Flow (actual) 122 acfs

Exhaust velocity 29 ft/sec

O, Factor 8710 dscf/MMBtu |Method 9

0, % 10 %

Exhaust Flow (Dry) 7072.51 dscfm Flow (dscfm) = heat input * 02 F * [20.9 / (20.9 - 02%)]

Exhaust Flow (Dry) 118 dscfs

Site Elevation 4002 ft MSL

Standard Pressure (Ps) 29.92 in Hg

Pressure at Elevation (Pa) 25.84 in Hg Hess, Introduction to Theoretical Meteorology, eqn. 6.8

Standard Temperature (Ts) 528 R

AP-42 Table 1.4-3 HAP Emission F

S

Pollutant Emission Factor (Ib/1076 scf)
2-Methylnaphthalene 2.40E-05
3-Methylcholanthrene 1.80E-06

7,12Dimethylbenz(a)anthracene 1.60E-06
Acenaphthene 1.80E-06
Acenaphthylene 1.80E-06
Anthracene 2.40E-06
Benz(a)anthracene 1.80E-06
Benzene 2.10E-03
Benzo(a)pyrene 1.20E-06
Benzo(b)fluroanthene 1.80E-06
Benzo(g,h,i)perylene 1.20E-06
Benzo(k)fluoranthene 1.80E-06
Chrysene 1.80E-06
Dibenzo(a,h)anthracene 1.20E-06
Dichlorobenzene 1.30E-03
Fluoranthene 3.00E-06
Fluorene 2.80E-06
Formaldehyde 7.50E-02

Hexane 1.80E+00

Indeno(1,2,3-c)pyrene 1.80E-06

Naphthalene 6.10E-04
Phenanathrene 1.70E-05
Pyrene 5.00E-06
Toluene 3.40E-03
Total 1.88E+00
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Boiler

Emission Unit:
Stack Number:

Description

B3, B4
B3, B4

Manufacturer: Seattle

Model PFTA1000-4G200S
Fuel: Natural gas

Serial No..  B3: 10097-02
B4: 10097-01
Fuel Consumption
Parameters | Value  Unit_| Note
Heat Rate 40.0 MMBtu/hr - Mfg data
Fuel Heat Value 1050 Btu/scf Nominal, natural gas
Fuel rate 38095 Scf/hr Input heat rate / fuel heat value

[Annual fuel usage

0.038 MMscf/hr
333.71 MMscflyr 8760 actual hrs/yr operation

Emission Rates

Nox' co* VOC S0,° PM® PM-10° PM-2.5°  HAPs* CO, CH, N,O COe°® Units Note
557 138 Ibs/hr - |Manufactures information
55 76 7.6 76 Ib/MMscf |Unit emission from AP-42 Table 1.4-1&2
Emission Factors 0.21 0.29 0.29 0.29 Ib/hr Unit emissions*Fuel rate [MMscf/hr]
0.54 Ib/hr Fuel Consumption * sulfur content
53.06 0.0010 1.0E-04 kg/MMBtu [Table C-1 and C-2 of 40 CFR Part 98
117.0 0.0022 2.2E-04 Ib/MMBtu
Emission Rates 5.6 14 0.21 0.54 0.29 0.29 0.29 4,679.09 0.088 0.0088 4,683.92 Ib/hr
24.4 6.0 0.92 2.4 13 13 13 0.4563 20,494.39 0.39 0.039 20,515.56 tpy Ib/hr * 8760 hrs/yr / 20001b/ton

Controlled emissions same as Uncontrolled

1 Information obtained from NSR Permit application 1263M3.

2 50, emissions based on fuel consumption and fuel sulfur content o6 grains of sulfur per 100 standard cubic ft

5 gr S/100 scf * fuel scf/hr * 1 1b/7000 gr * 64 1b SO,/32 Ib S = Ib/hr

It has been assumed that PM = PM,, = PM, 5. IAIl PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter. Therefore,
the PM emission factors presented here may be used to estimate PMy, PM, s or PM1 emissions. Total PM is the sum of the filterable PM and condensible
PM. Condensible PM is the particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate matter collected on, or prit

to, the filter of an EPA Method 5 (or equivalent) sampling train.

4 HAPs estimated with GRI-HAPCalc

® Global Warming Potentials (GWP) are from Table A-1 of the EPA GHG MRR under 40 CFR Part 98.

S0,

CH, GwWP = 25
NOGWP= 298
Exhaust Parameters
I_ Parameters Value Unit Note
Exhaust temp 400 °F Currently Permitted
Stack height 50 ft Currently Permitted
Stack diameter 23 ft Currently Permitted
F factor 10610 wscf/10e6 40 CFR 60 Appx A Method 19
Exhaust flow 7073 scfm Heat input * F factor/60
Exhaust flow 13342 acfm Va = Vs*(Ps/Pa)*(Ta/Ts)
Exhaust flow 222 acfs
Exhaust Velocity 53.5 ft/sec F factor method
Site Elevation 4002 ft MSL
Standard Pressure (Ps) 29.92 in Hg
Pressure at Elevation (Pa) 25.84 inHg Hess, Introduction to Theoretical Meteorology, eqn. 6.8
Standard Temperature (Ts) 528 R

HAPs Componet

Component tonyr
Formaldehyde 0.0129
Methanol 0.07509)
Acetaldehyde 0.051}
Benzene 0.0004]
Toluene 0.0006|
Xylenes (m,p,0) 0.0002}
2,2,4-Trimethylpentane 0.0057
Napthalene 0.0001}
Biphenyl 0.0002}
n-Hexane 0.3092]
Lead 0.0001]
Total 0.4563]




Dairy Farmers of America -

Portales Plant

Dryer 2
Emission Unit: D2
Stack Numbers: NDS, SDS, BVS

Description
Unit Description:

Serial No.

Fuel Consumption

CE Rogers Dryer
atural gas-fired milk dryer

+ CE Rogers

Baghouse (B3, B4, BS)
CER Shop Order 24235
TCF 542

Parameters
Maximum Production Rate

Drier Burner
Fuel Heat Value
Hourly fuel usage

| Annual fuel usage

Value Unit Note
24000 Ibs/hr NSR Permit Condition A601 E.
12 tons/hr
50 MMBtuhr - Mifg data
1050 Btu/scf  Nominal, natural gas
47619 scffhr Input heat rate / fuel heat value
0.048 MMscihr
417.14 MMscfiyr 8760 actual hrs/yr operation

Emission Rates

NOx Cco voc ! SO’ PM* PM10°* PM2.5° HAPs" CO, CH, N,O COe’ Units Notes
Vendor emission factors provided for the NSR 2001 Permit application.
In that case, the burner had a capacity of 40 MMBtu/hr, therefore a
mission factor n the pr mission ran
016 oz OB o o< 52100 I o 0. A hon, s
i a conservative approach if compared to NOy and CO emission rates
Dryer System Emissions - calculates with AP-42.
Natural Gas Combustion
80 12 [ Ib/MMBtu * MMBtu/hr
100 84 55 76 76 Ib/MMscf  [AP-42 Table 1.4-1 & 2 - natural gas (Filterable PM Orly)
48 400 026 0.68 036 036 Ib/hr Ib/MMscf * MMscfihr
53.06 0.0010 1.0E-04 kg/MMBtu Table C-1 and C-2 of 40 CFR Part 98
11698 0.0022 2.26-04 Ib/MMBu
178 - - Ib/hr [2011 Maximum Stack Test Reading
142 - - Io/hr 2012 Maximum Stack Test Reading
041 - - Io/hr 2013 Maximum Stack Test Reading
North Stack (NDS) Stack 043 - - Io/hr 2014 Maximum Stack Test Reading
Test History 207 - - Io/hr 2015 Maximum Stack Test Reading
207 - - [ 2011-2015 Maximum Stack Reading
50% - - % Safety Factor
311 - - Ibihr Emission Rate with Safety Factor
158 - - Ib/hr [2011 Maximum Stack Test Reading
167 - - Io/hr 2012 Maximum Stack Test Reading
064 - - Io/hr 2013 Maximum Stack Test Reading
South Stack (SDS) Stack 039 - - Io/hr 2014 Maximum Stack Test Reading
Test History 3.19 - - Io/hr 2015 Maximum Stack Test Reading
319 - - [ 2011-2015 Maximum Stack Reading
50% - - % Safety Factor
479 - - Ibihr Emission Rate with Safety Factor
0.16 - - Ib/hr [2011 Maximum Stack Test Reading
035 - - Io/hr 2012 Maximum Stack Test Reading
011 - - Io/hr 2013 Maximum Stack Test Reading
Fluid Bed Vent Stack (BVS) 002 - - Io/hr 2014 Maximum Stack Test Reading
Stack Test History 002 - - Io/hr 2015 Maximum Stack Test Reading
035 - - [ 2011-2015 Maximum Stack Reading
50% - - % Safety Factor
053 - - Ibihr Emission Rate with Safety Factor
38 58 013 034 31 0.18 0.18 Ib/hr | Accounts for 459% of the Dryer 2 produced emissions, except VOC
North Dryer Stack (NDS) {which is 50%}, plus Safety Factor (SF): NO 5%, CO 7%. PM;, =
166 253 06 15 136 08 08 toy PM;5 10%
38 58 013 034 48 0.18 0.18 Io/hr | Accounts for 459% of the Dryer 2 produced emissions, except VOC
South Dryer Stack (SDS) which is 5096}, plus Safety Factor (SF): NOy 5%, CO 756, PMyy=
166 253 057 15 136 08 08 tpy PM, 10%
Fluid Bed Vent Stack (BVS) 048 040 - 0,075 053 0,036 0,036 Ib/hr x;:;; Lorr é“fé&' f:\respovzduced emissions without any VOC, plus
21 175 - 033 23 016 016 tpy
Total Emission Rates 80 120 026 0.75 84 04 04 013 584886  0.110 0.0110 585490 [Ib/hr
35.2 52.4 11 3.3 36.9 17 17 0.57 25617.99 0.48 0.048 25644.45 |tpy
NOX co voc'! SO, TSP’ PM10° PM2.5° HAps*
Adjusted TSP (without C PM) = 57 | Ibs | o048 |  MMsc _ 0.27]lbs AP-42 Table 1.4-1 & 2 - natural gas (Filterable) 5.7 Ibs/MMScf
[ Mmser | [ hr h hr
= 8.4 - 027 = 81 |ibs
hr
= 81 X 8760 |ﬂr 1 ton = 357 tons
yr 2000 [Ibs | year
Controlled Emissions same as Uncontrolled
1 VOC emission rate calculated from AP-42 for whole burner; emission rate split evenly between NDS and SDS Component
? 50, emission rate split evenly between NDS and SDS. Emissions based on fuel consumption and fuel sulfur content of 5 grains of sulfur [Formaldehyde
per 100 standard cubic ft Methanol
5 gr $/100 sof * fuel scfihr * 1 1b/7000 gr * 64 Ib SO,/32 Ib S = Ib/hr SO, Acetaldehyde
¥ Natural Gas Combustion: PM = PMyo = PMy 5 Benzene
[ Toluene

Dryer Operation: TSP emission rates were based on the AP-42 Table 9.6.1-2. According to DFA, refer to email in Section 7, 80% of the products
through the this dryer will be captured by a 106 micron filter, therefore it has been assumed that 2096 of the AP-42 proposed particle emission rate
will correspond to the TSP. Accordingly to the 2012 Institute of Food Technologist, refer to Section 7, the mean particle size (median value of

cumulative distribution), of milk powder, ranges from 85 um for regular SMP to 230 to 250 um for fat-filled milk powders (FFMPs; Tuohy 1989).

‘Therefore, based on the above, there are no PMy, nor PM, s emissions associated to this process.
“ Total HAPs (for the unit) estimated with GRI-HAPCalc
5 Global Warming Potentials (GWP) are from Table A-1 of the EPA GHG MRR under 40 CFR Part 98.
CH, Gwp 2
N0 GWi 208
Exhaust Parameters
Parameters NDS SDS BVS Unit Note
Exhaust temp 195 195 90 °F Currently Permitted
Stack height 150 150 150 ft Currently Permitted
Stack diameter 65 65 381t Currently Permitted
F factor 10610 10610 10610 wscf/10¢6 Btu (40 CFR 60 Appx A Method 19
Exhaust flow 3979 3979 884 scfm Heat input * F factor/60
66 66 15 sefs
Exhaust flow 5716 5716 1067 acfm Va = Vs*(PsPa)*(Ta/Ts)
9% 9% 18 acfs
Exhaust velocity 39 39 22 flsec Currently Permitted
Site Elevation 4002 4002 4002 ft MSL
Standard Pressure (Ps) 20.92 20.92 2092 inHg
Pressure at Elevation (Pa) 25.84 25.84 25.84 inHg Hess, Introduction to Theoretical Meteorology, eqn. 6.8
Standard Temperature (Ts) 528 528 528 R

Xylenes (mp.o)

Trimethylpentane
Napthalene
Bipheny!
n-Hexane

Lead

[Total




Dairy Farmers of America - Portales Plant

Heater

Emission unit number(s):

Source description:
Manufacturer:

Fuel Consumption
Input heat rate:
Fuel heat value:
Fuel rate:

Annual fuel usage:

Exhaust Parameters
Heat Rate:

Exhaust temp (Tstk):
Site Elevation:

Ambient pressure (Pstk):

F factor:
Exhaust flow

Exhaust flow:
Stack diameter:
Stack height:

Exhaust velocity:

Emission Rates

Niro AHU-1/AHU-2
Air Handling Unit Heater
Johnson Controls (Burner from Power Flame Incorporated)

Uncontrolled Heater Emissions

HAP Emissions’

GHG Emissions

3.75 MMBtu/hr Design Specificatiori1
1050 Btu/scf Natural Gas HHV
3571 scf/hr Input heat rate / fuel heat value
31.29 MMscflyr 8760 hrs/yr operation
3750 MBtu/hr Design Specification
160 °F Field Verified
3012 ft MSL
26.78 in. Hg Calculated based on elevation
10610 wscf/MMBtu 40 CFR 60 Appx A Method 19
663.1 scfm Calculated from F factor and heat rate
111 scfs
883.3 acfm scfm * (Pstd/Pstk)*(Tstk/Tstd), Pstd = 29.92 "Hg, Tstd = 520 °R
147 acfs
0.7 ft Field Verified
14 ft Field Verified
383 ft/sec Exhaust flow + stack area
NOX co VoC so,! PM ?
0.088 0.037 0.048 Ib/MMBtu  mfg. data
55 Ib/MMscf  AP-42 Table 1.4-1 & 2
5.7 Ib/MMscf
5 gr Total Sulfu Pipeline specification
0.33 0.14 0.02 0.05 0.18 Ib/hr Hourly emission rate
14 0.6 0.09 0.22 0.79 tpy Annual emission rate (8760 hrs/yr)
HCHO Methanol Benzene Toluene Ethylbenzene Xylene
0.003 0.00 0.00 0.004 0.01 0.01 Ib/hr
0.014 0.016 0.013 0.017 0.035 0.022 tpy
Acetaldehyde  2,2,4-Trimethylpentane  n-Hexane Styrene Total HAPs
0.003 0.011 0.0053 0.008 0.055 Ib/hr
0.012 0.047 0.023 0.035 0.24 tpy
CO, CH, N,O Ccoe’
53.06 0.001 0.0001 kg/MMbtu 40 CFR 98 Subpart C TIER 1
1,743.02 3.29E-02 3.285E-03 1,745  tonneslyr (1*107-3)*EF*Fuel Heat Value*Annual Fuel Usage
1,921.35 3.62E-02 3.621E-03 1,923 tons/yr

1

? Assumes PM (Total) = TSP = PM-10 = PM-2.5
3 Warming potential of CH4 is 25 times greater than CO2; warming potential of N20 is 298 times greater than CO2 (40 CFR 98 Subpart C)

4

HAP Emissions from GRI HAPCalc 3.01

® HAP Emissions from GRI HAPCalc 3.01

5 gr S$/100scf. SO , calculation assumes 100% conversion of fuel elemental sulfur to SO ,.

EF Conversion, per AP-42 = Fuel Heat Value / EF Heat Value * EF



Dairy Farmers of America - Portales Plant

Heater

Emission unit number(s):

Source description:
Manufacturer:

Fuel Consumption
Input heat rate:
Fuel heat value:
Fuel rate:

Annual fuel usage:

Exhaust Parameters
Heat Rate:

Exhaust temp (Tstk):
Site Elevation:

Ambient pressure (Pstk):
Exhaust flow

Exhaust flow:
Stack diameter:

Stack height:
Exhaust velocity:

Emission Rates

Uncontrolled Heater Emissions

HAP Emissions®

GHG Emissions

MAU-1001 & MAU-1002
Makeup Heater
Greenheck TSU-230-H50

8.0 MMBtu/hr Design Specificatior®
1050 Btu/scf Natural Gas HHV
7619 scf/hr Input heat rate / fuel heat value
66.74 MMscflyr 8760 hrs/yr operation
8000 MBtu/hr Design Specification
120 °F Field Verified
3012 ft MSL
26.78 in. Hg Calculated based on elevation
60000.0 scfm Design Specification.
1000.0 scfs
74762.3 acfm scfm * (Pstd/Pstk)*(Tstk/Tstd), Pstd = 29.92 "Hg, Tstd = 520 °R
1246.0 acfs
25 ft Field Verified
95 ft Field Verified
2538 ft/sec Exhaust flow + stack area
NOx® co’ voc S0, PM 2
0.5 5 ppm ANSI 783.18
55 7.6 Ib/MMscf AP-42 Table 1.4-1 & 2
5.7 78 Ib/MMscf EF Conversion, per AP-42 = Fuel Heat Value / EF Heat Value * EF
5 gr Total Sulfur/100 scf _Pipeline specification
0.196 1.195 0.04 0.11 0.06 Ib/hr Hourly emission rate
0.86 5.23 0.19 0.5 0.26 tpy Annual emission rate (8760 hrs/yr)
0.04
HCHO 2-Methylnapthalene Benzene Dichlorobenzene  Naphthalene Dlmelhylbee:ez(a)amhrac Phenanathrene
0.075 0.000024 0.0021 0.0012 0.00061 0.000016 0.000017 Ib/MMscf AP-42 Table 1.4-3
5.71E-04 1.83E-07 1.60E-05 9.14E-06 4.65E-06 1.22E-07 1.30E-07 Ib/hr
2.50E-03 8.01E-07 7.01E-05 4.00E-05 2.04E-05 5.34E-07 5.67E-07 tpy
Toluene n-Hexane Total HAPs
0.0034 1.80 - Ib/MMscf AP-42 Table 1.4-3
2.59E-05 1.37E-02 143E-02  Ib/hr
5.91E-06 3.13E-03 577E-03  tpy
co, CH, N;O Ccoe’
53.06 0.001 0.0001 kg/MMbtu 40 CFR 98 Subpart C TIER 1
3,718.44 7.01E-02 7.008E-03 3,722 tonnes/yr (1*107-3)*EF*Fuel Heat Value*Annual Fuel Usage
4,098.88 7.72E-02 7.725E-03 4,103 tons/yr

1

? Assumes PM (Total) = TSP = PM-10 = PM-2.5

3

4

Pressure

Gas Constant

latm
1314

5 gr $/100scf. SO , calculation assumes 100% conversion of fuel elemental sulfur to SO .

Warming potential of CH4 is 25 times greater than CO2; warming potential of N20 is 298 times greater than CO2 (40 CFR 98 Subpart C)
Ideal Gas Law: n = PV/RT

ppm = scfm* (1 atm/ 298.15 k) *( Ib-mol*k/ 1.31 stmv (atm*ft3)/(Ib-mole*K)



Dairy Farmers of America - Portales Plant

Paved Haul Road

Insignificant and Exempt Emission Source

Emission unit number(s): Haul Road Milk Truck (Entering)

Source description:

Paved Haul Road Emissions

! Empty vehicle weight includes driver and occupants and full fuel load.

2 Cargo, transported materials, etc.

% Loaded vehicle weight = Empty + Load Size
Obtained from Google earth - measured from the Industrial Drive Truck's Entrance;
® Max trucks on road in one hour;

Annual trucks per year requested;
7 AP-42 Table 13.2.1-2 - Paved Haul Roads < 500
8 AP-42 Figure 13.2.1-2

®VMT/hr = Vehicle Miles Traveled per hour= Trips per hour * Segment Length

©Table 13.2.1-1, Paved Roads
" AP-42 13.2.1, Equation 1
2 AP-42 13.2.1, Equation 2

Input Data
Empty vehicle WeighfL 14.05 tons
Load weight’ 101 tons
Loaded vehicle® 242 tons
One way trip distance 0.11 mile/trip
Trip frequency” 3.4 trips/hour
Trip frequency5 30,113  trips/yr
Surface silt content® 0.6 gim?
Annual wet days7 60 days/yr
Vehicle miles traveled® 0.4 mile/hr
Emission Factors and Constants
Parameter PM, PMy, PM, 5
K, Ib/VMT® 0.011 0.0022 0.00054
Hourly EF, Ib/VMT* 0.18 0.036 0.009
Annual EF, Ib/VMT™ 0.17 0.034 0.0084
Haul Road Emission Calculations

PM3, PMyo PM,5
Hourly emissions 0.07 0.013 0.003
Annual Emissions 0.28 0.06 0.014

Ib/hr = Hourly EF (Ib/VMT) * VMT (mile/hr)

ton/yr =Annual EF (Ib/VMT) * VMT (mile/Trip) * Trips per year (Trip/yr) / 2000 (Ib/tpy)

Notes

 Empty vehicle weight includes driver and occupants and full fuel load.

2 Cargo, Loaded Vehicles Minus Empty Vehicle, per site's truck weight system.
® Loaded vehicle weight per site's weighting system; This calculation was done one way because the truck will use a different exit road from the entrance therefore a mean weight is not calculated.
* Trips per hour = The average amount of trucks per hour (82.5) multiplied by 24 hours operation.

® Trips per year = Trips per hour multiplied by 365 days per year

® AP-42 Table 13.2.1-2 - Paved Haul Roads < 500

" AP-42 Figure 13.2.1-2

8\/MT/hr = Vehicle Miles Traveled per hour= Trips per hour * Segment Length

® Table 13.2.1-1, Particle Size Multipliers for Paved Road Equation

1 AP-42 13.2.1, Equation 1
E=k(sL)*" x (W) '

where: E = particulate emission factor (having units matching the units of k),

k = particle size multiplier for particle size range and units of interest,
sL = road surface silt loading (grams per square meter) (g/m ?), and

W = average weight (tons) of the vehicles traveling the road.

1 AP-42 13.2.1, Equation 2
Eex = [k (sL)*® x (W) ] (1 - P/4N)

where k, sL, W, and S are as defined in Equation 1 and

E .« = annual or other long-term average emission factor in the same units as k,

P = number of "wet" days with at least 0.254 mm (0.01 in) of precipitation during the averaging period, and

N = number of days in the averaging period (e.g., 365 for annual, 91 for seasonal, 30 for monthly).

22 Ib/hr = Hourly EF (Ib/VVMT) * VMT (mile/hr)

Bton/yr =Annual EF (Ib/VMT) * VMT (mile/Trip) * Trips per year (Trip/yr) / 2000 (Ib/tpy)



Dairy Farmers of America - Portales Plant

Paved Haul Road

Insignificant and Exempt Emission Source

Emission unit number(s): Haul Road Milk Truck (Leaving) - Empty

Source description:

Paved Haul Road Emissions

! Empty vehicle weight includes driver and occupants and full fuel load.
Obtained from Google earth - measured from the Industrial Drive Truck's Entrance;

® Max trucks on road in one hour;

Annual trucks per year requested;

" AP-42 Table 13.2.1-2 - Paved Haul Roads < 500

8 AP-42 Figure 13.2.1-2

®VMT/hr = Vehicle Miles Traveled per hour= Trips per hour * Segment Length

Input Data
Empty vehicle WeighfL 14.05 tons
One way trip distance 0.07 mile/trip
Trip frequency? 3.4 trips/hour
Trip frequency3 30,113  trips/yr
Surface silt content® 0.6 gim?
Annual wet days5 60 days/yr
Vehicle miles traveled® 0.2 mile/hr
Emission Factors and Constants
Parameter PM, PMy, PM, 5
k, Ib/VMT? 0.011 0.0022 0.00054
Hourly EF, Io/VMT® 0.10 0.020 0.005
Annual EF, Ib/VMT® 0.10 0.020 0.0048
Haul Road Emission Calculations

PM3, PMyo PM,5
Hourly emissions 0.02 0.005 0.001
Annual Emissions 0.10 0.02 0.005

Notes

 Empty vehicle weight includes driver and occupants and full fuel load.
2 Trips per hour = The average amount of trucks per hour (82.5) multiplied by 24 hours operation.
® Trips per year = Trips per hour multiplied by 365 days per year

* AP-42 Table 13.2.1-2 - Paved Haul Roads < 500

® AP-42 Table 13.2.1-2 - Paved Haul Roads < 500 as a conseravative estimate.
\/MT/hr = Vehicle Miles Traveled per hour= Trips per hour * Segment Length

" Table 13.2.1-1, Particle Size Multipliers for Paved Road Equation

® AP-42 13.2.1, Equation 1
E=k(sL) """ x (W) '

where: E = particulate emission factor (having units matching the units of k),

k = particle size multiplier for particle size range and units of interest,
sL = road surface silt loading (grams per square meter) (g/m ?), and

W = average weight (tons) of the vehicles traveling the road.

® AP-42 13.2.1, Equation 2
Eex = [k (sL) ¥ x (W) ] (1 - P/4N)

wherek, sL, W, and S are as defined in Equation 1 and

E .« = annual or other long-term average emission factor in the same units as k,

0 Table 13.2.1-1, Paved Roads
" AP-42 13.2.1, Equation 1
2 AP-42 13.2.1, Equation 2

Ib/hr = Hourly EF (Io/VMT) * VMT (mile/hr)
ton/yr =Annual EF (Ib/VMT) * VMT (mile/Trip) * Trips per year (Trip/yr) / 2000 (Ib/tpy)

P = number of "wet" days with at least 0.254 mm (0.01 in) of precipitation during the averaging period, and

N = number of days in the averaging period (e.g., 365 for annual, 91 for seasonal, 30 for monthly).

2 Ib/hr = Hourly EF (Ib/VMT) * VMT (mile/hr)

Htonfyr =Annual EF (Ib/VMT) * VMT (mile/Trip) * Trips per year (Trip/yr) / 2000 (Ib/tpy)



Dairy Farmers of America - Portales Plant

Paved Haul Road

Insignificant and Exempt Emission Source

Emission unit number(s): HAUL - Production Trucks

Source description: Paved Haul Road Emissions
Input Data
Empty vehicle WeighfL 175 tons ! Empty vehicle weight includes driver and occupants and full fuel load.
Load weight’ 225 tons 2 Cargo, transported materials, etc.
Loaded vehicle® 40.0 tons ® Loaded vehicle weight = Empty + Load Size
Mean vehicle weight* 28.8 tons *Mean Vehicle weight = (Loaded Weight + Empty Weight) / 2
Round-trip distance 0.34 mile/trip  Obtained from Google earth - measuring roundtrip truck route from fenceline;
Trip frequency5 12 trips/hour ® Max trucks on road in one hour;
Trip frequency® 2,676 trips/yr Annual trucks per year requested;
Surface silt content’ 0.6 g/m’ " AP-42 Table 13.2.1-2 - Paved Haul Roads < 500
Annual wet days® 60 dayslyr  ® AP-42 Figure 13.2.1-2
Vehicle miles traveled® 0.4 mile/hr #VMT/hr = Vehicle Miles Traveled per hour= Trips per hour * Segment Length
Emission Factors and Constants
Parameter PM3, PMy, PM; 5
k, Ib/VMT* 0.011 00022  0.00054 |"Table13.2.1-1, Paved Roads
Hourly EF, Ib/VMT 0.21 0.042 0.010 |"AP-4213.2.1, Equation 1
Annual EF, Ib/VMT* 0.20 0.041 0.0100 | AP-4213.2.1, Equation 2
Haul Road Emission Calculations
PM3, PMy, PM;5
Hourly emissions 0.08 0.017 0.004 | Ib/hr = Hourly EF (Ib/VMT) * VMT (mile/hr)
Annual Emissions 0.09 0.02 0.005 | ton/yr =Annual EF (Io/VMT) * VMT (mile/Trip) * Trips per year (Trip/yr) / 2000 (Ib/tpy)

Notes

! Empty vehicle weight includes driver and occupants and full fuel load.

2 Cargo, based on 45,000 Ibs maximum allowed cargo
% Loaded = Empty weight plus maximum allowed cargo

*Mean Vehicle weight = (Loaded Weight + Empty Weight) / 2

® Trips per hour = Monthly maximum of 223 trucks working 24 days per month on a 8 hour working day shift.
® Trips per year = Maximum monthly rate, 223 truck multiplied by 12 months per year.

" AP-42 Table 13.2.1-2 - Paved Haul Roads < 500 as a conseravative estimate.

8 AP-42 Figure 13.2.1-2

® VMT/hr = Vehicle Miles Traveled per hour= Trips per hour * Segment Length
10 Table 13.2.1-1, Particle Size Multipliers for Paved Road Equation

" AP-4213.2.1, Equation 1
E=k (L) *™ x(w)*®

where: E = particulate emission factor (having units matching the units of k),
k = particle size multiplier for particle size range and units of interest,

sL = road surface silt loading (grams per square meter) (g/m 2 ), and

W = average weight (tons) of the vehicles traveling the road.

2 AP-42 13.2.1, Equation 2

Eex = [k (L) ®™ x (W) % 1 (1 - P/4N)
where k, sL , W, and S are as defined in Equation 1 and
E .« = annual or other long-term average emission factor in the same units as k,
P = number of "wet" days with at least 0.254 mm (0.01 in) of precipitation during the averaging period, and
N = number of days in the averaging period (e.g., 365 for annual, 91 for seasonal, 30 for monthly).
3 Ib/hr = Hourly EF (Ib/VMT) * VMT (mile/hr)
“ton/yr =Annual EF (Ib/VMT) * VMT (mile/Trip) * Trips per year (Trip/yr) / 2000 (Ib/tpy)
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Cooling Tower Insignificant and Exempt Emission Source

Emission unit number:  New Finisher CT

Source description:

Manufacturer:
Model #:
Circulating
Total Circulating Water Total
Cooling Water Uncontrolled Uncontrolled Water Total Dissolved
Recirculation Rate  Liquid Drift Drift Mass  Dissolved Solids Solids
(gpm) % Ib/min (mgfl) (PPMy)
Note 1 2 3 4
Cooling Towers 700 0.02% 12 2,135 2,135
Maximum Uncontrolled Emissions
Hourly Annual Hourly Annual
Uncontrolled Uncontrolled Hourly Annual Hourly Annual Uncontrolled  Uncontrolled
Particulate Particulate Uncontrolled ~ Uncontrolled ~ Uncontrolled  Uncontrolled PMz5 PM; 5
Emissions Emissions TSP Emissions TSP Emissions PM,, Emissions PM,, Emissions ~ Emissions Emissions
(Ib/hr) (toy) (Ib/hr) (toy) (ib/hr) (toy) (Ib/hr) (toy)
Note 5 5 6 6 6 6 6 6
Cooling Towers 0.150 0.66 0.024 0.10 0.00061 0.00267 6.28E-06 2.75E-05

Notes
1 Cooling Tower Water Recirc rate based Mfg data
2 Uncontrolled circulating water flow percent drift estimated based on AP-42 factors for induced draft cooling towers (Table 13.4-1)
3 Total Drift Mass = Recirculation rate * Drift Rate Fraction * Drift Density (8.34 Ib/gal)

4 TDS calculated using maximum conductivity reading from March 2016: 2,135.4 mg/l. TDS = 0.7 6. o in [us/cm] and TDS in ppm. 1 ppm = 0.998859 mg/I.

5 Total particulate emission calculated using procedure described in Section 13.4 of AP-42 (01/95), Wet Cooling Towers.
PM = Water Circulation Rate * Drift Rate* Percent drift mass escape * TDS
Particulate Hourly Emissions:

Maximum Uncontrolled Emissions
700 gal 60 min

min hr

| 0.0002galdrift | 8.34lbdrift | 2135IbPM B 0.15 Ib
|gal recirculati0n| gal drift | 10° Ib drift - hr

Particulate annual emissions = Hourly emissions (Ib/hr) * 8760 (hrs/yr) / 2000 (Ib/ton)
6 Particle size distribution based on the following distribution (from Frisbie data)
Particle Distribution

Mass % of Total
Particle Particulates
TSP (PM 30) 157 Frisbie data
PM10 0.4 Frisbie data
PM2.5 4.20E-03 Frisbie data




Dairy Farmers of America - Portales Plant

Cooling Tower Insignificant and Exempt Emission Source

Emission unit number: New Finisher
Facility TDS 2,135 (mg/l) Puater 1.00E-06  pg/um3
TDS Content 2,135 ppmw pTDSG 2.50E-06  pg/um3

Particle Mass Solid Particle Solid Particle

Droplet Diameter Droplet Volume : Droplet Mass 2 (Solids) 3 Volume * Diameter ® Particle % Mass

(um) (pm3) (ng) (ng) (um®) (nm) Smaller

10 524 5.24E-04 1.12E-06 4.47E-01 0.95 0.00016
20 4189 4.19E-03 8.94E-06 3.58E+00 1.90 0.0014
30 14137 1.41E-02 3.02E-05 1.21E+01 2.85 0.01
40 33510 3.35E-02 7.16E-05 2.86E+01 3.80 0.02
50 65450 6.54E-02 1.40E-04 5.59E+01 4.74 0.04
60 113097 1.13E-01 2.42E-04 9.66E+01 5.69 0.07
70 179594 1.80E-01 3.83E-04 1.53E+02 6.64 0.13
90 381704 3.82E-01 8.15E-04 3.26E+02 8.54 0.24
110 696910 6.97E-01 1.49E-03 5.95E+02 10.44 0.46
130 1150347 1.15E+00 2.46E-03 9.83E+02 12.33 0.81
150 1767146 1.77E+00 3.77E-03 1.51E+03 14.23 1.35
180 3053628 3.05E+00 6.52E-03 2.61E+03 17.08 2.29
210 4849048 4.85E+00 1.04E-02 4.14E+03 19.92 3.77
240 7238229 7.24E+00 1.55E-02 6.18E+03 22.77 5.99
270 10305995 1.03E+01 2.20E-02 8.80E+03 25.62 9.15
300 14137167 1.41E+01 3.02E-02 1.21E+04 28.46 13.49
350 22449298 2.24E+01 4.79E-02 1.92E+04 33.21 20.37
400 33510322 3.35E+01 7.16E-02 2.86E+04 37.95 30.64
450 47712938 4.77E+01 1.02E-01 4,08E+04 42.70 45.27
500 65449847 6.54E+01 1.40E-01 5.59E+04 47.44 65.33

600 113097336 1.13E+02 2.42E-01 9.66E+04 56.93 100.00

Sum 6.97E-01

PM2.5/Total 25 0.004
PM10/Total 10 0.407

TSP/Total 30 15.713

Notes
1 Droplet volume calculated with:

2 Droplet mass calculated with:
3 Particle mass calculated with:

4 Particle volume calculated with:

5 Particle diameter calculated with:

6  Based on "Calculating TSP, PM10 and PM2.5 from Cooling Towers - Technical Memorandum®,
Daren Zigich, September 9, 2013.



Dairy Farmers of America - Portales Plant
Cooling Tower Insignificant and Exempt Emission Source

Emission unit number: CER EVAP
Source description:

Manufacturer:
Model #:
Total Circulating Circulating
Cooling Water Uncontrolled  Uncontrolled Water Total Water Total
Recirculation Rate  Liquid Drift Drift Mass Dissolved Solids Dissolved Solids|
(gpm) % Ib/min (mg/h) (ppPmy)
Note 1 2 3 4
Cooling Towers 670 0.02% 1.1 1,063 1,063
Maximum Uncontrolled Emissions
Hourly Annual
Uncontrolled Uncontrolled Hourly Annual Hourly Annual Hourly Annual
Particulate Particulate Uncontrolled  Uncontrolled  Uncontrolled  Uncontrolled  Uncontrolled  Uncontrolled
Emissions Emissions TSP Emissions TSP Emissions PM,, Emissions PM;, Emissions PM, s Emissions PM, s Emissions]
(Ib/hr) (tpy) (Ib/hr) (toy) (Ib/hr) (tpy) (Ib/hr) (tpy)
Note 5 5 [§ 6 [§ 6 6 6
Cooling Towers 0.071 0.31 0.000 0.00 0.00063 0.00278 2.17E-02 9.50E-02

Notes
1 Cooling Tower Water Recirc rate based Mfg data
2 Uncontrolled circulating water flow percent drift estimated based on AP-42 factors for induced draft cooling towers (Table 13.4-1)
3 Total Drift Mass = Recirculation rate * Drift Rate Fraction * Drift Density (8.34 Ib/gal)
4 TDS calculated using maximum conductivity reading from March 2016: 1,062.8 mg/l. TDS = 0.7 6. o in [us/cm] and TDS in ppm. 1 ppm = 0.998859 mg/I.
5 Total particulate emission calculated using procedure described in Section 13.4 of AP-42 (01/95), Wet Cooling Towers.
PM = Water Circulation Rate * Drift Rate* Percent drift mass escape * TDS
Particulate Hourly Emissions:

Maximum Uncontrolled Emissions
670 gal | 60 min | 0.0002 gal drift | 8.34Ibdrift | 1063 Ib PM 0.07 Ib

min | hr | gal recirculationl gal drift | 10° Ib drift hr

Particulate annual emissions = Hourly emissions (Ib/hr) * 8760 (hrs/yr) / 2000 (Ib/ton)
6 Particle size distribution based on the following distribution (from Frisbie data)
Particle Distribution

Mass % of
Total
Particle Particulates
TSP (PM 30) 0.0091 Frisbie data
PM10 0.89 Frishie data
PM2.5 30.4 Frisbie data




Dairy Farmers of America - Portales Plant

Cooling Towers Insignificant and Exempt Emission Source

Emission unit number: CER EVAP
Facility TDS 1,063 (mg/1) pwmr6 1.00E-06  pg/um3
TDS Content 1,063 ppmw pTDs6 2.50E-06  pg/pm3

Particle Mass Solid Particle Solid Particle

Droplet Diameter ~ Droplet Volume ! Droplet Mass 2 (Solids) ® Volume * Diameter®  Particle % Mass

(nm) (um3) (1) (n9) (um®) (nm) Smaller

10 524 5.24E-04 5.56E-07 2.23E-01 0.75 0.00016

20 4189 4,19E-03 4.45E-06 1.78E+00 1.50 0.0014
30 14137 1.41E-02 1.50E-05 6.01E+00 2.26 0.01
40 33510 3.35E-02 3.56E-05 1.42E+01 3.01 0.02
50 65450 6.54E-02 6.96E-05 2.78E+01 3.76 0.04
60 113097 1.13E-01 1.20E-04 4.81E+01 451 0.07
70 179594 1.80E-01 1.91E-04 7.63E+01 5.26 0.13
90 381704 3.82E-01 4.06E-04 1.62E+02 6.77 0.24
110 696910 6.97E-01 7.41E-04 2.96E+02 8.27 0.46
130 1150347 1.15E+00 1.22E-03 4.89E+02 9.77 0.81
150 1767146 1.77E+00 1.88E-03 7.51E+02 11.28 1.35
180 3053628 3.05E+00 3.25E-03 1.30E+03 13.53 2.29
210 4849048 4.85E+00 5.15E-03 2.06E+03 15.79 3.77
240 7238229 7.24E+00 7.69E-03 3.08E+03 18.05 5.99
270 10305995 1.03E+01 1.10E-02 4.38E+03 20.30 9.15
300 14137167 1.41E+01 1.50E-02 6.01E+03 22.56 13.49
350 22449298 2.24E+01 2.39E-02 9.54E+03 26.32 20.37
400 33510322 3.35E+01 3.56E-02 1.42E+04 30.08 30.64
450 47712938 4.77E+01 5.07E-02 2.03E+04 33.84 45.27
500 65449847 6.54E+01 6.96E-02 2.78E+04 37.60 65.33

600 113097336 1.13E+02 1.20E-01 4.81E+04 4511 100.00

Sum 3.47E-01

PM2.5/Total 2.5 0.009
PM10/Total 10 0.890

TSP/Total 30 30.431

Notes

1 Droplet volume calculated with:
2 Droplet mass calculated with:
3 Particle mass calculated with:

4 Particle volume calculated with:

5 Particle diameter calculated with:

6 Based on "Calculating TSP, PM10 and PM2.5 from Cooling Towers - Technical
Memorandum®, Daren Zigich, September 9, 2013.



Dairy Farmers of America - Portales Plant
Cooling Towers

Insignificant and Exempt Emission Source

Emission unit number: MW CT

Source description:

Manufacturer:
Model #:
Circulating
Total Circulating Water Total
Cooling Water Uncontrolled Uncontrolled Water Total Dissolved
Recirculation Rate  Liquid Drift Drift Mass  Dissolved Solids Solids
(gpm) % Ib/min (mg/t) (ppm,)
Note 1 2 3 4
Cooling Towers 760 0.02% 13 1,254 1,254
Maximum Uncontrolled Emissions
Hourly Annual Hourly Annual
Uncontrolled Uncontrolled Hourly Annual Hourly Annual Uncontrolled  Uncontrolled
Particulate Particulate Uncontrolled ~ Uncontrolled  Uncontrolled ~ Uncontrolled PMgs PM;5
Emissions Emissions TSP Emissions TSP Emissions  PM,, Emissions PMy, Emissions ~ Emissions Emissions
(Ib/hr) (toy) (Ib/hr) (tpy) (Ib/hr) (tpy) (Ib/hr) (tpy)
Note 5 5 6 6 6 6 6 6
Cooling Towers 0.095 0.42 0.000 0.00 0.00070 0.00308 2.48E-02 1.09E-01

Notes
1 Cooling Tower Water Recirc rate based Mfg data
2 Uncontrolled circulating water flow percent drift estimated based on AP-42 factors for induced draft cooling towers (Table 13.4-1)
3 Total Drift Mass = Recirculation rate * Drift Rate Fraction * Drift Density (8.34 Ib/gal)
4 TDS calculated using maximum conductivity reading from March 2016: 1,253.7 mg/l. TDS = 0.7 . o in [us/cm] and TDS in ppm. 1 ppm = 0.998859 mg/I.
5 Total particulate emission calculated using procedure described in Section 13.4 of AP-42 (01/95), Wet Cooling Towers.
PM = Water Circulation Rate * Drift Rate* Percent drift mass escape * TDS
Particulate Hourly Emissions:

Maximum Uncontrolled Emissions
760 gal | 60 min
min hr

| 0.0002 gal drift | 8.34 b drift |
I gal recirculation I gal drift |

1254 Ib PM _ 0.10 Ib
10° Ib drift hr

Particulate annual emissions = Hourly emissions (Ib/hr) * 8760 (hrs/yr) / 2000 (Ib/ton)
6 Particle size distribution based on the following distribution (from Frisbie data)
Particle Distribution

Mass % of Total
Particle Particulates
TSP (PM 30) 0.0073 Frisbie data
PM10 0.74 Frisbie data
PM2.5 26.0 Frisbie data




Dairy Farmers of America - Portales Plant

Cooling Towers Insignificant and Exempt Emission Source

Emission unit number: MW CT
Facility TDS 1,254 (ma/l) pwate,6 1.00E-06  pg/um3
TDS Content 1,254 ppmw pTDS6 2.50E-06  pg/um3

Particle Mass Solid Particle Solid Particle

Droplet Diameter ~ Droplet Volume*  Droplet Mass > (Solids) ® Volume * Diameter °  Particle % Mass

(nm) (um3) (ng) (ng) (um®) (nm) Smaller

10 524 5.24E-04 6.56E-07 2.63E-01 0.79 0.00016

20 4189 4.19E-03 5.25E-06 2.10E+00 1.59 0.0014
30 14137 1.41E-02 1.77E-05 7.09E+00 2.38 0.01
40 33510 3.35E-02 4.20E-05 1.68E+01 3.18 0.02
50 65450 6.54E-02 8.21E-05 3.28E+01 3.97 0.04
60 113097 1.13E-01 1.42E-04 5.67E+01 4.77 0.07
70 179594 1.80E-01 2.25E-04 9.01E+01 5.56 0.13
90 381704 3.82E-01 4.79E-04 1.91E+02 7.15 0.24
110 696910 6.97E-01 8.74E-04 3.49E+02 8.74 0.46
130 1150347 1.15E+00 1.44E-03 5.77E+02 10.33 0.81
150 1767146 1.77E+00 2.22E-03 8.86E+02 11.92 1.35
180 3053628 3.05E+00 3.83E-03 1.53E+03 14.30 2.29
210 4849048 4.85E+00 6.08E-03 2.43E+03 16.68 3.77
240 7238229 7.24E+00 9.07E-03 3.63E+03 19.07 5.99
270 10305995 1.03E+01 1.29E-02 5.17E+03 21.45 9.15
300 14137167 1.41E+01 1.77E-02 7.09E+03 23.83 13.49
350 22449298 2.24E+01 2.81E-02 1.13E+04 27.81 20.37
400 33510322 3.35E+01 4.20E-02 1.68E+04 31.78 30.64
450 47712938 4.77E+01 5.98E-02 2.39E+04 35.75 45.27
500 65449847 6.54E+01 8.21E-02 3.28E+04 39.72 65.33

600 113097336 1.13E+02 1.42E-01 5.67E+04 47.67 100.00

Sum 4.09E-01

PM2.5/Total 2.5 0.007
PM10/Total 10 0.736

TSP/Total 30 26.039

Notes

1 Droplet volume calculated with:

2 Droplet mass calculated with:
3 Particle mass calculated with:

4 Particle volume calculated with:

5 Particle diameter calculated with:

6 Based on "Calculating TSP, PM10 and PM2.5 from Cooling Towers - Technical
Memorandum", Daren Zigich, September 9, 2013.



Dairy Farmers of America - Portales Plant

Heater Insignificant and Exempt Emission Source

Emission unit number(s): Maxon Ovenpack Comfort Heater - Exempt Unit
Source description:

Manufacturer:

Fuel Consumption

Input heat rate: 1.3 MMBtu/hr Design Specification®

Fuel heat value: 1050 Btu/scf Natural Gas HHV

Fuel rate: 1238 scf/hr Input heat rate / fuel heat value
Annual fuel usage: 10.8 MMscflyr 8760 hrs/yr operation

Exhaust Parameters

Heat Rate: 1300 MBtu/hr Design Specification

Exhaust temp (Tstk): 730 °F Eng Estimate

Site Elevation: 3012 ft MSL

Ambient pressure (Pstk): 26.78 in. Hg Calculated based on elevation

F factor: 10610 wscf/MMBtu 40 CFR 60 Appx A Method 19

Exhaust flow 229.9 scfm Calculated from F factor and heat rate

Exhaust flow: 587.7 acfm scfm * (Pstd/Pstk)*(Tstk/Tstd), Pstd = 29.92 "Hg, Tstd = 520 °R
Stack diameter: 3.0 ft Eng Estimate

Stack height: 6 ft Eng Estimate

Exhaust velocity: 14 ft/sec Exhaust flow + stack area

Emission Rates
Uncontrolled Heater Emissions

NOX® co voc S0, PM?
50 84 55 7.6 Ib/MMscf ~ AP-42 Table 1.4-1 & 2
515 86.5 57 7.8 Ib/MMscf  EF Conversion, per AP-42 = Fuel Heat Value / EF Heat
5 gr Total Sulft Pipeline specification
0.1 0.1 0.01 0.02 0.01 Ib/hr Hourly emission rate
0.3 0.47 0.03 0.1 0.04 tpy Annual emission rate (8760 hrs/yr)
HAP Emissions* HCHO Methanol Benzene Toluene Ethylbenzene Xylene
0.001 0.001 0.001 0.001 0.003 0.002 Ib/hr
0.005 0.006 0.004 0.006 0.012 0.008  tpy

Acetaldehyde  2,2,4-Trimethylpentane  n-Hexane Styrene Total HAPs

0.00 0.00 0.00 0.00 0.02 Ib/hr
0.0042 0.016 0.0080 0.012 0.082 tpy
GHG Emissions CO, CH, N,O COe’®
53.06 0.001 0.0001 kg/MMbtu 40 CFR 98 Subpart C TIER 1
604.25 1.14E-02 1.139E-03 605 tonnes/yr (1*107-3)*EF*Fuel Heat Value*Annual Fuel Usage
666.07 1.26E-02 1.255E-03 667 tons/yr

! 5gr $/100scf. SO , calculation assumes 100% conversion of fuel elemental sulfur to SO 5.

2 Assumes PM (Total) = TSP = PM-10 = PM-2.5

3 Warming potential of CH4 is 25 times greater than CO2; warming potential of N20 is 298 times greater than CO2 (40 CFR 98 Subpart C)
* HAP Emissions from GRI HAPCalc 3.01

® HAP Emissions from GRI HAPCalc 3.01

® Low NOX Burner



Dairy Farmers of America - Portales Plant

Fire Pump Insignificant and Exempt Emission Source
Emission Unit: FPDE
Stack Numbers: FPDE

Description
Unit Description: Cummins
Source Description: Fire pump diesel engine
Manufacturer: Cummins
Control Device: FDPE
Model No. 6BTA.5.9F2

Serial No. 45171501
Annual Hours of Operation: 500 hriyr
. 155.2 kw
Generator Capacity (Output): 208 hp 1 KW = 1.340 hp
ge Brake Specific Fuel Consumption: 7000 Btu/hp-hr 1456000 Source: AP-42, Table 3.3-1, Note (a)
Generator (Fuel Input): 1.46 MMBtu/hr
Fuel: Fuel Oil No. 2
Fuel Heat Value: 137000.00 Btu/gal
Hourly Fuel Usage: 10.63 gal/hr
Annual Fuel Usage: 5313.87 gallyr
Diesel Potential Potential
Pollutant Emission Factor Emissions Emissions Emission Factor Source
(Ib/hp-hr) (Ib/hr) (tpy)
NOx 0.031 6.45 1.61 AP-42, Table 3.3-1 (10/96)
Cco 6.68E-03 1.39 0.35 AP-42, Table 3.3-1 (10/96)
PMyq 2.20E-03 0.46 0.11 AP-42, Table 3.3-1 (10/96)
PM, 5 2.20E-03 0.46 0.11 AP-42, Table 3.3-1 (10/96)
SO, 2.05E-03 0.43 0.11 AP-42, Table 3.3-1 (10/96)
VOC 2.51E-03 0.52 0.13 AP-42, Table 3.3-1 (10/96)

Note:

AP-42 Section 3.3 is applicable for diesel generators up to 600 hp. AP-42 Section 3.4 used for larger diesel generators

VOC emission factor was taken as the sum of emission factors of TOC which are Exhaust, Evaporative, Crankcase and Refueling.

GHG Emissions
Diesel Potential Potential
Pollutant Emission Factor Emissions Emissions Emission Factor Source
(Ib/hp-hr) (Ib/hr) (tpy)
CO2 1.15E+00 239.20 59.80 AP-42, Table 3.3-1 (10/96)
HAPS
Diesel Potential Potential
Pollutant Emission Factor Emissions Emissions Emission Factor Source
(Ib/hp-hr) (Ib/hr) (tpy)
Benzene 0.000933 0.19 0.049 AP-42, Table 3.3-2 (10/96)
Toluene 4.09E-04 0.09 0.021 AP-42, Table 3.3-2 (10/96)
Xylenes 2.85E-04 0.06 0.015 AP-42, Table 3.3-2 (10/96)
Formaldehyde 1.18E-03 0.25 0.061 AP-42, Table 3.3-2 (10/96)
Acetaldehyde 7.67E-04 0.16 0.040 AP-42, Table 3.3-2 (10/96)
Acrolein 9.25E-05 0.02 0.005 AP-42, Table 3.3-2 (10/96)
Total 0.76 0.19




Dairy Farmers of America - Portales Plant

Diesel Tanks Insignificant Emission Source

Exempt Unit

20.2.72.202.B.(2) Exemption for VOC emissions resulting from the handling or storing of any VOC if: (a) Such VOC has a vapor pressure of less

than two tenths (0.2) PSI at temperatures at which the compound is stored and handled; and (b) The owner or operator maintains
sufficient record keeping to verify that the requirements of Sub-paragraph (a) of this paragraph are met.

” *** Section 9 - Physical & Chemical Properties * * *

Appearance: Clear, straw-yellow.
Physical State: Liquid
Vapor Pressure: 0.009 psia @ 70 °F (21 °C)
Boiling Point: 320 to 690 °F (160 to 366 °C)
Solubility (H20): Negligible
Evaporation Rate: Slow; varies with conditions
Percent Volatile: 100%
Flash Point: =125 °F (>52 “C) minimum
Upper Flammability Limit 7.5
(UFL):
Burning Rate: ND

Odeor:

pPH:

Vapor Density:
Melting Point:
Specific Gravity:
Voc:

Octanol/H20O Coeff.:
Flash Point Method:
Lower Flammability Limit
(LFL):

Auto Ignition:

Mild, petroleum distillate odor
ND

>1.0

ND

0.83-0.876 @ 60°F (16°C)
ND

ND

PMCC

06

494°F (257°C)



Dairy Farmers of America - Portales Plant

Nuisance Dust Collector

Insignificant and Exempt Emission Source

Emission Unit:
Stack Number:

Description

Unit Description:
Source Description:
: Colby
Control Device:

Model No.
Serial No.

Manufacturer

Emission Rates

Vi
Vi

Nuisance Dust Collector Vent
Dust Hood for Bagging Operations

Baghouse (B6)

NYB20GI

M10667100

*Removed from the facility and no longer operating.

Parameters

Value Unit

Max permitted operation
Max Capacity (Currently Permitted)
Max rate per silo

Potential max production (bag_ging) rate

8760 hrs
13,400 cfm
46,400 Ib/hr
4 silos
185,600 Ib/hr

Emission Rates

NOXx CO VOC SO, PM* PMy'  PM,s* | Units Notes
. - - - - 0.40 0.40 0.40 Ib/hr  Permitted Emission Rate
Emission Rates . o
- - - - 1.2 1.2 1.2 tpy  Permitted Emission Rate

Uncontrolled same as Controlled Emissions

! PM and PM-10 Emission rate assumed same as PM-2.5

Exhaust Parameters

Parameters Value |  Unit Note
Exhaust temp 95 °F Currently Permitted
Stack height 52 ft Currently Permitted (U-shaped stack)
Stack diameter 0.7 ft Currently Permitted
Exhaust velocity 100.0 ft/sec Currently Permitted
Exhaust flow 13400 cfm Mfg Data
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Section 6.a

Green House Gas Emissions
(Submitting under 20.2.70, 20.2.72 20.2.74 NMAC)

Title V (20.2.70 NMAC), Minor NSR (20.2.72 NMAC), and PSD (20.2.74 NMAC) applicants must
estimate and report greenhouse gas (GHG) emissions to verify the emission rates reported in the public notice, determine
applicability to 40 CFR 60 Subparts, and to evaluate Prevention of Significant Deterioration (PSD) applicability. GHG
emissions that are subject to air permit regulations consist of the sum of an aggregate group of these six greenhouse gases:
carbon dioxide (COy), nitrous oxide (N20), methane (CH,), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and
sulfur hexafluoride (SFe).

Calculating GHG Emissions:

1. Calculate the ton per year (tpy) GHG mass emissions and GHG CO.e emissions from your facility.

2. GHG mass emissions are the sum of the total annual tons of greenhouse gases without adjusting with the global warming
potentials (GWPs). GHG CO,e emissions are the sum of the mass emissions of each individual GHG multiplied by its GWP
found in Table A-1 in 40 CFR 98 Mandatory Greenhouse Gas Reporting.

3. Emissions from routine or predictable start up, shut down, and maintenance must be included.

4. Report GHG mass and GHG CO-e emissions in Table 2-P of this application. Emissions are reported in short tons per
year and represent each emission unit’s Potential to Emit (PTE).

5. All Title V major sources, PSD major sources, and all power plants, whether major or not, must calculate and report GHG
mass and CO2e emissions for each unit in Table 2-P.

