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NSR SIGNIFICANT REVISION APPLICATION

Freeport-McMoRan Tyrone Inc.
Tyrone Mine

= FREEPORT-McMoRAN

Prepared By:
Nina Astillero - Senior Environmental Engineer
Freeport-McMoRan Tyrone Inc.

P.0.Box 571
Tyrone, NM 88065

Adam Erenstein - Manager of Consulting Services
TRINITY CONSULTANTS

9400 Holly Ave NE

Bldg 3 Suite 300

Albuquerque, NM 87122

(505) 266-6611

April 2020

Project 193201.0166
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Environmental solutions delivered uncommonly well




winltgconsultasis.cem
April 3, 2020

Mr. Ted Schooley

Permit Programs Manager

NMED Air Quality Bureau

525 Camino de los Marquez Suite 1
Santa Fe, NM 87505-1816

NSR Significant Revision Application
Freeport-McMoRan Tyrone Inc.: Tyrone Mine

Dear Mr. Schooley:

Freeport-McMoRan Tyrone Inc. is submitting this NSR significant revision application for its existing Tyrone Mine facility.
This facility is located 4.5 miles southwest of Tyrone, New Mexico in Grant County. The facility’s major product is copper
cathode, and the expected maximum production rate is 225 tons per day.

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 required forms. Enclosed is one hard copy and one working copy of
the application, including an original certification page, two disks containing the electronic files, and an application check.
Please feel free to contact me at (505) 266-6611 or by email at aerenstein@trinityconsultants.com if you have any
questions regarding this application. Alternatively, you may contact Ms. Nina Astillero with Freeport-McMoRan Tyrone Inc.
at (575) 912-5297 or by email at nastille@fmi.com.

Sincerely,

..

(e L)~
L.

Adam Erenstein
Manager of Consulting Services

CC: Nina Astillero (Freeport-McMoRan Tyrone Inc.)
Trinity Project File: 193201.0166
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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

AIRS No.:

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. See Section 1-|
for submittal instructions for other permits.

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

O Updating an application currently under NMED review. Include this page and all pages that are being updated (no fee required).
Construction Status: 0 Not Constructed M 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) OTitleV renewa OTV minor mod. O TV significantmod. TV Acid Rain: O New O Renewal
PSD Major Source: 0O PSD major source (new) O minor modificationtoaPSD source O a PSD major modification

Acknowledgements:

¥ | 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.

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

M Check No.: 0000942876 in the amount of $500

M | acknowledge the required submittal format for the hard copy application is printed double sided ‘head-to-toe’, 2-hole punched
(except the Sect. 2 landscape tablesis printed ‘head-to-head’), numbered tab separators. Incl. a copy of the check on a separate page.
O Thisfacility qualifies to receive assistance from the Small Business Environmental Assistance program (SBEAP) and qualifies for
50% of the normal application and permit fees. Enclosed is a check for 50% of the normal application fee which will be verified with
the Small Business Certification Form for your company.

O Thisfacility qualifies to receive assistance from the Small Business Environmental Assistance Program (SBEAP) but does not
qualify for 50% of the normal application and permit fees. To seeif you qualify for SBEAP assistance and for the small business
certification form go to https://www.env.nm.gov/agb/sbap/small_business criteria.html ).

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 Revisionis
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%
) ) 3to 5 #s of permit Updating
Section 1-A: Company I nformation IDEA ID No.): 527 | Permit/NOI #: 2448-M4

Facility Name: Tyrone Mine Plant primary SIC Code (4 digits): 1021

1
Plant NAIC code (6 digits): 212230

Facility Street Address (If no facility street address, provide directions from a prominent landmark): Highway 90 South,
Tyrone Mine Road, Tyrone, NM 88065

2 Plant Operator Company Name: Freeport-McMoRan Tyrone Inc. Phone/Fax: 575-912-5101 / 575-912-5021

a | Plant Operator Address: P.O. Box 571, Tyrone, NM 88065

b | Plant Operator's New Mexico Corporate ID or Tax ID: 02-952187-004

Form Revision: 8/12/2019 Section 1, Page 1 Printed: 4/1/2020



Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & Revision 0
3 Plant Owner(s) name(s): Freeport-McMoRan Tyrone Inc. Phone/Fax: 575-912-5101 / 575-912-5021
a | Plant Owner(s) Mailing Address(s): P.O. Box 571, Tyrone, NM 88065
4 Bill To (Company): Freeport-McMoRan Tyrone Inc. Phone/Fax: 575-912-5101 / 575-912-5021
a | Mailing Address: P.O. Box 571, Tyrone, NM 88065 E-mail: Ebower@fmi.com
5 | O conadtent: Trinity Consultants Phone/Fax: 505-266-6611
a ,l\\l/l '\e;lul |8 n791 ézddr%s: 9400 Holly Ave NE, Bldg 3 Ste 300, Albuquerque, E-mail: aerenstein@trinityconsultants.com
6 Plant Operator Contact: Erich Bower Phone/Fax: 575-912-5101 / 575-912-5021
a | Address: P.O. Box 571, Tyrone, NM 88065 E-mail: Ebower@fmi.com
7 Air Permit Contact: Nina Astillero Title: Senior Environmental Engineer
a | E-mail: nastille@fmi.com Phone/Fax: (575) 912-5297 / 575-912-5031
Mailing Address: P.O. Box 571, Tyrone, NM 88065
¢ | Thedesignated Air permit Contact will receive all official correspondence (i.e. letters, permits) from the Air Quality Bureau.

Section 1-B: Current Facility Status

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

l.a | Hasthisfacility already been constructed? M Yes 0O No in New Mexico? MYes 0ONo

If yesto question 1.a, was the existing facility subject to a Notice of It yes to question l.a,_ was the_eX|st|ng facility

. . A 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 M No Yes ONo
3 Isthefacility currently shut down? OYes M No I(T\Ayl\ef/\?\'(v)e m/c;nth and year of shut down
4 Was this facility constructed before 8/31/1972 and continuously operated since 1972? ®MYes 0O No
5 If Yesto question 3, hasthis facility been modified (see 20.2.72.7.P NMAC) or the capacity increased since 8/31/19727?

OYes ONo HIN/A

- — - - - 5

6 Doesthisfacility have aTitle V operating permit (20.2.70 NMAC)~ If yes, the permit No. is; P147-R2

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)? OYes M No If yes, the NOI No. is: N/A

Does thisfacility have a construction permit (20.2.72/20.2.74 NMAC)? : . .
9 M Yes 0ONo If yes, the permit No. is; 2448-M4
10 IDs \t(h;fagllilyoreglstered under a Genera 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 capacities in Section 20, if more room is required)
a | Current Hourly: N/A Daily: 480,000 tons rock Annually: 175,200,000 tons rock
b | Proposed | Hourly: N/A Daily: 400,000 tons rock Annually: 146,000,000 tons rock

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: N/A Daily: 225 tons copper cathode Annually: 82,125 tons copper cathode
b | Proposed Hourly: N/A Daily: 225 tons copper cathode Annually: 82,125 tons copper cathode

Form Revision: 8/12/2019
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Printed: 3/19/2020



mailto:aerenstein@trinityconsultants.com

Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & Revision 0

Section 1-D: Facility L ocation | nfor mation

Section: 10,
1 11, 13-17, 21- | Range: 15W | Township: 19S County: Grant Elevation (ft): 5,801 ft
28
2 UTM Zone: M 12 or 013 UTM Zone: M 12 or 013
UTM E (in meters, to nearest 10 meters): 744,430 m E UTM E (in meters, to nearest 10 meters): 744,430 m E
AND Latitude (deg., min., sec.): 32° 40' 34.50" N AND Latitude (deg., min., sec.): 32° 40' 34.50" N

3 Name and zip code of nearest New Mexico town: Tyrone, NM 88065

4 Detailed Driving Instructions from nearest NM town (attach aroad map if necessary): From Tyrone, NM, head south on NM
Hwy 90. After approximately 5.4 miles the facility will be on the right.

5 Thefacility is 4.5 miles southwest of Tyrone.

6 Status of land at facility (check one): M Private 0 Indian/Pueblo M Federal BLM ™ Federal Forest Service M Other: State
List all municipalities, Indian tribes, and counties within a ten (10) mile radius (20.2.72.203.B.2 NMAC) of the property

7 on which the facility is proposed to be constructed or operated: Municipalities: Silver City, NM. Indian Tribes: None.
Counties: Grant, Luna
20.2.72 NMAC applications only: Will the property on which the facility is proposed to be constructed or operated be

8 closer than 50 km (31 miles) to other states, Bernalillo County, or a Class [ area (see
www.env.nm.gov/agb/modeling/classlareas.html)? Yes ONo (20.2.72.206.A.7 NMAC) Ifyes, list all with corresponding
distances in kilometers: Gila Wilderness Area, 37 km

9 Name nearest Class | area: Gila Wilderness Area

10 Shortest distance (in km) from facility boundary to the boundary of the nearest Class | area (to the nearest 10 meters): 37 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: 110 m
Method(s) used to delineate the Restricted Area: Fencing, rugged physical terrain with steep grades

12 “Restricted Area” isan areato which public entry is effectively precluded. Effective barriers include 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 beidentified 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 OYes 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? N/A

Section 1-E: Pr Oposed Oper ating SCthUle(Thel-E.l& 1-E.2 oper ating schedules may become conditionsin the per mit.)

1 Facility maximum operating (%:f): 24 (%iﬁ): 7 (V\;,gs)i 52 (r;,OTL:rS): 8,760

2 Facility's maximum daily operating schedule (if less than 24 %24%)>  Start: N/A g’;h“/l" End: N/A S
3 Month and year of anticipated start of construction: Upon receipt of permit

4 Month and year of anticipated construction completion: TBD

5 Month and year of anticipated startup of new or modified facility: TBD

6 Will thisfacility operate at this site for more than one year? Yes [0ONo

Form Revision: 8/12/2019 Section 1, Page 3 Printed: 3/19/2020
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Section 1-F: Other Facility Information

1

Arethere any current Notice of Violations (NOV), compliance orders, or any other compliance or enforcement issues related
to thisfacility? O Yes No If yes, specify: N/A

If yes, NOV date or description of

If yes, NOV date or description of issue: N/A issue: N/A

Isthis application in response to any issuelisted in 1-F, 1 or 1laabove? 0OYes ONo If Yes, providethe 1c & 1d info below:
N/A

Document Document Document
Title: N/A Title: N/A Title: N/A

Provide the required text to be inserted in this permit: N/A

2 Isair quality dispersion modeling or modeling waiver being submitted with thisapplication? B Yes ONo
3 Doesthisfacility require an “Air Toxics’ permit under 20.2.72.400 NMAC & 20.2.72.502, Tables A and/or B?0 Yes No
4 Will thisfacility be a source of federal Hazardous Air Pollutants (HAP)? M Yes O No

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

Is any unit exempt under 20.2.72.202.B.3 NMAC? Yes ONo

If yes, include the name of company providing commercial electric power to the facility: PNM

Commercial power is purchased from a commercial 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 NMAC Streamline applications only)

[ 1

| O | havefilled out Section 18, “ Addendum for Streamline Applications.” M 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))

1

Responsible Official (R.O.)

(20.2.70.300.D.2 NMAC): Erich J. Bower Phone: (575) 912-5101

R.O. Title: President; General Manager R.O. email: ebower@fmi.com

R. O. Address: Hwy 90 South, Tyrone Mine Road, Tyrone, NM 88065

Alternate Responsible Official

(20.2.70.300.0.2 NMAC): Ronald Gerdes Phone: (575) 912-5801

A. R.O. Title Manager, Operations A. R.O. email: rgerdes@fmi.com

A. R. O. Address. Hwy 90 South, Tyrone Mine Road, Tyrone, NM 88065

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): Chino Mines Company
4 Name of Parent Company ("Parent Company" means the primary name of the organization that owns the company to be

permitted wholly or in part.): Fregport-McMoRan Inc.

Address of Parent Company: 333 N. Central Ave, Phoenix, AZ 85004

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.): N/A

Telephone numbers & names of the owners' agents and site contacts familiar with plant operations: N/A

Form Revision: 8/12/2019 Section 1, Page 4 Printed: 3/19/2020
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Affected Programs to include Other States, local air pollution control programs (i.e. Bernalillo) and Indian tribes:
Will the property on which the facility is proposed to be constructed or operated be closer than 80 km (50 miles) from other
7 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: Municipalities: Silver City (9.5 km), Deming (66 km). Indian Tribes: None.
States: Arizona (57 km)

Form Revision: 8/12/2019 Section 1, Page 5 Printed: 3/19/2020
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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
numbered tab separators in 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
deeves, not crystal cases, please), with additional CD copies as specified below. NOI applications require only asingle CD
submittal. Electronic files for 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)

M CD/DVD attached to paper application
[0 secure el ectronic transfer. Air Permit Contact Name

Email

Phone number

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 the filetransfer service for NOI s, any type of GCP, or technical revisionsto NSR
per mits.

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 instructionsin 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. oneadditional 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 secure file 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
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3)

4)

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.

Itis preferred that this application form be submitted as 4 electronic 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 amaximum 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). Please refrain, 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 the time to fill out the header information throughout all submittals as this will 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 Deter mine Emissions

Section 8: Map(s)

Section 9: Proof of Public Notice

Section 10:  Written Description of the Routine Oper ations 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 theTitleV (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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Form Revision: 5/3/2016

Tyrone Mine

Table2-A: Regulated Emission Sources
Unit and stack numbering must correspond throughout the application package. If applying for aNOI under 20.2.73 NMAC, equipment exemptions under 2.72.202 NMAC do not apply.

Date of Controlled by
Manufact- | Requested M anufactur € Unit # -
urer'sRated | Permitted antfacre Source Class] F\_’rlpre I(?:TltlsTn Cetag
Unit Number® | Source Description M ake Model # Serial # Capau:.ity3 Capac‘ity3 Date of Emissions ficatistzr;cCode For Each Piece of Equipment, Check One 4SLB, 4S’RB,, Ueﬁifﬁ:gg
(?Jpn?tzlsf)y %ﬁigy Construction/ vented to (SCC) 2sLB)*
Reconstruction® Stack #
SX/EW-1 M |xer/S§ttIers 6 1/2/2001 N/A M Existing (L.lr.lchanged) Z To be Removed '
(Fugitive) Extraction & 4 N/A N/A N/A 61,366 SF | 61,366 SF AT NIA 30388801 | = New/Additional ~ Replacement Unit N/A N/A
Stripping) " To Be Modified [1 To be Replaced
_ : 1/2/1984 N/A M Existing (unchanged) T~ To be Removed
SK/EW-2 | SX/EW (3) Acid N/A N/A N/A 24,000 24,000 30388801 | - New/Additional ~ Replacement Unit N/A N/A
(Fugitive) Tank House gal/min gal/min 1/2/1984 N/A ~ To Be Modified [0 To be Replaced
_ : _ G G 1/2/2001 N/A M Existing (unchanged) T~ To be Removed
SX/EW-3 | Reffinate Tank 1 N/A N/A N/A 2 million | 2 million 30388801 | = New/additional - Replacement Unit N/A N/A
(Fugitive) Open gallons | gallons 1/2/2001 N/A ~ To Be Modified [J To be Replaced
_ ; _ T i 1/2/2001 N/A M Existing (unchanged) ~ To be Removed
SX/EW-4 | Raffinate Tank 2 N/A N/A N/A 0.4 million 0.4 million 30388801 | - New/Additonal - Replacement Unit N/A N/A
(Fugitive) Open gallons | gallons 1/2/2001 N/A = To Be Modified 0 To be Replaced
: 6/26/2012 N/A M Existing (unchanged) To be Removed
B-748 Water Boiler C';?gg'r';\t’iirn Unknown | C11H00231748 Mﬁi?hr Mﬁi?hr ——— 10201002 | - Newadional Replacoment Uni N/A N/A
Ol ~ To Be Modified 0 To be Replaced
: 2/28/2012 N/A M Existing (unchanged) To be Removed
B-951 Water Boiler C"Ocr’;g'rr;‘t’i"’c‘:n Unknown | DI2H00239951 M];i?hr Mlszti?hr ———] 10201002 | New/addiiona "~ Replacement Unit N/A N/A
Ol ~ To Be Modified 0 To be Replaced
: 7/23/1998 N/A M Existing (unchanged) To be Removed
ENV-101 Eng'”gjs:pwater John Deere 40500T F25 | Toa045T780502| 125Mp | 125hp oonos | By o] 20200102 | NewAddiiona Replacement Unit cl N/A
- To Be Modified [T To be Replaced
: 5/16/2001 N/A M Existing (unchanged) _ To be Removed
ENv-111 | Engneforwater |y peere |400TF2 | 1973685 | 125mp | 125hp 20200102 |  New/Additonal Replacement Unit cl N/A
Pump 0 12/8/2004 | ENV-111 To Be Modified || To be Replaced
Engi ne for Water 5/1/2005 N/A M Existing (unchanged) — To be Removed
ENV-122 Caterpillar 3054C 33408431 125 hp 125 hp 20200102 New/Additional Replacement Unit Cl N/A
Pump 6/3/2005 ENV-122 To Be Modified I'l' To be Replaced
Engi ne for Water 6/29/2005 N/A M Existing (unchanged) — To be Removed
ENV-123 Caterpillar | C7.1 Acert BEJ10905 225 hp 225 hp 20200102 | = New/Additional ~ Replacement Unit Cl N/A
Pump 12/14/2005 ENV-123 To Be Modified Il To be Replaced
Mine 1/2/2001 N/A [ Existing (unchanged) To be Removed
Fugitives Blasting N/A N/A N/A N/A N/A 30388801 | = New/Additional Replacement Unit N/A N/A
(Bl adti ng) N/A M To Be Modified To be Replaced
Mine 1/2/2001 N/A (] Existing (unchanged) To be Removed
Fugitives Handling N/A N/A N/A N/A N/A 30388801 | = New/Additional ~ Replacement Unit N/A N/A
(H andli ng) N/A M To Be Modified ~ To be Replaced
Mine 1/2/2001 N/A [J Existing (unchanged) [ To be Removed
Fugitives Hauling N/A N/A N/A N/A N/A 30388801 | = New/Additional — Replacement Unit N/A N/A
(HauI i ng) N/A M To Be Modified _ To be Replaced
Mine 1/2/2001 N/A [ Existing (unchanged) To be Removed
Fugitives Stockpiles N/A N/A N/A N/A N/A 30388801 | = New/Additional Replacement Unit N/A N/A
(Stockpil&c) N/A M To Be Modified ~ To be Replaced
. ) . . . N/A N/A [ Existing (unchanged) To be Removed
igf((:egg) Gasoli E‘Z;)I'ifsens 9l nA N/A N/A 20,000 gal | 20,000 gal ] 30388801 | Newddon ~ Replacement Unit N/A N/A
M To Be Modified ~ To be Replaced
. : . . . N/A N/A [ Existing (unchanged) To be Removed
SPCC-TYR-| Gasoline Dispensing| -/ N/A N/A 2,000 gal | 2,000 gal 30388801 |  New/Additional Replacement Unit N/A N/A
119 (GDF2) Facility N/A & To Be Modified ~ To be Replaced
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Freeport-McMoRan Tyrone Inc.

Form Revision: 5/3/2016

Tyrone Mine
Date of Controlled by
Manuéa(t:te—d Eequ.&;:g Manufacture’ Unit # RICE Ignition
urer'sRa ermi Source Classi{ )
Unit Number® | Source Description Make Model # Serial # (:apac.ity3 Capac.ity3 Date of Emissons | ication Code For Each Piece of Equipment, Check One Igfg(ils:é Ruesilfzgg
(ip?‘t’”;y (3"9?;3/ Construction/ vented to (5CO) 2sLB)*
mts s Reconstruction® Stack #
SP-7A Hauling, Handling, 7/16/2010 N/A M Existing (unchanged) To be Removed
- Crushing, and/or N/A N/A N/A N/A N/A 30388801 | = New/Additional Replacement Unit N/A N/A
FuQItlveS Screeni ng Plant N/A To Be Modified I'l To be Replaced
2/27/2006 N/A M Existing (unchanged) To be Removed
OP-2 Diesel Engine Perkins 403C-15 401164N 325hp | 325hp 20200102 | = New/Additional ~ Replacement Unit Cl N/A
3/19/2008 OP-2 Z To Be Modified 0 To be Replaced
5/29/2012 N/A M Existing (unchanged) To be Removed
OP-8 Diesdl Engine Caterpillar c7 JTF16844 225 hp 225 hp 20200102 | I New/Additional Replacement Unit Cl N/A
11/21/2012 OP-8 ~ To Be Modified O To be Replaced
7/27/2008 N/A M Existing (unchanged) To be Removed
ENV-120 Diesel Engine Caterpillar C6.6 3753-V039 250 hp 250 hp 20200102 | = New/Additional Replacement Unit Cl N/A
7/16/2008 ENV-120 To Be Modified Il To be Replaced
2/27/2008 N/A O Existing (unchanged) [ To be Removed
OP-4 Diesel Engine Caterpillar C6.6 66609304 175 hp 175 hp 20200102 | M New/Additional || Replacement Unit Cl N/A
TBD OP-4 To Be Modified I'l' To be Replaced
2/27/2013 N/A O Existing (unchanged) — To be Removed
OP-7 Diesel Engine Caterpillar Cc7 JTF19093 168 hp 168 hp e et 20200102 | M New/Additional [l Replacement Unit Cl N/A
- To Be Modified I'l To be Replaced
4/21/1998 N/A O Existing (unchanged) — To be Removed
EMP-1 Diesel Engine Caterpillar c7 7AS10507 190 hp 190 hp 20200102 | M New/Additional [ Replacement Unit Cl N/A
TBD EMP-1 To Be Modified Il To be Replaced
1/12/2005 N/A O Existing (unchanged) ~ To be Removed
EMP-2 Diesel Engine Caterpillar 3126 BEJ08982 200 hp 200 hp 20200102 | ¥ New/Additional O Replacement Unit Cl N/A
TBD EMP-2 _ To Be Modified [J To be Replaced
10/22/2002 N/A O Existing (unchanged) ~ To be Removed
ENV-117 Diesel Engine John Deere 4045TF27 PE4045T236464( 350 hp 350 hp 20200102 | M New/Additional O Replacement Unit Cl N/A
5 TBD ENV-117 _ To Be Modified 0 To be Replaced
9/2/2010 N/A M Existing (unchanged) ~ To be Removed
SD-1 Diesdl Engine Caterpillar Co CLJ00001 225 hp 225 hp 20200102 | = New/Additional ~ Replacement Unit Cl N/A
12/16/2010 SD-1 Z To Be Modified 0 To be Replaced
5/25/2012 N/A M Existing (unchanged) ~ To be Removed
SD-2 Diesel Engine Caterpillar C9 JSC25024 225 hp 225 hp 20200102 | = New/Additional ~ Replacement Unit Cl N/A
2/1/2013 SD-2 Z To Be Modified O To be Replaced
. 12/30/2013 N/A O Exigting (unchanged) © To be Removed
IPG LPG Engine Generac OHVI 8609506 18.8 hp 18.8 hp S o= 20201012 | O New/Additional [1 Replacement Unit Sl N/A
Z To Be Modified 0 To be Replaced
: _ 1/1/1967 N/A M Existing (unchanged) To be Removed
CE-1 C'gﬁ‘:"rd:ntg{;e FgglaNniN NIA | 54593T26KK | 100hp | 100hp |— oo o 20200102 | Newaddiiona Replacement Unit cl N/A
o o T To Be Modified [0 To be Replaced
: _ ~ 1/1/1967 N/A M Existing (unchanged) To be Removed
PPG-1 I\g;g aIGofSélr?é?r?S Nordberg FS(; 31216 10301202 3,090 hp | 3,090 hp S — — 20200402 | - New/Additional Replacement Unit SI/Cl N/A
F To Be Modified Il To be Replaced
: _ _ 1/1/1967 N/A M Existing (unchanged) [ To be Removed
PPG-3 '\('saéz:_" atffiﬁ;ﬁj Nordberg Fscli 81(3:16 10301207 | 3,090 hp | 3,090 hp TP — 20200402 |  New/Additional Replacement Unit Si/Cl N/A
= To Be Modified I'l' To be Replaced
; _ _ 1/1/1967 N/A M Existing (unchanged) T To be Removed
PPG-4 '\('33;‘1;?' aﬁfﬁgg’;ﬁj Nordberg FS(li 81(3516 10301208 | 3,090 hp | 3,090 hp TP — 20200402 | New/Additional Replacement Unit Si/ClI N/A
= To Be Modified Il To be Replaced
; _ _ 1/1/1967 N/A M Existing (unchanged) T To be Removed
PPG-7 '\('Baéag' agfségéi&:j Nordberg Fsi ;?:16 10301211 | 3,090hp | 3,090 hp [ —————— 20200402 | - NewAdiona ~ Replacement Unit si/cl N/A
S To Be Modified Il To be Replaced
; _ ~ 1/1/1971 N/A M Existing (unchanged) T To be Removed
PPG-8 Neﬂsl agf‘gég;:' Nordberg FS(; ;216 10301212 | 3,090 hp | 3,090 hp [ —————— 20200402 | - NewAddona ~ Replacement Unit si/cl N/A
F _ To Be Modified [0 To be Replaced
: _ ~ 1/1/1971 N/A M Existing (unchanged) T To be Removed
PPG-11 '\ggg mﬁfﬁ?ﬁ? Nordberg FS(; ;216 10301283 | 3,000hp | 3090 D [— " ——— 20200402 - New/Addona ~ Replacement Unit si/cl N/A
P _ To Be Modified 0 To be Replaced
; _ s 1/1/1972 N/A M Existing (unchanged) — To be Removed
PPG-12 '\ggﬁ:" agf‘iﬁ;ﬁj Nordberg FS(; ;216 10301304 | 3,090 | 3090 NP [ 20200402 | - NewiAddiional  — Repacament Uk si/cl N/A
P Z To Be Modified O To be Replaced
; _ s 1/1/1972 N/A M Existing (unchanged) [ To be Removed
ppg-13 | Natura GasDiesel |- oo |FSG1816-1 0am1305 | 3,000 hp | 3,090 hp 20200402 | - New/Additional - Replacement Unit si/Cl N/A
Generator Engine HSC 7/11/2005 PPG-13 = To Be Modified [J To be Replaced
: ~ - 1/1/1972 N/A M Existing (unchanged) To be Removed
ppG-14 | Naturd GasDiesel |- 0 |FSG1816-1 0301306 | 3,000 hp | 3,090 hp 20200402 | New/Additional - Replacement Unit si/Cl N/A
Generator Engine HSC 7/11/2005 PPG-14 ~ To Be Modified [J To be Replaced
: _ - 1/1/1972 N/A M Existing (unchanged) To be Removed
PPG-15 I\(l;aéa;?l atGofsélr?gI;?rSueal Nordberg FSC; 81216 10301307 3,090 hp | 3,090 hp e — 20200402 | I New/Additional Replacement Unit Sl/Cl N/A
P T To Be Modified 0 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 provided.
? Specify dates required to determine regulatory applicability.
3 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.

#"4SLB" 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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Table 2-B: Insignificant Activities'(20.27onmac) OR Exempted Equipment (20.2.72 NMAC)
All 20.2.70 NMAC (Title V) applications must list all Insignificant Activitiesin thistable. All 20.2.72 NMAC applications must list Exempted Equipment in thistable. 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 activitiesin 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 applicationsin Table 2-A. The List of Insignificant Activities (for TV) can be found online at http://www.env.nm.gov/agb/forms/InsignificantListTitleV.pdf . TV sources
may elect to enter both TV Insignificant Activities and Part 72 Exemptions on thisform.

April 2020; Revision 0

Date of
. List Specific 20.2.72.202 NMAC Exemption
M odel No. Max Capacity (9. 20272.202B.5) M anufacture ,
Unit Number Sour ce Description Manufacturer /Reconsiruction For Each Piece of Equipment, Check Onc
. . . Insignificant Activity citation (e.g. IA List | Dateof Installation
Serial No. Capacity Units Item #1.) IConsiriction?
SPCC-TYR- , , Advanced Fecific N/A 2,000 20.2.72.202.8.2 NMAC Unknown | Existing (unchanged) 0 To be Removed
6000 weight lube oil Tank Manufacturing, - ~ New/Additional 7 Replacement Unit
261 Inc. N/A gal |A List Item #5 Sep-16 ~ To Be Modified ~ To be Replaced
SPCC-TYR- . N/A 300 20.2.72.202.B.2 NMAC Unknown [ Existing (unchanged) O To be Removed
Diesdl Tank Unknown - ~ New/Additional T Replacement Unit
264 N/A gal IA List Item #5 Aug-17 = To Be Modified ~ To be Replaced
Generac | - erac Guardian Series 5872 14,000 20.2.72.202.8.3NMAC 6/9/2014  |B Existing (unchanged) 01 To be Removed
Emergency Generac : ~ New/Additional ~ Replacement Unit
Generator 1 5872 E897264613305 W A List Item #7 7/25/2015 | To Be Modified ~ To be Replaced
Generac | - erac Guardian Series 5872 14,000 20.2.72.202.8.3 NMAC 8/7/2015 | Existing (unchanged) [ To be Removed
Emergency Generac : ~ New/Additional ~ Replacement Unit
Generator 2 5872 E922169515155 W A List Item #7 ~ To Be Modified ~ To be Replaced
Generac | < erac Guardian Series 6462 16,000 20.2.72.202.B.3 NMAC 10/2015 | Existing (unchanged) (1 To be Removed
Emergency Generac : ~ New/Additional ~ Replacement Unit
Generator 3 6462 9001396 W IA List Item #7 ~ To Be Modified = To be Replaced
EGe”eraC Generac Guardian Series o 6462 16,000 20.2.72.202.B.3 NMAC 11206 |@ Exiting (unchanged) D To be Removed
mergenc enerac = New. itiona =1 Replacement Unit
Generga[ori 6462 9972091 W A List Item #7 5/2016 ~ To Be Modified ~ To be Replaced
OHVI 18.8 20.2.72.202.B.3 NMAC 7/24/2018 | O Existing (unchanged) [ To be Removed
IPG Indian Peak Generator Generac M New/Additional 7 Replacement Unit
3003527048 hp IA List Item #7 10/2018 [1 To Be Modified To be Replaced
GO Generator LRG-425|6005A 97 20.2.72.202.B.3 NMAC 1/8/1999  |& Existing (unchanged) [ To be Removed
Backup E1- Onan Genset Onan Genset/Ford ~ New/Additional T Replacement Unit
128 1494610899 hp IA List Item #7 ~ To Be Modified ~ To be Replaced
SX/EW Fire . . . Cummins 122 20.2.72.202.A.4 NMAC 1/29/2000 M Existing (unchanged) 0 To be Removed
Cummins Fire Water Pump Cummins . ~ New/Additional T Replacement Unit
Water Pump 73388396 hp IA List Item #7 ~ To Be Modified ~ To be Replaced
SX Tankhouse| Emergency Generator for _ CAT 67 20.2.72.202.B.3 NMAC 6/12/2006 LI Existing (u-n-changed) To be Removed -
Cater plllar ] M New/Additional ' Replacement Unit
Generator | Tankhouse Control Room CATODG60CT3700362 hp IA List Item #7 5/28/2019 | - To Be Modificd ~ To be Replaced
Maintenance Area
SPCC-TYR- . N/A 550 20.2.72.202.B.(2) NMAC M Existing (unchanged) ] To be Removed -
Diesel Storage Tank Unknown - New/Additional Replacement Unit
001 N/A ga IA List Item #8 _ To Be Modified _ To be Replaced
SPCC-TYR- Sarety Kleen - Petroleum N/A 500 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
Based Solvent Storage Unknown - _ New/Additional _ Replacement Unit
002 Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- ) N/A 550 20.2.72.202.8.(2) NMAC M Existing (l}l?changed) LI To be Removed A
Motor Oil Storage Tank Unknown - _ New/Additional _ Replacement Unit
003 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
g : . . N/A 550 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
SPCC-TYR Power drive Fluid Storage Unknown - ( ) _ New/Additional _ Replacement Unit
004 Tank N/A gal IA List Item #5 ~ To Be Modified _ To be Replaced
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Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (9. 20272.202B.5) / M anufactu‘re ,
Unit Number Sour ce Description Manufacturer Reconsiruction For Each Piece of Equipment, Check Onc
" . : Insignificant Activity citation (e.g. |A List | Dateof Installation
=FE e Capacity Units Item #1.8) [Construction®

_ _ ; ; N/A 550 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1) To be Removed
SPCC-TYR Power drive Fluid Storage Unknown ( ) _ New/Additional _ Replacement Unit

005 Tank N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

_ _ ; ; N/A 550 20.2.72.202.B.(2) NMAC M Existing (unchanged) 11 To be Removed
SPCC-TYR Power drive Fluid Storage Unknown ( ) _ New/Additional _ Replacement Unit

006 Tank N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

. : . . N/A 550 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1) To be Removed
SPCC-TYR Power drive Fluid Storage Unknown ( ) _ New/Additional _ Replacement Unit

007 Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ) N/A 5,000 20.2.72.202.8.(2) NMAC M Existing (unchanged) [J To be Removed
Used Qil Storage Tank Unknown Z New/Additional _ Replacement Unit

012 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- SAE 15W-40 Motor Oil N/A 132 20.2.72.202.8.(2) NMAC M Existing (unchanged) [J To be Removed
Unknown — New/Additional ' Replacement Unit

014 Storage Tank N/A gal IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- SAE 10W Motor Oil N/A 132 20_2_72_202.3_(2) NMAC M Existing (unchanged) [J To be Removed
Unknown — New/Additional ' Replacement Unit

015 Storage Tank N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- SAE 30W Motor Oil N/A 132 20_2_72_202.3_(2) NMAC M Existing (unchanged) [J To be Removed
Unknown — New/Additional ' Replacement Unit

016 Storage Tank N/A ga IA List Iltem #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ] N/A 215 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Used Qil Storage Tank Unknown - Z New/Additional Z Replacement Unit

017 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ] N/A 215 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Used Qil Storage Tank Unknown - Z New/Additional Z Replacement Unit

018 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ] N/A 215 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Used Qil Storage Tank Unknown - Z New/Additional Z Replacement Unit

019 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 95 20.2.72.202.B.(2) NMAC B Existing (unchanged) [ To be Removed
Used Qil Storage Tank Unknown - Z New/Additional Z Replacement Unit

020 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ] N/A 75 20.2.72.202.8.(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown - = New/Additional Z Replacement Unit

021 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 75 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown - = New/Additional Z Replacement Unit

022 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 215 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown - = New/Additional Z Replacement Unit

023 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 215 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown - = New/Additional Z Replacement Unit

024 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 150 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown - ~ New/Additional 7 Replacement Unit

166 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 215 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown - ~ New/Additional 7 Replacement Unit

167 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- Saety Kleen - Petroleum N/A 460 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Based Solvent Storage Unknown : ~ New/Additional ~ Replacement Unit

177 Tank N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
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Freeport-McMoRan Tyrone Inc.

Tyrone Mine

April 2020; Revision 0

Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (9. 20272.202B.5) / Manufacture ,
Unit Number Sour ce Description Manufacturer Reconsiruction For Each Piece of Equipment, Check Onc
" . : Insignificant Activity citation (e.g. |A List | Dateof Installation
Serial No. Capacity Units Item #1.a) /Constr uction®
SPCC-TYR- _ N/A 300 20.2.72.202.8.(2) NMAC M Existing (l}l?changed) LI To be Removed .
189 Used Ol Storage Tank Unknown N/A " e _ New/Additional _ Replacement Unit
g | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 500 20.2.72.202.8.(2) NMAC M Existing (l}l?changed) LI To be Removed .
190 Diesd Storage Tank Unknown N/A " e _ New/Additional _ Replacement Unit
(6] | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 200 20.2.72.202.8.(2) NMAC M Existing (l}l?changed) LI To be Removed .
191 Clean Oil Storage Tank Unknown N/A " i _ New/Additional _ Replacement Unit
(0] | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 200 20.2.72.202.8.(2) NMAC M Existing (1'11'1changed) [ To be Removed '
192 Clean Oil Storage Tank Unknown N/A 1 A Lic ltem 5 — New/Additional Z Replacement Unit
(6] | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 130 20.2.72.202.8.(2) NMAC M Existing (unchanged) [J To be Removed
Used Qil Storage Tank Unknown - Z New/Additional _ Replacement Unit
206 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- _ N/A 95 20.2.72.202.8.(2) NMAC M Existing (1'11'1changed) [ To be Removed '
207 Used Oil Storage Tank Unknown N/A 1 A Lid ltem 5 — New/Additional Z Replacement Unit
(6] | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 175 20.2.72.202.8.(2) NMAC M Existing (1'11'1changed) [ To be Removed '
208 Used Oil Storage Tank Unknown N/A " A Lig ltem #5 — New/Additional Z Replacement Unit
g | em ~ To Be Modified — To be Replaced
SPCC-TYR- _ N/A 300 20.2.72.202.8.(2) NMAC M Existing (L'u'lchanged) 0 To be Removed '
253 Used Oil Storage Tank Unknown N/A " A Lig ltem #5 Z New/Additional Z Replacement Unit
g 1 em ~ To Be Modified ~ To be Replaced
N/A 55 (4 drums 20.2.72.202.B.(2) NMAC B Existing (unchanged) [} To be Removed
Dru::;c:age Used Qil Storage Tank Unknown NIA ( " ) TS ( )#5 — New/Additional T Replacement Unit
g Ist [tem ~ To Be Modified ~ To be Replaced
N/A 55 (3 drums 20.2.72.202.B.(2) NMAC B Existing (unchanged) [} To be Removed
DruAr:eStaclJBrage Lube and Oil Storage Tank Unknown A ( = ) TR ( )#5 Z New/Additional = Replacement Unit
g Ist [tem ~ To Be Modified ~ To be Replaced
Drum Storage | Super Hydraulic Oil, Lube N/A 55 (5 drums) 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed -
AreaC Oil Storage Tank Unknown A, " I p= ~ New/Additional ' Replacement Unit
g | em ~ To Be Modified ~ To be Replaced
N/A 1,050 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Druz:.ei:oprage Used Qil Storage Tank Unknown N/A 3 A Lig ( )#5 — New/Additional T Replacement Unit
g 1st I[tem ~ To Be Modified ~ To be Replaced
N/A 825 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Dru;-egagwe New Oil Storage Tank Unknown N/A 3 A Lig ( )#5 — New/Additional T Replacement Unit
g 1st I[tem ~ To Be Modified ~ To be Replaced
Drum Storage |  Lube and Hydraulic Oil N/A 55 (30 drums) 20.2.72.202.B.(2) NMAC &1 Existing (unchanged) 0 To be Removed
AreaD Storage Tank Unknown A, " I p= ~ New/Additional ' Replacement Unit
g | em ~ To Be Modified ~ To be Replaced
N/A 65 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
DrumAStAorage L ube Oil Storage Tank Unknown T -~ YNTPY 2 . ~ New/Additional ~ Replacement Unit
g ist ltem # ~ To Be Modified ~ To be Replaced
: N/A 500 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Drum Storage Lube, Hydrau“C ,and Motor Unknown ( ) ~ New/Additional 7 Replacement Unit
AreaY Oil Storage Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
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Freeport-McMoRan Tyrone Inc.

Tyrone Mine

April 2020; Revision 0

. - . Date of
Model No. Max Capacity List Specm?j;é‘gi?gzzgy;; Exemption Manufacture
Unit Number Sour ce Description Manufacturer /Reconstruction For Each Piece of Equipment, Check Onc
. . : Insignificant Activity citation (e.g. A List | Dateof Installation
serel e Capacity Units Item #1.a) /Constr uction®

SPCC-TYR- ) N/A 95 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1) To be Removed
Used Ol Storage Tank Unknown - _ New/Additional _ Replacement Unit

201 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- . N/A 175 20.2.72.202.B.(2) NMAC M Existing (‘}I?Changed) LI To be Removed )
Used Ol Storage Tank Unknown - _ New/Additional _ Replacement Unit

205 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- . N/A 2,000 20.2.72.202.B.(2) NMAC M Existing (‘}I?Changed) LI To be Removed )
Lube Gear Oil Tank Unknown - _ New/Additional _ Replacement Unit

263 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

Power house Area Tanks

SPCC-TYR- Diesdl St Tank Unk N/A 120000 20.2.72.202.B.(2) NMAC o iXiSt/izi évr}cha;lged) U f{o ble Removeljl _
I orage | an nknown Z New. itiona ' Replacement Unit

027 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 120000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
Diesdl Storage Tank Unknown ~ New/Additional ~ Replacement Unit

028 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 20000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Used Qil Storage Tank Unknown New/Additional Replacement Unit

029 N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- _ N/A 15000 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
Lube Oil Storage Tank Unknown - _ New/Additional _ Replacement Unit

030 N/A ga IA List Item #5 ~ To Be Modified — To be Replaced

SPCC-TYR- ) N/A 800 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
Diesel Storage Tank Unknown ~ New/Additional T Replacement Unit

031 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- ] N/A 800 20_2_72_202_3_(2) NMAC M Existing (unchanged) 0O To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional 7 Replacement Unit

033 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 800 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Diesdl Storage Tank Unknown New/Additional Replacement Unit

034 N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- ) N/A 800 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1) To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional T Replacement Unit

037 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- . N/A 800 20.2.72.202.8_(2) NMAC M Existing (unchanged) O To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional T Replacement Unit

038 N/A gal IA List ltem #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 800 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Diesdl Storage Tank Unknown . ~ New/Additional | Replacement Unit

041 N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- ) N/A 800 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
Diesdl Storage Tank Unknown . New/Additional Replacement Unit

042 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced

SPCC-TYR- ) N/A 800 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional T Replacement Unit

043 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ] N/A 800 20_2_72_202_3_(2) NMAC M Existing (unchanged) 0O To be Removed
Diesdl Storage Tank Unknown ~ New/Additional 7 Replacement Unit

044 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
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Freeport-McMoRan Tyrone Inc.

Tyrone Mine

April 2020; Revision 0

Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (9. 20272.202B.5) / M anufactu‘re ,
Unit Number Sour ce Description Manufacturer Reconsiruction For Each Piece of Equipment, Check Onc
" . : Insignificant Activity citation (e.g. |A List | Dateof Installation
Serial No. Capacity Units Item #1.a) /Construction®

SPCC-TYR- _ N/A 800 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional T Replacement Unit

045 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

a - N/A 1,500 rox. 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
SPCC-TYR Lube Qil Storage Tank Unknown (approx.) @) = New/Additional T Replacement Unit

046 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

a - N/A 1,500 rox. 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
SPCC-TYR Lube Qil Storage Tank Unknown (approx.) . @) New/Additional Replacement Unit

048 N/A ga IA List Item #5 _ To Be Modified _ To be Replaced

TYR- N/A 1,500 (approx. 20.2.72.202.B.(2) NMAC B Existing (unchanged) LI To be Removed
SPCC-TYR Lube Oil Storage Tank Unknown (app ) ( ) _ New/Additional _ Replacement Unit

049 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

- - N/A 1,500 rox. 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
SPCC-TYR Lube Qil Storage Tank Unknown (epprox.) 2 Z New/Additional = Replacement Unit

052 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

8 - N/A 1,500 rox. 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
SPCCTYR Lube Qil Storage Tank Unknown (approx.) @) ~ New/Additional T Replacement Unit

053 N/A ga IA List Item #5 To Be Modified To be Replaced

a - N/A 1,500 rox. 20.2.72.202.B.(2) NMAC M Existing (unchanged) 11 To be Removed
SPCC-TYR Lube Oil Storage Tank Unknown (epprox.) 2) New/Additional Replacement Unit

056 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced

SPCC-TYR- . N/A 1100 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1) To be Removed
Lube Qil Storage Tank Unknown Z New/Additional _ Replacement Unit

058 N/A ga IA List Iltem #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 270 20.2.72.202.8.(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown ~ New/Additional T Replacement Unit

059 N/A gal IA List ltem #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- , N/A 1000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Lube Qil Storage Tank Unknown ~ New/Additional | Replacement Unit

209 N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.8.(2) NMAC M Existing (unchanged) |1 To be Removed
Lube Oil Storage Tank Unknown _ New/Additional _ Replacement Unit

210 N/A ga IA List Item #5 ~ To Be Modified — To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Lube Oil Storage Tank Unknown ~ New/Additional T Replacement Unit

211 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Lube Qil Storage Tank Unknown ~ New/Additional T Replacement Unit

212 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Lube Qil Storage Tank Unknown New/Additional Replacement Unit

213 N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1) To be Removed
Lube Oil Storage Tank Unknown _ New/Additional _ Replacement Unit

214 N/A ga IA List Iltem #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.8.(2) NMAC M Existing (unchanged) O To be Removed
Lube Oil Storage Tank Unknown ~ New/Additional = Replacement Unit

215 N/A gal IA List ltem #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Lube Qil Storage Tank Unknown ~ New/Additional | Replacement Unit

216 N/A ga IA List Item #5 To Be Modified To be Replaced
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Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020; Revision 0
Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (9. 20272.202B.5) / M anufactu‘re ,
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SPCC-TYR- _ N/A 110 20.2.72.202.8.(2) NMAC M Existing (unchanged) [J To be Removed
Lube Oil Storage Tank Unknown - ~ New/Additional T Replacement Unit

217 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- : N/A 110 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Lube Qil Storage Tank Unknown ~ New/Additional 7 Replacement Unit

218 N/A gal IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- . N/A 110 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Lube Qil Storage Tank Unknown New/Additional Replacement Unit

219 N/A ga IA List Item #5 _ To Be Modified _ To be Replaced

SPCC-TYR- ) N/A 110 20.2.72.202.B.(2) NMAC M Existing (unchanged) I To be Removed
Lube Oil Storage Tank Unknown _ New/Additional _ Replacement Unit

220 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

N/A 55 (30 Drums 20.2.72.202.B.(2) NMAC B Existing (unchanged) 0 To be Removed
Drum Storage Lube Oil Storage Tank Unknown ( ) ©) ~ New/Additional T Replacement Unit

AreaW N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- . N/A 500000 20.2.72.202.B.(2) NMAC B Existing (unchanged) [ To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional 7 Replacement Unit

025 N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- ) N/A 225000 20_2_72_202_3_(2) NMAC M Existing (unchanged) 1 To be Removed
Diesdl Storage Tank Unknown - New/Additional Replacement Unit

026 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced

_ _ N/A 55 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1) To be Removed
SPCC-TYR Oil Storage Tank Unknown ( ) Z New/Additional _ Replacement Unit

255 N/A ga IA List Iltem #5 ~ To Be Modified ~ To be Replaced

L ube Shop Area Tanks

SPCC-TYR- | Unleaded gasoline Storage N/A 20,000 20_2.72.202_5_(2) NMAC M Existing (unchanged) [ To be Removed
Unknown — New/Additional ' Replacement Unit

061 Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

_ _ ; N/A 40,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0O To be Removed
SPCC-TYR Red Dyed Diesdl Storage Unknown 2) ~ New/Additional ~ Replacement Unit

062 Tank N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

_ _ ; N/A 50,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
SPCC-TYR Red Dyed Diesel Storage Unknown ©) New/Additional Replacement Unit

063 Tank N/A ga IA List Item #5 _ To Be Modified _ To be Replaced

SPCC-TYR- ) N/A 2,000 20.2.72.202.3_(2) NMAC M Existing (unchanged) 1) To be Removed
Diesdl Storage Tank Unknown _ ~ New/Additional T Replacement Unit

065 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- ] N/A 10,000 20.2_72_202_3_(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown ~ New/Additional ' Replacement Unit

066 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- SAE 15W-40 Motor Oil N/A 300 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
Unknown ~ New/Additional "~ Replacement Unit

073 Storage Tank N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- . N/A 300 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
Diesel No. 2 Storage Tank Unknown _ New/Additional L Replacement Unit

074 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- | 15W-40 Motor Oil Storage N/A 1,500 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
Unknown — New/Additional ' Replacement Unit

075 Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- | SAE 30 Motor Oil Storage N/A 1,500 20.2_72_202_3_(2) NMAC M Existing (unchanged) O To be Removed
Unknown ~ New/Additional ~ Replacement Unit

076 Tank N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
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Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020; Revision 0
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Unit Number Sour ce Description Manufacturer Reconsiruction For Each Piece of Equipment, Check Onc
. . : Insignificant Activity citation (e.g. A List | Dateof Installation
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SPCC-TYR- | SAE 10 Motor Oil Storage N/A 1,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) U To be Removed
Unknown — New/Additional ' Replacement Unit
077 Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
_ _ ; N/A 2,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
SPCC-TYR SAE 60 Motor Oil Storage Unknown ( ) ~ New/Additional T Replacement Unit
078 Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- N/A 1,100 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
SAE 15W-40 Storage Tank Unknown ; New/Additional Replacement Unit
079 N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
SPCC-TYR- N/A 575 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1] To be Removed
SAE 10W Storage Tank Unknown - _ New/Additional _ Replacement Unit
080 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced
SPCC-TYR- N/A 575 20.2.72.202.5_(2) NMAC M Existing (unchanged) O To be Removed
SAE 30W Storage Tank Unknown - Z New/Additional Z Replacement Unit
081 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- |SAE 30 Engine Oil Storage Unk N/A 450 20.2.72.202.B.(2) NMAC ) lf\lxist/igi él}r}cha]nged) 0 Eo b]e Removeél ‘
nknown ~ New. itiona 71 Replacement Unit
082 Tank N/A ga IA List Item #5 To Be Modified To be Replaced
SPCC-TYR- SAE 10W Power drive N/A 450 20_2_72_202_3_(2) NMAC M Existing (unchanged) [ To be Removed
. Unknown New/Additional Replacement Unit
083 Fluid Storage Tank N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
SPCC-TYR- ) N/A 19'000 20.2.72.202.3'(2) NMAC M Existing (unchanged) [1 To be Removed
Oily water Storage Tank Unknown (estimated) ~ New/Additional ~ Replacement Unit
084 N/A ga IA List Item #5 To Be Modified To be Replaced
SPCC-TYR- . N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Used Qil Storage Tank Unknown ; New/Additional Replacement Unit
086 N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
SPCC-TYR- ) N/A 215 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
Used Ol Storage Tank Unknown - _ New/Additional _ Replacement Unit
087 N/A ga IA List Item #5 ~ To Be Modified — To be Replaced
SPCC-TYR- ] N/A 215 20.2_72_202_5_(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown - = New/Additional Z Replacement Unit
088 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- ] N/A 525 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Used Qil Storage Tank Unknown ; ~ New/Additional | Replacement Unit
089 N/A ga IA List Item #5 To Be Modified To be Replaced
SPCC-TYR- N/A 2,700 20_2_72_202_3_(2) NMAC M Existing (unchanged) |1 To be Removed
SAE 15W-40 Storage Tank Unknown : New/Additional Replacement Unit
093 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced
SPCC-TYR- N/A 2,700 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1J To be Removed
SAE 10 W Storage Tank Unknown - Z New/Additional _ Replacement Unit
094 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced
SPCC-TYR- N/A 2,700 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
SAE 30W Storage Tank Unknown ~ New/Additional ~ Replacement Unit
095 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- ) N/A 40,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Diesdl Storage Tank Unknown New/Additional Replacement Unit
096 N/A ga IA List Item #5 To Be Modified To be Replaced
SPCC-TYR- ) N/A 40,000 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
Diesdl Storage Tank Unknown New/Additional _ Replacement Unit
097 N/A ga IA List Item #5 To Be Modified — To be Replaced
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SPCC-TYR- ) N/A 55 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0O To be Removed
Used Oil Storage Tank Unknown - — New/Additional Z Replacement Unit

104 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- ) N/A 12,000 20.2_72_202_3_(2) NMAC M Existing (unchanged) O To be Removed
Diesdl Storage Tank Unknown : ~ New/Additional T Replacement Unit

133 N/A gal IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- . N/A 55 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Used Qil Storage Tank Unknown ; New/Additional Replacement Unit

165 N/A ga IA List Item #5 _ To Be Modified _ To be Replaced

_ _ N/A 1,050 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1] To be Removed
SPCC-TYR Megaplex XD5#2 Grease Unknown ( ) _ New/Additional _ Replacement Unit

174 Storage Tank N/A ga IA List Item #5 _ To Be Modified ~ To be Replaced

SPCC-TYR- M egaplex XD5 #2 Grease N/A 333 20_2.72.202_5_(2) NMAC M Existing (unchanged) [ To be Removed
. Unknown — New/Additional ' Replacement Unit

204 Used Qil Storage Tank N/A gal IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- . N/A 55 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Gear Qil Storage Tank Unknown _ ~ New/Additional 7 Replacement Unit

230 N/A gal IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- ] N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Used Oil Storage Tank Unknown . New/Additional Replacement Unit

231 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced

SPCC-TYR- ) N/A 100 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1) To be Removed
Used Qil Storage Tank Unknown - — New/Additional Z Replacement Unit

232 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ) N/A 100 20.2_72_202_3_(2) NMAC M Existing (unchanged) O To be Removed
Used Qil Storage Tank Unknown ~ New/Additional 7 Replacement Unit

233 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ] N/A 100 20_2_72_202_3_(2) NMAC M Existing (unchanged) [1 To be Removed
Used Oil Storage Tank Unknown ~ New/Additional " Replacement Unit

234 N/A ga IA List [tem #5 To Be Modified To be Replaced

SPCC-TYR- _ ) N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
Turbine Oil Storage Tank Unknown . _ New/Additional _ Replacement Unit

236 N/A ga IA List Item #5 ~ To Be Modified — To be Replaced

SPCC-TYR- ) N/A 70 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
15-40 Oil Storage Tank Unknown _ ~ New/Additional T Replacement Unit

237 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

SPCC-TYR- ] N/A 70 20_2_72_202_3_(2) NMAC M Existing (unchanged) 0O To be Removed
15-40 Oil Storage Tank Unknown ~ New/Additional ~ Replacement Unit

244 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ) N/A 70 20_2_72_202_3_(2) NMAC M Existing (unchanged) [1 To be Removed
Used Qil Storage Tank Unknown New/Additional Replacement Unit

245 N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- ) N/A 70 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Used Qil Storage Tank Unknown - — New/Additional Z Replacement Unit

246 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- ) N/A 70 20_2.72.202_3_(2) NMAC M Existing (unchanged) O To be Removed
Used Oil Storage Tank Unknown - ~ New/Additional ~ Replacement Unit

247 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- ] N/A 150 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Lube oil Storage Tank Unknown ~ New/Additional | Replacement Unit

250 N/A ga IA List Item #5 To Be Modified To be Replaced
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SPCC-TYR- ) N/A 250 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0O To be Removed
Lube Oil Storage Tank Unknown _ ~ New/Additional T Replacement Unit
251 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced
SPCC-TYR- N/A 150 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Lube Qil Storage Tank Unknown ~ New/Additional T Replacement Unit
252 N/A gal IA List ltem #5 ~ To Be Modified ~ To be Replaced
i N/A 55 (2) drums 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Drum Storage | ATF and Lube Oil Storage Unknown ©) ©) New/Additional Replacement Unit
Area X Tank N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
N/A 55 (2 drums 20.2.72.202.B.(2) NMAC M Existing (unchanged) LI To be Removed
Drum Storage Used Ol Storage Tank Unknown ( ) ( ) _ New/Additional _ Replacement Unit
Area G N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced
N/A 55 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Drum Storage Turbine Oil Storage Tank Unknown ©) ~ New/Additional T Replacement Unit
AreaF N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
N/A 55 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Drum Storage Used Qil Storage Tank Unknown ©) ~ New/Additional ~ Replacement Unit
AreaO N/A gal IA List Item #5 To Be Modified To be Replaced
M Existing (unchanged) 1 To be Removed
SPCC-TYR- N/A 538 20.2.72.202.B.(2) NMAC
Used Oil Storage Tank Unknown . New/Additional Replacement Unit
184 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced
M Existing (unchanged) 1) To be Removed
SPCC-TYR- N/A 70 20.2.72.202.B.(2) NMAC
Oil Storage Tank Unknown - Z New/Additional _ Replacement Unit
235 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- N/A 500 20.2_72_202_3_(2) NMAC M Existing (unchanged) O To be Removed
Diesdl Storage Tank Unknown ~ New/Additional ~ Replacement Unit
238 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- N/A 500 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Diesdl Storage Tank Unknown ~ New/Additional | Replacement Unit
239 N/A ga IA List Item #5 To Be Modified To be Replaced
M Existing (unchanged) |1 To be Removed
SPCC-TYR- N/A 500 20.2.72.202.B.(2) NMAC
Diesd Storage Tank Unknown - _ New/Additional _ Replacement Unit
240 N/A ga IA List Item #5 ~ To Be Modified — To be Replaced
M Existing (unchanged) [ To be Removed
SPCC-TYR- N/A 300 20.2.72.202.B.(2) NMAC
Diesd Storage Tank Unknown — New/Additional ' Replacement Unit
241 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- N/A 300 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Diesdl Storage Tank Unknown _ ~ New/Additional 7 Replacement Unit
242 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
Magazine Area Tanks
SPCC-TYR- . N/A 9500 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional 7 Replacement Unit
090 N/A gal IA List Item #5 To Be Modified To be Replaced
SPCC-TYR- . N/A 1000 20.2.72.202.B.(2) NMAC M Existing (unchanged) [1 To be Removed
Diesdl Storage Tank Unknown - ~ New/Additional | Replacement Unit
091 N/A gal IA List Item #5 To Be Modified To be Replaced
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SX/EW Area Tanks

SPCC-TYR- | Extractant Acorga M5910 N/A 10,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) I To be Removed
Unknown _ New/Additional _ Replacement Unit

105 Storage Tank N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- | Extractant Acorga M5910 N/A 10,000 20_2_72_202_5_(2) NMAC M Existing (unchanged) O To be Removed
Unknown ~ New/Additional ' Replacement Unit

106 Storage Tank N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

g : . L N/A 34,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 11 To be Removed
SPCC-TYR Diluent (Organic) Unknown ) New/Additional Replacement Unit

107 Conosol 170 Storage Tank N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- Organic Makeup (Diluent— N/A 13,500 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
Conosol 170) Storage Unknown : ~ New/Additional _ Replacement Unit

109 Tank N/A ga IA List Item #5 _ To Be Modified _ To be Replaced

SPCC-TYR- |Barren Organic Surge Tank N/A 120,000 202722028(2) NMAC M Existing (unchanged) 1) To be Removed
110 Storage Tank Unknown TR m AR = — New/Additional ' Replacement Unit

g 1st [tem ~ To Be Modified ~ To be Replaced

SPCC-TYR- Barren Orgam c Holdi ng N/A 120,000 202722028(2) NMAC M Existing (unchanged) 0 To be Removed
Unknown ~ New/Additional T Replacement Unit

11 Tank Storage Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

3 _ " : " N/A 15,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) [1 To be Removed
SPCC-TYR Organic Gunk” Storage Unknown 2) New/Additional Replacement Unit

112 Tank N/A ga IA List Item #5 To Be Modified To be Replaced

TYR- | "Organi . N/A 15,000 20.2.72.202.B.(2) NMAC B Existing (unchanged) L) To be Removed
SPCC-TYR Organlc Gunk Storage Unknown ( ) _ New/Additional _ Replacement Unit

113 Tank N/A ga IA List Item #5 ~ To Be Modified — To be Replaced

SPCC-TYR- Organic Recovery (Acorga N/A 12,000 20_2_72_202_5_(2) NMAC M Existing (unchanged) [ To be Removed
Unknown ~ New/Additional ' Replacement Unit

114 M5910) Storage Tank N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

TYR- i N/A 12,000 20.2.72.202.B.(2) NMAC B Existing (unchanged) 0 To be Removed
SPCC-TYR Organlc Recovery (Acorga Unknown ( ) ~ New/Additional 71 Replacement Unit

115 M5910) Storage Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

: _ . N/A 137,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
SPCC-TYR Organlc Waeh (Acorga Unknown ( ) New/Additional Replacement Unit

116 M5910) Storage Tank N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced

: _ N/A 50,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1) To be Removed
SPCC-TYR Acorga M5910 Storage Unknown ( ) — New/Additional _ Replacement Unit

117 Tank N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

SPCC-TYR- ' N/A 2,000 20.2.72.202.8.(2) NMAC M Existing (unchanged) O To be Removed
Diesd Storage Tank Unknown - — New/Additional ' Replacement Unit

118 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

SPCC-TYR- | Unleaded Gasoline Storage N/A 2,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) [1 To be Removed
Unknown ~ New/Additional "~ Replacement Unit

119 Tank N/A ga IA List Item #5 To Be Modified To be Replaced

SPCC-TYR- . N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) LI To be Removed
Diesdl Storage Tank Unknown - _ New/Additional _ Replacement Unit

120 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

TYR- N/A Approx. 118,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) U To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown kP - ( ) — New/Additional ' Replacement Unit

140 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

- - N/A Approx. 127,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown PP @) ~ New/Additional T Replacement Unit

141 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
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SPCC-TYR- _ N/A Approx. 127,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) U To be Removed
Reagent Mix Storage Tank Unknown _ ~ New/Additional T Replacement Unit

142 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

a - N/A Approx. 127,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown PP : @) = New/Additional T Replacement Unit

143 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

a - N/A Approx. 118,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown PP ; @) New/Additional Replacement Unit

144 N/A ga IA List Item #5 _ To Be Modified _ To be Replaced

SPCC-TYR- _ N/A Approx. 127,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) LI To be Removed
Reagent Mix Storage Tank Unknown . ~ New/Additional T Replacement Unit

145 N/A ga IA List Item #5 ~ To Be Modified Z To be Replaced

- - N/A Approx. 127,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown kP : 2) ~ New/Additional T Replacement Unit

146 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced

a - N/A Approx. 127,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown PP _ @) ~ New/Additional T Replacement Unit

147 N/A ga IA List Item #5 To Be Modified To be Replaced

2 - N/A Approx. 118,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 11 To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown PP ; 2) New/Additional Replacement Unit

148 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced

TYR- N/A Approx. 118,000 20.2.72.202.B.(2) NMAC M Existing (unchanged) L To be Removed
SPCC-TYR Reagent Mix Storage Tank Unknown ep _ 2 ~ New/Additional 2 Replacement Unit

149 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
Drum Storage | Super Hydraulic Oil Unk N/A 55 20.2.72.202.8.(2) NMAC ¥ Pristing (unchanged) () To be Retmoved
nKnown — New itiona ' Replacement Unit

AreaH Storage Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced

N/A 55 20.2.72.202.B.(2) NMAC M Existing (unchanged) [1 To be Removed
Drum Storage Lube Qil Storage Tank Unknown - ©) ~ New/Additional " Replacement Unit

AreaR N/A ga IA List Item #5 To Be Modified To be Replaced

Drum Storage | S-Per Hydraulic Orl, Used N/A 55 (7 drums) 20.2.72.202.8.(2) NMAC @ Existing (unchanged) |1 To be Removed
Qil, 90W Motor Qil, 10W Unknown - _ New/Additional _ Replacement Unit

Areal Motor Oil Storage Tank N/A ga IA List Item #5 ~ To Be Modified — To be Replaced

Drum Storage Used Oil and Motor Oil N/A 55 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
Unknown ~ New/Additional ' Replacement Unit

AreaK Storage Tank N/A ga IA List Item #5 ~ To Be Modified = To be Replaced

. _ : N/A 500 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0O To be Removed
SPCC-TYR Organlc Recovery Storage Unknown ( ) ~ New/Additional 71 Replacement Unit