6. For minor source facilities that are not power plants, are not Title V, and are not PSD there are three options for reporting
GHGs in Table 2-P: 1) report GHGs for each individual piece of equipment; 2) report all GHGs from a group of unit types,
for example report all combustion source GHGs as a single unit and all venting GHGs as a second separate unit; 3) or check
the following By checking this box, the applicant acknowledges the total CO2e emissions are less than 75,000 tons per
year.

Sources for Calculating GHG Emissions:

) Manufacturer’s Data

e AP-42 Compilation of Air Pollutant Emission Factors at http://www.epa.gov/ttn/chief/ap42/index.html

. EPA'’s Internet emission factor database WebFIRE at http://cfpub.epa.gov/webfire/

e 40 CFR 98 Mandatory Green House Gas Reporting except that tons should be reported in short tons rather than in
metric tons for the purpose of PSD applicability.

e APl Compendium of Greenhouse Gas Emissions Methodologies for the Oil and Natural Gas Industry. August 2009
or most recent version.

e  Sources listed on EPA’s NSR Resources for Estimating GHG Emissions at http://www.epa.gov/nsr/clean-air-act-
permitting-greenhouse-gases:

Global Warming Potentials (GWP):

Applicants must use the Global Warming Potentials codified in Table A-1 of the most recent version of 40 CFR 98
Mandatory Greenhouse Gas Reporting. The GWP for a particular GHG is the ratio of heat trapped by one unit mass of the
GHG to that of one unit mass of CO, over a specified time period.

“Greenhouse gas™ for the purpose of air permit regulations is defined as the aggregate group of the following six gases:
carbon dioxide, nitrous oxide, methane, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. (20.2.70.7 NMAC,
20.2.74.7 NMAC). You may also find GHGs defined in 40 CFR 86.1818-12(a).

Metric to Short Ton Conversion:

Short tons for GHGs and other regulated pollutants are the standard unit of measure for PSD and title V permitting
programs. 40 CFR 98 Mandatory Greenhouse Reporting requires metric tons.

1 metric ton = 1.10231 short tons (per Table A-2 to Subpart A of Part 98 — Units of Measure Conversions)

Form-Section 6 last revised: 5/3/16 Section 6, Page 4 Saved Date: 6/5/2023
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Section 7

Information Used To Determine Emissions

Information Used to Determine Emissions shall include the following:

M If manufacturer data are used, include specifications for emissions units and control equipment, including control
efficiencies specifications and sufficient engineering data for verification of control equipment operation, including
design drawings, test reports, and design parameters that affect normal operation.

M If test data are used, include a copy of the complete test report. If the test data are for an emissions unit other than the
one being permitted, the emission units must be identical. Test data may not be used if any difference in operating
conditions of the unit being permitted and the unit represented in the test report significantly effect emission rates.

M If the most current copy of AP-42 is used, reference the section and date located at the bottom of the page. Include a
copy of the page containing the emissions factors, and clearly mark the factors used in the calculations.

M If an older version of AP-42 is used, include a complete copy of the section.

If an EPA document or other material is referenced, include a complete copy.

M Fuel specifications sheet.

M If computer models are used to estimate emissions, include an input summary (if available) and a detailed report, and a
disk containing the input file(s) used to run the model. For tank-flashing emissions, include a discussion of the method
used to estimate tank-flashing emissions, relative thresholds (i.e., permit or major source (NSPS, PSD or Title V)),
accuracy of the model, the input and output from simulation models and software, all calculations, documentation of
any assumptions used, descriptions of sampling methods and conditions, copies of any lab sample analysis.

e Units B1

0 AP-42 Table 1.4-1 &2

0 40 CFR Part 98 Table C-1 and C-2

o Emissions from GRI HAPCalc 3.01
e Units B2

0 AP-42 Table 1.4-3

0 40 CFR Part 98 Table C-1 and C-2
e Units B3 and B4

0 AP-42Table1.4-1,2, &3

0 40 CFR Part 98 Table C-1 and C-2

e UnitD2
O AP-42Table 1.4-1 &2
0 AP-42 Table 9.6.1-2
0 40 CFR Part 98 Table C-1 and C-2
0 Emissions from GRI HAPCalc 3.01
o Functionality of Milk Powders and Milk-Based Powder for End Use Application

0 Stack Test Report
e  Units AHU-1 and AHU-2

0 Vendors Specification

0 AP-42Tablel4-1&2

0 40 CFR Part 98 Table C-1 and C-2
e Units MAU-1001 and MAU-1002

o Vendor Specifications

0 ANSI Z83.4/CSA 3.7 & ANSI

0 AP-42Table1.4-1 &2

0 40 CFR Part 98 Table C-1 and C-2
e Exempted Haul Road

0 AP-42 Table 13.2.1-1
o Exempted Cooling Tower

0 AP-42-13.1-1

Form-Section 7 last revised: 8/15/2011 Section 7, Page 1 Saved Date: 6/5/2023
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1.4 Natural Gas Combustion
1.4.1 General*?

Natural gas is one of the major combustion fuels used throughout the country. It is mainly used
to generate industrial and utility electric power, produce industrial process steam and heat, and heat
residential and commercial space. Natural gas consists of a high percentage of methane (generally above
85 percent) and varying amounts of ethane, propane, butane, and inerts (typically nitrogen, carbon
dioxide, and helium). The average gross heating value of natural gas is approximately 1,020 British
thermal units per standard cubic foot (Btu/scf), usually varying from 950 to 1,050 Btu/scf.

1.4.2  Firing Practices®®

There are three major types of boilers used for natural gas combustion in commercial, industrial,
and utility applications: watertube, firetube, and cast iron. Watertube boilers are designed to pass water
through the inside of heat transfer tubes while the outside of the tubes is heated by direct contact with the
hot combustion gases and through radiant heat transfer. The watertube design is the most common in
utility and large industrial boilers. Watertube boilers are used for a variety of applications, ranging from
providing large amounts of process steam, to providing hot water or steam for space heating, to
generating high-temperature, high-pressure steam for producing electricity. Furthermore, watertube
boilers can be distinguished either as field erected units or packaged units.

Field erected boilers are boilers that are constructed on site and comprise the larger sized
watertube boilers. Generally, boilers with heat input levels greater than 100 MMBtu/hr, are field erected.
Field erected units usually have multiple burners and, given the customized nature of their construction,
also have greater operational flexibility and NOx control options. Field erected units can also be further
categorized as wall-fired or tangential-fired. Wall-fired units are characterized by multiple individual
burners located on a single wall or on opposing walls of the furnace while tangential units have several
rows of air and fuel nozzles located in each of the four corners of the boiler.

Package units are constructed off-site and shipped to the location where they are needed. While
the heat input levels of packaged units may range up to 250 MMBtu/hr, the physical size of these units are
constrained by shipping considerations and generally have heat input levels less than 100 MMBtu/hr.
Packaged units are always wall-fired units with one or more individual burners. Given the size
limitations imposed on packaged boilers, they have limited operational flexibility and cannot feasibly
incorporate some NOy control options.

Firetube boilers are designed such that the hot combustion gases flow through tubes, which heat
the water circulating outside of the tubes. These boilers are used primarily for space heating systems,
industrial process steam, and portable power boilers. Firetube boilers are almost exclusively packaged
units. The two major types of firetube units are Scotch Marine boilers and the older firebox boilers. In
cast iron boilers, as in firetube boilers, the hot gases are contained inside the tubes and the water being
heated circulates outside the tubes. However, the units are constructed of cast iron rather than steel.
Virtually all cast iron boilers are constructed as package boilers. These boilers are used to produce either
low-pressure steam or hot water, and are most commonly used in small commercial applications.

Natural gas is also combusted in residential boilers and furnaces. Residential boilers and
furnaces generally resemble firetube boilers with flue gas traveling through several channels or tubes with
water or air circulated outside the channels or tubes.

1.4.3 Emissions®*



Table 1.4-1. EMISSION FACTORS FOR NITROGEN OXIDES (NOx) AND CARBON MONOXIDE (CO)
FROM NATURAL GAS COMBUSTION?

NO,° CoO
Combustor Type
(MMBtugEg(]aat Input) Emission Factor Erlr:]zljzstloorn Emission Factor E?{;éf(')‘:n
6 6
(Ib/108 scf) Rating (b/10°8 scf) Rating
Large Wall-Fired Boilers
(>100)
[1-01-006-01, 1-02-006-01, 1-03-006-01]
Uncontrolled (Pre-NSPS)® 280 A 84 B
Uncontrolled (Post-NSPS)¢ 190 A 84 B
Controlled - Low NOx burners 140 A 84 B
Controlled - Flue gas recirculation 100 D 84 B
Small Boilers
(<100)
[1-01-006-02, 1-02-006-02, 1-03-006-02, 1-03-006-03]
Uncontrolled 100 B 84 B
Controlled - Low NOy burners 50 D 84 B
Controlled - Low NOy burners/Flue gas recirculation 32 C 84 B
Tangential-Fired Boilers
(All Sizes)
[1-01-006-04]
Uncontrolled 170 A 24 C
Controlled - Flue gas recirculation 76 D 98 D
Residential Furnaces
(<0.3)
[No SCC]
Uncontrolled 94 B 40 B

Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. To convert from Ib/10 © scf to kg/10% mé, multiply by 16.
Emission factors are based on an average natural gas higher heating value of 1,020 Btu/scf. To convert from 1b/10 ®scf to lo/MMBtu, divide by 1,020. “ The
emission factors in this table may be converted to other natural gas heating values by multiplying the given emission factor by the ratio of the specified heating
value to this average heating value. SCC = Source Classification Code. ND =no data. NA = not applicable.

Expressed as NO,. For large and small wall fired boilers with SNCR control, apply a 24 percent reduction to the appropriate NO x emission factor. For
tangential-fired boilers with SNCR control, apply a 13 percent reduction to the appropriate NO x emission factor.

NSPS=New Source Performance Standard as defined in 40 CFR 60 Subparts D and Db. Post-NSPS units are boilers with greater than 250 MMBtu/hr of heat
input that commenced construction modification, or reconstruction after August 17, 1971, and units with heat input capacities between 100 and 250 MMBtu/hr
that commenced construction modification, or reconstruction after June 19, 1984.




TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE
GASES FROM NATURAL GAS COMBUSTION?

Pollutant Enz:gjll%rg ngc)tor Emission Factor Rating
co 120,000 A
Lead 0.0005 D
N>O (Uncontrolled) 2.2 E
N2O (Controlled-low-NOx burner) 0.64 E
PM (Total)® 7.6 D
PM (Condensable)* 5.7 D
PM (Filterable)® 1.9 B
SO,° 0.6 A
TOC 11 B
Methane 2.3 B
VOC 55 C

Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired.
Data are for all natural gas combustion sources. To convert from Ib/10° scf to kg/10° m*, multiply by
16. To convert from Ib/10° scf to 1b/MMBtu, divide by 1,020. The emission factors in this table may
be converted to other natural gas heating values by multiplying the given emission factor by the ratio of
the specified heating value to this average heating value. TOC = Total Organic Compounds.

VOC = Volatile Organic Compounds.

Based on approximately 100% conversion of fuel carbon to CO,. CO,[Ib/10° scf] = (3.67) (CON)
(C)(D), where CON = fractional conversion of fuel carbon to CO,, C = carbon content of fuel by weight
(0.76), and D = density of fuel, 4.2x10* Ib/10° scf.

All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter.
Therefore, the PM emission factors presented here may be used to estimate PM1o, PM25 or PM;
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train.

Based on 100% conversion of fuel sulfur to SO..

Assumes sulfur content is natural gas of 2,000 grains/10°® scf. The SO, emission factor in this table can
be converted to other natural gas sulfur contents by multiplying the SO, emission factor by the ratio of
the site-specific sulfur content (grains/10° scf) to 2,000 grains/10° scf.




TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM

NATURAL GAS COMBUSTION (Continued)

TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM

NATURAL GAS COMBUSTION?

CAS No.

Pollutant

Emission Factor

(Ib/10° scf) Emission Factor Rating

91-57-6 2-Methylnaphthalene® ¢ 2.4E-05 D
56-49-5 3-Methylchloranthrene® ¢ <1.8E-06 E

7,12- <1.6E-05 E

Dimethylbenz(a)anthracene®*
83-32-9 Acenaphthene®® <1.8E-06 E
203-96-8 Acenaphthylene®® <1.8E-06 E
120-12-7 Anthracene®* <2.4E-06 E
56-55-3 Benz(a)anthracene®® <1.8E-06 E
71-43-2 Benzene” 2.1E-03 B
50-32-8 Benzo(a)pyrene®® <1.2E-06 E
205-99-2 Benzo(b)fluoranthene®® <1.8E-06 E
191-24-2 Benzo(g,h,i)perylene®* <1.2E-06 E
207-08-9 | Benzo(k)fluoranthene®* <1.8E-06 E
106-97-8 Butane 2.1E+00 E
218-01-9 Chrysene®® <1.8E-06 E
53-70-3 Dibenzo(a,h)anthracene® <1.2E-06 E
25321—22— Dichlorobenzene” 1.2E-03 E
74-84-0 Ethane 3.1E+00 E
206-44-0 | Fluoranthene®® 3.0E-06 E
86-73-7 Fluorene®® 2.8E-06 E
50-00-0 Formaldehyde® 7.5E-02 B
110-54-3 | Hexane” 1.8E+00 E
193-39-5 Indeno(1,2,3-cd)pyrene™® <1.8E-06 E
91-20-3 Naphthalene® 6.1E-04 E
109-66-0 Pentane 2.6E+00 E
85-01-8 Phenanathrene®® 1.7E-05 D
74-98-6 Propane 1.6E+00 E




TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION (Continued)

Emission Factor
CAS No. Pollutant (Ib/10° scf) Emission Factor Rating
129-00-0 | Pyrene®°® 5.0E-06 E
108-88-3 | Toluene® 3.4E-03 C

Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired.
Data are for all natural gas combustion sources. To convert from 1b/10° scf to kg/10° m*, multiply

by 16. To convert from 1b/10° scf to Ib/MMBtu, divide by 1,020. Emission Factors preceeded with a
less-than symbol are based on method detection limits.

Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.

HAP because it is Polycyclic Organic Matter (POM). POM is a HAP as defined by Section 112(b) of
the Clean Air Act.

The sum of individual organic compounds may exceed the VOC and TOC emission factors due to
differences in test methods and the availability of test data for each pollutant.
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Title 40 — Chapter | — Subchapter C — Part 98 — Subpart C — Appendix

Title 40: Protection of Environment
PART 98—MANDATORY GREENHOUSE GAS REPORTING
Subpart C—General Stationary Fuel Combustion Sources

Page 1 of 2

TABLE C-1 TO SUBPART C OF PART 98—DEFAULT CO2 EMISSION FACTORS AND HIGH HEAT VALUES FOR VARIOUS TYPES

OF FUEL

DEFAULT CO; EMISSION FACTORS AND HIGH HEAT VALUES FOR VARIOUS TYPES OF FUEL

Default CO,
emission
Fuel type Default high heat value factor
Coal and coke mmBtu/short ton kg CO2/mmBtul
Anthracite 25.09 103.69
Bituminous 24.93 93.28
[[Subbituminous 17.25 97.17
[ILignite 14.21 97.72
|[Coal Coke 24.80 113.67
[[Mixed (Commercial sector) 21.39 94.27
|[Mixed (Industrial coking) 26.28 93.90
[[Mixed (Industrial sector) 22.35 94.67
Mixed (Electric Power sector) 19.73 95.52
Natural gas mmBtu/scf kg CO2/mmBtu
(Weighted U.S. Average) 1.026 x 1072 53.06|
Petroleum products mmBtu/gallon kg COz/mthu"
Distillate Fuel Oil No. 1 0.139 73.25|
|[Distillate Fuel Oil No. 2 0.138 73.96|(
[IDistiliate Fuel Oil No. 4 0.146 75.04)|
|[Residual Fuel Oil No. 5 0.140 72.93|f
[|Residual Fuel Oil No. 6 0.150 75.10)|
|[Used Oil 0.138 74.00|f
[[<erosene 0.135 75.20
||Liquefied petroleum gases (LPG)’ 0.092 61.71
(Propane’ 0.091 62.87
||propy|ene2 0.091 67.77
[Ethane’ 0.068 59.60)
[[Ethanol 0.084 68.44](
[Ethylene? 0.058 65.96]
[Isobutane’ 0.099 64.94
[Isobutylene’ 0.103 68.86
(Butane’ 0.103 64.77
Buty|ene1 0.105 68.72
Naphtha (<401 deg F) 0.125 68.02
Natural Gasoline 0.110 66.88|
Other Oil (>401 deg F) 0.139 76.22
Pentanes Plus 0.110 70.02
[[Petrochemical Feedstocks 0.125 71.02
|[Petroleum Coke 0.143 102.41
[lspecial Naphtha 0.125 72.34
|[Unfinished Oils 0.139 74.54
[Heavy Gas Oils 0.148 74.92
[[Lubricants 0.144 74.27
[[Motor Gasoline 0.125 70.22
|lAviation Gasoline 0.120 69.25
Kerosene-Type Jet Fuel 0.135 72.22
IAsphalt and Road Oil 0.158 75.36
Crude Oil 0.138 74.54)
1l

http://www.ecfr.gov/cgi-bin/text-1dx?SID=33e5ad8¢93443a6810017b327d7d301e&mc=tr... 4/22/2016
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I Other fuels—solid mmBtu/short ton kg COz/mmBtu
[[Municipal Solid Waste 9.95° 90.7
[Tires 28.00 85.97
|[P1astics 38.00 75.00
[[Petroleum Coke 30.00 102.41)|
Other fuels—gaseous mmBtu/scf kg CO2/mmBtu
||Blast Furnace Gas 0.092 x 1073 274.32)
"Coke Oven Gas 0.599 x 1072 46.85
"Propane Gas 2516 x 1072 61.46
Fuel Gas® 1.388 x 10°° 59.00]|
Biomass fuels—solid mmBtu/short ton kg CO2/mmBtulf
Wood and Wood Residuals (dry basis)® 17.48 93.80
IAgricultural Byproducts 8.25 118.17|
Peat 8.00 111.84]
Solid Byproducts 10.39 105.51
Biomass fuels—gaseous mmBtu/scf kg CO2/mmBtu|
Landfill Gas 0.485 x 1073 52.07|
Other Biomass Gases 0.655 x 1072 52.07

Biomass Fuels—Liquid

mmBtu/gallon

kg CO2/mmBtu

Ethanol 0.084 68.44
[[Biodiesel (100%) 0.128 73.84
|[Rendered Animal Fat 0.125 71.06
[[Vegetable Oil 0.120 81.55|

"The HHV for components of LPG determined at 60 °F and saturation pressure with the exception of ethylene.

2Ethylene HHV determined at 41 °F (5 °C) and saturation pressure.

3Use of this default HHV is allowed only for: (a) Units that combust MSW, do not generate steam, and are allowed to
use Tier 1; (b) units that derive no more than 10 percent of their annual heat input from MSW and/or tires; and (c) small

batch incinerators that combust no more than 1,000 tons of MSW per year.

“Reporters subject to subpart X of this part that are complying with §98.243(d) or subpart Y of this part may only use
the default HHV and the default CO2 emission factor for fuel gas combustion under the conditions prescribed in §98.243(d)
(2)(i) and (d)(2)(ii) and §98.252(a)(1) and (a)(2), respectively. Otherwise, reporters subject to subpart X or subpart Y shall

use either Tier 3 (Equation C-5) or Tier 4.

SUse the following formula to calculate a wet basis HHV for use in Equation C-1: HHV,y, = ((100 = M)/100)*HHVq

where HHV,, = wet basis HHV, M = moisture content (percent) and HHVq4 = dry basis HHV from Table C-1.

[78 FR 71950, Nov. 29, 2013]

Need assistance?

http://www.ecfr.gov/cgi-bin/text-1dx?SID=33e5ad8¢93443a6810017b327d7d301e&mc=tr...
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TABLE C-2 TO SUBPART C OF PART 98—DEFAULT CH4 AND N2O EMISSION FACTORS FOR VARIOUS TYPES OF FUEL

Default CH4 emission factor (kg

Default N2O emission factor (kg

Fuel type CH4/mmBtu) N20/mmBtu)

Coal and Coke (All fuel types in Table C-1) 1.1 x107%2 1.6 x107%
Natural Gas 1.0x107% 1.0 x 107
[Petroleum (All fuel types in Table C-1) 3.0 x 1078 6.0 x 107
"Fuel Gas 3.0 x 107 6.0 x 107
"Municipal Solid Waste 3.2 x 10702 4.2 x 107
[[Tires 3.2 x 1072 4.2 x 107%
[Blast Furnace Gas 22x107% 1.0x 107
[[Coke Oven Gas 4.8 x 107 1.0 x 107%
Biomass Fuels—Solid (All fuel types in Table C-1, except wood and 3.2 x 1072 4.2 x 1070°
wood residuals)

Wood and wood residuals 72 x 107 3.6 x 107
Biomass Fuels—Gaseous (All fuel types in Table C-1) 3.2 x 10793 6.3 x 10794
[[Biomass Fuels—Liquid (Al fuel types in Table C-1) 1.1x10°% 1.1x 107

Note: Those employing this table are assumed to fall under the IPCC definitions of the “Energy Industry” or
“Manufacturing Industries and Construction”. In all fuels except for coal the values for these two categories are identical.
For coal combustion, those who fall within the IPCC “Energy Industry” category may employ a value of 1g of CH4/mmBtu.

[78 FR 71952, Nov. 29, 2013]

Need assistance?

http://www.ecfr.gov/cgi-bin/text-1dx?SID=33e5ad8¢93443a6810017b327d7d301e&mc=tr... 4/22/2016



External Combustion Devices Report

GRI-HAPCalc ®3.01

Facility ID:
Operation Type:
Facility Name:
User Name:
Units of Measure: U.S. STANDARD

DFA-Portales

Notes:

Note: Emissions less than 5.00E-09 tons (or tonnes) per year are considered insignificant and are treated as zero.

These emissions are indicated on the report with a"0".
Emissions between 5.00E-09 and 5.00E-05 tons (or tonnes) per year are represented on the report with "0.0000".

(External Combustion Devices)

Unit Name: B1

Hours of Operation:
Heat Input:

Fuel Type:

Device Type:

Emission Factor Set:

Additional EF Set:

8,760 Yearly
25.2 MMBtu/hr
NATURAL GAS
BOILER

EPA > FIELD > LITERATURE

-NONE-

Chemical Name

HAPs

Calculated Emissions (ton/yr)

10/03/2014

3-Methylcholanthrene

7,12-Dimethylbenz(a)anthracene

Formaldehyde
Methanol
Acetaldehyde
1,3-Butadiene
Benzene

Toluene
Ethylbenzene
Xylenes(m,p,0)
2,2,4-Trimethylpentane
n-Hexane

Phenol
Naphthalene
2-Methylnaphthalene
Acenaphthylene
Biphenyl
Acenaphthene
Fluorene
Anthracene
Phenanthrene
Fluoranthene
Pyrene
Benz(a)anthracene

Chrysene

09:46:13

Emissions Emission Factor Emission Factor Set
0.0000 0.0000000018 Ib/MMBtu EPA
0.0000 0.0000000157 Ib/MMBtu EPA
0.0081 0.0000735294 |b/MMBtu EPA
0.0478 0.0004333330 Ib/MMBtu GRI Field
0.0321 0.0002909000 Ib/MMBtu GRI Field
0.0000 0.0000001830 Ib/MMBtu GRI Field
0.0002 0.0000020588 Ib/MMBtu EPA
0.0004 0.0000033333 Ib/MMBtu EPA
0.0000 0.0000000720 Ib/MMBtu GRI Field
0.0001 0.0000010610 Ib/MMBtu GRI Field
0.0036 0.0000323000 Ib/MMBtu GRI Field
0.1948 0.0017647059 Ib/MMBtu EPA
0.0000 0.0000000950 Ib/MMBtu GRI Field
0.0001 0.0000005980 Ib/MMBtu EPA
0.0000 0.0000000235 Ib/MMBtu EPA
0.0000 0.0000000018 Ib/MMBtu EPA
0.0001 0.0000011500 Ib/MMBtu GRI Field
0.0000 0.0000000018 Ib/MMBtu EPA
0.0000 0.0000000027 Ib/MMBtu EPA
0.0000 0.0000000024 Ib/MMBtu EPA
0.0000 0.0000000167 Ib/MMBtu EPA
0.0000 0.0000000029 Ib/MMBtu EPA
0.0000 0.0000000049 Ib/MMBtu EPA
0.0000 0.0000000018 Ib/MMBtu EPA
0.0000 0.0000000018 Ib/MMBtu EPA

GRI-HAPCalc 3.01

Page 1 of 6



Benzo(a)pyrene 0.0000 0.0000000012 Ib/MMBtu EPA
Benzo(b)fluoranthene 0.0000 0.0000000018 Ib/MMBtu EPA
Benzo(k)fluoranthene 0.0000 0.0000000018 Ib/MMBtu EPA
Benzo(g,h,i)perylene 0.0000 0.0000000012 Ib/MMBtu EPA
Indeno(1,2,3-c,d)pyrene 0.0000 0.0000000018 Ib/MMBtu EPA
Dibenz(a,h)anthracene 0.0000 0.0000000012 Ib/MMBtu EPA
Lead 0.0001 0.0000004902 Ib/MMBtu EPA
Total 0.2874
Criteria Pollutants
VOC 0.5952 0.0053921569 Ib/MMBtu EPA
PM 0.8224 0.0074509804 Ib/MMBtu EPA
PM, Condensible 0.6168 0.0055882353 Ib/MMBtu EPA
PM, Filterable 0.2056 0.0018627451 Ib/MMBtu EPA
CO 9.0898 0.0823529410 Ib/MMBtu EPA
NMHC 0.9414 0.0085294118 Ib/MMBtu EPA
NOx 10.8212 0.0980392157 Ib/MMBtu EPA
S0O2 0.0649 0.0005880000 Ib/MMBtu EPA
Other Pollutants
Dichlorobenzene 0.0001 0.0000011765 Ib/MMBtu EPA
Methane 0.2489 0.0022549020 Ib/MMBtu EPA
Acetylene 0.5885 0.0053314000 Ib/MMBtu GRI Field
Ethylene 0.0581 0.0005264000 Ib/MMBtu GRI Field
Ethane 0.3355 0.0030392157 Ib/MMBtu EPA
Propylene 0.1030 0.0009333330 Ib/MMBtu GRI Field
Propane 0.1731 0.0015686275 Ib/MMBtu EPA
Butane 0.2272 0.0020588235 Ib/MMBtu EPA
Cyclopentane 0.0045 0.0000405000 Ib/MMBtu GRI Field
Pentane 0.2814 0.0025490196 Ib/MMBtu EPA
n-Pentane 0.2208 0.0020000000 Ib/MMBtu GRI Field
Cyclohexane 0.0050 0.0000451000 Ib/MMBtu GRI Field
Methylcyclohexane 0.0187 0.0001691000 Ib/MMBtu GRI Field
n-Octane 0.0056 0.0000506000 Ib/MMBtu GRI Field
n-Nonane 0.0006 0.0000050000 Ib/MMBtu GRI Field
CcO2 12,985.4118 117.6470588235 Ib/MMBtu EPA
Unit Name: B3, B4
Hours of Operation: 8,760 Yearly
Heat Input: 40.0 MMBtu/hr
Fuel Type; NATURAL GAS
Device Type: BOILER
Emission Factor Set: EPA > FIELD > LITERATURE
Additional EF Set: -NONE-

Chemical Name
HAPs
3-Methylcholanthrene

7,12-Dimethylbenz(a)anthracene

Formaldehyde

10/03/2014 09:46:13

Calculated Emissions (ton/yr)

Emissions Emission Factor Emission Factor Set
0.0000 0.0000000018 1b/MMBtu EPA
0.0000 0.0000000157 Ib/MMBtu EPA
0.0129 0.0000735294 Ib/MMBtu EPA

GRI-HAPCalc 3.01

Page 2 of 6



Methanol
Acetaldehyde
1,3-Butadiene
Benzene

Toluene

Ethylbenzene
Xylenes(m,p,0)
2,2,4-Trimethylpentane
n-Hexane

Phenol

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Biphenyl
Acenaphthene
Fluorene

Anthracene
Phenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

0.0759
0.0510
0.0000
0.0004
0.0006
0.0000
0.0002
0.0057
0.3092
0.0000
0.0001
0.0000
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001

VOC

PM

PM, Condensible
PM, Filterable
CO

NMHC

NOx

S0O2

Other Pollutants

10/03/2014

Dichlorobenzene
Methane
Acetylene
Ethylene
Ethane
Propylene
Propane
Butane
Cyclopentane
Pentane
n-Pentane

Cyclohexane

09:46:13

0.4563

0.9447
1.3054
0.9791
0.3264
14.4282
1.4944
17.1765
0.1030

0.0002
0.3951
0.9341
0.0922
0.5325
0.1635
0.2748
0.3607
0.0071
0.4466
0.3504
0.0079

GRI-HAPCalc 3.01

0.0004333330
0.0002909000
0.0000001830
0.0000020588
0.0000033333
0.0000000720
0.0000010610
0.0000323000
0.0017647059
0.0000000950
0.0000005980
0.0000000235
0.0000000018
0.0000011500
0.0000000018
0.0000000027
0.0000000024
0.0000000167
0.0000000029
0.0000000049
0.0000000018
0.0000000018
0.0000000012
0.0000000018
0.0000000018
0.0000000012
0.0000000018
0.0000000012
0.0000004902

0.0053921569
0.0074509804
0.0055882353
0.0018627451
0.0823529410
0.0085294118
0.0980392157
0.0005880000

0.0000011765
0.0022549020
0.0053314000
0.0005264000
0.0030392157
0.0009333330
0.0015686275
0.0020588235
0.0000405000
0.0025490196
0.0020000000
0.0000451000

Ib/MMBtu
Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

GRI Field
GRI Field
GRI Field
EPA
EPA
GRI Field
GRI Field
GRI Field
EPA
GRI Field
EPA
EPA
EPA
GRI Field
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA
EPA
GRI Field
GRI Field
EPA
GRI Field
EPA
EPA
GRI Field
EPA
GRI Field
GRI Field

Page 3 of 6



Methylcyclohexane 0.0296 0.0001691000 Ib/MMBtu GRI Field

n-Octane 0.0089 0.0000506000 Ib/MMBtu GRI Field
n-Nonane 0.0009 0.0000050000 Ib/MMBtu GRI Field
CO2 20,611.7647 117.6470588235 Ib/MMBtu EPA

10/03/2014 09:46:13 GRI-HAPCalc 3.01 Page 4 of 6



Unit Name: D2

Hours of Operation:
Heat Input:

Fuel Type:

Device Type:

Emission Factor Set:

Additional EF Set:

8,760 Yearly
50.0 MMBtu/hr
NATURAL GAS
BURNER

EPA > FIELD > LITERATURE

-NONE-

Chemical Name

HAPs

10/03/2014

3-Methylcholanthrene
7,12-Dimethylbenz(a)anthracene
Formaldehyde

Methanol

Acetaldehyde

1,3-Butadiene

Benzene

Toluene

Ethylbenzene

Xylenes(m,p,0)

2,2,4-Trimethylpentane

09:46:13

Calculated Emissions (ton/yr)

Emissions Emission Factor Emission Factor Set
0.0000 0.0000000018 Ib/MMBtu EPA
0.0000 0.0000000157 Ib/MMBtu EPA
0.0161 0.0000735294 |b/MMBtu EPA
0.0949 0.0004333330 Ib/MMBtu GRI Field
0.0637 0.0002909000 Ib/MMBtu GRI Field
0.0000 0.0000001830 Ib/MMBtu GRI Field
0.0005 0.0000020588 Ib/MMBtu EPA
0.0007 0.0000033333 Ib/MMBtu EPA
0.0000 0.0000000720 Ib/MMBtu GRI Field
0.0002 0.0000010610 Ib/MMBtu GRI Field
0.0071 0.0000323000 Ib/MMBtu GRI Field

GRI-HAPCalc 3.01

Page 5 of 6



n-Hexane

Phenol

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Biphenyl
Acenaphthene
Fluorene

Anthracene
Phenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

0.3865
0.0000
0.0001
0.0000
0.0000
0.0003
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001

VOC

PM

PM, Condensible
PM, Filterable
CO

NMHC

NOx

S0O2

Other Pollutants

10/03/2014

Dichlorobenzene
Methane
Acetylene
Ethylene

Ethane
Propylene
Propane

Butane
Cyclopentane
Pentane
n-Pentane
Cyclohexane
Methylcyclohexane
n-Octane
n-Nonane

CcOo2

09:46:13

0.5702

1.1809
1.6318
1.2238
0.4079
18.0353
1.8679
21.4706
0.1288

0.0003
0.4938
1.1676
0.1153
0.6656
0.2044
0.3435
0.4509
0.0089
0.5582
0.4380
0.0099
0.0370
0.0111
0.0011
25,764.7059

GRI-HAPCalc 3.01

0.0017647059
0.0000000950
0.0000005980
0.0000000235
0.0000000018
0.0000011500
0.0000000018
0.0000000027
0.0000000024
0.0000000167
0.0000000029
0.0000000049
0.0000000018
0.0000000018
0.0000000012
0.0000000018
0.0000000018
0.0000000012
0.0000000018
0.0000000012
0.0000004902

0.0053921569
0.0074509804
0.0055882353
0.0018627451
0.0823529410
0.0085294118
0.0980392157
0.0005880000

0.0000011765
0.0022549020
0.0053314000
0.0005264000
0.0030392157
0.0009333330
0.0015686275
0.0020588235
0.0000405000
0.0025490196
0.0020000000
0.0000451000
0.0001691000
0.0000506000
0.0000050000
117.6470588235

Ib/MMBtu
Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ilb/MMBtu
Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

EPA
GRI Field
EPA
EPA
EPA
GRI Field
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA
EPA
GRI Field
GRI Field
EPA
GRI Field
EPA
EPA
GRI Field
EPA
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA
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GRI-HAPCalc ®3.01
External Combustion Devices Report

Facility ID:
Operation Type:
Facility Name:
User Name:

Units of Measure:

DFA Notes:
PRODUCTION

U.S. STANDARD

Note: Emissions less than 5.00E-09 tons (or tonnes) per year are considered insignificant and are treated as zero.
These emissions are indicated on the report with a"0".
Emissions between 5.00E-09 and 5.00E-05 tons (or tonnes) per year are represented on the report with "0.0000".

(External Combustion Devices)

Unit Name: CER MAKEUP

Hours of Operation: 8,760 Yearly

Heat 279 MMBtu/hr

Fuel Type: NATURAL GAS

Device Type: HEATER

Emission Factor Set: FIELD > EPA > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

03/16/2016 14:16:14

GRI-HAPCalc 3.01

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0103 0.0008440090 Ib/MMBtu GRI Field
Methanol 0.0118 0.0009636360 |b/MMBtu GRI Field
Acetaldehyde 0.0090 0.0007375920 Ib/MMBtu GRI Field
1,3-Butadiene 0.0042 0.0003423350 Ib/MMBtu GRI Field
Benzene 0.0091 0.0007480470 Ib/MMBtu GRI Field
Toluene 0.0124 0.0010163310 Ib/MMBtu GRI Field
Ethylbenzene 0.0258 0.0021128220 |Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0161 0.0013205140 Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0347 0.0028417580 Ib/MMBtu GRI Field
n-Hexane 0.0172 0.0014070660 Ib/MMBtu GRI Field
Phenol 0.0000 0.0000001070 Ib/MMBtu GRI Field
Styrene 0.0254 0.0020788960 Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005100 Ib/MMBtu GRI Field
2-Methylnaphthalene 0.0000 0.0000001470 Ib/MMBtu GRI Field
Acenaphthylene 0.0000 0.0000000670 Ib/MMBtu GRI Field
Biphenyl 0.0000 0.0000004730 Ib/MMBtu GRI Field
Acenaphthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Fluorene 0.0000 0.0000000800 Ib/MMBtu GRI Field
Anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field
Phenanthrene 0.0000 0.0000000600 Ib/MMBtu GRI Field
Fluoranthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Pyrene 0.0000 0.0000000830 Ib/MMBtu GRI Field
Benz(a)anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field

Page 1 of 2



Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

vVoC

PM

PM, Condensible
PM, Filterable
(0]0)

NMHC

NOx

S02

Other Pollutants

03/16/2016

Dichlorobenzene
Methane

Acetylene

Ethylene

Ethane

Propylene

Propane

Isobutane

Butane

Cyclopentane

Pentane

n-Pentane
Cyclohexane
Methylcyclohexane
n-Octane
1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
n-Nonane

CO2

14:16:15

0.1760

0.0659
0.0911
0.0683
0.0228
0.3955
0.1042
1.1856
0.0072

0.0000
0.1286
0.1711
0.0116
0.0322
0.0287
0.0131
0.0179
0.0168
0.0138
0.0424
0.0174
0.0112
0.0269
0.0349
0.0418
0.0418
0.0418
0.0447
1,437.6706

GRI-HAPCalc 3.01

0.0000001170
0.0000000700
0.0000001500
0.0000007600
0.0000002600
0.0000001200
0.0000001030
0.0000004902

0.0053921569
0.0074509804
0.0055882353
0.0018627451
0.0323636360
0.0085294118
0.0970167730
0.0005880000

0.0000011765
0.0105212610
0.0140000000
0.0009476310
0.0026312210
0.0023454550
0.0010686280
0.0014640770
0.0013766990
0.0011304940
0.0034671850
0.0014221310
0.0009183830
0.0022011420
0.0028538830
0.0034224540
0.0034224540
0.0034224540
0.0036604170

117.6470588235

Ib/MMBtu
Ilb/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA

EPA
EPA
EPA
EPA
GRI Field
EPA
GRI Field
EPA

EPA

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA

Page 2 of 2



GRI-HAPCalc ®3.01
External Combustion Devices Report

Facility ID:
Operation Type:
Facility Name:
User Name:

Units of Measure:

DFA Notes:
PRODUCTION
DFA

U.S. STANDARD

Note: Emissions less than 5.00E-09 tons (or tonnes) per year are considered insignificant and are treated as zero.
These emissions are indicated on the report with a"0".
Emissions between 5.00E-09 and 5.00E-05 tons (or tonnes) per year are represented on the report with "0.0000".

(External Combustion Devices)

Unit Name: AHU-1 and AHU-2

Hours of Operation:
Heat Input:

Fuel Type:

Device Type:

Emission Factor Set:

Additional EF Set:

8,760 Yearly
3.75 MMBtu/hr
NATURAL GAS
HEATER
FIELD > EPA > LITERATURE
-NONE-

Calculated Emissions (ton/yr)

04/27/2016 13:02:35

GRI-HAPCalc 3.01

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0140 0.0008440090 Ib/MMBtu GRI Field
Methanol 0.0160 0.0009636360 Ib/MMBtu GRI Field
Acetaldehyde 0.0123 0.0007375920 Ib/MMBtu GRI Field
1,3-Butadiene 0.0057 0.0003423350 Ib/MMBtu GRI Field
Benzene 0.0125 0.0007480470 Ib/MMBtu GRI Field
Toluene 0.0169 0.0010163310 Ib/MMBtu GRI Field
Ethylbenzene 0.0352 0.0021128220 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0220 0.0013205140 |Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0473 0.0028417580 Ib/MMBtu GRI Field
n-Hexane 0.0234 0.0014070660 Ib/MMBtu GRI Field
Phenol 0.0000 0.0000001070 Ib/MMBtu GRI Field
Styrene 0.0346 0.0020788960 Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005100 Ib/MMBtu GRI Field
2-Methylnaphthalene 0.0000 0.0000001470 Ib/MMBtu GRI Field
Acenaphthylene 0.0000 0.0000000670 Ib/MMBtu GRI Field
Biphenyl 0.0000 0.0000004730 Ib/MMBtu GRI Field
Acenaphthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Fluorene 0.0000 0.0000000800 Ib/MMBtu GRI Field
Anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field
Phenanthrene 0.0000 0.0000000600 Ib/MMBtu GRI Field
Fluoranthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Pyrene 0.0000 0.0000000830 Ib/MMBtu GRI Field
Benz(a)anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field

Page 1 of 5



Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

VvOC

PM

PM, Condensible
PM, Filterable
CcO

NMHC

NOx

SO2

Other Pollutants

04/27/2016

Dichlorobenzene
Methane

Acetylene

Ethylene

Ethane

Propylene

Propane

Isobutane

Butane

Cyclopentane

Pentane

n-Pentane
Cyclohexane
Methylcyclohexane
n-Octane
1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
n-Nonane

cOo2

13:02:35

0.2399

0.0897
0.1240
0.0930
0.0310
0.5387
0.1420
1.6147
0.0098

0.0000
0.1751
0.2330
0.0158
0.0438
0.0390
0.0178
0.0244
0.0229
0.0188
0.0577
0.0237
0.0153
0.0366
0.0475
0.0570
0.0570
0.0570
0.0609
1,958.1176

GRI-HAPCalc 3.01

0.0000001170
0.0000000700
0.0000001500
0.0000007600
0.0000002600
0.0000001200
0.0000001030
0.0000004902

0.0053921569
0.0074509804
0.0055882353
0.0018627451
0.0323636360
0.0085294118
0.0970167730
0.0005880000

0.0000011765
0.0105212610
0.0140000000
0.0009476310
0.0026312210
0.0023454550
0.0010686280
0.0014640770
0.0013766990
0.0011304940
0.0034671850
0.0014221310
0.0009183830
0.0022011420
0.0028538830
0.0034224540
0.0034224540
0.0034224540
0.0036604170

117.6470588235

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA

EPA
EPA
EPA
EPA
GRI Field
EPA
GRI Field
EPA

EPA

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA
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Unit Name: MAXON

Hours of Operation:

Heat Input:
Fuel Type:
Device Type:

Emission Factor Set:
Additional EF Set:

Chemical Name

HAPs

3-Methylcholanthrene

7,12-Dimethylbenz(a)anthracene

Formaldehyde
Methanol
Acetaldehyde
1,3-Butadiene
Benzene

Toluene
Ethylbenzene
Xylenes(m,p,0)
2,2,4-Trimethylpentane
n-Hexane

Phenol

Styrene

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Biphenyl
Acenaphthene
Fluorene

Anthracene
Phenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

04/27/2016

VOC

PM

PM, Condensible
PM, Filterable
CcO

13:02:35

8,760 Yearly
1.3 MMBtu/hr
NATURAL GAS

HEATER

FIELD > EPA > LITERATURE

-NONE-

Calculated Emissions (ton/yr)

Emissions Emission Factor Emission Factor Set
0.0000 0.0000000018 |b/MMBtu EPA
0.0000 0.0000000157 |b/MMBtu EPA
0.0048 0.0008440090 |b/MMBtu GRI Field
0.0055 0.0009636360 |b/MMBtu GRI Field
0.0042 0.0007375920 |b/MMBtu GRI Field
0.0019 0.0003423350 |b/MMBtu GRI Field
0.0043 0.0007480470 Ib/MMBtu GRI Field
0.0058 0.0010163310 Ib/MMBtu GRI Field
0.0120 0.0021128220 |b/MMBtu GRI Field
0.0075 0.0013205140 |b/MMBtu GRI Field
0.0162 0.0028417580 Ib/MMBtu GRI Field
0.0080 0.0014070660 |b/MMBtu GRI Field
0.0000 0.0000001070 Ib/MMBtu GRI Field
0.0118 0.0020788960 Ib/MMBtu GRI Field
0.0000 0.0000005100 Ib/MMBtu GRI Field
0.0000 0.0000001470 Ib/MMBtu GRI Field
0.0000 0.0000000670 |b/MMBtu GRI Field
0.0000 0.0000004730 Ib/MMBtu GRI Field
0.0000 0.0000000900 Ib/MMBtu GRI Field
0.0000 0.0000000800 |b/MMBtu GRI Field
0.0000 0.0000000870 Ib/MMBtu GRI Field
0.0000 0.0000000600 |b/MMBtu GRI Field
0.0000 0.0000000900 Ib/MMBtu GRI Field
0.0000 0.0000000830 |b/MMBtu GRI Field
0.0000 0.0000000870 Ib/MMBtu GRI Field
0.0000 0.0000001170 Ib/MMBtu GRI Field
0.0000 0.0000000700 Ib/MMBtu GRI Field
0.0000 0.0000001500 |b/MMBtu GRI Field
0.0000 0.0000007600 Ib/MMBtu GRI Field
0.0000 0.0000002600 |b/MMBtu GRI Field
0.0000 0.0000001200 Ib/MMBtu GRI Field
0.0000 0.0000001030 |b/MMBtu GRI Field
0.0000 0.0000004902 |b/MMBtu EPA
0.0820
0.0307 0.0053921569 |b/MMBtu EPA
0.0424 0.0074509804 |b/MMBtu EPA
0.0318 0.0055882353 |b/MMBtu EPA
0.0106 0.0018627451 |b/MMBtu EPA
0.1843 0.0323636360 |b/MMBtu GRI Field

GRI-HAPCalc 3.01
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NMHC
NOx
SO2

Other Pollutants

Dichlorobenzene
Methane

Acetylene

Ethylene

Ethane

Propylene

Propane

Isobutane

Butane

Cyclopentane

Pentane

n-Pentane
Cyclohexane
Methylcyclohexane
n-Octane
1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
n-Nonane

COo2

0.0486
0.5524
0.0033

0.0000
0.0599
0.0797
0.0054
0.0150
0.0134
0.0061
0.0083
0.0078
0.0064
0.0197
0.0081
0.0052
0.0125
0.0163
0.0195
0.0195
0.0195
0.0208
669.8824

0.0085294118
0.0970167730
0.0005880000

0.0000011765
0.0105212610
0.0140000000
0.0009476310
0.0026312210
0.0023454550
0.0010686280
0.0014640770
0.0013766990
0.0011304940
0.0034671850
0.0014221310
0.0009183830
0.0022011420
0.0028538830
0.0034224540
0.0034224540
0.0034224540
0.0036604170

117.6470588235

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

EPA
GRI Field
EPA

EPA
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Abstract:

Newer variants of milk powders and milk-based powders are being produced are looking for prospective end

users. Powders possess physical and functional properties that are of significance in its usage notably powder structure,
particle size distribution, powder density, bulk density, particle density, occluded air, interstitial air, flowability, rehydration
(wettability, sinkability, dispersibility, solubility), hygroscopicity, heat stability, emulsifying ability, water activity, stickiness,
caking, and others. Some of the functional properties of significance to milk powders and milk-based powders are discussed
in this review. Applications with regard to specific milk powders for reconstituted cheese making, coffee creamers, and
those suited for milk chocolate and for the baking industry are described.

Introduction

Dairy products are highly perishable. Converting milk into milk
powder increases its shelf life and enables it to be stored for ex-
tended period (about 1 year) without substantial loss of quality,
even at ambient temperatures. The dairy-based powders are not
only used for recombination or reconstitution, but they can be
exploited for their intrinsic functional properties for application as
a food ingredient in several “value-added foods” such as confec-
tionery, bakery, and meat products. Knowledge and a basic under-
standing of the functional properties of milk powder wise enable
food processors to prepare “tailor-made” value-added milk-based
powders. Powdered ingredients are stable and convenient for stor-
age, and since the consumer never sees the food assembly process,
any prejudices concerning the lower quality associated with dried
ingredients is removed. Foods prepared from powdered ingredients
are usually considered to be of lower quality (and therefore lower
value) than fresh or frozen ingredients and products. In recent days
there is great emphasis on adding value to powders, and therefore,
an inclusive effort from dairy plant and powder processors, ingre-
dient people, marketing experts is requisite to identify the means
to add more value. Consumers are willing to pay more for milk
powders if they can perceive high functionality and quality, as well
as multifunctional properties.

Market Scenario of Milk Powders

World milk production is projected to increase about 1.9% dur-
ing the next 10 years compared to 2.1% annual growth expe-
rienced in the past decade. World milk production is projected
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to increase by 153 million tons, of which 73% is expected to
come from developing countries, especially India and China (Joshi
2012). Skim milk powder (SMP) worldwide exports are now ex-
pected to fall to 1186000 tons in 2009, down 2% from the previous
year, largely due to a significant decline in exports from the United
States to around the 350000 tons, as excess supplies of milk there
have dropped. Global exports of whole milk powder (WMP) are
expected to be of 1826000 tons in 2009, 1.2% lower than in 2008,
largely due to a sizeable forecast decline from the European Union
of 100000 tons. WMP remains the key milk product exported by
surplus milk producing regions, such as the European Union, to
growing developing country markets. New Zealand, the largest
WMP exporter with a market share of some 38%, is set to in-
crease exports in 2009 to a record 686000 tons. Deliveries by
Australia are expected to remain near 2008 volumes, while those
of Argentina, the third largest supplier, could decline (Anonymous
2009). Powder prices will also likely be lower in 2012 than last
year. United States Department of Agriculture forecasts nonfat dry
milk (NDM) prices averaging $1.36 to $1.42 per pound for 2012,
8% below the $1.51 per pound price in 2011. Imports of SMP
by major importing countries are expected to expand by only 1%
this year, following last year’s record pace (Madison 2012).

Functional Properties of Milk Powders

Dairy powders are frequently used for convenience in appli-
cations for transportation, handling, processing, and for product
formulations. Powders possess physical and functional properties,
including powder structure, particle size distribution, powder den-
sity, bulk density, particle density, occluded air, interstitial air,
flowability, rehydration (wettability, sinkability, dispersibility, sol-
ubility), hygroscopicity, heat stability, emulsifying properties, glass
transition temperature, water activity, stickiness, caking, and even
scorched particles. Some of the functional properties of signifi-
cance to milk powders and milk-based powders are delineated
below:

© 2012 Institute of Food Technologists
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Shape of powder particles

During drying, liquid milk droplets are transformed into solid
particles with individual powder surfaces. A powder particle gen-
erally consists of a continuous mass of amorphous lactose and other
components in which fat globules, casein micelles, and serum
proteins are embedded. It also contains vacuoles of occluded air
where particle surfaces are not in contact (Anonymous 2000).
Three mechanisms have been suggested for the formation of the
surface of powder particles, crust/skin formation during drying
(Charlesworth and Marshall 1960), solid/solute segregation dur-
ing drying (Kim and others 2003), and protein adsorption on
an air/liquid interface during atomization (Faldt and Bergenstahl
1995). The shape of a powder particle depends on the type of
raw material, degree of heat treatment, and other compositional
and processing parameters. A SMP particle has solid interior with
surface folds, while a WMP particle has big vacuoles, with small
particles entrapped in its porous structure (Kim and others 2003;
Nijdam and Langrish 2006). The unprotected fat on particles of’
spray-dried WMP and SMP covers the outermost surface in the
form of patches or layers and, beneath it fat bound to protein or
proteins is present.

Particle size

The particle size of milk powder is related to its appearance,
reconstitution property, and flow characteristic. It is influenced
by the original milk characteristics, processing conditions, and the
type of equipment used in the drying process (Anon 2000). Spray-
dried powder particles are usually spherical with diameters ranging
from 10 to 250 wm. Rapid dispersion requires a particle size of
about 150 to 200 um. The particles of agglomerated milk powder
are larger and more irregular in shape (Caric 1994). Powder with
large particle size has superior dispersibility. Dispersibility of pow-
der decreases as the percentage of fine particles (<90 um) increases
(Singh and Newstead 1992). The mean particle size (median value
of cumulative distribution) ranges from 85 pm for regular SMP to
230 to 250 pm for fat-filled milk powders (FEMPs; Tuohy 1989).

Density and porosity of powder. The bulk density of milk pow-
der is economically, commercially, and functionally an important
property. When powders are shipped over long distances, it is im-
portant that they have a high bulk density to reduce the volume.
A high bulk density also saves packaging material. Density of a
powder also decides the container volume, requirement of pack-
aging materials, and selection of machinery for handling. Low
bulk density, as influenced by agglomeration, is also an important
characteristic of instant powders (Barbosa-Canovas and Juliano
2005).

Apparent particle density. Apparent particle density or enve-
lope density is the mass per unit volume of a particle, excluding
the open pores but including the closed pores. Gas or liquid dis-
placement methods like gas or liquid pycnometry are adopted for
the measurement of apparent particle density.

True particle density. True particle density is the ratio of the
mass of the particle to the volume of the particle, excluding open
and closed pores.

Bulk density. Bulk density, also known as apparent or packing
density, is a measure of the mass of milk powder which occupies a
fixed volume. It is dependent on particle density, particle internal
porosity, and arrangement of particles in the container. It includes
the volume of solids and liquids and open and closed pores. Bulk
density is categorized in 4 ways (Barbosa-Canovas and Juliano
2005):

© 2012 Institute of Food Technologists

(1) Compact density: It is determined after compressing the
powder’s bulk mass by mechanical pressure, vibration, and
impact.

Tap density: It is determined after a volume of powder

has been tapped or vibrated under specific conditions; it

is most useful in describing the powder behavior during
compaction.

Loose bulk density: It is measured after a powder is freely

poured into a container.

(4) Aerated bulk density: It is used for testing under fluidized con-
ditions, or during pneumatic conveying applications, when
particles are separated from each other by a film of air. The
most loosely packed bulk density is achieved after the powder
has been aerated.

@

)

The bulk density of milk powder is also important for deciding
the machinery appropriate for processing. The aerated bulk densi-
ties of various milk powders, SMP, WMP, and FFMP ranged from
0.30 to 0.62 g/cm?; whereas the packed bulk densities ranged
from 0.44 to 0.88 g/cm®. The compressibility of milk powders
ranged from 32% to 40% (Tuohy 1989).

Particle porosity. Itis defined as the fraction of air or void space
over the total bed volume. It is affected by factors like mechani-
cal compaction, particle size (particle size distribution), moisture,
temperature, chemical nature of each constituent, processing con-
ditions, moisture, and temperature during storage. The changes are
created due to increase in adhesiveness, variation in the mass due
to water sorption or evaporation, or due to the phase change of
fatty components with temperature (Barbosa-Céanovas and Juliano

2005).

Flowability

The flowability of a powder refers to the ease with which the
powder particles move with respect to each another, that is the
resistance to flow (Royal and Carson 1991; Kim and others 2005).
This property is a measure of the free-flow characteristic of a
powder. Proper flow of milk powders is important for the man-
ufacturer and the end user for proper packaging, handling, and
measuring. In the dairy industry, flowablity is crucial for air trans-
portation, bin filling and emptying, storage in silos, bag filling
and storage, and dosing calculated quantities or selecting param-
eters for mixing and conditioning of powders (Ilari 2002). It is
a determining factor for the designing of machinery to ensure
proper flow of powder and to avoid the formation of clogs or
rat holes (Prescott and Barnum 2000). In general, powders with
good flow properties are those with large agglomerates and few
fines.

Fat breaks the motion of particles by melting into an adhe-
sive, rubbery, and viscous liquid, at elevated temperatures. Thus,
powders with high-fat content possess lower flowablity than pow-
ders containing less fat. The low melting point fraction of fat
can be crystallized out to obtain powder with medium- or high-
melting fat fractions, resulting in better flowability (Ilari and Loisel
1991). The angle of repose and compressibility of spray-dried
SMP were shown to be 32.5° and 0.029, respectively, indica-
tive of good free-flowing characteristics (Sang-Cheon and others
1993).

A shear tester uses mechanical operation to measure flowability.
Cohesion is determined and, subsequently the angle of internal
friction between the surfaces of powder particles is obtained (Ilari
2002). Measurement of angle of repose to compare flowability of
milk powder is still widely used (Svarovsky 1987).
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Instant properties

Agglomerated milk powders are produced to give improved
properties such as flowability, dispersibility, reduced dustiness, and
decreased bulk density. The key function of these powders is to
dissolve “instantly” upon addition to water. The instant properties
of a milk powder are dependent on the following parameters:
wettability, sinkability, dispersibility, and solubility (Pisecky 1997).