249 Tank N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
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Other Areas/Transformers
SPCC-TYR- N/A 12000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
Diesd Storage Tank Unknown — New/Additional ' Replacement Unit
137A N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
Grease, used ail, 55 (50 - 150 M Existing (unchanged) [1 To be Removed
anrlgﬁ/lrage transformers, used Unknown N/A drums) 20'2'72'2?2'8'(2) NMAC I;Iexg/Asfig_ofpa; ;zeila;emfm [(_iIm't
absorbents Storage Tank N/A g IA List Item #5 - 1o BeModiie - TobeReplace
i N/A varies 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
T1-T129 Transformer ol Storage Unknown ( ) ~ New/Additional T Replacement Unit
Tank N/A g IA List ltem #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- | Megaplex XD5 #2 Storage N/A 540 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Unknown — New/Additional ' Replacement Unit
103 Tank N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
a - N/A 620 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
SPCC-TYR Polyurea Grease#2 Storage Unknown ( ) _ New/Additional _ Replacement Unit
172 Tank N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
SPCC-TYR- N/A 164 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
Diesdl Storage Tank Unknown New/Additional Replacement Unit
188 N/A ga IA List Item #5 To Be Modified To be Replaced
SPCC-TYR- N/A 2000 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Oily Water Storage Tank Unknown ~ New/Additional T Replacement Unit
203 N/A ga IA List Item #5 "~ To Be Modified ~ To be Replaced
SPCC-TYR- N/A 213 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
Used Qil Storage Tank Unknown Z New/Additional Z Replacement Unit
243 N/A ga IA List ltem #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- N/A 20000 20.2.72.202.B.(2) NMAC B Existing (unchanged) |1 To be Removed
Oily Water Storage Tank Unknown New/Additional _ Replacement Unit
248 N/A gd IA List Iltem #5 = To Be Modified ~ To be Replaced
SPCC-TYR- N/A 200 20_2_72_202_3_(2) NMAC M Existing (unchanged) |1 To be Removed
Diesel Storage Tank Unknown New/Additional Replacement Unit
254 N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
SPCC-TYR- N/A 200 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Diesel Storage Tank Unknown ~ New/Additional " Replacement Unit
256 N/A ga IA List ltem #5 To Be Modified To be Replaced
SPCC-TYR- N/A 200 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
Diesd Storage Tank Unknown — New/Additional ' Replacement Unit
257 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- N/A 200 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Diesdl Storage Tank Unknown ~ New/Additional T Replacement Unit
258 N/A gal IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- N/A 200 20_2_72_202_3_(2) NMAC M Existing (unchanged) 11 To be Removed
Diesdl Storage Tank Unknown New/Additional _ Replacement Unit
260 N/A ga IA List Item #5 ~ To Be Modified _ To be Replaced
SPCC-TYR- N/A 625 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Grease Storage Tank Unknown New/Additional Replacement Unit
262 N/A ga IA List Item #5 To Be Modified To be Replaced
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i i N/A Varies 20.2.72.202.B.(2) NMAC M Existing (unchanged) 0 To be Removed
Misc. Transformer ol Storage Unknown ( ) ~ New/Additional T Replacement Unit
Transformers Tank N/A - IA List ltem #5 ~ To Be Modified ~ To be Replaced
Mobile Service Tanks
TYR- N/A 110 20.2.72.202.B.(2) NMAC D) Existing (unchanged) I To be Removed
SPCSZZYR Gasoline Storage Tank Unknown N/A " Al It( )#5 O New/Additional ~ Replacement Unit
g | em To Be Modified To be Replaced
TYR- N/A 100 20.2.72.202.B.(2) NMAC D) Bxisting (unchanged) ¥ To be Removed
SPC;ZYR Gasoline Storage Tank Unknown N = AN It( )#5 O New/Additional T Replacement Unit
g | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- , N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) U To be Removed
151 Diesd Storage Tank Unknown N/A gal A Lidt Item 45 — New/Additional ' Replacement Unit
— To Be Modified — To be Replaced
: _ N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) || To be Removed
SPC?;;YR Diesdl Storage Tank Unknown A, " Al |t( )#5 _ New/Additional _ Replacement Unit
g | em ~ To Be Modified _ To be Replaced
3 _ N/A 100 20.2.72.202.B.(2) NMAC ~ Existing (unchanged) ~ To be Removed
SPCSS-:I;YR Diesel Storage Tank Unknown N/A 3 A List It( )#5 New/Additional Replacement Unit
g | em M To Be Modified To be Replaced
5 _ N/A 175 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
SPCfSZYR Diesdl Storage Tank Unknown TR = A e It( )#5 ~ New/Additional  Replacement Unit
g | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- . N/A 200 20.2.72.202.B.(2) NMAC ® Existing (unchanged) [ To be Removed
155 Diesd Storage Tank Unknown N/A gal A Lidt ltem 45 — New/Additional ' Replacement Unit
~ To Be Modified ~ To be Replaced
SPCC-TYR- , N/A 100 20.2.72.202.B.(2) NMAC B Existing (unchanged) LI To be Removed
156 Diesd Storage Tank Unknown N/A gal A Lict ltem 5 _ New/Additional _ Replacement Unit
~ To Be Modified ~ To be Replaced
3 _ N/A 200 20.2.72.202.B.(2) NMAC M Existing (unchanged) [1 To be Removed
SPC;_:S-;YR Diesel Storage Tank Unknown N/A 3 A List It( )#5 New/Additional Replacement Unit
g | em To Be Modified To be Replaced
. _ N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
SPC(l:SgYR Diesdl Storage Tank Unknown TR = TNIET ( )#5 ~ New/Additional T Replacement Unit
g Ist Item To Be Modified To be Replaced
3 _ N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) O To be Removed
SPCE_:S-SI;YR Diesdl StorageTank Unknown N;A al A List | ( )#5 ~ New/Additional ' Replacement Unit
(0] Ist Item ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 100 20.2.72.202.B.(2) NMAC B4 Existing (unchanged) L) To be Removed
160 Diesd Storage Tank Unknown N/A gal A Lict ltem 5 Z New/Additional _ Replacement Unit
— To Be Modified — To be Replaced
3 _ N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
SPCSGIYR Diesel Storage Tank Unknown N/A 3 A List It( )#5 New/Additional Replacement Unit
g | em _ To Be Modified _ To be Replaced
3 _ N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) [1 To be Removed
SPCF]_:GZYR Diesel Storage Tank Unknown N/A 3 A List It( )#5 ~ New/Additional "I Replacement Unit
g | em To Be Modified To be Replaced
. _ N/A 100 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
SPC;:G;-YR Diesdl Storage Tank Unknown T = AN ( )#5 = New/Additional T Replacement Unit
g Ist Item ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 250 20.2.72.202.B.(2) NMAC B Existing (unchanged) ) To be Removed
164 Diesd Storage Tank Unknown N/A gal A Lidt ltem 45 — New/Additional ' Replacement Unit
| ~ To Be Modified ~ To be Replaced
: _ N/A 200 20.2.72.202.B.(2) NMAC M Existing (unchanged) 11 To be Removed
SPCC-TYR Diesel Storage Tank Unknown - @) _ New/Additional _ Replacement Unit
170 N/A gal IA List Item #5 ~ To Be Modified _ To be Replaced
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Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020; Revision 0

Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (9. 20272.202B.5) / M anufactu‘re ,
Unit Number Sour ce Description Manufacturer Reconsiruction For Each Piece of Equipment, Check Onc
. . : Insignificant Activity citation (e.g. A List | Dateof Installation
Serial No. Capacity Units Item #1.a) /Constr uction®
: _ N/A 200 20.2.72.202.B.(2) NMAC M Existing (unchanged) 11 To be Removed
SPCC-TYR Diesdl Storage Tank Unknown - ( ) _ New/Additional _ Replacement Unit
171 N/A gal IA List [tem #5 ~ To Be Modified _ To be Replaced
3 _ N/A 200 20.2.72.202.B.(2) NMAC M Existing (unchanged) [1 To be Removed
SPCC-TYR Diesel Storage Tank Unknown . ©) New/Additional Replacement Unit
173 N/A gal IA List Item #5 To Be Modified To be Replaced
TYR- N/A 105 20.2.72.202.B.(2) NMAC 0 Existing (unchanged) &4 To be Removed
SPCC-TYR Gasoline Storage Tank Unknown - ) O New/Additional T Replacement Unit
176 N/A gal IA List Item #5 To Be Modified To be Replaced
SPCC-TYR- _ N/A 105 20.2.72.202.B.(2) NMAC 0 Existing (unchanged) &4 To be Removed
Gasoline Storage Tank Unknown - O New/Additional T Replacement Unit
178 N/A gal IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- N/A 500 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
Used Ol Storage Tank Unknown - _ New/Additional _ Replacement Unit
185 N/A gal IA List Item #5 ~ To Be Modified Z To be Replaced
3 _ N/A 130 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
SPCC-TYR Used Qil Storage Tank Unknown - 2 New/Additional Replacement Unit
186 N/A gal IA List Item #5 _ To Be Modified _ To be Replaced
Service Vehicles
N/A 1000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
LS3 Misc. Storage Tank Unknown New/Additional Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
N/A 1400 20_2_72_202_3_(2) NMAC M Existing (unchanged) O To be Removed
LS5 Misc. Storage Tank Unknown ~ New/Additional T Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
. N/A 900 20.2.72.202.B.(2) NMAC M Existing (unchanged) |1 To be Removed
LS8 Misc. Storage Tank Unknown _ New/Additional _ Replacement Unit
N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
N/A 1000 20_2_72_202_3_(2) NMAC M Existing (unchanged) O To be Removed
LS15 Misc. Storage Tank Unknown ~ New/Additional T Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
. N/A 1400 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
FM 8 Misc. Storage Tank Unknown _ New/Additional _ Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
. N/A 1000 20_2_72_202_8_(2) NMAC M Existing (unchanged) 0O To be Removed
LS 16 Misc. Storage Tank Unknown ~ New/Additional T Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
. N/A 1000 20.2.72.202.8.(2) NMAC M Existing (unchanged) 11 To be Removed
LS 17 Misc. Storage Tank Unknown _ New/Additional _ Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
N/A 75 20_2_72_202_8_(2) NMAC M Existing (unchanged) 0O To be Removed
LS 23 Grease Storage Tank Unknown ~ New/Additional ~ Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
_ N/A 1500 20.2.72.202.8.(2) NMAC M Existing (unchanged) [ To be Removed
FM19 Grease, Used Oil, Lube Unknown _ New/Additional _ Replacement Unit
N/A gal IA List Item #5 ~ To Be Modified = To be Replaced
N/A 90 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
LA Diesd Fuel Storage Unknown ~ New/Additional | Replacement Unit
N/A ga IA List Item #5 To Be Modified To be Replaced
_ N/A 2750 20.2.72.202.8.(2) NMAC [J Existing (unchanged) [ To be Removed
LS21 Diesd Fud Storage Unknown M New/Additional [ Replacement Unit
N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
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Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020; Revision 0
. - . Date of
M odel No. Max Capacity List Spmlflz:e2;)§g§§222l(\)lg/l BA 5(; Exemption M anufactu‘re ,
Unit Number Sour ce Description Manufacturer /Reconstructlor.1 For Each Piece of Equipment, Check Onc
Serial No. ey Uniis I nsignificant Acfl\;;y;it:\l)non (eg.lA List Ditg:;;?j;ﬁion
SPCC-TYR- ) N/A 1500 20.2.72.202.B.(2) NMAC U Existing (unchanged) O To be Removed
Diesdl Fuel Storage Unknown M New/Additional 0 Replacement Unit
268 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
; ; N/A 1000 20.2.72.202.B.(2) NMAC M Existing (unchanged) 1 To be Removed
REC20 Diesd, Oil, and Grease Unknown ) New/Additional Replacement Unit
Storage N/A ga IA List Item #5 _ To Be Modified _ To be Replaced
Out of Service Tanks
SPCC-TYR- . N/A 800 20.2.72.202.B.(2) NMAC M Existing (‘}I?Changed) LI To be Removed )
Diesd Storage Tank Unknown - _ New/Additional _ Replacement Unit
032 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- . N/A 800 20.2.72.202.B.(2) NMAC M Existing (‘}I?Changed) LI To be Removed )
Diesd Storage Tank Unknown - _ New/Additional _ Replacement Unit
035 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- . N/A 800 20.2.72.202.B.(2) NMAC M Existing (‘}I?Changed) LI To be Removed )
Diesd Storage Tank Unknown - _ New/Additional _ Replacement Unit
036 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- . N/A 800 20.2.72.202.B.(2) NMAC M Existing (‘}I?Changed) LI To be Removed )
Diesd Storage Tank Unknown - _ New/Additional _ Replacement Unit
039 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- ) N/A 800 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Diesd Storage Tank Unknown Z New/Additional _ Replacement Unit
040 N/A gal IA List ltem #5 ~ To Be Modified = To be Replaced
SPCC-TYR- ) N/A 1,500 20.2.72.202.8.(2) NMAC M Existing (unchanged) [J To be Removed
Lube Oil Storage Tank Unknown : — New/Additional L Replacement Unit
047 N/A gal IA List ltem #5 ~ To Be Modified = To be Replaced
SPCC-TYR- ) N/A 1,500 20.2.72.202.8.(2) NMAC M Existing (unchanged) 1J To be Removed
Lube Oil Storage Tank Unknown : — New/Additional L Replacement Unit
050 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- _ N/A 1,500 20_2_72_202.3_(2) NMAC M Existing (unchanged) 1J To be Removed
Lube Oil Storage Tank Unknown : — New/Additional L Replacement Unit
051 N/A ga IA List Item #5 ~ To Be Modified = To be Replaced
SPCC-TYR- ) N/A 1,500 20.2.72.202.B.(2) NMAC M Existing (unchanged) [ To be Removed
Lube Oil Storage Tank Unknown - = New/Additional T Replacement Unit
054 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 1,500 20_2_72_202_3_(2) NMAC M Existing (unchanged) [ To be Removed
Lube Oil Storage Tank Unknown - = New/Additional T Replacement Unit
055 N/A ga IA List Item #5 ~ To Be Modified ~ To be Replaced
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Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020; Revision 0
Date of
. List Specific 20.2.72.202 NMAC Exemption
Model No. Max Capacity (9. 20272.202B.5) / M anufactu‘re ,
Unit Number Sour ce Description Manufacturer Reconsiruction For Each Piece of Equipment, Check Onc
" . : Insignificant Activity citation (e.g. |A List | Dateof Installation
Sl e Capacity Units Item #1.8) /Constr uction?

SPCC-TYR- _ N/A 1,100 20.2.72.202.B.(2) NMAC B Existing (unchanged) L To be Removed -
057 Lube Oil Storage Tank Unknown N/A " e _ New/Additional _ Replacement Unit

g | em _ To Be Modified _ To be Replaced
SPCC-TYR- | N/A 20,000 20.2.72.202.B.(2) NMAC B Existing (unchanged) L To be Removed -
121 Oily Water Storage Tank Unknown N/A " e — New/Additional _ Replacement Unit

g | em — To Be Modified — To be Replaced
SPCC-TYR- . N/A 700 20.2.72.202.B.(2) NMAC B Existing (unchanged) LI To be Removed
125 Diesd Storage Tank Unknown N/A " i _ New/Additional _ Replacement Unit

g | em ~ To Be Modified ~ To be Replaced
SPCC-TYR- _ N/A 10,000 20.2.72.202.B.(2) NMAC ® Existing (unchanged) L) To be Removed
194 Used Oil Storage Tank Unknown N/A 1 A Lic ltem 5 — New/Additional Z Replacement Unit

g | em ~ To Be Modified ~ To be Replaced

SPCC-TYR- Diesd Fud Additive N/A 1,000 20.2.72.202.8.(2) NMAC M Existing (unchanged) [J To be Removed
Unknown - — New/Additional ' Replacement Unit

202 Storage Tank N/A gal IA List Item #5 ~ 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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Freeport-McMoRan Tyrone Inc.

Form Revision: 5/3/2016

Tyrone Mine

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 regardlessif the applicant takes credit for the reduction in emissions.

Control . . . Efficiency M ethod used to
. L Controlling E for Unit .
Equipment Control Equipment Description In?tjl[?ed Controalled Pollutant(s) ontro ”Eumn;z;ris orn (% Control by Estimate
Unit No. Weight) Efficiency
. . . NMED guidance;
icati Mine Fugitives (Haulin 88.8% ) '
NIA Water application anc(JI: (())r:?re(z)rl ;r:jet::gjéz)uastpproved by NMED to NIA PM o, P, g ( 0) WRAP guidance
9 SP-7a Fugitives 80% NMED guidance

! List each control device on aseparate line. For each control device, list al emission units controlled by the control device.
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Freeport-McMoRan Tyrone Inc.

O This Table was intentionally left blank because it would be identical to Table 2-E.

Tyrone Mine

Table2-D: Maximum Emissions (under normal operating conditions)

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

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).

"

symbol. A “-“ symbol indicates

Unit No NOX CcO VOC SOx PM 2 PM 10" PM2.5" H,S Lead
' Ib/hr | tonlyr Ib/hr ton/yr Ib/hr | ton/yr | Ib/hr | tonlyr Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr
SX/EW-1 - - - - 515 | 22.54 - - - - - - - - - - - -
SX/EW-2 - - - - - - - - 1.82 7.98 1.82 7.98 - - - - - -
SX/EW-3 - - - - 0.95 4.15 - - - - - - - - - - - -
SX/EW-4 - - - - 032 | 139 - - - - - - - - - - - -
B-748
g 0.36 1.56 0.21 0.90 0.027 0.12 ]0.00049| 0.0022 0.019 0.084 0.019 0.084 0.019 0.084 - - - -
ENV-101 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 - - - -
ENV-111 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 - - - -
ENV-122 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 - - - -
ENV-123 0.14 0.61 1.22 5.36 0.066 0.29 0.44 1.91 0.0070 0.031 0.0070 0.031 0.0070 0.031
Mi (”;‘I z:t?r']g;’es 14400 | 67.50 |3,251.20(1,524.00| - - 029 | 014 | 48283 | 12554 | 251.07 | 6528 | 1448 | 377 - - - -
Mine Fugitives | ; ; . ; . ; . 1.39 610 | o053 234 | 0080 | 035 : : : i
(Handling)
Mine Fugitives | ; . - ; ; ; | 15,699.69 | 63423.50| 4,001.27 | 16,164.32| 400.13 |1,306.43| - ; ; ;
(Hauling)
Mine Fugitives
. - - - - - - - - 46.43 203.34 21.96 96.18 3.33 14.56 - - - -
(Stockpiles)
SPCC-TYR-061
(GDF) - - - - 1.82 | 7.9 - - - - - - - - - - - -
SPCC-TYR-119
(GDF2) - - - - 0.33 | 146 - - - - - - - - - - - -
SP-TA Fugitives) ; - - ; ; - ; 31.00 6790 | 9.20 20.20 100 | 220 ; ; - -
(Handling)
OP-2 0.36 1.58 0.28 1.22 0.019 0.083 0.063 0.28 0.031 0.13 0.031 0.13 0.031 0.13 - - - -
OP-8 1.34 5.86 1.22 534 0.074 0.33 0.44 1.91 0.070 0.31 0.070 0.31 0.070 0.31 - - - -
ENV-120 1.49 6.51 1.36 5.94 0.078 0.34 0.48 2.12 0.078 0.34 0.078 0.34 0.078 0.34 - - - -
OP-4 1.03 453 0.95 4.17 0.054 0.24 0.34 1.49 0.082 0.36 0.082 0.36 0.082 0.36
OP-7 0.99 4.35 0.91 4.01 0.052 0.23 0.33 1.43 0.052 0.23 0.052 0.23 0.052 0.23
EMP-1 557 | 24.40 1.20 5.26 0.45 1.98 0.37 1.61 0.40 1.73 0.40 1.73 0.40 1.73
EMP-2 1.95 8.54 1.09 4.77 0.10 0.45 0.39 1.70 0.062 0.27 0.062 0.27 0.062 0.27
ENV-117 3.97 17.40 0.49 2.15 0.22 0.95 0.68 2.97 0.15 0.67 0.15 0.67 0.15 0.67
SD-1 1.34 5.86 1.22 5.34 0.070 0.31 0.44 1.91 0.070 0.31 0.070 0.31 0.070 0.31 - - - -
SD-2 1.34 5.86 1.22 534 0.070 0.31 0.44 1.91 0.070 0.31 0.070 0.31 0.070 0.31 - - - -
CE-1 3.10 0.80 0.70 0.20 0.30 0.10 0.20 0.10 0.20 0.10 0.20 0.10 0.20 0.10 - - - -
PG-1,3,4,7,811-] 499.70 | 56.20 | 257.10 | 37.40 | 29.00 | 210 | 1250 | 049 | 15.10 0.71 1240 | o064 1040 | 058 - - - -
Totals 678.30 | 262.48 | 3522.88 | 1622.41 | 40.09 | 49.44 18.15 23.34 | 16280.38 | 63843.56 | 4300.37 | 16365.42 | 431.53 | 1336.38 - - - -

'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 aregulated air pollutant under PSD (20.2.74 NMAC) and TitleV (20.2.70 NMAC).

2The TSP NMAAQS standard was repealed on November 30, 2018. PM emissions are included for informational purposes only.
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Table2-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. NOXx co VOC SOx PMm ™2 PM 10" PM25" H,S Lead
Ib/hr | ton/yr | Ib/hr | tonfyr | Ib/hr | ton/yr | Ib/hr | tonlyr Ib/hr ton/yr Ib/hr ton/yr Ib/hr ton/yr | Ib/hr | ton/yr | Ib/hr | ton/yr
SX/EW-1 - - - - 515 | 2254 - - - - - - - - - - - -
SX/EW-2 - - - - - - - - 1.82 7.98 1.82 7.98 - - - - - -
SX/EW-3 - - - - 0.95 4.15 - - - - - - - - - - - -
SX/EW-4 - - - - 0.32 1.39 - - - - - - - - - - - -
B-748
L 0.36 1.56 0.21 0.90 0.027 0.12 |0.00049| 0.0022 0.019 0.084 0.019 0.084 0.019 0.084 - - - -

ENV-101 3.88 16.97 0.84 3.67 0.31 1.37 0.26 112 0.28 1.20 0.28 1.20 0.28 1.20 - - - -
ENV-111 3.88 16.97 0.84 3.67 0.31 1.37 0.26 112 0.28 1.20 0.28 1.20 0.28 1.20 = = = =
ENV-122 3.88 16.97 0.84 3.67 031 137 0.26 112 0.28 1.20 0.28 1.20 0.28 1.20 - - - -
ENV-123 0.14 0.61 1.22 5.36 0.066 0.29 0.44 191 0.0070 0.031 0.0070 0.031 | 0.0070 | 0.031

Mine Fugitives

(Blasting) 144.00 | 67.50 13,251.20(1,524.00 - - 0.29 0.14 482.83 | 12554 | 251.07 65.28 14.48 3.77 - - - -

Mine Fugitives

(Handling) . ; ; - - - - = 1.39 6.10 0.53 2.34 0.080 0.35 - - = -

Mine Fugitives

; - - - - - - - - 1,758.37 |7,103.43] 448.14 |1,810.40| 44.81 | 146.32 - - - -
(Hauling)

] ; - ; ; ; ; - 4643 | 20334| 2196 | 9618 | 333 | 1456 . ; - ;

(Stockpiles)
SPC(C(;BQS'O& - - - - 1.82 | 7.9 - - - - - - - - - - - -
SPC?G'QIZZR)'MQ - - - - 033 | 146 - - - - - - - - - - - -
SPELAan Z‘:ﬁ:g)" <l - - - - - - - - 3100 | 6790 | 920 | 2020 | 100 | 220 - - - -
OP-2 036 | 158 | 028 | 122 | 0019 | 0083 | 0063 | 028 | 0031 | 013 | 0031 013 | 0031 | 013 - - - -
OP-8 134 | 586 | 122 | 534 | 0074 | 033 | 044 | 191 0070 | 031 | 0070 | 031 | 0070 | 031 - - - -
ENV-120 149 | 651 | 136 | 594 | 0078 | 034 | 048 | 212 0078 | 034 | o078 | 034 | 0078 | 034 - - - -
OP-4 103 | 453 | 095 | 417 | 0054 | 024 | 034 | 1.49 0.082 036 | 0.082 036 | 0082 | 0.36
OP-7 099 | 435 | 091 | 401 | 0052 | 023 | 033 | 143 | 0052 023 | 0052 023 | 0052 | 023
EMP-1 557 | 2440 | 120 | 526 | 045 | 198 | 037 | 161 0.40 1.73 0.40 1.73 0.40 1.73
EMP-2 195 | 854 | 109 | 477 | 010 | 045 | 039 | 170 | o0.062 027 | 0.062 027 | 0062 | 027
ENV-117 397 | 1740 | 049 | 215 | 022 | 095 | 068 | 297 0.15 0.67 0.15 0.67 0.15 0.67
SD-1 134 | 586 | 122 | 534 | 0070 | 031 | 044 | 1291 | 0070 | 031 | 0070 | 031 | 0070 | 031 - - - -
SD-2 134 | 586 | 122 | 534 | 0070 | 031 | 044 | 191 0070 | 031 | 0070 | 031 | 0070 | 031 - - - -
CE-1 310 | 080 | 070 | 020 | 030 | 010 | 020 | 0.0 0.20 0.10 0.20 0.10 0.20 0.10 - - - -
PPG-
134781115 | 49970 | 5620 [ 257.10| 3740 | 2900 | 210 [ 1250 | 049 1510 | o7 1240 | o064 | 1040 | 058 - - - -
Totals 678.30 | 262.48 | 3522.88| 1622.41| 40.09 | 49.44 | 18.15 | 23.34 | 2339.05 |7523.50] 747.24 |2011.51| 76.22 | 17627 | - - - -

'Condensable Particulate Matter: Include condensable particulate matter emissions for PM 10 and PM2.5 if the source is a combustion source. Do not include condensable particul ate 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 aregulated air pollutant under PSD (20.2.74 NMAC) and Title V (20.2.70 NMAC).

2The TSP NMAAQS standard was repealed on November 30, 2018. PM emissions are included for informational purposes only.
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Freeport-McMoRan Tyrone Inc.

(SSM) in Table 2-P. Provide an explanations of SSM emissionsin Section 6 and 6a.

Tyrone Mine

Table 2-F: Additional Emissions during Startup, Shutdown, and Routine M aintenance (SSM)

Thistableisintentionally 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
emission 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

All applications for facilities that have emissions during routine our predictable startup, shutdown or scheduled maintenance (SSl\/I)l, including NOI applications, must include in this table the

M aximum 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.g. 0.41, 1.41, or 1.41E-4).

Unit No.

NOx

CcoO

VOC

SOx

PM?

PM 10°

PM 2.5

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

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 thistable. 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 PM 2.5 if the source is a combustion source. Do not include condensable particulate matter for PM unless PM is set equal to PM 10 and
PM2.5. Particulate matter (PM) is not subject to an ambient air quality standard, but it isaregulated 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 Ratesfor Special Stacks

I'I Thave 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 thistable 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 co \Y{ele: SOx PM?! PM 10 PM25 0 H,S or [ 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
. B-748
Boil el 0.36 1.56 0.21 0.90 0.027 0.12 | 0.00049 | 0.0022 | 0.019 0.084 0.019 0.084 0.019 0.084 - -
Totals 0.36 1.56 0.21 0.90 0.027 0.12 | 0.00049 | 0.0022 | 0.019 0.084 0.019 0.084 0.019 0.084 - -

! The TSP NMAAQS standard was repealed on November 30, 2018. PM emissions are included for informational purposes only.
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Freeport-McMoRan Tyrone Inc.

Tyrone Mine

Table2-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(§) Orient.ation Rain Caps | Height Above Temp. Flow Rate M oisture by Velocity Inside
Number from Table 2-A (H-Horizontal Volume Diameter (ft)
V=Vertical) (Yesor No) | Ground (ft) (F) (acfs) (dscfs) %) (ft/sec)

Boil B-951, B-748 \% Yes 35.1 400.7 2.6 - - 31.2 0.33
ENV-101 ENV-101 \% Yes 9.8 710.3 25.5 = = 301.8 0.33
ENV-111 ENV-111 \% Yes 9.8 710.3 255 - - 301.8 0.33
ENV-122 ENV-122 V Yes 9.8 710.3 255 - - 301.8 0.33
ENV-123 ENV-123 Vv Yes 8.0 833.0 155 - - 85.8 0.48

OP-2 OP-2 \% Yes 8.0 833.0 124 - - 115.0 0.37
OP-8 OP-8 \ Yes 8.0 833.0 155 - - 85.8 0.48
ENV-120 ENV-120 V Yes 8.0 833.0 141 - - 162.4 0.33
OP-4 OP-4 \% Yes 8.0 833.0 141 - - 162.4 0.33
OP-7 OP-7 \Y Yes 8.0 833.0 155 - - 85.8 0.48
EMP-1 EMP-1 Vv Yes 8.0 833.0 17.2 - - 875 0.50
EMP-2 EMP-2 V Yes 8.0 833.0 17.2 - - 87.5 0.50
ENV-117 ENV-117 Vv Yes 8.0 900.0 124 - - 129.0 0.35
SD-1 SD-1 \Y Yes 8.0 833.0 18.9 - - 138.6 0.42
SD-2 SD-2 Vv Yes 8.0 833.0 18.9 - - 138.6 0.42
CE-1 CE-1 V Yes 25.0 886.7 0.0 - - 0.0 3.30
PPG-1 PPG-1 \% Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-3 PPG-3 \Y Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-4 PPG-4 Vv Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-7 PPG-7 V Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-8 PPG-8 \Y Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-11 PPG-11 \% Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-12 PPG-12 \% Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-13 PPG-13 V Yes 60.7 830.9 435.8 - - 108.3 2.26
PPG-14 PPG-14 \% Yes 60.7 830.9 435.8 - - 108.3 2.26
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Freeport-McMoRan Tyrone Inc.

Form Revision: 5/3/2016

Table 2-1:

Tyrone Mine

Stack Exit and Fugitive Emission Ratesfor HAPsand 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
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.

with the emission numbers or a

nn

Provide Pollutant

Provide Pollutant

Provide Pollutant

Provide Pollutant

Provide Pollutant

Stack No. | Unit No.(s) Total HAPs HE:]I{IT:ZS”;AP TO'UG”}‘;AP or Ll TAP & HA)I()yI::E TAP | yxbor 0 TaP| HAD or 0 TAP| HAP or 0 TAP|D HAD o1 & TAP| art1ap
Ib/hr ton/yr Ib/hr ton/yr Ib/hr tonlyr Ib/hr ton/yr Ib/hr | tonlyr Ib/hr | tonlyr Ib/hr | tonlyr Ib/hr | ton/yr | Ib/hr | ton/yr
N/A SX/EW-1 165 | 723 | oes | 287 0.14 0.60 085 | 374
N/A SX/EW-2 - - - - - - - -
N/A SX/EW-3 030 | 133 | 012 | o053 0.025 0.11 016 | 069
N/A SK/EW-4 0097 | 042 | 0038 | 017 0.0077 0.034 0050 | 022
Gl B 0.0046 | 0.020 i - |837333c-06 | 36675205 - i
Bail B-951
ENV-101 ENV-101 | 00035 | 0015 : : 0.00036 0.0016 | 0.00025 | 0.0011
ENV-111 ENV-111 | 00035 | 0015 - i 0.00036 0.0016 | 0.00025 | 0.0011
ENV-122 ENv-122 | 00035 | 0015 i i 0.00036 0.0016 | 0.00025 | 0.0011
ENV-123 ENV-123 | 00051 | 0022 ] i 0000061 | 000027 | 0.00042 | 0.0019
w [
va | My | : : : : : : :
w e
NIA M(isnticFEgilte;V)S ) i ) i i i i )
N/A Spcgglg'%l 094 | 413 | 0055 | 024 0.45 1.99 027 | 119
N/A SPC(CG'QF(ZR)'HQ 017 | o076 | co1w0 | o004 0.083 0.36 0050 | 022
T el A I A R I
OP-2 oP-2 0.00046 | 00020 | - i 548E-06 | 240E-05 |3.82E-05|1.67E-04
OP-8 oP-8 0.0058 | 0.025 i i 6.96E-05 | 3.05E-04 |4.85E-04]2.12E-03
ENV-120 ENV-120 | 00053 | 0023 ] i 6.38E-05 | 2.79E-04 | 4.44E-04 | 1.95E-03
OP-4 OP-4 0.0040 | 0.017 i i 474E-05 | 208E-04 |3.30E-04| 145603
oP-7 oP-7 0.0038 | 0.017 - i 455E-05 | 199E-04 |3.17E-04[1.39E-03
EMP-1 EMP-1 0.0043 | 0.019 : i 515E-05 | 225E-04 |3.59E-04157E-03
EMP-2 EMP-2 0.0045 | 0.020 - : 542E-05 | 237E-04 |3.77E-04|1.65E-03
ENV-117 ENV-117 | 00079 | 0035 : i 948E-05 | 4.15E-04 |6.61E-04|2.80E-03
sD-1 sD-1 0.0071 | 0.031 - : 850E-05 | 3.72E-04 |5.93E-04]2.60E-03
sD-2 SD-2 00071 | 0031 ; } 850E-05 | 3.72E-04 |5.93E-042.60E-03
CE-1 CE-1 0.0028 | 0.001 - i i i i -
vsarenits| 1aareanas | 037 | oo |- : 0.060 00018 | 0040 | 00013
Totals 361 | 1420 | os8 | 385 0.77 2l 143 | 608
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Freeport-McMoRan Tyrone Inc. Tyrone Mine
Table 2-J: Fuel
Specify fuel characteristics and usage. Unit and stack numbering must correspond throughout the application package.
Fuel Type (low sulfur Diese, _Fugl Sourc:_a: pur chased commercial, Specify Units
Unit No. ultralow sulfur diesel, Natural plpellr!e quality natural gas, residue gas,
Gas, Coal, ...) raw/field natural gas, processgas (&.9. | | ower Heating Value Hourly Usage Annual Usage % Sulfur % Ash
SRU tail gas) or other
B-748 Propane Purchased commercial 91.5 MMBtW10? ga 13.7 gd 120,247 gal N/A N/A
B-951 Propane Purchased commercial 91.5 MMBtW10? ga 13.7 ga 120,247 gal N/A N/A
ENV-101 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 6.0 ga 52,560 gal 0.0015% N/A
ENV-111 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 6.0 ga 52,560 gal 0.0015% N/A
ENV-122 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 6.0 ga 52,560 gal 0.0015% N/A
ENV-123 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 10.9 ga 95,267 gal 0.0015% N/A
OP-2 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 10ga 8,562.3 gd 0.0015% N/A
OP-8 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 124 gd 108,765 gal 0.0015% N/A
ENV-120 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 114 gd 99,701 gal 0.0015% N/A
OP-4 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 8.5 gal 74,096 gal 0.0015% N/A
OP-7 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 8.1¢d 71,133 gal 0.0015% N/A
EMP-1 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 9.2 ga 80,447 gal 0.0015% N/A
EMP-2 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 9.7 gd 84,682 gal 0.0015% N/A
ENV-117 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 16.9 gd 148,193 gal 0.0015% N/A
SD-1 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 15.2 gd 132,935 gal 0.0015% N/A
SD-2 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 152 gd 132,935 gal 0.0015% N/A
CE-1 Biodiesel/Diesel Blend Purchased commercial 137,000 Btu/gal 158.0 ga 13,262 gd 0.0015% N/A
Natural Gas Operation of Nordberg Engines
PPG-1 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 Mscf 6,989.3 Mscf 0.05% N/A
PPG-3 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 Mscf 6,989.3 Mscf 0.05% N/A
PPG-4 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 Mscf 6,989.3 M scf 0.05% N/A
PPG-7 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 M scf 6,989.3 M scf 0.05% N/A
PPG-8 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 Mscf 6,989.3 Mscf 0.05% N/A
PPG-11 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 Mscf 6,989.3 M scf 0.05% N/A
PPG-12 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 Mscf 6,989.3 M scf 0.05% N/A
PPG-13 Natural Gas Purchased commercia 1,050 Btu/scf 20.97 Mscf 6,989.3 M scf 0.05% N/A
PPG-14 Natural Gas Purchased commercial 1,050 Btu/scf 20.97 Mscf 6,989.3 Mscf 0.05% N/A
Diesel Operation of Nordber g Engines
PPG-1 Diesel Purchased commercial 137,000 Btu/gal 158 gal 13,262 gd 0.05% N/A
PPG-3 Diesel Purchased commercial 137,000 Btu/gal 159 gal 13,262 gd 0.05% N/A
PPG-4 Diesel Purchased commercial 137,000 Btu/gal 160 gal 13,262 gd 0.05% N/A
PPG-7 Diesel Purchased commercial 137,000 Btu/gal 161 gal 13,262 gd 0.05% N/A
PPG-8 Diesel Purchased commercial 137,000 Btu/gal 162 gd 13,262 gd 0.05% N/A
PPG-11 Diesel Purchased commercial 137,000 Btu/gal 163 ga 13,262 gal 0.05% N/A
PPG-12 Diesel Purchased commercial 137,000 Btu/gal 164 ga 13,262 gd 0.05% N/A
PPG-13 Diesel Purchased commercial 137,000 Btu/gal 165 g 13,262 gd 0.05% N/A
PPG-14 Diesel Purchased commercial 137,000 Btu/gal 166 gal 13,262 gd 0.05% N/A
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Table 2-K: Liquid Datafor TanksListed 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 Compaosition 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
o Vapor
SCC Liquid M olecular
Tank No. Material Name Composition Density : Temperature True Vapor Temperature True Vapor

Code (Ib/gal) Waght o Pressure ° Pressure

(Ib/Ib* mol) (°F) (psia) (°F) (psia)

SPCC-TYR-061 | 40400150 Gasoline Mixed Hydrocarbons 6.17 66 76.33 7.05 93.23 9.50

SPCC-TYR-119 | 40400150 Gasoline Mixed Hydrocarbons 6.17 66 72.26 6.54 86.25 8.42
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Table2-L: Tank Data

Include appropriate tank-flashing modeling input data. Use an addendum to this table for unlisted data categories. Unit and stack humbering must correspond throughout the application package. Use additional sheets if
necessary. Seereference Table 2-L2. Note: 1.00 bbl = 10.159 M3 =420 ga

Paint

Seal Type | Roof Type i - Vapor Color o Annual Turn-
D _ Capacit Diameter
Tank No. ate M aterials Stored (refer to Table 2| (refer to Table 2 padty Space (fromTaplevi-c) | Condition |y e | overs
Installed (M) (from Table
LR below) LR below) (M) (galfyr) (per year)
(bbl) (M3 Roof Shell VI-C)

SPCC-TYR-061 N/A Gasoline N/A FX 476 75.7 335 4.27 OT:Red | OT:Red Poor 63,353 317
SPCC-TYR-119 N/A Gasoline N/A FX 48 7.6 1.62 1.83 OT: Green | OT: Green Good 62,024 31.01
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Table2-L2: Liquid Storage Tank Data Codes Reference Table

Roof Type Seal Type, Welded Tank Seal Type Seal Type, Riveted Tank Seal Type Roof, Shell Color Coiac‘jlir:iton
FX: Fixed Roof M echanical 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 M3=42.0 gl BL: Black

OT: Other (specify)

Table2-M: Materials Processed and Produced (use additional shests as necessary.)

Material Processed Material Produced
. . " Phase . . o I Chemical Quantity
Description Chemical Composition (Gas, Liquid, or Solid) Quantity (specify units) Description Composition Phase (specify units)!
Mined Material Copper, m;:;rj: and trace Solid 400,000 tong/day Copper Cathode Copper Solid 225 tons/day

! Quantities specified here are for informational purposes only and are not intended to be used for permit conditions.
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Enter Continuous Emissions Measurement (CEM) Datain thistable. 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

Tyrone Mine

Table 2-N: CEM Equipment

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.

April 2020; Revision 0

Stack No.

Pollutant(s)

M anufacturer

Model No.

Serial No.

Sample
Frequency

Averaging
Time

Range

Sensitivity

Accuracy

N/A - Facility does not have CEM equipment.
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Table 2-O: Parametric Emissions M easur ement Equipment

Tyrone Mine

Unit and stack numbering must correspond throughout the application package. Use additional sheets if necessary.

April 2020; Revision 0

Unit No.

Parameter/Pollutant Measured

Location of Measurement

Unit of Measure

Acceptable Range

Frequency of
Maintenance

Nature of Maintenance

Method of
Recording

Averaging
Time

N/A - Facility does not have PEM equipment.
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Table2-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.afor 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 O By checking this box, the applicant acknowledges the total CO2e emissions
are less than 75,000 tons per year.

Total Total
CO, N,O CH, SFg PFC/HFC GHG Mass CO.e
ton/yr ton/yr ton/yr ton/yr ton/yr? Basis 2
tonfyr® ton/yr
Unit No. | cwps!? 1 298 25 22,800 footnote 3
mass GHG - > = = > -
SXIEW-1 [ e - - - - - -
mass GHG - - - - - -
SXIEW-2 | e - - - - - -
mass GHG - > = = > -
SXIEW-3 | e - - - - - -
mass GHG - - - - - -
SXIEW-4 =2 - - - - - ;
mass GHG | 1525.00 0.015 0.073 - - 1525.1
A COse 1525.00 4.34 1.82 - - 1531.2
mass GHG | 587.05 3.26E-06 0.37 - - 587.4
SNV0L ™ eo5e | 587.05 | 000097 | 931 - - 596.4
mass GHG | 587.05 3.26E-06 0.37 - - 587.4
-111
ENV-1 CO.e 587.05 0.00097 931 - - 596.4
mass GHG | 587.05 3.26E-06 0.37 - - 587.4
ENV-122 ™ ze 587.05 | 0.00097 9.31 - - 596.4
ENV-123 mass GHG | 1064.05 | 8.63E-03 0.043 - - 1064.1
CO2e 1064.05 2.57 1.08 - - 1067.7
Mine mass GHG | 15700.71 0.13 0.64 - - 15701.5
Fugitives
(Blasting) CO.e 15,700.71 37.96 15.92 - - 15754.6
Mine mass GHG - - - - - -
Fugitives
(Handling) CO2e - - - - - i
Mine mass GHG - - - - - -
Fugitives
(Hauling) CO.e = - - ; ; ]
Mine | massGHG - - - - - )
Fugitives
(Stockpiles) | CO2e - - - - . ]
SPCC-TYR-| mass GHG - - - - - -
061 (GDF1)[ coe - - - - - -
SPCC-TYR-| mass GHG - - - - - -
119 (GDF2)| COze - - - - - -
SP-7A mass GHG = = = = = =
Fugitives
(Handling) | €02 - - - - - -
OP-2 mass GHG 95.63 0.00078 0.0039 - - 95.6
CO2e 95.63 0.23 0.097 - - 96.0
OP-8 mass GHG | 1,214.81 0.0099 0.049 - - 1214.9
CO.e 1,214.81 2.94 1.23 - - 1219.0
massGHG | 1113.58 0.0090 0.045 - - 1113.6
ENV-120 ™ on%e | 111358 2.69 1.13 - - 1117.4
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Total Total
CO, N,O CH, SFg PFC/HFC GHG Mass COe
ton/yr ton/yr ton/yr ton/yr ton/yr? Basis 5
ton /yr4 ton/yr
Unit No. | cwps? 1 298 25 22,800 footnote 3
OP-4 massGHG | 827.60 0.0067 0.034 - - 827.6
COe 827.60 2.00 0.84 - - 830.4
OP-7 massGHG | 794.49 0.0064 0.032 - - 794.5
CO.e 794.49 1.92 0.81 - - 797.2
EMP-1 massGHG | 898.53 0.0073 0.036 - - 898.6
CO,e 898.53 2.17 0.91 - - 901.6
EMP-2 mass GHG | 945.82 0.0077 0.038 - - 945.9
CO.e 945.82 2.29 0.96 - - 949.1
mass GHG | 1,655.19 0.013 0.067 - - 1655.3
ENV-117 COe | 1,655.19 4.00 1.68 - - 1660.9
SD-1 mass GHG | 1,484.77 0.012 0.060 - - 1484.8
CO.e 1,484.77 3.59 1.51 - - 1489.9
SD-2 mass GHG | 1,484.77 0.012 0.060 - - 1484.8
CO2e 1,484.77 3.59 1.51 - - 1489.9
CE-1 mass GHG | 882.37 0.0072 0.036 - - 882.4
CO2e 882.37 2.133 0.89 - - 885.4
PPG- mass GHG | 5,668.15 0.046 0.23 - - 5668.4
1,3,4,7,8,11-
15 CO.e 5,668.15 13.70 5.75 - - 5687.6
Total  eSCHE 37,1195
CO.e 37,266.8

! 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 a mass 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.

Form Revision: 5/3/2016 Table 2-P: Page 2 Printed 4/1/2020 9:48 AM
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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 arevision or modification to afacility, 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.

Freeport-McMoRan Tyrone Inc. (Tyrone) operates the Tyrone Mine, which is located near Tyrone, New Mexico within Grant
County. The Tyrone Mine’s major product is copper cathode, which is produced using the solution extraction/electrowinning
(SX/EW) process. Boilers are used to heat water at the SX/EW process to rinse the copper cathode product. In addition to the
SX/EW plant and associated processes, the Tyrone Mine operations include blasting; hauling and dumping of ore and waste
rock; the emergency operation of a power plant; and environmental pumping systems. Detailed descriptions of all facility
operations are provided in Section 10 of this application.

Tyroneis preparing a significant permit revision application pursuant to 20.2.72.219.D.1.aNMAC for its Tyrone Mine
currently permitted under NSR 2448-M4 and Title V P147-R2. The proposed action will allow for mining and hauling
activities associated with Gettysburg and Mohawk pits to increase to 200,000 tons per day each (400,000 tpd total mining rate).
However, mining in these areas will not increase the overall facility-wide mining rate as they will be offset by adecreasein
mining in other areas. Tyrone will aso be adding four (4) new non-emergency diesel-fired pump enginesto Little Rock Pit
(Units OP-4, OP-7, EMP-1, and EMP-2) and one (1) new non-emergency diesal-fired pump engine to South Rim Pit (Unit
ENV-117). Only the two (2) worst-case scenario engines will be modeled for Little Rock Pit, as there will never be a scenario
where more than two engines are running simultaneously. Tyrone is reducing the Indian Peak Generator (Unit IPG) to an
emergency-use only generator (pursuant to 20.2.72.202.B(3) NMAC). Tyroneis adding a new diluent to the SX/EW tank
(Escaid 110); however, this does not affect the emissions as the combination of chemicalswhich results in the highest emission
rateis represented in the permit application. Tyrone is aso modifying the emissions associated with the gasoline dispensing
facilities (Units GDF1 and GDF2). Finally, Tyroneis requesting to maintain the mining and reclamation activities from NSR
Permit 2448-M4 along with the alternate mining rates from NSR 2448-M2. Thus, the scenarios listed in NSR 2448-M4 will
become Alternative Operating Scenarios to this permit revision.

Tyrone's emissions during startup, shutdown, and maintenance (SSM) do not differ from normal operations and Tyrone is not

requesting different limits during these times. The facility will remain a Title V major and PSD minor source with the proposed
changes.
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Section 4
Pr ocess 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 sheet is attached.
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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.
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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 cal culations 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, al 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 subseguent
formulas showing the input values for each variable in the formula. All calculations, including those cal culations 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 al 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 M aintenance (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 Emissionsin
Permit Applications (http://www.env.nm.gov/agb/permit/app_form.html) for more detailed instructions on cal culating 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 applicationisNSR 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-Glycalcisused, the full input summary report shall be included aswell asa
copy of the gas analysis that was used.

Road Calculations: Calculate fugitive particulate emissions and enter haul road fugitivesin 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:
(D) If thefirst digit to be discarded is less than the number 5, the last digit retained shall not be changed;
(2) If thefirst 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 thefirst digit discarded is exactly the number 5, followed only by zeros, the last digit retained shall be rounded
upward if it isan odd number, but no adjustment shall be made if it is an even number.
(4) Thefinal 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 (¢) 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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regardlessif 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 Actsrequire
the control. Thisinformation is necessary to determineif 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.

This section describes the emissions cal culations for units which were updated as part of this permit application. Calculations
for all other emission sources are included in this section for informational purposes. These calculations have remained the
same since permit NSR 2448-M4 was issued.

Mine Fugitives (Blasting)

Emissions from blasting are calculated based on a maximum of 400,000 |bs of blasting agent used per day for the whole facility.
Both Gettyshurg and Mohawk pits are maximized to 160,000 Ibs of blasting agent per blast with the option of two (2) blasts per day.
The NOx emission factor is the average of measurements from "NOx Emissions from Blasting Operations in Open-Cut Coal
Mining" by Moetaz |. Attalla, Stuart J. Day, Tony Lange, William Lilley, and Scott Morgan (2008). The CO emission factor isthe
average of the measurementsin "Factors Affecting Anfo Fumes Production” by JamesH. Rowland 111 and Richard Mainiero
(2001). The SO, emissions are based on adiesal sulfur content of 15 ppm assuming complete conversion to SO,. Particulate
blasting emissions are based on emission factors from AP-42 Table 11.9-1. Both Gettysburg and Mohawk will be increasing their
horizontal blast areain this revision. Greenhouse gases associated with blasting are calculated using emission factors from 40 CFR
98 Subpart C, TablesC-1 and C-2.

Mine Fugitives (Handling)
Material handling emissions are cal culated based on emission factors from AP-42 Chapter 11.19.2 and the maximum mining
material throughput of 400,000 tpd.

Mine Fugitives (Hauling)
Emissions from unpaved haul road truck traffic are calculated using the methodology from AP-42 Section 13.2.2. A control
efficiency of 88.8% was applied to the uncontrolled emissions based on the combination of the following controls:
Base course and watering — 80%*
Average speed limit of 25 mph — 44%?
Combined efficiency = 0.8 + (1-0.8) * 0.44 = 0.888 = 88.8%
The maximum truck speed will not exceed the facility-wide speed limit of 35 mph.

The fleet capacity used for haul road truck traffic emissions cdculations includes alarge safety factor which alowsfor fluctuation
in the number of haul trucks and round-trip duration. A conservative average truck weight of eleven (11) tons was assumed for light
duty traffic.

INMED memo: “Department Accepted Vauesfor: Aggregate Handling, Storage Pile, and Haul Road Emissions”
AWestern Regiond Air Partnership (WRAP) Fugitive Dust Handbook, September 7, 2006

Mine Fugitives (Stockpiles)
Emissions from stockpile material handling are cal culated using methodology from AP-42 Section 13.2.4 and a maximum rate of
400,000 tpd.

Diesdl-Fired Pump Engines (Units OP-4, OP-7, EMP-1, EM P-2, and ENV-117)

Emissions of NOx, CO, VOC, and particulates are based on EPA Tier emissions standards for units OP-4, OP-7, EMP-2, and ENV -
117. NOx, CO, PM, SO,, and VOC emissions are based on AP-42 Table 3.3-1 for unit EMP-1. SO, and HAP emissions are based
on factorsfrom AP-42 Tables 3.3-1 and 3.3-2. Greenhouse gas emissions are cal culated using factors from 40 CFR 98 Subpart C.

Gasoline Dispensing Facilities (Units GDF1 and GDF2)
Emissions from GDF1 and GDF2 were calculated using methodology from AP-42 Section 5.2. Mass fraction of HAP isbased on
typical material MSDS for gasoline. Emissions associated with the tanks were calculated using Tanks 4.09d.

Form-Section 6 last revised: 5/3/16 Section 6, Page 2 Saved Date: 4/1/2020



Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & Revision 0

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 (CO,), nitrous oxide (N20O), methane (CH4), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and
sulfur hexafluoride (SFe).

Calculating GHG Emissions.

1. Caculate 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 TitleV 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 7 By checking this box, the applicant acknowledges the total CO2e emissions are less than 75,000 tons per
year.

Sourcesfor 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

e  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.

. 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,
20.2.74.7NMAC). You may aso find GHGs defined in 40 CFR 86.1818-12(a).

Metricto 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)
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Uncontrolled Emissions

NOX co VOC S02 TSP PM10 PM2.5 Total HAP Ethylbenzene Toluene Xylenes CO,e co, CH, N,O
Unit Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy tpy tpy tpy tpy
SX/EW-1 - - - - 5.15 22.54 - - - - - - - - 1.65 7.23 0.65 2.87 0.14 0.60 0.85 3.74 - - - -
SX/EW-2 - - - - - - - - 1.82 7.98 1.82 7.98 - - - - - - - - - - - - - -
SX/EW-3 - - - - 0.95 4.15 - - - - - - - - 0.30 1.33 0.12 0.53 2.51E-02 0.11 0.16 0.69 - - - -
SX/EW-4 - - - - 0.32 1.39 - - - - - - - - 0.097 0.42 0.038 0.17 7.69E-03 0.034 0.050 0.22 - - - -
1
:;:il 0.36 1.56 0.21 0.90 0.027 0.12 4.94E-04 2.16E-03 0.019 0.084 0.019 0.084 0.019 0.084 4.63E-03 0.020 ) ) 8.37E-06 3.67E-05 ) ) 1,531.16 | 1525.0 0.073 0.015
ENV-101 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 3.46E-03 0.015 - - 3.58E-04 1.57E-03| 2.49E-04 1.09E-03| 596.36 587.05 0.37 3.26E-06
ENV-111 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 3.46E-03 0.015 - - 3.58E-04 1.57E-03] 2.49E-04 1.09E-03| 596.36 587.05 0.37 3.26E-06
ENV-122 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 3.46E-03 0.015 - - 3.58E-04 1.57E-03] 2.49E-04 1.09E-03| 596.36 587.05 0.37 3.26E-06
ENV-123 0.14 0.61 1.22 5.36 0.066 0.29 0.44 191 7.00E-03 0.031 7.00E-03 0.031 7.00E-03 0.031 5.10E-03 0.022 - - 6.09E-05 2.67E-04] 4.25E-04 1.86E-03| 1067.70 | 1064.05 0.043 8.63E-03
. .. . 144.0 67.50 3,251.2 1,524.00 - - 0.29 0.14 482.83 125.54 251.07 65.28 14.48 3.77 - - - - - - - - 15,754.6 |115,700.71 0.64 0.13
Mine Fugitives (Blasting)
Mine Fugitives
. - - - - - - - - 1.39 6.10 0.53 2.34 0.08 0.35 - - - - - - - - - - - -
(Handling)
, iy . - - - - - - - - 15,699.69 63,423.50| 4,001.27 16,164.32| 400.13  1,306.43 - - - - - - - - - - - -
Mine Fugitives (Hauling)
Mine Fugitives
, - - - - - - - - 4643 20334 21.96 96.18 3.33 14.56 - - - - - - - - - - - -
(Stockpiles)
SPCC-TYR-061 (GDF1) - - - - 1.82 7.96 - - - - - - - - 0.94 4,13 0.055 0.24 0.45 1.99 0.27 1.19 - - - -
SPCC-TYR-119 (GDF2) - - - - 0.33 1.46 - - - - - - - - 0.17 0.76 0.010 0.044 0.083 0.36 0.050 0.22 - - - -
SP-7A Fugitives - - - - - - - - 31.00 67.90 9.20 20.20 1.00 2.20 - - - - - - - - - - - -
OP-2 0.36 1.58 0.28 1.22 0.019 0.083 0.063 0.28 0.031 0.13 0.031 0.13 0.031 0.13 4,58E-04 2.01E-03 - - 5.48E-06 2.40E-05] 3.82E-05 1.67E-04| 95.96 95.63 3.88E-03 7.76E-04
OP-8 1.34 5.86 1.22 5.34 0.074 0.33 0.44 1.91 0.070 0.31 0.070 0.31 0.070 0.31 5.82E-03 0.025 - - 6.96E-05 3.05E-04| 4.85E-04 2.12E-03| 1218.98 | 1214.81 0.049 9.86E-03
ENV-120 1.49 6.51 1.36 5.94 0.078 0.34 0.48 2.12 0.078 0.34 0.078 0.34 0.078 0.34 5.34E-03 0.023 - - 6.38E-05 2.79E-04 | 4.44E-04 1.95E-03( 1117.40 | 1113.58 0.045 9.03E-03
OP-4 1.03 4.53 0.95 4.17 0.054 0.24 0.34 1.49 0.082 0.36 0.082 0.36 0.082 0.36 3.97E-03 0.017 - - 4,74E-05 2.08E-04 | 3.30E-04 1.45E-03| 830.44 827.60 0.034 6.71E-03
OP-7 0.99 4.35 0.91 4.01 0.052 0.23 0.33 1.43 0.052 0.23 0.052 0.23 0.052 0.23 3.81E-03 0.017 - - 4,55E-05 1.99E-04 | 3.17E-04 1.39E-03| 797.22 794.49 0.032 6.45E-03
EMP-1 5.57 24.40 1.20 5.26 0.45 1.98 0.37 1.61 0.40 1.73 0.40 1.73 0.40 1.73 4.31E-03 0.019 - - 5.15E-05 2.25E-04] 3.59E-04 1.57E-03| 901.62 898.53 0.036 7.29E-03
EMP-2 1.95 8.54 1.09 4.77 0.10 0.45 0.39 1.70 0.062 0.27 0.062 0.27 0.062 0.27 4.53E-03 0.020 - - 5.42E-05 2.37E-04] 3.77E-04 1.65E-03| 949.07 945.82 0.038 7.67E-03
ENV-117 3.97 17.40 0.49 2.15 0.22 0.95 0.68 2.97 0.15 0.67 0.15 0.67 0.15 0.67 7.93E-03 0.035 - - 9.48E-05 4.15E-04| 6.61E-04 2.89E-03| 1660.87 | 1655.19 0.067 0.013
SD-1 1.34 5.86 1.22 5.34 0.070 0.31 0.44 1.91 0.070 0.31 0.070 0.31 0.070 0.31 7.11E-03 0.031 - - 8.50E-05 3.72E-04| 5.93E-04 2.60E-03| 1489.87 | 1484.77 0.060 0.012
SD-2 1.34 5.86 1.22 5.34 0.070 0.31 0.44 191 0.070 0.31 0.070 0.31 0.070 0.31 7.11E-03 0.031 - - 8.50E-05 3.72E-04 | 5.93E-04 2.60E-03| 1489.87 | 1484.77 0.060 0.012
CE-1 3.10 0.80 0.70 0.20 0.30 0.10 0.20 0.10 0.20 0.10 0.20 0.10 0.20 0.10 2.77E-03 6.93E-04 - - - - - - 885.39 882.37 0.036 7.16E-03
PPG-1, 3,4,7,8,11-15 | 499.70 56.20 257.10 37.40 29.00 2.10 12.50 0.49 15.10 0.71 12.40 0.64 10.40 0.58 0.37 0.011 - - 0.060 1.82E-03| 0.040 1.25E-03| 5,687.60 | 5,668.15 0.23 0.046
Total 678.30 262.48 | 3,522.88 1,622.41 | 40.09 49.44 18.15 23.34 |16,280.38 63,843.56| 4,300.37 16,365.42| 431.53 1336.38 3.61 14.20 0.88 3.85 0.77 3.11 1.43 6.08 37,266.8 | 37,116.65 2.56 0.29
Total w/o Fugitives2 534.30 194.98 | 271.68 98.41 40.09 49.44 17.86 23.20 19.04 17.18 16.34 17.11 12.52 9.07 3.61 14.20 0.88 3.85 0.77 3.11 1.43 6.08 21,512.2 | 21,415.94 1.93 0.16

1 .
These two boilers share a common stack.

2 Fugitive emissions do not count towards the TV and PSD applicability of the facility; therefore, they are not included in the permittable limit.




Freeport-McMoRan Tyrone Inc.
Facility-wide Emissions Summary

Controlled Emissions

NOX co VOC S02 TSP PM10 PM2.5 Total HAP Ethylbenzene Toluene Xylenes CO,e co, CH, N,O
Unit Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy tpy tpy tpy tpy
SX/EW-1 - - - - 5.15 22.54 - - - - - - - - 1.65 7.23 0.65 2.87 0.14 0.60 0.85 3.74 - - - -
SX/EW-2 - - - - - - - - 1.82 7.98 1.82 7.98 - - - - - - - - - - - - - -
SX/EW-3 - - - - 0.95 4.15 - - - - - - - - 0.30 1.33 0.12 0.53 0.025 0.11 0.16 0.69 - - - -
SX/EW-4 - - - - 0.32 1.39 - - - - - - - - 0.097 0.42 0.038 0.17 7.69E-03 0.034 0.050 0.22 - - - -
1
:;:il 0.36 1.56 0.21 0.90 0.027 0.12 4.94E-04 2.16E-03 0.019 0.084 0.019 0.084 0.019 0.084 4.63E-03 0.020 ) ) 8.37E-06 3.67E-05 ) ) 1,531.2 1525.0 0.073 0.015
ENV-101 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 3.46E-03 0.015 - - 3.58E-04 1.57E-03] 2.49E-04 1.09E-03| 596.3631| 587.05 0.37 3.26E-06
ENV-111 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 3.46E-03 0.015 - - 3.58E-04 1.57E-03] 2.49E-04 1.09E-03| 596.3631| 587.05 0.37 3.26E-06
ENV-122 3.88 16.97 0.84 3.67 0.31 1.37 0.26 1.12 0.28 1.20 0.28 1.20 0.28 1.20 3.46E-03 0.015 - - 3.58E-04 1.57E-03| 2.49E-04 1.09E-03| 596.3631| 587.05 0.37 3.26E-06
ENV-123 0.14 0.61 1.22 5.36 0.066 0.29 0.44 191 7.00E-03 0.031 7.00E-03 0.031 7.00E-03 0.031 5.10E-03 0.022 - - 6.09E-05 2.67E-04] 4.25E-04 1.86E-03| 1067.70 | 1064.05 0.043 8.63E-03
. .. . 144.0 67.50 3,251.2 1,524.00 - - 0.29 0.14 482.83 125.54 251.07 65.28 14.48 3.77 - - - - - - - - 15,754.58115,700.71 0.64 0.13
Mine Fugitives (Blasting)
Mine Fugitives
. - - - - - - - - 1.39 6.10 0.53 2.34 0.08 0.35 - - - - - - - - - - - -
(Handling)
. . . - - - - - - - - 1,758.37 7,103.43 448.14 1,810.40 44.81 146.32 - - - - - - - - - - - -
Mine Fugitives (Hauling)
Mine Fugitives
, - - - - - - - - 4643 20334 21.96 96.18 3.33 14.56 - - - - - - - - - - - -
(Stockpiles)
SPCC-TYR-061 (GDF1) - - - - 1.82 7.96 - - - - - - - - 0.94 4,13 0.055 0.24 0.45 1.99 0.27 1.19 - - - -
SPCC-TYR-119 (GDF2) - - - - 0.33 1.46 - - - - - - - - 0.17 0.76 0.010 0.044 0.083 0.36 0.050 0.22 - - - -
SP-7A Fugitives - - - - - - - - 31.00 67.90 9.20 20.20 1.00 2.20 - - - - - - - - - - - -
OP-2 0.36 1.58 0.28 1.22 0.019 0.083 0.063 0.28 0.031 0.13 0.031 0.13 0.031 0.13 4,58E-04 2.01E-03 - - 5.48E-06 2.40E-05] 3.82E-05 1.67E-04 96.0 95.63 3.88E-03 7.76E-04
OP-8 1.34 5.86 1.22 5.34 0.074 0.33 0.44 1.91 0.070 0.31 0.31 0.070 0.31 0.025 - - 6.96E-05 3.05E-04| 4.85E-04 2.12E-03| 1219.0 1214.81 0.049 9.86E-03
ENV-120 1.49 6.51 1.36 5.94 0.078 0.34 0.48 2.12 0.078 0.34 0.078 0.34 0.078 0.34 5.34E-03 0.023 - - 6.38E-05 2.79E-04| 4.44E-04 1.95E-03| 1117.4 1113.58 0.045 9.03E-03
OP-4 1.03 4.53 0.95 4.17 0.054 0.24 0.34 1.49 0.08 0.36 0.08 0.36 0.08 0.36 3.97E-03 0.017 - - 4,74E-05 2.08E-04 | 3.30E-04 1.45E-03| 830.44 827.60 0.034 6.71E-03
OP-7 0.99 4.35 0.91 4.01 0.052 0.23 0.33 1.43 0.05 0.23 0.05 0.23 0.05 0.23 3.81E-03 0.017 - - 4,55E-05 1.99E-04 | 3.17E-04 1.39E-03| 797.22 794.49 0.032 6.45E-03
EMP-1 5.57 24.40 1.20 5.26 0.45 1.98 0.37 1.61 0.40 1.73 0.40 1.73 0.40 1.73 4.31E-03 0.019 - - 5.15E-05 2.25E-04] 3.59E-04 1.57E-03| 901.62 898.53 0.036 7.29E-03
EMP-2 1.95 8.54 1.09 4.77 0.10 0.45 0.39 1.70 0.06 0.27 0.06 0.27 0.06 0.27 4.53E-03 0.020 - - 5.42E-05 2.37E-04] 3.77E-04 1.65E-03| 949.07 945.82 0.038 7.67E-03
ENV-117 3.97 17.40 0.49 2.15 0.22 0.95 0.68 2.97 0.15 0.67 0.15 0.67 0.15 0.67 7.93E-03 0.035 - - 9.48E-05 4.15E-04 | 6.61E-04 2.89E-03| 1660.87 | 1655.19 0.067 0.013
SD-1 1.34 5.86 1.22 5.34 0.070 0.31 0.44 1.91 0.070 0.31 0.070 0.31 0.070 0.31 7.11E-03 0.031 - - 8.50E-05 3.72E-04 | 5.93E-04 2.60E-03| 1489.9 1484.77 0.060 0.012
SD-2 1.34 5.86 1.22 5.34 0.070 0.31 0.44 191 0.070 0.31 0.070 0.31 0.070 0.31 7.11E-03 0.031 - - 8.50E-05 3.72E-04| 5.93E-04 2.60E-03| 1489.9 1484.77 0.060 0.012
CE-1 3.10 0.80 0.70 0.20 0.30 0.10 0.20 0.10 0.20 0.10 0.20 0.10 0.20 0.10 2.77E-03 6.93E-04 - - - - - - 885.39 882.37 0.036 7.16E-03
PPG-1, 3,4,7,8,11-15 | 499.70 56.20 257.10 37.40 29.00 2.10 12.50 0.49 15.10 0.71 12.40 0.64 10.40 0.58 0.37 0.011 - - 0.060 1.82E-03| 0.040 1.25E-03| 5,687.60 | 5,668.15 0.23 0.046
Total 678.30 262.48 | 3,522.88 1,622.41 | 40.09 49.44 18.15 23.34 2,339.05 7,523.50 747.17 2011.51 76.22 176.27 3.61 14.20 0.88 3.85 0.77 3.11 1.43 6.08 37,266.8 | 37,116.65 2.56 0.29
Total w/o Fugitives2 534.30 194.98 | 271.68 98.41 40.09 49.44 17.86 23.20 19.04 17.18 16.27 17.11 12.52 9.07 3.61 14.20 0.88 3.85 0.77 3.11 1.43 6.08 21512.25| 21415.94 1.93 0.16

1 .
These two boilers share a common stack.