Wettability. It is a measure of the ability of a powder to absorb
water on the surface, to be wetted, and to penetrate the surface of
still water. Contact angles indicate the degree of wetting when a
solid and liquid interact. The lower the contact angle, the greater
the wetting. It defines the potential for a powder to wet and
absorb water at a given temperature. In wetting, the voids within
a powder are replaced by water. Generally, it depends on powder
particle size, density, porosity, surface charge, surface area, the
presence of amphipathic substances, and the surface activity of the
particles. Surface coverage with hygroscopic components (such as
lactose) yields good wetting properties because of the small contact
angle (Fildt and Bergenstihl 1996; Kim and others 2002).

Wettability is also determined by the temperature of the water
used. Milk powders which wet easily and quickly are often termed
“instant” milk powders. SMP that is wetted in less than 15 s is
termed “instant.” There is no requirement for WMP, but it is
advantageous that WMP be wetted in about 30 to 60 s (Kelly and
others 2003). Fast wetting is also favored by large particles of high
porosity; this is why agglomeration of particles into larger units
and addition of natural surfactants (such as soy lecithin) to powders
are commonly used to enhance the wettability of milk powders
(Schubert 1993). The surface composition of powders is expected
to play an important role in the wetting process. WMP and cream
powder (1g/100 mL of water) could not be wetted within a
reasonable time frame (15 min) by Kim and others (2002). Even
greater differences in wetting times after surface fat extraction were
found for spray-dried ice cream mixes (Vega and others 2005b).
Swelling of the particles always results in a slower rate of wetting,
which might even approach zero, as in the case of whey protein
concentrate (WPC) (Kim and others 2002).

Sinkability. It is the ability of powder particles to overcome
the surface tension of water and sink into the water, after pass-
ing through the surface. It is expressed as mg of powder that
sink/min/cm? surface area (Schober and Fitzpatrick 2005).

Dispersibility. The ability of a powder to separate into indi-
vidual particles when dispersed in water with gentle mixing is an
important consideration in industrial settings. Dispersibility is the
ease with which lumps and agglomerates of powder fall apart in
the water. It is expressed as the percentage of the solids dissolved.
Dispersibility of SMP (>90%) is more than that of WMP (>85%)
(Tamime 2009).

Very dispersible powders typically exhibit good wettability and
are agglomerated, with the absence of fine particles. They are
needed to determine how easily a powder goes into solution under
normal home-mixing conditions. SMPs are more dispersible in air
(18% to 20%) than fat-containing powders (7% to 11%) (Tuohy
1989).

Solubility/insolubility index. Solubility is an important feature
of milk powders. Poorly soluble powders can cause processing
difficulties and can result in economic losses. Solubility is a measure
of the final condition to which the constituents of the powder can
be brought into solution or stable suspension. Solubility depends
mainly on the chemical composition of the powder and its physical
state. Some factors which directly influence the insolubility of milk
powders are (1) the presence of lactic acid in milk, (2) the heat
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treatment of milk, (3) the type of spray-drying, (4) levels of salt
ions in the protein of milk powder, and (5) a heat stabilizing agent
added to milk prior to manufacture (Singh and Newstead 1992).

The mechanism for insolubility involves the unfolding of B-
lactoglobulin, followed by its aggregation with casein. The main
factor controlling the insolubility index is the particle temperature
during the drying stage when the moisture content is between
10% and 30%. A kinetic model that predicts the insolubility index
as a function of temperature and particle diameter was developed
by Straatsma and others (1999). The solubility of spray-dried SMP,
WMP, and partially skimmed milk powder (>99%) is more than
that of tray-dried cheese powder (about 91%). Roller-dried milk
powder has the least solubility (about 85%) (Tamime 2009).

The test to assess solubility involves adding 10 g of SMP or 13 g
of WMP to100 mL of water at 25 °C with high-speed mixing for
90 s (Tamime 2009). The reconstituted milk is left standing for 15
min and then the amount of sediment at the bottom of the tube
is measured in mL and is termed solubility index. Insolulbility
index can be determined by adding 10 g of SMP or 13 g of
WMP to 100 mL of water at 24 °C =£ 0.2 °C with high-speed
mixing for 90 s after adding defoaming agent (octylalchohol or
diglycol laurate). The reconstituted milk is left standing for 15
min and after proper stirring 2 centrifuges are filled till 50 mL
mark. After centrifugation for 5 min, suck the sediment-free liquid
and again fill the tubes with water to the mark of 50 mL. After
proper dispersion, recentrifuge for 5 min at 900 rpm and read the
amount of sediment in mL and express it as Insolubility Index (IDF
1988).

Foaming properties

Foam formation is important in the development of the texture
of foods such as ice cream, mousse, whipped topping, meringues,
and even coffee (espresso coffee). While most foams are formed at
low temperature, there is also interest in the foaming properties of
milk at high temperature, for example, in the foams produced by
steam injection for hot milk-based beverages.

Proteins have a major role in the stabilization of steam-frothed
milks. The milk powders containing citrate salt are alternatives to
physical blends of conventional SMPs and citrates for enhancing
the foaming properties of milks at both low- and high-application
temperatures. The addition of citrate at 0.1 mol/kg Milk Solid Not
Fat (MSNF) to milk concentrate, during powder manufacture, has
been shown to enhance the steam-frothing properties of milk. The
improved foaming properties of citrated powders are attributed to
the effects of added citrate on the dissociation of casein micelles
(Augustin and Clarke 2008).

Certain terms of significance for the foaming property of milk
powders are “foam overrun” and “foam stability.”

Foam overrun: It is calculated as (Augustin and Clarke 2008):

Foam overrun (%)

wt. of 100 mL solution — wt. of 100 mL foam 100
= X .
wt. of 100 mL foam

Foaming stability. It refers to the relative ability of the foam
to withstand spontaneous collapse or breakdown from external
causes. It is calculated as (Phillips and others 1987; Augustin and
Clarke 2008):

Foam stability (%)

wt. of 100 mL solution — wt. of liquid drained 100
= X .
wt. of 100 mL foam
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Heat stability of dried milk

Heat stability is an important attribute of milk powders used
in hot beverages, custards, white sauce mixes, bakery items, and,
most importantly, the manufacture of recombined milk products
(such as evaporated milk). Milk powder used for making recom-
bined evaporated milk (REM) that must withstand sterilization
requires adequate heat stability, otherwise the protein precipitates
during or shortly after sterilization. Heat stability of milk is mainly
a function of its milk protein stability (Singh 2004) and may be
affected by protein content and, thus, protein standardization can
be used to achieve more consistent protein content in dairy prod-
ucts and perhaps improve heat stability. Sikand and others (2010)
concluded that heat stability is influenced by the type of NDM
powder (low- or medium-heat powder) and standardization mate-
rial (permeate powder or edible lactose powder). A combination
of low-heat and permeate powder provides the best heat stability
for reconstituted milk (Sikand and others 2010). Calcium forti-
fication of SMPs by addition of citrate and carbonate salts im-
proves their heat stability. The presence of calcium carbonate in
reconstituted SMP with a 1.75% protein level greatly improves
the heat stability which may be partially due to the neutraliz-
ing effect (Vyas and Ton 2005). A high preheat treatment of the
milk is needed to ensure but is not a sufficient guarantee for heat
stability. The eftect of calcium ions on heat-induced gelation of
recombined milk powders depends on the extent of preheat treat-
ments (Newstead 1977; Madkor and Fox 1990). Some countries
allow the use of stabilizing salts such as mono- and disodium phos-
phates in preparing REM prior to canning and sterilization. In the
case of dried milk, the production of heat-stable SMP and cof-
fee whitener or creamer (to prevent feathering) demands careful
attention to the control of their heat-stable characteristics (Kelly
1981).

Factors Determining the Functional
of Dairy-Based Powders

The physicochemical characteristics of milk powders de-
pend on the original raw milk composition and standardiza-
tion, and characteristics of the concentrate before spraying (com-
position/physicochemical characteristics, viscosity, thermosensi-
bility), as well as the drying parameters (type of tower spray
dryer, nozzles/wheels, pressure, agglomeration, and thermody-
namic conditions of the air: temperature, relative humidity, veloc-
ity), and how the powder will be used in a particular food system
(Oldfield and Singh 2005). Preparation of dairy powders involves
many critical parameters which affect their functional properties.
These include:

Properties

Type of feed

Higher total solids (TS) of feed will require less heat treatment
to remove moisture. Skim milk, buttermilk, and whey have lower
TS (8% to 9%) as compared to whole milk (about 13%) and thus
the former would require higher drying temperatures (200 °C
instead of 190 °C for WMP).

Additives

Additives like citrates enhance the foam stability and foam over-
run of low-heat SMP (Augustin and Clarke 2008). Lecithin is
used to improve the properties of instantized milk powders. This
involves dissolving lecithin in butter oil and spraying over the ag-
glomerated milk powder, either internally or in a fluidized bed,
and outside the dryer (Pisecky 1997).

© 2012 Institute of Food Technologists

TS of milk concentrate

The evaporators are limited to concentrating milk up to about
50% TS; higher solid concentrates produce powders with poor
functional properties (Caric 1994).

Heating of concentrate

Before spray-drying, milk concentrate is heated at a tempera-
ture in the range of 65 °C to 80 °C to reduce its viscosity. This
is to optimize atomization of the concentrate in the spray dryer,
thereby improving spray-drying efficiency and powder properties
(such as solubility index and coftee sediment) (Baldwin and others
1980; Oldfield and others 2000). Any heat-sensitive microorgan-
isms present are also destroyed by the concentrate heating step.

Temperature during concentration

Heating under vacuum requires low temperature for drying. As
the temperature of drying is lowered, there is an increase in the
solubility and a decrease in the free fat content of milk powder.
The bulk density of milk powder decreases with an increase in the
temperature of concentration (Tamime 2009).

Preheating and homogenization of concentrate

A combination of high homogenization pressure and high tem-
perature treatment of the concentrate before spray-drying re-
sults in poor reconstitution properties of the powder, particu-
larly when heating is carried out after homogenization (Singh and
Aiqian 2010). Homogenization of the whole milk concentrates
before spray-drying helps to reduce the presence of free fat in the
powder.

Type of dryers. Conventional single-stage drying is now be-
ing replaced by two- or three-stage drying in the dairy industry.
Besides economy, they enhance agglomeration and instantization,
resulting in improved functional properties like uniform size dis-
tribution and better flowability. Two-stage and multistage dryers
are more energy-efficient and less damaging to milk powder prop-
erties than single-stage dryers (Masters 1991). The advantages of
spray-drying include the following: (1) the powder specifications
remain constant throughout the dryer when drying conditions are
held constant; (2) itis a continuous and easy drying operation that
is adaptable to full automatic control; and (3) a wide range of dryer
designs is available to suit a variety of applications, especially for
dehydration of heat-sensitive materials (Vega-Mercado and others
2001).

Atomization through disc or nozzle atomizer. An increase in the
speed of atomizing results in finer droplet particles; drying takes
place efficiently. Hence, there is an increase in the solubility and
decrease in the free fat content of the milk powders with increase
in the speed of the atomizer. The bulk density increases due to
higher surface area-to-volume ratio (Tamime 2009). Milk powder
produced using the rotary atomizer has better solubility and dis-
persibility properties, although milk powder produced using the
nozzle atomizer has higher bulk density according to Yetismeyen
and Deveci (2000).

Nozzle atomizers are preferred over disc atomizers for high-fat,
milk-based powders as they help in reducing the free fat content.
Reduction of nozzle size results in a powder with lower free fat
content and that, too, at a lower outlet drying air temperature

(69 °C) (Kelly and others 2002).

Inlet air temperature
For spray-dried powders, an increase in the inlet air temperature
leads to quick removal of moisture and results in hardening on
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the surface of the powder particles, leading to lower fat leakage.
Hardening of the powder particle surface checks the removal of
trapped air leading to low bulk density (Nijdam and Langrish
2006). High inlet air temperatures are normally desirable from an
energy efficiency perspective during drying and may improve bulk
density, provided that the risk of causing case hardening on the
surfaces of powder particles is avoided (Pisecky 1978).

Outlet air temperature

For spray-dried powder, an increase in the outlet air tempera-
ture creates cracks on the surface of a powder particle, resulting
in greater fat leakage. The cracks promote removal of moisture
with air and thus there will be decreased bulk density (Nijdam
and Langrish 2006). Low air outlet temperatures generally fa-
vor more uniform drying of droplets, controlled particle shrink-
age, and improved powder bulk density (De Vilder and others
1976).

Agglomeration after spray-drying

The powder manufacturers desire free-flowing powders and
absence of dust in such a way that it facilitates handling of the
powders. Both requirements are met by applying agglomeration
of food powders. Agglomeration, in general, can be defined as
a process during which primary particles are joined together so
that bigger porous secondary particles (conglomerates) are formed.
Agglomeration is also referred to as intantizing. Rehydration and
reconstitution are important properties of powders that decide its
convenience in domestic as well as industrial uses. Agglomerates
have both coarse and open structures varying from 0.1 to 3 mm.
Agglomeration improves the dispersability of the formed products
that are wetted uniformly when put in either cold or hot water
(Dhanalakshmi and others 2011). Agglomeration of powder af-
ter spray-drying is used to get larger particles (50 to 80 pum in
conventional to 250 to 500 pum in agglomerated powders) with a
narrower size distribution in order to improve flowability; and to
modify particle structure (porosity) to obtain good instant prop-
erties. In a spray dryer, agglomeration can take place within the
spray of an atomizer, between sprays of various atomizers and be-
tween sprays and dry material being introduced into the drying
chamber (such as by return of particles having a diameter less than
100 pum). The latter technique is often the most effective way to
achieve and control agglomeration (Verdurmen and others 2005).
Agglomeration of spray-dried powders is performed outside the
drying chamber in a fluid bed, where the particle surface is wetted
with sprayed water (or another binder solution) (Gianfrancesco
and others 2008).

Storage stability

Spray-drying is a fast process that produces dry solids that often
exist in an amorphous state. This gives thermoplastic and hygro-
scopic properties to the product being dried and, as a result, (1) it
tends to stick on the walls of the dryer during processing, and (2)
it shows great sensitivity to moisture and temperature fluctuations
during storage. This is particularly true for systems containing high
levels of low molecular weight carbohydrates (Bhandari and others
1997; Bhandari and Howes 1999). Susceptibility to deterioration
during storage at high temperatures and/or relative humidities for
sugar-containing products has been related to their glass transition
temperature (Tg) (Aguilera and others 1995; Christensen and oth-
ers 2002; Vega and others 2005a). Liquids in the amorphous state
have very high viscosity (>10'2 Pa's), which makes them appear as
solids. Roos and Karel (1991) correlated the Tg to critical viscosity
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and found that the critical viscosity was reached at a temperature
of 10 °C to 20 °C above the Tg.

Properties of Milk Powders and Milk-Based Powders

The functional properties of milk powder are important when
the powders are used for recombination or in the manufacture of
various food products. These functional properties include emul-
sification, foaming, water absorption, viscosity, gelation, and heat
stability, which are essentially the manifestations of the physical
and chemical properties of the milk.

Moisture content

The milk powders are produced with legal specifications for
maximum moisture content; high moisture content of milk pow-
der favors nonenzymatic browning. Too low a moisture content
can result in an increased fat oxidation rate (Labuza 1971; Van Mil
and Jans 1991). In two- or three-stage dryers, besides final mois-
ture content of powder, the moisture content of powder leaving
the drying chamber (first stage of drying chamber) is important
(Masters 1991). A combination of factors involving feed properties
(TS, temperature), atomization conditions, and the conditions of
drying air (inlet and outlet temperature of drying chamber/fluid
beds) influences the moisture content of the resultant powder
(Straatsma and others 1991).

Hygroscopicity

It is a measure of the water absorption by a powder. It is often
measured by passing air of a known humidity level (usually 80% at
20 °C) over a powder until equilibrium is reached, then measur-
ing the weight gain of the powder. Powders which absorb much
moisture may cake during storage (Tamime 2009).

Free fat levels

An increase in the level of free fat may make the powder prone
to oxidation and the powder will have poor rewetting properties,
and it may affect the flowability of the powder. Homogeniza-
tion of concentrate assists in reducing free fat. Higher outlet air
temperature in the spray dryer leads to high free fat levels. A
slight curvilinear relationship exists between free fat and total fat
content in the powders (Kelly and others 2002). Twomey and
Keogh (1998) suggested that free fat in spray-dried WMP may
be increased by using smaller nozzles and higher nozzle pressures.
Hansen and Hansen (1990) saw an effect on chocolate viscos-
ity between WMP atomized from a nozzle at different pressure.
Higher nozzle pressure gave lower viscosity, most likely due to
the higher free fat content. Another important factor that aftects
free fat levels is the degree of lactose crystallinity (Haylock 1995;
Twomey and Keogh 1998), as the crystalline lactose (as opposed
to amorphous lactose) causes the milk fat to be expressed from the
droplet.

Free fat content in WMP cannot be avoided, but it can be
controlled by adopting the following:

(1) Avoid excessive pumping and agitation of the raw milk.
Avoid recirculation in the evaporator.
Homogenization of the concentrate, preferably in a two-
stage homogenizer (70 to 100 kg/cm? + 25 to 50 kg/cm?
pressure in 1st and 2nd stage, respectively).
Nozzle atomization produces a powder with a lower free fat
content than with the disc atomization.
Two-stage drying gives a powder with a lower free fat con-
tent than the one-stage drying. Strong mechanical handling
of the powder should be avoided.
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Table 1-Comparison of physical and flow properties of commercial milk powders at ambient conditions (20 °C).

Physical properties

Type of powder  Fat (%) Mean particle size (um) Moisture (%) Bulk density (kg/m3) Particle density (kg/m?) Flow property (flow index)

SMP 0.90 53 4.7 646 1133 6.1

WMP 26.00 99 33 627 1180

High-fat powder ~ 73.00 76 2.0 433 934

Source: Fitzpatrick and others (2005).

Table 2—Application of heat-classified milk powders based on functional properties.

Heat classification WPNI (mg undenatured Typical heat Applications

of powder WPN/g of powder) treatment Functional properties or end use

Low-heat SMP >6.0 70°C/155s Solubility, lack of cooked flavor Recombined milk, cheese making,
milk standardization

Medium-heat SMP or 4.51-5.99 85°C/60s Emulsification, foaming, water Ice cream, chocolate confectionery

medium high-heat SMP 1.51-4.50 90-105°C/30s absorption, viscosity
High-heat SMP <1.50 90°C/5minor 120°C/ Heat stability, water binding, Recombined evaporated milk,

1-2 min

sweetened condensed milk,
gulabjamun mix powder, bakery

gelation, water absorption

Source: Kelly and others (2003).

Agglomeration and lecithination

This process improves the wettability but has less of an effect on
the bulk density of milk powders. Such a process is adopted in the
drying industry to achieve better reconstitution properties (Masters
2002; Dhanalakshmi and others 2011). Lecithination is used to
improve the properties of instantized milk powders (Pisecky 1997).

The surface stickiness of powder particles depends on the sur-
face temperature during drying, water content, and composition
(carbohydrates, fats). When the surface reaches the sticking state,
collisions with other particles could lead to agglomeration de-
pending on the velocity, force, angle, and time of contact between
the powder particles (Huntington 2004). Agglomeration leads to
greater incorporation of air between the powder particles. During
reconstitution, this air is replaced by water and thus the agglom-
erates readily disperse and dissolve quickly (Caric 1994).

The flowablity of all types of powders is dependent on the
combined effect of primary (dispersion) and secondary structure
(agglomeration). Powder with added lecithin has good instant
properties, but it has lower flowablity. Convexity of agglomer-
ates and their relative homogeneity in size is required for a powder
to have good flowablity (Ilari and Loisel 1991; Gharemann and
others 1994). The angle of repose was shown to range from 33°
to 38° for SMP to 40° to 58° for fat-containing milk powders
(Tuohy 1989). Few properties of various types of milk powders
are depicted in Table 1.

Scorched particles

These occur as unsightly, discolored specks in milk powders.
They are often the result of powder deposits in the spray-drying
system. With a low water activity and exposure to hot air, the milk
powder deposits darken through the Maillard reaction and they can
be perceived as sediment or dirt particles. On reconstitution, how-
ever, they dissolve and this powder defect most often disappears
but many of the times remain as sediment at the bottom. Tests for
spray-dried and instant milk powders typically use the “water disc”
method. The test uses a process that involves filtering a hydrated
milk powder solution through a disc, and comparing the color of
the mass on the dried disc with standard discs (Tamime 2009).

Dairy-Based Value-Added Powders

SMP is widely used as an ingredient in many formulated foods.
Soups, sauces, and confectionery and bakery products all bene-
fit from the functional properties provided by SMP. The powder

© 2012 Institute of Food Technologists

can be tailored to a specific end use by manipulating the process-
ing conditions. Dairy powders include conventional powders like
SMP, WMP, and partial SMP; value-added ones include cheese
powders, delactosed and demineralized whey powders, butter-
milk powders (BMPs), dairy whiteners, and so on, although the
specialty or “tailor-made” powders may include “heat-classified”
SMPs, total milk proteinates (TMP), coffee creamer powder, and
so on. The details of a few powders are given below:

Heat-classified milk powders

Based on the heat treatment meted out to skim milk in the
preparation of SMP, mainly 3 classes, low-heat, medium-heat, and
high-heat SMP can be produced. Whey protein nitrogen index
(WPNI) is the result of the determination of undenatured whey
proteins in nonfat dried milk (NFDM) developed by the American
Dairy Products Institute. It is important in terms of functional
properties and particularly in relation to the use of milk powders
for the manufacture of some recombined milk products. The test
measures the amount of soluble whey protein in SMP. It gives an
indication of the heat treatment used on the milk prior to drying
(Jana and Thakar 1996; Sikand and others 2008). The basis of
classification of NFDM based on WPNI and application of such
heat-classified powders is presented in Table 2.

Heat stable powders

Heat stabilization of skim milk is carried out during evapora-
tion and drying by a high-temperature preheat treatment of the
milk which denatures the whey protein and forms a heat-induced
complex between k-casein and B-lactoglobulin. The presence of
native undenatured whey protein in concentrated milks has been
shown to have a detrimental eftect on heat stability. Various pre-
heating temperature-time combinations have been suggested such
as 85 °C to 90 °C/10 to 20 min (Griffin and others 1976; Kieseker
and Pearce 1978), 99 °C to 120 °C/0.5 to 2.0 min (Newstead and
others 1975), and 110 °C to 130 °C a few seconds for preparing
heat-stable SMP (Kelly 1981).

Heat stability is the ability to withstand sterilization conditions
or other high-heat treatments. This is especially important in the
manufacture of REM products or in other high-heat applications,
such as whiteners for hot beverages, soups, and sauces. The heat
stability of milk powder is affected by the composition of the
original milk from which the powder was made, processing con-
ditions, additives, and the composition of the food system the
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powder is used in. Commercial WMPs have been assessed on an
arbitrary basis as “coffee stable” or “coffee unstable” depending
on whether their sediment values were less than or greater than
1 mL, respectively (Teehan and others 1997).

Modified SMP

The instant controlled pressure-drop (ICPD) treatment greatly
affects the physical, structural, and textural properties of spray-
dried skim milk by texturizing the powder granule. ICPD tech-
nology is a high-temperature, short-time treatment followed by an
abrupt pressure drop toward vacuum (about 5 kPa with a pressure
drop speed >0.5 MPa/s). The last operation allows residual water
to instantly autovaporize, inducing rapid cooling and controlled
expansion of the product. Utilizing the ICPD versions (such as
high air pressure-ICPD or steam-ICPD), the specific quality and
properties of milk powders can be modified and controlled by
mastering the microstructure. ICPD allows the specific surface
area to increase (reaching 200 m?/kg compared to 100 m?/kg
for conventional SMP) and allows the porosity, interstitial air vol-
ume, compressibility, dispersibility, and bulk density to decrease
(Mounir and others 2010).

High-protein milk powder from ultrafiltered retentates

A delactosed, high-milk-protein powder (HMPP), also referred
to as TMP or milk protein concentrate (MPC), has been made
from skim milk through ultrafiltration (UF) and diafiltration (DF)
to obtain retentate having 19.0% protein and 0.08% lactose. The
UF retentate (21.0% TS) is then spray-dried (inlet and outlet air
temperature of 125 °C and 80 °C, respectively) to have pow-
der having 5.33% moisture, 2.27% fat, 88.0% total protein, 0.74%
lactose, and 7.05% ash (Mistry and Hassan 1991a, b; Mistry 2002).
The surface of a powder becomes smoother with reduction in
the lactose content. Caking of powder is also reduced, impart-
ing good flowability. Such powder has highest foaming capacity
at pH 10 (Mistry 2002). The color of HMPP is grayish-white as
compared to the yellowish-white color of SMP. The HMPP has
lower loose (0.31 g/mL) and packed densities compared to SMP.
Hydroxymethylfurfural (HMF), an indicator of browning index,
was not detected in HMPP, even during storage, although in SMP
it increased with storage (Mistry and Pulgar 1996). Heat treatment
of milk prior to UF resulted in improved gel-water holding ca-
pacity of the powder. The emulsifying capacity decreased when
the pH of milk was raised to 7.0 prior to drying (El-Samragy
and others 1993). The absence of lactose in such HMPP makes
it a useful ingredient for application in nonfat yogurt, ice cream,
and cheese (Mistry 2002). The functional properties (foaming
and heat stability) of spray- or freeze-dried UF skim milk reten-
tates were found to be satisfactory (Jimenez-Flores and Kosikowski
1986).

MPC are commonly added to milk or cheese formulations to
enhance the protein content and/or the yield of the final product.
They are used to enhance the textural characteristics of yogurts.
The use of MPCs in nutritional drinks is growing. In these ap-
plications, MPC provides both casein and whey proteins in the
same ratio as existing in milk, but without a high lactose content
(Baldwin and Pearce 2005). When added to make nonfat yogurt,
it serves as a stabilizer to improve its body and texture (Mistry
2002).

BMP
Buttermilk can be dried into a value-added BMP, rich in
lecithin, for use as a cheaper milk solids source with functional
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benefits in the food industry. As the severity of heat treatment is
increased there is an increase in free sulthydryl groups which results
in decreased protein solubility. The foaming capacity and stability
depends on the size, extent of protein denaturation, solubility, and
flexibility of proteins. BMP showed limited water-holding capac-
ity (0.75 g water/g protein), fat-absorption capacity (1.2 g of oil/g
of protein), foaming capacity (0.5 mL of foam/mL of solution),
and stability; the emulsifying capacity and stability were similar to
those of SMP. About 0.9 g of protein from BMS was needed to
emulsify an oil concentration of 50% in water. Denaturation of
protein was declared a critical factor affecting the functionality of
BMP by Wong and Kitts (2003).

Whey powder and its variants

Whey powder is another cheap source of milk solids for appli-
cation in the dairy as well as the food industry. Whey powder in its
native form has limited applicability in food because of its hygro-
scopicity, imparting “salty”” flavor due to the high mineral content.
Hence, process modification is necessary to make whey powders
more compatible for uses in food applications. In the case of sweet
whey powder, foaming properties showed a positive correlation to
particle size and negative correlation to lipid content. The protein
solubility showed positive correlation with protein content and
negative correlation with turbidity of the sample (Banavara and
others 2003).

Complete crystallization of lactose from the concentrated whey
through seeding of the concentrate, followed by spray-drying re-
sulted in the production of a “nonhygroscopic” whey powder
(NHWP). Delactosed and demineralized whey powder can be
produced by crystallizing out some of the lactose and then sub-
jecting the mother liquor to demineralization to remove 70%
to 90% of the minerals. The latter powder finds application in
infant foods, diet food formulations, prepared mixes, and more
(Fox and others 2000). Amorphous lactose was shown to affect
the moisture sorption and caking properties of spray-dried, milk-
based powders. The SMP absorbed more moisture and formed
harder cakes more rapidly than the NHWP (Listiohadi and others
2005).

The protein solubility of chhana whey protein powders, pro-
duced by UF and Reverse Osmosis followed by spray-drying var-
ied from 57% to 100% and was greatest at low pH values. Such
powders had emulsifying properties similar to those of commercial
cheese whey protein powders of similar protein content. However,
their capacity to form gels was much lower, particularly at alkaline
pH (Jindal and Grandison 1994).

A volume concentration ratio of 4 obtained by nanofiltration
(NF) with simultaneous DF of acid casein whey resulted in ob-
taining 19% to 21% TS with demineralization up to 40% to 48%.
Such concentrate was spray-dried to obtain demineralized whey
powder. The reduction in the mineral content of whey powder
led to an increase in lactose crystallization yield of 31% (without
DF) to 60% (with DF). This lowered the hygroscopicity of the
whey powder by two times for NF and three times for NF-DF
(Jeantet and others 1996).

Powders for coffee

Dairy powders as whiteners or creamers have found a vital role
in coffee. Popular coftee additives are dried milk concentrates,
evaporated milk, coffee cream, liquid milk, and coffee whiteners.
Milk proteins enter into reactions with tannins and gives coftee
a pleasant, slightly creamy taste. The tart taste of coffee, which
results from the presence of tannins, is considered undesirable and
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unpleasant by some consumers (Kelly and others 1999). Rich taste
and foam are the functional properties imparted by dairy powders.
Besides coftee stability, milk powders should have whitening abil-
ity, provide body and mouthfeel, and impart a rich, creamy dairy
flavor (Oldfield and Singh 2005).

Milk powders upon dissolving in a coffee solution should remain
stable (show no visible precipitation). The precipitation is called
“feathering,” comprised of whole casein micelles attached to fat
particles through micellar casein phosphate. Coftee stability is a
measure of the milk powder’s resistance to protein instability and
resistance to “feathering.” Milk protein stability is affected by
high temperature, low pH (as in coffee), water hardness (high
levels of Ca, Mg), other factors, etc. The denaturation of whey
proteins affects the coffee stability of SMP and it is claimed that
powders with WPNI equal or less than 3 exhibit the best coffee
stability. Other factors such as milk protein composition, amino
acid profile, and overall protein level also influence stability. The
stability of such powders can be improved by removal of calcium
through NF (Mc Kinnon and others 2000; Refstrup 2000).

The stability of milk powder is related to the intensity of the
milk heat treatment. The amount of residues in the coffee test
with milk processed at 75 °C/30 s and at 97.5 °C/2 min was
0.33 mL and 1.15 mL, respectively (Oldfield and others 2000).

Butter powder

Free-flowing butter powder was made from ripened/unripened
cream or butter using SMP and/or Na caseinate as encapsulating
material. The bulk density of the butter powder ranged from 0.14
to 0.29 g/cm?®, depending on the type of encapsulating material.
The flowability of butter powder increased with the addition of
0.5% sodium aluminum silicate; unripened cream as raw material
gave the highest flowability to the resultant butter powder. Butter
powder having 80% fat, and 16.5% MSNF gave the best result.
Use of 0.4% each of sodium citrate and glycerol monostearate
along with SMP gave best results to Prasad and Gupta (1984). Na
caseinate stabilized the fat globules in butter powder to the greatest
extent, followed by WPC, MPC, and SMP (Patel and others 1987).
Stability (resistance to clumping) of butter powder was improved
4-fold using Na caseinate rather than SMP as the protein carrier
along with trisodium citrate (Frede and others 1987).

Evaporation of water in the preparation of butter powder is done
through co-current flow with a nozzle tower or drying chamber
and integrated belt or through a mixed-flow drying chamber with
integrated fluid bed. Sticking of products on the walls of the drying
chamber can be avoided by incorporating drying aids like NFDM
or maltodextrin in the formulation, including a free-flowing agent

(Masters 2002).

Cheese powder

Cheese powder is used primarily to add flavor to baked goods,
biscuits, or snacks such as potato crisps. It can also be used in dip
mixtures and similar products. Cheese powder can be stored at am-
bient temperature, unlike natural cheese which needs refrigerated
storage. Cheese powder can be conveniently incorporated into
savory foods. The cheese slurry is concentrated to 35% to 45%
TS, followed by homogenization and spray-drying. Co-current
flow tower drying chambers with external fluid beds and nozzle
atomizer or integrated belt and mixed-flow drying chambers with
integrated fluid beds and nozzle atomizer are preferred for drying.
The main difficulties with processing cheese powder are the ma-
terials handling in the feed formulation step and the formation of
deposits in the spray dryer chamber and collection system. Wall
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sweeps may be an advantage, or a small dryer that can be cleaned
easily could be used.

The bulk density, dispersibility, flowability, and sinkability of
cheese powder improved with increasing TS content of the slurry.
The physical properties of cheese powder were improved by use
of 3.0% disodium hydrogen orthophosphate (Kumar and Tewari
1991). Low air outlet temperature ensured flavor retention. Cheese
has a higher fat content (18% to 25%) and thus secondary air cool-
ing is required to avoid sticking of powder to the dryer walls. Min-
imal mechanical handling is recommended to reduce the damage
to the fat globule membrane. Use of high-melting fat fractions
resulted in low free fat development and enhanced the flowability
of the resultant powders (Masters 2002).

Encapsulated butteroil powder (BOP)

Butteroil can be converted into dried form by encapsulating it
(such as in a starch/oil emulsion). A protected soft core is used to
deliver bioactive additives (usually carotenoids and ®-3 fatty acids).
BOP can be subjected to single or double encapsulation. The
primary encapsulant used are starches and sugars (sucrose, maltose,
lactose), although a secondary encapsulant can be a mixture of
vegetable waxes and linear alcohol polymers. Higher fat content
or higher extractable/encapsulated fat in the slurry formulation led
to lower flowability of the resultant powder in study by Onwulata
(2005).

Malted milk powder

Use of malt solids in milk-based products reduces the cost and
extends the supply of cereal proteins to a large population. A typical
malted milk powder had 3.0% moisture, 8.4% fat, 16.5% protein,
62.5% sugar, and 4.4% ash. The physical properties of significance
reported were wettability 13 s, dispersibility 33 g, flowability 62.8°
(angle of repose), sinkability at 2 min 24% transmission, packed
bulk density 0.65 g/mL, free fat 1.3% (as % of fat), and solubility
index 0.6 to 1.0 mL (Salooja and Balachandran 1988; Dhillon
2005).

Functional Benefits of Milk Powder as an Ingredient
in Food Products

Because milk powder and milk-based powders have varied func-
tionalities, such properties are of immense significance for its use
as a valued ingredient in several food products. Manufacturers can
add milk powder as a functional ingredient to a wide variety of
foods, for example, chocolate, bakery products, beverages, con-
fectionery items, and yogurt. The benefits of using milk-based
powders in food applications are provided in Table 3.

Milk powder for cheese making

A modified method was used to prepare milk powder by par-
tial removal of whey protein from milk through use of combined
microfiltration and UF (to concentrate permeate of microfiltered
milk). Partial removal of whey protein before heat treatment prob-
ably avoided formation of a B-lactoglobulin-k-casein complex
during thermal processing. The concentrate was spray dried using
inlet air of 250 °C, integrated fluid bed air at 76 °C, and an out-
let air temperature of 88 °C. Mozzarella cheese when made from
recombined milk using such modified powder, helped in giving
7.3% higher cheese yield, and with cheese-making abilities similar
to those of raw milk (Garem and others 2000). The use of MPC
for standardization of whole milk for cheese manufacture offers
several advantages including high yield, high quality of the whey
stream due to reduced lactose levels in MPC, and, consequently,
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Table 3—-Examples of functionality of milk powder and milk-based powders in food applications.

Function Benefit

Application

Browning/color

Improves opacity in low fat foods.
Flavor enhancement
creamy dairy notes.
Emulsification
appearance.
Gelling and heat setting
of fat important for low-fat products.
Solubility

Water binding and viscosity

building content. Improves product texture.
Whipping, foaming, and Maintains foam properties which enhance visual appeal as well
aeration as taste and texture.

Accentuates color development during cooking and baking.
Enhances the color of viscous products such as sauces, soups.

Provides baked flavor during baking and heating. Provides
Prevents fat globules from forming lumps. Improves product
Improves mouthfeel, helps provide the creamy, smooth texture
Some milk powders disperse well in food systems. Prevents

sedimentation in beverages, soups, and sauces.
Provides fat-like attributes in products. Allows a reduction in fat

Baked goods, confections, recombined milk, nutritional
beverages, sauces, soups, salad dressings.

Meat and same as above.
Same as above.
Confections, recombined milk, meat, prepared foods.

Bakery, beverages, confections, frozen desserts, infant
formula, soup and sauces, yogurt.

Baked goods, confections, recombined milk, nutritional
beverages, prepared foods, sauces, soups.

Baked products, confections, recombined milk,
nutritional beverages.

Table 4-Influence of milk powder properties on chocolate.

Milk powder properties

Particle size and distribution
Particle shape

Surface characteristics of particles
Free fat level

Particle density

Flavor attributes

Effect on chocolate properties
Flow properties

Refining operations
Tampering conditions
Hardness/snap

Bloom stability

Flavor profile

Source: Liang and Hartel (2004).

reduced residual lactose in cheese compared to using condensed
skim or SMP (Shakeel-Ur-R ehman and others 2003).

Milk crumb for the chocolate industry

Milk powders are used as a vital ingredient for the preparation of
“milk crumbs” for use in milk chocolates. Milk crumb is made by
vacuum drying of a crystallized mixture made from milk, sugar,
and cocoa liquor (Minifie 1989; Attaie and others 2003). The
milk powder properties that influence chocolate properties are
furnished in Table 4.

Milk fat in milk powder affects the tempering conditions, melt
rheology, hardness, and bloom stability in chocolate products
(Twomey and Keogh 1998). By in situ lecithination, it was possible
to deliver polar lipids to the powder surface by means of co-spray-
drying polar lipids with lactose which made SMP highly suited to
chocolate manufacture (Millqvist-Fureby and Smith 2007). Char-
acteristics of milk powders of specific importance to milk choco-
late manufacture include degree of free fat, particle size and struc-
ture, and air inclusion (Twomey and Keogh 1998). Powders that
contain high free fat, or fat that is easily extractable and can interact
directly with the cocoa butter in chocolate, typically have been de-
sired by milk chocolate manufacturers (Hansen and Hansen 1990).
A high free fat level results in reduced chocolate viscosity, mak-
ing it easier to process the chocolate and providing an economy
in cocoa butter savings (cocoa butter is usually added to control
viscosity) (Twomey and Keogh 1998).

Roller-dried milk powder is preferred over spray-dried milk
powder as the source of milk solids for chocolate preparation
due to the insufficient flow properties of the latter. Better flow
properties of roller-dried powders are attributed to its higher free
fat content (Dewettinck and others 1996). Roller-dried powder,
being larger (about 150 um) in size, is preferred for chocolate
making.

Spray-dried milk powder has a median particle size of 30 to
80 um. The median particle size of spray-dried milk powder con-
taining 26% fat could be increased to 200 um by increasing the
nozzle size for atomizing the concentrate. The outlet air temper-
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ature of a spray drier was required to be raised (to about 90 °C)
to have the desired low moisture content of a powder made from
a large-sized atomized concentrate. Such spray-dried powder was
suitable as an ingredient (instead of roller-dried milk powder) for
milk chocolate manufacture (Keogh and others 2004).

Baked goods

Dried buttermilk has been used as a valuable ingredient in spe-
cialty bakery products requiring short texture, without excessive
dryness; the usage levels of 3.0% flour by weight is recommended
(Patel and Jana 1994). Whey solids designed for use in bakery
products should preferably be demineralized and adequately heat
treated to denature whey proteins (Anonymous 1994). Whey
solids have been reported to provide shortening or tenderizing
effect in cake and sponge products. “Breading” or “crumb coat-
ings” used on fried products contains whey as a critical ingredient.
Whey solids act as an emulsifier and have good water binding
properties (Tow 1985; Pomeranz 2002).

Nonfat yogurts

Low-fat and fat-free yogurts have gained popularity because
of increasing demands of consumers who seek healthy options
across product categories. Production of low-fat and nonfat yogurt
demands careful control of texture and flavor attributes (Haque
and Ji 2003). One of the most important steps in production of
low-fat and fat-free yogurts is to increase TS content to prevent
specific textural defects such as poor gel firmness and surface whey
separation (Lucey 2002). It is common to use SMP to fortify yogurt
milk, but other dried dairy ingredients such as calcium caseinate,
sodium caseinate (NaCn), WPC or whey protein isolate, and other
milk protein-based ingredients have gained acceptance as a viable
way to increase TS in fat-free or low-fat yogurts (Isleten and
Karagul-Yuceer 2006).

Conclusions

The quality requirements of dairy powders are diverse. Tech-
nological means can serve in making the powder suitable for such
diverse food applications. There are numerous applications of dairy
powders in the food industry. The heating conditions throughout
the powder manufacturing process results in the denaturation of
whey proteins and their interaction with other proteins and fat
globule membrane components that influence several properties
of the milk powder that is noted during its end usage. The var-
ied functional properties of milk and milk-based powders can be
exploited judiciously to suit the needs of several food industries
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including the dairy industry. The typical examples are milk powder
for recombined dairy products, cheese, ice cream, coffee beverage,
chocolate, and confectionery and bakery products. Tailor-made
powders can be prepared according to specifications provided by
the end user.
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INCLUDED CONTROLS

1) PRIMARY LOW WATER CUTOFF - MCDONNEL & MILLER 157S

2) AUXILIARY LOW WATER CUTOFF - WARRICK 26M RELAY

3) HIGH STEAM PRESSURE LIMIT CONTROL - HONEYWELL L4079B

4) OPERATING STEAM PRESSURE CONTROL - HONEYWELL L404F

5) FIRING RATE CONTROL - AUTOFLAME MK8 MM

6) FLAME SAFEGUARD - AUTOFLAME MK8 MM —

ADDITIONAL INCLUDED ITEMS

1) BURNER MODEL - JBE7G-200M

2) REFRACTORY BURNER MOUNT

3) CONTROL PANEL BOILER SIDE MOUNTED

4) AUDIBLE ALARM W/ ALARM SILENCING SWITCH

5) MODULATING FEEDWATER ASSEMBLY W/ 3 WAY BYPASS

6) DIFFERENTIAL PRESSURE WATER LEVEL TRANSMITTER - SIEMENS 7MF <

7) WATER LEVEL CONTROL - SIEMENS RWF

8) SURFACE SKIMMER - 304L STAINLESS STEEL

9) SURFACE SKIMMER BLOWDOWN CONTROL VALVES - (1) 1/2 IN SHUTOFF VALVE, (1) 1/2 IN METERING VALVE

10) SEAL WELD 2ND PASS REAR TUBESHEET

NOTES

1) LEFT SIDE - NATURAL GAS FUEL TRAIN

2) RIGHT SIDE - WATER COLUMN / CONTROLS, BLOWDOWN

3) DO NOT CAP SURFACE SKIMMER

4) NFPA-85 CODE

REVISION: DWG BY: DWG DATE: CHECKED BY: DATE:

DWG. NO.:
Williams & Davis Boilers 3600W-150S-83963-SUB - cLw 9/21/2022

2044 S.145 P.O. BOX 539 HUTCHINS, TX 75141
TEL: 972.225.2356 | 1.800.8.BOILER | FAX: 972.225.5739 DWG. DESCRIPTION.:

www.WDBoiler.com ~sneer 2 oF 10 |3 PASS 600 HP WET BACK, 150 PSI STEAM, 83963, TN: 2459842.3184.14

PPROVAL: (SIGN & DATE) MFG APPROVED BY PROJECT NO. PART NO.: REVISION:  DESIGN BY: DESIGN DATE: CHECKED BY: DATE:

MFG APPROVED DATE SCALE PART DESCRIPTION:
PER VIEW WoTETT

6 5 A% 4 { 3 2 1

THIS DRAWING AND ITS CONTENT, INCLUDING ITS DESIGN, DETAIL AND INVENTION, ARE THE PROPERTY OF Williams & Davis Boilers (WD). SUBMITTED IN CONFIDENCE, THIS DOCUMENT SHALL NOT BE COPIED IN WHOLE OR IN PART, NOR ITS CONTENT DISCLOSED TO AN OUTSIDE PARTY WITHOUT THE PRIOR WRITTEN CONSENT OF WD. DOCUMENTS SHALL BE RETURNED TO WD UPON REQUEST. VIEWING OF THIS DOCUMENT IS CONSIDERED ACCEPTANCE TO THESE TERMS. ALL RIGHTS RESERVED.



4 3

\ 2 1

DESIGN SPECIFICATIONS

MODEL NUMBER

3600W-150S

DESCRIPTION 3 PASS 600 HP WET BACK, 150 PSI STEAM
JOB NUMBER(S) 83963

ASME BPVC SECTION I

ASME BPVC EDITION 2021

SITE ALTITUDE 4,006 FT ASL

MAXIMUM VESSEL PRESSURE 150 PSI

MAXIMUM RECOMMENDED OPERATING PRESSURE 143 PSI

MAXIMUM DESIGNED STEAM CAPACITY

20,700 LBS/HR FROM AND AT 212°F

SAFETY RELIEF VALVE CAPACITY, TYP.

32,424 LBS/HR

SAFETY RELIEF VALVE SET PRESSURE

150 PSI

BLOWDOWN VALVE

(2) QUICK-OPENING SS BALL, (1) SLOW-OPENING WYE

PRESSURE GAUGE MODEL

4-1/2, 0-300 PSI PRESSURE GAUGE

OUTPUT, BOILER HORSEPOWER

600 HP

OUTPUT, BOILER, BTU

20,085,000 BTU/HR

WATER CONSUMPTION, TYP.

41.40 GPM

HEATING SURFACE

3,000 SQ. FT.

EXHAUST TEMPERATURE

450°F, TYP. HIGH FIRE

EXHAUST FLOW, TYP.

7,331.08 ACFM

BURNER MODEL JBE7G-200M
BURNER EMISSION STANDARD RATING STANDARD
ENVIRONMENT RATING NEMA 1

FLAME SAFEGUARD MODEL

AUTOFLAME MK8 MM

FIRING RATE CONTROL

AUTOFLAME MK8 MM

OPERATING RANGE CONTROL

INTERNAL ADJ., E/M, L404F
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DESIGN SPECIFICATIONS

HIGH STEAM PRESSURE LIMIT CONTROL

INTERNAL ADJ., E/M, L4079A

PRIMARY LOW WATER CUT OFF

FLOAT TYPE, E/M, 157S

SECONDARY LOW WATER CUT OFF

PROBE TYPE, MANUAL RESET, 26M

PUMP CONTROL SIEMENS RWF50, 7MF0340
SUPPLY VOLTAGE 480VAC / 3PH / 60HZ

MAX CONTINUOUS AMPERAGE 25 FLA

LOCKED ROTOR AMPERAGE 178 A

PRIMARY FUEL TYPE NATURAL GAS
SECONDARY FUEL TYPE -

IGNITION FUEL TYPE NATURAL GAS

PRIMARY FUEL MAXIMUM DESIGN PRESSURE 10 PSI

PRIMARY FUEL MINIMUM SUPPLY PRESSURE 5 PSI

PRIMARY FUEL MAXIMUM SUPPLY RATE 24,199 SCFH

SECONDARY FUEL SYSTEM OPERATING PRESSURE, TYP.

SECONDARY FUEL SYSTEM MAXIMUM INLET PRESSURE

SECONDARY FUEL FLOW MAXIMUM RATE

SECONDARY FUEL SYSTEM BYPASS RETURN PRESSURE

JACKET MATERIAL

STAINLESS STEEL, 304L

JACKET FINISH 2B
NOMINAL WATER CAPACITY 3,705 GAL
FLOODED WATER CAPACITY 4,376 GAL
SHIPPING WEIGHT 57,587 LBS
NOMINAL OPERATING WEIGHT 88,487 LBS
FLOODED WEIGHT 97,083 LBS

CERTIFICATIONS, BOILER AND/OR BURNER

ASME, NATIONAL BOARD, UL, NFPA-85, CSD-1
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CONNECTION LIST
ITEM DESCRIPTION SIZE TYPE QTy
1_|EXHAUST OUTLET, TO OUTSIDE ATM 24" WD FLANGE 1
2 |STEAM OUTLET, TO PROCESS HEADER 8" CL300 RF FLANGE 1
3 [SURFACE BLOWDOWN OUTLET, TO BLOW DOWN SYSTEM AS REQD 172" FNPT 1
4 |COLUMN/AUXILIARY 1 ENPT 1
5 |FEED WATER INLET, TO FEED WATER SUPPLY SYSTEM 2 MNPT 1
6 |BOTTOM BLOWDOWN OUTLET, TO BLOWDOWN SYSTEM 2 FNPT 1
7 |FUEL SYSTEM INLET, TO FUEL SUPPLY 3 MNPT 1
8 [FUEL SYSTEM N.O. VENT VALVE, TO OUTSIDE ATM 1-1/4" ENPT 1 . . . DWG. NO.: REVISION: DWG BY: DWG DATE: CHECKED BY: DATE:
9 |FUEL SYSTEM PILOT REGULATOR VENT, TO OUTSIDE ATM 1/8" ENPT 1 Williams & Davis Boilers 3600W-150S-83963-SUB - cLwW 9/21/2022
10 _|HIGH GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" FNPT 1 D TEL: ggggggggggﬁ%gggg%ﬁt%;ﬁ“y&gg@g 5739 DWG. DESCRIPTION.:
11_|LOW GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" ENPT 1 F9r2225 o WDBoIler. b B .
11 [LOW GAS PRESSURE SWITCHVENT, TO QUTSIDE g JENeT ! wWoBolercon L ——|3 PASS 600 HP WET BACK, 150 PSI STEAM, 83963, TN: 2450842.3184.14
13 |ELECTRICAL SUPPLY CONDUIT CONNECTION, CONNECT CABINET TERMINAL BLOCKS TO SUPPLY POWER - CONDUIT KNOCKOUT | _- APPROVAL: (SIGN & DATE) MFG APPROVED BY PROJECT NO. PART NO.: REVISION:  DESIGN BY: DESIGNDATE:  CHECKED BY: DATE:
14_|MANWAY INSPECTION OPENING 12X 16" ELL. - 1 ASSEMBLY - - - - -
12 XG%Y_‘{Q%LNSPEC“ON OPENING 24 2?”'\' ;NPT 1 MFG APPROVED DATE SCALE PART DESCRIPTION:
17_|MFG DATA / ASME STAMP - - 1 PER VIEW ]
7 5 3 2 1
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CONNECTION LIST

ITEM DESCRIPTION SIZE TYPE Qry
1_|EXHAUST OUTLET, TO OUTSIDE ATM 24" WD FLANGE 1
2 |STEAM OUTLET, TO PROCESS HEADER 8" CL300 RF FLANGE 1
3 [SURFACE BLOWDOWN OUTLET, TO BLOW DOWN SYSTEM AS REQD 172" FNPT 1
4 |COLUMN/AUXILIARY 1 ENPT 1
5 |FEED WATER INLET, TO FEED WATER SUPPLY SYSTEM 2 MNPT 1
6 |BOTTOM BLOWDOWN OUTLET, TO BLOWDOWN SYSTEM 2 FNPT 1
7 |FUEL SYSTEM INLET, TO FUEL SUPPLY 3 MNPT 1
8 FUEL SYSTEM N.O. VENT VALVE, TO OUTSIDE ATM 1-1/4" ENPT 1 _— . . DWG. NO.: REVISION: DWG BY: DWG DATE: CHECKED BY: DATE:
9 |FUEL SYSTEM PILOT REGULATOR VENT, TO OUTSIDE ATM 1/8" ENPT 1 Williams & Davis Boilers 3600W-150S-83963-SUB - cLwW 9/21/2022
10_|HIGH GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" FNPT 1 D el R O B S I T e 730 DWG. DESCRIPTION :
11_|LOW GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" ENPT 1 REEEEE ] W WDBolercom e ] .
ST RELEF VALYE DU et~ 6 BUTSIDEATH CRVPL NPT 3 sneer 6 oF 10 |3 PASS 600 HP WET BACK, 150 PSI STEAM, 83963, TN: 2459842.3184.14
13 |ELECTRICAL SUPPLY CONDUIT CONNECTION, CONNECT CABINET TERMINAL BLOCKS TO SUPPLY POWER - CONDUIT KNOCKOUT | _- APPROVAL: (SIGN & DATE) MFG APPROVED BY PROJECT NO. PART NO.: REVISION:  DESIGNBY: DESIGNDATE:  CHECKED BY: DATE:
14_|MANWAY INSPECTION OPENING 12" X 16" ELL. |- 1 ASSEMBLY - - i - -
} g D\AG)TI\I/_VIQE \I(NSPECTION OPENING 24 2E">lA- . ] MFG APPROVED DATE SCALE PART DESCRIPTION:
17_|MFG DATA / ASME STAMP - - 1 PER VIEW o]

5

3 2 1
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CONNECTION LIST
ITEM DESCRIPTION SIZE TYPE QY
1_|EXHAUST OUTLET, TO OUTSIDE ATM 24" W&D FLANGE 1
2 |STEAM OUTLET, TO PROCESS HEADER 8" CL300 RF FLANGE 1
3 |SURFACE BLOWDOWN OUTLET, TO BLOW DOWN SYSTEM AS REQD 172" FNPT 1
4 |COLUMN/AUXILIARY 1" FNPT 1
5 |FEED WATER INLET, TO FEED WATER SUPPLY SYSTEM 2" MNPT 1
6 |BOTTOM BLOWDOWN OUTLET, TO BLOWDOWN SYSTEM 2" FNPT 1
7 |FUEL SYSTEM INLET, TO FUEL SUPPLY 3" MNPT 1
8 [FUEL SYSTEM N.O. VENT VALVE, TO OUTSIDE ATM 1-1/4" ENPT 1 . . . DWG. NO.: REVISION: DWG BY: DWG DATE: CHECKED BY: DATE:
9 |FUEL SYSTEM PILOT REGULATOR VENT, TO OUTSIDE ATM 1/8" ENPT 1 Williams & Davis Boilers 3600W-150S-83963-SUB - cLwW 9/21/2022
10_|HIGH GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" FNPT 1 TEL: 570 Sha At | 1 oo ot BN k. v g 5739 DWG. DESCRIPTION :
11_|LOW GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" FNPT 1 e ww. WDBoiler. T .
12 TSAFETY RELIEF VALVE OUTLET. TO OUTSIDE ATH 5475 NPT 3 www.WDBoiler.com sneer 7 of 10 |3 PASS 600 HP WET BACK, 150 PSI STEAM, 83963, TN: 2459842.3184.14
13 |ELECTRICAL SUPPLY CONDUIT CONNECTION, CONNECT CABINET TERMINAL BLOCKS TO SUPPLY POWER - CONDUIT KNOCKOUT |_- APPROVAL: (SIGN & DATE) MFG APPROVED BY PROJECT NO. PART NO.: REVISION:  DESIGN BY: DESIGN DATE: CHECKED BY: DATE:
14 _|MANWAY INSPECTION OPENING 12"X 16" ELL. |- 1 ASSEMBLY - - - - -
12 XG%Y_‘{Q%LNSPEC“ON OPENING 24 2?”'\' ;NPT 1 MFG APPROVED DATE SCALE PART DESCRIPTION:
17_|MFG DATA / ASME STAMP - - 1 PER VIEW T
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CONNECTION LIST

ITEM DESCRIPTION SIZE TYPE QTy
1_|EXHAUST OUTLET, TO OUTSIDE ATM 24" WD FLANGE 1
2 |STEAM OUTLET, TO PROCESS HEADER 8" CL300 RF FLANGE 1
3 [SURFACE BLOWDOWN OUTLET, TO BLOW DOWN SYSTEM AS REQD 172" FNPT 1
4 |COLUMN/AUXILIARY 1 ENPT 1
5 |FEED WATER INLET, TO FEED WATER SUPPLY SYSTEM 2 MNPT 1
6 |BOTTOM BLOWDOWN OUTLET, TO BLOWDOWN SYSTEM 2 FNPT 1
7 |FUEL SYSTEM INLET, TO FUEL SUPPLY 3 MNPT 1
8 FUEL SYSTEM N.O. VENT VALVE, TO OUTSIDE ATM 1-1/4" FNPT 1 _— . . DWG. NO.: REVISION: DWG BY: DWG DATE: CHECKED BY: DATE:
9 |FUEL SYSTEM PILOT REGULATOR VENT, TO OUTSIDE ATM 1/8" ENPT 1 Williams & Davis Boilers 3600W-150S-83963-SUB - cLwW 9/21/2022
10 _|HIGH GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" FNPT 1 42044 5,145 P.O. BOX 539 HUTCHINS, TX 75141 DWG. DESCRIPTION.:
11_[LOW GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 158" |FNPT 1 T T | DBoler com 222318 13" BASS 600 HP WET BACK. 150 PSI STEAM. 83963. TN: 2459842.3184.14
12 |SAFETY RELIEF VALVE OUTLET, TO OUTSIDE ATM 2-1/2" FNPT 3 SHEET 8 OF 10 ’ ’ ’ . . .
13 |ELECTRICAL SUPPLY CONDUIT CONNECTION, CONNECT CABINET TERMINAL BLOCKS TO SUPPLY POWER - CONDUIT KNOCKOUT | _- APPROVAL: (SIGN & DATE) MFG APPROVED BY PROJECT NO. PART NO.: REVISION:  DESIGNBY: DESIGNDATE:  CHECKED BY: DATE:
14_|MANWAY INSPECTION OPENING 12" X 16" ELL. |- 1 ASSEMBLY - - i - -
1 g X&ﬁﬁé \I(NSPECTION OPENING 24 2E")|A. — 1 S ASPROVEDDATE e P ART DESCRIPTION:
17_|MFG DATA / ASME STAMP - - 1 PER VIEW o]
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EXHAUST FLANGE
CONNECTION LIST
DESCRIPTION SIZE TYPE QTY
EXHAUST OUTLET, TO OUTSIDE ATM 24" W&D FLANGE 1
STEAM OUTLET, TO PROCESS HEADER 8" CL300 RF FLANGE 1
SURFACE BLOWDOWN OUTLET, TO BLOW DOWN SYSTEM AS REQD 172" FNPT 1
COLUMN/AUXILIARY 1 FNPT 1
FEED WATER INLET, TO FEED WATER SUPPLY SYSTEM 2" MNPT 1
BOTTOM BLOWDOWN OUTLET, TO BLOWDOWN SYSTEM 2" FNPT 1 A
FUEL SYSTEM INLET, TO FUEL SUPPLY 3" MNPT 1 _
FUEL SYSTEM N.O. VENT VALVE, TO OUTSIDE ATM 1-1/4" FNPT 1 _— . . DWG. NO.: REVISION: DWG BY: DWG DATE: CHECKED BY: DATE:
FUEL SYSTEM PILOT REGULATOR VENT, TO OUTSIDE ATM 1/8" ENPT 1 Williams & Davis Boilers 3600W-150S-83963-SUB - cLwW 9/21/2022
HIGH GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" FNPT 1 D TEL: ggggggggggﬁ%gggg%ﬁt%;ﬁ“y&gg@g 5739 DWG. DESCRIPTION.:
LOW GAS PRESSURE SWITCH VENT, TO OUTSIDE ATM 1/8" FNPT 1 e www.WDBoilercom  ———————————— .
SAFETY RELIEF VALVE OUTLET, TO OUTSIDE ATH CRVPL NPT 3 sneer o oF 10 |3 PASS 600 HP WET BACK, 150 PSI STEAM, 83963, TN: 2459842.3184.14
ELECTRICAL SUPPLY CONDUIT CONNECTION, CONNECT CABINET TERMINAL BLOCKS TO SUPPLY POWER - CONDUIT KNOCKOUT - APPROVAL: (SIGN & DATE) MFG APPROVED BY PROJECT NO. PART NO.: REVISION:  DESIGN BY: DESIGN DATE: CHECKED BY: DATE:
MANWAY INSPECTION OPENING 12"X 16" ELL. |- 1 ASSEMBLY - - - - - -
Xé)h(ll\ﬁvlﬁ\é \I(NSPECTION OPENING 24 2E")|A. F - ] VG APPROVED DATE SCALE PART DESCRIPTION:
MFG DATA / ASME STAMP - - 1 PER VIEW [T

7 6 5 A% 4 { 3 2 1

THIS DRAWING AND ITS CONTENT, INCLUDING ITS DESIGN, DETAIL AND INVENTION, ARE THE PROPERTY OF Williams & Davis Boilers (WD). SUBMITTED IN CONFIDENCE, THIS DOCUMENT SHALL NOT BE COPIED IN WHOLE OR IN PART, NOR ITS CONTENT DISCLOSED TO AN OUTSIDE PARTY WITHOUT THE PRIOR WRITTEN CONSENT OF WD. DOCUMENTS SHALL BE RETURNED TO WD UPON REQUEST. VIEWING OF THIS DOCUMENT IS CONSIDERED ACCEPTANCE TO THESE TERMS. ALL RIGHTS RESERVED.
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TUBE PULL CLEARANCE

7v7 o .\\_ -\. _\\. \\ \
B B AN
~ 30 -~

NEC WORKING SPACE REQUIREMENT

PER TABLE 110.26(A)(1)

NOMINAL MINIMUM CLEAR DISTANCE
VOLTAGE
TO GROUND CONDITION1 CONDITION2 CONDITION 3

0-150 3 3 3
151-600 3 3'6" 4

CONDITION 1: EXPOSED LIVE PARTS ON ONE SIDE OF THE
WORKING SPACE AND NO LIVE OR GROUNDED PARTS ON THE
OTHER SIDE OR EXPOSED LIVE PARTS ON BOTH SIDES THAT
ARE EFFECTIVELY GUARDED BY INSULATING MATERIALS
CONDITION 2: EXPOSED LIVE PARTS ON ONE SIDE OF THE
WORKING SPACE AND GROUNDED PARTS ON THE OTHER
SIDE, INCLUDING CONCRETE, BRICK OR TILE WALLS
CONDITION 3: EXPOSED LIVE PARTS ON BOTH SIDES OF

THE WORKING SPACE

D60R SWING CLEARANCE

Williams & Davis Boilers
2044 S.145 P.O. BOX 539 HUTCHINS, TX 75141
TEL: 972.225.2356 | 1.800.8.BOILER | FAX: 972.225.5739
www.WDBoiler.com

DWG. NO.:
3600W-150S-83963-SUB
DWG. DESCRIPTION.:

~sneet 10or 10 |3 PASS 600 HP WET BACK, 150 PSI STEAM, 83963, TN: 2459842.3184.14

REVISION: ~ DWG BY: DWG DATE:
- CLW 9/21/2022

CHECKED BY: DATE:

APPROVAL: (SIGN & DATE) MFG APPROVED BY PROJECT NO. PART NO.: REVISION:  DESIGN BY: DESIGN DATE: CHECKED BY: DATE:
ASSEMBLY = - - - - -
MFG APPROVED DATE SCALE PART DESCRIPTION:
PER VIEW WD-TB-150917_
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THIS DRAWING AND ITS CONTENT, INCLUDING ITS DESIGN, DETAIL AND INVENTION, ARE THE PROPERTY OF Williams & Davis aoilers[wm. 'SUBMITTED IN CONFIDENCE, THIS DOCUMENT SHALL NOT BE COPIED IN WHOLE OR IN PART, NOR ITS CONTENT DISCLOSED TO AN OUTSIDE PARTY WITHOUT THE PRIOR WRITTEN CONSENT OF WD. DOCUMENTS SHALL BE RETURNED TO WD UPON REQUEST. VIEWING OF THIS DOCUMENT IS CONSIDERED ACCEPTANCE TO THESE TERMS. ALL RIGHTS RESERVED.



e Manufacturing and Industrial Facilities
e Up to 64,000 cfm
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Products

[ H GREENHECK

Building Value in Air.

Model TSU

Direct Gas-Fired Make-Up Air Unit

The Greenheck model TSU is a
100% efficient direct gas-fired
heating and ventilating unit.
Airflow options include 100%
make-up air for constant volume
or variable volume applications.
For space heating, a
recirculation option is available.

The TSU is specifically designed
for providing heating and make-up
air for manufacturing facilities and
warehouses. Airflow volumes up to

€.

"UisTeo!

64.000 cfm and heating capacities TSU shown with optional weatherhood, Intertek
’ filter section and horizontal fan discharge.

up to 6,050,000 Btu/hr are offered.

Durable Construction

Designed for maximum weather resistance, TSU
housings are constructed of heavy gauge G90
galvanized steel. Lifting lugs are standard.

Direct Gas-Fired System

¢ Direct gas burners with
stainless steel mixing
plates

e Maxitrol burner modulation
control

¢ Flame safeguard with
digital fault indicator
capability

e 25:1 turn down ratio

Control Center

The control center includes the following standard
components:
e Magnetic motor starter

with solid state overload

protection

e Control transformer with
fusing

e Integral door interlocking
disconnect switch

¢ Separately fused motor

e Distribution terminal strip

Premium grade control components are selected
for reliable operation. All electrical components are
UL Listed, Recognized or Classified and factory
prewired for single point power connection.

Direct Gas-Fired Heat

Vibration Isolators

The entire fan and motor
assembly is mounted on vibration
isolators to minimize noise
transmission into the building.

Reliable Fan Performance

Air performance ratings from
Greenheck’s accredited test
chamber ensure accurate
data.

Double width, double inlet
forward curved wheels

for high efficiency and

low sound levels are
constructed of heavy gauge
steel. Wheels are balanced
to ensure vibration free
operation.

Access Doors and Panels

Large access doors and panels are provided for easy
inspection and maintenance of motors, drives, fan
wheels, filters, and heater controls.

Factory Wired
and Tested

All units are tested
prior to shipment.
Units are checked
for vibration and
proper operation.



E GREENHECK Application

Building Value in Air.

Variable Volume

The variable volume option is recommended when Temperature Control

a building’s exhaust volumes may vary. This option A Room Temperature Control package is included

enables the make-up air volume to track with the with the Variable Volume systems. The space

exhaust volume, providing only the amount of make- temperature is controlled by a room mounted

up air that is required. thermostat. A factory supplied remote control panel
is required.

The variable volume TSU saves energy in two ways.
First, the fan power is reduced whenever make-

up air requirements are less than the maximum. :
Second, whenever lower air volumes are sufficient, o] 3
the TSU requires less gas to heat the outdoor air. J E" >

Airflow Control Strategies
Greenheck offers three methods of controlling the ' N y
make-up air volume. All three vary the fan speed for  Outside Air ’ (

maximum energy savings. %

e Variable Frequency Drive controlled by
building pressure.

¢ Variable Frequency Drive controlled manually
with a remote potentiometer.

¢ Variable Frequency Drive controlled manually

with a remote switch for 2 speed operation. Burner Bypass Damper

Both the Variable Volume and Recirculation option
O include a patented burner bypass damper, which
maintains the pressure drop across the burner as
air volumes change. This assures that complete and

Rec"_c‘"a‘_t'on o proper combustion occurs. The bypass damper is
ventilation equipment provides the primary source of and requires no controls.

heating for the space.

This option recirculates up to 80% of the supply air
and efficiently heats it to maintain the desired space
temperature. A minimum of 20% outdoor air is mixed
with the recirculated air to provide a continuous
source of fresh air.

In all cases, the fan provides a constant volume of
supply air.

Temperature Control
A Room Temperature Control package is included

Only outdoor air is used for combustion. This with the Recirculation system. The space temperature
eliminates the possibility of contaminants in the is controlled by a room mounted thermostat. A
recirculated air from crossing the burner. factory supplied remote control panel is required.

Airflow Control Strategies
Greenheck offers four methods of controlling the
recirculated air to outdoor air ratio. The ratio is

determined by the outdoor air and recirculated g :

air damper positions. The methods for adjusting = mp

damper positions are outlined below: g

e Modulating actuator controlled by building J I—’ 1
pressure. ' | — 0 j‘

¢ Modulating actuator controlled manually with a  Outside Air ’ ‘
remote potentiometer.

e Two position actuator controlled manually with _ % )
a remote switch. Recu&t;lated Supply Air

e Manually operated damper quadrants set to a
fixed position.



Accessories

[ H GREENHECK

Building Value in Air.

Evaporative Cooling

The evaporative cooling section includes
a galvanized steel housing with a louvered
intake, 2-inch aluminum mesh filters

and stainless steel evaporative cooling
modules. The evaporative cooling media
is Munters GLASdek and has a 90%
cooling effectiveness. Airflow capacity for
evaporative cooling is up to 60,000 cfm.

The entire section mounts directly to

the intake end of the fan/heater section,
eliminating transition or ductwork by
others. Drain and overflow are conveniently
tapped through the front of the cooling
section. The supply line connection is

field located where convenient. Freeze
protection and automatic drain & fill options
are also available.

Additional Accessories
V-Bank Filters

Washable 2-inch aluminum mesh filters or 2-inch
disposable (30% efficient) filters are available.

Air Filter Gauge

The air filter gauge indicates when filters become
dirty. An indicator light may be wall/beam mounted or
provided with a remote control panel.

Motorized Dampers

Intake or discharge dampers are available to prevent
backdrafts when the fan is not in operation. Intake
dampers are factory mounted and wired.

Spring Vibration Isolation
Spring vibration isolators are available in lieu of
neoprene isolators.

Freezestat

An on/off type discharge duct stat (with a timer)
prevents the discharge of cold air into the building
when the burner is not providing adequate tempering.

Inlet Air Sensor

An on/off type duct stat automatically de-energizes
the gas system and interrupts the flow of gas to the
burner when the inlet air temperature is above the
desired setting.

Fiberglass Insulation

Fiberglass insulation is used to line the housing to
prevent the formation of condensation and to form an
acoustical barrier.

115 Volt GFCI Service Receptacle

A 115 volt GFCI outlet is mounted in the heater
control compartment for the convenience of field
service personnel. A separate 115 volt power source
is required.

Roof Curbs

Factory provided roof curbs are available to ensure
compatibility between make-up air unit and roof curb.
Standard construction is G90 galvanized steel. Curbs
ship knocked down.

Weatherhood

Standard construction is G90 galvanized steel.
Weatherhood for housing size 40 ships assembled
as standard.

Propane Gas
A propane heater may be provided in lieu of natural
gas.

Gas Pressure Regulator
Required if building gas line pressure exceeds 5 psi.

Special Coatings

Greenheck’s Permatector coating is available for
a durable, long lasting finish. Decorative paints
are also available in a variety of colors to match
existing building fixtures. Consult your Greenheck
representative for paint selections.



[ B GREENHECK

Building Value in Air.

Accessories

Remote Control Panels

A wide variety of remote control panels are available. Specify the desired combination of switches, thermostats,
temperature selectors and indicator lights (see examples below). A terminal strip within the remote control panel

makes connection to the TSU control center simple.

Basic remote
control panel
with thermostat
for room
temperature
control option.

Temperature Controls

Discharge Temperature Control

Control of discharge air temperature is accomplished
with a factory installed sensor located at the fan
discharge. A Maxitrol 14 system controls the gas
valve to provide the desired discharge temperature.

Room Override

This option, available with the Maxitrol
14 system, enables a room thermostat
to increase the TSU supply temperature
above its discharge temperature set
point. Discharge sensor is factory
installed. Room sensor may be wall/
beam mounted or included on a remote
control panel.

Discharge Arrangements

Remote panel
with circuit
analyzer and
thermostat for
room override
option.

Room Temperature Control

Specify this option when the TSU has the primary
responsibility for controlling the room temperature.
A room mounted thermostat (shown below) senses
the room temperature and provides feedback to the
Maxitrol 44 control system. The gas valves are then
modulated to satisfy the selected room temperature.

The thermostat is manually
adjustable to the desired room
temperature. The room thermostat
may be wall/beam mounted or
included on a remote control panel.

For installation flexibility, fan discharges are available in either Horizontal (HZ), Downblast (DB), or Upblast (UB)

configuration.

/=

]
N

Arrangement HZ

Airflow

@
R

Airflow
Arrangement DB




Air Performance | GREENHECK

Building Value in Air.

Housing Size 50

Total Static Pressure in inches of w i
Model ‘ CFM 9 ‘ Maximum
| 125 | 1.50 : : MBH
RPM 446 482 515 548
32,000 3,830
BHP 12.1 13.8 15.4 16.9
RPM 491 523 553 582 610 638
TSU-225 38,000 4,550
BHP 18.0 19.8 21.9 23.9 25.7 27.5
RPM 547 575 603 629 655 679
45,000 5,390
BHP 27.4 29.5 31.6 33.9 36.3 38.7
RPM 401 429 456 483 509 535
44,000 5,270
BHP 16.8 18.9 21.2 23.7 26.3 29.0
RPM 446 470 494 516 539 562
TSU-230 52,000 6,050
BHP 24.9 27.3 29.8 32.2 35.0 38.0
RPM 494 514 535 556 576 596
60,000 6,050
BHP 36.2 38.3 40.9 43.9 46.7 49.5

Pressure Drop Data

Size 30% Filter Damper Burner

30,000 0.14 0.04
0.625
60,000 0.28 0.15

Note: The air performance data shown does not include internal static pressure losses due
to items such as filters and dampers. For exact air performance data based on specific unit
configuration, use the Greenheck CAPS selection program.

Housing 2-inch Inlet Gas



E GREENHECK Dimensional Data

Building Value in Air.

Direct Gas-Fired

All dimensions are shown in inches.

Evaporative Cooling (with or without heating)

r 1T 7T

Dimensions

All dimensions are shown in inches.



General: Make-up air unit shall be as manufactured by
Greenheck Fan Corporation or approved equal provided all
specifications are met. Greenheck Model TSU equipment is
used as the basis of design. Performance to be as scheduled
on plans. Make-up air unit shall be ETL listed to ANSI Z83.4
- 1999, CSA 3.7 - M99 (for 100% outdoor air) or ANSI Z83.18
- 2000 (for recirculation).

Gas Train and Controls: Direct gas-fired system shall have
a draw through design and field adjustable burner baffles.
Gas trains shall include a pilot ignition system and shall
have digital coded fault indicator capability. Fault indicator
shall provide service history by storing codes for the last
five faults. Dual safety shutoff valves shall be industrial
duty and use 120 VAC control signals. Temperature control
shall incorporate a Maxitrol electronic modulation control
system.

Unit Casing and Frames: Unit shall be of internal frame
type construction of galvanized steel. All frames and panels
shall be G90 galvanized steel. Where top panels are joined
there shall be a standing seam to insure positive weather
protection. All metal-to-metal surfaces exposed to the
weather shall be sealed, requiring no caulking at jobsite. All
components shall be easily accessible through removable
doors.

Insulation: Unit casing to be lined with 1-inch fiberglass
insulation. Insulation shall be in accordance with NFPA 90A
and tested to meet UL 181 erosion requirements. Double wall
shall be provided if specified.

Fan Section: Centrifugal fans shall be double width, double
inlet. The fan and the motor shall be mounted on a common
base and shall be internally isolated. All blower wheels shall
be balanced. Ground and polished steel fan shafts shall be
mounted in ball bearing pillow blocks. Bearings shall be
selected for a minimum L1g life in excess of 100,000 hours at
maximum cataloged speeds.

Motors and Drives: Motors shall be energy efficient,
complying with EPACT standards, for single speed ODP
and TE enclosures. Motors shall be permanently lubricated,
heavy duty type, matched to the fan load and furnished at
the specified voltage, phase and enclosure. Drives shall be
sized for a minimum of 150% of driven horsepower. Pulleys
shall be cast and have machined surfaces, 10 horse power
and less shall be supplied with an adjustable drive pulley.

Electrical: Allinternal electrical components shallbe prewired
for single point power connection. All electrical components

Our Commitment

As a result of our commitment to continuous improvement, Greenheck reserves the right to change

specifications without notice.

Specific Greenheck product warranties are located on greenheck.com within the
product area tabs and in the Library under Warranties.

shall be UL Listed, Recognized or
Classified where applicable and wired in
compliance with the National Electrical
Code. Control center shall include
motor starter, control circuit fusing,
control transformer for 24 VAC circuit,
integral disconnect switch and terminal
strip. Contactors, Class 20 adjustable
overload protection and single phase
protection shall be standard.

Filter Section: Filters shall be mounted
in a V-bank arrangement such that
velocities across the filters do not
exceed 550 feet per minute. Filters
shall be easily accessible through a
removable access panel.

Weatherhood: Weatherhood shall be
constructed of G90 galvanized steel
with birdscreen mounted at the intake.

Recirculation (optional): Recirculation airflow shall be
controlled by adjustment of return damper position. Input
signal for return damper shall be from building pressure
sensors, potentiometer or manual switch. Recirculated air
shall not be permitted to pass across the burner. A self-
adjusting burner bypass damper shall maintain a constant air
volume across the burner to ensure proper gas combustion.
Bypass damper shall operate automatically without an
electronic input control signal.

Variable Volume (optional): Volume shall be varied
by either a 2-speed motor or variable frequency drive.
Input signal for fan speed shall be from building pressure
sensors, potentiometer or manual switch. A self-adjusting
burner bypass damper shall maintain a constant air volume
across the burner to ensure proper gas combustion. Bypass
damper shall operate automatically without an electronic
input control signal.

Evaporative Cooling Section (optional): Evaporative
cooling section shall include a galvanized steel housing with
louvered intake, 2 inch aluminum mesh filters and a stainless
steel evaporative cooling module all provided by the make-
up air unit manufacturer. The louver shall be stationary type
with drainable blades, designed to withstand wind loads of 25
PSF. Evaporative cooling media shall be Munters GLASdek
with a depth of 12 inches for a cooling effectiveness of 90%.
Drain and overflow connections shall be provided.

Greenheck P.0. Box 410 e Schofield, WI 54476-0410 ¢ Phone (715) 359-6171 e greenheck.com

Copyright © 2012 Greenheck Fan Corp. ® 00.TAP.1019 R6 8-2012 HG



Model “400” OVENPAK® Gas Burner
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Design and Application Details

OVENPAK® Burners are nozzle-mixing gas burners
for many industrial direct-fired applications where
clean combustion and high turndown are required.
They are simple and versatile for use on a variety of
heating applications.

The Model “400” OVENPAK®Burner (shown at
right) includes a combustion air blower with non-
sparking paddle wheel-type impeller, pilot, spark
ignitor, stainless steel discharge sleeve, mixing cone,
self-contained internal air and gas proportioning
valves, and provision for your flame safeguard
sensor.

Right: Model 415 OVENPAK® Gas Burner with optional:
e combustion air filter

* connecting base and linkage assembly

* electrical control motor (by others)

Cross sectional view of a Model “400” OVENPAKe Gas
Burner

10/92

Principle of operation (illustrated at left)

The OVENPAK® Burner is designed for industrial
air heating applications. It is available in two basic
versions: 1) packaged with integral combustion air
blower, or 2) for use with an external blower. Both
versions include a gas and air valve, internally linked
together to control the gas-air ratio over the full
operating range. The gas flows through the nozzle,
then along the inside of the burner cone where
combustion air is progressively and tangentially mixed
with the gas. This produces a very wide turndown
range and a highly stable flame under a variety of
operating conditions.
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Model “400” OVENPAK® Gas Burners

Design and Application Details

Model “EB” (external blower) OVENPAK® Burners
(shown at right), like all OVENPAK® Burner assem-
blies, are designed to deliver heat through a patented
mixing cone and stainless steel sleeve.

Flanged burner body design on all OVENPAK®
Burner assemblies simplifies mounting and installa-
tion on your application. Burner can be installed in
any position that does not conflict with your control
motor or flame detector requirements.

Minimal torque requirements permit use of most
electric or air operators in conjunction with the op-
tional (Maxon supplied) connecting base and linkage
assemblies.

Model “EB-MA” OVENPAKe Burner with discharge sleeve
and optional manual gas control

“EB-MRV” versions (photo at right)

“EB-MRV” versions of OVENPAK® Burners permit
air/fuel ratio control via a Maxon MICRO-RATIO®
control valve throughout the firing range. They differ
from standard “EB” burners in that internal gas and air
butterflies and the related shafts and linkages are
omitted.

In normal operation, air and fuel will be propor-
tioned by an external Maxon MICRO-RATIO® Control
valve.

Maximum capacities match those cataloged for
“EB” burners of equivalent size and differential air
pressure. Minimum capacity and air differential
pressure will vary with your application.

view into
cone of
EB version

Model EB-3 OVENPAKe Burner arranged for external
blower source with connecting base and linkage assembly
to adapt customer's automatic control motor

“400-MA” and “EB-MA” versions

Model “400-MA” versions include a combustion air
blower in your choice of the voltages shown on page
2107, but provide constant combustion air volumes.
They differ from “standard” versions by use of a
slotted adjustable air butterfly locking device as
shown in photo at left. Internally, the linkage normally
cross-connecting air and gas butterflies is omitted.

In normal operation, the air butterfly is set to the
desired air differential pressure, and the fuel only is
throttled by a separate control valve. Maximum
capacities match those cataloged for “standard”
burners of equivalent size. Minimum capacities with
full air flow will be higher than those of “standard”
+burner.

Model “EB-MRV” OVENPAKe Burner with optional 12"
discharge sleeve
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Capacities and Specifications — 60 Hertz

Standard Model “400” OVENPAK®Burner in-
cludes a combustion air blower with motor.

60 Hz Motor Voltages Available

Maximum capacity of Model “400” OVENPAK® Horsepower | Type ;;gﬁ?:& 230#2‘22;3/60 575/3/60
Burner is affected by the static pressure within the E—
combustion chamber. Data shown assumes firing in 1/3 & 1/2 En‘;tliséd X X X
the open, or into an airstream with enough oxygen to ol
complete the combustion process. If burner is fired into 3/4 &1 Endos}éd X X X
an oxygen-starved chamber or airstream, capacities Totally Not
may be reduced as much as 25-30%. Do not attempt 112,283 | £ ciosed | Available X X
to operate beyond the duct static pressure range
shown. For higher back pressure applications, select
from Model “EB” or “EB-MRV” OVENPAK®Burner
options.
All gas pressures are differential pressures and
are measured at the gas pressure test connection on
the backplate of each OVENPAK® Burner. Differential
pressures shown are approximate.
Capacities and Operating Data — Model 405 through 422M
Burner Model 405 407M 408 408M 412M 413M 415 422M
Motor Horsepower: 1/3 1/2 1/3 3/4 1/2 3/4 1/3 3/4
Specification Frame Number: 48 48 48 56 48 56 48 56
-5.0 to 550 880 ; 1650
-0.5" wc 28" 3.4" 1.7"
| +0"we 500 750 800 790 1200 1300 1500 2150
vl ° 23" 2.5" 28" 2.7" 28" 3.3" 1.4" 2.9"
) c +1.0" we 475 700 760 750 1100 1190 1425 2000
Maximum T : 2.1" 22" 26" 2.5" 24" 2.8" 1.3" 25"
Capacities | o \ 450 600 720 640 925 1100 1350 1725
(1000's Btu/hr) T +2.0" we 19" 16" 2.3 18" 17" 24" 11" 1.9"
with Natural Gas | p . . . . . . u .
Pressures ("WC) T " . 510 . 550 800 1000 . 1610
| +3.0" we Y 13 13" 20" 16"
g +4.0" we 450 495 750 900 1500
) 0.9" 1.1" 1.1 1.6" 1.4"
+5.0" W 475 800 1420
: 1.0" 1.3" 1.3"
Minimum Main plus pilot 15 20 37
Capacities
(1000's Btu/hr) Pilot only 10 15 20
Required natural gas differential
pressure to burner inlet ("wc) 3.0 35 41 4.5 52 42 72
Approximate flame length 1to _ 2-1/2 to 1-1/2 to
in still air 1/2to 1 ft. tapf | 1R 1 to 2-1/2 ft. 31/2 it ot

2/10
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Capacities and Specifications — 60 Hertz
Capacities and Operating Data — Model 425 through 487M
Burner Model 425 432M 435 442M 445 456M 470M 487M
. 1or1-1/2 | 1or1-1/2
Motor Horsepower: 3/4 3/4 3/4 (1] [1] 1-1/2 2 3
Specification
Frame Number: 56 56 56 56 56 143T 145T 182T
-5.0 to 2750 3850 5175 6400 8050 10060
-0.5" we 27" 22" 3.4" 3.6" 3.7" 4.6"
£0" we 2500 3200 3500 4150 4500 5600 7000 8700
b = 22" 3.6" 1.8" 25" 2.6" 28" 2.8" 3.4"
Ul L10"we 2375 3000 3325 4000 4280 5340 6570 8400
c . 2.0" 32" 1.6" 24" 23" 25" 25" 3.2"
Maximum T +2.0" we 2250 2800 3150 3800 4125 5200 6300 8200
Capacities | o ) 1.8" 2.8" 1.4" 2.1" 22" 2.4" 2.3" 3.0"
(1000's Btu/hn) | £
with Natural Gas | p | +3.0" we 2650 3650 5000 5500 7500
Pressures ("wc) | T 25 1.9 22 1.7 25
H 4.0"we 2500 3500 4600 5000 6200
c . 22" 1.8" 1.9" 1.4" 1.7"
S +5.0" we 2250 3300 4100 4500 5500
- 1.8" 1.6" 1.511 1'211 1.411
" 3500 5000
+6.0" we 07" ot
Minimum Main plus pilot 60 87 110 125 150 175
Capacities
(1000's Btu/hr) Pilot only 35 45 90 105 115 117
Required natural gas dlﬁe:entlal 36 4.9 38 4.9 45 51 50 76
pressure to burner inlet ("wc)
App’°"'“i‘:ts";"fl'::‘e length 2-1/2 to 3-1/2 t. 3';/ 2 | 4to5f | 4t06ft | 51071 | 608 | 81010t

[1] Horsepower will be either 1 HP or 1-1/2 HP, depending upon motor voltage



Model “400” OVENPAK® Gas Burners

Capacities and Specifications — 50 Hertz

Standard Model “400” OVENPAK®
Burner includes a combustion air blower

Page 2109

50 Hz Motor Voltages Available (possible net extra cost)

with motor. Horsepower Type 190-200/1/50 | 380-415/3/50 500/3/50
Maximum capacity of Model “400” Totally
) . 1/3 & 1/2 X X X
OVENPAK®Burner is affected by the static Enclosed
pressure within the corr)kl)ustllon chamber. 3/4 & 1 ETotIa"yd X X X
Data shown assumes firing in the open, or nclose
into an airstream with enough oxygen to 1-1/2,2 &3 Eﬁztlig’(;d X X X
complete the combustion process. If burner
is fired into an oxygen-starved chamber or
airstream, capacities may be reduced as
much as 25-30%. Do not attempt to operate
beyond the duct static pressure range
shown. For higher back pressure applica-
tions, select from Model “EB” or “EB-MRV”
OVENPAK®Burner options.
All gas pressures are differential
pressures and are measured at the gas
pressure test connection on the backplate
of each OVENPAKe Burner. Differential
pressures shown are approximate.
Capacities and Operating Data - Model 405 through 422M
Burner Model 405 407M 408 408M 412M 413M 415 422M
Motor Horsepower: 1/3 1/2 1/3 3/4 1/2 3/4 1/3 3/4
Specification Frame Number: 48 48 48 56 48 56 48 56
" 460 735 1375
3 -5.0" we 20" 24" 1.2"
c 3.0" 460 735 1375
Maximum T| -0 we 2.0" o 2.4" 1.2" o
Capacities
. s " 415 625 670 660 1000 1080 1250 1800
(1000's Btu/hr) | 1| 0" we 1.6" 1.7" 2.0" 1.9" 2.0" 25" 1.0" 20"
with Natural Gas | p
Pressures ('we) | T|  ,11.0" we 390 585 630 625 920 990 1190 1670
I : 1.4" 1.5" 1.7" 1.7" 1.7" 2.4" 0.9" 1.8"
c
" 920 1440
s| +2.0"wc 1 7 13"
Minimum Main plus pilot 15 20 15 20 37
Capacities
(1000's Btu/hr) Pilot only 10 15 20
Required natural gas.dlffe:entlal 25 53 3.0 26 35 41 29 56
pressure to burner inlet ("wc)
Approximate flame length 1to 1-1/2 to 2to
in still air 12101t 14 | V21 Tto2ft 2t 2172 ft.

2/10
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Capacities and Specifications — 50 Hertz

Capacities and Operating Data - Model 425 through 487M

Burner Model 425 432M 435 442M 445 456M 470M 487M
. 1or1-12 | 1or1-1/2
Motor Horsepower: 3/4 3/4 3/4 (1] (1] 1-1/2 2 3
Specification
P Frame Number: 56 56 56 56 56 143T 145T 182T
-5.0" we 2300 2920 4325 5350 6700 8400
D - 1'9Il 1-3M 2.4H 2'5H 2,6” 3'2H
u -3.0" we 2300 2920 4325 5350 6700 8400
C ' 1.9" 1.3" 24" 2.5" 2.6" 32"
Maximum T £0" e 2090 2670 2780 3460 3760 4670 5850 7250
(1ggga0éttle; ) s £ 1.6" 2.5 1.4 1.8" 1.8" 1.9" 20" 2 3
's Btu/hr
. T
with Natural Gas | o |  +1.0" we 1?20 22ng 31320 41420 515(;0 7205130
Pressures ("wc) | T : : : : : :
I 2.0" we 3220 4340 5250 6850
(53 re 1.5" 1.7" 1.6" 21"
+3.0" we - - 612570
Minimum Main plus pilot 60 87 110 125 150 175
Capacities
(1000's Btu/hr) Pilot only 35 45 90 105 115 117
Required natural gas dlffe:entlal o5 38 25 38 31 36 50 50
pressure to burner inlet ("wc)
Approximate flame length 3to 3-1/2 to
in still air 2to 3 ft. 412 ft. 4t 41to5ft. 51to 6 ft. 7 to 8 ft.

[1] Horsepower will be either 1 HP or 1-1/2 HP, depending upon motor voltage
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Capacities and Specifications
External Blower (EB) versions

pressures ("wc)

Combustion and |Differential Air Pressure ("wc) 3 4 5 6 8 9 10 11
Cooling Air
required Volume (SCFM) 150 170 190 210 240 255 270 280
Maximum Capacity 460 580 715 780 870 910 960 | 1000
EB-1 Heat Releases 1y & pilot 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60
OVENPAK® (1000's Btu/hr)

Burner Pilot only 45 45 45 45 45 45 45 45
Natural Gas At burner inlet 2.1 3.4 5.1 6.1 7.6 8.3 9.2 10.0
differential

pressures ("wc) At burner gas test connection 2.0 3.1 4.7 5.6 7.0 7.6 8.5 9.2

Flame Lengths |In still air 4" to 15" beyond end of discharge sleeve
Combustion and |Differential Air Pressure ("wc) 3 4 5 6 8 9 10 11
Cooling Air

required Volume (SCFM) 220 250 280 310 355 375 395 415
Maximum Capacity 750 980 | 1200 | 1330 | 1450 | 1500 | 1550 | 1600

EB-2 Heat Releases 1y im & pilot 60 | 60 | 60 | 60 | 70 | 70 | 75 | =0

OVENPAK® (1000's Btu/hr)

Burner Pilot only 25 25 25 25 30 30 35 35
Natural Gas At burner inlet 3 5.2 7.8 9.5 113 | 121 | 129 | 138
differential

pressures (“wc) |At burner gas test connection 2.5 4.2 6.3 7.7 9.2 9.8 105 | 11.2

Flame Lengths |In still air 12" to 30" beyond end of discharge sleeve
Combustion and |Differential Air Pressure ("wc) 3 4 5 6 8 9 10 11
Cooling Air

required Volume (SCFM) 350 405 455 495 575 615 650 675
Maximum Capacity 1620 | 1900 | 2120 | 2320 | 2670 | 2840 | 3000 | 3150

EB-3 Heat Releases 1y m & pilot 9 | 95 | 105 | 115 | 130 | 140 | 150 | 155

OVENPAK® (1000's Btu/hr)

Burner Pilot only 45 45 50 55 65 70 75 75
Natural Gas At burner inlet 4.1 5.6 7.0 8.3 110 | 125 | 139 | 154
differential

pressures ("wc) At burner gas test connection 1.6 2.2 2.8 3.3 4.4 5.0 5.6 6.2

Flame Lengths |In still air 2 to 3 feet beyond end of discharge sleeve
Combustion and |Differential Air Pressure ("wc) 3 4 5 6 8 9 10 11
Cooling Air

required Volume (SCFM) 550 635 710 775 895 950 1000 | 1050
Maximum Capacity 2320 | 2800 | 3230 | 3500 | 3950 | 4150 | 4330 | 4600

EB-4 Heat Releases 1.0 m & pilot 100 | 115 | 130 | 140 | 160 | 170 | 180 | 190

OVENPAK® (1000's Btu/hr)

Burner Pilot only 40 40 40 45 50 55 55 60
Natural Gas At burner inlet 25 3.7 4.9 5.8 7.4 8.1 8.8 | 10.0
differential

At burner gas test connection 1.9 2.8 3.7 4.3 5.5 6.1 6.6 7.5

Flame Lengths

In still air

2-1/2 to 3-1/2 feet beyond end of discharge sleeve

12/92
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Model “400” OVENPAK® Gas Burners

Capacities and Specifications
External Blower (EB) versions

Combustion and |Differential Air Pressure ("wc) 3 4 5 6 8 9 10 11
Cooling Air
required Volume (SCFM) 665 770 860 940 | 1080 | 1150 | 1210 | 1270
Maximum Capacity 2940 | 3500 | 3980 | 4420 | 5130 | 5450 | 5740 | 6000
EB-5 Heat Releases 1y . & pilot 155 | 180 | 200 | 220 | 255 | 270 | 285 | 300
OVENPAK® (1000's Btu/hr)

Burner Pilot only 25 30 35 35 40 45 50 50
Natural Gas At burner inlet 2.2 3.1 4.0 4.9 6.6 7.5 8.3 9.1
differential

pressures ("wc) At burner gas test connection 1.3 1.8 2.3 2.9 3.9 4.4 4.8 5.3

Flame Lengths |In still air 3 to 5 feet beyond end of discharge sleeve
Combustion and |Differential Air Pressure ("wc) 3 5 8 11 16 18 22 24
Cooling Air

required Volume (SCFM) 975 | 1260 | 1590 | 1870 | 2250 | 2390 | 2640 | 2760
Maximum Capacity 4710 | 6700 | 9500 | 11200 | 13500 | 14300 | 15800 | 16500

EB-6 '("f;go':"se;if;? Minimum & pilot 335 | 390 | 490 | 575 | 695 | 735 | 815 | 850

®

OVENPAK Pilot only 100 100 100 115 140 145 165 170

Burner
Natural Gas At burner inlet 2.8 5.6 11.3 | 157 | 22.8 | 25.6 | 31.3 | 34.1
differential

pressures (“wc) |At burner gas test connection 2.0 4.0 8.1 11.2 16.3 183 | 223 | 243

Flame Lengths  |In still air 3 to 8 feet beyond end of 8 to 1_2 feet beyond end of
discharge sleeve discharge sleeve
Combustion and Differential Air Pressure ("wc) 3 5 8 11 16 18 22 24
Cooling Air

required Volume (SCFM) 975 | 1260 | 1590 | 1870 | 2250 | 2390 | 2640 | 2760
Maximum Capacity 4710 | 6700 | 9500 | 11200 | 13500 | 14300 | 15800 | 16500

EB-7 'E'f;goiegﬁ/sﬁf Minimum & pilot 335 | 390 | 490 | 575 | 695 | 735 | 815 | 850

®

OVENPAK Pilot only 100 100 100 115 140 145 165 170

Burner
Natural Gas At burner inlet 1.8 3.6 7.3 10.1 148 | 166 | 20.2 | 221
differential

pressures ("wc) |At burner gas test connection 1.0 2.0 41 5.6 8.2 9.2 11.2 12.2

Flame Lengths

In still air

3 to 8 feet beyond end of
discharge sleeve

8 to 12 feet beyond end of

discharge sleeve




Model “400” OVENPAK® Gas Burners

Accessory Options

Air filter assemblies and silencers

Air filter assemblies help to trap airborne particu-
late matter. They are offered with washable replaceable
filter elements or with permanent metallic elements (as
shown in photograph above). Filters mount onto
OVENPAK® Burner's blower housing (or silencer
housing of burners so equipped) and surround the
blower motor and combustion air inlet.

Filter silencers help reduce noise levels. They
mount onto OVENPAK® Burner's blower housing and
enclose the blower motor and combustion air inlet (as
shown in above photograph). They can be furnished in
conjunction with a permanent or replaceable filter
element assembly described above.

6/96

dB(A) sound levels
from actual tests con-
ducted at full-rated 60 Hz
capacity are shown in table
at right. Measurement point
is shown in sketch below.
(Meter was set to A-scale,
slow response.)

Operation on 50 Hz
power results in lower
rotational speed of blower,
and so reduces air output,
capacity, and resulting
noise levels. 50 Hz noise
levels should not exceed
the above data measured
on 60 Hz operation.

Optional
Air Filter

Point

Measurement

Page 2113

Sound Level dB(A)
Burner
Model | Standard| with
Burner | Silencer
405 84 75
407M 83 77
408M 84 75
408 87 78
412M 81 73
413M 82 72
415 89 77
422M 88 79
425 89 78
432M 88 80
435 87 78
442M 89 80
445 89 81
456M 90 83
470M 92 83
487M 94 85
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Model “400” OVENPAK® Gas Burners

Accessory Options

Universal Joint Arrangements (for all
versions except EB-MRYV) allow control of as many as

5 burners by a single control motor. Torque require-
ment is 10 in-Ibs for EACH burner driven. Primary
burner should drive no more than 2 Secondary burners
to either side of itself.

Miniature universal joints simplify burner alignment.
Aluminum connecting rod can be cut to fit actual
burner spacing. (Allowable distance between adjacent

burner centerlines is 21" — 33" for 422M and smaller,
23.5"—36" for larger burners.)

B ngle
: ib . /
Nk 5
1. 7 116" Dia. x 22° Lg.
Aluminum Rod
(Maximum Length)

Model “400” OVENPAK® Burner
with Control Motor

i 25° (Max)

“Bend”

! 718" Dia. x 22* Lg.
Aluminum Rod

{Maximum Length)

To order, specify:
1. Primary and secondary burners
2. Any other accessories desired
3. Required quantity of Universal Joint Assemblies

Manual Handle Kit permits setting and locking
air and fuel valves at a constant firing rate. See photo

below.

Auxiliary Switches

Maxon offers 4 types, all cam-actuated by the
burner main operating shaft. (If Universal Joint Ar-
rangements are used, switch must mount on furthest
left burner.) Field installation MAY require burner
modification per instructions provided in Product
Information Sheet2000-7/8.

Low Fire Start Switch Assembly (SPDT) opens
the circuit when burner leaves minimum position. Also
available in Weatherproof and Hazardous Location/
Weatherproofversions.

High and Low Fire Position Switch Assembly
includes 2 SPDT switches. One switch may be field-
set to activate at high fire position, while other is set to
activate at low fire position. Switch assemblies are
also available in a weatherproof version.

Low Fire Start Switch shown

Discharge Sleeve Mounting Gaskets
Standard discharge sleeve gasket provides
adequate sealing in most applications.
High Back Pressure Gasket Kit includes 2 addi-
tional gaskets to provide sealing against back pres-
sures as shown in sketch below.

Add’l Gaskets in
H.B.P. Gasket Set

Burner

Std. Gasket
Standard With

Arrangement High Back Pressure Kit
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Accessory Options

Hi/Lo Control Motor Sets for high or low firing.
Optional setincludes 2-position unidirectional 11-
second 120v 50/60 Hz motor and connecting base with
mounting linkage. See table below for dimensions
which differ from standard burner.

See also
Dimensional
Page

" Cond. Conn. P
R ——e

Dimensions in Inches
Burner Model
P R T
EB-1, 2 405 - 413M 10.25 17.63 7.75
EB-3 415 - 422M 10.19 17.56 7.75
EB-4,5 425 to 442M 11.69 19.06 8.75
EB-6, 7 445 - 487M 16.69 24.06 8.75

8/14

Discharge Sleeves are available in 3 versions:

— Standard sleeve is 8" long, made of #310 SS, and
is suitable for downstream temperatures up to
1000°F (538°C).

— For higher velocities, specify 12" long sleeve made
of #310 SS for downstream temperatures up to
1000°F (538°C).

— For higher downstream temperatures between
1000°F (538°C) and 1500°F (816°C), specify 8" long,
#RA 330 SS sleeve.

ﬂ‘ 120

310 SS (std.) or

RA 330 (Hi Temp.) 310SS
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NOTE: For dimensions not shown,
see pages 2117 and 2118

(4) 1/2" diameter
Mounting Holes

K diameter

¥ + Spark Ignitor
il
TN
Ll 45°
Ll R
Radius of

——EE—

-~ DD—!

Model “400” OVENPAK® Gas Burners

Dimensions (in inches)
Model “400” and “400-MA” OVENPAK® Burners

—CC—

Optional Air

Filter Assembly
1/8" NPT Blower
Air Pressure
Switch Connection

UV Scanner
Adapter Plate
Mounting Position

~ FF

HH

N

T - T
3/8"
g NPT
-@
¥
L R
SR U S "N

1/2" Flame Rod
& 3/4" UV Scanner
Connection

Mounting
Bolt Circle
NOTE: Use of auxiliary switches will add to dimension D.
Model| A [ B[ c [ D| E F G H|J| K L{M|[N]|]cCcCc|DD|EE|FF| GG | HH | JJ | KK
405 8.81(11.37| 14|3.66 1731 17.81/14.37[17.06
407M 15.25/15.87| 18[4.69| | 19.69|21.69(18.62
408 8.81 [11.37| 14(3.66 19.12]| 17.81[14.37[ 17.06
208M 3.75| 1 6.62| 8.87 |10.30 8.44 6.31] 8.44 3.62
5.44 13.19 4.37 0.25 17.31
412M 15.25| 15.87 18|4.69 19.69(21.69| 18.62
413M 19.12
415 8.81(11.37| 14 17.75(14.37|17.06
4.75[1-1/4 7.69| 8.81]10.25 10.37 8.25|10.37(4.44 3.59| 17.31
422M 15.25| 15.87 19.56(21.69] 18.62
425 1-1/2 12.12|14.44 3.94 20.5 |20.25(19.75
432M 15.25| 15.87 2.81 21.25(23.56|29.62
5.75 8.42|10.06] 11.88[14.69[12.50| 5.44[10.25| 12.5 |5.62 18.25
435 12.12| 14.44 18|3.94 20.5 |20.25(19.75
442M 2 2.81 21.25(23.56
6.06 0.37
445 15.25| 15.87 225
25 | 235
456M 29.62
6.81 8.07|14.38|16.88| 19.31| 14.62| 6.5 [12.25|14.75(6.69 5.37
470M 24
3 17.75|17.79( 19 26.81|25.94
487M

*Main fuel gas inlet NPT

Pipe threads on this page conform to NPT (ANSI Standard B2.1)
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Dimensions in inches)
Model EB, EB-MA, and EB-MRV OVENPAK® Burners

NOTE: Use of auxiliary switches will add to dimension D.

Model | A B c|D E F G H J K L M N U \' w X Y AA | BB
EB-1

3.75 6.62 8.44 6.31| 8.44 | 3.62 5.44
EB-2 1-1/4(5.44 8.87 | 10.31| 13.19 4.37 025|725 8.62|6.37 | 0.44 | 5.44 4
EB-3 |4.75 7.69 10.37 8.25 110.37| 4.44 5.38
EB-4
EBS 575 2 8.42(10.06| 11.88| 14.69| 12.5 |5.44|10.25| 12.5 | 5.62 9.25110.62| 8.87 775| 6 6

6.06 0.37 0.56

EB-6 11.7-
=57 6.81] 3 8.07|14.38( 16.88| 19.31| 14.62| 6.5 | 12.25| 14.75| 6.69 9.62 [11.12 5 10.25| 8.5 8

Refractory Lined Discharge Sleeve

B;ir::r A B Cc D dia.
4231-,15132” 8.38 10.13 14.06 12.63
e oo | Mms | 8% | 120 | mae | 148
Epness | 0% | Mo | 180 | e
Empeey | 0% | 10 | w0 | s

Pipe threads on this page conform to NPT (ANSI Standard B2.1)

8/14
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Accessory DiImensions i inches)

Filter with silencer for Model “400” OVENPAK® Burner

Required
dimension
('TT' minus 'SS’)
for filter removal

>

Position §}:

NN PP

MM

[._ 12.1 3"—-]

LL
-

Posltlén #1*

w2

1/4" NPT Gas =
Pressure Test Port-l//

Spark Ignitor
1/4" NPT Air

Main Gas Inlet

Alternate Air Inlet Positions
(interchangeable in field)

* Position #1 will be supplied If
alternate position Is not specified

1/8" NPT Blower
Alr Pressure
Switch Connection

Sight Glass

(optional)
® NOTE: Upper sight glass replaced by

{2.1 2"

& 3/4" UV Scanner

Connection

“UV Scanner Adapter Plate, 1" NPT,

if used (optional)

Discharge Sleeve

(optional) 12" long.

Model “400” OVENPAK® Gas Burners

Silencer Filter
L Assembly
(w/permanent element)

|_-Silencer Filter
Assembly (with
replaceable element)

| —Silencer Assembly

Model JJ LL MM NN PP RR SS T uu
405 14.4 12.4 19.3 10.4 23.2 29.9 33.6
407M 21.7 15.1 21.9 7.8 24.7 314 35.1
408 14.4 12.4 19.3 10.4 23.2 29.9 33.6
2080 23.2
412M 21.7 15.1 16 21.9 7.8 24.7 314 35.1
413M
415 14.4 12.4 19.3 10.4 23.2 29.9 33.6
422M 21.7 15.1 7.8 231 24.7 314 35.1
425 20.2 14.5 219 8.3 24 25.9 32.6 36.3
432M 23.6 18.1 22 24.9 10.8 24.9 31.9 38.5 42.3
435 20.25 14.5 16 21.4 8.3 24 25.9 32.6 36.3
442M 23.6 24.9
445 18.1 22 24.9 10.8 31.9 38.5 42.3
2560 23.5 28.6
470M
2670 25.9 20.2 24 29.2 12.8 29.6 33.9 42.7 44.3

Pipe threads on this page conform to NPT (ANSI Standard B2.1)
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Component Identification

Blower Housing

Impeller Guard Blower Air Switch Connection

Impeller\.

One of four X
locknuts for Air Butterfly Valve

centering cone Discharge Sleeve

Discharge Sleeve
Gasket

Mixing Cone

~\2//
Set Collar—

Gas Pressure
Test Connection

' Air Butterfly
Locking Device
i (MA version only)
|

[ Air Valve Linkage

Pilot Adjustable Orifice
and Pilot Gas Inlet

Flame Rod
with Rubber Cover
(or UV scanner mounting port)

Spark Ignitor
with Rubber Cover
(located on opposite side)

Operating Shaft
Operating Crank

Gas Butterfly Valve

Sight Glasses Gas Valve Linkage

Automatic Control

Motor Operator Connecting Base and

(optional or by others) Linkage Assembly

Suggested spare parts Nameplate

— Spark Ignitor — Discharge Sleeve and Gasket JAN

— Flame Rod, if used — Motor ( N

— Filter Elements, if used — Impeller Mm“

— Mixing Cone — Gas/Air Valve Linkage Kit Odvv?:ﬁl;oo O

To order parts for an existing OVENPAK® Burner assembly, list: GAS sunnuAr:';(a@

1. Name(s) of part(s) from above illustration CANADIAN 873,655 PAT 1971

2. Quantity of each required S,SIE:“:_____]

3. OVENPAK®Burner nameplate information: " ioncomon ‘\
¢ size and model number of burner [ n e Date
 assembly number O ‘:é;’:f!;f!ﬁ; of
¢ date of manufacture uaxon comeomaTion J Mfr.
* if available, serial number of Maxon fuel shut-off valve in-line to OVENPAK® \

Burner (This serial number is on Maxon valve's nameplate.)

8/14
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Model “400” OVENPAKe Gas Burners

Suggested Maintenance/Inspection Procedures

Discharge sleeve and cone alignment
Centering of the mixing cone provides a small
annular opening for the flow of some cooling combus-
tion air along the discharge sleeve wall. We SUGGEST
periodic inspection from the discharge side of the
burner to assure that this alignment is maintained.

Caution: Tightening can lead to cone distortion
and greatly reduce cone and discharge sleeve
life. Cone should be free to move and allow for
thermal expansion.

If re-adjustment is necessary, back out the four lock
nuts and re-center mixing cone with adjusting screws
handtight. Back each screw out one-half turn before re-
locking. This allows for thermal expansion as cone
gets hot.

Filters should be inspected regularly and cleaned,
using a vacuum to remove loose/dry accumulations,
then washing and/or degreasing as appropriate for the
filter type used.

To replace flame rod or spark ignitor:

1. Check Table 1 at right for dimension “Y” and cut tip
to length shown.

2. Insert 1/2" NPT collar into burner and snug into
position.

3. Insertinsulator through collar into burner.

4. Check table for dimension “X”, position accordingly,
and tighten locking bushing until insulator is held
firmly.

WARNING: Over-tightening locking bushing may

damage insulator.

NOTE: A full-wave 6000 volt spark ignition transformer
is suggested for use with Maxon burner equipment.

Flame Rod

Locking 1/2" Collar

Bushing Insulator

NOTE: 1/2" x 1" adapter bushing supplied by others

Table 1: Flame rod and spark ignitor dimensions
for all Model “400” OVENPAK® Burners
manufactured after 1/1/91 @

Spark Ignitor Flame Rod
Burner Model Dimensions Dimensions
X Y X Y V4
405
407M
408M
EB-1 1.3 4 4 6 2.9
408
412M
413M
EB-2 1.3 4 4 8.7 2.9
415
EB-3 1.5 4 4 6 2.9
422M
425
_ 432M
Eg 4 1.0 4 .8 10.8 3.5
5 | 435
442M
445
456M
- .75 4 4 12.8 2.9
470M
487M
EB-6
EB-7 --- .75 4 .8 18.8 3.3

® Manufactured date is stamped on metal nameplate
of Model “400” OVENPAK® Burner. For specifics
relative to units manufactured prior to 1/1/91, see
Product Information Sheet2100-3.
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Maxon Pre-Assembled Package
Model “400” OVENPAK® Gas Burner System

Save time and reduce your installation costs with a
completely assembled and pre-wired burner and pipe
train “package’.

All system components have been carefully se-
lected to match the high performance characteristics of
the Model “400” OVENPAK® Gas Burner.

The compact design of this “packaged system”
makes mounting to your duct fast and easy. Connect
to the gas line and bring in electricity. It's wired and
piped, ready to go.

6/03

425 OVENPAK®
package system
installed and
mounted onto a
Maxon
pre-fabricated
heater/duct section

All pre-assembled package systems include a
Model “400” OVENPAK® Burner and pipe train. The
pipe trains are available with “Block and Bleed” ar-
rangement options only.

Additional application flexibility is provided with five
different sized systems, all with 40:1 turndown
capacity ranges.

Packaged OVENPAK® Burner systems may also be
mounted in a pre-fabricated combustion heater/duct
section by Maxon. This option is value-engineered to
give you the most for your dollar spent.
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Model “400” OVENPAK® Gas Burners

Design / Application Summary

Five Model "400" OVENPAK® pre-assembled package options:

OVENPAK® Burner Model > 405 | 408 | 415 425 435
Horsepower 1/3 3/4
Totally Enclosed Blower Motor
Frame Number 48 56
Maximum Capacity (Btu/hr) 500,000 800,000 1,500,000 2,500,000 3,500,000
Minimum Capacity (Btu/hr) main plus pilot 15,000 20,000 37,000 60,000 87,000
Minimum natural gas pressure required at pipe train inlet 6" wc 10" we 9" we 14" we
Inlet pipe train size NPT 1.25" 1.5"
Approximate overall envelope dimensions 42" long x 40" high x 24" wide

Pre-assembled pipe train “package”

includes the following components:

— Burner gas shut-off cock

— Main inlet gas shut-off cock

— Pilot gas train consisting of:
¢ Pilot gas shut-off cock
* Pilot gas pressure regulator (maximum 1 PSIG

natural gas inlet pressure)

* Pilot gas solenoid valve, 115/60VAC

— Main gas pressure regulator (maximum 1 PSIG
natural gas inlet pressure)

— Combustion air pressure switch, automatic reset,
NEMA 1, 115/60VAC

— Combination high and low gas pressure switch,
manual reset, NEMA 1, 115/60VAC

— Spark ignition transformer, 6000 volts, NEMA 1, 115/
60VAC

— NEMA type 12 and 13 junction box with terminal
wiring strip

— Normally open vent solenoid valve, 115/60VAC

A complete packaged system also includes:
e Maxon Model “400” OVENPAK® Burner assembly
— Connecting base and linkage assembly to adapt
customer-supplied automatic control motor
(optional)
— Low fire start switch (mounted to OVENPAK®
Burner)
— Air filter assembly
e Maxon main gas shut-off valve, position “L”, 115/
60VAC
e Maxon main gas “blocking” shut-off valve, position
“L”,115/60VAC00000000

Factory pre-wiring includes the following

components for 115 volts 60 hertz AC:

— Low fire start switch

— Combustion air pressure switch

— Combination high and low gas pressure switch

— Pilot gas solenoid valve

— Normally-open vent solenoid valve (when used)

— Sparkignition transformer

— Maxon “main” and/or “blocking” gas shut-off valve(s)

— NEMA type 12 and 13 junction box with terminal
wiring strip

Field wiring is required:

— To the packaged system's junction box wiring strip

— To the Model “400” OVENPAK®Burner's combustion
airblower motor

— Between your flame safeguard relay and the
OVENPAK®Burner's flame sensor
NOTE: A flame rod may be furnished by Maxon; UV
detector is a part of the control package when
supplied by Maxon or may be supplied by others.