2 Fugitive emissions do not count towards the TV and PSD applicability of the facility; therefore, they are not included in the permittable limit.




Freeport-McMoRan Tyrone Inc.
Feb-20

Haul Road Emission Summary

Units: Mine Fugitives (Hauling)

Uncontrolled Emissions

Total Emissions

Emissions per Volume Source

Road Number Road Name PM2.5 PM10 TSP PM2.5 PM10 TSP
tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr
1 3A Stockpile 73.19 20.67 905.56 206.75 3553.11 811.21 3.66 1.03 45.28 10.34 177.66 40.56
2 3B Stockpile 62.31 17.60 770.95 176.02 3024.95 690.63 3.89 1.10 48.18 11.00 189.06 43.16
3 3B to Mohawk1 52.42 14.81 648.58 148.08 2544.80 581.00 4.03 1.14 49.89 11.39 195.75 44.69
4 Wagner 52.42 14.81 648.58 148.08 2544.80 581.00 3.74 1.06 46.33 10.58 181.77 41.50
5 Mohawk 73.81 20.85 913.21 208.49 3583.12 818.06 1.45 0.41 17.91 4.09 70.26 16.04
6 5A Stockpile 20.77 5.87 256.98 58.67 1008.32 230.21 1.38 0.39 17.13 3.91 67.22 15.35
7 8C Stockpile 67.25 19.00 832.13 189.98 3265.02 745.44 3.74 1.06 46.23 10.55 181.39 41.41
8 6A Stockpile 22.75 6.43 281.46 64.26 1104.35 252.13 3.79 1.07 46.91 10.71 184.06 42.02
9 6D Stockpile 74.18 20.95 917.80 209.54 3601.13 822.18 3.90 1.10 48.31 11.03 189.53 43.27
10 Copper Mountain Waste 133.52 37.72 1652.03 377.18 6482.03 | 1479.92 3.81 1.08 47.20 10.78 185.20 42.28
11 Main Pit/Mohawk 2 252.21 71.24 3120.50 | 712.44 |12243.83| 2795.40 3.76 1.06 46.57 10.63 182.74 41.72
12 Valencia 18.79 5.31 232.51 53.08 912.29 208.28 0.54 0.15 6.64 1.52 26.07 5.95
13 4AE and 7A/7B 109.78 31.01 1358.34 | 310.12 5329.67 | 1216.82 3.79 1.07 46.84 10.69 183.78 41.96
14 West 6D Stockpile 9.89 2.79 122.37 27.94 480.15 109.62 3.30 0.93 40.79 9.31 160.05 36.54
15 4AW Stockpile 52.42 14.81 648.58 148.08 2544.80 581.00 4.03 1.14 49.89 11.39 195.75 44.69
16 4D Stockpile 120.66 34.09 1492.95 | 340.86 | 5857.83 | 1337.41 3.09 0.87 38.28 8.74 150.20 34.29
17 2A Stockpile 0.00 0.00 0.05 0.01 0.18 0.04 0.00 0.00 0.00 0.00 0.01 0.00
18 West Main Road 0.02 0.01 0.26 0.06 1.01 0.23 0.00 0.00 0.00 0.00 0.01 0.00
19 2B Stockpile 0.00 0.00 0.04 0.01 0.17 0.04 0.00 0.00 0.00 0.00 0.01 0.00
20 Copper Mountain 0.01 0.00 0.08 0.02 0.31 0.07 0.00 0.00 0.00 0.00 0.01 0.00
21 9A Stockpile 0.01 0.00 0.08 0.02 0.32 0.07 0.00 0.00 0.00 0.00 0.01 0.00
22 9AX Stockpile 0.00 0.00 0.04 0.01 0.16 0.04 0.00 0.00 0.00 0.00 0.01 0.00
R1 STP 15.13 8.55 187.24 85.50 734.67 335.47 0.15 0.09 1.89 0.86 7.42 3.39
R2 1A/1B 28.26 15.96 349.63 159.65 | 1371.85 | 626.41 0.57 0.32 6.99 3.19 27.44 12.53
R3 Tailings 1.36 0.77 16.86 7.70 66.16 30.21 0.17 0.10 2.11 0.96 8.27 3.78
R4 P Plant 2.96 1.67 36.60 16.71 143.63 65.58 0.37 0.21 4.58 2.09 17.95 8.20
R5 Large Reclamation 30.21 17.07 373.81 170.69 1466.73 669.74 0.34 0.19 4.25 1.94 16.67 7.61
R6 2C4A7BS 17.93 10.13 221.85 101.30 870.46 397.47 0.66 0.38 8.22 3.75 32.24 14.72
R7 2B Reclamation 14.16 8.00 175.26 80.03 687.66 314.00 0.67 0.38 8.35 3.81 32.75 14.95
Total 1306.43 | 400.13 | 16164.32| 4001.27 | 63423.50 | 15699.69| 54.86 16.33 678.78 163.28 | 2663.29 | 640.65
Controlled Emissions
Total Emissions Emissions per Volume Source
Road Number Road Name PM2.5 PM10 TSP PM2.5 PM10 TSP
tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr tons/yr Ib/hr
1 3A Stockpile 8.20 2.32 101.42 23.16 397.95 90.86 0.41 0.12 5.07 1.16 19.90 4.54
2 3B Stockpile 6.98 1.97 86.35 19.71 338.79 77.35 0.44 0.12 5.40 1.23 21.17 4.83
3 3B to Mohawk1 5.87 1.66 72.64 16.58 285.02 65.07 0.45 0.13 5.59 1.28 21.92 5.01
4 Wagner 5.87 1.66 72.64 16.58 285.02 65.07 0.42 0.12 5.19 1.18 20.36 4.65
5 Mohawk 8.27 2.34 102.28 23.35 401.31 91.62 0.16 0.05 2.01 0.46 7.87 1.80
6 5A Stockpile 2.33 0.66 28.78 6.57 112.93 25.78 0.16 0.04 1.92 0.44 7.53 1.72
7 8C Stockpile 7.53 2.13 93.20 21.28 365.68 83.49 0.42 0.12 5.18 1.18 20.32 4.64
8 6A Stockpile 2.55 0.72 31.52 7.20 123.69 28.24 0.42 0.12 5.25 1.20 20.61 4.71
9 6D Stockpile 8.31 2.35 102.79 23.47 403.33 92.08 0.44 0.12 5.41 1.24 21.23 4.85
10 Copper Mountain Waste 14.95 4.22 185.03 42.24 725.99 165.75 0.43 0.12 5.29 1.21 20.74 4.74
11 Main Pit/Mohawk 2 28.25 7.98 349.50 79.79 1371.31 313.08 0.42 0.12 5.22 1.19 20.47 4.67
12 Valencia 2.10 0.59 26.04 5.95 102.18 23.33 0.06 0.02 0.74 0.17 2.92 0.67
13 4AE and 7A/7B 12.30 3.47 152.13 34.73 596.92 136.28 0.42 0.12 5.25 1.20 20.58 4.70
14 West 6D Stockpile 1.11 0.31 13.71 3.13 53.78 12.28 0.37 0.10 4.57 1.04 17.93 4.09
15 4AW Stockpile 5.87 1.66 72.64 16.58 285.02 65.07 0.45 0.13 5.59 1.28 21.92 5.01
16 4D Stockpile 13.51 3.82 167.21 38.18 656.08 149.79 0.35 0.10 4.29 0.98 16.82 3.84
17 2A Stockpile 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 West Main Road 0.00 0.00 0.03 0.01 0.11 0.03 0.00 0.00 0.00 0.00 0.00 0.00
19 2B Stockpile 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 Copper Mountain 0.00 0.00 0.01 0.00 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.00
21 9A Stockpile 0.00 0.00 0.01 0.00 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.00
22 9AX Stockpile 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
R1 STP 1.69 0.96 20.97 9.58 82.28 37.57 0.02 0.01 0.21 0.10 0.83 0.38
R2 1A/1B 3.16 1.79 39.16 17.88 153.65 70.16 0.06 0.04 0.78 0.36 3.07 1.40
R3 Tailings 0.15 0.09 1.89 0.86 7.41 3.38 0.02 0.01 0.24 0.11 0.93 0.42
R4 P Plant 0.33 0.19 4.10 1.87 16.09 7.35 0.04 0.02 0.51 0.23 2.01 0.92
R5 Large Reclamation 3.38 1.91 41.87 19.12 164.27 75.01 0.04 0.02 0.48 0.22 1.87 0.85
R6 2C4A7BS 2.01 1.13 24.85 11.35 97.49 44.52 0.07 0.04 0.92 0.42 3.61 1.65
R7 2B Reclamation 1.59 0.90 19.63 8.96 77.02 35.17 0.08 0.04 0.93 0.43 3.67 1.67
Total 146.32 44.81 1810.40 | 448.14 | 7103.43 | 1758.37 6.14 1.83 76.02 18.29 298.29 71.75




Freeport McMoRan Tyrone Inc
Feb20

Proposed Haul Roads (See Google Earth Image]

an Road No. | Hoad Throughput (ton/day) | Hoad Length(mies) | Truck Type | No.of Trucks | Trock Throughput Rate (tons/day pe ruck) | Production Rate tons/year) | OperatingSchedule day/year | Length of S (o) gseh  Weght tons) | Weight o Trck Cosd (ton) | Average Truck Weght (tom) |  (rips/hour) | Trips pe Segment | L {mie/tip)| Hourly VNIT(mies/r) | Ammial VI {iesfyear) | Comtrol Efcency | St Conrol|_mumber of volame sources
Stockpie 20000000 07 ) 557, 73000000 RS w760 165 7 720 o7 6%
36 Stockole 20000000 06 » 28571 73000000 365 e760 169 Fiy 220 335405 s
Moha 20000000 053 o 28571 73000000 365 #760 165 Py 220 535 s
agner 200,00000 053 = 28571 7300000 365 e760 169 7 220 535, sa6%
hawk 7500000 z 10710 27375000 365 e760 169 o 220 020, s
tockple 7500000 T 10710 27375000 565 e760 169 FiIy 220 FEEFES s
aC stockole 20,0000 T 28571 73000000 365 e760 169 Py 220 36630 s
tockple 20000000 T 28571 73000000 365 e760 169 Fi} 220 3911 s
& Stockple 20000000 z 28571 73000000 365 e760 169 Py 220 05 s
Copper Mountain Wiaste 20000000 T 28571 73000000 565 e760 169 Fiy 220 727306 s
20000000 o 28571 73000000 365 w760 165 Py 220 15683 1375800, e
Jenc 20000000 o 28571 73000000 365 w760 165 Py 220 116 1023616 s
€ nd 7A/78 20000000 o 28571 73000000 365 w760 165 Py 220 a2 So8007.4 s
West 60 Stockple 20000000 o T 28571 7300000 565 e760 169 Fiy 220 615 S3675 s
Stockplle 20000000 053 o 28571 73000000 365 w760 165 Py 720 3260 53 s
a0 Stockpie 20000000 122 o 28571 73000 365 750 i 7 220 7503 7269, S5
2 Stockple 06 Fes0 006 730 o5 5760 0009 77 %
West Main Road 358 Fes0 008 730 365 8760 0050 356 %
26 Stockole 062 Feso 008 730 365 8760 0009 ] s6%
Copper Mountain gE} Fes0 008 730 565 8760 220 0015 1335 S5
oA Stockple i Feso 008 730 365 8760 230 0016 1359 s
SaxStockple oss | res0 o 730 S G 116 0008 706 a5
ot 730 285, 730000 36 560 = 505 ET) ¥ 501 55 593915
. M 200 42 [“catzes 285. 730000 365 2380 - 395 395 4. 844 3561 155979.7 = s ”
at730 1142 2920000 365 580 : 305 305 71 350 501 3723236
240 " £000 il [“catzes 1102, 2920000 365 2380 B 395 395 1688 394 6650 2912608 = s *
at730 285 730000 365 3580 : 305 05 530 40 79547
o " 200 038 [“catzes 285, 730000 365 2380 - 395 395 422 321 140856 = s °
at730 716, 1825000 365 43580 : 305 305 T35 550 389505
PPlant " 000 0% [“catzes 71a. 1825000 365 2380 B 395 395 1055 6.9 30493.7 = s °
at730 716, 1825000 365 3580 : 305 305 T35 908 3980740
et " 000 3 [“cat7es 71a. 1825000 365 2380 B 395 395 1055 3 7110 311405.1 = s =
at730 1025, 3650000 365 4580 : 305 305 2657 200 S350 2362050
caA788 i 10000 : [“catzes 1428, 3650000 365 2380 - 395 395 2110 200 219 1848101 = s 7
at730 102 3650000 365 580 : 305 305 2657 158 261 1866343
28 Reclamation i 10000 o7 [ catzes 1428, 3650000 365 4380 395 395 2110 158 3333 1460000 s i 2




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 3A Stockpile
Road Number 1
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 45.51
Annual VMT [miles/year]’| 398671.59
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[Ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 73.19 8.20 20.67 232
Particulate Matter (PM 10) 4.54 4.54 905.56 101.42 206.75 23.16
Particulate Matter (TSP) 17.82 17.82 3553.11 397.95 811.21 90.86
Emission Factor Constants 3A stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 820 2.32 73.19 2067 20 041 0.12 3.66 1.03
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 101.42 23.16 90556 | 206.75 20 5.07 116 | 4528 | 1034
b* 0.45 0.45 045 Particulate Matter (TSP) 397.95 90.86 | 3553.11 | 81121 20 19.90 454 | 177.66 | 4056
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)

d = average hourly daytime traffic rate, roundtrips per hour (h)

L =longest haul road length in miles (roundtrip)
By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a )
E = hourly emission factor (Ib/VMT)

P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 3B Stockpile
Road Number 2
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 38.75
Annual VMT [miles/year]’| 339409.59
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 62.31 6.98 17.60 1.97
Particulate Matter (PM 10) 4.54 4.54 770.95 86.35 176.02 19.71
Particulate Matter (TSP) 17.82 17.82 3024.95 338.79 690.63 77.35
Emission Factor Constants 38 Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 6.98 1.97 6231 17.60 16 044 0.12 389 110
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 8635 1971 77095 | 176.02 16 5.40 123 | 4818 | 11.00
b* 0.45 0.45 045 Particulate Matter (TSP) 338.79 7735 | 3024.95 | 690.63 16 2117 483 | 189.06 | 4316
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:
Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT
6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 3B to Mohawk1
Road Number 3
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 32.60
Annual VMT [miles/year]’| 285535.06
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 52.42 5.87 14.81 1.66
Particulate Matter (PM 10) 4.54 4.54 648.58 72.64 148.08 16.58
Particulate Matter (TSP) 17.82 17.82 2544.80 285.02 581.00 65.07
Emission Factor Constants 3B to Mohawk1 Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 5.87 1.66 52.42 14.81 13 045 013 4.03 114
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 72.64 16.58 64858 | 148.08 13 559 128 | 49.89 | 11.39
b* 0.45 0.45 045 Particulate Matter (TSP) 285.02 65.07 | 2544.80 | 581.00 13 2192 501 | 19575 | 44.69
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
£ = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name Wagner
Road Number 4
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 32.60
Annual VMT [miles/year]’| 285535.06
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 52.42 5.87 14.81 1.66
Particulate Matter (PM 10) 4.54 4.54 648.58 72.64 148.08 16.58
Particulate Matter (TSP) 17.82 17.82 2544.80 285.02 581.00 65.07
Emission Factor Constants Wagner Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 5.87 1.66 52.42 14.81 14 042 0.12 3.74 1.06
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 72.64 16.58 64858 | 148.08 14 519 118 | 4633 | 1058
b* 0.45 0.45 045 Particulate Matter (TSP) 285.02 65.07 | 2544.80 | 581.00 14 2036 465 | 181.77 | 4150
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT
6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name Mohawk
Road Number 5
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 45.89
Annual VMT [miles/year]’| 402038.75
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 73.81 8.27 20.85 2.34
Particulate Matter (PM 10) 4.54 4.54 913.21 102.28 208.49 23.35
Particulate Matter (TSP) 17.82 17.82 3583.12 40131 818.06 91.62
Emission Factor Constants Mohawk Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 827 2.34 73.81 2085 51 0.16 0.05 145 041
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 102.28 2335 91321 | 208.49 51 201 046 | 1791 | 409
b* 0.45 0.45 045 Particulate Matter (TSP) 401.31 9162 | 3583.12 | 818.06 51 7.87 180 | 7026 | 16.04
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:
Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT
6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 5A Stockpile
Road Number 6
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 12.92
Annual VMT [miles/year]’| 11313653
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 20.77 2.33 5.87 0.66
Particulate Matter (PM 10) 4.54 4.54 256.98 28.78 58.67 6.57
Particulate Matter (TSP) 17.82 17.82 1008.32 112.93 230.21 25.78
Emission Factor Constants 5A Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 233 066 2077 5.87 15 0.16 0.04 138 039
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 2878 657 256.98 | 58.67 15 1.92 044 | 1713 | 3091
b* 0.45 0.45 045 Particulate Matter (TSP) 112.93 2578 | 100832 | 23021 15 7.53 172 | 6722 | 1535
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:
Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 8C Stockpile
Road Number 7
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 41.82
Annual VMT [miles/year]’| 366346.86
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 67.25 7.53 19.00 213
Particulate Matter (PM 10) 4.54 4.54 832.13 93.20 189.98 21.28
Particulate Matter (TSP) 17.82 17.82 3265.02 365.68 745.44 83.49
Emission Factor Constants 8C Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 7.53 2.13 67.25 19.00 18 042 0.12 3.74 1.06
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 93.20 2128 83213 | 18998 18 518 118 | 4623 | 1055
b* 0.45 0.45 045 Particulate Matter (TSP) 365.68 8349 | 326502 | 745.44 18 2032 464 | 18139 | a141
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT
6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)



Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 6A Stockpile
Road Number 8
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 14.15
Annual VMT [miles/year]’| 123911.44
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 22.75 2.55 6.43 0.72
Particulate Matter (PM 10) 4.54 4.54 281.46 31.52 64.26 7.20
Particulate Matter (TSP) 17.82 17.82 1104.35 123.69 252.13 28.24
Emission Factor Constants 6A Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 255 072 2275 6.43 6 042 012 3.79 1.07
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 3152 7.20 28146 | 64.26 6 525 120 | 4691 | 1071
b* 0.45 0.45 045 Particulate Matter (TSP) 123.69 2824 | 110435 | 252.13 6 2061 471 | 184.06 | 4202
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
£ = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 6D Stockpile
Road Number 9
Truck type| Cat 793
Average Truck Weight [tons] 220
Hourly VMT T 46.13
Annual VMT [miles/year]’ 404059.04
Control Efficiency [%]’ 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate” Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [1b/yr]
[Ib/vMT] [Ib/vMT] Uncontrolled | Controlled | Uncontrolled Controlled
Particulate Matter (PM 2.5) 037 045 74.18 831 2095 235
Particulate Matter (PM 10) 454 454 917.80 102.79 209.54 2347
Particulate Matter (TSP) 17.82 17.82 360113 20333 82218 92.08
Emission Factor Constants 6D Stockpile Total Maximum Fugitive Emissions” Emissions per Volume Source’
Number of
Controlled Controlled Uncontroll
Parameter PM, 5 PM,, TSP, [tons/year] | [Ib/hr] | [tons/year] | [ib/hr] sources year] | [ib/hr] year] [Ib/hr]
K 015 150 4.90 Particulate Matter (PM 2.5) 831 235 74.18 20.95 19 044 012 3.90 110
a* 0.90 0.90 070 Particulate Matter (PM 10) 102.79 23.47 91780 | 209.54 19 541 124 | 4831 | 1103
b* 045 045 045 Particulate Matter (TSP) 40333 9208 | 360113 | 82218 19 2123 485 | 18953 | 4327
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The
following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where:

emission factor in Ib/VMT

Ib = pounds of pollutant

VMT = vehicle miles traveled

k = particle size multiplier (Ib/VMT)

a = empirical constant (unit less)

mpirical constant (unit less)

urface silt content, (%)

W = mean vehicle weight, full vs. empty (tons)

s

Hourly Emission Factor:
Where: Ey = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h )
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a) Where: Eq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
hourly emission factor (Ib/VMT)

P = number of days in a year with at least 0.01 inches of precipitation

Notes:

* Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

®Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

* Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name Copper Mountain Waste
Road Number 10
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 83.03
Annual VMT [miles/year]’| 727306.27
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 133.52 14.95 37.72 4.22
Particulate Matter (PM 10) 4.54 4.54 1652.03 185.03 377.18 42.24
Particulate Matter (TSP) 17.82 17.82 6482.03 725.99 1479.92 165.75
Emission Factor Constants Copper Mountain Waste Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 14.95 422 13352 | 3772 35 043 0.12 381 1.08
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 185.03 4224 | 165203 | 377.18 35 529 121 | 4720 | 1078
b* 0.45 0.45 045 Particulate Matter (TSP) 72599 | 16575 | 6482.03 | 1479.92 35 2074 474 | 18520 | 4228
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT
6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)



Freeport-McMoRan Tyrone Inc.

Feb-20

Road Name
Road Number

Main Pit/Mohawk 2
1

Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]" 156.83
Annual VMT [miles/year]’| 1373800.74
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate” Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 252.21 28.25 71.24 7.98
Particulate Matter (PM 10) 4.54 4.54 3120.50 349.50 712.44 79.79
Particulate Matter (TSP) 17.82 17.82 12243.83 1371.31 2795.40 313.08
Emission Factor Constants Main Pit/Mohawk 2 Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 2825 7.98 25221 | 7124 67 042 0.12 3.76 1.06
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 349.50 7979 | 312050 | 712.44 67 522 119 | 4657 | 10.63
b* 0.45 0.45 045 Particulate Matter (TSP) 137131 | 31308 | 1224383 | 279540 67 2047 467 | 18274 | a172
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

(AP-42,

Chapter 13.2.2, Equation 1a)

Where: E = emission factor in Ib/VMT

Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)

urface silt content, (%)

W = mean vehicle weight, full vs. empty (tons)

Where: E, = hourly emission factor (Ib/hr)

E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)
? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.
* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT
6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources
*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name Valencia
Road Number 12
Truck type| Cat 793
Average Truck Weight [tons] 220
Hourly VMT T 1169
Annual VMT [miles/year]’ 102361.62
Control Efficiency [%]’ 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate” Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [1b/yr]
[Ib/vMT] [Ib/vMT] Uncontrolled | Controlled | Uncontrolled Controlled
Particulate Matter (PM 2.5) 037 045 1879 2.10 531 059
Particulate Matter (PM 10) 454 454 23251 26.04 53.08 5.95
Particulate Matter (TSP) 17.82 17.82 91229 102.18 208.28 2333
Emission Factor Constants Valencia Total Maximum Fugitive Emissions” Emissions per Volume Source’
Number of
Controlled Controlled Uncontroll
Parameter PM, 5 PM,, TSP, [tons/year] | [Ib/hr] | [tons/year] | [ib/hr] sources year] | [ib/hr] year] [Ib/hr]
K 015 150 4.90 Particulate Matter (PM 2.5) 210 059 18.79 531 35 0.06 002 054 0.15
a* 0.90 090 070 Particulate Matter (PM 10) 26.04 595 23251 | 5308 35 074 017 6.64 152
b* 045 045 045 Particulate Matter (TSP) 102.18 2333 91229 | 20828 35 292 067 2607 | 595
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The
following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where:

emission factor in Ib/VMT

Ib = pounds of pollutant

VMT = vehicle miles traveled

k = particle size multiplier (Ib/VMT)

a = empirical constant (unit less)

mpirical constant (unit less)

urface silt content, (%)

W = mean vehicle weight, full vs. empty (tons)

s

Hourly Emission Factor:
Where: Ey = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h )
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a) Where: Eq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
hourly emission factor (Ib/VMT)

P = number of days in a year with at least 0.01 inches of precipitation

Notes:

* Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

®Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

* Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 4AE and 7A/78
Road Number 13
Truck type| Cat 793
Average Truck Weight [tons] 220
Hourly VMT T 68.27
Annual VMT [miles/year]’ 598007.38
Control Efficiency [%]’ 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate” Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [1b/yr]
[Ib/vMT] [Ib/vMT] Uncontrolled | Controlled | Uncontrolled Controlled
Particulate Matter (PM 2.5) 037 045 109.78 1230 31.01 347
Particulate Matter (PM 10) 454 454 135834 152.13 31012 3473
Particulate Matter (TSP) 17.82 17.82 532067 596.92 121682 136.28
Emission Factor Constants 4AE and 7A/7B Total Maximum Fugitive Emissions” Emissions per Volume Source’
Number of
Controlled Controlled Uncontroll
Parameter PM, 5 PM,, TSP, [tons/year] | [Ib/hr] | [tons/year] | [ib/hr] sources year] | [ib/hr] year] [Ib/hr]
K 015 150 4.90 Particulate Matter (PM 2.5) 1230 347 109.78 | 31.01 29 042 012 379 1.07
a* 090 0.90 070 Particulate Matter (PM 10) 152.13 3473 135834 | 310.12 29 525 120 | 4684 | 1069
b* 045 045 045 Particulate Matter (TSP) 596.92 13628 | 532067 | 1216.82 29 2058 470 | 18378 | 4196
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The
following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where:

emission factor in Ib/VMT

Ib = pounds of pollutant

VMT = vehicle miles traveled

k = particle size multiplier (Ib/VMT)

a = empirical constant (unit less)

mpirical constant (unit less)

s = surface silt content, (%)

W = mean vehicle weight, full vs. empty (tons)

Hourly Emission Factor:
Where: Ey = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h )
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a) Where: Eq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
hourly emission factor (Ib/VMT)

P = number of days in a year with at least 0.01 inches of precipitation

Notes:

* Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

®Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

* Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name West 6D Stockpile
Road Number 14
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 6.15
Annual VMT [miles/year]’) 53874.54
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate” Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 9.89 111 2.79 0.31
Particulate Matter (PM 10) 4.54 4.54 12237 13.71 27.94 313
Particulate Matter (TSP) 17.82 17.82 480.15 53.78 109.62 12.28
Emission Factor Constants West 6D Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 111 031 9.89 279 3 037 0.10 330 093
a* 0.90 0.90 070 Particulate Matter (PM 10) 1371 313 12237 | 2794 3 457 104 | 4079 | 931
b* 045 045 045 Particulate Matter (TSP) 53.78 1228 48015 | 10962 3 17.93 409 | 160.05 | 3654
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:
Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 4AW Stockpile
Road Number 15
Truck type| Cat 793
Average Truck Weight [tons] 220
Hourly VMT T 32.60
Annual VMT [miles/year]’ 285535.06
Control Efficiency [%]’ 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate” Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [1b/yr]
[Ib/vMT] [Ib/vMT] Uncontrolled | Controlled | Uncontrolled Controlled
Particulate Matter (PM 2.5) 037 045 52.42 5.87 1481 1.66
Particulate Matter (PM 10) 454 454 648.58 72.64 148.08 16.58
Particulate Matter (TSP) 17.82 17.82 2544.80 285.02 581.00 65.07
Emission Factor Constants 4AW Stockpile Total Maximum Fugitive Emissions” Emissions per Volume Source’
Number of
Controlled Controlled Uncontroll
Parameter PM, 5 PM,, TSP, [tons/year] | [Ib/hr] | [tons/year] | [ib/hr] sources year] | [ib/hr] year] [Ib/hr]
K 015 150 4.90 Particulate Matter (PM 2.5) 5.87 166 5242 1481 13 045 013 4.03 114
a* 0.90 0.90 070 Particulate Matter (PM 10) 7264 1658 64858 | 148.08 13 559 128 | 4989 | 1139
b* 045 045 045 Particulate Matter (TSP) 285.02 6507 | 254480 | 581.00 13 2192 501 | 19575 | 4469
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The
following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where:

emission factor in Ib/VMT

Ib = pounds of pollutant

VMT = vehicle miles traveled

k = particle size multiplier (Ib/VMT)

a = empirical constant (unit less)

mpirical constant (unit less)

urface silt content, (%)

W = mean vehicle weight, full vs. empty (tons)

s

Hourly Emission Factor:
Where: Ey = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h )
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a) Where: Eq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
hourly emission factor (Ib/VMT)

P = number of days in a year with at least 0.01 inches of precipitation

Notes:

* Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

®Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

* Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 4D Stockpile
Road Number 16
Truck type Cat 793
Average Truck Weight [tons] 220
Hourly VMT [miles/hour]’| 75.03
Annual VMT [miles/year]’| 657269.37
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.37 0.45 120.66 13.51 34.09 3.82
Particulate Matter (PM 10) 4.54 4.54 1492.95 167.21 340.86 38.18
Particulate Matter (TSP) 17.82 17.82 5857.83 656.08 1337.41 149.79
Emission Factor Constants 4D Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [Ib/hr] Jtons/year] [ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 1351 382 12066 | 34.09 39 035 0.10 3.09 0.87
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 167.21 3818 | 149295 | 34086 39 429 098 | 3828 | 874
b* 0.45 0.45 045 Particulate Matter (TSP) 656.08 | 149.79 | 5857.83 | 1337.41 39 16.82 384 | 15020 | 34.29
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)

d = average hourly daytime traffic rate, roundtrips per hour (h)

L =longest haul road length in miles (roundtrip)
By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a )
E = hourly emission factor (Ib/VMT)

P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 2A Stockpile
Road Number 17
Truck type F650
Average Truck Weight [tons] 1
Hourly VMT [miles/hour]’| 0.01
Annual VMT [miles/year]’ 76.65
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.10 0.12 0.00 0.00 0.00 0.00
Particulate Matter (PM 10) 118 118 0.05 0.01 0.01 0.00
Particulate Matter (TSP) 4.63 4.63 0.18 0.02 0.04 0.00
Emission Factor Constants 2A Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [ib/hr] | tons/year] [ ib/hr]
i 015 1.50 4.90 Particulate Matter (PM 2.5) 4.09E04 | 1.16E-04 | 3.656-03 | 1.03E-03 17 241605 | 6.80E06| 215E-04 | 6.07E05
a* 090 0.90 070 Particulate Matter (PM 10) 0.005 0.001 0.045 0010 17 298604 | 6.80E 05| 266E-03 | 6.07E04
b* 045 045 045 Particulate Matter (TSP) 0.020 0.005 0177 0.041 17 117603 | 2676-04| 1.04E02 | 238603
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
£ = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name West Main Road
Road Number 18
Truck type F650
Average Truck Weight [tons] 1
Hourly VMT [miles/hour]’| 0.05
Annual VMT [miles/year]’) 43557
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.10 0.12 0.02 0.00 0.01 0.00
Particulate Matter (PM 10) 118 118 0.26 0.03 0.06 0.01
Particulate Matter (TSP) 4.63 4.63 1.01 0.11 0.23 0.03
Emission Factor Constants West Main Road Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [ib/hr] | tons/year] [ ib/hr]
i 015 1.50 4.90 Particulate Matter (PM 2.5) 233603 | 6.57E-04 | 2.08E-02 | 5.87E-03 94 247605 | 6.99E06| 221E-04 | 6.24E05
a* 090 0.90 070 Particulate Matter (PM 10) 0.029 0.007 0257 0.059 94 3.066-04 | 6.99E05| 273E-03 | 6.24E04
b* 045 045 045 Particulate Matter (TSP) 0113 0.026 1.008 0230 94 1.20E03 | 274604 | 1.07E02 | 2.456-03
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 28 Stockpile
Road Number 19
Truck type 7650
Average Truck Weight [tons] 11
Hourly VMT [miles/hour]' 001
Annual VMT [miles/year]’| 75.43
Control Efficiency [%] 88.80%
Annual Uncontrolled | Hourly Controlled Emission “Annual Emission Rate” Hourly Emission Rate"
Criteria Pollutant Emission Factor® Factor® [tons/year] ]
[Ib/VMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.10 012 0.00 0.00 0.00 0.00
Particulate Matter (PM 10) 118 118 004 0.00 001 0.00
Particulate Matter (TSP) 263 463 0.17 0.02 0.04 0.00
Emission Factor Constants. 28 Stockpile Total Maximum Fugitive Emissions” Number of Emissions per Volume Source’
Controlled Uncontrolled | 1 % Controlled Uncontrolled
Parameter PMys PMyo TSP [tons/year] [ [b/hr] | [tons/year] [ [ib/hr] [tons/year] | [Ib/hr] | [tons/year] [ [ib/hr]
k* 0.15 1.50 4.90 Particulate Matter (PM 2.5) 4.03E-04 1.14€-04 3.60E-03 1.02€-03 16 2.52E-05 7.11E-06 | 2.25E-04 6.35E-05
a* 090 090 070 Particulate Matter (PM 10) 0.005 0.001 0045 0010 16 312604 | 71605 2.78E03 | 6.356-04
b* 045 045 045 Particulate Matter (TSP) 0020 0.004 0175 0040 16 122603 | 279604 109E-02 | 2.496-03
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The
following equations are recommended for industrial sites:

Where: E = emission factor in lo/VMT
b = pounds of pollutant
VMT = vehicle miles traveled
k = particle size multiplier (Ib/VMT)
mpirical constant (unit less)
b = empirical constant (unit less)
s = surface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Hourly Emission Factor:
Where: E, = hourly emission factor (Ib/hr)

E= emission factor (Ib/VMT)

verage hourly daytime traffic rate, roundtrips per hour (h™)
longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: Eoq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
€ = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:

Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

2 Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

“ Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
* Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

*Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

* Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.
Feb-20
Road Name

Copper Mountain
Road Number 20

Truck type 7650
Average Truck Weight [tons] 11
Hourly VMT [miles/hour]' 002
Annual VMT [miles/year]’| 133.83
Control Efficiency [%] 88.80%
Annual Uncontrolled | Hourly Controlled Emission “Annual Emission Rate” Hourly Emission Rate"
Criteria Pollutant Emission Factor® Factor® [tons/year] ]
[Ib/VMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.10 012 0.01 0.00 0.00 0.00
Particulate Matter (PM 10) 118 118 0.08 001 002 0.00
Particulate Matter (TSP) 263 463 031 0.03 007 001
Emission Factor Constants. Copper Mountain Total Maximum Fugitive Emissions” Number of Emissions per Volume Source’
Controlled Uncontrolled | 1 % Controlled Uncontrolled
Parameter PMys PM,, TSP [tons/year] [ [b/hr] | [tons/year] [ [ib/hr] [tons/year] | [Ib/hr] | [tons/year] [ [ib/hr]
k* 0.15 1.50 4.90 Particulate Matter (PM 2.5) 7.15E-04 2.02E-04 6.38E-03 1.80E-03 29 2.46E-05 6.96E-06 | 2.20E-04 6.22E-05
a* 090 090 070 Particulate Matter (PM 10) 0.009 0.002 0079 0018 29 305604 | 6.96E-05| 272603 | 6.226-04
b* 0.45 045 045 Particulate Matter (TSP) 0035 0.008 0310 0071 29 120603 | 273604 107602 | 2.446-03
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The
following equations are recommended for industrial sites:
(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in lo/VMT
b = pounds of pollutant
VMT = vehicle miles traveled
k = particle size multiplier (Ib/VMT)
mpirical constant (unit less)
b = empirical constant (unit less)
s = surface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

Hourly Emission Factor:
Where: E, = hourly emission factor (Ib/hr)

E= emission factor (Ib/VMT)

verage hourly daytime traffic rate, roundtrips per hour (h™)
longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:
(AP-42, Chapter 13.2.2, Equation 1a ) Where: Eoq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
€ = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)
* Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)

3Control Efficiency is set at 88.8%; see control efficiency page for more info.

“ Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

®Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

* Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 9A Stockpile
Road Number 21
Truck type F650
Average Truck Weight [tons] 1
Hourly VMT [miles/hour]’| 0.02
Annual VMT [miles/year]’ 139.92
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.10 0.12 0.01 0.00 0.00 0.00
Particulate Matter (PM 10) 118 118 0.08 0.01 0.02 0.00
Particulate Matter (TSP) 4.63 4.63 0.32 0.04 0.07 0.01
Emission Factor Constants 9A Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [ib/hr] | tons/year] [ ib/hr]
i 0.15 1.50 4.90 Particulate Matter (PM 2.5) 747604 | 2.11E-04 | 6.67E-03 | 1.88E-03 29 258605 | 7.28E06| 230E-04 | 6.50E-05
a* 090 0.90 070 Particulate Matter (PM 10) 0.009 0.002 0.083 0019 29 39604 | 7.28E05| 285603 | 6.50E04
b* 045 045 045 Particulate Matter (TSP) 0.036 0.008 0324 0074 29 125603 | 2.86604| 1.12E02 | 2.556-03
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a ) Where: E.,; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
3Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 9AX Stockpile
Road Number 2
Truck type F650
Average Truck Weight [tons] 1
Hourly VMT [miles/hour]’| 0.01
Annual VMT [miles/year]’ 70.57
Control Efficiency [%]’) 88.80%
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor” Factor’ [tons/year] [Ib/yr]
[ib/vMT] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.10 0.12 0.00 0.00 0.00 0.00
Particulate Matter (PM 10) 118 118 0.04 0.00 0.01 0.00
Particulate Matter (TSP) 4.63 4.63 0.16 0.02 0.04 0.00
Emission Factor Constants 9AX Stockpile Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Uncontrolled LU Controlled
volume sources
Parameter PM, 5 PMy, TSP [tons/year] | [Ib/hr] | [tons/year] [ ib/hr] [tons/year] | [ib/hr] | tons/year] [ ib/hr]
i 015 1.50 4.90 Particulate Matter (PM 2.5) 3.776-04 | 1.06E-04 | 3.36E-03 | 9.51E-04 15 251605 | 7.10E06| 224E-04 | 6.34E05
a* 0.90 0.90 070 Particulate Matter (PM 10) 0.005 0.001 0042 0010 15 311604 | 7.10E05| 278E-03 | 6.34E04
b* 045 045 045 Particulate Matter (TSP) 0018 0.004 0163 0.037 15 122603 | 278604 | 1.09E02 | 2.49E-03
silt content 28
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The

following equations are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)
mpirical constant (unit less)
empirical constant (unit less)
urface silt content, (%)
W = mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h)
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E.; = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
£ = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)
? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)

3Control Efficiency is set at 88.8%; see control efficiency page for more info.
* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

® Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

°Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name STP.
Road Number R1
Truck type] Cat 730 Cat 769,
Average Truck Weight [tons] 309 395
Hourly VMT [miles/hour]'| 45.52 3561
Annual VMT [miles/year]’ 199391.59 155979.75
Control Efficiency [%]] 88.80% 88.80%
Annual Uncontrolled Hourly Controlled Emission Annual Emission Rate® Hourly Emission Rate® Annual Uncontrolled | Hourly Controlled Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [b/yr] Emission Factor® Emission Factor® [tons/year]
[Ib/vMmT] [Ib/vMT] Controlled Controlled [] (Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 1513 1.69 8.55 0.96 017 021 13.22 148 7.47 0.84
Particulate Matter (PM 10) 1.88 1.88 187.24 20.97 85.50 9.58 1.70 2.10 132.21 14.81 74.70 8.37
Particulate Matter (TSP) 737 7.37 734.67 82.28 335.47 3757 6.65 823 518.76 58.10 293.09 3283
Emission Factor Constants stP Total Maximum Fugitive Emissions® Emissions per Volume Source”
Number of
Controlled ) Controlled
Parameter P, PMy; TSP [tons/year] [1b/hr] [tons/year] | [ib/hr) [tons/year] | [ib/hr] | [tons/year] [ [ib/hr]
0.15 1.50 4.90 Particulate Matter (PM 2.5) 1.69 0.96 1513 8.55 99 0.02 0.01 0.15 0.09
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 20.971 9.576 187.240 85.498 99 0.21 0.10 1.89 0.86
b* 045 045 045 Particulate Matter (TSP) 82283 37572 734,669 335.465 99 083 038 7.42 339
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The following equations

are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
b = pounds of pollutant
VMT = vehicle miles traveled
k = particle size multiplier (Ib/VMT)
a = empirical constant (unit less)
b = empirical constant (unit less)
s = surface silt content, (%)
W =mean vehicle weight, full vs. empty (tons)
Hourly Emission Factor:
Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d =average hourly daytime traffic rate, roundtrips per hour (h")
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a ) Where: E, = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
* Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

“Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions  Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)



Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 1A/18
Road Number R2.
Truck type] Cat 730 Cat 769
Average Truck Weight [tons]| 309 39.5
Hourly YMT | 85.01 66.50
Annual VMT [miles/yearl’ 372323.62 291260.76
Control Efficiency [%]’|
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Uncontrolled | Hourly Controlled
Criteria Pollutant Emission Factor® Factor® [tons/year] 1 Emission Factor” ission Factor’ jear]
Tib/vmT] Tib/vmT] Controlled Controlled Tib/vMT] Tib/vmT] Controlled Controlled
Particulate Matter (PM 2.5) 0.15 0.19 28.26 3.16 15.96 179 0.17 021 24.69 277 13.95 1.56
Particulate Matter (PM 10) 1.88 1.88 349.63 39.16 159.65 17.88 170 2.10 246.88 27.65 139.48 15.62
Particulate Matter (TSP) 7.37 737 1371.85 153.65 626.41 70.16 6.65 8.23 968.69 108.49 547.28 61.30
Emission Factor Constants 1A/18 Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Number of Controlled
Parameter PM,s PMy, TSP [tons/year] [ib/hr] [tons/year] | [ib/hr] [tons/year] [ [Ib/hr] | [tons/year] | [ib/hr]
k* 0.15 1.50 4.90 Particulate Matter (PM 2.5) 179 28.26 15.96 50 0.04 0.32
a* 090 090 070 Particulate Matter (PM 10) 39.159 17.881 349.633 159.650 50 078 036 699 319
b* 045 045 045 Particulate Matter (TSP) 153.647 70.158 1371846 | 626414 50 307 140 27.44 1253
silt content 4.8
P [days] 70

Fugi
are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a)

Hourly Emission Factor:

Where: E = emission factor in Ib/VMT
Ib = pounds of pollutant
VI

MT = vehicle miles traveled

k= particle size multiplier (Ib/VMT)

a=empi
b = empirical constant (unit less)

s = surface silt content, (%)

W = mean vehicle weight, full vs. empty (tons)

I constant (unit less)

Where: E, = hourly emission factor (Ib/hr)

E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h™)
L= longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a)

Notes:
*Hourly Vehicle Miles Traveled =
? Annual Vehicle Miles Travele

emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Se

Where: Eq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

(trips/hour) * L (mile/trip)
Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)

“Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

# Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

5

Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road
7 Emission per Volume source = Total Emissions + Number of Volume Sources
* Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

n 13.2.2, Unpaved Roads (November 2006). The following equations




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name Tailings
Road Number R3
Truck type] Cat 730 Cat 769
Average Truck Weight [tons] 309 395
Hourly VMT [miles/hour]'| 4.10 3.21
Annual VMT [miles/year]’ 17954.69 14045.57
Control Efficiency [%]] 88.80% 88.80%
Annual Uncontrolled Hourly Controlled Emission Annual Emission Rate® Hourly Emission Rate® Annual Uncontrolled [ Hourly Controlled Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] yr] Emission Factor® Emission Factor® [tons/year] 1
[Ib/vMmT] [Ib/vMT] Controlled Controlled [] (Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.15 0.19 136 0.77 0.21 119 0.67
Particulate Matter (PM 10) 1.88 1.88 16.86 1.89 7.70 0.86 1.70 2.10 11.91 133 6.73 0.75
Particulate Matter (TSP) 737 7.37 66.16 741 3021 338 6.65 823 26.71 523 2639 296
Emission Factor Constants Total Maximum Fugitive Emissions® Emissions per Volume Source”
Number of
Controlled ) Controlled
Parameter PM,s PMy; TSP [tons/year] [1b/hr] [tons/year] | [ib/hr) [tons/year] | [ib/hr] | [tons/year] [ [ib/hr]
0.15 1.50 4.90 Particulate Matter (PM 2.5) 0.15 0.09 136 0.77 8 0.02 0.01 0.17 0.10
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 1.888 0.862 16.860 7.699 8 0.24 0.11 211 0.96
b* 045 045 045 Particulate Matter (TSP) 7.409 3383 66.155 30208 8 093 0.42 827 378
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The following equations

are recommended for industrial sites:

Where: E = emission factor in Ib/VMT
b = pounds of pollutant
VMT = vehicle miles traveled
k = particle size multiplier (Ib/VMT)
= empirical constant (unit less)
b = empirical constant (unit less)
s = surface silt content, (%)
W =mean vehicle weight, full vs. empty (tons)

(AP-42, Chapter 13.2.2, Equation 1a)

Hourly Emission Factor:
E,= hourly emission factor (Ib/hr)

E= emission factor (Ib/VMT)

Where:

d = average hourly daytime traffic rate, rounditrips per hour (h”)

L= longest haul road length in miles (roundrip)
By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a )
E = hourly emission factor (Ib/VMT)

P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
* Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

“Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions  Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)

Where: E,, = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)




Freeport-McMoRan Tyrone Inc.
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Road Name P Plant
Road Number R4
Truck type] Cat 730 Cat 769
Average Truck Weight [tons] 309 395
Hourly VMT [miles/hour]'| 8.90 6.96
Annual VMT [miles/year]’ 38980.58 30493.67
Control Efficiency [%]] 88.80% 88.80%
Annual Uncontrolled Hourly Controlled Emission Annual Emission Rate® Hourly Emission Rate® Annual Uncontrolled [ Hourly Controlled Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [b/yr] Emission Factor® Emission Factor® [tons/year]
[Ib/vMmT] [Ib/vMT] Controlled Controlled [] (Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 0.15 0.19 2.96 033 167 0.21 2.58 0.29 1.46 0.16
Particulate Matter (PM 10) 1.88 1.88 36.60 4.10 16.71 1.87 1.70 2.10 25.85 2.89 14.60 1.64
Particulate Matter (TSP) 737 7.37 14363 16.09 65.58 7.35 6.65 823 10142 1136 57.30 6.42
Emission Factor Constants P Plant Total Maximum Fugitive Emissions® Emissions per Volume Source”
Number of
Controlled ) Controlled
Parameter P, PMy; TSP [tons/year] [1b/hr] [tons/year] | [ib/hr) [tons/year] | [ib/hr] | [tons/year] [ [ib/hr]
0.15 1.50 4.90 Particulate Matter (PM 2.5) 033 0.19 2.96 1.67 8 0.04 0.02 037 0.21
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 4.100 1.872 36.605 16.715 8 0.51 0.23 4.58 2.09
b* 045 045 045 Particulate Matter (TSP) 16.086 7.345 143.626 65.583 8 201 092 17.95 820
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The following equations

are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
b = pounds of pollutant
VMT = vehicle miles traveled
k = particle size multiplier (Ib/VMT)
= empirical constant (unit less)
b = empirical constant (unit less)
s = surface silt content, (%)
W =mean vehicle weight, full vs. empty (tons)
Hourly Emission Factor:
Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d =average hourly daytime traffic rate, roundtrips per hour (h")
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a ) Where: E, = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
* Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

“Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions  Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)
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Road Name Large Reclamation
Road Number RS
Truck type] Cat 730 Cat 769
Average Truck Weight [tons] 309 395
Hourly VMT [miles/hour]'| 90.88 7110
Annual VMT [miles/year]’ 398074.43 311405.06
Control Efficiency [%]] 88.80% 88.80%
Annual Uncontrolled Hourly Controlled Emission Annual Emission Rate® Hourly Emission Rate® Annual Uncontrolled [ Hourly Controlled Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor® [tons/year] [b/yr] Emission Factor® Emission Factor® [tons/year]
[Ib/vMmT] [Ib/vMT] Controlled Controlled [] [Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 30.21 . 17.07 191 017 0.21 26.40 2.96 14.91 X
Particulate Matter (PM 10) 1.88 1.88 373.81 41.87 170.69 19.12 1.70 2.10 263.96 29.56 149.13 16.70
Particulate Matter (TSP) 737 7.37 1466.73 164.27 669.74 75.01 6.65 823 1035.68 116.00 585.13 6553
Emission Factor Constants Large Reclamation Total Maximum Fugitive Emissions® Emissions per Volume Source”
Number of
Controlled ) Controlled
Parameter PM,s PMy; TSP [tons/year] [1b/hr] [tons/year] | [ib/hr) [tons/year] | [ib/hr] | [tons/year] [ [ib/hr]
0.15 1.50 4.90 Particulate Matter (PM 2.5) 3.38 191 30.21 17.07 88 0.04 0.02 0.34 0.19
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 41.867 19.117 373.815 170.692 88 0.48 0.22 4.25 1.94
b* 045 045 045 Particulate Matter (TSP) 164.273 75.011 1466726 | 660.738 88 187 085 16.67 7.61
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The following equations

are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
b = pounds of pollutant
VMT = vehicle miles traveled
k = particle size multiplier (Ib/VMT)
= empirical constant (unit less)
b = empirical constant (unit less)
s = surface silt content, (%)
W =mean vehicle weight, full vs. empty (tons)
Hourly Emission Factor:
Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d =average hourly daytime traffic rate, roundtrips per hour (h")
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

Where: E,, = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

(AP-42, Chapter 13.2.2, Equation 1a )

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
* Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

“Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions  Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)




Freeport-McMoRan Tyrone Inc.

Feb-20
Road Name 2C4A7BS
Road Number R6
Truck type| Cat 730 Cat 769
Average Truck Weight [tons] 309 395
Hourly VMT [miles/hour]'| 53.94 42.19
Annual VMT [mlles/vear]l 236245.95 184810.13
Control Efficiency [%]] 88.80% 88.80%
Annual Uncontrolled Hourly Controlled Emission Annual Emission Rate® Hourly Emission Rate® Annual Uncontrolled [ Hourly Controlled Annual Emission Rate® Hourly Emission Rate®
Criteria Pollutant Emission Factor® Factor’ [tons/year] [ib/yr] Emission Factor” Emission Factor” [tons/year]
[Ib/vMmT] [Ib/vMT] Controlled Controlled [] (Ib/VMT] Controlled Controlled
Particulate Matter (PM 2.5) 17.93 2.01 10.13 113 017 0.21 15.67 175 8.85
Particulate Matter (PM 10) 1.88 1.88 221.85 24.85 101.30 1135 1.70 2.10 156.65 17.54 88.50 9.91
Particulate Matter (TSP) 737 7.37 870.46 97.49 397.47 2452 6.65 823 614.65 68.84 347.26 38.89
Emission Factor Constants 2C4A78S Total Maximum Fugitive Emissions® Emissions per Volume Source”
Number of
Controlled ) Controlled
Parameter P, PMy; TSP [tons/year] [1b/hr] [tons/year] | [ib/hr) [tons/year] | [ib/hr] | [tons/year] [ [ib/hr]
0.15 1.50 4.90 Particulate Matter (PM 2.5) 2.01 113 17.93 10.13 27 0.07 0.04 0.66 0.38
a* 0.90 0.90 0.70 Particulate Matter (PM 10) 24.847 11.346 221.848 101.301 27 0.92 0.42 822 3.75
b* 045 045 045 Particulate Matter (TSP) 97.492 44517 870.461 397.471 27 361 165 3224 14.72
silt content 48
P [days] 70

Fugitive emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Section 13.2.2, Unpaved Roads (November 2006). The following equations

are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a) Where: E = emission factor in Ib/VMT
b = pounds of pollutant
VMT = vehicle miles traveled
k = particle size multiplier (Ib/VMT)
a = empirical constant (unit less)
b = empirical constant (unit less)
s = surface silt content, (%)
W =mean vehicle weight, full vs. empty (tons)
Hourly Emission Factor:
Where: E, = hourly emission factor (Ib/hr)
E= emission factor (Ib/VMT)
d =average hourly daytime traffic rate, roundtrips per hour (h")
L = longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a ) Where: E, = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)
E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

Notes:
*Hourly Vehicle Miles Traveled = d (trips/hour) * L (mile/trip)

? Annual Vehicle Miles Traveled = Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)
*Control Efficiency is set at 88.8%; see control efficiency page for more info.

* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.
* Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000

“Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions  Number of Volume Sources

*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)
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Road Name 28 Reclamation
Road Number
Truck type] Cat 730 Cat 769
Average Truck Weight [tons]| 309 39.5
Hourly VMT i 42.61 3333
Annual VMT [miles/year]’| 186634.30 146000.00
Control Efficiency [%]’|
Annual Uncontrolled | Hourly Controlled Emission ‘Annual Uncontrolled | Hourly Controlled
Criteria Pollutant Emission Factor® Factor’ [tons/year] 1 Emission Factor® ission Factor® jear]
Tib/vmT] Tib/vmT] Controlled Controlled Tib/vMT] Tib/vmT] Controlled Controlled
Particulate Matter (PM 2.5) 0.15 0.19 14.16 1.59 8.00 0.90 017 021 12.38 139 6.99 0.78
Particulate Matter (PM 10) 1.88 1.88 175.26 19.63 80.03 8.96 170 2.10 12375 13.86 69.92 7.83
Particulate Matter (TSP) 7.37 737 687.66 77.02 314.00 3517 6.65 8.23 485.57 54.38 27433 3073
Emission Factor Constants 2B Reclamation Total Maximum Fugitive Emissions® Emissions per Volume Source”
Controlled Number of Controlles
Parameter PM,s PMy, TSP [tons/year] [ib/hr] [tons/year] | [ib/hr] [tons/year] [ [Ib/hr] | [tons/year] | [ib/hr]
k* 0.15 1.50 4.90 Particulate Matter (PM 2.5) 1.59 0.90 14.16 .. 21 0.04 0.38
a* 090 090 070 Particulate Matter (PM 10) 19,629 8963 175.260 80.028 2 093 043 835 381
b* 045 045 045 Particulate Matter (TSP) 77.018 35.168 687.664 | 314.002 2 367 167 3275 14.95
silt content 4.8
P [days] 70

Fugi
are recommended for industrial sites:

(AP-42, Chapter 13.2.2, Equation 1a)

Hourly Emission Factor:

Where: E = emission factor in Ib/VMT

2= empi
b = empirical constant (unit less)
5 = surface silt content, (%)

W = mean vehicle weight, full vs. empty (tons)

b = pounds of pollutant
VMT = vehicle miles traveled
k= particle size multiplier (Ib/VMT)

| constant (unit less)

Where: E, = hourly emission factor (Ib/hr)

E= emission factor (Ib/VMT)
d = average hourly daytime traffic rate, roundtrips per hour (h™)
L= longest haul road length in miles (roundtrip)

By considering annual natural mitigation from rainfall, the annual emission factor is affected:

(AP-42, Chapter 13.2.2, Equation 1a)

Notes:
*Hourly Vehicle Miles Traveled =
? Annual Vehicle Miles Travele

emissions from traffic on unpaved surfaces by vehicles such as haul trucks and maintenance vehicles were estimated using EPA AP-42 emission factors, Se

Where: Eq = annual emission factor extrapolated for annual natural mitigation (Ib/VMT)

(trips/hour) * L (mile/trip)
Hourly Vehicle Miles Traveled (miles/hour) * Annual Operating Hours (hours/year)

E = hourly emission factor (Ib/VMT)
P = number of days in a year with at least 0.01 inches of precipitation

“Control Efficiency is set at 88.8%; see control efficiency page for more info.
* Emission factors are from AP-42, Chapter 13.2.2, Unpaved Roads, vehicles traveling on unpaved surfaces at industrial sites.

# Annual Emission Rate = Annual Uncontrolled Emission Factor * Annual VMT + 2000
*Hourly Emission Rate = Hourly Uncontrolled Emission Factor * Hourly VMT

6 Total Emission are the sum of all truck emissions operating on that road

7 Emission per Volume source = Total Emissions + Number of Volume Sources
*Values for k, a, and b obtained from AP-42, Chapter 13.2.2, Unpaved Roads, Table 13.2.2-2 (November 2006)

n 13.2.2, Unpaved Roads (November 2006). The following equations
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Gettysburg Blasting Calculations

Inputs
Basis

Maximum amount of blasting agent/day:
Maximum number of blasts/day:
Maximum amount of blasting agent/event:
Maximum amount of blasting agent/year:
Maximum horizontal area per blast:

Diesel fuel usage:

Diesel fuel usage:

200,000 Ibs
2 blasts/day
160,000 lbs
75,000 tons
85,000 ft*
1,846 gal/day
1,384,615 gal/yr

As permitted

As permitted
Based on typical blast hole pattern

Diesel fuel oil to ammonium nitrate blasting products ratio:

Diesel Fuel Density =

Criteria Pollutant

Emission Factor
(Ib/ton blasting

agent)1

Emission Rate >

(Ib/event) (Ib/day) (ton/yr) (Ib/hr)
Nitrogen Oxides (NO,) 1.8 144.00 288.00 67.50 144.00
Carbon Monoxide (CO) 40.64 3,251.20 6,502.40 1,524.00 | 3,251.20
Sulfur Dioxide (SO,) 0.0036 0.29 0.58 0.14 0.29
. e 4
Criteria Pollutant Emission Rate 5
(Ib/event) (Ib/day) (ton/yr) (Ib/hr)
PM (TSP) 346.9 693.88 90.20 346.94
PMy, 180.4 360.82 46.91 180.41
PM, 5 10.4 20.82 2.71 10.41
. e 6
Pollutant Emission Factor EmissloniRate
ollutan
(Ib/MMBtu)® | (Ib/day) (ton/yr)
co, 162.712 41454.0 15545.3
N,O 0.00132 0.34 0.13
CH, 0.0066 1.68 0.63
CO,e 15598.60
Notes:

1. NOx emission factor is the average of measurements from "NOx Emissions from Blasting Operations in Open-Cut Coal
Mining" by Moetaz I. Attalla, Stuart J. Day, Tony Lange, William Lilley, and Scott Morgan (2008).

CO emission factor is the average of the measurements in "Factors Affecting Anfo Fumes Production" by James H. Rowland IlI

and Richard Mainiero (2001).

SO, emissions are based on a diesel sulfur content of 15 ppm assuming complete conversion to SO..

2. Pound per event emission rates are based on a maximum use of blasting agent per event. Annual emission rates are based

on a maximum annual use of blasting agent.

E(lb j:EF
year

Ib
(tonof blasting agent

Jx(blasting agent

to
year

3. Pound per hour modeling rate is based the daily emission rates (Ib/day) which is converted to a pound per hour rate.
4. Particulate blasting emissions are based on emission factors from AP-42 Table 11.9-1.

5. CO,, N,0, and CH, emission factor per 40 CFR 98 Subpart C, Table C-1, and Table C-2.

6. CO,, N,O, and CH, emissions calculated based on emission factors, diesel fuel usage, and diesel fuel HHV of
0.138 MMBtu/gal per 40 CFR 98 Subpart C Table C-1

6.5 lb/gal

6%
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Mohawk Blasting Calculations
Inputs
Basis
Maximum amount of blasting agent/day: 200,000 Ibs As permitted
Maximum number of blasts/day: 2 blasts/day
Maximum amount of blasting agent/event: 160,000 Ibs
Maximum amount of blasting agent/year: 75,000 tons As permitted
Maximum horizontal area per blast: 125,000 ft* Based on typical blast hole pattern
Diesel fuel usage: 1,846 gal/day Diesel fuel oil to ammonium nitrate blasting products ratio: 6%
Diesel fuel usage: 1,384,615 gal/yr Diesel Fuel Density = 6.5 Ib/gal
Emission
L Factor (Ib/ton Emission Rate
Criteria Pollutant .
blasting
agent)’ | (Ib/event) | (Ib/day) (ton/yr) | (Ib/hr)’
Nitrogen Oxides (NO,) 1.8 144.00 288.00 67.50 144.00
Carbon Monoxide (CO) 40.64 3,251.20 6,502.40 1,524.00 3,251.20
Sulfur Dioxide (SO,) 0.0036 0.29 0.58 0.14 0.29
.. 4
Criteria Pollutant Emission Rate 5
(Ib/event) (Ib/day) (ton/yr) (Ib/hr)
PM (TSP) 618.7 1237.44 160.87 618.72
PMy, 321.7 643.47 83.65 321.73
PM, 5 18.6 37.12 4.83 18.56
Emission Emission Rate °
Pollutant Factor
Ib/da ton/yr
(Ib/MMBtu)’ (Ib/day) (ton/yr)
co, 162.712 41454.0 15545.3
N,O 0.00132 0.34 0.13
CH, 0.0066 1.68 0.63
CO,e 15598.60
Notes:

1. NOx emission factor is the average of measurements from "NOx Emissions from Blasting Operations in Open-Cut Coal
Mining" by Moetaz |. Attalla, Stuart J. Day, Tony Lange, William Lilley, and Scott Morgan (2008).