— Other field wiring connections may be required if your
control circuit includes high/low temperature limits,
automatic temperature controller, and/or other
miscellaneous safety limit switches.
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Maxon Packaged Heater/Duct Sections

Reduce your fabrication time with a complete
combustion heater/duct including the prewired and
prepiped Model “400” OVENPAK® Burner system
package.

Easy installation is provided by flanged duct
connection joints. Burner is mounted to a .312" mild
steel wall, lined with 6" thick fiber insulation. The other
16 gauge aluminized steel heater/duct walls are ready
for your insulation.

(1;_?.’ ’B’i’ i + [f)
B = — i
PR EAT
1
C

Appilication flexibility is offered by three sizes of
ducts. All sizes can be fabricated to have return/inlet
opening at any 90° increment position (viewing from
the back of the OVENPAK® Burner). Continuous welds
on all joint seals permit duct section installation on
pressure-side or suction-side applications.

NOTE:

9/16" holes located on
6" centerlines for all
mounting flange joints

. |

! t
t | |
FF 1+ F F 3 :
) ! [
|, ’
1 | {3 i
Lol
E N } Rl :
By TS L | e =
1 + 4 2" x 2" angle iron '
A W 3" flange joint :
[} .
(typical)
LLL " ! F ¥ X
4+ 4+ 41 4 /
! "
o— A —o Insulation ! 6"k
in
B—-» (on burner mounting
plate wall only)
~—H
Approximate duct section dimensions (in inches)
Model A B (inside) Cc D (inside) E F G H J (inside) K
405 - 408 12 24 5 10 36 48 12.62 26.62 7.5 37
415 15 30 6 12 42 60 14.62 32.62 9.5 48
425 - 435 18 36 8 16 48 72 18.62 38.62 115 58

6/03
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Maxon Packaged Heater/Duct Sections
Design and Application Details

Maximum discharge temperature 600°F (316°C)
Duct static pressures may range between +2" wc and -5" wc
Optimum design parameters permit up to 3000 feet per minute air velocity through return/inlet duct.

Recommended maximum discharge air volumes
Model "400" OVENPAK® Burner 405 | 408 415 425 435
Maximum discharge air volume in SCFM 5000 7500 12,000

To select your packaged system, specify:

1. Quantity
2. Model “400” OVENPAK® Gas Burner Assembly , for natural gas
— Arranged [ | for UV detector, or [ with flame rod
— Furnished with blower motor for AC
— [ with low fire start switch , General Purpose, 115/60 AC
— ] with combustion air filter assembly (optional)
— [ with connecting base and linkage assembly to adapt customer's automatic electric

control motor. Specify/select which one of these electric operators will be used:
— [ Barber-Colman #EA51-58, also with prefix MC, MP or MF
— [ Honeywell #M644, #M744, #M941, or #M944
— [ Penn/Johnson #M-80 or #M81

3. Arranged into pre-assembled and wired pipe train package, 115/60VAC,
— [ with Block and Bleed arrangement assembly

4. With [ ]1-1/4"or []1-1/2"Maxon Series || Automatic Reset, [ | Manual Reset
Shut-Off Valve(s), for natural gas, in top assembly position “L” for 115/60VAC
— [ With electrical terminal block (option)
— [ with [_]6second, or [ ]2.5second opening time (automatic reset valve(s) only)
- [ with auxiliary signal switch(es) (optional)
NOTE: Specify which switch(es) go in main valve and which switch(es) in blocking valve, if different.

5. [ with heater/ductsectionassembly (optional)
with return/inlet duct positioned on [_Jtop, [ ]right, bottom,or [ ] left
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Model “200” OVENPAK® Burners

Model “200” OVENPAK® Gas Burners
provide a broad range of heat without a
combustion blower by firing through-the-wall
into your combustion chamber on the suction
side of the circulating fan. An internal mixing
cone blends air drawn through the burner (by
chamber suction) with fuel gas delivered
through its central gas nozzle. The Model
“200” OVENPAK® Burner is designed for
applications involving suction-side firing from -
0.2" to -1.6" wc static chamber conditions.
They provide:

— low initial and operating cost

— easy installation

— simple adjustment

— heavy duty cast iron construction in a
compactburner configuration

Model “200” OVENPAK®
Burner arranged with air inlet
guard and optional UV scanner

Performance data
NOTE: Maximum capacity varies with the range of suction provided at operating temperature

Maximum capacities (1000's Btu/hr) with corresponding fuel gas differential
Performance data I ) : "
pressures at specific combustion chamber static pressure conditions
Combustion chamber suction ("wc) -0.2 -0.3 -0.4 -0.5 -0.6 -0.7 -0.8 -0.9 -1.0 -1.6
Maximum capacity (1000's Btu/hr) 100 190 275 360 450 540 625 700 800 1000
Minimum capacity (1000's Btu/hr) 10 12 13 14 15 17 18 19 20 25
Combustion air volume required (SCFM) 65 80 90 95 110 120 130 135 145 184
Natural gas differential pressure required ("wc) 0.1 0.4 0.7 1.2 1.9 2.7 3.7 4.6 6.0 9.4
Propane gas differential pressure required ("wc) - 0.3 0.5 0.8 1.1 1.5 1.8 2.4 3.8
Approximate flame lengths beyond end of 0-3 | 6-9 [12-18|15-21|18-24|21-27 24 - 30 24 -26
discharge sleeve (inches)

Air volumes shown are for burners without damper, Typical pipe train

or with damper in full-open position. If damper is used Inlet
S . L S Main G P

to restrict air flow, maximum capacity will be similarly Reguister  Line
reduced. Automatic )

Pilot flame issues from the same gas ports as Control Motor

. . L (by others) shut.0ff Valve
main flame, so proof of pilot gas ignition assures .
. . Gas Control Valve 0 pi=——4 Main
ignition of main gas supply. {“CV” Shown) I Gas Cock

Flame sensing can be either by flame rod or UV
scanner when natural gas is the fuel, but only with UV
scanner if propane is the fuel.

Installation is simple, utilizing the built-in, direct- ,
mounting flange provided. w ’ Solenoid

A complete combustion system utilizing Model valve
“200” OVENPAK® Burners also includes gas train,
fuel-throttling valve and control system. Your Maxon Cock
representative can help you choose from the broad
range of options available.

Pilot Gas
Regulator

12/89
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Model “200” OVENPAK® Gas Burners

Design and Application Details

Differential gas pressures in inches water column
(" wc) for both natural gas and propane are those that
should be measured by connecting a manometer
between test points shown in the photo below.

Model “208” OVENPAK® Burner shown with air damper
and flame rod

Dimensions in inches)

Spark Ignitor

Suction (shown in inches wc) should be that
available at operating temperature. It can be deter-
mined by a two-step procedure: First, measure cold
suction (chamber to atmosphere). Second, multiply
that reading by the correction factor shown in Graph
"A" for your desired operating temperature.

700 A

600 4

Graph

500 .Y

4004~ - — - — — — — — —

3004

2004~ — — — — —

[

I
T

|

|

:

100 4

II i

.6 7 .8 Re]

Desired Operating Temperature (°F)

(=)
w— — —

Suction Correction Factor (" wc)

For example, if you anticipate running the system at 600°F,
follow that dotted line to the right until it intersects curve,
then read downward to a correction factor of 0.5. Therefore,
if you read a cold suction of 1" we, your expected suction
“at temperature” would be 1" x 0.5 = 0.5" we.

Wiring G t (f
Ig':\iat’;:(r Assembly S:)(;'::(";;n i(t<(>)|r (orrﬁ?t?ag’ on 9.5
(included) (43" long) lead) q?r?eomblies (Datmperl) |—4, 75—
m optiona
Burner . with Dameen (0 44 | =<-4.31->—1=4.31->
Assembly — Yd h
i I X
[ Ty 263 4.25
! @
6.63 - -3¢ 3% !.___ —
- 2.63
H L”/ 1.88 \ E)_ —
\ / Max. Flame Rod — 6.88
1 Assembly
5] l‘<— (3) 1/8" i::.t-é; ) (with cover) (if no Damper)
Test Ports 3 /8 Pilot c
(plugged) 34" x 12" 1.19
((:?fg'gn;z; Hex Bushing 4
<425 ><——9.13 .25 oL daptasiom + 1" Main Gas Inlet
- 19.63 - >

Flame Rod Assembly

N 7] ,——~:~~~——\—-ﬁ e
L .
‘I"“‘L. r
| ]
L_M_L__\'

2.44

Gas Nozzle Sub-Assembly





















9.6.1 Natural And Processed Cheese
9.6.1.1 Generall3

The United States is one of the largest producers of cheese in the world. The total number of
industry establishments in the United States in 1995 was 432. In 1995, total natural cheese production in the
U. S., excluding cottage cheeses, was 6.9 billion pounds, and total processed cheese production was
2.3 billion pounds. Wisconsin is the leading producer of cheese in the United States, accounting for over 30
percent of all cheese production in the country.

Popular types of natural cheeses include unripened (e. g., cottage cheese, cream cheese), soft (e. g.,
Brie, Camembert), semi-hard (e. g., Brick, Muenster, Roquefort, Stilton), hard (e. g., Colby, Cheddar), blue
veined (e. g., Blue, Gorgonzola), cooked hard cheeses (e. g., Swiss, Parmesan), and pasta filata (stretched
curd, e. g., Mozzarella, Provolone). Examples of processed cheeses include American cheese and various
cheese spreads, which are made by blending two or more varieties of cheese or blending portions of the same
type of cheese that are in different stages of ripeness.

9.6.1.2 Process Description®

The modern manufacture of natural cheese consists of four basic steps: coagulating, draining, salting,
and ripening. Processed cheese manufacture incorporates extra steps, including cleaning, blending, and
melting. No two cheese varieties are produced by the same method. However, manufacturing different
cheeses does not require widely different procedures but rather the same steps with variations during each
step, the same steps with a variation in their order, special applications, or different ripening practices. Table
9.6.1-1 presents variations in the cheesemaking process characteristic of particular cheese varieties. This
section includes a generic process description; steps specific to a single cheese variety are mentioned but are
not discussed in detail.

9.6.1.2.1 Natural Cheese Manufacture -
The following sections describe the steps in the manufacture of natural cheese. Figure 9.6.1-1
presents a general process diagram.

Milk Preparation -

Cow's milk is the most widely used milk in cheese processing. First, the milk is homogenized to
ensure a constant fat level. A standardizing centrifuge, which skims off the surplus fat as cream, is often used
to obtain the fat levels appropriate for different varieties of cheese. Following homogenization, the milk is
ready for pasteurization, which is necessary to destroy harmful micro-organisms and bacteria.

Coagulation -

Coagulation, or clotting of the milk, is the basis of cheese production. Coagulation is brought about
by physical and chemical modifications to the constituents of milk and leads to the separation of the solid part
of milk (the curd) from the liquid part (the whey). To initiate coagulation, milk is mixed with a starter, which
is a culture of harmless, active bacteria. The enzyme rennin is also used in coagulation. Most of the fat and
protein from the milk are retained in the curd, but nearly all of the lactose and some of the minerals, protein,
and vitamins escape into the whey. Table 9.6.1-1 provides the primary coagulating agents and the
coagulating times necessary for different varieties of cheese.

7/97 Food And Agricultural Industry 9.6.1-1



Processed Cheese Foods -

Other processed cheeses that are similar to the above in manufacturing are also commonly produced.
For example, to produce pasteurized process cheese food, one or more of the following optional dairy
ingredients are added: cream, milk, skim milk, buttermilk, and/or cheese whey. The result is a processed
cheese food that is higher in moisture and lower in fat than pasteurized process cheese. After heating,
processed cheese intended for spreading undergoes a creaming step, which includes mechanical kneading of
the hot cheese and addition of various dairy products and other additives. Other processed cheese products
include cold-packed cheese, cold-packed cheese food, and reduced fat cheeses. All processed cheeses may be
enhanced with salt, artificial colorings, spices or flavorings, fruits, vegetables, and meats.

Grated and powdered cheeses are produced by removing the moisture from one or more varieties of
cheeses and grinding, grating, or shredding the cheese(s). Mold-inhibiting ingredients and anti-caking agents
may be added as well. Dehydration takes such forms as tray drying, spray or atomized drying, and freeze
drying. Popular types of grated cheese include Parmesan, Romano, Mozzarella, and Cheddar. Cheese
powders, such as those made from Cheddar cheese, may be used to flavor pasta, or added to bread dough,
potato chips, or dips.

9.6.1.3 Emissions And Controls

Particulate emissions from cheese manufacture occur during cheese or whey drying, and may occur
when the cheese is grated or ground before drying. CO, emissions from direct-fired dryers are primarily from
the combustion of fuel, natural gas. Cheese dryers are used in the manufacture of grated or powdered
cheeses. Whey dryers are used in some facilities to dry the whey after it has been separated from the curd
following coagulation. VOC emissions may occur in the coagulation and/or ripening stages. Particulate
emissions from cheese and whey dryers are controlled by wet scrubbers, cyclones, or fabric filters. Cyclones
are also used for product recovery. Emission factors for cheese drying and whey drying in natural and
processed cheese manufacture are shown in Table 9.6.1-2.

Table 9.6.1-2. PARTICULATE EMISSION FACTORS FOR NATURAL AND
PROCESSED CHEESE MANUFACTURE?

Average emission factor?
Source Pollutant Ib/ton Rating Ref.
Cheese dryer Filterable PM 2.5 D 1,2,3
(SCC 3-02-030-20) Condensible inorganic PM 0.29 D 2,3
Condensible organic PM 0.44 D 1,2,3
Whey dryer Filterable PM 1.24 D 46,7
(SCC 3-02-030-10) Condensible PM 0.31 D 4,6,7

& Emission factor units are Ib/ton of dry product. To convert from Ib/ton to kg/Mg, multiply by 0.5. SCC = Source
Classification Code.

b Emission factors for cheese dryers represent average values for controlled emissions based on wet scrubbers or
venturi scrubbers. Factors for whey dryers are average values for controlled emissions based on cyclones, wet
scrubbers, or fabric filters.

9.6.1-6 EMISSION FACTORS 7197
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Gas, Oil and Hydronic
Unit Heaters

|

IAQ Ventilation Units

|

Electric Unit Heaters

|
|

High Efficiency
Rooftop Unit

DOAS Unit

Gas Fired Duct Furnaces

|

Gas Fired Infrared

|

Split System Air Handlers
and Condensing Units

High Outside Air

TYPICAL APPLICATIONS

Unit Heaters

o Garden Centers

o Warehouse Stores
o Residential Garage
o Greenhouses

e Box Stores

e Gymnasium

e Car Dealerships

e Wood/Metal Shop

Duct Furnaces

o Movie Studio

o Retail Shops

o Break Room

o Hardware Stores
e Showrooms

o Detention Centers

Ventilation Units

e Smoking Rooms

o Call Centers

e Day Care Centers

o Aerobics Room

o Classrooms

o Universities

o Health Spas

e Museums

e Libraries

o Locker/Shower
Rooms

o Courtroom

e Hobby Shops

o Bars/Clubs

o Conference
Rooms

e Meeting Rooms

o Health Centers

Infrared Heaters

e Arenas

e Shipping/Receiving
Areas

e Train Stations

e Airplane Hangars

e Loading Docks

e Assembly Lines

¢ Automotive/Ser-
vice Centers

Electric Heaters

e Workshops

e Entry Ways

e Stairwells

o Hallways

e Guard Station

e Rest Rooms

e Temporary Heating

Split Systems

¢ Retail Stores

e Yoga Studio

o Offices

o Meeting Halls

¢ Recreational
Centers

e Banks

e Lecture Rooms

¢ Doctors’ Offices

o Health/Beauty
Spas

High Efficiency
Rooftop

e Studios

o Offices

e Food/Beverage
o Retail Spaces

o Restaurants

High Outside Air

o Recreational
Centers

o Reception Area

e Pharmacies

e Disco/Dance Halls

e Meeting Halls

e Light Industrial

e Dormitories

DOAS Unit

e Computer Rooms

e Pet Shops

o Multi-Use
Assembly Halls

o Extended Care
Facilities

o Hotel Corridors

Large Air Handlers

o Warehouses

o Factories

e Terminals

o Theatres

o Laboratories

e Animal Housing

o Condominium
Common Areas

¢ Paint Booths

e Sports Facilities

Large Capacity Air
Hanlders

|



UNIT HEATERS

We are the world’s largest manufacturer of commercial unit
heaters. You'll find no better selection. Here are some of the
benefits from choosing Reznor unit heaters.

o Easy installation

» Compact - minimal space required

» Zone heating - direct heating where you need it

» Wide range - many sizes and types from which to choose
e Money saving operation

» Energy efficient
o Aesthetically pleasing

» Industrial strength with showroom appearance

Reznor Model UDAP Gas-Fired
Unit Heater in a Retail Store

Reznor Residential Garage / Workshop Heater

Model WS Hydronic Unit Heater Model LDAP Gas Fired, Air
Turnover Heater

SELECTION GUIDE

Gas Fired Unit Heaters Specialty Unit Heaters
GOOD BETTER BEST Gas Hydronic Electric

Model UDAP UDBP UDAS UDBS UEAS LDAP WS EGHB EXUB
Fuel Efficiency Up to 83% Up to 83% Up to 83% Up to 83% Up to 93% 83% - - -
Separated Combustion - - v v v - - - -
Heating Technology Tcore®® TCORE? TcoRre? Tcore? Tcore®® TcoRE? Fin Tube Encased Element
Heating Range (MBH)* 30-400 30-400 30-400 30-400 130-310 400-1,200 18-350 2-60* 5-304
CFM Range 450-5,125 450-5,125 500-6,200 500-6,200 2,250-4,275 3,250-16,750  270-4,750 700-2,000 400-3,000

A Heating range shown in MBH except for Models EGHB and EXUB. These heating values are shown in kW.



INFRARED HEATERS

Reznor Low Intensity, Tubular, Radiant Heater in a

Sports Complex

SELECTION GUIDE

Heating Length
Model Description Range (MBH) Range (Feet)
VPS Low Intensity, Single Stage Heater 60 - 200 20-80
VPT Low Intensity, Two Stage Heater 45 - 200 20-70
VCS” Low Intensity, Single Stage Heater 60 - 200 20-80
VCT* Low Intensity, Two Stage Heater 45 - 200 20-70
RIH High Intensity Radiant Heater 30 - 200 -

Model RIH - High Intensity Radiant
Heater in a Train Station

Infrared rays produce sun-like warmth when absorbed
by non-reflective surfaces (like your skin). Reznor high
and low intensity infrared equipment gives you instant
heat and comfort.

Low intensity heaters cover larger areas and are avail-
able with single or two-stage heating. Also available for
heating somewhat harsh or humid environments .

Model RIH offers high intensity radiant heating.

A Models VCS and VCT are constructed of stainless steel and approved for humid
environments such as a car wash or greenhouse or outdoor installation.

DUCT HEATERS

Reznor duct furnaces are available in models for in-
door or outdoor applications. Outdoor models include
weatherized cabinet and control compartment. Each
model is completely pre-packaged, factory wired, and
fire tested. Units are designed for use with standard
air handling systems in air conditioning, heating or
makeup air applications.

SELECTION GUIDE

Heating Range Air Volume

Model (MBH) Range (CFM) W

EEDU 75 - 400 615 - 14,745

RP 125 - 400 1,020 - 14,745

HRPD 250 - 800 1,855 - 14,815

e 100 - 400 820 - 14,815

Reznor Rooftop Mounted Duct Furnace X 75 - 400 610 - 14,745

W' High air flow volume can be achieved by removing air
baffles from heater.




SPLIT SYSTEMS

Our versatile split systems give you the flexibility that
you won't find in a packaged system. The multitude of
configurations help you design the mechanical system
the way you want it.

The product line also features the first North American,
92% efficient, condensing commercial furnace.

Split System consisting of a Model RDH Air Handler and
Model MASA Condensing Unit

Model CAUA Vertical Split System Air Handlers
with Cased Cooling Caoil

AIR HANDLERS

Heat Capacity Cooling Capacity

Model  Description Range (MBH) # Range (Tons) CFM Range
SHH 92% Gas Heating Efficient, Indoor Split System 131 - 345 3-45 1,500 - 6,600
RHH 92% Gas Heating Efficient, Rooftop Split System 131 -345 3-45 1,500 - 6,600
CAUA  Indoor, Vertical Gas Heating Split System 150 - 400 5-15 1,600 - 6,600
PDH Indoor, Horizontal Gas Heating Split System 75 - 400 3-45 500 - 7,500
RDH Rooftop, Horizontal Gas Heating Split System 75 - 400 3-45 500 - 7,500
SDH Separated Combustion, Indoor Gas Heating Split System 75 - 400 3-45 500 - 7,500
PEH Indoor, Electric Heating Split System 10 - 120 kW A 3-45 500 - 7,500
REH Rooftop, Electric Heating Split System 10 - 120 kW A 3-45 500 - 7,500
PXH Indoor, Cooling Split System with Optional Heating & 34 - 908 3-45 500 - 7,500
RXH Rooftop, Cooling Split System with Optional Heating © 34 - 908 3-45 500 - 7,500

CONDENSING UNIT

Nominal Capacity Circuit Capacity (MBH)
Model (Tons) Circuit A Circuit B
MASA 5-20 22-79 37 -160

A Heating range shown in MBH except for Models PEH and REH. These heating values are shown in kW.
B Hydronic heating is optional. Models PXH and RXH are available as cooling-only units.



VENTILATION UNITS

This is the first fully integrated, commercial ventilation
unit! The new patent-pending Reznor Z.62e precisely
combines the benefits of a heatpump and an energy
recovery wheel into one unit. This hybrid unitary product
maximizes the entire system to give you hassle free year
round performance.

Hybrid Ventilation

The HVAC industry needed a new class of ventilation products

for engineers to use. Superior control and energy efficiency
Model ZQYRA define this class of product. The Z.62e technology takes two

reliable elements and combines them into one product. The

Z.62e is greater than the sum of its parts.

SELECTION GUIDE

HeatPump Max.

Model Air Flow (SCFM) (MBH)
ZQYRA-8 500 - 1100 B35
ZQYRA-12 900 - 1500 43

LARGE CAPACITY AIR HANDLERS

Large capacity applications can be very specialized. Many
manufacturers offer only one type of large air volume unit.
Don't fit your project around the HVAC equipment. With
Reznor HVAC equipment, you get a choice.

Whether you need a makeup air system or recirculated
air, you'll find the equipment you need to meet your
specifications. Most models are available with DX cooling,
chilled water cooling or evaporative cooling.

Model DFC - Direct Fired, Makeup Air
System for Rooftop Mounting (Also
available in vertical configuration)

SELECTION GUIDE

Air Volume Range Heating Capacity Type of Heating

Model (CFM) Range (MBH) System

RPBL 3,300 - 14,000 400 - 1,200 Indirect Fired

RPDBL 6,600 - 22,000 800 - 1,600 Indirect Fired

SSCBL 3,300 - 13,500 400 - 1,200 Separated Combustion

SSCDBL 6,600 - 22,000 800 - 1,600 Separated Combustion

RDF 1,000 - 28,000 400 - 3,000 Direct Fired

ADF 2,000 - 15,500 500 - 1,250 Direct Fired

ADFH 2,000 - 15,500 500 - 1,250 Direct Fired

DFC 20,000 - 90,000 4,000 - 12,800 Direct Fired

AEB 3,250 - 150,000 250 - 7,500 Indirect Fired
Model AEB - Air PCD 1,700 - 110,000 250 - 7,500 Indirect Fired

Turnover System HPCD 3,100 - 140,000 250 - 7,500 Indirect Fired



PACKAGED AIR CONDITIONING SYSTEMS

The breadth of the P125 system can cover more
applications than any other standard packaged
equipment. Optional gas or electric heating is also
available.

N

NN

Model RDCC

Fresh Air

Using makeup air and ventilation air equipment is
the primary method by which buildings insure good
environmental conditions for people in the occupied S e ol oo L
spaces. In fact, dilution ventilation is a great way to B ——
reduce the spread of colds for a healthier building
environment.

NS

N
SR

Illustration of how to apply P125 Series

Applications:

e Corridor makeup air

e School ventilation

e Kitchen makeup air

e Theatre ventilation

e Manufacturing makeup air

SELECTION GUIDE

P125 Series Cooling Capac- Heat Capacity Reheat Capacity

Model Description ity Range (Tons) Range (MBH)® (Tons) CFM Range
YDMA 92% Efficient Gas Heating/DX Cooling Makeup Air System R 5-35 75 - 800 650 - 9,000
YDSA 92% Efficient Gas Heating/DX Cooling Recirculation System 10-25 100 - 400 3,000 - 11,550
YDHA 92% Efficient Gas Heating/DX Cooling Hybrid System ® 1055135 75 - 80 750 - 10,550
Modular Air Processing Systems (MAPS®) Cooling Capac- Heat Capacity Reheat Capacity

Model Description ity Range (Tons) Range (MBH)® (Tons) CFM Range
RCC - 5-34 - - 1,000 - 9,000
RDC - 7-40 - 2-6 1,000 - 9,000
RDCC Natural Gas 5-34 100 - 1,000 - 1,000 - 9,000
RDDC Natural Gas 7-40 100 - 1,000 2-6 1,000 - 9,000
RECC Electric Heat 5-34 10 - 88 kW - 1,000 - 9,000
REDC Electric Heat 7-40 10 - 88 kW 2-6 1,000 - 9,000

R Models YDMA, YDSA and YDHA heating is optional. Available in high efficiency (80%) or super high efficiency (92%) gas heating.



All the support and information you
need is just a manual, download,
CD, or phone call away.

PRINTED MANUALS

Owner’s Manuals
REZNOR v

Installation / Operation
‘Applies to: Model UDAP

and Model UDAS

V3" Series Fan-Type

Unit Heaters

o

Catalogs

& &

Tt

A WARNING:
FIRE OR EXPLOSION HA;

Brochures

DISTRIBUTION

Inventory where you need it, when you
need it.

www.ReznorHVAC.com

Energy
Analyzer )
Selection
Software o
Distributor
Locator
—

Other features of the Reznor Website:

e RezPro® Toolbox
(Engineering Selection
Software)

o Downloadable Software

¢ Cooling Coil Calculator and
Selection

o Digital Literature

e Current Product Updates
o Utility Rebate Information
e Quick Specifications
e Fan Curve Data
e Product Training

» Informational Videos
e Dimension Drawings

(CAD, PDF) » Product Catalogs
e Revit (BIM) Support » Installation Manuals
Drawings » Owner's Manuals
e Service Tips » Promotional Brochures
e Wiring Diagram Search » Parts Manuals
e Online Ordering » Service Kit Manuals

GLOBAL CONTACTS

To find the Reznor Office or Sales Agent near you, go to
www.ReznorHVAC.com
In North America, call 1-800-695-1901

Reznor, RezPro, V3, Tcore? and Tcore? are registered in at least the United States. All other marks are the property of their respective organizations.
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NEW MEXICO
ENVIRONMENT DEPARTMENT

Air Quality Bureau

525 Camino de los Marquez, Suite 1

SUSANA MARTINEZ Santa Fe, New Mexico, 87505
Governor
JOHN A. SANCHEZ Phone (505) 476-4300 Fax (505) 476-4375

Lieutenant Governor WWW.env.nm.gov

TECHNICAL MEMORANDUM

DATE: September 9, 2013
TO: All Permitting Staff
FROM: Daren Zigich

THROUGH: Ted Schooley, Permit Program Manager
Ned Jerabek, Major Source Section Manager

SUBJECT:  Calculating TSP, PM-10 and PM-2.5 from Cooling Towers

RYAN FLYNN
Cabinet Secretary-Designate
BUTCH TONGATE
Deputy Secretary

The goal of this memo is to offer a Department approved step-by-step approach for calculating
particulate emissions from cooling towers. While the Department encourages using this
approach, other approaches, that do not use a droplet settling ratio may be approved on a case-by-

case bhasis.

Due to the variability of methods used by permittees to estimate particulate emissions from
cooling towers, a consistent, defensible approach is warranted. For example, some permittees
have used a droplet settling ratio from Reference 3 to lower the total potential emissions rate of

total particulate matter (PMyq). This is unacceptable due to the following:

1. Particulate settling is not appropriate since any verification testing would be
completed inside the cooling tower fan stack. All particulate mass that can be
measured by an EPA reference method and are emitted to the atmosphere shall be
counted as particulate emissions. Particle size distribution can then be used to modify

the emission rate of each regulated particulate size.

2. The Department is not aware of information that verifies the droplet settling data is

representative for arid climates where evaporation rates are high.

3. The droplet size distribution and % mass data from Reference 1 only consider
droplets up to 600 microns. Reference 3 states that settling only exists for droplets
greater than 450 microns. Reference 1 lists the % mass of droplets greater than 450

microns to be less than 1 percent of the total mass.



4. Reference 2 test data shows that towers with significant drift droplet diameters greater
than 600 microns usually suffer from poor installation of the drift eliminator or from
poor water distribution due to issues with the tower packing. Large droplets may
indicate that the assumed or guaranteed drift eliminator efficiency is not being met.
Providing emissions credit for poor installation, operation or maintenance runs
counter to general Department practice.

5. References 1 and 2 make no reference to and assign no credit for the settling theory
stated in Reference 3.

For the above reasons, the Reference 3 settling ratio is not an acceptable emissions reduction
approach.

Acceptable Calculation Method

Cooling tower particulate emissions are a function of the Drift rate and the concentration of
dissolved solids present in the water. The Drift rate is normally listed as a percentage of the
circulating water flow rate of the cooling tower.

Step 1 — Establish maximum water circulation rate (Qqir) for the cooling tower. This is usually
dependent on the capacity of the circulation pumps and the plant cooling system and should be
reported as gallons per minute (gpm). The circulation rate is the sum of the circulation rates for
each cell in the tower and thus represents the total flow for the tower.

Step 2 — Establish Drift rate (Qgriry) of the cooling tower. This information is dependent on the
drift eliminator design and is usually supplied by the tower manufacturer. If manufacturer data is
unavailable, the standard drift of 0.02 percent, listed in AP-42, should be used.

Step 3 — Establish maximum Total Dissolved Solids concentration (TDS) in the circulating
cooling water. This is dependent on the facility’s operations. TDS should be reported as parts
per million (ppm) or mg/I.

Step 4 — Calculate total potential hourly particulate emissions (PMe) in pounds per hour
(Ibs/hr).

PMiotar = TDS(mg/l) x 1(Ibs/mg) x 3.785(l/gal) X Qcirc(gpm) X Qurirt(%0Qcirc) X 60(min/hr)
453,600 100

Example: TDS = 3000 ppm or mg/l, Qqirc = 50,000 gpm, Qgrirt = 0.004%
PMigtar = 3000 X (1/453,600) x 3.785 x 50,000 x (0.004/100) x 60

PMtota| = 3.0 IbS/hr
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Step 5 — Estimate particulate size distribution of the PM, to determine potential emissions of
TSP/PM, PMyy and PMs.

The current estimating technique used in References 1 and 2 employs a formula for determining
a potential particulate size (i.e. diameter) for a given set of variables. The variables are:

dq = Drift droplet diameter, microns

Crps = Concentration of TDS in the circulating water, ppm X 10°®
pw = Density of Drift droplet, g/cm?

psait = Density of particle, g/cm?®

The equation for determining particle size/diameter (d,), in microns is:

dp = dd
(Psalt / PWCTDS)ll3

The tables below list particle size related to droplet size for various concentrations (1000 ppm to
12,000 ppm) of TDS in the circulating cooling water. The density of the water droplet (py) IS
assumed to be 1.0 g/cm3 (based on density of pure water) and the average density of the TDS
salts is assumed to be 2.5 g/cm3. This assumed density is selected based on the average density
of common TDS constituents, CaCO3, CaSO,, CaCl, NaCl, Na,SO,4, and Na,COs. If actual
circulating water constituents are available, that data may be used to estimate the dissolved solids
average density.

To determine the droplet size that generates particulate matter of the applicable regulated diameters,
TSP/PM (defined as 30 microns or less per NM AQB definition'), PM10 and PM2.5, find the
column in the table that matches the maximum circulating water TDS concentration and read the
values associated with the PM2.5, PM10 and TSP/PM boxes. Boxed values are not exactly equal to
the applicable sizes, but are the values greater than and closest to the applicable sizes, given the
listed water droplet values from Reference 1.

The far right column of each table provides mass distribution data from Reference 1. The values
indicate what percent of the total particulate mass emission, calculated in Step 4, is associated
with the applicable particulate size. Read the value that is on the same line (same color) as the
applicable particulate size associated with the specified TDS concentration column.

Note: Although the relationship between droplet size and percent mass is not linear, a linear
interpolation of the tabulated data is acceptable between two adjacent rows (particle size) to
determine an estimate of percent mass for a specific particle size (i.e. PM30, PM10 and PM2.5).
Particle sizes for droplets with a non-listed TDS ppm concentration may be calculated using the
equation in Step 5.
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Example: Continuing from Step 4,

Ctps = 3000 ppm

From Table:
PM, s: ds =30 %Mass = 0.226%
PMy: dq =110 %Mass = 70.509%

TSP/PM: dq¢ =270 %Mass = 96.288%

The mass emission of each applicable particulate size is:

PMy5 = PMyoi(%Mass/100) = 3.0(0.00226) = 0.007 Ibs/hr
PMo = 3.0(.70509) = 2.115 Ibs/hr
TSP/PM = 3.0(.96288) = 2.889 Ibs/hr

!Definition of TSP for purposes of permitting emission sources, 11/2/09, see P:\AOQB-Permits-
Section\NSR-TV-Common\Permitting-Guidance-Documents — Index & Links document
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Size Distribution

1000 ppm (TDS) 2000 ppm 3000 ppm % Mass
dqg d, dqg d, dyg d, <

10 0.7387304 10 0.930527 10 1.0650435 0
20 1.4774608 20 1.8610539 20 2.130087 PM2.5 0.196
30 2.2161912 30 2.7915809 PM2.5 30 3.1951306 PM2.5 0.226
40 2.9549216 PM2.5 40 3.7221079 40 4.2601741 0.514
50 3.693652 50 4.6526349 50 5.3252176 1.816
60 4.4323825 60 5.5831618 60 6.3902611 5.702
70 5.1711129 70 6.5136888 70 7.4553046 21.348
90 6.6485737 90 8.3747427 90 9.5853917 49.812
110 8.1260345 I 110 10.235797 PM10 110 11.715479 PM10 I 70.509|
130 9.6034953 130 12.096851 130 13.845566 82.023
150 11.080956 PM10 I 150 13.957905 150 15.975653
180 13.297147 180 16.749485 180 19.170783 91.032
210 15.513339 210 19.541066 210 22.365914 92.468
240 17.72953 240 22.332647 240 25.561045 94.091
270 19.945721 270 25.124228 270 28.756175 94.689
300 22.161912 300 27.915809 300 31.951306 TSP/PM30 96.288
350 25.855564 I 350 32.568444 TSP/PM30 350 37.276523 97.011
400 29.549216 400 37.221079 400 42.601741 98.34
450 33.242868 TSP/PM30 I 450 41.873714 450 47.926958
500 36.93652 500 46.526349 500 53.252176 99.071
600 44.323825 600 55.831618 600 63.902611 100
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Size Distribution

4000 ppm (TDS) 5000 ppm 6000 ppm % Mass
dg d, dg d, dg d, <
10 11721197 10 1.2625337 10 1.3415607 0
20 2.3442393 20 25250675 PM2.5 | 20 2.6831215 PM2.5 0.196
30 3.516359 PM2.5 30 3.7876012 30 4.0246822 0.226
40 4.6884787 40 5.0501349 40  5.366243 0.514
50 5.8605984 50 6.3126686 50 6.7078037 1.816
60 7.032718 60 7.5752024 60 8.0493645 5.702
70 8.2048377 70 8.8377361 70 9.3909252 21.348
90 10.549077 PM10 90 11.362804 PM10 | 90 12.074047 PM10 |  49.812
110 12.893316 110 13.887871 110 14.757168 70.509
130 15.237556 130 16.412938 130 17.44029 82.023
150 17.581795 150 18.938006 150 20.123411 88.012
180 21.098154 180 22.725607 180 24.148093 91.032
210 24.614513 210 26.513208 210 28.172776 92.468
240 28.130872 240 30.300809 TSP/PM30 | 240 32.197458 TSP/PM30 94.091
270 31.647231 TSP/PM30 270 34.088411 270 36.22214 94.689
300 35.16359 300 37.876012 300 40.246822 96.288
350 41.024188 350 44.18868 350 46.954626 97.011
400 46.884787 400 50.501349 400  53.66243 98.34
450 52.745385 450 56.814018 450 60.370234 99.071
500 58.605984 500 63.126686 500 67.078037 99.071
600 70.32718 600 75.752024 600 80.493645 100
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Size Distribution

7000 ppm (TDS) 8000 ppm 9000 ppm % Mass
dg d, dg d, dg d, <
10 1.4122241 10 1.4764371 10 1.5354962 0
20 2.8244482 PM2.5 | 20 2.9528742 PM2.5 | 20 3.0709923 PM2.5 | 0.196]
30 4.2366724 30 4.4293112 30 4.6064885 0.226
40 5.6488965 40 5.9057483 40 6.1419846 0.514
50 7.0611206 50 7.3821854 50 7.6774808 1.816
60 8.4733447 60 8.8586225 60 9.2129769 5.702
70 9.8855688 70  10.33506 PM10 | 70 10.748473 PM10 21.348
90 12.710017 PM10 90 13.287934 90 13.819465 49.812
110 15.534465 110 16.240808 110 16.890458 70.509
130 18.358914 130 19.193682 130  19.96145 82.023
150 21.183362 150 22.146556 150 23.032442 88.012
180 25.420034 180 26.575867 180 27.638931 91.032
210 29.656707 210 31.005179 TsP/PM30 | 210 32.245419 TSP/PM30 92.468
240 33.893379 TSP/PM30 240  35.43449 240 36.851908 94.091
270 38.130051 270 39.863801 270 41.458396 94.689
300 42.366724 300 44.293112 300 46.064885 96.288
350 49.427844 350 51.675298 350 53.742365 97.011
400 56.488965 400 59.057483 400 61.419846 98.34
450 63.550085 450 66.439668 450 69.097327 99.071
500 70.611206 500 73.821854 500 76.774808 99.071
600 84.733447 600 88.586225 600 92.129769 100
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Size Distribution

1. Calculating Realistic PM10 Emissions from Cooling Towers, Abstract No. 216 Session

No. AS-1b, J. Reisman and G. Frisbie, Greyston Environmental Consultants, Inc.
2. Cooling Tower Particulate Matter and Drift Rate Emissions Testing Using the Cooling

Technology Institute Test Code — CTI ATC-140, August 2003 EPRI Cooling Tower

Technology Conference, K. Hennnon, P.E., D. Wheeler, P.E., Power Generation
Technology.
3. Effects of Pathogenic and Toxic Materials Transported Via Cooling Device Drift, Vol. 1

Technical Report, EPA-600/7-79-251a, H.D. Freudenthal, J.E. Rubinstein, and A. Uzzo,
November 1979.
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10,000 ppm (TDS) 11,000 ppm 12,000 ppm % Mass
dq d, dq d, dq d, <

10 1.5903253 10 1.6416091 10 1.6898701 0

| 20 3.1806507 PM2.5 | 20 3.2832181 PM2.5 | 20 3.3797403 PM2.5 | 0.196
30 4.770976 30 4.9248272 30 5.0696104 0.226

40 6.3613013 40 6.5664363 40 6.7594806 0.514

50 7.9516267 50 8.2080453 50 8.4493507 1.816

60  9.541952 60 9.8496544 60 10.139221 PM10 5.702

70 11132277 PM10 | 70 11.491263 PM10 70 11.829091 21.348

90 14.312928 90 14.774482 90 15.208831 49.812
110 17.493579 110 18.0577 110 18.588572 70.509
130 20.674229 130 21.340918 130 21.968312 82.023
150  23.85488 150 24.624136 150 25.348052 88.012
180 28.625856 180 29.548963 180 30.417663 TSP/PM30 91.032
210 33.396832 TSP/PM30 | 210  34.47379 TSP/PM30 210 35.487273 92.468
240 38.167808 240 39.398618 240 40.556883 94.091
270 42.938784 270 44.323445 270 45.626494 94.689
300 47.70976 300 49.248272 300 50.696104 96.288
350 55.661387 350 57.456317 350 59.145455 97.011
400 63.613013 400 65.664363 400 67.594806 98.34
450  71.56464 450 73.872408 450 76.044156 99.071
500 79.516267 500 82.080453 500 84.493507 99.071
600  95.41952 600 98.496544 600 101.39221 100

References




Emissions_JBE

Estimated Emissions -JBEand JBEX Burners

The following emissions apply to all JBE and JBEX burners firing the fuels shown.

Estimated Emission Levels Firing Natural Gas

Pollutant Model JBE Model JBEX
®) ppm 80 25
NOX lo/mmbtu 0.096 0.03
co® ppm 50 50
Ib/mmbtu 0.037 0.037
© ppm 1 1
SOx lo/mmbtu 0.001 0.001
ppm 20 20
HC /voC Ib/mmbtu 0.008 0.008
M ppm na na
Ib/mmbtu 0.0048 0.0048
Estimated Emission Levels Firing #2 Oil ®
Pollutant Model JBE Model JBEX
®) ppm 135 88
NOX lo/mmbtu 0.176 0.115
@A) ppm 50 50
Cco lo/mmbtu 0.04 0.04
© ppm 278 278
SOx lo/mmbtu 0.52 0.52
ppm 25 25
HC/VOC Ib/mmbtu 0.013 0.013
ppm na na
PM Io/mmbtu 0.014 0.014

Assumption used for above (Contact Webster if different assumptions required)

Maximum sulfur in natural gas is 0.0006% wt.

Proprietary & Confidential

A. CO varies with firing rate. Lower levels available, contact sales.
B. The ppm levels are corrected to 3% Oxygen (15% excess air) and dry volume basis.
C.

D. ASTM #2 fuel, 0.02% Nitrogen, 0.5% Sulfur and 0.01% Ash (% by weight).
E. All levels are above backround (ambient) conditions.
F. Emission levels are based on a properly maintained and tuned burner.

11/25/2016

Emissions

Page 1



13.4 Wet Cooling Towers
13.4.1 General'

Cooling towers are heat exchangers that are used to dissipate large heat loads to the
atmosphere. They are used as an important component in many industrial and commercial processes
needing to dissipate heat. Cooling towers may range in size from less than 5.3(10)° kilojoules (kJ)
(5[10]6 British thermal units per hour [Btu/hr]) for small air conditioning cooling towers to over
5275(10)6 kJ/hr (5000[106] Btu/hr) for large power plant cooling towers.

When water is used as the heat transfer medium, wet, or evaporative, cooling towers may be
used. Wet cooling towers rely on the latent heat of water evaporation to exchange heat between the
process and the air passing through the cooling tower. The cooling water may be an integral part of
the process or may provide cooling via heat exchangers.

Although cooling towers can be classified several ways, the primary classification is into dry
towers or wet towers, and some hybrid wet-dry combinations exist. Subclassifications can include the
draft type and/or the location of the draft relative to the heat transfer medium, the type of heat transfer
medium, the relative direction of air movement, and the type of water distribution system.

In wet cooling towers, heat transfer is measured by the decrease in the process temperature and
a corresponding increase in both the moisture content and the wet bulb temperature of the air passing
through the cooling tower. (There also may be a change in the sensible, or dry bulb, temperature, but
its contribution to the heat transfer process is very small and is typically ignored when designing wet
cooling towers.) Wet cooling towers typically contain a wetted medium called "fill" to promote
evaporation by providing a large surface area and/or by creating many water drops with a large
cumulative surface area.

Cooling towers can be categorized by the type of heat transfer; the type of draft and location
of the draft, relative to the heat transfer medium; the type of heat transfer medium; the relative
direction of air and water contact; and the type of water distribution system. Since wet, or
evaporative, cooling towers are the dominant type, and they also generate air pollutants, this section
will address only that type of tower. Diagrams of the various tower configurations are shown in
Figure 13.4-1 and Figure 13.4-2.

13.4.2 Emissions And Controls!

Because wet cooling towers provide direct contact between the cooling water and the air
passing through the tower, some of the liquid water may be entrained in the air stream and be carried
out of the tower as "drift" droplets. Therefore, the particulate matter constituent of the drift droplets
may be classified as an emission.

The magnitude of drift loss is influenced by the number and size of droplets produced within
the cooling tower, which in turn are determined by the fill design, the air and water patterns, and other
interrelated factors. Tower maintenance and operation levels also can influence the formation of drift
droplets. For example, excessive water flow, excessive airflow, and water bypassing the tower drift
eliminators can promote and/or increase drift emissions.
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Table 13.4-1 (Metric And English Units). PARTICULATE EMISSIONS FACTORS FOR WET
COOLING TOWERS?

Total Liquid Drift? PM-10°
Circulating EMISSION EMISSION
Water Ib/10° | FACTOR Ib/10° | FACTOR
Tower Typed Flow? g/daL gal RATING g/daL® gal RATING
Induced Draft 0.020 2.0 1.7 D 0.023 0.019 E
(SCC 3-85-001-01,
3-85-001-20,
3-85-002-01)
Natural Draft 0.00088 0.088  0.073 E ND ND —
(SCC 3-85-001-02,
3-85-002-02)

2 References 1-17. Numbers are given to 2 significant digits. ND = no data. SCC = Source
Classification Code.

b References 2,5-7,9-10,12-13,15-16. Total liquid drift is water droplets entrained in the cooling tower
exit air stream. Factors are for % of circulating water flow (102 L drift/L [10° gal drift/gal] water
flol/v) and g drift/daL (Ib drift/10° gal) circulating water flow. 0.12 g/daL = 0.1 Ib/10° gal; 1 daL =
10° L.

© See discussion in text on how to use the table to obtain PM-10 emission estimates. Values shown
above are the arithmetic average of test results from References 2,4,8, and 11-14, and they imply an
effective TDS content of approximately 12,000 parts per million (ppm) in the circulating water.

d See Figure 13.4-1 and Figure 13.4-2. Additional SCCs for wet cooling towers of unspecified draft
type are 3-85-001-10 and 3-85-002-10.

€ Expressed as g PM-10/daL (b PM-10/10° gal) circulating water flow.

parameter for the cooling tower water (such as conductivity, calcium, chlorides, or phosphate) to that
parameter for the make-up water. This estimated cooling tower TDS can be used to calculate the PM-
10 emission factor as above. If neither of these methods can be used, the arithmetic average PM-10
factor given in Table 13.4-1 can be used. Table 13.4-1 presents the arithmetic average PM-10 factor
calculated from the test data in References 2, 4, 8, and 11 - 14. Note that this average corresponds to
an effective cooling tower recirculating water TDS content of approximately 11,500 ppm for induced
draft towers. (This can be found by dividing the total liquid drift factor into the PM-10 factor.)

As an alternative approach, if TDS data are unavailable for an induced draft tower, a value
may be selected from Table 13.4-2 and then be combined with the total liquid drift factor in
Table 13.4-1 to determine an apparent PM-10 factor.

As shown in Table 13.4-2, available data do not suggest that there is any significant difference
between TDS levels in counter and cross flow towers. Data for natural draft towers are not available.
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Table 13.4-2. SUMMARY STATISTICS FOR TOTAL DISSOLVED
SOLIDS (TDS) CONTENT IN CIRCULATING WATER?

Range Of TDS Values Geometric Mean TDS Value
Type Of Draft No. Of Cases (ppm) (ppm)
Counter Flow 10 3700 - 55,000 18,500
Cross Flow 7 380 - 91,000 24,000
Overall® 17 380 - 91,000 20,600

4 References 2,4,8,11-14.
b Data unavailable for natural draft towers.

References For Section 13.4

1.

10.

1/95
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Research Institute, Kansas City, MO, February 1990.

Cooling Tower Test Report, Typical Drift Test, Midwest Research Institute, Kansas City, MO,
January 1990.
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Confidential Cooling Tower Drift Test Report For Member Of The Cooling Tower Institute,
Houston, TX, Midwest Research Institute, Kansas City, MO, January 1989.
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Houston, TX, Midwest Research Institute, Kansas City, MO, October 1988.
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13.2.1 Paved Roads
13.2.1.1 General

Particulate emissions occur whenever vehicles travel over a paved surface such as a road
or parking lot. Particulate emissions from paved roads are due to direct emissions from vehicles
in the form of exhaust, brake wear and tire wear emissions and resuspension of loose material on
the road surface. In general terms, resuspended particulate emissions from paved roads originate
from, and result in the depletion of, the loose material present on the surface (i.e., the surface
loading). In turn, that surface loading is continuously replenished by other sources. At industrial
sites, surface loading is replenished by spillage of material and trackout from unpaved roads and
staging areas. Figure 13.2.1-1 illustrates several transfer processes occurring on public streets.

Various field studies have found that public streets and highways, as well as roadways at
industrial facilities, can be major sources of the atmospheric particulate matter within an area.'”
Of particular interest in many parts of the United States are the increased levels of emissions
from public paved roads when the equilibrium between deposition and removal processes is
upset. This situation can occur for various reasons, including application of granular materials
for snow and ice control, mud/dirt carryout from construction activities in the area, and
deposition from wind and/or water erosion of surrounding unstabilized areas. In the absence of
continuous addition of fresh material (through localized track out or application of antiskid
material), paved road surface loading should reach an equilibrium value in which the amount of
material resuspended matches the amount replenished. The equilibrium surface loading value
depends upon numerous factors. It is believed that the most important factors are: mean speed of
vehicles traveling the road; the average daily traffic (ADT); the number of lanes and ADT per lane;
the fraction of heavy vehicles (buses and trucks); and the presence/absence of curbs, storm
sewers and parking lanes.™®

The particulate emission factors presented in a previous version of this section of AP-42,
dated October 2002, implicitly included the emissions from vehicles in the form of exhaust, brake
wear, and tire wear as well as resuspended road surface material. EPA included these sources in
the emission factor equation for paved roads since the field testing data used to develop the
equation included both the direct emissions from vehicles and emissions from resuspension of
road dust.

This version of the paved road emission factor equation only estimates particulate
emissions from resuspended road surface material®®. The particulate emissions from vehicle
exhaust, brake wear, and tire wear are now estimated separately using EPA's MOVES % model.
This approach eliminates the possibility of double counting emissions. Double counting results
when employing the previous version of the emission factor equation in this section and MOVES
to estimate particulate emissions from vehicle traffic on paved roads. It also incorporates the
decrease in exhaust emissions that has occurred since the paved road emission factor equation was
developed. Earlier versions of the paved road emission factor equation includes estimates of
emissions from exhaust, brake wear, and tire wear based on emission rates for vehicles in the 1980
calendar year fleet. The amount of PM released from vehicle exhaust has decreased since 1980
due to lower new vehicle emission standards and changes in fuel characteristics.
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13.2.1.3 Predictive Emission Factor Equations™®?

The quantity of particulate emissions from resuspension of loose material on the road surface
due to vehicle travel on a dry paved road may be estimated using the following empirical
expression:

E =k (sL)"® x (W)"% (1)
where: E = particulate emission factor (having units matching the units of k),
K = particle size multiplier for particle size range and units of interest (see below),
SL = road surface silt loading (grams per square meter) (g/m?), and
W = average weight (tons) of the vehicles traveling the road.

It is important to note that Equation 1 calls for the average weight of all vehicles traveling
the road. For example, if 99 percent of traffic on the road are 2 ton cars/trucks while the
remaining 1 percent consists of 20 ton trucks, then the mean weight "W" is 2.2 tons. More
specifically, Equation 1 is not intended to be used to calculate a separate emission factor for each
vehicle weight class. Instead, only one emission factor should be calculated to represent the
"fleet” average weight of all vehicles traveling the road.

The particle size multiplier (k) above varies with aerodynamic size range as shown in
Table 13.2.1-1. To determine particulate emissions for a specific particle size range, use
the appropriate value of k shown in Table 13.2.1-1.

To obtain the total emissions factor, the emission factors for the exhaust, brake wear and

tire wear obtained from either EPA's MOBILE6.2 %" or MOVES2010 *° model should be added to
the emissions factor calculated from the empirical equation.

Table 13.2.1-1. PARTICLE SIZE MULTIPLIERS FOR PAVED ROAD EQUATION

Size range® Particle Size Multiplier k®
a/VKT a/VMT Ib/VMT
PM-2.5° 0.15 0.25 0.00054
PM-10 0.62 1.00 0.0022
PM-15 0.77 1.23 0.0027
PM-30° 3.23 5.24 0.011

# Refers to airborne particulate matter (PM-x) with an aerodynamic diameter equal to or less than
X micrometers

® Units shown are grams per vehicle kilometer traveled (g/VKT), grams per vehicle mile traveled
(9/VMT), and pounds per vehicle mile traveled (Ib/VMT). The multiplier k includes unit
conversions to produce emission factors in the units shown for the indicated size range from the
mixed units required in Equation 1.

¢ The k-factors for PM, 5 were based on the average PM, s:PMy, ratio of test runs in Reference 30.

4 PM-30 is sometimes termed "suspendable particulate” (SP) and is often used as a surrogate for
TSP.
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NMED Air Quality UNIVERSAL STACK TEST NOTIFICATION, p

Bureau PROTOCOL AND REPORT FORM age 2 of4
o e I EMISSIONUNIT e T b STACK PARAMETERS
a. Emission Unit Number: b. Make & Model Number m. Veloglty (f/sec): See Tables

D-2 CE Rogers n, Temperalure (°C): See Tables

¢. Serjal Number; d, Permitted Capacity: o, Stack Dlameter, D {in.}: See tables

TCF 542

50 mmbtu/hr

p. Dislance to Stack Bends ot Obstruclions:

I, Control Equipmenl Description as listed In pemil {mede!, ser, # etc. if applicable):
Two baghouses to control emissions

e Exceptions: Explain if test is late, rescheduled, related lo an enforcement action: Upstr Dist Adn): See
Testing was originally scheduled for December 10, but was rescheduled pelream, Distance A (o Diagrams
for December 28 - December 30, 2012 due to a lack of milk. EST See
) Downstream, Distance B {In.):
Informed the Alr Quallty Bureau cn December 3, 2012, ownshioam, Bistance 8 {in) Diagrams
e D G—m o
FLOW

| T = DISTURBANCE

g. Emission Unit Description and brief process name or description: A

Milk processing plant. D-2 Is the process being tested. it is equipped

with two baghouses to control emissions. it is also equipped with —_ | SAMPLEPORT

three referred to as : North Stack, South Stack and Beit Vent Stack.

‘ PORT
B EXTENSION
h, Instailalion Date: i, Startup Date; ¥. Date Reached Max. Capacity: {
J A

\ ~— FLOV¥ DIRECTION

L—FLOW DISTURBANCE

EXAMPLE VIEW SHOWING DISTANGES FROM
SAMPLE PORT TO FLOW DISTURBANCES

Attach an explanation or drawing to explaln any
difficult or unusual stack geometry or parameters.

UYL POLLUTANTS AND:PROPOSED TEST METHODS - . = oo

poltant o Paramstor rar auhoriation) o rom approved melhods require supporing documentationand | ey e L
(0 |Portable Analyzer Methods for NOx, CQ, SO, £l
X NOox |EPA Mathod 7E O
X €O  |EPA Method 10 O
O 80z |EPA Method & [
| vocs  |{Specify) [
d HAPs  |(Specify) [
(K< | PM(TSP) |EPA Method 5 X
O PMi0  |EPA Method 201 ]
0 PM25 | (Specify) N
0O Opacity |EPA Method 9 |
[ | visuare. |EPA Method 22 [
X | stack Flow [EPA Methods 1 - 3 [
B | Moisture |EPA Method 4 O
O Other | (Specify) O
] Other | {Specify) CJ

List Spaclfic VOC's and HAP's:
















" Table 3. Detailed Summary of Results

Dairy Farmers of America
D-2 South Stack

CEMS Results - NOx, CO and O,: EPA Methods 3A, 7E and 10

‘Average

Parameter Units Run-1 Run-2 Run-3
Start Time military 8:22 9:48 11:33
End Time military 9:22 10:48 12:33
NOx Concentration " ppm 1.37 1.67 1.61 1,65
NOx Mass Flow Rate - Ib/hr 0.30 0.36 0.35 - 0.34
CO Concenfration ppm 10.33 10.38 10.84 10.52
CO Mass Flow Rate ib/hr 1.36 1.37 1,46 1.39
O, Level % 19.89 19.83 20.22 20.02
CO; Level % 0.77 0.70 0.79 0.75
Exhaust Rate dscfm 30010 30241 30832 30361
TSP Emissions - EPA Method 5

Parameter Units Run-1 Run-2 'Run-3 Average
Start Time military 8:22 9:48 11:33
End Time military 9:31 10:58 12:43
Test Duration min 60.0 60.0 60.0
Dry Standard Sample Volume dscf 30,46 30.51 32.00
Stack Temperature F 175 177 179 177
Stack Pressure in Hy 26.03 26.03 26.03 26.03
Average Pressure head in H,O 0.33 0.34 0.35 0.34
Velocity ft/sec 37.97 38.23 30.28 38.49
Exhaust Rate acfm 44707 45016 46251 45325
Exhaust Rate dscfm 30010 30241 30832 | 3036t
TSP Loading gridsct 0.0065 0.0060 0.0060 - 0,0062
TSP Emission Rate ib/hr 1.67 1.57 1.60 1.61

Notes:
simultaneously.

The exhaust rate (dscfm) and poliutant concentrations (ppm) were measured




Table 4. Detailed Summary of Results

Dairy Farmers of America
D-2 Belt Vent Stack

CEMS Results - NOx, CO and O,: EPA Methods 3A, 7E and 10

Parameter Units Run-1 Run-2 Run-3 | Average |
Start Time military 5:21 6:43 8:21
End Time military 6:21 7:43 9:21
NOx Concentration  ppm 0.73 0.38 0.44 0.52
NOx Mass Flow Rate ibfhr 0.029 0.015 0.018 0.021
CO Concentration ppm 408 4.03 4.40 4.16
CO Mass Flow Rate Ib/hr 0.097 0.099 0.1 0.10
O, Level % 19,92 20.08 10.69 19.90
CO, Level % 0.17 0.15 0.25 0.19
Exhaust Rate dscfm - 5504 5664 5750 5639
TSP Emissions - EPA Method 5

Parameter Units Run-1 Run-2 Run-3 | Average
Start Time milltary 5:21 6:43 8:21
End Time military 6:29 7:45 0:24
Test Duration min 60.0 60.0 60.0 .
Dry Standard Sample Volume dsef 29.35 30.45 30.71
Stack Temperature F 113 114 113 113
Stack Pressure in Hy 25.77 25.77 25.82 25.78
Average Pressure head in HO 0.76 0.80 - 0.83 0.80
Velocity fi/sec 54.85 56.38 568.90 55.98
Exhaust Rate acfm 7151 7376 7444 7324
Exhaust Rate dsofm 5504 5664 5750 5639
TSP Loading gr/dscf 0.0074 0.0072 0.0067 0.0071
TSP Emission Rate Ibfhr 0.35 0.35 0.33 - 0.34

Notes:
simultaneously,

The exhaust rate {dscfm) and pollutant concentrations (ppm) were measured
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Top View
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Diameter 60.0 Inches
Port Length 1.0  Inches

Upstream Diameters
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Downstream Diameters

7.2 Diameters

Side View
Point % Diameter Distance From Wall Distance From Port
% inches inches

1 2.1 1.3 2.3

2 6.7 4.0 5.0

3 11.8 7.1 8.1

4 17.7 10.6 11.6
5 25.0 15.0 16.0
[¢] 35.6 21.4 22.4
7 64.4 38.6 39.5
8 75.0 45.0 48,0
g 82.3 48.4 50.4
10 88.2 62.9 53.9
11 93.3 56.0 57.0
12 97.9 58.7 59.7

Figure-2: Stack Dimensions and Traverse Points

Dryer 2 - South Stack
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Top View
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Diameter 20.0  Inches
Port Length 1.0  Inches
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Side View
Point % Diameter Distance From Wall Distance From Port
% inches inches
1 2.1 0.5 1.5
2 6.7 1.3 2.3
3 11.8 2.4 3.4
4 17.7 3.5 45
5 25.0 5.0 6.0
6 35.6 7.4 8.1
7 64.4 12.9 13.9
8 75.0 15,0 16.0
9 82.3 16.5 17.5
10 88.2 17.6 18.86
11 93.3 18.7 19.7
12 87.9 0.5 1.5

Figure-3: Stack Dimensions and Traverse Points
Dryer 2 - Belt Vent Stack




New Mexico Environment Department

Compliance and Enforcement Section
525 Camino de Los Marquez, Suite 1

Air Quality Bureau

Santa Fe, NM 87505

Phone (505) 476-4300 Fax (505) 476-4375

Intel Version 10.21.08

Steve Moore

Mgr. Environmental Com.

Ed Steven

NMED USE ONLY NMED USE ONLY
DTS REPORTING SUBMITTAL FORM Staff

TEMPO Admin

PLEASE NOTE: ® - Indicates required field

SECTION | - GENERAL COMPANY AND FACILITY INFORMATION

A. ® Company Name: D. ® Facility Name:

Dairy Farmers of America Portales Plant

B.1 ® Company Address: E.1 ® Facility Address:

800 West Tampa Street 1820 South Industrial Drive

B.2 ® City: B.3 ® State: | B.4 ® Zip: E.2 ® City: E.3 ® State: | E.4 ® Zip:
Springfield MO 6 5 8 0 2| Portales NM 88130
C.1 ® Company Environmental Contact: C.2 ® Title: F.1 ® Facility Contact: F.2 ® Title:

Site Manager

C.3 ® Phone Number:
(417) 829-2856

C.4 ® Fax Number:
(417) 829-2579

F.3 ® Phone Number:
(575) 359-3902

F.4 ® Fax Number:
(575) 359-3903

C.5 ® Email Address:
smoore@dfamilk.com

F.5 ® Email Address:
esteven@dfamilk.com

G. Resnonsible Official: (Title V onlv):
Ed Steven

H.
Site Manager

Title:

I. Phone Nu

(575) 359-3902

mber: J. Fax Number:

(575) 359-3903

K. ® Al Number:

L. Title V Permit Number:

M. Title V Permit Issue Date:

N. NSR Permit Number: O. NSR Permit Issue Date:

1094 P234-R1M1 9/7/2012 1263-M3R6 9/7/2012
P. Reporting Period: OR Q. Proposed Test Date: OR R. Actual Test Date:
From: 11/1/2012 To: 10/31/2013 8/12/13 - 8/16/13

SECTION Il — TYPE OF SUBMITTAL (check one that applies)

c [ NSPS Requirement Regulation: Section(s): Description:
' (40 CFR 60)
F1 D Permit Requirement — Annual Permit No.: Condition(s): Description:
Fuel Meter Calibrations
Fo D Permit Requirement — Permit No.: Condition(s): Description:
' Quarterly Report
F3 [ Permit Requirement — Annual | Permit No.: Condition(s): Description:
' Boiler Test
Fa [ Permit Requirement — Permit No.: Condition(s): Description:
' Quarterly VOC Test
Fs [ Permit Requirement — Annual | Permit No.: Condition(s): Description:
' HAP Test
Fo I:‘ Permit Requirement — Permit Nn - Conditinn(<)* Descrintinn®
' Other P2340R1M1 A601 - 1. EPA Methods Test (Units Dryers 1 and 2)
Requirement of a Settlement | NOV No.[] or SFO No. [TJ:| Section(s): Description:
G. |:| Agreement or Compliance |or CD No.[] or Other []:
Order

SECTION Il - PERIODIC EMISSIONS TEST NOTIFICATIONS, TEST PROTOCOLS AND TEST REPORTS (if applicable)

Site Manager

A. Test Report|Z| CMT: |B. Test Protocol |:| C. Notification |:| CMT: Description: (Emission Units to be Tested)
T. Initial Compliance Periodic . Portable
|Z D. Test(EPA |:| E. Test (EPA |Z F. .lFfeA;;A G. _l(?é);cny H Analyzer |:| Dryers 1 & 2 emission tests on Aug. 12-16, 2013
Methods) Methods) (Periodic Test)
SECTION IV - CERTIFICATION
After reasonable inquiry, | Ed Steven certify that the information in this submittal is true, accurate and complete.
(name of reporting official)
® Signature of Reporting Official: ® Title: ® Date ® Responsible Official for Title V?

Izl Yes |:| No

Reviewed By:

Date Reviewed:


































































































































SAFETY DATA SHEET

AC-55-5

Section 1. Chemical product and company identification

: AC-55-5
Heavy duty cleaner

Product name

Recommended use and
restrictions

Use only for the purpose on the product label.

Product dilution information Up to 3 oz/gal or 23.4 mL/L in water

Supplier's information Ecolab Inc. Food & Beverage Division
370 N. Wabasha Street
St. Paul, MN 55102

1-800-392-3392
1 922321
: 11 Mar 2013

Code
Date of issue

EMERGENCY HEALTH INFORMATION: 1-800-328-0026
Outside United States and Canada CALL 1-651-222-5352 (in USA)

Section 2. Hazards identification

Product AS SOLD

: CORROSIVE TO METALS - Category 1
SKIN CORROSION/IRRITATION - Category 1
SERIOUS EYE DAMAGE/ EYE IRRITATION -
Category 1
AQUATIC TOXICITY (ACUTE) - Category 3

GHS Classification

GHS label elements

Signal word
Symbol

Danger

Hazard statements May be corrosive to metals.
Causes severe skin burns and eye damage.

Harmful to aquatic life.

Precautionary statements

Prevention : Wear protective gloves. Wear eye or face
protection. Wear protective clothing. Keep only
in original container. Avoid release to the
environment. Wash hands thoroughly after
handling. Do not mix with bleach or other
chlorinated products - will cause chlorine gas.

: Absorb spillage to prevent material damage. IF
INHALED: Remove victim to fresh air and keep
at rest in a position comfortable for breathing.
Immediately call a POISON CENTER or
physician. IF SWALLOWED: Immediately call a
POISON CENTER or physician. Rinse mouth.
Do NOT induce vomiting. IF ON SKIN (or hair):
Take off immediately all contaminated clothing.
Rinse skin with water or shower. Wash

Response

Product AT USE DILUTION

SKIN CORROSION/IRRITATION - Category
1
SERIOUS EYE DAMAGE/ EYE IRRITATION
- Category 1

Danger
3

Causes severe skin burns and eye damage.

Wear protective gloves. Wear eye or face
protection. Wear protective clothing. Wash
hands thoroughly after handling.

IF INHALED: Remove victim to fresh air and
keep at rest in a position comfortable for
breathing. Immediately call a POISON
CENTER or physician. IF SWALLOWED:
Immediately call a POISON CENTER or
physician. Rinse mouth. Do NOT induce
vomiting. IF ON SKIN (or hair): Take off
immediately all contaminated clothing. Rinse
skin with water or shower. Wash
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Section 2. Hazards identification

Storage
Disposal

Other hazards

contaminated clothing before reuse.
Immediately call a POISON CENTER or
physician. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact
lenses, if present and easy to do. Continue
rinsing. Immediately call a POISON CENTER
or physician.

: Store in corrosive resistant container with a

resistant inner liner.

: See section 13 for waste disposal information.

None known.

contaminated clothing before reuse.
Immediately call a POISON CENTER or
physician. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact
lenses, if present and easy to do. Continue
rinsing. Immediately call a POISON CENTER
or physician.

No other specific measures identified.

See section 13 for waste disposal
information.

None known.

Section 3. Composition/information on ingredients

Substance/mixture
Product AS SOLD

Hazardous ingredients

nitric acid

PHOSPHORIC ACID

: Mixture

Concentration Range (%)

38
2

CAS number

7697-37-2
7664-38-2

Product AT USE DILUTION

Within the present knowledge of the supplier, this product does not contain any hazardous ingredients in
quantities requiring reporting, in accordance with local regulations.

Section 4. First aid measures

Eye contact

Skin contact

Inhalation

Ingestion

Protection of first-
aiders

Notes to physician

Product AS SOLD

: Rinse cautiously with water for several minutes.

Remove contact lenses, if present and easy to do.
Continue rinsing. Get medical attention
immediately.

: Take off immediately all contaminated clothing.

Rinse skin with water or shower. Get medical
attention immediately. Wash clothing before
reuse. Clean shoes thoroughly before reuse.

: Remove victim to fresh air and keep at rest in a

position comfortable for breathing. Get medical
attention immediately.

: Get medical attention immediately. Rinse mouth.

Do not induce vomiting.

Product AT USE DILUTION

Rinse cautiously with water for several
minutes. Remove contact lenses, if present
and easy to do. Continue rinsing. Get
medical attention immediately.

Take off immediately all contaminated
clothing. Rinse skin with water or shower.
Get medical attention immediately. Wash
clothing before reuse. Clean shoes
thoroughly before reuse.

Remove victim to fresh air and keep at rest
in a position comfortable for breathing. Get
medical attention immediately.

Get medical attention immediately. Rinse
mouth. Do not induce vomiting.

: No action shall be taken involving any personal risk or without suitable training. It may be

dangerous to the person providing aid to give mouth-to-mouth resuscitation. Wash contaminated
clothing thoroughly with water before removing it, or wear gloves.

: In case of inhalation of decomposition products in a fire, symptoms may be delayed. The

exposed person may need to be kept under medical surveillance for 48 hours.
See toxicological information (section 11)
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Section 5. Fire-

fighting measures

Product AS SOLD

Suitable fire extinguishing

media

Specific hazards arising
from the chemical

Hazardous thermal

decomposition products

Specific fire-fighting
methods

Special protective

equipment for fire-fighters

: Use water spray, fog or foam.

: In afire or if heated, a pressure increase will occur and the container may burst.
This material is harmful to aquatic life. Fire water contaminated with this material
must be contained and prevented from being discharged to any waterway, sewer or

drain.

: Decomposition products may include the following materials:

nitrogen oxides
phosphorus oxides

: Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without

suitable training.

: Fire-fighters should wear appropriate protective equipment and self-contained

mode.

breathing apparatus (SCBA) with a full face-piece operated in positive pressure

Section 6. Accidental release measures

Personal
precautions

Environmental
precautions
Methods for
cleaning up

Product AS SOLD

: Initiate company's spill response procedures

immediately. Keep people out of area. Put on
appropriate personal protective equipment (see
section 8). Do not touch or walk through spilled
material.

: Avoid contact of spilled material and runoff with

soil and surface waterways.

: Follow company's spill procedures. Keep people

away from spill. Put on appropriate personal
protective equipment (see section 8). Absorb/
neutralize liquid material. Use a tool to scoop up
solid or absorbed material and put into
appropriate labeled container. Use a tool to
scoop up solid or absorbed material and place
into appropriate labeled waste container. Use a
water rinse for final clean-up.

Product AT USE DILUTION

Initiate company's spill response procedures
immediately. Keep people out of area. Put on
appropriate personal protective equipment
(see section 8). Do not touch or walk
through spilled material.

Avoid contact of spilled material and runoff
with soil and surface waterways.

Follow company's spill procedures. Keep
people away from spill. Put on appropriate
personal protective equipment (see section
8). Absorb/neutralize liquid material. Use a
tool to scoop up solid or absorbed material
and put into appropriate labeled container.
Use a tool to scoop up solid or absorbed
material and place into appropriate labeled
waste container. Use a water rinse for final
clean-up.

Section 7. Handling and storage

Handling

Storage

Product AS SOLD

: Do not get in eyes or on skin or clothing. Do not

breathe vapor or mist. Use only with adequate
ventilation. Wash thoroughly after handling. Do
not mix with bleach or other chlorinated products -
will cause chlorine gas.

: Keep out of reach of children. Keep container

tightly closed.

Store between the following temperatures: -30
and 45°C

Product AT USE DILUTION

Do not get in eyes or on skin or clothing. Do
not breathe vapor or mist. Use only with
adequate ventilation. Wash thoroughly after
handling.

Keep out of reach of children. Keep
container tightly closed.
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Section 8. Exposure controls/personal protection

Control parameters

Ingredient name

Exposure limits

nitric acid

PHOSPHORIC ACID

ACGIH TLV (United States, 3/2012).
STEL: 10 mg/m?® 15 minutes.
STEL: 4 ppm 15 minutes.
TWA: 5.2 mg/m? 8 hours.
TWA: 2 ppm 8 hours.
OSHA PEL (United States, 6/2010).
TWA: 5 mg/m? 8 hours.
TWA: 2 ppm 8 hours.
NIOSH REL (United States, 6/2009).
TWA: 2 ppm 10 hours.
TWA: 5 mg/m?* 10 hours.
STEL: 4 ppm 15 minutes.
STEL: 10 mg/m?® 15 minutes.

ACGIH TLV (United States, 3/2012).
STEL: 3 mg/m? 15 minutes.
TWA: 1 mg/m? 8 hours.

OSHA PEL (United States, 6/2010).
TWA: 1 mg/m? 8 hours.

NIOSH REL (United States, 6/2009).
TWA: 1 mg/m? 10 hours.
STEL: 3 mg/m? 15 minutes.

Appropriate
engineering controls

Personal protection
Eye protection

Hand protection
Skin protection

Respiratory
protection

Hygiene measures

Product AS SOLD

: Use only with adequate ventilation. If user

operations generate dust, fumes, gas, vapor or
mist, use process enclosures, local exhaust
ventilation or other engineering controls to keep
worker exposure to airborne contaminants below
any recommended or statutory limits. Provide
suitable facilities for quick drenching or flushing
of the eyes and body in case of contact or splash
hazard.

: Use chemical splash goggles. For continued or

severe exposure wear a face shield over the
goggles.

: Use chemical-resistant, impervious gloves.
: Use synthetic apron, other protective equipment

as necessary to prevent skin contact.

: Arespirator is not needed under normal and

intended conditions of product use.

Product AT USE DILUTION

Use only with adequate ventilation. If user
operations generate dust, fumes, gas, vapor
or mist, use process enclosures, local
exhaust ventilation or other engineering
controls to keep worker exposure to airborne
contaminants below any recommended or
statutory limits. Provide suitable facilities for
quick drenching or flushing of the eyes and
body in case of contact or splash hazard.

Use chemical splash goggles. For continued
or severe exposure wear a face shield over
the goggles.

Use chemical-resistant, impervious gloves.

Use synthetic apron, other protective
equipment as necessary to prevent skin
contact.

A respirator is not needed under normal and
intended conditions of product use.

: Wash hands, forearms and face thoroughly after handling chemical products, before eating,

smoking and using the lavatory and at the end of the working period. Appropriate techniques
should be used to remove potentially contaminated clothing. Wash contaminated clothing

before reusing.
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Section 9. Physical and chemical properties

Physical state
Color

Odor

pH

Flash point

Explosion limits
Flammability (solid,
gas)

Melting point
Boiling point
Evaporation rate
(butyl acetate = 1)
Vapor pressure
Vapor density
Relative density
Solubility

Partition coefficient:
n-octanol/water
Auto-ignition
temperature

Decomposition
temperature

Odor threshold
Viscosity

Product AS SOLD

: Liquid.

: Colorless

: Pungent

: 0.9t0 1.1 (100%)
: >100°C

Product does not support combustion.

- Not available.
: Not available.

: Not available.
: >100°C (>212°F)
: Not available.

: Not available.

: Not available.

1 1.244 t0 1.254 (Water = 1)

: Easily soluble in the following materials: cold
water and hot water.

: Not available.

: Not available.

: Not available.

: Not available.

: Not available.

Product AT USE DILUTION
Liquid.

Colorless

Odorless

1t01.8
>100°C

Section 10. Stability and reactivity

Product AS SOLD
Stability

Possibility of hazardous

reactions

Conditions to avoid
Materials to avoid

Hazardous decomposition

products

: The product is stable.
: Under normal conditions of storage and use, hazardous reactions will not occur.

: No specific data.

: Extremely reactive or incompatible with the following materials: alkalis.
Reactive or incompatible with the following materials: organic materials, metals and

moisture.

Do not mix with bleach or other chlorinated products - will cause chlorine gas.

: Under normal conditions of storage and use, hazardous decomposition products
should not be produced.

Section 11. Toxicological information

Route of exposure

: Skin contact, Eye contact, Inhalation, Ingestion

Page: 5/8




AC-55-5

11 Mar 2013

Section 11. Toxicological information

Product AS SOLD
Symptoms
Eye contact : Adverse symptoms may include the following:
pain
watering
redness

Skin contact : Adverse symptoms may include the following:
pain or irritation
redness

blistering may occur

Inhalation : Adverse symptoms may include the following:
coughing
Respiratory tract irritation

Ingestion : Adverse symptoms may include the following:
stomach pains

Acute toxicity

Eye contact
Skin contact
Inhalation
Ingestion

: Causes serious eye damage.

: Causes severe burns.

: May cause respiratory irritation.

: May cause burns to mouth, throat and stomach.

Toxicity data
Product/ingredient name
phosphoric acid

Result

and mists
LD50 Dermal Rat
LD50 Oral Rat

Chronic toxicity
Carcinogenicity
Mutagenicity
Teratogenicity
Developmental effects
Fertility effects

Product AT USE DILUTION

Adverse symptoms may include the following:
pain

watering

redness

Adverse symptoms may include the following:
pain or irritation

redness

blistering may occur

Adverse symptoms may include the following:
coughing
Respiratory tract irritation

Adverse symptoms may include the following:
stomach pains

Causes serious eye damage.
Causes severe burns.
May cause respiratory irritation.

May cause burns to mouth, throat and
stomach.

Species
LC50 Inhalation Dusts  Rat

Dose
0.962 mg/l

>2000 mg/kg
>2000 mg/kg

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.

Section 12. Ecological information

Product AS SOLD

Ecotoxicity

Aquatic and terrestrial toxicity
Product/ingredient name
nitric acid
phosphoric acid

Other adverse effects

: This material is harmful to aquatic life.

Result

Acute LC50 72 mg/l
Acute LC50 75.1 mg/I

Species Exposure
Fish 96 hours
Fish 96 hours

: No known significant effects or critical hazards.

Section 13. Disposal considerations
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Section 13. Disposal considerations

Product AS SOLD Product AT USE DILUTION
Disposal methods : Avoid disposal. Attempt to use product Avoid disposal. Attempt to use product

completely in accordance with intended use.
Disposal should be in accordance with applicable
regional, national and local laws and regulations.

RCRA classification : Unused product is D002 (Corrosive)

completely in accordance with intended use.
Disposal should be in accordance with
applicable regional, national and local laws
and regulations.

Section 14. Transport information

Certain shipping modes or package sizes may have exceptions from the transport regulations. The classification
provided may not reflect those exceptions and may not apply to all shipping modes or package sizes.

DOT

DOT Classification UN2031

DOT Proper shipping name NITRIC ACID

Class 8

Packing group Il

IMO/IMDG

IMO/IMDG Classification UN2031

IMO/IMDG Proper shipping name NITRIC ACID solution
Class 8

Packing group Il

For transport in bulk, see shipping documents for specific transportation information.

Product AT USE DILUTION
Not intended for transport.

Section 15. Regulatory information

Product AS SOLD
U.S. Federal requlations

TSCA 8(b) inventory : All components are listed or exempted.

SARA 302/304/311/312 extremely hazardous substances: nitric acid

SARA 302/304 emergency planning and notification: nitric acid

SARA 313 Product name CAS number Concentration
Form R - Reporting : nitric acid 7697-37-2 38.09
requirements

California Prop. 65 : No listed substance

Section 16. Other information

Product AS SOLD Product AT USE DILUTION

Hazardous Material
Information System (U.S.A))

Health

Flammability

Physical hazards

Health
Flammability

Physical hazards

3
0
0

1
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Section 16. Other information
| ] | I
National Fire Protection
Association (U.S.A.)
Flammability Flammability
Health 60 Instability/Reactivity Health 60 Instability/Reactivity
‘ Special ‘ Special
Date of issue : 11 Mar 2013
Prepared by : Regulatory Affairs

1-800-352-5326
Notice to reader

The above information is believed to be correct with respect to the formula used to manufacture the product in
the country of origin. As data, standards, and regulations change, and conditions of use and handling are
beyond our control, NO WARRANTY, EXPRESS OR IMPLIED, IS MADE AS TO THE COMPLETENESS OR

CONTINUING ACCURACY OF THIS INFORMATION.
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SAFETY DATA SHEET

AC-103

Section 1. Chemical product and company identification

: AC-103
Heavy duty cleaner

Product name

Recommended use and
restrictions

Use only for the purpose on the product label.

Product dilution information Up to 3.20z/gal or 25mL/L in water

Supplier's information Ecolab Inc. Food & Beverage Division
370 N. Wabasha Street
St. Paul, MN 55102

1-800-392-3392
1 943803
M 2 ay MD13

Code
Date of issue

EMERGENCY HEALTH INFORMATION: 1-800-328-0026
Outside United States and Canada CALL 1-651-222-5352 (in USA)

Section M Hazards identification

Product AS SOLD

: CORROSIVE TO METALS - Category 1
SKIN CORROSION/IRRITATION - Category 1
SERIOUS EYE DAMAGE/ EYE IRRITATION -
Category 1

GHS Classification

GHS label elements

Signal word
Symbol

Danger

Hazard statements May be corrosive to metals.

Causes severe skin burns and eye damage.
Precautionary statements

Prevention : Wear protective gloves. Wear eye or face
protection. Wear protective clothing. Keep only
in original container. Wash hands thoroughly
after handling.

Response : Absorb spillage to prevent material damage. IF

INHALED: Remove victim to fresh air and keep
at rest in a position comfortable for breathing.
Immediately call a POISON CENTER or
physician. IF SWALLOWED: Immediately call a
POISON CENTER or physician. Rinse mouth.
Do NOT induce vomiting. IF ON SKIN (or hair):
Take off immediately all contaminated clothing.
Rinse skin with water or shower. Wash
contaminated clothing before reuse.
Immediately call a POISON CENTER or
physician. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact

Product AT USE DILUTION

SKIN CORROSION/IRRITATION - Category
1
SERIOUS EYE DAMAGE/ EYE IRRITATION
- Category 1

Danger

Causes severe skin burns and eye damage.

Wear protective gloves. Wear eye or face
protection. Wear protective clothing. Wash
hands thoroughly after handling.

IF INHALED: Remove victim to fresh air and
keep at rest in a position comfortable for
breathing. Immediately call a POISON
CENTER or physician. IF SWALLOWED:
Immediately call a POISON CENTER or
physician. Rinse mouth. Do NOT induce
vomiting. IF ON SKIN (or hair): Take off
immediately all contaminated clothing. Rinse
skin with water or shower. Wash
contaminated clothing before reuse.
Immediately call a POISON CENTER or
physician. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact
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Section M Hazards identification

Storage
Disposal

Other hazards

lenses, if present and easy to do. Continue
rinsing. Immediately call a POISON CENTER
or physician.

: Store in corrosive resistant container with a

resistant inner liner.

: See section 13 for waste disposal information.

None known.

lenses, if present and easy to do. Continue
rinsing. Immediately call a POISON CENTER
or physician.

No other specific measures identified.

See section 13 for waste disposal
information.

None known.

Section 3. Composition/information on ingredients

Substance/mixture
Product AS SOLD

: Mixture

Hazardous ingredients Concentration Range (%) CAS number
SODIUM HYDROXIDE 49 1310-73-2
Product AT USE DILUTION

Hazardous ingredients Concentration Range (%) CAS number
SODIUM HYDROXIDE 1 1310-73-2

Section, . First aid measures

Eye contact

SWn contact

Inhalation

Ingestion

Product AS SOLD

: Rinse cautiously with water for several minutes.

Remove contact lenses, if present and easy to do.
Continue rinsing. Get medical attention
immediately.

: Take off immediately all contaminated clothing.

Rinse skin with water or shower. Get medical
attention immediately. Wash clothing before
reuse. Clean shoes thoroughly before reuse.

: Remove victim to fresh air and keep at rest in a

position comfortable for breathing. Get medical
attention immediately.

: Get medical attention immediately. Rinse mouth.

Do not induce vomiting.

Product AT USE DILUTION

Rinse cautiously with water for several
minutes. Remove contact lenses, if present
and easy to do. Continue rinsing. Get
medical attention immediately.

Take off immediately all contaminated
clothing. Rinse skin with water or shower.
Get medical attention immediately. Wash
clothing before reuse. Clean shoes
thoroughly before reuse.

Remove victim to fresh air and keep at rest
in a position comfortable for breathing. Get
medical attention immediately.

Get medical attention immediately. Rinse
mouth. Do not induce vomiting.

: No action shall be taken involving any personal risk or without suitable training. It may be
dangerous to the person providing aid to give mouth-to-mouth resuscitation. Wash contaminated
clothing thoroughly with water before removing it, or wear gloves.

: Treat symptomatically. Contact poison treatment specialist immediately if large quantities have
been ingested or inhaled.

See toxicological information (section 11)

Protection of firstk
aiders

Notes to physician

Section q. Firefighting measures

Product AS SOLD

Suitable fire extinguishing
media

Specific hazards arising
from the chemical
Hazardous thermal
decomposition products

: Use water spray, fog or foam.

: In afire or if heated, a pressure increase will occur and the container may burst.

: Decomposition products may include the following materials:
metal oxide/oxides
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Section q. Flrekflghtlng measures

Specific fireKfighting
methods

Special protective

e- uipment for fireKighters

: Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without

suitable training.

: Fire-fighters should wear appropriate protective equipment and self-contained

mode.

breathing apparatus (SCBA) with a full face-piece operated in positive pressure

Section 4. Accidental release measures

Personal
precautions

Environmental
precautions
2 ethods for
cleaning up

Product AS SOLD

: Initiate company's spill response procedures

immediately. Keep people out of area. Put on
appropriate personal protective equipment (see
section 8). Do not touch or walk through spilled
material.

: Avoid contact of spilled material and runoff with

soil and surface waterways.

: Follow company's spill procedures. Keep people

away from spill. Put on appropriate personal
protective equipment (see section 8). Absorb/
neutralize liquid material. Use a tool to scoop up
solid or absorbed material and put into
appropriate labeled container. Use a tool to
scoop up solid or absorbed material and place
into appropriate labeled waste container. Use a
water rinse for final clean-up.

Product AT USE DILUTION

Initiate company's spill response procedures
immediately. Keep people out of area. Put on
appropriate personal protective equipment
(see section 8). Do not touch or walk
through spilled material.

Avoid contact of spilled material and runoff
with soil and surface waterways.

Follow company's spill procedures. Keep
people away from spill. Put on appropriate
personal protective equipment (see section
8). Absorb/neutralize liquid material. Use a
tool to scoop up solid or absorbed material
and put into appropriate labeled container.
Use a tool to scoop up solid or absorbed
material and place into appropriate labeled
waste container. Use a water rinse for final
clean-up.

Section 8. Handling and storage

Handling

Storage

Product AS SOLD

: Do not get in eyes or on skin or clothing. Do not

breathe vapor or mist. Use only with adequate
ventilation. Wash thoroughly after handling.

: Keep out of reach of children. Keep container

tightly closed.

Store between the following temperatures: 10
and 50°C

Product AT USE DILUTION

Do not get in eyes or on skin or clothing. Do
not breathe vapor or mist. Use only with
adequate ventilation. Wash thoroughly after
handling.

Keep out of reach of children. Keep
container tightly closed.

Section 5. Exposure controls/personal protection

Control parameters

Ingredient name

Exposure limits

SODIUM HYDROXIDE

ACGIH TL6 (United States73/M1M).
C: 2 mg/m?

OSHA PEL (United States74/M10).
TWA: 2 mg/m? 8 hours.

NIOSH REL (United States74/ND0V).
CEIL: 2 mg/m?
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Section 5. Exposure controls/personal protection

Appropriate
engineering controls

Personal protection
Eye protection

Hand protection
SWn protection

Respiratory
protection

Hygiene measures

Product AS SOLD

: Use only with adequate ventilation. If user

operations generate dust, fumes, gas, vapor or
mist, use process enclosures, local exhaust
ventilation or other engineering controls to keep
worker exposure to airborne contaminants below
any recommended or statutory limits. Provide
suitable facilities for quick drenching or flushing
of the eyes and body in case of contact or splash
hazard.

: Use chemical splash goggles. For continued or

severe exposure wear a face shield over the
goggles.

: Use chemical-resistant, impervious gloves.
: Use synthetic apron, other protective equipment

as necessary to prevent skin contact.

: Arespirator is not needed under normal and

intended conditions of product use.

Product AT USE DILUTION

Use only with adequate ventilation. If user
operations generate dust, fumes, gas, vapor
or mist, use process enclosures, local
exhaust ventilation or other engineering
controls to keep worker exposure to airborne
contaminants below any recommended or
statutory limits. Provide suitable facilities for
quick drenching or flushing of the eyes and
body in case of contact or splash hazard.

Use chemical splash goggles. For continued
or severe exposure wear a face shield over
the goggles.

Use chemical-resistant, impervious gloves.

Use synthetic apron, other protective
equipment as necessary to prevent skin
contact.

A respirator is not needed under normal and
intended conditions of product use.

: Wash hands, forearms and face thoroughly after handling chemical products, before eating,

smoking and using the lavatory and at the end of the working period. Appropriate techniques
should be used to remove potentially contaminated clothing. Wash contaminated clothing

before reusing.

Section V. Physical and chemical properties

Physical state
Color

Odor

pH

Flash point
Explosion limits
Flammability (solid7
gas)

2 elting point
=oiling point
Evaporation rate
(butyl acetate 9 1)

6apor pressure
6apor density
Relative density
Solubility

Partition coefficient:
nloctanol/water
Autokignition
temperature
Decomposition
temperature

Odor threshold
6iscosity

Product AS SOLD

: Liquid.

: Hazy liquid

: Faint odor

: 13.5t0 14 (100%)
: >100°C

: Not available.

: Not available.

: Not available.

: Not available.
: Not available.

: Not available.
. Not available.
: 1.5t0 1.53 (Water = 1)
: Not available.
: Not available.

: Not available.
: Not available.

: Not available.
: Not available.

Product AT USE DILUTION
Liquid.

Colorless

Odorless

12.5t0 13.5

>100°C
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Section 10. Stability and reactivity
Product AS SOLD
Stability : The product is stable.
Possibility of hazardous : Under normal conditions of storage and use, hazardous reactions will not occur.
reactions
Conditions to avoid : No specific data.
2 aterials to avoid : Extremely reactive or incompatible with the following materials: acids.

Slightly reactive or incompatible with the following materials: metals and moisture.
Hazardous decomposition : Under normal conditions of storage and use, hazardous decomposition products
products should not be produced.

Section 11. Toxicological information

Route of exposure : Skin contact, Eye contact, Inhalation, Ingestion
Product AS SOLD

Symptoms

Eye contact : Adverse symptoms may include the following:
pain
watering
redness

SWn contact : Adverse symptoms may include the following:
pain or irritation
redness
blistering may occur

Inhalation : Adverse symptoms may include the following:
coughing
Respiratory tract irritation

Ingestion : Adverse symptoms may include the following:
stomach pains

Acute toxicity

Eye contact : Causes serious eye damage.

SWn contact : Causes severe burns.

Inhalation : May cause respiratory irritation.

Ingestion : May cause burns to mouth, throat and stomach.

Toxicity data
Product/ingredient name
Not applicable.

Chronic toxicity

Product AT USE DILUTION

Adverse symptoms may include the following:
pain

watering

redness

Adverse symptoms may include the following:
pain or irritation

redness

blistering may occur

Adverse symptoms may include the following:
coughing
Respiratory tract irritation

Adverse symptoms may include the following:
stomach pains

Causes serious eye damage.
Causes severe burns.
May cause respiratory irritation.

May cause burns to mouth, throat and
stomach.

Carcinogenicity

2 utagenicity
Teratogenicity
Developmental effects
Fertility effects

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
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Section 1M Ecological information
Product AS SOLD
Ecotoxicity : This material is harmful to aquatic life.
A- uatic and terrestrial toxicity
Product/ingredient name Result Species Exposure
sodium hydroxide Acute EC50 40 mg/I Daphnia 48 hours
Other adverse effects : No known significant effects or critical hazards.
Section 13. Disposal considerations
Product AS SOLD Product AT USE DILUTION
Disposal methods : Avoid disposal. Attempt to use product Avoid disposal. Attempt to use product
completely in accordance with intended use. completely in accordance with intended use.

Disposal should be in accordance with applicable | Disposal should be in accordance with
regional, national and local laws and regulations. applicable regional, national and local laws

RCRA classification : Unused product is D002 (Corrosive)

and regulations.

Section 1, . Transport information

Certain shipping modes or pacWage sizes may have exceptions from the transport regulations. The classification
provided may not reflect those exceptions and may not apply to all shipping modes or pacVge sizes.

DOT

DOT Classification UN1824

DOT Proper shipping name Sodium hydroxide solution

Class 8

PacWng group Il

12 O/I2 DG

12 O/I2 DG Classification UN1824

12 O/I2 DG Proper shipping name SODIUM HYDROXIDE SOLUTION
Class 8

PacWng group 1]

For transport in bulWsee shipping documents for specific transportation information.

Product AT USE DILUTION
Not intended for transport.

Section 1g. Regulatory information

Product AS SOLD

U.S. Federal regulations
TSCA 5(b) inventory : All components are listed or exempted.
SARA 30M30, /311/31Mextremely hazardous substances: No listed substance
SARA 30M30, emergency planning and notification: No listed substance

SARA 313 Product name CAS number Concentration

Form R kReporting : No listed substance
re- uirements

California Prop. 4q : No listed substance
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AC-103 M 2 ay MD13
Section 14. Other information
Product AS SOLD Product AT USE DILUTION
Hazardous 2 aterial
Information System (U.S.A))
Health 3|
Flammability b 0
Physical hazards p d 0
National Fire Protection
Association (U.S.A.)
Flammability Flammability
Health Instability/Reactivity Health Instability/Reactivity
Special Special
Date of issue : M 2 ay M13
Prepared by : Regulatory Affairs

1-800-352-5326
Notice to reader

The above information is believed to be correct with respect to the formula used to manufacture the product in
the country of origin. As data7standards7and regulations change7and conditions of use and handling are
beyond our control7NO B ARRANTY7EXPRESS OR 12 PLIED7IS 2 ADE AS TO THE CO2 PLETENESS OR

CONTINUING ACCURACY OF THIS INFOR2 ATION.
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SAFETY DATA SHEET

PRINCIPAL

Section 1. Chemical product and company identification

PRINCIPAL
: Cleaning product

Product name

Recommended use and
restrictions

Use only for the purpose on the product label.

Product dilution information Up to 3 0z/4 gal or 5.8 mL/L in water

Supplier's information Ecolab Inc. Food & Beverage Division
370 N. Wabasha Street
St. Paul, MN 55102

1-800-392-3392
1 948463
1M2 ar 031M

Code
Date of issue

EMERGENCY HEALTH INFORMATION: 1-800-328-0026
Outside United States and Canada CALL 1-651-222-5352 (in USA)

Section 0. Hazards identification

Product AS SOLD

: CORROSIVE TO METALS - Category 1
SKIN CORROSION/IRRITATION - Category 1
SERIOUS EYE DAMAGE/ EYE IRRITATION -
Category 1
AQUATIC TOXICITY (ACUTE) - Category 2

GHS Classification

GHS label elements

Signal word
Symbol

Danger

Hazard statements May be corrosive to metals.
Causes severe skin burns and eye damage.

Toxic to aquatic life.

Precautionary statements

Prevention : Wear protective gloves. Wear eye or face
protection. Wear protective clothing. Keep only
in original container. Avoid release to the
environment. Wash hands thoroughly after
handling. Mixing this product with acid or
ammonia releases chlorine gas.

Response : Absorb spillage to prevent material damage. IF
INHALED: Remove victim to fresh air and keep
at rest in a position comfortable for breathing.
Immediately call a POISON CENTER or
physician. IF SWALLOWED: Immediately call a
POISON CENTER or physician. Rinse mouth.
Do NOT induce vomiting. IF ON SKIN (or hair):
Take off immediately all contaminated clothing.
Rinse skin with water or shower. Wash

Product AT USE DILUTION

CORROSIVE TO METALS - Category 1
SKIN CORROSION/IRRITATION - Category
1
SERIOUS EYE DAMAGE/ EYE IRRITATION
- Category 1

Danger
3

May be corrosive to metals.
Causes severe skin burns and eye damage.

Wear protective gloves. Wear eye or face
protection. Wear protective clothing. Keep
only in original container. Wash hands
thoroughly after handling.

Absorb spillage to prevent material damage.
IF INHALED: Remove victim to fresh air and
keep at rest in a position comfortable for
breathing. Immediately call a POISON
CENTER or physician. IF SWALLOWED:
Immediately call a POISON CENTER or
physician. Rinse mouth. Do NOT induce
vomiting. IF ON SKIN (or hair): Take off
immediately all contaminated clothing. Rinse
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PRINCIPAL

1M2 ar 031N

Section 0. Hazards identification

Storage
Disposal

Other hazards

contaminated clothing before reuse.
Immediately call a POISON CENTER or
physician. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact
lenses, if present and easy to do. Continue
rinsing. Immediately call a POISON CENTER
or physician.

: Store in corrosive resistant container with a

resistant inner liner.

: See section 13 for waste disposal information.

None known.

skin with water or shower. Wash
contaminated clothing before reuse.
Immediately call a POISON CENTER or
physician. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact
lenses, if present and easy to do. Continue
rinsing. Immediately call a POISON CENTER
or physician.

Store in corrosive resistant container with a
resistant inner liner.

See section 13 for waste disposal
information.

None known.

Section M Composition/information on ingredients

Substance/mixture
Product AS SOLD

: Mixture

Hazardous ingredients Concentration Range (%) CAS number
SODIUM HYDROXIDE 15 1310-73-2
sodium hypochlorite 3 7681-52-9
Product AT USE DILUTION

Hazardous ingredients Concentration Range (%) CAS number
sodium hypochlorite <0.5 7681-52-9

Section, . First aid measures

Eye contact

SWn contact

Inhalation

Ingestion

Protection of firstk
aiders

Notes to physician

Product AS SOLD

: Rinse cautiously with water for several minutes.

Remove contact lenses, if present and easy to do.
Continue rinsing. Get medical attention
immediately.

: Take off immediately all contaminated clothing.

Rinse skin with water or shower. Get medical
attention immediately. Wash clothing before
reuse. Clean shoes thoroughly before reuse.

: Remove victim to fresh air and keep at rest in a

position comfortable for breathing. Get medical
attention immediately.

: Get medical attention immediately. Rinse mouth.

Do not induce vomiting.

Product AT USE DILUTION

Rinse cautiously with water for several
minutes. Remove contact lenses, if present
and easy to do. Continue rinsing. Get
medical attention immediately.

Take off immediately all contaminated
clothing. Rinse skin with water or shower.
Get medical attention immediately. Wash
clothing before reuse. Clean shoes
thoroughly before reuse.

Remove victim to fresh air and keep at rest
in a position comfortable for breathing. Get
medical attention immediately.

Get medical attention immediately. Rinse

mouth. Do not induce vomiting.

: No action shall be taken involving any personal risk or without suitable training. It may be

dangerous to the person providing aid to give mouth-to-mouth resuscitation. Wash contaminated
clothing thoroughly with water before removing it, or wear gloves.

been ingested or inhaled.

See toxicological information (section 11)

: Treat symptomatically. Contact poison treatment specialist immediately if large quantities have
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PRINCIPAL

1M2 ar 031N

Section -. Firefighting measures

Product AS SOLD

Suitable fire extinguishing

media

Specific hazards arising
from the chemical

Hazardous thermal

decomposition products

Specific fireighting
methods

Special protective

equipment for firekighters

: Use water spray, fog or foam.

: In afire or if heated, a pressure increase will occur and the container may burst.
This material is toxic to aquatic life. Fire water contaminated with this material must
be contained and prevented from being discharged to any waterway, sewer or drain.

: Decomposition products may include the following materials:

carbon dioxide

carbon monoxide
halogenated compounds
metal oxide/oxides

: Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without

suitable training.

: Fire-fighters should wear appropriate protective equipment and self-contained

mode.

breathing apparatus (SCBA) with a full face-piece operated in positive pressure

Section 4. Accidental release measures

Personal
precautions

Environmental
precautions
2 ethods for
cleaning up

Product AS SOLD

: Initiate company's spill response procedures

immediately. Keep people out of area. Put on
appropriate personal protective equipment (see
section 8). Do not touch or walk through spilled
material.

: Avoid contact of spilled material and runoff with

soil and surface waterways.

: Follow company's spill procedures. Keep people

away from spill. Put on appropriate personal
protective equipment (see section 8). Absorb/

neutralize liquid material. Use a tool to scoop up

solid or absorbed material and put into
appropriate labeled container. Use a tool to
scoop up solid or absorbed material and place
into appropriate labeled waste container. Use a
water rinse for final clean-up.

Product AT USE DILUTION

Initiate company's spill response procedures
immediately. Keep people out of area. Put on
appropriate personal protective equipment
(see section 8). Do not touch or walk
through spilled material.

Avoid contact of spilled material and runoff
with soil and surface waterways.

Follow company's spill procedures. Keep
people away from spill. Put on appropriate
personal protective equipment (see section
8). Absorb/neutralize liquid material. Use a
tool to scoop up solid or absorbed material
and put into appropriate labeled container.
Use a tool to scoop up solid or absorbed
material and place into appropriate labeled
waste container. Use a water rinse for final
clean-up.

Section 5. Handling and storage

Handling

Storage

Product AS SOLD

: Do not get in eyes or on skin or clothing. Do not

breathe vapor or mist. Use only with adequate
ventilation. Wash thoroughly after handling.
Mixing this product with acid or ammonia
releases chlorine gas.

: Keep out of reach of children. Keep container

tightly closed.

Do not store above the following temperature:
40°C

Product AT USE DILUTION

Do not get in eyes or on skin or clothing. Do
not breathe vapor or mist. Use only with
adequate ventilation. Wash thoroughly after
handling.

Keep out of reach of children. Keep
container tightly closed.
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PRINCIPAL

1M2 ar 031N

Section 8. Exposure controls/personal protection

Control parameters

Ingredient name

Exposure limits

SODIUM HYDROXIDE

sodium hypochlorite

chlorine

ACGIH TL6 (United States7M0310).
C: 2mg/m?

OSHA PEL (United States74/0313).
TWA: 2 mg/m? 8 hours.

NIOSH REL (United States74/033V).
CEIL: 2 mg/m?

AIHA 9 EEL (United States713/0311).
STEL: 2 mg/m? 15 minutes.

ACGIH TL6 (United States7M0310).
STEL: 2.9 mg/m?® 15 minutes.
STEL: 1 ppm 15 minutes.
TWA: 1.5 mg/m? 8 hours.
TWA: 0.5 ppm 8 hours.

OSHA PEL (United States74/0313).
CEIL: 3 mg/m?
CEIL: 1 ppm

NIOSH REL (United States74/033V).
CEIL: 0.5 ppm 15 minutes.
CEIL: 1.45 mg/m?® 15 minutes.

Appropriate
engineering controls

Personal protection
Eye protection

Hand protection
SWn protection

Respiratory
protection

Hygiene measures

Product AS SOLD

: Use only with adequate ventilation. If user

operations generate dust, fumes, gas, vapor or
mist, use process enclosures, local exhaust
ventilation or other engineering controls to keep
worker exposure to airborne contaminants below
any recommended or statutory limits. Provide
suitable facilities for quick drenching or flushing
of the eyes and body in case of contact or splash
hazard.

: Use chemical splash goggles. For continued or

severe exposure wear a face shield over the
goggles.

: Use chemical-resistant, impervious gloves.
: Use synthetic apron, other protective equipment

as necessary to prevent skin contact.

: Arespirator is not needed under normal and

intended conditions of product use.

Product AT USE DILUTION

Use only with adequate ventilation. If user
operations generate dust, fumes, gas, vapor
or mist, use process enclosures, local
exhaust ventilation or other engineering
controls to keep worker exposure to airborne
contaminants below any recommended or
statutory limits. Provide suitable facilities for
quick drenching or flushing of the eyes and
body in case of contact or splash hazard.

Use chemical splash goggles. For continued
or severe exposure wear a face shield over
the goggles.

Use chemical-resistant, impervious gloves.
Use synthetic apron, other protective
equipment as necessary to prevent skin
contact.

A respirator is not needed under normal and
intended conditions of product use.

: Wash hands, forearms and face thoroughly after handling chemical products, before eating,

smoking and using the lavatory and at the end of the working period. Appropriate techniques
should be used to remove potentially contaminated clothing. Wash contaminated clothing

before reusing.
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PRINCIPAL

1M2 ar 031N

Section V. Physical and chemical properties

Physical state
Color

Odor

pH

Flash point
Explosion limits
Flammability (solid7
gas)

2 elting point
Boiling point
Evaporation rate
(butyl acetate = 1)
6apor pressure
6apor density
Relative density
Solubility

Partition coefficient:
nloctanol/water
Autolignition
temperature

Decomposition
temperature

Odor threshold
6iscosity

Product AS SOLD

: Liquid.

: Yellow [Light]

: chlorine

: 12.51t0 13.5 (100%)
: >100°C

: Not available.

: Not available.

: Not available.

: Not available.
. Not available.

: Not available.

. Not available.

1 1.237 to 1.25 (Water = 1)

: Not available.
: Not available.

: Not available.

: Not available.

: Not available.

: Not available.

Product AT USE DILUTION
Liquid.

Pale color [Light]

Faint odor

11.7 to 12.7
>100°C

Section 13. Stability and reactivity

Product AS SOLD
Stability

Possibility of hazardous

reactions

Conditions to avoid
2 aterials to avoid

Hazardous decomposition

products

: The product is stable.
: Under normal conditions of storage and use, hazardous reactions will not occur.

: No specific data.

: Extremely reactive or incompatible with the following materials: acids.
Reactive or incompatible with the following materials: moisture.
Slightly reactive or incompatible with the following materials: metals.
Mixing this product with acid or ammonia releases chlorine gas.

: Under normal conditions of storage and use, hazardous decomposition products
should not be produced.

Section 11. Toxicological information

Route of exposure

: Skin contact, Eye contact, Inhalation, Ingestion
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PRINCIPAL

1M2 ar 031N

Section 11. Toxicological information

Product AS SOLD

Symptoms

Eye contact : Adverse symptoms may include the following:
pain
watering
redness

SWn contact : Adverse symptoms may include the following:
pain or irritation
redness
blistering may occur

Inhalation : Adverse symptoms may include the following:
coughing
Respiratory tract irritation

Ingestion : Adverse symptoms may include the following:
stomach pains

Acute toxicity

Eye contact
SWn contact
Inhalation
Ingestion

: Causes serious eye damage.

: Causes severe burns.

: May cause respiratory irritation.

: May cause burns to mouth, throat and stomach.

Toxicity data

Product AT USE DILUTION

Adverse symptoms may include the following:
pain

watering

redness

Adverse symptoms may include the following:
pain or irritation

redness

blistering may occur

Adverse symptoms may include the following:
coughing
Respiratory tract irritation

Adverse symptoms may include the following:
stomach pains

Causes serious eye damage.
Causes severe burns.
May cause respiratory irritation.

May cause burns to mouth, throat and
stomach.

Product/ingredient name Result Species Dose
sodium hypochlorite LD50 Dermal Rabbit >10000 mg/kg
LD50 Oral Rat 5230 mg/kg
Chronic toxicity
Carcinogenicity : No known significant effects or critical hazards.
2 utagenicity : No known significant effects or critical hazards.
Teratogenicity : No known significant effects or critical hazards.
Developmental effects : No known significant effects or critical hazards.
Fertility effects : No known significant effects or critical hazards.
Section 10. Ecological information
Product AS SOLD
Ecotoxicity : This material is toxic to aquatic life.
Aquatic and terrestrial toxicity
Product/ingredient name Result Species Exposure
sodium hydroxide Acute EC50 40 mg/I Daphnia 48 hours
sodium hypochlorite Acute EC50 0.071 mgl/l Daphnia 48 hours

Other adverse effects

: No known significant effects or critical hazards.

Section 1M Disposal considerations

Product AS SOLD

: Avoid disposal. Attempt to use product
completely in accordance with intended use.
Disposal should be in accordance with applicable
regional, national and local laws and regulations.

Disposal methods

RCRA classification : Unused product is D002 (Corrosive)

Product AT USE DILUTION

Avoid disposal. Attempt to use product
completely in accordance with intended use.
Disposal should be in accordance with
applicable regional, national and local laws
and regulations.
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PRINCIPAL

1M2 ar 031N

Section 1, . Transport information

Certain shipping modes or pacWage sizes may have exceptions from the transport regulations. The classification
provided may not reflect those exceptions and may not apply to all shipping modes or pacVge sizes.

DOT

DOT Classification

DOT Proper shipping name
Class

PacWng group

12 O/12 DG

12 O/I2 DG Classification

12 O/12 DG Proper shipping name
Class

PacWng group

UN1824

Sodium hydroxide solution
8

Il

UN1824

SODIUM HYDROXIDE SOLUTION
8

I

For transport in bulWsee shipping documents for specific transportation information.

Product AT USE DILUTION
Not intended for transport.

Section 1-. Regulatory information

Product AS SOLD

U.S. Federal regulations
TSCA 8(b) inventory

: All components are listed or exempted.

SARA MBO/VB, /MI1/MI0 extremely hazardous substances: No listed substance
SARA MBO/MB, emergency planning and notification: No listed substance

SARA MIM

Form R kReporting
requirements

California Prop. 4-

Product name

CAS number

No listed substance

No listed substance

Concentration

Section 14. Other information

Product AS SOLD

Hazardous 2 aterial
Information System (U.S.A.)

Health

Flammability

Physical hazards

Product AT USE DILUTION

Health
Flammability

Physical hazards

National Fire Protection
Association (U.S.A.)

Flammability

Health
Special

Instability/Reactivity

Special

Flammability
Instability/Reactivity
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PRINCIPAL 1M2 ar 031N
Section 14. Other information

Date of issue : 1M2 ar 031M
Prepared by : Regulatory Affairs
1-800-352-5326
Notice to reader
The above information is believed to be correct with respect to the formula used to manufacture the product in
the country of origin. As data7standards7and regulations change7and conditions of use and handling are

beyond our control7NO 9 ARRANTY7EXPRESS OR 12 PLIED7IS 2 ADE AS TO THE CO2 PLETENESS OR
CONTINUING ACCURACY OF THIS INFOR2 ATION.
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SAFETY DATA SHEET

ULTRASIL 110

Section 1. Chemical product and company identification

Product name

Recommended use and
restrictions

ULTRASIL 110
: Cleaning product

Use only for the purpose on the product label.