CO emission factor is the average of the measurements in "Factors Affecting Anfo Fumes Production" by James H. Rowland Ill
and Richard Mainiero (2001).

SO, emissions are based on a diesel sulfur content of 15 ppm assuming complete conversion to SO,.

2. Pound per event emission rates are based on a maximum use of blasting agent per event. Annual emission rates are based
on a maximum annual use of blasting agent.

b b . ton
E|—|=EF : | blagting agent—
3. Pound p year tOﬂOf b|a9f|ng agmt yw converted to a pound per hour rate.
4. Particule _ _ L .l ... _..___lo1.
5. CO,, N,0O, and CH, emission factor per 40 CFR 98 Subpart C, Table C-1, and Table C-2.
6. CO,, N,O, and CH, emissions calculated based on emission factors, diesel fuel usage, and diesel fuel HHV of
0.138 MMBtu/gal per 40 CFR 98 Subpart C Table C-1
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Material Handling

Material Handling Emission Factors

The emission factors for material handling are based on AP-42, Chapter 11.19.2, Table 11.19.2-2 Crushed Stone Processing and Pulverized Mineral
Processing (August 2004) for Truck Unloading - Fragmented Stone.

The basis for these emission factors is the PM;, emission factor for truck unloading of fragmented stone in Table 11.19.2-2. This table provides a PM,
emission factor, but does not provide PM, 5 or TSP emission factors. Therefore, PM, s and TSP emission factors were estimated as explained in the
footnotes below.

The following equation and emission factors were used for the emission calculations:

E(Lj —EF (Ej x (naterial mj
year ton year

Emission Factors for Mine Materials Handling: Truck Unloading - F d Stone
Pollutant Emission Factor
PV, 5 2.40E-06 b/ ton material
PMy 1.60E-05 b/ ton material
TSP? 4.18€-05 _lb / ton material
PM, s/PM;, Emission Factor ratio® 0.15
TSP/PM, Emission Factor average ratio (of AP-42 values)® 2.61

Maximum Mine Material Throughput

Little Rock 0 [tons/day]
Copper Mountain 0 [tons/day]
Valencia 0 [tons/day]
Mohawk 200,000 [tons/day]
Gettysburg 200,000 [tons/day]
Annual Operating Hours 8,760 [hrs/year]
Handling Instances® 3
Handling Instances (Gettysburg) 4 1

The following table summarizes particulate emissions for material handling from mining activities. Daily emissions are based on the maximum daily
throughput above. Annual emissions are based on the maximum daily throughput occurring 365 days a year. Hourly emissions are based on the
maximum annual emissions divided by 8,760 hours per year.

Rates

Parameter Mining Area [Ib/day] [ton/year] [Ib/hr]
PM, 5 0.00 0.00 0.000
PMyo Copper Leach 0.00 0.00 0.00
TSP 0.00 0.00 0.00
PM, 5 0.00 0.00 0.000
PMyo Little Rock 0.00 0.00 0.00
TSP 0.00 0.00 0.00
PM, 5 0.00 0.00 0.000
PM,, Copper Mountain 0.00 0.00 0.00
TSP 0.00 0.00 0.00
PM, 5 0.00 0.00 0.000
PMyo Valencia 0.00 0.00 0.00
TSP 0.00 0.00 0.00
PM, 5 1.44 0.26 0.060
PM,, Mohawk 9.60 1.75 0.40
TSP 25.08 4.58 1.05
PM, 5 0.48 0.088 0.020
PMyo Gettysburg 3.20 0.58 0.13
TSP 8.36 1.53 0.35
PM, 5 1.92 0.35 0.08
PMyo Total 12.80 2.34 0.53
TSP 33.44 6.10 1.39

! AP-42, Chapter 11.19.2 does not have an emission factor for PM, 5. A PM,, emission factor is provided in Table 11.19.2-2. A PM, 5 emission factor was
calculated from the available PM;, emission factor using the ratio of 0.15 PM2.5 / PM10 as recommended in the Background Document for AP-42,
Chapter 13.2.4, Revisions to Fine Fraction Ratios Used for AP-42 Fugitive Dust Emission Factors - November 2006.

2AP-42, Chapter 11.19.2 does not have an emission factor for TSP. An uncontrolled PM;, emission factor is provided in Table 11.19.2-2. An
uncontrolled TSP emission factor was calculated from the available uncontrolled PM,, emission factor using the TSP/PM, ratio calculated from the
following uncontrolled TSP and PMy, emission factors in Table 11.19.2-2: Tertiary Crushing (0.0054/0.0024 = 2.25); Fines Crushing (0.0390/0.0150 =
2.60); Screening (0.025/0.0087 = 2.87; and Conveyor Transfer Point (0.0030/0.00110 = 2.73). The average of these ratios ([2.25+2.60+2.87+2.73]/4 =

3 Handling Instances, also known as material drops, consist of ore shovel loading, haul truck loading, and haul truck unloading, totaling 3 steps.

# Unlike the other mining areas, Gettysburg will not have material loaded and hauled from the pit. Instead, the material will be blasted and pushed in
the pit using bulldozers. Therefore, material handling is limited to bulldozer pushing, which corresponds to 1 handling instance.
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Stockpile Material Handling

Uncontrolled Equation 1 Parameters’ Maximum
Handling Mine
Emission Factor’ k2 u?? Mm* Steps Throughput
Pollutant Ib/ton mph % tons/day
TSP 1.39E-03 0.74 7.58 4.30
PMyq 6.59E-04 0.35 7.58 4.30 2 400,000
PM,s 9.98E-05 0.053 7.58 4.30
Maximum Weighted TSP PM10 PM2.5

Production Rate ktpd ktpd Ib/hr tpy Ib/hr tpy Ib/hr tpy
Pitlet 0 0 0.00 0.00 0.00 0.00 0.00 0.00
Copper Leach 0 0 0.00 0.00 0.00 0.00 0.00 0.00
9AX 0 0 0.00 0.00 0.00 0.00 0.00 0.00
9A 0 0 0.00 0.00 0.00 0.00 0.00 0.00
2B 10 2 0.24 1.06 0.11 0.50 0.02 0.08
Copper Mountain 10 2 0.24 1.06 0.11 0.50 0.02 0.08
Valencia 0 0 0.00 0.00 0.00 0.00 0.00 0.00
Savannah 0 0 0.00 0.00 0.00 0.00 0.00 0.00
Gettysburg 200 42 4.83 21.15 2.28 10.00 0.35 1.51
7A/78B 20 4 0.48 2.11 0.23 1.00 0.03 0.15
1A/1B 8 2 0.19 0.85 0.09 0.40 0.01 0.06
5A 75 16 1.81 7.93 0.86 3.75 0.13 0.57
3B 200 42 4.83 21.15 2.28 10.00 0.35 1.51
Main Pit 200 42 4.83 21.15 2.28 10.00 0.35 1.51
2A 0 0 0.00 0.00 0.00 0.00 0.00 0.00
4D 200 42 4.83 21.15 2.28 10.00 0.35 1.51
6D 200 42 4.83 21.15 2.28 10.00 0.35 1.51
AAE 200 42 4.83 21.15 2.28 10.00 0.35 1.51
6A 200 42 4.83 21.15 2.28 10.00 0.35 1.51
AAW 200 42 4.83 21.15 2.28 10.00 0.35 1.51
3A 200 42 4.83 21.15 2.28 10.00 0.35 1.51
Valencia 0 0 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 1,923 400 46.4 203.3 22.0 96.2 3.3 14.6

! Emission factors from AP-42, Section 13.2.4, Equation 1 (11/06), unless otherwise noted. Controlled factors are not available.
%|AP-42, Chapter 13.2.4, Aggregate Handling and Storage Piles, Equation 1
Aggregate Handling Emission Factor Equation
L3
E (%) = k (0.0032) (5)1_4
7

E = Emission factor in Ib/ton
k = Particle size multiplier (see AP-42 Section 13.2.4, Equation 1)
U = Mean wind speed, miles per hour (mph)
M = Material moisture content, %

3 Average wind speed of 3.39 meters/second (7.58 mph) per 1995 Hidalgo AERMET meteorological data.

* Email from C. Nummerdor to M. Suel dated Jan 16 2014.




Freeport-McMoRan Tyrone Inc.

Apr-20

GASOLINE DISPENSING FACILITY VOC EMISSIONS

.. Total VOC Emissions
L. Actual Usage Rate Emission Tan!( Tanlf Total Tank | Total Tank . 1951
Emission Working | Breathing Loading + Tanks
Unit Is/d Factor Losses Losses Losses Losses
gals/day (1) 3
als/month Ibs/10°gal (Ib/hr) (tons/yr) | Ib/hr | Ib/day |tons/yr
(ave.) gals/ gals/yr (Ibs/107gal) (Ib/yr) (Ib/yr) / /day [y
GDF1 174 5,279 63,353 11.3 701.8 14502.6 1.74 7.60 1.82 43.61 7.96
GDF2 170 5,169 62,024 11.3 637.7 1579.8 0.25 1.11 0.33 7.99 1.46
Total| 1339.41 16082.31 1.99 8.71 2.15 51.60 9.42
Notes:

(1) Based on weekly Gasoline Usage
(2) Emission factor for gasoline is based on petroleum loading loss equation in USEPA publication AP-42, Table 5.2-7, Evaporative Emissions from Gasoline Service Station
Operations (7/08). The loading loss equation is :
Loading Loss (Ib/1000 gal) = 12.46 x SPM/T

where,

S= saturation factor (assume 1.00 for submerged loading),

P = true vapor pressure of liquid loaded, pounds per square inch absolute (assume 7.4 psia for Gasoline RVP 10 @ 80°F),

M = molecular weight of vapors, pounds per pound-mole (assume 66 Ib/lb-mole),

T = temperature of bulk liquid loaded, °R (80°F + 460 = 540°R),
(Note that average annual liquid surface temperature for El Paso, TX as estimated by the USEPA TANKS software is 74° F, therefore the emission factor is conservatively

determined based on 80° F).

GASOLINE DISPENSING FACILITY HAP EMISSIONS

HAP Emissions

VOC Emissions"™ Benzene Hexane Toluene Xylene Ethylbenzene Total HAP
Unit lbs/hr ton/yr lbs/hr TPY lbs/hr TPY lbs/hr TPY lbs/hr | TPY | Ibs/hr [ TPY Ib/hr TPY
GDF1 1.82 7.96 0.0890 0.3900 0.0727 0.3184 0.4543 1.9898 | 0.2726| 1.1939 | 0.0545 | 0.2388 | 0.94 4.13
GDF2 0.33 1.46 0.0163 0.0715 0.0133 0.0583 0.0832 0.3645 | 0.0499 | 0.2187 | 0.0100 | 0.0437 | 0.17 0.76

Storage Tank HAP Mass fraction

Content Benzene Hexane Toluene Xylene Ethylbenzene
Gasoline 0.049 0.040 0.25 0.15 0.030
Notes:

(1) Based on emission calculations in Table "GASOLINE DISPENSING FACILITY (GDF) POTENTIAL VOC EMISSIONS"

(2) Mass fraction is based on the average percent content of the HAP constituent in gasoline. Data obtained from typical material MSDS for gasoline



Freeport-McMoRan Tyrone Inc.

Apr-20

SX/EW Plant - Chemical Constituent Concentrations for SX/EW Extractants and Diluents

Please note that the information provided in the table below is considered CONFIDENTIAL BUSINESS INFORMATION
by the chemical suppliers that provided the information.

Chemical Concentration [ppm]

Reagent Name

Benzene | Toluene | Ethylbenzene | Total Xylene |1,2,4-TMB| 1,3,5-TMB| Other VOC

Extractants

ACORGA M5640 5 17.9 233 34.8

ACORGA M5774 5 17.9 233 34.8

ACORGA M5850 5 17.9 233 34.8

ACORGA M5910 3.35 7.25 3.4 8.6 6.35 3.35 13.9
Diluents

Conosol 170ES 50 50 50 50

SX-80 5.4 110 530 690 2100 830

Escaid 110 169

Data for ACORGA extractants provided by Cytec.

Data for Conosol 170ES provided by Calumet Specialty Products.

Data for SX-80 provided by Chevron Phillips.

Blank cells indicate that data for this chemical was not available from the chemical supplier.
1,2,4 - TMB = 1,2,4-trimethylbenzene

1,3,5-TMB = 1,3,5-trimethylbenzene

Other VOCs represented by octane, heptane, hexane, and pentane.




Freeport-McMoRan Tyrone Inc.

Apr-20

SX/EW-1 - Plant Mixer/Settler Tank Emissions

The combination of chemicals which results in the highest emission rate is represented in the permit application.
The following calculations are based on the BHP Copper VOC study conducted in 1997.

Emissions from the use of ACORGA M5774 also represent emissions from the use of ACORGA M5640 and ACORGA M5850 since the chemical
constituents are the same for all three extractants.

number of tanks 10 area of each tank 6,137 ft? total area 61,366 ft?
Chemical Product Percent
SX-80 90%
ACORGA M5774 10%
D MW Ci Gi Ch .| pittF Emission | Emission | Emission
Component 2 3 Ch g/m 2 Rate Rate Rate
em’/sec | g/gmole ppm g/m ppm g/m’-s ton/yr-ft* | Ib/hr | tons/year
Benzene 0.090 78.11 5.360 0.017 0.0018 5.71E-06 | 1.53E-07 | 4.94E-07 0.007 0.030
Toluene 0.080 92.14 100.790 0.377 0.0668 2.50E-04 | 3.02E-06 | 9.74E-06 0.14 0.60
Ethylbenzene 0.070 106.2 479.330 2.067 0.0568 2.45E-04 | 1.45E-05 | 4.67E-05 0.65 2.87
Total Xylene 0.070 106.2 624.430 2.693 0.0371 1.60E-04 | 1.89E-05 | 6.09E-05 0.85 3.74
Total HAPs 1.65 7.23
1,2,4 - trimethylbenzene 0.060 120.2 1890.00 9.23 0.023 1.12E-04 | 5.54E-05 | 1.79E-04 2.51 10.97
1,3,5 - trimethylbenzene 0.060 120.2 747.00 3.65 0.010 4.93E-05 | 2.19E-05 | 7.07E-05 0.99 4.34
Other VOCs 0.000 0.0 0.00 0.0 0.00 0.00E+00 | 0.00E-+00 | 0.00E+00 0.00 0.00
Total VOCs 5.15 22.54

DiffF=(Ci—Chx D/H
Where:

D = constituent diffusivity (from EPA Reference Link for Estimated Diffusion Coefficients in Air and Water;
Assumed Pressure of 1 atm, and Temperature of 25.84 deg. C per 1995 met. data)

MW = constituent molecular weight

Ci = constituent concentration at liquid surface, ppm. (from manufacturer data)

Ci, g/m3, calculated from ideal gas law. Conservative temperature of 25.84 deg. C used based on 1995

meteorological data (Average plus Standard Deviation).
Ch = constituent concentration at 1 meter, ppm. Assumed same as BHP's measured concentrations at H=1 m
H = distance above liquid surface = 1 m from BHP study

Concentration in ppm
Chemical Benzene | Toluene | Ethylbenzene| Xylene | 1,2,4-tmb | 1,3,5 - tmb Other Notes
SX-80 54 110 530 690 2100 330 0 confidential information supplied
) by Chevron Phillips
ACORGA M5774 5.00 17.90 23.30 34.80 0.00 0.00 0.00 |confidential information supplied
by Cytec
Organic in ppm 5.36 100.79 479.33 624.48 1890.00 747.00 0.00  |composite concentration, Ci




Freeport-McMoRan Tyrone Inc.

Apr-20

SX/EW-1 - Plant Mixer/Settler Tank Emissions

The combination of chemicals which results in the highest emission rate is represented in the permit application.

Chemical Product Percent
Conosol 170ES 90%
ACORGA M5774 10%
D MW Ci Gi Ch .| pittF Emission | Emission | Emission
Component 2 3 Ch g/m 2 Rate Rate Rate
cm’/sec | g/gmole ppm g/m ppm g/m’-s ton/yr-f | Ib/hr | tons/year
Benzene 0.090 78.11 45.500 0.145 0.0018 5.73E-06 | 1.30E-06 | 4.21E-06 0.059 0.258
Toluene 0.080 92.14 46.790 0.176 0.0668 2.51E-04 | 1.40E-06 | 4.53E-06 0.06 0.278
Ethylbenzene 0.070 106.2 47.330 0.205 0.0568 2.46E-04 | 1.43E-06 | 4.62E-06 0.06 0.284
Total Xylene 0.070 106.2 48.480 0.210 0.0371 1.61E-04 | 1.47E-06 | 4.74E-06 0.07 0.291
Total HAPs 0.25 1.11
1,2,4 - trimethylbenzene 0.060 120.2 0.00 0.00 0.00 0.00E+00 | 0.00E+00 | 0.00E+00 0.00 0.00
1,3,5 - trimethylbenzene 0.060 120.2 0.00 0.00 0.000 0.00E+00 | 0.00E+00 | 0.00E+00 0.00 0.00
Other VOCs 0.000 0.0 0.00 0.0 0.00 0.00E+00 | 0.00E+00 | 0.00E+00 0.00 0.00
Total VOCs 0.25 1.11

DiffF=(Ci—Ch < D/H

Where: D = constituent diffusivity (from EPA Reference Link for Estimated Diffusion Coefficients in Air and Water;
Assumed Pressure of 1 atm, and Temperature of 25.84 deg. C per 1995 met. data)
MW = constituent molecular weight
Ci = constituent concentration at liquid surface, ppm. (from manufacturer data)
Ci, g/m3, calculated from ideal gas law. Conservative temperature of 25.84 deg. C used based on 1995
meteorological data (Average plus Standard Deviation).
Ch = constituent concentration at 1 meter, ppm. Assumed same as BHP's measured concentrations at H=1 m
H = distance above liquid surface = 1 m from BHP study
Concentration in ppm
Chemical Benzene | Toluene | Ethylbenzene| Xylene | 1,2,4-tmb| 1,3,5-tmb| Other Notes
confidential information supplied
Conosol 170ES 50 50 50 50 0 0 0 by Calumet Specialty Products
confidential information supplied
ACORGA M5774 5.00 17.90 23.30 34.80 0.00 0.00 0.00 |by Cytec
Organic in ppm 45.50 46.79 47.33 48.48 0.00 0.00 0.00 |composite concentration, Ci




Freeport-McMoRan Tyrone Inc.

Apr-20

SX/EW-1 - Plant Mixer/Settler Tank Emissions

The combination of chemicals which results in the highest emission rate is represented in the permit application.

Chemical Product Percent
Conosol 170ES 95%
ACORGA M5910 5%
D MW Ci Gi Ch .| pittF Emission | Emission | Emission
Component 2 3 Ch g/m 2 Rate Rate Rate
cm’/sec | g/gmole ppm g/m ppm g/m’-s ton/yr-f | Ib/hr | tons/year
Benzene 0.090 78.11 47.714 0.152 0.0018 5.73E-06 | 1.37E-06 | 4.42E-06 0.062 0.271
Toluene 0.080 92.14 47.905 0.180 0.0668 2.51E-04 | 1.44E-06 | 4.64E-06 0.07 0.285
Ethylbenzene 0.070 106.2 47.717 0.206 0.0568 2.46E-04 | 1.44E-06 | 4.66E-06 0.07 0.286
Total Xylene 0.070 106.2 47.971 0.208 0.0371 1.61E-04 | 1.45E-06 | 4.69E-06 0.07 0.288
Total HAPs 0.26 1.13
1,2,4 - trimethylbenzene 0.060 120.2 0.31 0.00 0.02 1.13E-04 | 8.47E-09 | 2.74E-08 | 3.83E-04 | 1.68E-03
1,3,5 - trimethylbenzene 0.060 120.2 0.16 0.00 0.010 4.95E-05 | 4.53E-09 | 1.46E-08 | 2.05E-04 | 8.97E-04
Other VOCs 0.070 112.1 0.68 0.0 0.00 0.00E+00 | 2.18E-08 | 7.03E-08 | 9.85E-04 | 4.32E-03
Total VOCs 0.26 1.14

DiffF=(Ci—Ch < D/H

Where:

D = constituent diffusivity (from EPA Reference Link for Estimated Diffusion Coefficients in Air and Water;
Assumed Pressure of 1 atm, and Temperature of 25.84 deg. C per 1995 met. data)

MW = constituent molecular weight

Ci = constituent concentration at liquid surface, ppm. (from manufacturer data)

Ci, g/m3, calculated from ideal gas law. Conservative temperature of 25.84 deg. C used based on 1995

meteorological data (Average plus Standard Deviation).
Ch = constituent concentration at 1 meter, ppm. Assumed same as BHP's measured concentrations at H=1 m
H = distance above liquid surface = 1 m from BHP study

Concentration in ppm
Chemical Benzene | Toluene | Ethylbenzene| Xylene | 1,2,4-tmb | 1,3,5 -tmb Other Notes
confidential information supplied
Szl [0 >0 >0 >0 >0 0 0 0 by Calumet Specialty Products
ACORGA M5910 335 7.25 3.40 8.60 6.35 3.35 13,9 |confidential information supplied
by Cytec
Organic in ppm 47.71 4791 47.72 47.97 0.31 0.16 0.68 |composite concentration, Ci




Freeport-McMoRan Tyrone Inc.

Apr-20

SX/EW-1 - Plant Mixer/Settler Tank Emissions

The combination of chemicals which results in the highest emission rate is represented in the permit application.

Chemical Product Percent
SX-80 90%
ACORGA M5910 10%
D MW Ci Gi Ch .| pittF Emission | Emission | Emission
Component 2 3 Ch g/m 2 Rate Rate Rate
cm’/sec | g/gmole ppm g/m ppm g/m’-s ton/yr-f | Ib/hr | tons/year
Benzene 0.090 78.11 5.195 0.016 0.0018 5.71E-06 | 1.48E-07 | 4.79E-07 0.007 0.029
Toluene 0.080 92.14 99.725 0.373 0.0668 2.50E-04 | 2.98E-06 | 9.64E-06 0.14 0.591
Ethylbenzene 0.070 106.2 477.340 2.059 0.0568 2.45E-04 | 1.44E-05 | 4.65E-05 0.65 2.856
Total Xylene 0.070 106.2 621.860 2.682 0.0371 1.60E-04 | 1.88E-05 | 6.06E-05 0.85 3.720
Total HAPs 1.64 7.20
1,2,4 - trimethylbenzene 0.060 120.2 1890.64 9.23 0.023 1.12E-04 | 5.54E-05 | 1.79E-04 2.51 10.98
1,3,5 - trimethylbenzene 0.060 120.2 747.34 3.65 0.010 4.93E-05 | 2.19E-05 | 7.07E-05 0.99 4.34
Other VOCs 0.070 112.1 1.39 0.01 1.69E+01 | 0.00E+00 | 4.43E-08 | 1.43E-07 0.00 0.01
Total VOCs 5.14 22.52

DiffF=(Ci—Ch < D/H

Where:

D = constituent diffusivity (from EPA Reference Link for Estimated Diffusion Coefficients in Air and Water;
Assumed Pressure of 1 atm, and Temperature of 25.84 deg. C per 1995 met. data)

MW = constituent molecular weight

Ci = constituent concentration at liquid surface, ppm. (from manufacturer data)

Ci, g/m3, calculated from ideal gas law. Conservative temperature of 25.84 deg. C used based on 1995

meteorological data (Average plus Standard Deviation).
Ch = constituent concentration at 1 meter, ppm. Assumed same as BHP's measured concentrations at H=1 m
H = distance above liquid surface = 1 m from BHP study

Concentration in ppm
Chemical Benzene | Toluene | Ethylbenzene| Xylene | 1,2,4-tmb | 1,3,5 -tmb Other Notes
confidential information supplied
SX-80 5.4 110 530 690 2100 830 0 by Chevron Phillips
confidential information supplied
ACORGA M5910 3.35 7.25 3.40 8.60 6.35 3.35 13.90 |[by Cytec
Organic in ppm 5.20 99.73 477.34 621.86 1890.64 747.34 1.39  |composite concentration, Ci




Freeport-McMoRan Tyrone Inc.

Apr-20

SX/EW-1 - Plant Mixer/Settler Tank Emissions

The combination of chemicals which results in the highest emission rate is represented in the permit application.

Chemical Product Percent
Escaid 110 95%
ACORGA M5910 5%
D MW Ci Gi Ch .| pittF Emission | Emission | Emission
Component 2 3 Ch g/m 2 Rate Rate Rate
cm’/sec | g/gmole ppm g/m ppm g/m’-s ton/yr-ft’ | tons/year | Ib/hr
Benzene 0.093 78.11 0.175 0.001 0.0018 5.73E-06 | 5.14E-09 | 1.66E-08 0.001 0.000
Toluene 0.083 92.14 160.557 0.603 0.0668 2.51E-04 | 5.02E-06 | 1.62E-05 0.995 0.23
Ethylbenzene 0.076 106.2 0.177 0.001 0.0568 2.46E-04 | 3.97E-09 | 1.28E-08 0.001 0.00
Total Xylene 0.076 106.2 0.449 0.002 0.0371 1.61E-04 | 1.35E-08 | 4.37E-08 0.003 0.00
Total HAPs 1.00 0.23
1,2,4 - trimethylbenzene 0.070 120.2 0.33 0.00 0.02 1.13E-04 | 1.06E-08 | 3.42E-08 0.00 0.00
1,3,5 - trimethylbenzene 0.070 120.2 0.17 0.00 0.010 4.95E-05 | 5.67E-09 | 1.83E-08 0.00 0.00
Other VOCs 0.070 112.1 0.73 0.00 16.92 0.00E+00 | 2.32E-08 | 7.49E-08 0.00 0.00
Total VOCs 1.01 0.23
DiffF :(Ci —C|’) X D/H Where: D = constituent diffusivity (from EPA Reference Link for Estimated Diffusion Coefficients in Air and Water;
Assumed Pressure of 1 atm, and Temperature of 25.84 deg. C per 1995 met. data)
MW = constituent molecular weight
Ci = constituent concentration at liquid surface, ppm. (from manufacturer data)
Ci, g/m3, calculated from ideal gas law. Conservative temperature of 25.84 deg. C used based on 1995
meteorological data (Average plus Standard Deviation).
Ch = constituent concentration at 0.61 meter, ppm. Assumed same as BHP's measured concentrations at H=1 m
H = distance above liquid surface = 1 m per BHP Study
Concentration in ppm
Chemical Benzene | Toluene | Ethylbenzene| Xylene | 1,2,4-tmb | 1,3,5 - tmb Other Notes
Escaid 110 0 169 0 0 0 0 0 confidential information supplied
ACORGA M5910 3.35 7.25 3.40 8.60 6.35 3.35 13.90 |confidential information supplied
Organic in ppm 0.17 160.56 0.18 0.45 0.33 0.17 0.73  |composite concentration, Ci




Freeport-McMoRan Tyrone Inc.
Feb-20

SX/EW-2 - Sulfuric Acid Emissions Estimates for the Tyrone SX/EW Tank House

Parameter Value Units
Al (Inlet Area) 1647 sqft
A2 (Outlet Area) 2625 sqft
H (Height separating inlet from outlet) 38.9 ft
Ti (Inside Temperature) 5231 degR
To (Outside Temperature) 515] degR
h (Natural plane calculation) 27.79 ft
Cw (Orifice Constant) 0.55 -
Aw (Area of windward openings) 730 sqft
V (Wind speed) 10] MPH
Qw (Wind effect calc.) 353,320 cfm
A (Area) 1647 sqft
Cs (Coefficient of Openings) 0.55 -
h (Natural plane calculation) 27.79 ft
Ti (Inside Temperature) 5231 degR
dT (Temperature difference) 8] degR
Fc (Correction Factor) 1.18 -
Qs (Thermal effect calc.) 335,353 cfm
Qtotal (combined wind & thermal) 487,131 cfm
H2S04 Concentration 1[ mg/cm
H2S04 Concentration 6.237E-08 1b/cf
ACID MIST EMISSIONS (as PM10) 15,969 Ib/yr
798 TPY

Conversions:
1 1b = 454 grams
1 ft= 0.3048 m
cf'= cubic foot
cm = cubic meter
cfm = cubic feet per minute

1.82 1b/hr based on 8,760 hr/yr



Freeport-McMoRan Tyrone Inc.

Feb-20

SX/EW-3 - 2,000,000 Gallon Raffinate Tank Emissions

The following calculations are based on the BHP Copper VOC study conducted in 1997.
Emissions from the use of ACORGA M5774 also represent emissions from the use of ACORGA M5640 and ACORGA M5850 since the chemical constituents are the
same for all three extractants. SX-80 and ACORGA M5774 were used as the reagent mix in calculating emissions due to yielding the highest representative emissions.

Number of tanks 1 area of each tank 11,304 ft? total area 11,304 ft?
Chemical Product Percent
SX-80 90%
ACORGA M5774 10%
D MW G G ch ch Diff F Emission | Emission | Emission
Component 2 3 3 2 Rate Rate Rate
cm’/sec | g/gmole ppm g/m ppm g/m g/m’-s ton/yr-ft>| Ib/hr | tons/yr
Benzene 0.090 78.11 5.360 0.017 0.0018 5.71E-06 | 1.53E-07 | 4.94E-07 | 1.28E-03 | 5.59E-03
Toluene 0.080 92.14 100.790 0.377 0.0668 2.50E-04 | 3.02E-06 | 9.74E-06 | 2.51E-02 | 1.10E-01
Ethylbenzene 0.070 106.2 479.330 2.067 0.0568 2.45E-04 | 1.45E-05 | 4.67E-05 | 1.21E-01 | 5.28E-01
Total Xylene 0.070 106.2 624.480 2.693 0.0371 1.60E-04 | 1.89E-05 | 6.09E-05 | 1.57E-01 | 6.88E-01
Total HAPs 0.30 1.33
1,2,4 - trimethylbenzene 0.060 120.2 1890.00 9.23 0.023 1.12E-04 | 5.54E-05 | 1.79E-04 | 4.62E-01 | 2.02E+00
1,3,5 - trimethylbenzene 0.060 120.2 747.00 3.65 0.010 4.93E-05 | 2.19E-05 | 7.07E-05 | 1.82E-01 | 7.99E-01
Other VOCs 0.000 0.0 0.00 0.0 0.00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Total VOCs 0.95 4.15
Diﬁ'F:(Ci —CI') X D/H Where: D = constituent diffusivity (from EPA Reference Link for Estimated Diffusion Coefficients in Air and Water; Assumed Pressure
of 1 atm, and Temperature of 25.84 deg. C per 1995 met. data)
MW = constituent molecular weight
Ci = constituent concentration at liquid surface, ppm. (from manufacturer data)
Ci, g/mg, calculated from ideal gas law. Conservative temperature of 25.84 deg. C used based on 1995 meteorological data
(Average plus Standard Deviation).
Ch = constituent concentration at 1 meter, ppm. Assumed same as BHP's measured concentrations at H=1 m
H = distance above liquid surface = 1 m per BHP Study
Concentration in ppm
Chemical Benzene | Toluene | Ethylbenzene Xylene 1,2,4-tmb | 1,3,5-tmb Other Notes
SX-80 54 110 530 690 2100 330 0.00 confidentiall ir\formation supplied by
Chevron Phillips
ACORGA M5774 5.00 17.90 23.30 34.80 0.00 0.00 0.00 . . . .
confidential information supplied by Cytec
Organic in ppm 5.36 100.79 479.33 624.48 1890.00 747.00 0.00 composite concentration, Ci




Freeport-McMoRan Tyrone Inc.
Feb-20

SX/EW 4 - 400,000 Gallon Raffinate Tank Emissions

The following calculations are based on the BHP Copper VOC study conducted in 1997.