Product dilution information : Up to 1.28 oz/gal or 10 mL/L in water

Supplier's information

Code
Date of issue

Ecolab Inc. Food & Beverage Division
370 N. Wabasha Street
St. Paul, MN 55102
1-800-392-3392
1 916601

M Au2 W13

EMERGENCY HEALTH INFORMATION: 1-800-328-0026
Outside United States and Canada CALL 1-651-222-5352 (in USA)

Section M Hawards identification

GHS Classification

GHS lazel elements

Si2nal g ord
Symzol

Haward statements

Product AS Sv 0D

: SKIN CORROSION/IRRITATION - Category 1

SERIOUS EYE DAMAGE/ EYE IRRITATION -
Category 1

Danger

: Causes severe skin burns and eye damage.

Precautionary statements

Prebention

Response

: Wear protective gloves. Wear eye or face

protection. Wear protective clothing. Wash
hands thoroughly after handling.

: IF INHALED: Remove victim to fresh air and

keep at rest in a position comfortable for
breathing. Immediately call a POISON
CENTER or physician. IF SWALLOWED:
Immediately call a POISON CENTER or
physician. Rinse mouth. Do NOT induce
vomiting. IF ON SKIN (or hair): Take off
immediately all contaminated clothing. Rinse
skin with water or shower. Wash contaminated
clothing before reuse. Immediately call a
POISON CENTER or physician. IF IN EYES:
Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to
do. Continue rinsing. Immediately call a
POISON CENTER or physician.

Product AT LSE DWDLTW |
Not classified.

No signal word.

No known significant effects or critical
hazards.

Wash thoroughly after handling.

Get medical attention if symptoms appear.

Pa2e: 1M




ULTRASIL 110

M Au2 W13

Section M Hawards identification

Stora2e
Disposal

v ther hawards

No other specific measures identified.

: See section 13 for waste disposal information.

None known.

No other specific measures identified.

See section 13 for waste disposal
information.

None known.

Section 3. CompositionNnformation on in2redients

Suzstancehhi8ture
Product AS Sv 0D
Hawardous in2redients

SODIUM HYDROXIDE
TETRASODIUM EDTA

benzenesulfonic acid, (1-methylethyl)-, sodium salt
benzenesulfonic acid, linear alkyl, sodium salt

. Mixture

Concentration Ran2e X %

7
5-20
1-5
1-5

CAS numzer

1310-73-2

64-02-8
28348-53-0
68411-30-3

Product AT LSE DWLTW I

) ithin the present Whog led2e of the supplierkthis product does not contain any hawardous in2redients in
, uantities re, uirin2 reportin2kin accordance gith local re2ulations.

Section -. First aid measures

Eye contact

SWhn contact

Uhhalation

Uh2estion

Protection of firstq
aiders

| otes to physician

Product AS Sv 0D

: Rinse cautiously with water for several minutes.

Remove contact lenses, if present and easy to do.
Continue rinsing. Get medical attention
immediately.

: Take off immediately all contaminated clothing.

Rinse skin with water or shower. Get medical
attention immediately. Wash clothing before
reuse. Clean shoes thoroughly before reuse.

: Remove victim to fresh air and keep at rest in a

position comfortable for breathing. Get medical
attention immediately.

: Get medical attention immediately. Rinse mouth.

Do not induce vomiting.

Product AT LSE DWDLTW |

No known effect after eye contact. Rinse with
water for a few minutes.

No known effect after skin contact. Rinse
with water for a few minutes.

No special measures required. Treat
symptomatically.

Get medical attention if symptoms occur.

: No action shall be taken involving any personal risk or without suitable training. It may be

dangerous to the person providing aid to give mouth-to-mouth resuscitation. Wash contaminated
clothing thoroughly with water before removing it, or wear gloves.

: In case of inhalation of decomposition products in a fire, symptoms may be delayed. The

exposed person may need to be kept under medical surveillance for 48 hours.
See to8icolo2ical information »section 11%

Section 4. Firedi2htin2 measures

Product AS Sv 0D

Suitazle fire e8tin2uishin2

media

Specific hawards arisin2

from the chemical
Hawardous thermal

: Use water spray, fog or foam.

: In afire or if heated, a pressure increase will occur and the container may burst.

decomposition products

Pa2e: W




ULTRASIL 110

M Au2 W13

Section 4. Firedi2htin2 measures

Specific firedi2htin2
methods

Special protectibe

e, uipment for firedi2hters

Decomposition products may include the following materials:

carbon dioxide
carbon monoxide
nitrogen oxides
sulfur oxides
metal oxide/oxides

: Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without

suitable training.

: Fire-fighters should wear appropriate protective equipment and self-contained

mode.

breathing apparatus (SCBA) with a full face-piece operated in positive pressure

Section 6. Accidental release measures

Personal
precautions

Enbironmental
precautions

5 ethods for
cleanin2 up

Product AS Sv 0D

: Initiate company's spill response procedures

immediately. Keep people out of area. Put on
appropriate personal protective equipment (see
section 8). Do not touch or walk through spilled
material.

: Avoid contact of spilled material and runoff with

soil and surface waterways.

: Follow company's spill procedures. Keep people

away from spill. Put on appropriate personal
protective equipment (see section 8). Absorb/
neutralize liquid material. Use a tool to scoop up
solid or absorbed material and put into
appropriate labeled container. Use a tool to
scoop up solid or absorbed material and place
into appropriate labeled waste container. Use a
water rinse for final clean-up.

Product AT LSEDWLTW I

Use personal protective equipment as
required.

Avoid contact of large amounts of spilled
material and runoff with soil and surface
waterways.

Use a water rinse for final clean-up.

Section /. Handlin2 and stora2e

Handlin2

Stora2e

Product AS Sv 0D

: Do not get in eyes or on skin or clothing. Do not

breathe vapor or mist. Use only with adequate
ventilation. Wash thoroughly after handling.

: Keep out of reach of children. Keep container

tightly closed.

Store between the following temperatures: 0 and
40°C

Product ATLSEDWLTW |
Wash thoroughly after handling.

Keep out of reach of children.

Section 7. E8posure controlshersonal protection

Control parameters

Uh2redient name

E8posure limits

SODIUM HYDROXIDE

ACGW TOV M nited Statesk3ND1Mb
C: 2 mg/m?

v SHA PEOX_nited Statesk6N/D10%
TWA: 2 mg/m? 8 hours.

| W SH REOX nited Statesk6NWD09%
CEIL: 2 mg/m?

Pa2e: 3M
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M Au2 W13

Section 7. E8posure controlshersonal protection

Appropriate

en2ineerin2 controls

Personal protection
Eye protection

Hand protection
SWn protection

Respiratory
protection

Hy2iene measures

Product AS Sv OD

: Use only with adequate ventilation. If user
operations generate dust, fumes, gas, vapor or
mist, use process enclosures, local exhaust
ventilation or other engineering controls to keep
worker exposure to airborne contaminants below
any recommended or statutory limits. Provide
suitable facilities for quick drenching or flushing
of the eyes and body in case of contact or splash
hazard.

: Use chemical splash goggles. For continued or
severe exposure wear a face shield over the
goggles.

: Use chemical-resistant, impervious gloves.

: Use synthetic apron, other protective equipment
as necessary to prevent skin contact.

: A respirator is not needed under normal and
intended conditions of product use.

Product ATLSE DWLTW |

Good general ventilation should be sufficient
to control worker exposure to airborne
contaminants.

No protective equipment is needed under
normal use conditions.

No protective equipment is needed under
normal use conditions.

No protective equipment is needed under
normal use conditions.

A respirator is not needed under normal and
intended conditions of product use.

: Wash hands, forearms and face thoroughly after handling chemical products, before eating,
smoking and using the lavatory and at the end of the working period. Appropriate techniques
should be used to remove potentially contaminated clothing. Wash contaminated clothing

before reusing.

Section 9. Physical and chemical properties

Physical state
Color

v dor

pH

Flash point

E8plosion limits
Flammagzility »solidk
2as%

5 eltin2 point
Boilin2 point
Ebaporation rate

x utyl acetate = 1%

Vapor pressure
Vapor density
Relatibe density
Soluzility

Partition coefficient:
nopctanolNj ater
Autod2nition
temperature
Decomposition
temperature

Product AS Sv 0D

: Liquid.

: Brown [Light]

: Faint odor

: 1210 13 (100%)
: >100°C

Product does not support combustion.

- Not available.
: Not available.

: Not available.
: >100°C (>212°F)
: Not available.

: Not available.

. Not available.
: 1.152 t0 1.182 (Water = 1)
: Easily soluble in the following materials: cold

water and hot water.

: Not available.

: Not available.

: Not available.

Product ATLSE DWLTW I
Liquid.

Yellow [Light]

Faint odor

9to 12.5
>100°C

Pa2e: -N




ULTRASIL 110 M Au2 M13
Section 9. Physical and chemical properties

v dor threshold : Not available.

Viscosity : Not available.

Section 10. Stazility and reactibity

Product AS Sv 0D
Stazility

Possizility of hawardous

reactions

Conditions to aboid
5 aterials to aboid

Hawardous decomposition

products

: The product is stable.

: No specific data.

: Under normal conditions of storage and use, hazardous reactions will not occur.

: Highly reactive or incompatible with the following materials: acids.
Slightly reactive or incompatible with the following materials: metals and moisture.

should not be produced.

: Under normal conditions of storage and use, hazardous decomposition products

Section 11. To8icolo2ical information

Route of e8posure

Symptoms
Eye contact

SWhn contact

Uhhalation

Uh2estion

Acute to8icity
Eye contact

SWn contact
Uhhalation

Uh2estion

To8icity data

: Skin contact, Eye contact, Inhalation, Ingestion

Product AS Sv 0D

: Adverse symptoms may include the following:

pain
watering
redness

: Adverse symptoms may include the following:

pain or irritation
redness
blistering may occur

: Adverse symptoms may include the following:

coughing
Respiratory tract irritation

: Adverse symptoms may include the following:

stomach pains

: Causes serious eye damage.
: Causes severe burns.
: May cause respiratory irritation.

: May cause burns to mouth, throat and stomach.

Producthin2redient name

acetic acid, (ethylenedinitrilo)tetra-, LD50 Oral Rat
tetrasodium salt
benzenesulfonic acid, (1-methylethyl)-, LC50 Inhalation  Rat
sodium salt Dusts and mists

LD50 Dermal Rabbit

LD50 Oral Rat
benzenesulfonic acid, linear alkyl, sodium LD50 Dermal Rat
salt

LD50 Oral Rat

Chronic to8icity

Product AT LSEDWLTWI

No specific data.

No specific data.

No specific data.

No specific data.

No known significant effects or critical
hazards.
No known significant effects or critical
hazards.
No known significant effects or critical
hazards.

No known significant effects or critical
hazards.

1700 mg/kg
>770 mg/l
>2000 mg/kg
>7000 mg/kg
>2000 mg/kg

1080 mg/kg

Pa2e: 4N
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Section 11. T08|coI02|caI information

Carcino2enicity : No known significant effects or critical hazards.
5 uta2enicity : No known significant effects or critical hazards.
Terato2enicity : No known significant effects or critical hazards.
Debelopmental effects : No known significant effects or critical hazards.
Fertility effects : No known significant effects or critical hazards.

Section 1M Ecolo2ical information

Product AS Sv 0D
Ecoto8icity : This material is harmful to aquatic life.
A, uatic and terrestrial to8icity

Producthin2redient name Result

acetic acid, (ethylenedinitrilo)tetra-, tetrasodium Acute LC50 121 mg/I
salt

sodium hydroxide Acute EC50 40 mg/l
benzenesulfonic acid, (1-methylethyl)-, sodium  Acute LC50 >450 mg/I
salt

benzenesulfonic acid, linear alkyl, sodium salt ~ Acute LC50 1.04 mg/I

Species E8posure
Fish 96 hours
Daphnia 48 hours
Fish 96 hours
Fish 96 hours

v ther adberse effects : No known significant effects or critical hazards.

Section 13. Disposal considerations

Product AS Sv OD

Disposal methods : Avoid disposal. Attempt to use product
completely in accordance with intended use.
Disposal should be in accordance with applicable
regional, national and local laws and regulations.

RCRA classification : Unused product is D002 (Corrosive)

Product AT LSE DWLTWI

Diluted product can be flushed to sanitary
sewer. Discard empty container in trash.

Section 1-. Transport information

Certain shippin2 modes or pacVa2e sinwes may habe e8ceptions from the transport re2ulations. The classification
probided may not reflect those e8ceptions and may not apply to all shippin2 modes or pacV2e sives.

DvT

Dv T Classification UN1824

Dv T Proper shippin2 name Sodium hydroxide solution
Class 8

PacWn2 2roup 1]

BvNs DG

5 v b DG Classification UN1824

B v Nb DG Proper shippin2 name SODIUM HYDROXIDE SOLUTION

Class 8
PacWn2 2roup 1]

For transport in zulVksee shippin2 documents for specific transportation information.

Product ATLSEDWLTW |
Not intended for transport.

Pa2e: 6M
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Section 14. Re2ulatory information

Product AS Sv 0D
L.S. Federal re2ulations

TSCA 7x %nbentory 1 All components are listed or exempted.
SARA 30M30- B11K1Me8tremely hawardous suzstances: No listed substance
SARA 30M80- emer2ency plannin2 and notification: No listed substance

SARA 313 Product name

Form R gReportin2 : No listed substance

re, uirements

California Prop. 64 . No listed substance

CAS numzer Concentration

Section 16. v ther information

Product AS Sv 0D

Hawardous 5 aterial :
Uhformation System X..S.A.%

Health

Flammazility

Physical hawards

| ational Fire Protection
Association X1..S.A.%

Flammazility

Health UhstazilityNReactibity
Special
Date of issue : Ml Au2 W13
Prepared zy : Regulatory Affairs

1-800-352-5326
| otice to reader

Product AT LSE DWLTW I

Health

Flammazility

Physical havards

Flammazility
Health WhstazilityNReactibity
Special

The azobe information is zeliebed to ze correct gith respect to the formula used to manufacture the product in
the country of ori2in. As datakstandardskand re2ulations chan2ekand conditions of use and handlin2 are
zeyond our controlkl v ) ARRAI TYKEXPRESS vR 5 POEDkIS 5 ADE AS Tv THE Cv 5 POETEI ESS VR

Cvli TULWUGACCLRACYVFTHW UFvR5ATWI .

Pa2e: /M




SAFETY DATA SHEET

XY-12

| SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Product name

Other means of identification
Recommended use
Restrictions on use

Product dilution information

Company

Emergency telephone

Issuing date

XY-12

Not applicable

Sanitizer

Reserved for industrial and professional use.

0.00024 % - 0.84 %
UP TO 14 0Z/13 GAL OF WATER

Ecolab Inc.

370 N. Wabasha Street

St. Paul, Minnesota USA 55102

1-800-352-5326

1-800-328-0026 (US/Canada), 1-651-222-5352 (outside US)

10/23/2014

| SECTION 2. HAZARDS IDENTIFICATION

GHS Classification
Product AS SOLD
Oxidizing liquids
Skin corrosion
Serious eye damage

Product AT USE DILUTION

Category 2
Category 1A
Category 1

Not a hazardous substance or mixture.

GHS Label element

Product AS SOLD
Hazard pictograms

Signal Word

Hazard Statements

Precautionary Statements

@ e

Danger

May intensify fire; oxidizer.
Causes severe skin burns and eye damage.

Prevention:

Keep away from heat. Keep/Store away from clothing/ combustible
materials. Take any precaution to avoid mixing with combustibles.
Wash skin thoroughly after handling. Wear protective gloves/
protective clothing/ eye protection/ face protection. Mixing this product
with acid or ammonia releases chlorine gas.

Response:

IF SWALLOWED: Rinse mouth. Do NOT induce vomiting. IF ON SKIN
(or hair): Remove/ Take off immediately all contaminated clothing.
Rinse skin with water/ shower. IF INHALED: Remove victim to fresh
air and keep at rest in a position comfortable for breathing. IF IN
EYES: Rinse cautiously with water for several minutes. Remove

900043-05
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XY-12

Product AT USE DILUTION
Precautionary Statements

Other hazards

contact lenses, if present and easy to do. Continue rinsing.
Immediately call a POISON CENTER or doctor/ physician. Wash
contaminated clothing before reuse. In case of fire: Use dry sand, dry
chemical or alcohol-resistant foam for extinction.

Storage:

Store locked up.

Disposal:

Dispose of contents/ container to an approved waste disposal plant.

Prevention:

. Wash hands thoroughly after handling.

Response:

Get medical advice/ attention if you feel unwell.
Storage:

Store in accordance with local regulations.

None known.

| SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Product AS SOLD
Pure substance/mixture

Chemical Name
sodium hypochlorite

Product AT USE DILUTION
Chemical Name
sodium hypochlorite

No hazardous ingredients

Mixture
CAS-No. Concentration (%)
7681-52-9 8.4
CAS-No. Concentration (%)
7681-52-9 0.071

| SECTION 4. FIRST AID MEASURES

Product AS SOLD
In case of eye contact

In case of skin contact

If swallowed

If inhaled

Protection of first-aiders

Notes to physician

Product AT USE DILUTION
In case of eye contact

Rinse immediately with plenty of water, also under the eyelids, for at
least 15 minutes. Remove contact lenses, if present and easy to do.
Continue rinsing. Get medical attention immediately.

: Wash off immediately with plenty of water for at least 15 minutes. Use

a mild soap if available. Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Rinse mouth with water. Do NOT induce vomiting. Never give
anything by mouth to an unconscious person. Get medical attention
immediately.

Remove to fresh air. Treat symptomatically. Get medical attention if
symptoms occur.

If potential for exposure exists refer to Section 8 for specific personal
protective equipment.

Treat symptomatically.

Rinse with plenty of water.

900043-05
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XY-12

In case of skin contact : Rinse with plenty of water.

If swallowed . Rinse mouth. Get medical attention if symptoms occur.
If inhaled : Get medical attention if symptoms occur.

See toxicological information (Section 11)

| SECTION 5. FIRE-FIGHTING MEASURES

Product AS SOLD
Suitable extinguishing media : Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment.

Unsuitable extinguishing - None known.

media

Specific hazards during fire . Oxidizer. Contact with other material may cause fire.

fighting

Hazardous combustion . Decomposition products may include the following materials:
products Carbon oxides

Nitrogen oxides (NOXx)
Sulfur oxides
Oxides of phosphorus

Special protective equipment : Use personal protective equipment.
for fire-fighters

Specific extinguishing . Fire residues and contaminated fire extinguishing water must be
methods disposed of in accordance with local regulations. In the event of fire
and/or explosion do not breathe fumes.

| SECTION 6. ACCIDENTAL RELEASE MEASURES

Product AS SOLD

Personal precautions, . Ensure adequate ventilation. Keep people away from and upwind of
protective equipment and spill/leak. Avoid inhalation, ingestion and contact with skin and eyes.
emergency procedures When workers are facing concentrations above the exposure limit they

must use appropriate certified respirators. Ensure clean-up is
conducted by trained personnel only. Refer to protective measures
listed in sections 7 and 8.

Environmental precautions . Do not allow contact with soil, surface or ground water.
Methods and materials for . Stop leak if safe to do so. Contain spillage, and then collect with non-
containment and cleaning up combustible absorbent material, (e.g. sand, earth, diatomaceous

earth, vermiculite) and place in container for disposal according to
local / national regulations (see section 13). Flush away traces with
water. For large spills, dike spilled material or otherwise contain
material to ensure runoff does not reach a waterway.

Product AT USE DILUTION

Personal precautions, . Refer to protective measures listed in sections 7 and 8.
protective equipment and

emergency procedures

Environmental precautions . No special environmental precautions required.

900043-05 3/11
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XY-12
Methods and materials for . Stop leak if safe to do so. Contain spillage, and then collect with non-
containment and cleaning up combustible absorbent material, (e.g. sand, earth, diatomaceous

earth, vermiculite) and place in container for disposal according to
local / national regulations (see section 13). Flush away traces with
water. For large spills, dike spilled material or otherwise contain
material to ensure runoff does not reach a waterway.

| SECTION 7. HANDLING AND STORAGE

Product AS SOLD

Advice on safe handling : Do not ingest. Do not get in eyes, on skin, or on clothing. Do not
breathe dust/ fume/ gas/ mist/ vapors/ spray. Use only with adequate
ventilation. Wash hands thoroughly after handling. Mixing this product
with acid or ammonia releases chlorine gas.

Conditions for safe storage : Keep in a cool, well-ventilated place. Do not store near acids. Keep
away from reducing agents. Keep away from combustible material.
Keep out of reach of children. Keep container tightly closed. Store in
suitable labeled containers.

Product AT USE DILUTION
Advice on safe handling : Wash hands after handling. For personal protection see section 8.

Conditions for safe storage . Keep out of reach of children. Store in suitable labeled containers.

[ SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Product AS SOLD
Ingredients with workplace control parameters

Ingredients CAS-No. Form of Permissible Basis
exposure concentration
sodium hypochlorite 7681-52-9 STEL 2 mg/m3 WEEL
chlorine 7782-50-5 TWA 0.5 ppm ACGIH
STEL 1 ppm ACGIH
Ceiling 0.5 ppm NIOSH REL
1.45 mg/m3
C 1 ppm OSHA 71
3 mg/m3
sodium hypochlorite 7681-52-9 STEL 2 mg/m3 WEEL
chlorine 7782-50-5 TWA 0.5 ppm ACGIH
STEL 1 ppm ACGIH
Ceiling 0.5 ppm NIOSH REL
1.45 mg/m3
C 1 ppm OSHA 71
3 mg/m3
sodium hypochlorite 7681-52-9 STEL 2 mg/m3 WEEL
Engineering measures . Effective exhaust ventilation system. Maintain air concentrations

below occupational exposure standards.
Personal protective equipment

Eye protection . Safety goggles
Face-shield

900043-05 4/11
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Hand protection : Wear the following personal protective equipment:
Standard glove type.
Gloves should be discarded and replaced if there is any indication of
degradation or chemical breakthrough.

Skin protection . Personal protective equipment comprising: suitable protective gloves,
safety goggles and protective clothing

Respiratory protection . When workers are facing concentrations above the exposure limit they
must use appropriate certified respirators.

Hygiene measures . Handle in accordance with good industrial hygiene and safety

practice. Remove and wash contaminated clothing before re-use.
Wash face, hands and any exposed skin thoroughly after handling.
Provide suitable facilities for quick drenching or flushing of the eyes
and body in case of contact or splash hazard.

Product AT USE DILUTION
Engineering measures : Good general ventilation should be sufficient to control worker
exposure to airborne contaminants.

Personal protective equipment

Eye protection . No special protective equipment required.
Hand protection . No special protective equipment required.
Skin protection . No special protective equipment required.
Respiratory protection . No personal respiratory protective equipment normally required.

| SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Product AS SOLD Product AT USE DILUTION
Appearance : liquid liquid
Color . light yellow colorless
Odor : Chlorine slight chlorine
pH : 125, 100 % 6.0-9.5
Flash point . No data available
Odor Threshold : No data available
Melting point/freezing point : No data available
Initial boiling point and . No data available
boiling range
Evaporation rate : No data available
Flammability (solid, gas) : No data available
Upper explosion limit . No data available
Lower explosion limit . No data available
Vapor pressure : No data available
Relative vapor density : No data available
Relative density : 1.154
Water solubility : No data available

900043-05 5/11
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Solubility in other solvents

Partition coefficient: n-
octanol/water

Autoignition temperature
Thermal decomposition
Viscosity, kinematic
Explosive properties
Oxidizing properties
Molecular weight

VOC

No data available

No data available

No data available
No data available
No data available
No data available
No data available
No data available

No data available

[ SECTION 10. STABILITY AND REACTIVITY

Product AS SOLD
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid
Incompatible materials

Hazardous decomposition
products

Stable under normal conditions.

Mixing this product with acid or ammonia releases chlorine gas.

None known.
None known.

Decomposition products may include the following materials:
Carbon oxides

Nitrogen oxides (NOx)

Sulfur oxides

Oxides of phosphorus

| SECTION 11. TOXICOLOGICAL INFORMATION

Information on likely routes of

exposure
Potential Health Effects

Product AS SOLD
Eyes

Skin

Ingestion
Inhalation
Chronic Exposure

Product AT USE DILUTION
Eyes

Inhalation, Eye contact, Skin contact

Causes serious eye damage.

Causes severe skin burns.

Causes digestive tract burns.

May cause nose, throat, and lung irritation.

Health injuries are not known or expected under normal use.

Health injuries are not known or expected under normal use.

Skin Health injuries are not known or expected under normal use.

Ingestion Health injuries are not known or expected under normal use.

Inhalation Health injuries are not known or expected under normal use.
900043-05 6/11
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Chronic Exposure

Health injuries are not known or expected under normal use.

Experience with human exposure

Product AS SOLD
Eye contact

Skin contact
Ingestion

Inhalation

Product AT USE DILUTION

Eye contact

Skin contact

Ingestion

Inhalation

Toxicity

Product AS SOLD
Acute oral toxicity
Acute inhalation toxicity
Acute dermal toxicity

Skin corrosion/irritation

Serious eye damage/eye
irritation

Respiratory or skin
sensitization

Carcinogenicity
Reproductive effects
Germ cell mutagenicity
Teratogenicity
STOT-single exposure
STOT-repeated exposure
Aspiration toxicity
Ingredients

Acute oral toxicity

Ingredients

Acute inhalation toxicity

Ingredients
Acute dermal toxicity

Redness, Pain, Corrosion
Redness, Pain, Corrosion
Corrosion, Abdominal pain

Respiratory irritation, Cough

No symptoms known or expected.
No symptoms known or expected.
No symptoms known or expected.

No symptoms known or expected.

No data available
No data available
No data available
No data available

No data available

No data available

No data available
No data available
No data available
No data available
No data available
No data available

No data available

sodium hypochlorite
LD50 Rat: 5,230 mg/kg

sodium hypochlorite
1 h LC50 Rat: > 10,500 mg/l

sodium hypochlorite
LD50 Rabbit: > 10,000 mg/kg

900043-05
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|SECTION 12. ECOLOGICAL INFORMATION

Product AS SOLD
Ecotoxicity

Environmental Effects

Product
Toxicity to fish

Toxicity to daphnia and other
aquatic invertebrates

Toxicity to algae

Persistence and degradability

Very toxic to aquatic life. Very toxic to aquatic life with long lasting
effects.

96 h LC50 Oncorhynchus mykiss (rainbow trout) : 2.1 mg/I
96 h LC50 Inland Silverside : 7.6 mg/I
48 h LC50 Daphnia dubia (Water flea) : 0.57 mg/l

48 h LC50 Americamysis bahia : 18.1 mg/I
No data available

The methods for determining the biological degradability are not applicable to inorganic substances.

Not Assigned

Bioaccumulative potential
No data available

Mobility in soil

No data available

Other adverse effects

No data available

| SECTION 13. DISPOSAL CONSIDERATIONS

Product AS SOLD
Disposal methods

Disposal considerations

RCRA - Resource
Conservation and Recovery
Authorization Act Hazardous
waste

Product AT USE DILUTION
Disposal methods

The product should not be allowed to enter drains, water courses or
the soil. Where possible recycling is preferred to disposal or
incineration. If recycling is not practicable, dispose of in compliance
with local regulations. Dispose of wastes in an approved waste
disposal facility.

Dispose of as unused product. Empty containers should be taken to
an approved waste handling site for recycling or disposal. Do not re-
use empty containers.

D002 (Corrosive)

The product should not be allowed to enter drains, water courses or
the soil. Where possible recycling is preferred to disposal or
incineration. If recycling is not practicable, dispose of in compliance
with local regulations. Dispose of wastes in an approved waste
disposal facility.

900043-05
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Disposal considerations : Dispose of as unused product. Empty containers should be taken to
an approved waste handling site for recycling or disposal. Do not re-
use empty containers.

| SECTION 14. TRANSPORT INFORMATION

Product AS SOLD

The shipper/consignor/sender is responsible to ensure that the packaging, labeling, and markings are
in compliance with the selected mode of transport.

Land transport (DOT)

UN number : 1791

Description of the goods . Hypochlorite solutions
Class : 8

Packing group o

Environmentally hazardous : no

Sea transport (IMDG/IMO)

UN number : 1791

Description of the goods : HYPOCHLORITE SOLUTION
Class : 8

Packing group S

Marine pollutant . yes

Product AT USE DILUTION
Not intended for transport.

[ SECTION 15. REGULATORY INFORMATION

Product AS SOLD

EPA Registration number . 1677-52
EPCRA - Emergency Planning and Community Right-to-Know

CERCLA Reportable Quantity
This material does not contain any components with a CERCLA RQ.

SARA 304 Extremely Hazardous Substances Reportable Quantity
This material does not contain any components with a section 304 EHS RQ.

SARA 311/312 Hazards . Fire Hazard
Acute Health Hazard

SARA 302 : No chemicals in this material are subject to the reporting requirements
of SARA Title Ill, Section 302.

SARA 313 : This material does not contain any chemical components with known
CAS numbers that exceed the threshold (De Minimis) reporting levels
established by SARA Title Ill, Section 313.

California Prop 65
This product does not contain any chemicals known to the State of California to cause cancer, birth, or
any other reproductive defects.
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The ingredients of this product are reported in the following inventories:

1907/2006 (EV) :
not determined

Switzerland. New notified substances and declared preparations :
On the inventory, or in compliance with the inventory

United States TSCA Inventory :
On TSCA Inventory

Canadian Domestic Substances List (DSL) :
All components of this product are on the Canadian DSL.

Australia Inventory of Chemical Substances (AICS) :
On the inventory, or in compliance with the inventory

New Zealand. Inventory of Chemical Substances :
On the inventory, or in compliance with the inventory

Japan. ENCS - Existing and New Chemical Substances Inventory :
On the inventory, or in compliance with the inventory

Japan. ISHL - Inventory of Chemical Substances (METI) :
On the inventory, or in compliance with the inventory

Korea. Korean Existing Chemicals Inventory (KECI) :
On the inventory, or in compliance with the inventory

Philippines Inventory of Chemicals and Chemical Substances (PICCS) :
On the inventory, or in compliance with the inventory

China. Inventory of Existing Chemical Substances in China (IECSC) :
On the inventory, or in compliance with the inventory

| SECTION 16. OTHER INFORMATION

Product AS SOLD

NFPA: HMIS 1lI:
Flammability

HEALTH

3
FLAMMABILITY

Health

Augessu

PHYSICAL HAZARD 2

. 0 = not significant, 1 =Slight,
Special hazard. 2 = Moderate, 3 = High
4 = Extreme, * = Chronic

Product AT USE DILUTION
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NFPA: HMIS llII:
Flammability
HEALTH
0
= 2
= ) FLAMMABILITY
T =
<
PHYSICAL HAZARD 0
. 0 = not significant, 1 =Slight,
Special hazard. 2 = Moderate, 3 = High
4 = Extreme, * = Chronic
Issuing date 10/23/2014
Version 1.3

Prepared by

Regulatory Affairs

REVISED INFORMATION: Significant changes to regulatory or health information for this revision is
indicated by a bar in the left-hand margin of the SDS.

The information provided in this Material Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is not to
be considered a warranty or quality specification. The information relates only to the specific material
designated and may not be valid for such material used in combination with any other materials or in
any process, unless specified in the text.

900043-05
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Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Section 8
Map(s)

A map such as a 7.5 minute topographic quadrangle showing the exact location of the source. The map shall also include the
following:

The UTM or Longitudinal coordinate system on both axes An indicator showing which direction is north

A minimum radius around the plant of 0.8km (0.5 miles) Access and haul roads

Topographic features of the area Facility property boundaries

The name of the map The area which will be restricted to public access
A graphical scale

A topographical map is attached on the following page.

Form-Section 8 last revised: 8/15/2011 Section 8, Page 1 Saved Date: 6/5/2023
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NoE
B

10.

11.

© © N o gk

Section 9

Proof of Public Notice

(for NSR applications submitting under 20.2.72 or 20.2.74 NMAC)
(This proof is required by: 20.2.72.203.A.14 NMAC “Documentary Proof of applicant’s public notice™)

I have read the AQB “Guidelines for Public Notification for Air Quality Permit Applications”

This document provides detailed instructions about public notice requirements for various permitting actions.
It also provides public notice examples and certification forms. Material mistakes in the public notice will
require a re-notice before issuance of the permit.

Unless otherwise allowed elsewhere in this document, the following items document proof of the applicant’s Public
Notification. Please include this page in your proof of public notice submittal with checkmarks indicating which
documents are being submitted with the application.

New Permit and Significant Permit Revision public notices must include all items in this list.

Technical Revision public notices require only items 1, 5, 9, and 10.

Per the Guidelines for Public Notification document mentioned above, include:

NAREARAA

=

=

A copy of the certified letter receipts with post marks (20.2.72.203.B NMAC)

A list of the places where the public notice has been posted in at least four publicly accessible and conspicuous
places, including the proposed or existing facility entrance. (e.g: post office, library, grocery, etc.)

A copy of the property tax record (20.2.72.203.B NMAC).

A sample of the letters sent to the owners of record.

A sample of the letters sent to counties, municipalities, and Indian tribes.

A sample of the public notice posted and a verification of the local postings.

A table of the noticed citizens, counties, municipalities and tribes and to whom the notices were sent in each group.
A copy of the public service announcement (PSA) sent to a local radio station and documentary proof of submittal.

A copy of the classified or legal ad including the page header (date and newspaper title) or its affidavit of
publication stating the ad date, and a copy of the ad. When appropriate, this ad shall be printed in both English and
Spanish.

A copy of the display ad including the page header (date and newspaper title) or its affidavit of publication stating
the ad date, and a copy of the ad. When appropriate, this ad shall be printed in both English and Spanish.

A map with a graphic scale showing the facility boundary and the surrounding area in which owners of record were
notified by mail. This is necessary for verification that the correct facility boundary was used in determining
distance for notifying land owners of record.

Form-Section 9 last revised: 8/15/2011 Section 9, Page 1 Saved Date: 6/5/2023



Section 9.1
Copy of Post Marked Certified Letter Receipts

A copy of the certified letter receipts with post marks can be found on the next page.

Form-Change Log last revised: 8/11/2022 Saved Date: 5/21/2023





















Section 9.2

Public Notice Posting Locations

A list of the places where the public notice has been posted in at least four publicly accessible and conspicuous places,
including the proposed or existing facility entrance, can be found in Section 9.6: Public Notice Posted and Verification.
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Section 9.3
Property Tax Record

Property tax record was provided by the Roosevelt County Assessor’s office and can be found in Section 9.7: Noticed Citizens,
counties, municipalities, and Indian Tribes.
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Section 9.4

Sample Letter Sent to Owners

A sample of the letters sent to owners of record can be found on the next page.
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May 5, 2023

CERTIFIED MAIL XXXX XXXX XXXX XXXX
RETURN RECEIPT REQUESTED (certified mail is required, return receipt is optional)

Dear Property Owner:

Portales Dairy Products, LLC announces its application submittal to the New Mexico Environment Department for an air quality
permit for the modification of its milk producing facility. The expected date of application submittal to the Air Quality Bureau is
May 12, 2023.

The exact location for the proposed facility known as, Portales Plant, is at 1820 South Industrial Drive, Portales, NM 88130 and
latitude 34°10'10.56"N°, 103°22'19.86"W. From Portales Public Library on S. Avenue B, head southeast towards W. Commercial
Street. Take the second right onto W. 1st Street for 0.5 miles, continue on US-70 W. for 1.2 miles. Turn right onto W. 18th Street for
0.1 miles. The facility will be on the left side of the road. The approximate location of this facility is 0.6 miles southwest of Portales,
NM in Roosevelt county.

The proposed modification consists of replacing one of its existing Seattle boilers with a new Williams & Davis Boiler. This boiler
will operate at similar to its predecessor and introduces very small changes to previously permitted emissions.

The estimated maximum quantities of any regulated air contaminant will be as follows in pound per hour (pph) and tons per year (tpy)
and may change slightly during the course of the Department’s review:

Pollutant: Pounds per hour Tons per year
Particulate Matter (PM) 12 pph 44 tpy
PM 10 4 pph 10 tpy
PM 25 4 pph 10 tpy
Sulfur Dioxide (SO2) 5 pph 13 tpy
Nitrogen Oxides (NOy) 33 pph 113 tpy
Carbon Monoxide (CO) 23 pph 91 tpy
Volatile Organic Compounds (VOC) 3 pph 7 tpy
Total sum of all Hazardous Air Pollutants (HAPS) 3 pph 4 tpy
Green House Gas Emissions as Total COze 24,142 pph 104,747 tpy

The standard operating schedule of the facility will be from 24 hours as day, 7 days a week and 52 weeks per year.

Owners and operators of the facility include:
Portales Plant — Portales Dairy Products, LLC
1820 South Industrial Drive
Portales, NM 88130

If you have any comments about the construction or operation of this facility, and you want your comments to be made as part of the
permit review process, you must submit your comments in writing to this address: Permit Programs Manager; New Mexico
Environment Department; Air Quality Bureau; 525 Camino de los Marquez, Suite 1; Santa Fe, New Mexico; 87505-1816. Other
comments and questions may be submitted verbally. (505) 476-4300; 1 800 224-70009.

Please refer to the company name and facility name, or send a copy of this notice along with your comments, since the Department
may have not yet received the permit application. Please include a legible return mailing address with your comments. Once the
Department has performed a preliminary review of the application and its air quality impacts, the Department’s notice will be
published in the legal section of a newspaper circulated near the facility location.

Attencidn

Este es un aviso de la oficina de Calidad del Aire del Departamento del Medio Ambiente de Nuevo México, acerca de las emisiones
producidas por un establecimiento en esta area. Si usted desea informacion en espafiol, por favor comuniquese con esa oficina al
teléfono 505-629-3395.

Sincerely,

Portales Plant — Portales Dairy Products, LLC
1820 South Industrial Drive

Portales, NM 88130



Notice of Non-Discrimination

NMED does not discriminate on the basis of race, color, national origin, disability, age or sex in the administration of its programs or
activities, as required by applicable laws and regulations. NMED is responsible for coordination of compliance efforts and receipt of
inquiries concerning non-discrimination requirements implemented by 40 C.F.R. Part 7, including Title VI of the Civil Rights Act of
1964, as amended; Section 504 of the Rehabilitation Act of 1973; the Age Discrimination Act of 1975, Title IX of the Education
Amendments of 1972, and Section 13 of the Federal Water Pollution Control Act Amendments of 1972. If you have any questions
about this notice or any of NMED’s non-discrimination programs, policies or procedures, or if you believe that you have been
discriminated against with respect to a NMED program or activity, you may contact: Kathryn Becker, Non-Discrimination
Coordinator, NMED, 1190 St. Francis Dr., Suite N4050, P.O. Box 5469, Santa Fe, NM 87502, (505) 827-2855,
nd.coordinator@env.nm.gov. You may also visit our website at https://www.env.nm.gov/non-employee-discrimination-complaint-
page/ to learn how and where to file a complaint of discrimination.



Section 9.5

Sample Letter Sent to Counties, Municipalities, and Indian Tribes

A sample of the letters sent to counties, municipalities, and Indian tribes can be found on the next page.
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May 5, 2023

CERTIFIED MAIL XXXX XXXX XXXX XXXX
RETURN RECEIPT REQUESTED (certified mail is required, return receipt is optional)

Dear [Municipalities, Counties, and Indian Tribes]:

Portales Dairy Products, LLC announces its application submittal to the New Mexico Environment Department for an air quality
permit for the modification of its milk producing facility. The expected date of application submittal to the Air Quality Bureau is
May 12, 2023.

The exact location for the proposed facility known as, Portales Plant, is at 1820 South Industrial Drive, Portales, NM 88130 and
latitude 34°10'10.56"N°, 103°22'19.86"W. From Portales Public Library on S. Avenue B, head southeast towards W. Commercial
Street. Take the second right onto W. 1st Street for 0.5 miles, continue on US-70 W. for 1.2 miles. Turn right onto W. 18th Street for
0.1 miles. The facility will be on the left side of the road. The approximate location of this facility is 0.6 miles southwest of Portales,
NM in Roosevelt county.

The proposed modification consists of replacing one of its existing Seattle boilers with a new Williams & Davis Boiler. This boiler
will operate at similar to its predecessor and introduces very small changes to previously permitted emissions.

The estimated maximum quantities of any regulated air contaminant will be as follows in pound per hour (pph) and tons per year (tpy)
and may change slightly during the course of the Department’s review:

Pollutant: Pounds per hour Tons per year
Particulate Matter (PM) 12 pph 44 tpy
PM 10 4 pph 10 tpy
PM 25 4 pph 10 tpy
Sulfur Dioxide (SO2) 5 pph 13 tpy
Nitrogen Oxides (NOy) 33 pph 113 tpy
Carbon Monoxide (CO) 23 pph 91 tpy
Volatile Organic Compounds (VOC) 3 pph 7 tpy
Total sum of all Hazardous Air Pollutants (HAPS) 3 pph 4 tpy
Green House Gas Emissions as Total COze 24,142 pph 104,747 tpy

The standard operating schedule of the facility will be from 24 hours as day, 7 days a week and 52 weeks per year.

Owners and operators of the facility include:
Portales Plant — Portales Dairy Products, LLC
1820 South Industrial Drive
Portales, NM 88130

If you have any comments about the construction or operation of this facility, and you want your comments to be made as part of the
permit review process, you must submit your comments in writing to this address: Permit Programs Manager; New Mexico
Environment Department; Air Quality Bureau; 525 Camino de los Marquez, Suite 1; Santa Fe, New Mexico; 87505-1816. Other
comments and questions may be submitted verbally. (505) 476-4300; 1 800 224-70009.

Please refer to the company name and facility name, or send a copy of this notice along with your comments, since the Department
may have not yet received the permit application. Please include a legible return mailing address with your comments. Once the
Department has performed a preliminary review of the application and its air quality impacts, the Department’s notice will be
published in the legal section of a newspaper circulated near the facility location.

Attencidn

Este es un aviso de la oficina de Calidad del Aire del Departamento del Medio Ambiente de Nuevo México, acerca de las emisiones
producidas por un establecimiento en esta area. Si usted desea informacion en espafiol, por favor comuniquese con esa oficina al
teléfono 505-629-3395.

Sincerely,

Portales Plant — Portales Dairy Products, LLC
1820 South Industrial Drive

Portales, NM 88130



Notice of Non-Discrimination

NMED does not discriminate on the basis of race, color, national origin, disability, age or sex in the administration of its programs or
activities, as required by applicable laws and regulations. NMED is responsible for coordination of compliance efforts and receipt of
inquiries concerning non-discrimination requirements implemented by 40 C.F.R. Part 7, including Title VI of the Civil Rights Act of
1964, as amended; Section 504 of the Rehabilitation Act of 1973; the Age Discrimination Act of 1975, Title IX of the Education
Amendments of 1972, and Section 13 of the Federal Water Pollution Control Act Amendments of 1972. If you have any questions
about this notice or any of NMED’s non-discrimination programs, policies or procedures, or if you believe that you have been
discriminated against with respect to a NMED program or activity, you may contact: Kathryn Becker, Non-Discrimination
Coordinator, NMED, 1190 St. Francis Dr., Suite N4050, P.O. Box 5469, Santa Fe, NM 87502, (505) 827-2855,
nd.coordinator@env.nm.gov. You may also visit our website at https://www.env.nm.gov/non-employee-discrimination-complaint-
page/ to learn how and where to file a complaint of discrimination.



Section 9.6

Public Notice Posted and Verification

A sample of the public notice posted and a verification of the local postings can be found on the next page.
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Portales Dairy Preducts, LLC announces its application submittal to the New Mexico Environment Departinent for an
air quality permit for the modification of its milk producing facility. The expected date of application submittal to the
Alr Quality Bureau is May 1, 20623.

The exact location for the proposed facility known as, Portales Plant, is at 1820 South Industrial Drive, Portales, NI
88130 and latitude 34°10'10.56"N°, 103°22'19.86"W. From Portales Public Library on S. Avenue B, head southeast
towards W, Commercial Street. Take the second right onto W. st Street for 0.5 miles, continue on US-70 W. for 1.2
miles. Turn right onto W. 18th Street for 0.1 miles. The facility will be on the left side of the road. The approximate
location of this facility is 6.6 miles southwest of Portales, NM in Roosevelt county.

The proposed modification consists of replacing one of its existing Seattle boilers with a new Williams & Davis Boiler.
This boiler will operate at similar to its predecessor and introduces very small changes to previously permitted emissions.

The estimated maximum quantities of any regulated air contaminant will be as follows in pound per hour (pph) and tons
per year (tpy) and may change slightly during the course of the Department’s review:

Pollutant: Pounds per hour Tons per vear
Particulate Matter (PM) 12 pph 44 py
PM 1o 4 pph 10 py
PM 25 4 pph 10 py
Sulfur Dioxide (SO2) 5 pph 13 tpy
Nitrogen Oxides (NOy) 33 pph P13 tpy
Carbon Monoxide (CC) 23 pph 91 tpy
Volatile Organic Compounds (VOC) 3 pph 7 tpy
Total sum of all Hazardous Air Pollutants (ITAPs) 3 pph 4 py
Green House Gas Emissions as Total COze 24,142 pph 104,747 tpy

The standard operating schedule of the facility will be from 24 hours as day, 7 days a week and 52 weeks per year.

The owner and/or operator of the Facility 1s:
Portales Plant — Portales Dairy Products, LL.C
1820 South Industrial Drive
Portales, NM 88130
If you have any comments about the construction or operation of this facility, and you want your comments to be made as
part of the permit review process, you must submit your comments in writing to this address: Permit Programs Manager;
New Mexico Environment Department; Air Quality Bureau; 525 Camino de los Marquez, Suite 1; Santa Fe, New Mexico;
87505-1816. Other comments and questions may be submitted verbally. (505) 476-4300; 1 8C0 224-7009.

Please refer to the company name and site name, or send a copy of this notice along with vour comments, since the
Department may have not yet received the permit application. Please include a legible return mailing address with vour
comments. Once the Department has performed a preliminary review of the application and its air quality impacts, the
Department’s notice will be published in the legal section of a newspaper circulated near the facility location.

General information about air quality and the permitting process, and links to the regulations can be found at the Air Quality
Bureau’s website: www.env.nm.gov/air-quality/permitting-section-home-page/. The regulation dealing with public
participation in the permit review process is 20.2.72.206 NMAC.




Attencion

Este es un aviso de la oficina de Calidad del Aire del Departamento del Medio Ambiente de Nuevo México, acerca de las
emisiones producidas por un establecimiento en esta drea. St usted desea informacion en espafiol, por favor comuniguese
con esa oficina al teléfono 505-629-3395.

Notice of Non-Discrimination

NMED does not discriminate on the basis of race, color, national origin, disability, age or sex in the administration of its
programs or activities, as required by applicable laws and regulations. NMED is responsible for coordination of
compliance efforts and receipt of inquiries concerning non-discrimination requirements implemented by 40 C.F R, Part 7,
including Title VI of the Civil Rights Act of 1964, as amended; Section 504 of the Rehabilitation Act of 1973; the Age
Discrimination Act of 1975, Title IX of the Education Amendments of 1972, and Section 13 of the Federal Water
Pollution Control Act Amendments of 1972, If you have any questions about this notice or any of NMED’s non-
discrimination programs, policies or procedures, or if you believe that you have been discriminated against with respect to
a NMED program or activity, you may contact: Kathryn Becker, Non-Discrimination Cocrdinator, NMED, 1190 St
Francis Dr., Suite N4050, P.O. Box 5469, Santa Fe, NM 87502, (505) 827-28535, nd.coordinator@env.nm.gov. You may
also visit our website at https://www.env.nm.gov/non-employee-discrimination-complaint-page/ to learn how and where
to file a complaint of discrimination.



















Section 9.7

All Noticed Citizens, Counties, Municipalities and Tribes

A table of the noticed citizens, counties, municipalities and tribes and to whom the notices were sent in each group.
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Dairy Farmers of America - Portales Plant

Section 9 - Table of Noticed Citizens, Counties, Municipalities and Tribes

PROPERTY OWNERS
ACCOUNT OWNER NAME ADDRESS CITY, STATE, ZIPCODE
R031923 ADKINS STEVE,LAURA & ETAL 1412 S GLOBE AVE PORTALES, NM 88130
R021229 BARTHAUER JANET 406 SANATA BARBARA AVE MORRO BAY, CA 9342
R021231 BURNETT MARLINE 1223 W MAPLE PORTALES, NM 88130
R032183 CASTILLO ADAM BACA & JUNE 2056 S ROOSEVELT RD 6 PORTALES, NM 88130
R301628 CASTILLO VICTOR 2056 S ROOSEVELT RD 6 PORTALES, NM 88130
R028593 CITY OF PORTALES 100 W. 1ST ST. PORTALES, NM 88130
R020195 CITY OF PORTALES 100 W. 1ST ST. PORTALES, NM 88130
R032437 CITY OF PORTALES 100 W. 1ST ST. PORTALES, NM 88130
R004867 CITY OF PORTALES 100 W. 1ST ST. PORTALES, NM 88130
R020051 DIAZ BALERMAR & EILEEN 2022 S ROOSEVELT RD 6 PORTALES, NM 88130
R020049 ESTRADA JOANN & JOAQUIN 2018 S ROOSEVELT RD 6 PORTALES, NM 88130
R020047 GARCIA TED & MARIA SARA 2016 S ROOSEVELT ROAD 6 PORTALES, NM 88130
R019635 HEFLIN CONSTRUCTION INC. 2010A S ROOSEVELT RD 6 PORTALES, NM 88130
R020363 HEFLIN CONSTRUCTION INC. 2010A S ROOSEVELT RD 6 PORTALES, NM 88130
R019461 JMK INVESTMENTS LLC 42479 US 70 PORTALES, NM 88130
R301672 K & S RENTALS LLC 2062 S ROOSEVELT RD 6 PORTALES, NM 88130
R022729 K BARNETT & SONS INC 2405 W SEVENTH STREET CLOVIS, NM 88101
R019081 K BARNETT & SONS INC 2405 W SEVENTH STREET CLOVIS, NM 88101
R021851 K&S RENTALS INC 2062 S ROOSEVELT RD 6 PORTALES, NM 88130
R032185 K&S RENTALS INC 2062 S ROOSEVELT RD 6 PORTALES, NM 88130
R020365 KENDRICK ASHLEY DAWN & JAMES DAVID 1720 S INDUSTRIAL DR PORTALES, NM 88130
R020947 LEVACY DWAYNE & THERESA 2070A S ROOSEVELT ROAD 6 PORTALES, NM 88130
R031499 LEVACY DWAYNE & THERESA 2070A S ROOSEVELT ROAD 6 PORTALES, NM 88130
R031437 MC CLARY KELLY D & SHERYL 2062 SOUTH ROOSEVELT RD 6 PORTALES, NM 88130
R019085 MILK TRANSPORT SERVICES LP A 3500 WILLIAM D TATE Avenue GRAPEVINE, TX 76051
R011775 NATURAL CHEM HOLDINGS LLC 4265 SAN FELIPE RD HOUSTON, TX 77027
R031805 NIX JERRY J ETAL PO BOX 336 PORTALES, NM 88130
R301782 PANDO RENE & DEBORAH 2020 C S ROOSEVELT RD 6 PORTALES, NM 88130
R022805 PHILMAR LAND LLC 737 NM 267 PORTALES, NM 88130
R031925 PORTALES CONCRETE INC 2010 S ROOSEVELT ROAD 6 PORTALES, NM 88130
R301662 PRIVETT HATCHERY INC PO BOX 176 PORTALES, NM 88130
R005695 PRIVETT HATCHERY INC PO BOX 176 PORTALES, NM 88130
R005697 PRIVETT HATCHERY INC PO BOX 176 PORTALES, NM 88130
R021807 ROWLEY RUSTIN ET AL (NC) 534 S ROOSEVELT RD U PORTALES, NM 88130
R038379 SOUTHARD JAMES & JESSICA (NC) 1964B S ROOSEVELT RD 7 PORTALES, NM 88130
R021575 SOUTHARD JAMES & JESSICA (NC) 1964B S ROOSEVELT RD 7 PORTALES, NM 88130
R021923 TERRELL KEVIN RAY 651 S ROOSEVELTRD T PORTALES, NM 88130
R021925 TERRELL KEVIN RAY 651 S ROOSEVELTRD T PORTALES, NM 88130
R301233 TRUELOCK TERRY P.0. BOX 344 PORTALES, NM 88130
R022403 TRUELOCK TERRY P.0. BOX 344 PORTALES, NM 88130
R022569 WELCH TRUCKING INC. PO BOX 119 PORTALES, NM 88130
TRIBES
TRIBES NAME | ADDRESS CITY, STATE, ZIP
N/A
COUNTIES
COUNTY NAME ADDRESS CITY, STATE, ZIP
ROOSEVELT COUNTY COUNTY MANAGER 109 W 1ST STREET PORTALES, NM 88130
CURRY COUNTY COUNTY MANAGER 417 GIDDING ST., SUITE #100 CLOVIS, NM 88101
MUNICIPALITIES
MUNICIPALITY NAME ADDRESS CITY, STATE, ZIP
PORTALES CITY MANAGER 100 W. 1ST STREET PORTALES, NM 88130

FLOYD

VILLAGE MANAGER

1569 NM HWY 267

FLOYD, NM 88118




Section 9.8

Public Service Announcement (PSA)

A copy of the public service announcement (PSA) sent to a local radio station and documentary proof of submittal can be
found on the next page.
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Daniel Dolce

From: Daniel Dolce

Sent: Friday, May 5, 2023 12:53 PM

To: lisa@rooneymoon.com

Cc: Adam Erenstein

Subject: PSA Request for Air Quality Service

Dear Radio 101.5 KRMQ-FM,

Per New Mexico Administrative Code 20.2.72.203.B NMAC and according to the Guidance for Public Notice for Air Quality
Permit Applications - (5) Notifications: Submittal of Public Service Announcement (PSA): A public service
announcement required for permits or significant permit revisions must be submitted to at least one radio or television
station, which services the municipality, or county which the facility is or will be located. Therefore, based on the
above, we respectfully ask you to air the information shown below as a Public Service Announcement.

The public service announcement request must contain the following information about the facility or proposed facility
(20.2.72.203.D NMAC).

a)
b)
©)
d)

The name: Portales Plant — Portales Dairy Products, LLC, location: 1820 South Industrial Drive
Portales, NM and type of business: Milk Production Facility.

The name and principal owner or operator: Portales Dairy Products, LLC of Dairy Farmers of America —
owner and operator.

The type of process or change for which the permit is sought: NSR Significant Revision — replacing existing

eqguipment.
Locations where the notices have been posted in Portales, NM 88130:

(1) Portales Dairy Products, LLC — Facility Entrance

(2) US Postal Office: Portales Post Office — 116 W 15t Street

(3) Farmers Country Market — 501 W 18t St. #7223

4) Public Library — 218 S Avenue B
The Department’s address or telephone number to which comments may be directed: Permit Programs
Manager; New Mexico Environment Department; Air Quality Bureau; 525 Camino de los Marquez,
Suite 1, Santa Fe, New Mexico; 87505-1816; (505) 476-4300; 1 (800) 224-7009.

Thank you and regards,
Daniel Dolce

Daniel Dolce

Intern

P 505.818.8761
Email: daniel.dolce@trinityconsultants.com
9400 Holly Avenue NE, Building 3, Suite B, Albuquerque, NM 87122

Connect with us: LinkedIn / Facebook / Twitter / YouTube / trinityconsultants.com

Stay current on EHS issues. Subscribe today to receive Trinity's free £4S Quarterly.



Section 9.9
Legal Ad in Local Newspaper

A copy of the classified or legal ad including the page header (date and newspaper title) or its affidavit of publication stating
the ad date, and a copy of the ad can be found on the next page.
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Section 9.10
Display Ad in Local Newspaper

A copy of the display ad including the page header (date and newspaper title) or its affidavit of publication stating the ad date,
and a copy of the ad can be found on the next page.
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Section 9.11
Map of Facility

A map with a graphic scale showing the facility boundary and the surrounding area in which owners of record were notified by
mail can be found on the next page.
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Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Section 10

Written Description of the Routine Operations of the Facility

A written description of the routine operations of the facility. Include a description of how each piece of equipment will be
operated, how controls will be used, and the fate of both the products and waste generated. For modifications and/or revisions,
explain how the changes will affect the existing process. In a separate paragraph describe the major process bottlenecks that
limit production. The purpose of this description is to provide sufficient information about plant operations for the permit
writer to determine appropriate emission sources.

The facility receives raw milk delivered to the facility by truck. The milk is temporarily stored in silos (large vertical tanks)
located near the loading bay. The milk is dehydrated at the facility to produce milk powder. Four boilers located at the facility
provide heat for facility operations. The dehydration system also includes a direct-fired spray dryer as the last dehydration step
for the process line; the dryer includes a control system to recover the dried milk. Dryer 2 “CER” is connected to a baghouse
system. Dried milk that would otherwise be lost is also recovered via a baghouse system attached to the packaging system.
Water and solids removed from the milk are treated at the effluent plant, and then used to irrigate land located near the facility.

The plant is regulated by the U. S. Department of Agriculture (USFDA) Food and Drug Administration (FDA), which
mandates a high level of cleanliness and rigorous inspections. This includes regular inspections of material storage, handling
and sanitation procedures. All chemicals and other materials used directly for production operations are food grade.

Water treated in the effluent plant is discharged onto irrigated land and is covered under the facility’s discharge plan,

administered to Portales Dairy Products, LLC, formerly referred to as Dairy Farmers of America, by the New Mexico
Environment Department’s Ground Water Quality Bureau.
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Section 11

Source Determination
Source submitting under 20.2.70, 20.2.72, 20.2.73, and 20.2.74 NMAC

Sources applying for a construction permit, PSD permit, or operating permit shall evaluate surrounding
and/or associated sources (including those sources directly connected to this source for business reasons)
and complete this section. Responses to the following questions shall be consistent with the Air Quality
Bureau’s permitting guidance, Single Source Determination Guidance, which may be found on the
Applications Page in the Permitting Section of the Air Quality Bureau website.

Typically, buildings, structures, installations, or facilities that have the same SIC code, that are under
common ownership or control, and that are contiguous or adjacent constitute a single stationary source for
20.2.70, 20.2.72, 20.2.73, and 20.2.74 NMAC applicability purposes. Submission of your analysis of
these factors in support of the responses below is optional, unless requested by NMED.

A. ldentify the emission sources evaluated in this section (list and describe): Refer to Table 2-A
B. Apply the 3 criteria for determining a single source:
SIC Code: Surrounding or associated sources belong to the same 2-digit industrial
grouping (2-digit SIC code) as this facility, OR surrounding or associated sources that
belong to different 2-digit SIC codes are support facilities for this source.

M Yes 0 No

Common Ownership or Control: Surrounding or associated sources are under common
ownership or control as this source.

M Yes 0 No

Contiguous or Adjacent: Surrounding or associated sources are contiguous or adjacent
with this source.

M Yes 0 No

C. Make a determination:

M The source, as described in this application, constitutes the entire source for 20.2.70, 20.2.72, 20.2.73,
or 20.2.74 NMAC applicability purposes. If in “A” above you evaluated only the source that is the
subject of this application, all “YES” boxes should be checked. If in “A” above you evaluated other
sources as well, you must check AT LEAST ONE of the boxes “NO” to conclude that the source, as
described in the application, is the entire source for 20.2.70, 20.2.72, 20.2.73, and 20.2.74 NMAC
applicability purposes.

0 The source, as described in this application, does not constitute the entire source for 20.2.70, 20.2.72, 20.2.73, or 20.2.74
NMAC applicability purposes (A permit may be issued for a portion of a source). The entire source consists of the
following facilities or emissions sources (list and describe):
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Section 12

Section 12.A
PSD Applicability Determination for All Sources
(Submitting under 20.2.72, 20.2.74 NMAC)

A PSD applicability determination for all sources. For sources applying for a significant permit revision, apply the applicable
requirements of 20.2.74.AG and 20.2.74.200 NMAC and to determine whether this facility is a major or minor PSD source, and
whether this modification is a major or a minor PSD modification. It may be helpful to refer to the procedures for Determining
the Net Emissions Change at a Source as specified by Table A-5 (Page A.45) of the EPA New Source Review Workshop Manual
to determine if the revision is subject to PSD review.

A. This facility is:

a minor PSD source before and after this modification.

[0 a major PSD source before this modification. This modification will make this a PSD minor
source.

[0 an existing PSD Major Source that has never had a major modification requiring a BACT
analysis.

0 anexisting PSD Major Source that has had a major modification requiring a BACT analysis

O anew PSD Major Source after this modification.

B. This facility [is or is not] one of the listed 20.2.74.501 Table | — PSD Source Categories. The “project”
emissions for this modification are [significant or not significant]. [Discuss why.] The “project” emissions
listed below [do or do not] only result from changes described in this permit application, thus no emissions
from other [revisions or modifications, past or future] to this facility. Also, specifically discuss whether
this project results in “de-bottlenecking”, or other associated emissions resulting in higher emissions. The
project emissions (before netting) for this project are as follows [see Table 2 in 20.2.74.502 NMAC for a
complete list of significance levels]:

NOx: XXX TPY
CO: XXX TPY
VOC: XX.XTPY
SOx: XXX TPY
PM: XXX TPY
PM10: XX.XTPY
PM25: XX XTPY
Fluorides: XX. X TPY
Lead: XX.X TPY
Sulfur compounds (listed in Table 2): XX.X TPY
GHG: XX XTPY

XU SQ@ohooo o

C. If this is an existing PSD major source, or any facility with emissions greater than 250 TPY (or 100 TPY for
20.2.74.501 Table 1 — PSD Source Categories), determine whether any permit modifications are related, or could
be considered a single project with this action, and provide an explanation for your determination whether a PSD
modification is triggered.

This facility is a minor source for PSD.

Form-Section 13 last revised: 8/11/2022 Section 13, Page 1 Saved Date: 6/5/2023



Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Section 13

Determination of State & Federal Air Quality Regulations

This section lists each state and federal air quality requlation that may apply to your facility and/or equipment that are
stationary sources of regulated air pollutants.

Not all state and federal air quality regulations are included in this list. Go to the Code of Federal Regulations (CFR) or to the Air
Quality Bureau’s regulation page to see the full set of air quality regulations.

Required Information for Specific Equipment:

For regulations that apply to specific source types, in the ‘Justification’ column provide any information needed to determine if
the regulation does or does not apply. For example, to determine if emissions standards at 40 CFR 60, Subpart 1111 apply to
your three identical stationary engines, we need to know the construction date as defined in that regulation; the manufacturer date;
the date of reconstruction or modification, if any; if they are or are not fire pump engines; if they are or are not emergency engines
as defined in that regulation; their site ratings; and the cylinder displacement.

Required Information for Regulations that Apply to the Entire Facility:
See instructions in the ‘Justification’ column for the information that is needed to determine if an ‘Entire Facility’ type of
regulation applies (e.g. 20.2.70 or 20.2.73 NMAC).

Regulatory Citations for Regulations That Do Not, but Could Apply:

If there is a state or federal air quality regulation that does not apply, but you have a piece of equipment in a source category for
which a regulation has been promulgated, you must provide the low level regulatory citation showing why your piece of
equipment is not subject to or exempt from the regulation. For example if you have a stationary internal combustion engine
that is not subject to 40 CFR 63, Subpart ZZZZ because it is an existing 2 stroke lean burn stationary RICE with a site rating of
more than 500 brake HP located at a major source of HAP emissions, your citation would be 40 CFR 63.6590(b)(3)(i). We don’t
want a discussion of every non-applicable regulation, but if it is possible a regulation could apply, explain why it does not.
For example, if your facility is a power plant, you do not need to include a citation to show that 40 CFR 60, Subpart OOO does
not apply to your non-existent rock crusher.

Regulatory Citations for Emission Standards:

For each unit that is subject to an emission standard in a source specific regulation, such as 40 CFR 60, Subpart OOO or
40 CFR 63, Subpart HH, include the low level regulatory citation of that emission standard. Emission standards can be
numerical emission limits, work practice standards, or other requirements such as maintenance. Here are examples: a glycol
dehydrator is subject to the general standards at 63.764C(1)(i) through (iii); an engine is subject to 63.6601, Tables 2a and 2b; a
crusher is subject to 60.672(b), Table 3 and all transfer points are subject to 60.672(e)(1)

Federally Enforceable Conditions:

All federal regulations are federally enforceable. All Air Quality Bureau State regulations are federally enforceable except for the
following: affirmative defense portions at 20.2.7.6.B, 20.2.7.110(B)(15), 20.2.7.11 through 20.2.7.113, 20.2.7.115, and
20.2.7.116; 20.2.37; 20.2.42; 20.2.43; 20.2.62; 20.2.63; 20.2.86; 20.2.89; and 20.2.90 NMAC. Federally enforceable means that
EPA can enforce the regulation as well as the Air Quality Bureau and federally enforceable regulations can count toward
determining a facility’s potential to emit (PTE) for the Title V, PSD, and nonattainment permit regulations.

INCLUDE ANY OTHER INFORMATION NEEDED TO COMPLETE AN APPLICABILITY DETERMINATION OR THAT
IS RELEVENT TO YOUR FACILITY’S NOTICE OF INTENT OR PERMIT.

EPA Applicability Determination Index for 40 CFR 60, 61, 63, etc: http://cfpub.epa.gov/adi/

To save paper and to standardize the application format, delete this sentence, and begin your submittal for this attachment on this
page.
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Applies? | Unit(s) Justification:
St_flite_ Title Enter or
Regulation Yes or Facilit . . .
Citation No Y (You may delete instructions or statements that do not apply in
the justification column to shorten the document.)
20.2.1 NMAC | General Provisions Yes Facility Gengral_Prowswns apply to Notice of Intent, Construction, and Title V permit
applications.
. . 20.2.3 NMAC is a State Implementation Plan (SIP) approved regulation that limits
Ambient Air - - .
. - the maximum allowable concentration of Sulfur Compounds, Carbon Monoxide
20.2.3 NMAC | Quality Standards Yes Facility d Ni L . . - .
NMAAQS and Nitrogen Dioxide. This facility mgets maximum allowable concentrations of
SOz, CO, NOx, Hz2S and TSP under this regulation.
This regulation establishes requirements for the facility if operations at the facility
result in any excess emissions. The owner or operator will operate the source at the
. . facility having an excess emission, to the extent practicable, including associated air
20.2.7 NMAC | Excess Emissions Yes Facility _ . . . . i i
pollution control equipment, in a manner consistent with good air pollution control
practices for minimizing emissions. The facility will also notify the NMED of any
excess emission per 20.2.7.110 NMAC.
20.2.23 Fugitive Dust This facility is not authorized under 20.2.73. Therefore, this regulation does not
No N/A
NMAC Control apply.
This facility does not have gas burning equipment (external combustion emission
Gas Burning sources, such as gas fired boilers and heaters) having a heat input of greater than
ZNOI\/I2A3(33 Equipment - No N/A 1,000,000 million British Thermal Units per year per unit. The facility is not subject
Nitrogen Dioxide to this regulation and does not have emission sources that meet the applicability
requirements under 20.2.33.108 NMAC.
This facility does not have oil burning equipment (external combustion emission
. . sources, such as oil-fired boilers and heaters) having a heat input of greater than
20.2.34 oil I_3urn|ng No N/A 1,000,000 million British Thermal Units per year per unit. The facility is not subject
NMAC Equipment: NO2 e . o ' s
to this regulation and does not have emission sources that meet the applicability
requirements under 20.2.34.108 NMAC.
Natural Gas This regulation establishes sulfur emission standards for natural gas processing
20.2.35 Processing Plant — Bo N/A plants. This facility is not subject to the requirements of this regulation as it does
NMAC Sulfur not process sour gas.
Petroleum
20.2.37 and Processing These regulations were repealed by the Environmental Improvement Board.
20.2.36 Facilities and N/A N/A If you had equipment subject to 20.2.37 NMAC before the repeal, your
NMAC Petroleum combustion emission sources are now subject to 20.2.61 NMAC.
Refineries
20.2.38 Hydrocarbo!'\_ No N/A This facility does not meet the definition of hydrocarbon storage facility.
NMAC Storage Facility
20.2.39 Sulfur Recovery No N/A This facility does not meet the definition of sulfur recovery plant facility.
NMAC Plant - Sulfur
20.2.50 Oil and Gas Sector 20.2.50 NMAC does not apply to this site because it is not an O&G facility and not
— Ozone Precursor No N/A . L
NMAC in a county within 95% of the ozone standard.
Pollutants
B1-B4,
D2,
AHU-1,
. and This regulation establishes controls on smoke and visible emissions from
2N0'\./|2'£é.109 Em?sﬁoﬁsvmble Yes AHU-2, | combustion sources and therefore the combustion units are subject to 20.2.61.109
MAU- | NMAC.
1001,
MAU-
1002
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Applies? | Unit(s) Justification:
St_flite_ Title Enter or
Regulation Yes or Facility . . c
Citation No (You may plele_tg instructions or statements that do not apply in
the justification column to shorten the document.)
20.2.70 This regulation establishes requirements for obtaining an operating permit. The
NMAC Operating Permits Yes Facility | facility is subject to this regulation because the source is a Title VV major source and
is operating under Title V Permit P234-R3.
20.2.71 Operating Permit Yes Facilit This regulation establishes a schedule of operating permit emission fees. The
NMAC Fees y facility is subject to 20.2.70 NMAC and in turn subject to 20.2.71 NMAC.
This regulation establishes the requirements for obtaining a construction permit.
Construction The facility is a stationary source that has potential emission rates greater than 10
20.2.72 - Yes Facility | pounds per hour or 25 tons per year of any regulated air contaminant for which
NMAC Permits . - f . . - I
there is a National or New Mexico Air Quality Standard. Therefore, this facility is
subject to 20.2.72 NMAC and complies with NSR Permit1263M6.
20.2.73 hl](\?elnfcolrimissions Ves Facility | The facility is a Title V major source and must meet the requirements of
NMAC Require%ents y 20.2.73.300 NMAC for emissions inventory reporting.
Permits —
20.2.74 Prevention of This regulation establishes requirements for obtaining a prevention of significant
NMAC SlgnlflcanF No N/A deterioration permit. This facility is not a PSD major source.
Deterioration
(PSD)
ZNOI\/IZ/-Zg g:rrrl;ti;u;;:;n Yes Facility | This facility is subject to 20.2.72 NMAC and is in turn subject to 20.2.75 NMAC.
This is a stationary source which is subject to the requirements of 40 CFR Part 60,
20.2.77 New Source Yes B1-Ba | & amended through January 15, 2017. Specifically, these boiler units are covered
NMAC Performance under NSPS 40 CFR60.40a, Subpart Dc, therefore this regulation is applicable to
them.
Emission - - . . . .
20.2.78 Standards for No N/A This facility does not emit hazardous air pollutants which are subject to the
NMAC HAPS requirements of 40 CFR Part 61, as amended through December 31, 2010.
20.2.79 Permits — This regulation establishes the requirements for obtaining a nonattainment area
NMAC Nonattainment No N/A permit. The facility will not be located in a non-attainment area and therefore is not
Areas subject to this regulation.
20.2.80 This regulation establishes requirements for the evaluation of stack heights and
NMAC Stack Heights No N/A other dispersion techniques. This regulation does not apply as all stacks at the
facility follow good engineering practice.
MACT Standards This regulation applies to all sources emitting hazardous air pollutants, which are
20.2.82 for source No N/A subject to the requirements of 40 CFR Part 63, as amended through January 15,
NMAC i'afgg”es of 2017. Since these emissions sources are not regulated under any applicable MACT,

this regulation does not apply to these emission sources.

Example of a Table for Applicable Federal Regulations (Note: This is not an exhaustive list):

M Applies? unit(s)
Regulation Title Enter Yes or Justification:
Citation or No Facility
This regulation defines national ambient air quality standards. The facility meets
40 CFR 50 NAAQS Yes Facility | all applicable national ambient air quality standards for NOx, CO, SOz, H2S,
PMa1o, and PMzs under this regulation.
NSPS 40 This regulation defines general provisions for relevant standards that have been
CFR 60, General Provisions Yes B1-B4 set under this part. Units B1-B4 are subject to NSPS Subpart Dc therefore this
Subpart A regulation applies.
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m Applies? | Unit(s)
Regulation Title Enter Yes or Justification:
Citation or No Facility
Subpart Da,
NSPS 40 ggrf]%;n:;:?gr This regulation establishes standards of performance for electric utility steam
CFR60.40a, Electric Utilit No N/A generating units. This regulation does not apply because the facility does not
Subpart Da Steam y operate any electric utility steam generating units.
Generating Units
NSPS 40 Electric Utility This regulation establishes standards of performance for industrial-commercial-
CFR60.40b Steam No N/A institutional steam generating units. This regulation does not apply because the
Sub art. Db Generating Units facility does not operate any industrial-commercial-institutional steam generating
P units.
Standards of This regulation applies to each steam generating unit for which construction,
40 CFR Performance for maodification, or reconstruction is commenced after June 9, 1989 and that has a
60.40¢ Small Industrial- Yes B1.B4 maximum design heat input capacity of 29 megawatts (MW) (100 MMBtu/h) or
Su.b ar,t Dc Commercial- less, but greater than or equal to 2.8 MW (10 MMBtu/h). Since Units Bland B2
P Institutional Steam have a capacity of 25.2 MMBtu/hr and units B3 and B4 are rated at 40 MMBtu/hr,
Generating Units they are all subject to this regulation
Standards of
Performance for
Storage Vessels
fLoir Eiec}srcéi)eruvr\]/:lich This regulation establishes performance standards for storage vessels for
NSPS Cocr115truction petroleum liquids for which construction, reconstruction, or modification
40 CFR 60 L No N/A commenced after May 18, 1978, and prior to July 23, 1984. The capacities of the
' Reconstruction, or L - -
Subpart Ka e tanks at the facility are less than 40,000 gallons and are not subject to this
Modification regulation. [40 CFR Part 60.110a(a)]
Commenced After g ' '
May 18, 1978, and
Prior to July 23,
1984
Standards of
Performance for
Volatile Organic
Liquid Storage_ This regulation establishes performance standards for volatile organic liquid storage
NSPS Vessels (Including Is (includi | liquid Is) f hich .
Petroleum Liquid vessels (mc_ uding petroleum liquid storage vesse s) for whic construction, -
40 CFR 60, No N/A reconstruction, or modification commenced after July 23, 1984. The capacities of
Storage Vessels) for - - : )
Subpart Kb Which Construction the tanks at the facility are less than 75 m3 and are not subject to this regulation.
R - ! [40 CFR Part 60.60110b(a)]
econstruction, or
Modification
Commenced After
July 23, 1984
NSPS . . . . .
Stationary Gas This regulation establishes standards of performance for stationary gas turbines.
40 CFR - No N/A The facility does not operate stationary gas turbines and is therefore not subject to
60.330 Turbines . .
this regulation.
Subpart GG
This regulation establishes standards of performance for equipment leaks of VOC
NSPS from onshore natural gas processing plants for which construction, reconstruction,
Leaks of VOC A
40 CER 60 or modification commenced after January 20, 1984, and on or before august 23,
' from Onshore No N/A A . - R .
Subpart Gas Plants 2011. The facility is not a natural gas processing plant as defined in this regulation
KKK [40 CFR Part 60.631]. This regulation does not apply because this facility does

not meet the definition of a natural gas processing plant as stated in the regulation.
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m Applies? | Unit(s)
Regulation Title Enter Yes or Justification:
Citation or No Facility
This regulation establishes standards of performance for SO2 emissions from
NSPS Standards of onshore natural gas processing for which construction, reconstruction, or
Performance for modification commenced after January 20, 1984 and on or before August 23,
40 CFRPart | 5pghore Natural No N/A 2011. The facility does not have a sweetening unit or considered a natural gas
60 Subpart Gas Processing: processing plant and does not meet the applicability requirements of this
LLL SOz Emissions regulation under 40 CFR Part 60.640 (a). The facility is not subject to this
regulation.
Standards of
Performance for
Crude Oil and
Natural Gas
Production,
Transmission, and
NSPS Distribution for
40 CFR Part | which No N/A | This regulation does not pertain to this facility as it does not produce crude oil or
60 Subpart construction, natural gas.
0000 modification or
reconstruction
commenced after
August 23, 2011
and before
September 18,
2015
Standards of
Performance for
Crude Oil and
Natural Gas
NSPS Facilities for
40 CFR Part | which No N/A | This regulation does not pertain to this facility as it does not produce crude oil or
60 Subpart Construction, natural gas.
00003 Modlflcatlon or
Reconstruction
Commenced After
September 18,
2015
Standards of
performance for
NSPS 40 Stationary . . . - . .
CER 60 Compression No N/A This regulation does not apply as this facility does not contain any units that are
Subpart 111 Ignition Internal considered a compression ignition internal combustion engine.
Combustion
Engines
Standards of
NSPS gf;{i(()) rrzgz:ncse Q?rk This regulation establishes standards of performance for stationary spark ignition
40 CFR Part laniti Iy P | No N/A combustion engines. The facility does not operate any units at the facility that
60 Subpart gnition Interna would be subject to this regulation.
3333 Combustion
Engines
Standards of
NSPS 40 Performance for
CFR 60 Greenhouse Gas No N/A This section does not apply as the site does not have generators capable of selling
Subpart Emissions for greater than 25 MW of electricity.
TTTT Electric
Generating Units
NSPS 40 Emissions ; ; A
CER 60 Guidelines for No N/A This regulation does not apply as it is only for power plants.
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m Applies? | Unit(s)
Regulation Title Enter Yes or Justification:
Citation or No Facility
Subpart Greenhouse Gas
Uuuu Emissions and
Compliance Times
for Electric Utility
Generating Units
NSPS 40
CFR 60, Standards of
Subparts perfo_rr_nance f<_)r . . . L .
WWW Municipal Solid No N/A This regulation does not apply because this facility is not a landfill.
! Waste (MSW)
XXX, C6 1 Landfills
and Cf
NESHAP
40 CFR 61 General Provisions No N/A There are no NESHAP-affected source types at this facility.
Subpart A
The provisions of this subpart are applicable to those stationary sources which
NESHAP National Emission process mercury ore to recover mercury, use mercury chlor-alkali cells to produce
40 CFR 61 Standards for No N/A chlorine gas and alkali metal hydroxide, and incinerate or dry wastewater
Subpart E Mercury treatment plant sludge. Since this facility does not process mercury, this
regulation does not apply.
National Emission This regulation establishes national emission standards for equipment leaks
NESHAP Standards for (fugitive emission sources). The facility does not have equipment that operates in
40 CFR 61 Equipment Leaks No N/A volatile hazardous air pollutant (VHAP) service [40 CFR Part 61.240]. The
Subpart V (Fugitive Emission regulated activities subject to this regulation do not take place at this facility. The
Sources) facility is not subject to this regulation.
MACT Thi lationd t apply b bpart of part 63 applies to thi
40 CFR 63, General Provisions No N/A faclis”:sgu ation does not apply because no subpart of part 63 applies to this
Subpart A '
MACT . This regulation establishes national emission standards for hazardous air
Oil and Natural . - S v .
40 CFR . pollutants from oil and natural gas production facilities. The facility is not subject
Gas Production No N/A - - s - d :
63.760 Facilities to this regulation and does not have any emission units that are subject to this
Subpart HH regulation [40 CFR Part 63.760].
National Emission
MACT Standards for. This regulation establishes national emission standards for hazardous air
Hazardous Air . L - .
40 CFR 63 pollutants from natural gas transmission and storage facilities. This regulation
Pollutants From No N/A : A L
Subpart does not apply because this facility is not a natural gas transmission or storage
HHH Natural .G"’.IS facility as defined in this regulation [40 CFR Part 63.1270(a)]
Transmission and ' ’
Storage Facilities
National Emission
Standards for
MACT 40 E:ﬁﬁ:gr?tus Sf?r" This regulation establishes national emission standards for hazardous air
CFR 63 . . pollutants from Major Industrial, Commercial, and Institutional Boilers & Process
Major Industrial, No N/A . . . L .
Subpart - Heaters. This regulation does not apply because this facility is not a major source
Commercial, and o
DDDDD B of HAP emissions.
Institutional
Boilers & Process
Heaters
National Emission
MACT 40 at:;]:r?jrgjsfgir
CFR 63 This regulation does not apply because this facility does not have Coal & Oil Fire
Pollutants Coal & No N/A I . .
Subpart - - Electric Utility Steam Generating Units.
UUUUU Oil Fire Electric
Utility Steam
Generating Unit
MACT Er?iis;:zlns No N/A This regulation does not apply to this facility since it does not operate a stationary
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m Applies? | Unit(s)
Regulation Title Enter Yes or Justification:
Citation or No Facility
40 CFR 63 Standards for RICE unit.
Subpart Hazardous Air
727277 Pollutants for
Stationary
Reciprocating
Internal
Combustion
Engines (RICE
MACT)
Compliance This regu_le}tion defines complianqe assurance monitorir_wg. Thgre_are not any units
40 CER 64 Assurance No N/A at th_e facility that have the potentla_l pre-controlled device emissions of an _
Monitoring applicable regulated pollutant reqmrgq fqr asource to be clz_1155|f|ed as a major
source [40 CFR 64.2(a)(3)]. The facility is not subject to this regulation.
Chemical An owner or operator of a stationary source that has more than a threshold
40 CFR 68 Accident Yes Facility | quantity of a regulated substance in a process, as determined under 868.115. This
Prevention facility has in place a RMP that was submitted to EPA.
Title IV - . . . . A .
Acid Rain Acid Rain No N/A Th!s part est.abllshes the acid rain program. This facility is not an acid rain source.
This regulation does not apply.
40 CFR 72
;Ict:g IF:{olin illjllgvv;r?;:x'de No N/A This regulation establishes sulfur dioxide allowance emissions for certain types of
S facilities. This facility is not an acid rain source. This regulation does not apply.
40 CFR 73 Emissions
Title IV-Acid | Continuous This regulation does not apply as this facility does not generate election power for
Rain 40 CFR | Emissions No N/A
75 Monitoring sale.
Acid Rain This regulation establishes an acid rain nitrogen oxides emission reduction
Title IV - Nitrogen Oxides program. This regulation applies to each coal-fired utility unit that is subject to an
Acid Rain Emission No N/A acid rain emissions limitation or reduction requirement for SO2. This part does
40 CFR 76 Reduction not apply because the facility does not operate any coal-fired units [40 CFR Part
Program 76.1].
Portales Dairy Products owns appliances containing CFCs and is therefore subject
to this requirement. Portales Dairy Products uses only certified technicians for the
maintenance, service, repair and disposal of appliances and maintains the
appropriate records for this requirement.
. Note: Disposal definition in 82.152: Disposal means the process leading to and
Title VI — Protection Of_ including: (1) The discharge, deposit, dumping or placing of any discarded
40 CFR 82 Stratospheric Yes Facility | appliance into or on any land or water; (2) The disassembly of any appliance for

Ozone

discharge, deposit, dumping or placing of its discarded component parts into or on
any land or water; or (3) The disassembly of any appliance for reuse of its
component parts. “Major maintenance, service, or repair means” any maintenance,
service, or repair that involves the removal of any or all of the following appliance
components: compressor, condenser, evaporator, or auxiliary heat exchange coil;
or any maintenance, service, or repair that involves uncovering an opening of
more than four (4) square inches of “flow area” for more than 15 minutes
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Section 14

Operational Plan to Mitigate Emissions
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

O Title V Sources (20.2.70 NMAC): By checking this box and certifying this application the permittee certifies that it has
developed an Operational Plan to Mitigate Emissions During Startups, Shutdowns, and Emergencies defining the
measures to be taken to mitigate source emissions during startups, shutdowns, and emergencies as required by
20.2.70.300.D.5(f) and (g) NMAC. This plan shall be kept on site to be made available to the Department upon request.
This plan should not be submitted with this application.

M NSR (20.2.72nmac), PSD (20.2.74 nmac) & Nonattainment (20.2.79 nmacy Sources: By checking this box and
certifying this application the permittee certifies that it has developed an Operational Plan to Mitigate Source Emissions
During Malfunction, Startup, or Shutdown defining the measures to be taken to mitigate source emissions during
malfunction, startup, or shutdown as required by 20.2.72.203.A.5 NMAC. This plan shall be kept on site to be made
available to the Department upon request. This plan should not be submitted with this application.

M Title V o.2.70 nmac), NSR (20.2.72 Nmac), PSD (20.2.74 nmac) & Nonattainment (20.2.79 nmac) Sources: By
checking this box and certifying this application the permittee certifies that it has established and implemented a Plan to
Minimize Emissions During Routine or Predictable Startup, Shutdown, and Scheduled Maintenance through work practice
standards and good air pollution control practices as required by 20.2.7.14.A and B NMAC. This plan shall be kept on site
or at the nearest field office to be made available to the Department upon request. This plan should not be submitted with
this application.

Emissions during startups, shutdowns, maintenance, and emergencies (ESDs) will be minimized through the use of industry
standards and/or manufacturer’s recommended operating practices. Portales Dairy Products, LLC (PDP), formerly referred to
Dairy Farmers of America (DFA), engineers and trained technicians are responsible for the timely and effective execution of
these actions. In addition, equipment at the facility is equipped with safety devices that will aid in minimizing excess emissions
during non-routine operating conditions. The following summarizes the facility’s operational plans for minimizing excess
emissions.

Maintenance

The key to minimizing excess emissions during non-routine operating conditions is minimizing the occurrence of such
conditions. To this end, PDP has taken a pro-active approach to facility and equipment maintenance and environmental
awareness. Operations personnel are aware of the importance of proper and efficient operation of equipment, and of the
potential liabilities associated with improper operation. Moreover, PDP recognizes the economic incentives to maintain and
operate equipment efficiently. Malfunctioning equipment wastes resources and costs money.

Equipment at the facility is maintained in accordance with manufacturers’ recommendations, industry best operating practices,
and PDP’s practices designed to minimize downtime and non-routine operations. Procedures exist for maintenance of each
major piece of equipment; personnel are trained in proper procedures; and PDP’s internal review processes ensure that
procedures are followed. As a result, non-routine operational events and consequent excess emissions are minimized.

Startup and Shutdown
Excess emissions from startup and shutdown events are brief, as the duration of the actual startup or shutdown event is
relatively short. However, PDP takes steps to minimize the number of such events, and to minimize their duration.

For example, equipment shutdowns for maintenance are performed in accordance with procedures designed to minimize the
duration of shutdown events. Such procedures include the following.

e  Operational loads may be shifted to other units.

e Maintenance may be scheduled for periods of low load.

e  Multiple maintenance activities may be scheduled to occur simultaneously.

e Emergency Conditions
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Despite PDP’s best planning and maintenance efforts, incidents may happen, often as the result of external causes. PDP
monitors the operating condition of equipment and their procedures specify that abnormal operations be investigated and
rectified. Thus, prolonged abnormal operations will not occur; the malfunctioning equipment will be repaired or adjusted, or
shutdown for repair.

Compliance

In the event of a malfunction or other event that may potentially increase emissions, PDP complies with the requirements of
20.2.7 NMAC, and with permit conditions including taking appropriate steps to minimize emissions. In addition, they maintain
records of startup, shutdown, and malfunction events and submit reports when required.
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Section 15

Alternative Operating Scenarios
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

Alternative Operating Scenarios: Provide all information required by the department to define alternative operating
scenarios. This includes process, material and product changes; facility emissions information; air pollution control equipment
requirements; any applicable requirements; monitoring, recordkeeping, and reporting requirements; and compliance
certification requirements. Please ensure applicable Tables in this application are clearly marked to show alternative operating
scenario.

Construction Scenarios: When a permit is modified authorizing new construction to an existing facility, NMED includes a
condition to clearly address which permit condition(s) (from the previous permit and the new permit) govern during the
interval between the date of issuance of the modification permit and the completion of construction of the modification(s).
There are many possible variables that need to be addressed such as: Is simultaneous operation of the old and new units
permitted and, if so for example, for how long and under what restraints? In general, these types of requirements will be
addressed in Section A100 of the permit, but additional requirements may be added elsewhere. Look in A100 of our NSR
and/or TV permit template for sample language dealing with these requirements. Find these permit templates at:
Www.env.nm.gov/air-quality/permitting-section-procedures-and-guidance/. Compliance with standards must be maintained
during construction, which should not usually be a problem unless simultaneous operation of old and new equipment is
requested.

In this section, under the bolded title “Construction Scenarios”, specify any information necessary to write these conditions,
such as: conservative-realistic estimated time for completion of construction of the various units, whether simultaneous
operation of old and new units is being requested (and, if so, modeled), whether the old units will be removed or
decommissioned, any PSD ramifications, any temporary limits requested during phased construction, whether any increase in
emissions is being requested as SSM emissions or will instead be handled as a separate Construction Scenario (with
corresponding emission limits and conditions, etc.

The term “alternative operating scenario” is not defined by regulation. Portales Dairy Products, LLC, formerly referred to as
Dairy Farmers of America, understands this term to apply to a source which may routinely operate with alternative fuels or
processes in such a manner as to potentially affect emissions; and not to apply to startup, shutdown, and changes in operational
parameters in response to load or capacity changes. Based on this understanding, this facility has no alternative operating
scenarios.
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1)

2)

3)

Section 16
Air Dispersion Modeling

Minor Source Construction (20.2.72 NMAC) and Prevention of Significant Deterioration (PSD) (20.2.74 NMAC) ambient
impact analysis (modeling): Provide an ambient impact analysis as required at 20.2.72.203.A(4) and/or 20.2.74.303
NMAC and as outlined in the Air Quality Bureau’s Dispersion Modeling Guidelines found on the Planning Section’s
modeling website. If air dispersion modeling has been waived for one or more pollutants, attach the AQB Modeling
Section modeling waiver approval documentation.

SSM Modeling: Applicants must conduct dispersion modeling for the total short term emissions during routine or
predictable startup, shutdown, or maintenance (SSM) using realistic worst case scenarios following guidance from the Air
Quality Bureau’s dispersion modeling section. Refer to "Guidance for Submittal of Startup, Shutdown, Maintenance
Emissions in Permit Applications (http://www.env.nm.gov/agb/permit/app_form.html) for more detailed instructions on
SSM emissions modeling requirements.

Title V (20.2.70 NMAC) ambient impact analysis: Title V applications must specify the construction permit and/or Title V
Permit number(s) for which air quality dispersion modeling was last approved. Facilities that have only a Title V permit,
such as landfills and air curtain incinerators, are subject to the same modeling required for preconstruction permits
required by 20.2.72 and 20.2.74 NMAC.

Enter an X for
What is the purpose of this application? each purpose
that applies

New PSD major source or PSD major modification (20.2.74 NMAC). See #1 above.
New Minor Source or significant permit revision under 20.2.72 NMAC (20.2.72.219.D NMAC). X
See #1 above. Note: Neither modeling nor a modeling waiver is required for VOC emissions.
Reporting existing pollutants that were not previously reported.

Reporting existing pollutants where the ambient impact is being addressed for the first time.
Title V application (new, renewal, significant, or minor modification. 20.2.70 NMAC). See #3
above.

Relocation (20.2.72.202.B.4 or 72.202.D.3.c NMAC)

Minor Source Technical Permit Revision 20.2.72.219.B.1.d.vi NMAC for like-kind unit
replacements.

Other: i.e. SSM modeling. See #2 above.

This application does not require modeling since this is a No Permit Required (NPR) application.
This application does not require modeling since this is a Notice of Intent (NOI) application
(20.2.73 NMAC).

This application does not require modeling according to 20.2.70.7.E(11), 20.2.72.203.A(4),
20.2.74.303, 20.2.79.109.D NMAC and in accordance with the Air Quality Bureau’s Modeling

Guidelines.

Check each box that applies:

M See attached, approved modeling waiver for all pollutants from the facility.

[1 See attached, approved modeling waiver for some pollutants from the facility.

[ Attached in Universal Application Form 4 (UA4) is a modeling report for all pollutants from the facility.
[0 Attached in UA4 is a modeling report for some pollutants from the facility.

[0 No modeling is required.

An air quality dispersion model was submitted with the NSR Permit application that was approved on August 10,
2016 as part of the NSR 1263-M5. Later, on September 1, 2016 an NSR 1263-M5R1 was issued but it was not
related to any modeling related topic.

The facility will replace one of its Seattle boilers (B2) with a new Williams & Davis Boiler (B2). The new boiler will
operate similar to its predecessor and introduces no emission changes to previously permitted emissions and no
changes to stack parameters for unit B2. Facility-wide emissions have decreased since the last model.
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Daniel Dolce

From: Peters, Eric, ENV <eric.peters@env.nm.gov>

Sent: Thursday, May 25, 2023 3:44 PM

To: Adam Erenstein

Cc: Mustafa, Sufi A., ENV

Subject: RE: [EXTERNAL] Modeling Waiver Request: Portales Plant
Attachments: 1263M6_DFA Portales Plant_Waiver _v1.0_2023 0515.pdf
Adam,

The approved waiver is attached.

Note: Section 5 (scaled concentrations) is not normally required for the modeling waiver requests. That is intended
primarily for cases where the emission rates are increasing or in rare cases when it makes sense to scale 1-hour results
from one pollutant to 1-hour results for another pollutant.

Eric

Eric Peters, Air Dispersion Modeler

New Mexico Environment Department / Air Quality Bureau
525 Camino de Los Marquez - Suite 1 / Santa Fe, NM, 87505
Phone: 505-629-5299

E-mail: eric.peters@env.nm.gov

www.env.nm.gov

From: Mustafa, Sufi A., ENV <sufi.mustafa@env.nm.gov>

Sent: Wednesday, May 17, 2023 12:04 PM

To: Peters, Eric, ENV <eric.peters@env.nm.gov>

Subject: FW: [EXTERNAL] Modeling Waiver Request: Portales Plant

Eric
Please review this modeling waiver request.
Thank you.

Sufi A. Mustafa, Ph.D.

Manager Air Dispersion Modeling and Emission Inventory Section
New Mexico Environment Department’s Air Quality Bureau
Office: (505) 629 6186

sufi.mustafa@state.nm.us

525 Camino de los Marquez

Suite 1

Santa Fe, New Mexico, 87505
https://www.env.nm.gov/air-quality/

“Innovation, Science, Collaboration, Compliance”



From: Adam Erenstein <AErenstein@trinityconsultants.com>
Sent: Monday, May 15, 2023 3:11 PM

To: Mustafa, Sufi A., ENV <sufi.mustafa@env.nm.gov>

Cc: Daniel Dolce <Daniel.Dolce@trinityconsultants.com>
Subject: [EXTERNAL] Modeling Waiver Request: Portales Plant

CAUTION: This email originated outside of our organization. Exercise caution prior to clicking on links or opening
attachments.

Hi Sufi,
Hope that you have been well. Please find attached to this email a request for a modeling waiver for DFA’s Portales Plant.
Please contact me if you have any questions.

Regards,

Adam Erenstein
Principal Consultant, Manager of Consulting Services

P 505.266.6611 M 480.760.3860
NEW ADDRESS: 9400 Holly Avenue NE, Building 3, Suite B, Albuquerque, NM 87122
Email: aerenstein@trinityconsultants.com

Connect with us: LinkedIn / Facebook / Twitter / YouTube / trinityconsultants.com

Stay current on environmental issues. Subscribe today to receive Trinity's free £HS Quarterly.

CAUTION: This email originated from outside of the Trinity Consultants organization. Do not click links or open attachments unless
you recognize the sender's name, sender's email address and know the content is safe.




For Department use only:
New Mexico Environment Department

Air Quality Bureau Approved by: Eric Peters
Modeling Section
525 Camino de Los Marquez - Suite 1 Date: May 25, 2023

Santa Fe, NM 87505

Phone: (505) 476-4300
Fax: (505) 476-4375
www.env.nm.gov/agb/

Air Dispersion Modeling Waiver Request Form
This form must be completed and submitted with all air dispersion modeling waiver requests.

If an air permit application requires air dispersion modeling, in some cases the demonstration that ambient air quality standards
and Prevention of Significant Deterioration (PSD) increments will not be violated can be satisfied with a discussion of
previous modeling. The purpose of this form is to document and streamline requests to certify that previous modeling
satisfies all or some of the current modeling requirements. The criteria for requesting and approving modeling waivers is
found in the Air Quality Bureau Modeling Guidelines. Typically, only construction permit applications submitted per
20.2.72, 20.2.74, or 20.2.79 NMAC require air dispersion modeling. However, modeling is sometimes also required for a
Title V permit application.

A waiver may be requested by e-mailing this completed form in MS Word format to the modeling manager,
sufi.mustafa@state.nm.us.

This modeling waiver is not valid if the emission rates in the application are higher than those listed in the approved waiver
request.

Section 1 and Table 1: Contact and facility information:

Contact name Adam Erenstein

E-mail Address: aerenstein@trinityconsultants.com

Phone (505) 266-6611

Facility Name Portales Plant — Portales Dairy Products, LLC

Air Quality Permit Number(s) | NSR 1263-M6
Agency Interest Number (if 1094

known)

Lat_lt_ude and_ longitude of 34.16005°, -103.379636°
facility (decimal degrees)

General Comments: (Add introductory remarks or comments here, including the purpose of and type of permit
application.)

Portales Dairy Products, LLC is submitting an application for the Portales Plant as a significant permit revision of NSR
1263-M6 pursuant to 20.2.72.219.D.(1)(a) NMAC. The facility will replace one of its Seattle boilers (B2) with a new
Williams & Davis Boiler (B2). The new boiler will operate similar to its predecessor and introduces no emission changes
to previously permitted emissions and no changes to stack parameters for unit B2. Facility-wide emissions have decreased
since the last model.

Section 2 — List All Regulated Pollutants from the Entire Facility - Required
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In Table 2, below, list all regulated air pollutants emitted from your facility, except for New Mexico Toxic Air Pollutants,
which are listed in Table 6 of this form. All pollutants emitted from the facility must be listed regardless if a modeling
waiver is requested for that pollutant or if the pollutant emission rate is subject to the proposed permit changes.

Table 2: Air Pollutant summary table (Check all that apply. Include all pollutants emitted by the facility):

Pollutant | Pollutant is Pollutant does not Stack Pollutantis | Pollutantis | A modeling | Modeling for
not emitted increase in emission parameters | new to the | increased at | waiver is this pollutant
at the facility | rate at any emission unit | or stack permit, but | any being will be
and (based on levels location already emission requested included in
modeling or | currently in the permit) | has emitted at unit (based | for this the permit
waiver are and stack parameters changed. | the facility. | on levels pollutant. application.
not required. | are unchanged. currently in

Modeling or waiver are the permit).
not required.

H.S
Reduced
S

Os (PSD

only)
Pb

X| X| X|X

Section 3: Facility wide pollutants, other than NMTAPs, with very low emission rates

The Air Quality Bureau has performed generic modeling to demonstrate that small sources, as listed in Appendix 2 of this form,
do not need computer modeling. After comparing the facility’s emission rates for various pollutants to Appendix 2, please list
in Table 3 the pollutants that do not need to be modeled because of very low emission rates.

Section 3 Comments.
We are not requesting a waiver for any pollutant based on their low emission rate.

Table 3: List of Pollutants with very low facility-wide emission rates
Requested Allowable Emission Release Type Waiver Threshold

Pollutant Rate From Facility (select “all from stacks >20 ft” | (from appendix 2)

ounds/hour or “other” Ib/hr

Section 4: Pollutants that have previously been modeled at equal or higher emission rates
List the pollutants and averaging periods in Table 4 for which you are requesting a modeling waiver based on previous
modeling for this facility. The previous modeling reports that apply to the pollutant must be submitted with the modeling
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waiver request. Request previous modeling reports from the Modeling Section of the Air Quality Bureau if you do not have
them and believe they exist in the AQB modeling file archive or in the permit folder.

Section 4 Comments.
We are requesting a modeling waiver for all of the following pollutants.

Table 4: List of previously modeled pollutants (facility-wide emission rates)

Proposed emission | Previously modeled | Proposed minus |Modeled percent
. . S . Year
Pollutant| Averaging period rate emission rate modeled emissions| of standard or modeled
(pounds/hour) (pounds/hour) (Ib/hr) increment
Cco 8-hr 20.34 29.3 -8.96 15.4% 2016
Significance
Cco 1-hr 20.34 29.3 -8.96 7.6% Significance 2016
NO2 Annual 25.07 26.9 -1.83 77.3% PSD Class 2016
I
NO2 Annual 25.07 26.9 -1.83 23.5% NMAAQS 2016
NO2 24-hr 25.07 26.9 -1.83 50.2% NMAAQS 2016
NO2 1-hr H8H 25.07 26.9 -1.83 74.0% NAAQS 2016
PM2.5 Annual 1.82 2.30 -0.48 79.8% NAAQS 2016
PM2.5 24-hr 1.82 2.30 -0.48 71.3% NAAQS 2016
PM10 Annual 1.82 2.30 -0.48 24.7% NAAQS 2016
PM10 24-hr H2H 1.82 2.30 -0.48 62.9% PSD Class 2016
I
PM10 24-hr H2H 1.82 2.30 -0.48 60.4% NAAQS 2016
S0O2 Annual 2.52 3.00 -0.48 5.6% NMAAQS 2016
S0O2 Annual 2.52 3.00 -0.48 12.8% PSD Class 2016
I
S0O2 24-hrH1H 2.52 3.00 -0.48 4.9% NMAAQS 2016
S02 24-hr H2H 2.52 3.00 -0.48 11.9% PSD Class 2016
I
S0O2 3-hr H2H 2.52 3.00 -0.48 1.9% NAAQS 2016
S02 3-hr H2H 2.52 3.00 -0.48 4.2% PSD Class Il 2016
S02 1-hr H4H 2.52 3.00 -0.48 16.6% NAAQS 2016
Section 4, Table 5: Questions about previous modeling:
Question Yes|No
'Was AERMOD used to model the facility? X
Did previous modeling predict concentrations less than 95% of each air quality standard and PSD increment? | X
\Were all averaging periods modeled that apply to the pollutants listed above? X
\Were all applicable startup/shutdown/maintenance scenarios modeled? X
Did modeling include all sources within 1000 meters of the facility fence line that now exist? X
Did modeling include background concentrations at least as high as current background concentrations? X
If a source is changing or being replaced, is the following equation true for all pollutants for which the waiver| X

is requested? (Attach calculations if applicable.)

EXISTING SOURCE REPLACMENT SOURCE
[(9) x (h1)] + [(v1)¥2] + [(c) x (T1)] <= [(g) X (h2)] + [(v2)*/2] + [(c) X (T2)]
gl g2

Where

g = gravitational constant = 32.2 ft/sec?

h1 = existing stack height, feet

v1 = exhaust velocity, existing source, feet per second

¢ = specific heat of exhaust, 0.28 BTU/Ib-degree F

T1 = absolute temperature of exhaust, existing source = degree F + 460
gl = emission rate, existing source, Ibs/hour

h2 = replacement stack height, feet

v2 = exhaust velocity, replacement source, feet per second
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T2 = absolute temperature of exhaust, replacement source = degree F + 460
g2 = emission rate, replacement source, Ibs/hour

Existing Source - Boiler (Unit B2)

Gravitational Constant 32.2 ft/s?
Existing Stack Height 46 ft
Existing Exhaust Velocity 30 ft/s
Specific Heat of Exhaust 0.28 BTU/Ib-°F
Absolute Temperature of Exhaust 749.67 R
Permitted NOx Emissions 2.44 Ib/hr
Permitted CO Emissions 0.94 Ib/hr
Permitted SO, Emissions 0.025 Ib/hr
Permitted PM Emissions 0.12 Ib/hr
Plume momentum for NOy 878

Plume momentum for CO 2,278

Plume momentum for SO, 85,644

Plume momentum for PM 17,843

Replacement Source-Boiler (Unit B2)

Gravitational Constant 32.2 ft/s"™2
Stack Height* 46 ft

Exhaust Velocity 30 ft/s

Specific Heat of Exhaust 0.28 BTU/Ib-°F
Absolute Temperature of Exhaust 750 R=F+ 460
Proposed NOx Emissions 2.44 Ib/hr
Proposed CO Emissions 0.94 Ib/hr
Proposed SO, Emissions 0.025 Ib/hr
Proposed PM Emissions 0.12 Ib/hr

Existing <= Replacement

Plume momentum for NOx 878 YES
Plume momentum for CO 2,278 YES
Plume momentum for SO, 85,648 YES
Plume momentum for PM 17,843 YES

If you checked “no” for any of the questions, provide an explanation for why you think the previous modeling may still be used
to demonstrate compliance with current ambient air quality standards.
[ N/A |
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Section 5: Modeling waiver using scaled emission rates and scaled concentrations

At times it may be possible to scale the results of modeling one pollutant and apply that to another pollutant. If the analysis for
the waiver gets too complicated, then it becomes a modeling review rather than a modeling waiver, and applicable modeling
fees will be charged for the modeling. Plume depletion, ozone chemical reaction modeling, post-processing, and unequal
pollutant ratios from different sources are likely to invalidate scaling.

If you are not scaling previous results, note that here. You do not need to complete the rest of section 5.

To demonstrate compliance with standards for a pollutant describe scenarios below that you wish the modeling section to
consider for scaling results.

Pollutant Averaging Previously modeled | Previously Proposed emission | Proposed
period emission rate Modeled percent | rate Modeled percent
(pounds/hour) | of standard or | (pounds/hour) | of standard or
increment increment
CO 8-hr 29.3 15.4% 20.34 10.69%
Significance Significance
CO 1-hr 29.3 7.6% 20.34 5.28%
Significance Significance
NO2 Annual 26.9 77.3% PSD Class | 25.07 72.04% PSD
Il Class Il
NO2 Annual 26.9 23.5% NMAAQS | 25.07 21.9% NMAAQS
NO2 24-hr 26.9 50.2% NMAAQS | 25.07 58.8% NMAAQS
NO2 1-hr H8H 26.9 74.0% NAAQS 25.07 68.97% NAAQS
PM2.5 Annual 2.30 79.8% NAAQS 1.82 63.15% NAAQS
PM2.5 24-hr 2.30 71.3% NAAQS 1.82 56.42% NAAQS
PM10 Annual 2.30 24.7%NAAQS 1.82 19.55% NAAQS
PM10 24-hr H2H 2.30 62.9% PSD Class | 1.82 49.77% PSD
1 Class Il
PM10 24-hr H2H 2.30 60.4% NAAQS 1.82 47.79%NAAQS
S0O2 Annual 3.00 5.6% NMAAQS | 2.52 4.7% NMAAQS
SO2 Annual 3.00 12.8% PSD Class | 2.52 10.75% PSD
1 Class Il
SO2 24-hr H1H 3.00 4.9% NMAAQS | 2.52 4.12% NMAAQS
SO2 24-hr H2H 3.00 11.9% PSD Class | 2.52 10.0% PSD Class
I 1
SO2 3-hr H2H 3.00 1.9% NAAQS 2.52 1.6% NAAQS
SO2 3-hr H2H 3.00 4.2% PSD Class | 2.52 3.53% PSD Class
I 1
S0O2 1-hr H4H 3.00 16.6% NAAQS 2.52 13.94% NAAQS

Section 6: New Mexico Toxic air pollutants — 20.2.72.400 NMAC

Modeling must be provided for any New Mexico Toxic Air Pollutant (NMTAP) with a facility-wide controlled emission
rate in excess of the pound per hour emission levels specified in Tables A and B at 20.2.72.502 NMAC - Toxic Air Pollutants
and Emissions. An applicant may use a stack height correction factor based on the release height of the stack for the purpose
of determining whether modeling is required. See Table C - Stack Height Correction Factor at 20.2.72.502 NMAC. Divide
the emission rate for each release point of a NMTAP by the correction factor for that release height and add the total values
together to determine the total adjusted pound per hour emission rate for that NMTAP. If the total adjusted pound per hour
emission rate is lower than the emission rate screening level found in Tables A and B, then modeling is not required.

In Table 6, below, list the total facility-wide emission rates for each New Mexico Toxic Air Pollutant emitted by the facility.
The table is pre-populated with common examples. Extra rows may be added for NMTAPS not listed or for NMTAPS
emitted from multiple stack heights. NMTAPS not emitted at the facility may be deleted, left blank, or noted as 0 emission
rate. Toxics previously modeled may be addressed in Section 5 of this waiver form. For convenience, we have listed the
stack height correction factors in Appendix 1 of this form.

Section 6 Comments.

This facility does not emit NMTAPs and so we are not requesting a waiver for any of those pollutants.
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Table 6: New Mexico Toxic Air Pollutants emitted at the facility
If requesting a waiver for any NMTAP, all NMTAPs from this facility must be listed in Table 3 regardless if a modeling
waiver is requested for that pollutant or if the pollutant emission rate is subject to the proposed permit changes.

Requested .
Allowable Rel_ease Correction Allowable Emission Rate Divided by Emlss_lon RElE
Pollutant . Height . Screening Level
Emission Rate Factor Correction Factor
(Meters) (pounds/hour)
ounds/hour

Section 7: Approval or Disapproval of Modeling Waiver

The AQB air dispersion modeler should list each pollutant for which the modeling waiver is approved, the reasons why,
and any other relevant information. If not approved, this area may be used to document that decision.

Modeling is waived for all pollutants because previous modeling demonstrated compliance with standards and increments
and the emissions are being reduced, so the previous modeling remains valid.
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Appendix 1: Stack Height Release Correction Factor (adapted from 20.2.72.502 NMAC)

Release Height in Meters Correction Factor
0t09.9 1
10t0 19.9 5
2010 29.9 19
30t0 39.9 41
40 to 49.9 71
50 t0 59.9 108
60 to 69.9 152
70t079.9 202
80 t0 89.9 255
90 t0 99.9 317
100 to 109.9 378
110t0 119.9 451
120 t0 129.9 533
130 to 139.9 617
140 to 149.9 690
150 to 159.9 781
160 to 169.9 837
170t0 179.9 902
180 to 189.9 1002
190 to 199.9 1066
200 or greater 1161

Appendix 2. Very small emission rate modeling waiver requirements

Modeling is waived if emissions of a pollutant for the entire facility (including haul roads) are below the amount:

Permian Basin)

Pollutant If all emissions come from stacks If not all emissions come from
20 feet or greater in height and stacks 20 feet or greater in height,
there are no horizontal stacks or or there are horizontal stacks,
raincaps raincaps, volume, or area sources
(Ib/hr) (Ib/hr)

Co 50 2

H.S (Pecos-Permian Basin) 0.1 0.02

H>S (Not in Pecos-Permian Basin) | 0.01 0.002

Lead No waiver No waiver

NO: 2 0.025

PM2.5 0.3 0.015

PM10 1.0 0.05

SO, 2 0.025

Reduced sulfur (Pecos-Permian 0.033 No waiver

Basin)

Reduced sulfur (Not in Pecos- No waiver No waiver
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Section 17

Compliance Test History
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

To show compliance with existing NSR permits conditions, you must submit a compliance test history. The table below
provides an example.

Compliance Test History Table

Unit No. Test Description Test Date

B3, B4 Tested in accordance with EPA test methods for NOx and CO as 6/21/2004

required by NSR permit 1263.
6/23-24/2004

11/3-4/2004
12/2005
12/2006
12/2007
12/2008
12/2011
Tested in accordance with EPA test methods for TSP, NOx and CO as 12/2012
required by NSR permit 1263. 9/2013
7/31/2014
7/30/2015
5/22-23/2016
5/30-6/1/2017
5/8-9/2018
6/4-5/2019
6/2-3/2020

D2

Tested in accordance with EPA test methods for PM10 as required by
NSR permit 1263-M5-R1.

D2 4/10-11/2017
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Portales Dairy Products, LLC Portales Plant June 2023 & Revision #0

Section 20

Other Relevant Information

Other_relevant information. Use this attachment to clarify any part in the application that you think needs explaining.
Reference the section, table, column, and/or field. Include any additional text, tables, calculations or clarifying information.

Additionally, the applicant may propose specific permit language for AQB consideration. In the case of a revision to an
existing permit, the applicant should provide the old language and the new language in track changes format to highlight the
proposed changes. If proposing language for a new facility or language for a new unit, submit the proposed operating
condition(s), along with the associated monitoring, recordkeeping, and reporting conditions. In either case, please limit the
proposed language to the affected portion of the permit.

No other relevant information is being submitted with this application.
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