Emissions from the use of ACORGA M5774 also represent emissions from the use of ACORGA M5640 and ACORGA M5850 since the chemical
constituents are the same for all three extractants. SX-80 and ACORGA M5774 were used as the reagent mix in calculating emissions due to yielding
the highest representative emissions.

Number of tanks 1 area of each tank 3,320.0 ft? total area 3,320.0 ft?
Chemical Product Percent
SX-80 90%
ACORGA M5774 10%
D MW G G ch Diff F Emission | Emission | Emission
Component 2 3 |Ch  ppm 3 2 Rate Rate Rate
cm’/sec | g/gmole ppm g/m g/m g/m’-s tonfyr-ft2| Ib/hr | tons/year
Benzene 0.093 78.11 5.360 0.017 0.0011 3.49E-06 | 1.59E-07 | 5.12E-07 | 3.88E-04 1.70E-03
Toluene 0.083 92.14 100.790 0.377 0.0065 2.41E-05 | 3.14E-06 | 1.01E-05 | 7.69E-03 3.37E-02
Ethylbenzene 0.076 106.2 479.330 2.067 0.0010 4.31E-06 | 1.57E-05 | 5.07E-05 | 3.85E-02 1.68E-01
Total Xylene 0.076 106.2 624.480 2.693 0.0020 8.54E-06 | 2.05E-05 | 6.61E-05 | 5.01E-02 2.19E-01
Total HAPs 0.10 0.42
1,2,4 - trimethylbenzene 0.070 120.2 1890.00 9.23 0.0022 1.07E-05 | 6.47E-05 | 2.09E-04 | 1.58E-01 6.94E-01
1,3,5 - trimethylbenzene 0.070 120.2 747.00 3.65 0.001 5.03E-06 | 2.56E-05 | 8.27E-05 | 6.27E-02 2.75E-01
Other VOCs 0.000 0.0 0.00 0.0 3.98 0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00
Total VOCs 0.32 1.39

DiffF=(Ci—Ch < D/H
Where: D = constituent diffusivity (from EPA Reference Link for Estimated Diffusion Coefficients in Air and Water;
Assumed Pressure of 1 atm, and Temperature of 25.84 deg. C per 1995 met. data)
MW = constituent molecular weight
Ci = constituent concentration at liquid surface, ppm. (from manufacturer data)
Ci, g/ms, calculated from ideal gas law. Conservative temperature of 25.84 deg. C used based on 1995

meteorological data (Average plus Standard Deviation).
Ch = constituent concentration at 1 meter, ppm. Assumed same as BHP's measured concentrations at H=1 mr

H = distance above liquid surface = 1 m per BHP Study

Concentration in ppm

Chemical Benzene | Toluene | Ethylbenzene | Xylene [1,2,4-tmb|1,3,5-tmb| Other Notes

confidential information supplied by

SX-80 5.4 110 530 690 2100 830 0 -
Chevron Phillips

confidential information supplied by

ACORGA M5774 5.00 17.90 23.30 34.80 0.00 0.00 0.00 Cytec

Organic in ppm 5.36 100.79 479.33 624.48 1890.00 747.00 0.00 [composite concentration, Ci




Freeport-McMoRan Tyrone Inc.
Feb-20

ENV-101: Stormwater Pump Engine Emissions
Emission Factors

NOx:

CO:

*PM:

HC:

SO,:

Source: 2014 Title V Permit Renewal Application

NOx =

0.0310 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

COo=

0.0067 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

PM =

0.0022 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

HC =

0.0025 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

SO,

* Tyrone uses the same emission factor for PM, PM,y, and PM, 5

HAPs Emission factors:

Source: AP-42 Chapter 3.3 Gasoline and Diesel Industrial Engines, Table 3.3-2.

Pollutant

Benzene

Toluene

Xylenes

1,3-Butadiene

Formaldehyde

Acetaldehyde

Acrolein

Naphthalene

Total Polycyclic Aromatic Hydrocarbons (PAHs)
Total Hazardous Air Pollutants (HAPs)
Greenhouse Gas Emissions:

Emission Factors
9.33E-04 1b/MMBTU
4.09E-04 1t/MMBTU
2.85E-04 1b/MMBTU
3.91E-05 Ib/MMBTU
1.18E-03 1b/MMBTU
7.67E-04 Ib/MMBTU
9.25E-05 Ib/MMBTU
8.48E-05 Ib/MMBTU
1.68E-04 1b/MMBTU
3.96E-03 1b/MMBTU

0.0021 (Ib/hp-hr)

To convert from 1b/MMBTU to 1b/hp-hr:
(Emission Factor/1E06 BTU) * (7,000 BTU/ hp-hr)

6.53E-06 1b/hp-hr
2.86E-06 1b/hp-hr
2.00E-06 1b/hp-hr
2.74E-07 1b/hp-hr
8.26E-06 Ib/hp-hr
5.37E-06 Ib/hp-hr
6.48E-07 1b/hp-hr
5.94E-07 Ib/hp-hr
1.18E-06 1b/hp-hr
2.77E-05 1b/hp-hr

CO, 73.96 kg/MMBtu 40 CFR 98 Subpart C
CH, 0.003 kg/MMBtu 40 CFR 98 Subpart C
N,O 0.0006 kg/MMBtu 40 CFR 98 Subpart C
Fuel Diesel
Equipment Stationary Stormwater Pump Engine (Caterpillar)
Number of Units 1
Hours of Operation [hr/year]l 8,760
Fuel Heat Value (Btu/gal) (AP-42) 137,000
Fuel Usage Rate (gal/hr) 6
Heat Rate (MMBtu/hr) 0.82
Capacity [hp] 125
Diesel Combustion

Criteria Pollutants Emission |Emission Rate Emission Rate

Factor [Ib/hr] [Ib/yr] [ton/yr]
Nitrogen Oxides (NO,) 3.875 33,945 16.973
Carbon Monoxide (CO) 0.838 7,337 3.6683
Particulate Matter (PM) 0.275 2,409 1.205
Hydrocarbons (HC) 0.313 2,738 1.369
Sulfur Dioxide (SO,) 0.256 2,245 1.122
HAPs
Benzene 8.16E-04 7.15 3.58E-03
Toluene 3.58E-04 3.13 1.57E-03
Xylenes 2.49E-04 2.18 1.09E-03
1,3-Butadiene 3.42E-05 0.30 1.50E-04
Formaldehyde 1.03E-03 9.04 4.52E-03
Acetaldehyde 6.71E-04 5.88 2.94E-03
Acrolein 8.09E-05 0.71 3.55E-04
Naphthalene 7.42E-05 0.65 3.25E-04
Total Polycyclic Aromatic Hydrocarbons (PAHs) 1.47E-04 1.29 6.44E-04
Total Hazardous Air Pollutants (HAPs) 3.46E-03 30.34 1.52E-02
Greenhouse Gases
CO, 134.03 1174104.00 587.05
CH, 0.0054 744.81 0.37
N,O 0.0011 0.007 3.26E-06
Notes:

1. Actual annual hours of operation.



Freeport-McMoRan Tyrone Inc.

Feb-20

ENV-111: Stormwater Pump Engine Emissions
Emission Factors

NOx:

CO:

*PM:

HC:

SO,

Source: 2014 Title V Permit Renewal Application

NOx =

0.0310 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

CO=

0.0067 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

PM =

0.0022 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

HC =

0.0025 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

SOz =

* Tyrone uses the same emission factor for PM, PM,,, and PM, 5

HAPs Emission factors:

Source: AP-42 Chapter 3.3 Gasoline and Diesel Industrial Engines, Table 3.3-2.

Pollutant

Benzene

Toluene

Xylenes

1,3-Butadiene

Formaldehyde

Acetaldehyde

Acrolein

Naphthalene

Total Polycyclic Aromatic Hydrocarbons (PAHs)
Total Hazardous Air Pollutants (HAPs)
Greenhouse Gas Emissions:

Emission Factors
9.33E-04 1b/MMBTU
4.09E-04 Ib/MMBTU
2.85E-04 1b/MMBTU
3.91E-05 Ib/MMBTU
1.18E-03 1b/MMBTU
7.67E-04 1b/MMBTU
9.25E-05 Ib/MMBTU
8.48E-05 Ib/MMBTU
1.68E-04 1b/MMBTU
3.96E-03 Ib/MMBTU

0.0021 (Ib/hp-hr)

To convert from 1b/MMBTU to 1b/hp-hr:

(Emission Factor/1E06 BTU) * (7,000 BTU/ hp-hr)
6.53E-06 1b/hp-hr
2.86E-06 1b/hp-hr
2.00E-06 1b/hp-hr
2.74E-07 1b/hp-hr
8.26E-06 1b/hp-hr
5.37E-06 Ib/hp-hr
6.48E-07 1b/hp-hr
5.94E-07 Ib/hp-hr
1.18E-06 1b/hp-hr
2.77E-05 1b/hp-hr

CO, 73.96 kg/MMBtu 40 CFR 98 Subpart C
CH, 0.003  kg/MMBtu 40 CFR 98 Subpart C
N,O 0.0006 kg/MMBtu 40 CFR 98 Subpart C
Fuel Diesel
Equipment Stationary Stormwater Pump Engine (Caterpillar)
Number of Units 1
Hours of Operation [hr/year]l 8,760
Fuel Heat Value (Btu/gal) (AP-42) 137,000
Fuel Usage Rate (gal/hr) 6
Heat Rate (MMBtu/hr) 0.82
Capacity [hp] 125
Diesel Combustion

Criteria Pollutants E}r:us:mn Emission Emission Rate

Il:)(/:h(: Rate [Ib/yr] [ton/yr]
Nitrogen Oxides (NO,) 3.875 33,945 16.973
Carbon Monoxide (CO) 0.838 7,337 3.668
Particulate Matter (PM) 0.275 2,409 1.205
Hydrocarbons (HC) 0.313 2,738 1.369
Sulfur Dioxide (SO,) 0.256 2,245 1.122
HAPs
Benzene 8.16E-04 7.15 3.58E-03
Toluene 3.58E-04 3.13 1.57E-03
Xylenes 2.49E-04 2.18 1.09E-03
1,3-Butadiene 3.42E-05 0.30 1.50E-04
Formaldehyde 1.03E-03 9.04 4.52E-03
Acetaldehyde 6.71E-04 5.88 2.94E-03
Acrolein 8.09E-05 0.71 3.55E-04
Naphthalene 7.42E-05 0.65 3.25E-04
Total Polycyclic Aromatic Hydrocarbons (PAHs) 1.47E-04 1.29 6.44E-04
Total Hazardous Air Pollutants (HAPs) 3.46E-03 30.34 1.52E-02
Greenhouse Gases
CO, 134.03 1174104.00 587.05
CH, 0.0054 744.81 0.37
N,O 0.0011 0.0065 3.26E-06
Notes:

1. Actual annual hours of operation.



Freeport-McMoRan Tyrone Inc.
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ENV-122: Stormwater Pump Engine Emissions
Emission Factors

NOx:

CO:

*PM:

HC:

SO,:

Source: 2014 Title V Permit Renewal Application

NOx =

0.0310 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

CO=

0.0067 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

PM =

0.0022 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

HC =

0.0025 (Ib/hp-hr)

Source: 2014 Title V Permit Renewal Application

SOz =

* Tyrone uses the same emission factor for PM, PM,,, and PM, 5

HAPs Emission factors:

Source: AP-42 Chapter 3.3 Gasoline and Diesel Industrial Engines, Table 3.3-2.

Pollutant

Benzene

Toluene

Xylenes

1,3-Butadiene

Formaldehyde

Acetaldehyde

Acrolein

Naphthalene

Total Polycyclic Aromatic Hydrocarbons (PAHs)
Total Hazardous Air Pollutants (HAPs)
Greenhouse Gas Emissions:

Emission Factors
9.33E-04 1b/MMBTU
4.09E-04 Ib/MMBTU
2.85E-04 1b/MMBTU
3.91E-05 Ib/MMBTU
1.18E-03 1b/MMBTU
7.67E-04 1b/MMBTU
9.25E-05 1b/MMBTU
8.48E-05 Ib/MMBTU
1.68E-04 1b/MMBTU
3.96E-03 Ib/MMBTU

0.0021 (Ib/hp-hr)

To convert from 1b/MMBTU to 1b/hp-hr:

(Emission Factor/1E06 BTU) * (7,000 BTU/ hp-hr)
6.53E-06 1b/hp-hr
2.86E-06 1b/hp-hr
2.00E-06 1b/hp-hr
2.74E-07 1b/hp-hr
8.26E-06 1b/hp-hr
5.37E-06 Ib/hp-hr
6.48E-07 1b/hp-hr
5.94E-07 Ib/hp-hr
1.18E-06 1b/hp-hr
2.77E-05 1b/hp-hr

CO, 73.96 kg/MMBtu 40 CFR 98 Subpart C
CH, 0.003  kg/MMBtu 40 CFR 98 Subpart C
N,O 0.0006 kg/MMBtu 40 CFR 98 Subpart C
Fuel Diesel
Equipment Stationary Stormwater Pump Engine (Caterpillar)
Number of Units
Hours of Operation [hr/year]l 8,760
Fuel Heat Value (Btu/gal) (AP-42) 137,000
Fuel Usage Rate (gal/hr)
Heat Rate (MMBtu/hr) 0.82
Capacity [hp] 125

Diesel Combustion

o Emission ..
Criteria Pollutants Factor Emission Emission Rate [ton/yr]
[Ib/hr] Rate [Ib/yr]

Nitrogen Oxides (NO,) 3.875 33,945 16.973
Carbon Monoxide (CO) 0.838 7,337 3.6683
Particulate Matter (PM) 0.275 2,409 1.205
Hydrocarbons (HC) 0.313 2,738 1.369
Sulfur Dioxide (SO,) 0.256 2,245 1.122
HAPs
Benzene 8.16E-04 7.15 3.58E-03
Toluene 3.58E-04 3.13 1.57E-03
Xylenes 2.49E-04 2.18 1.09E-03
1,3-Butadiene 3.42E-05 0.30 1.50E-04
Formaldehyde 1.03E-03 9.04 4.52E-03
Acetaldehyde 6.71E-04 5.88 2.94E-03
Acrolein 8.09E-05 0.71 3.55E-04
Naphthalene 7.42E-05 0.65 3.25E-04
Total Polycyclic Aromatic Hydrocarbons (PAHs) 1.47E-04 1.29 6.44E-04
Total Hazardous Air Pollutants (HAPs) 3.46E-03 30.34 1.52E-02
Greenhouse Gases
CO, 134.03 1174104.00 587.05
CH, 0.0054 744.81 0.37
N,O 0.0011 0.007 3.26E-06
Notes:

1. Actual annual hours of operation.



Freeport-McMoRan Tyrone Inc.
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ENV-123 Diesel Pump

Unit Numbers:
Source description:

Engine Horsepower and RPM
Sea level hp:

Elevation

Derated hp:

Derated kW:

Conversion Factor
Conversion Factor
Conversion Factor

Annual Hours of Operation
Brake Specific Fuel Consumption
Fuel Consumption

Heat Rate

Diesel Heating Value

Fuel Usage

Fuel Usage

Emission Calculations

ENV-123

Diesel Powered Pump

225 hp Mfg data
3 % Per 1,000 ft above 4,000 ft
5801 ft
212.84 hp
158.72 kw
0.0022 g/lb
2000 Ib/ton
1.34 hp/kW
8760 hr
7000 Btu/hp-hr AP-42 Section 3.3
1.49 MMBtu/hr Calculated
137,000 Btu/gal From AP-42
10.88 gal/hr Calculated
95,267 gallyr Calculated
NOX' co' PM"“ S0,
0.30 2.61 0.015 g/hp-hr Tier 4 Final Standards
0.00205 Ib/hp-hr AP-42 Table 3.3-1
0.14 1.22 0.0070 0.44  Ib/hr Hourly emission rate
0.61 5.36 0.031 191  tpy Annual emission rate
voc' Total HAPs* Formaldehyde
0.14 g/hp-hr Tier 4 Final Standards
3.42E-03 1.18E-03  Ib/MMBtu AP-42
0.066 0.0051 0.0018 Ib/hr Hourly emission rate
0.29 0.022 0.0077 tpy Annual emission rate
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98 Tables C-1 and C-2
163.1 0.0066 0.00132 Ib/MMBtu
1 25 298 Global Warming 40 CFR 98 Table A-1
Potential
242.93 0.010 0.0020 243.77 Ib/hr
1064.05 4.32E-02 8.63E-03 1067.70 tpy

' Emission factors for NOy, CO, PM and VOC are based on Tier 4 Final Emission Standards.
“Itis assumed that TSP = PM; = PM,5.

3 Sulfur content is taken from AP-42 Table 3.3-1
* Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on the heat rate.



Freeport-McMoRan Tyrone Inc.

Feb-20

Water Boilers B-951 and B-748

Fuel: Propane

Maximum heat capacity =

Annual hours =

8760

1.256 MMBtu/ hr each.

Emission factors for pollutants are required to be converted to an energy basis. In order to do so, the emission factor from AP-42 is divided by 91.5 MMBtu/ 1,000 gal for propane (pg 1.5-1
of AP-42. The resulting emission factor is in Ib/MMBtu. The emission factor for HAPs is obtained by multiplying the units of Ib/MMcf by MMcf nat gas/ 1020 MMBtu. The final emission
factor is in Ib/ MMBtu. Total emissions shown are for two boilers.

Pollutant Emission Units EF Source Conversion Units Emission Units PTE Emissions Emissions
Factor, EF Factor (CF)"' Factor, EF (Ibs/hr) (Ibs/yr) (tpy)

(EF/CF) (1 boiler) (1 boiler)
NOx 13|Ib/1,000 gallons AP-42, Table 1.5-1 (7/08) 91.5|MMBtu/1,000 gal 0.1421(lb/MMBtu 0.178 1563.2 0.78
CcoO 7.5(Ib/1,000 gallons AP-42, Table 1.5-1 (7/08) 91.5|MMBtu/1,000 gal 0.0820(Ib/MMBtu 0.103 901.8 0.45
%50, 0.018]Ib/1,000 gallons AP-42, Table 1.5-1 (7/08) 91.5|MMBtu/1,000 gal 0.0002 [lb/MMBtu 0.000 2.2 0.0011
TOC 1{1b/1,000 gallons AP-42, Table 1.5-1 (7/08) 91.5|MMBtu/1,000 gal 0.0109(Ib/MMBtu 0.014 120.2 0.060
PM, total 0.7]1b/1,000 gallons AP-42, Table 1.5-1 (7/08) 91.5|MMBtu/1,000 gal 0.0077 [lb/MMBtu 0.010 84.2 0.042
CO, 62.87 |kg/MMBtu 40 CFR 98 Subpart C 2.20462|Ib/kg 138.6045|Ib/MMBtu | 174.087 1525003.9 762.5
CH, 0.003|kg/MMBtu 40 CFR 98 Subpart C 2.20462|Ib/kg 0.0066 (lb/MMBtu | 0.0083 72.8 0.036
N,O 0.0006 (kg/MMBtu 40 CFR 98 Subpart C 2.20462|lb/kg 0.0013(lb/MMBtu 0.002 14.6 0.007
HAPs 1.88(Ib/MMcf nat gas AP-42, Table 1.4-3 1020 (MMcf /1020 0.0018(lb/MMBtu | 0.0023 20.3 0.010

Toluene 3.40E-03(Ib/MMcf nat gas AP-42, Table 1.4-3 1020 (MMcf /1020 3.33E-06 (Ib/MMBtu | 4.19E-06 0.037 1.83E-05

'No data in AP-42 Chapter 1.5 for HAPs emissions from propane combustion. Emission factor for HAPs obtained from natural gas emission factor in AP-42 Chapter 1.4.

2Sulfur content = 0.18 grains/ 100ff gas vapor. (Sulfur content estimated from note e of Table 1.5-1 for butane. This was the only available reference to sulfur content in Ch 1.5 SQ = 0.1 sulfur content (AP-42

Table 1.5-1)




Freeport-McMoRan Tyrone Inc.

Feb-20

OP-4 Diesel Pump

Unit Numbers:
Source description:

Engine Horsepower and RPM
Sea level hp:

Elevation

Derated hp:

Derated kW:

Conversion Factor
Conversion Factor
Conversion Factor

Annual Hours of Operation
Brake Specific Fuel Consumption
Fuel Consumption

Heat Rate

Diesel Heating Value

Fuel Usage

Fuel Usage

Emission Calculations

OP-4

Diesel Powered Pump

175 hp Mfg data
3 % Per 1,000 ft above 4,000 ft
5801 ft
165.54 hp
123.45 kw
0.0022 g/lb
2000 Ib/ton
1.34 hp/kW
8760 hr
7000 Btu/hp-hr AP-42 Section 3.3
1.16 MMBtu/hr Calculated
137,000 Btu/gal From AP-42
8.46 gal/hr Calculated
74,096 gallyr Calculated
NOX' co' PM"“ S0,
2.83 2.61 0.224 g/hp-hr Tier Il Standards
0.00205 Ib/hp-hr AP-42 Table 3.3-1
1.03 0.95 0.082 0.34 Ib/hr Hourly emission rate
4.53 417 0.36 149 tpy Annual emission rate
voc' Total HAPs* Formaldehyde
0.15 g/hp-hr Tier Il Standards
3.42E-03 1.18E-03  Ib/MMBtu AP-42
0.054 0.0040 0.0014 Ib/hr Hourly emission rate
0.24 0.017 0.0060 tpy Annual emission rate
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98 Tables C-1 and C-2
163.1 0.0066 0.00132 Ib/MMBtu
1 25 298 Global Warming 40 CFR 98 Table A-1
Potential
188.95 0.008 0.0015 189.60 Ib/hr
827.60 3.36E-02 6.71E-03 830.44 tpy

' Emission factors for NOy, CO, PM and VOC are based on Tier Ill Final Emission Standards.
“Itis assumed that TSP = PM; = PM,5.

3 Sulfur content is taken from AP-42 Table 3.3-1
* Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on the heat rate.



Freeport-McMoRan Tyrone Inc.

Feb-20

OP-7 Diesel Pump

Unit Numbers:
Source description:

Engine Horsepower and RPM
Sea level hp:

Elevation

Derated hp:

Derated kW:

Conversion Factor
Conversion Factor
Conversion Factor

Annual Hours of Operation
Brake Specific Fuel Consumption
Fuel Consumption

Heat Rate

Diesel Heating Value

Fuel Usage

Fuel Usage

Emission Calculations

OP-7

Diesel Powered Pump

168 hp Mfg data
3 % Per 1,000 ft above 4,000 ft
5801 ft
158.92 hp
118.51 kw
0.0022 g/lb
2000 Ib/ton
1.34 hp/kW
8760 hr
7000 Btu/hp-hr AP-42 Section 3.3
1.1 MMBtu/hr Calculated
137,000 Btu/gal From AP-42
8.12 gal/hr Calculated
71,133 gallyr Calculated
NOX' co' PM"“ S0,
2.83 2.61 0.149 g/hp-hr Tier Il Standards
0.00205 Ib/hp-hr AP-42 Table 3.3-1
0.99 0.91 0.0523 0.33 Ib/hr Hourly emission rate
4.35 4.01 0.229 143 tpy Annual emission rate
voc' Total HAPs* Formaldehyde
0.15 g/hp-hr Tier Il Standards
3.42E-03 1.18E-03  Ib/MMBtu AP-42
0.052 0.0038 0.0013 Ib/hr Hourly emission rate
0.23 0.017 0.0057 tpy Annual emission rate
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98 Tables C-1 and C-2
163.1 0.0066 0.00132 Ib/MMBtu
1 25 298 Global Warming 40 CFR 98 Table A-1
Potential
181.39 0.007 0.0015 182.01 Ib/hr
794.49 3.22E-02 6.45E-03 797.22 tpy

' Emission factors for NOy, CO, PM and VOC are based on Tier Ill Final Emission Standards.
“Itis assumed that TSP = PM; = PM,5.

3 Sulfur content is taken from AP-42 Table 3.3-1
* Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on the heat rate.



Freeport-McMoRan Tyrone Inc.
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EMP-1 Diesel Pump

Unit Numbers: EMP-1
Source description: Diesel Powered Pump

Engine Horsepower and RPM

Sea level hp: 190 hp Mfg data
3 % Per 1,000 ft above 4,000 ft
Elevation 5801 ft
Derated hp: 179.73 hp
Derated kW: 134.03 kw
Conversion Factor 0.0022 g/lb
Conversion Factor 2000 Ib/ton
Conversion Factor 1.34 hp/kW
Annual Hours of Operation 8760 hr
Brake Specific Fuel Consumption 7000 Btu/hp-hr AP-42 Section 3.3
Fuel Consumption
Heat Rate 1.26 MMBtu/hr Calculated
Diesel Heating Value 137,000 Btu/gal From AP-42
Fuel Usage 9.18 gal/hr Calculated
Fuel Usage 80,447 gallyr Calculated
Emission Calculations
NOx' co' PM'? S0,*
0.0310 0.00668 0.00220 0.00205 Ib/hp-hr
5.57 1.20 0.3954 0.37  Ib/hr
24.40 5.26 1.732 1.61  tpy
voc' Total HAPs* Formaldehyde
0.00251 Ib/hp-hr  AP-42 Table 3.3-1
0.00342 0.00118  Ib/MMBtu AP-42 Table 3.3-2
0.45 0.0043 0.0015 Ib/hr Hourly emission rate
1.98 0.019 0.0065 tpy Annual emission rate
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu
163.1 0.0066 0.00132 Ib/MMBtu
1 25 298 Global Warming Potential
205.14 0.008 0.0017 205.85 Ib/hr
898.53 3.64E-02 7.29E-03 901.62 tpy

" Emission factors for NOy, CO, PM and VOC are based on AP-42 Table 3.3-1.

2|t is assumed that TSP = PMyo = PM, 5.

% Sulfur content is taken from AP-42 Table 3.3-1

4 Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on the heat rate.

AP-42 Table 3.3-1
Hourly emission rate
Annual emission rate

40 CFR 98 Tables C-1 and C-2

40 CFR 98 Table A-1



Freeport-McMoRan Tyrone Inc.

Feb-20

EMP-2 Diesel Pump

Unit Numbers:
Source description:

Engine Horsepower and RPM
Sea level hp:

Elevation

Derated hp:

Derated kW:

Conversion Factor
Conversion Factor
Conversion Factor

Annual Hours of Operation
Brake Specific Fuel Consumption
Fuel Consumption

Heat Rate

Diesel Heating Value

Fuel Usage

Fuel Usage

Emission Calculations

EMP-2

Diesel Powered Pump

200 hp Mfg data
3 % Per 1,000 ft above 4,000 ft
5801 ft
189.19 hp
141.08 kw
0.0022 g/lb
2000 Ib/ton
1.34 hp/kW
8760 hr
7000 Btu/hp-hr AP-42 Section 3.3
1.32 MMBtu/hr Calculated
137,000 Btu/gal From AP-42
9.67 gal/hr Calculated
84,682 gallyr Calculated
NOX' co' PM"“ S0,
4.68 2.61 0.149 g/hp-hr Tier Il Standards
0.00205 Ib/hp-hr AP-42 Table 3.3-1
1.95 1.09 0.0622 0.39 Ib/hr Hourly emission rate
8.54 4.77 0.272 1.70  tpy Annual emission rate
voc' Total HAPs* Formaldehyde
0.25 g/hp-hr Tier Il Standards
3.42E-03 1.18E-03  Ib/MMBtu AP-42
0.103 0.0045 0.0016 Ib/hr Hourly emission rate
0.45 0.020 0.0068 tpy Annual emission rate
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98 Tables C-1 and C-2
163.1 0.0066 0.00132 Ib/MMBtu
1 25 298 Global Warming 40 CFR 98 Table A-1
Potential
215.94 0.009 0.0018 216.68 Ib/hr
945.82 3.84E-02 7.67E-03 949.07 tpy

' Emission factors for NOy, CO, PM and VOC are based on Tier Il Final Emission Standards.
“Itis assumed that TSP = PM; = PM,5.

3 Sulfur content is taken from AP-42 Table 3.3-1
* Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on the heat rate.



Freeport-McMoRan Tyrone Inc.
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ENV-117 Diesel Pump

Unit Numbers:
Source description:

Engine Horsepower and RPM
Sea level hp:

Elevation

Derated hp:

Derated kW:

Conversion Factor
Conversion Factor
Conversion Factor

Annual Hours of Operation
Brake Specific Fuel Consumption
Fuel Consumption

Heat Rate

Diesel Heating Value

Fuel Usage

Fuel Usage

Emission Calculations

ENV-117

Diesel Powered Pump

350 hp Mfg data
3 % Per 1,000 ft above 4,000 ft
5801 ft
331.09 hp
246.89 kw
0.0022 g/lb
2000 Ib/ton
1.34 hp/kW
8760 hr
7000 Btu/hp-hr AP-42 Section 3.3
2.32 MMBtu/hr Calculated
137,000 Btu/gal From AP-42
16.92 gal/hr Calculated
148,193 gallyr Calculated
NOX' co' PM"“ S0,
5.44 0.67 0.21 g/hp-hr Tier | Standards
0.00205 Ib/hp-hr AP-42 Table 3.3-1
3.97 0.49 0.15 0.68  Ib/hr Hourly emission rate
17.40 215 0.67 297 tpy Annual emission rate
voc' Total HAPs* Formaldehyde
0.30 g/hp-hr Tier | Standards
3.42E-03 1.18E-03  Ib/MMBtu AP-42
0.218 0.0079 0.0027 Ib/hr Hourly emission rate
0.95 0.035 0.0120 tpy Annual emission rate
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98 Tables C-1 and C-2
163.1 0.0066 0.00132 Ib/MMBtu
1 25 298 Global Warming 40 CFR 98 Table A-1
Potential
377.90 0.015 0.0031 379.19 Ib/hr
1655.19 6.71E-02 1.34E-02 1660.87 tpy

' Emission factors for NOy, CO, PM and VOC are based on Tier | Final Emission Standards.
“Itis assumed that TSP = PM; = PM,5.

3 Sulfur content is taken from AP-42 Table 3.3-1
* Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on the heat rate.
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Perkins 403C-15 32.5hp - Valencia Pit

Unit Numbers:

Engine Horsepower and RPM

Engine speed:
Sea level hp:

Elevation

Derated hp:

Conversion Factor
Conversion Factor
Conversion Factor

Annual Hours of Operation
Fuel Rate

Fuel Rate

Fuel Consumption
Fuel heat value:
Heat Rate

Emission Calculations
Uncontrolled Emissions

' Emission factor for NOx is assumed to be 95% of the EPA Tier 2 emission factor for NOx + NMHC

OP-2

3,000.0 rpm Mfg data
325 hp Mfg data
3.0 % Per 1,000 ft above 4,000 ft
5,801.0 ft Google Earth
30.74 hp Calculated
1.34 hp/kW
0.0022 g/Ib
2,000.00 Ib/ton
8,760.00 hr
3.70 L/hr Manufacturer Spec
0.98 gal/hr Conversion
137,000.0 Btu/gal AP-42
0.13 MMBtu/hr Calculated
NOx' coO PM“ S0,*
5.3 4.10 0.45 g/hp-hr
0.00205 Ib/hp-hr
0.36 0.28 0.031 0.0630 Ib/hr
1.58 1.22 0.13 0.28 tpy
voc! Total HAPs® Toluene Xylenes
0.28 g/hp-hr
3.42E-03 4.09E-05 2.85E-04 Ib/MMBtu
0.019 4.58E-04 5.48E-06 3.82E-05 Ib/hr
0.083 2.01E-03 2.40E-05 1.67E-04 tpy
(of0 CH, N,O CO,e
73.96 0.003 0.0006 kg/MMBtu
163.1 0.0066 0.00132 Ib/MMBtu
21.83 0.00089 0.00018 Ib/hr
95.63 0.0039 0.00078 96.0 tpy

EPA Tier 2 Emission Standards
AP-42 Table 3.3-1

Hourly emission rate

Annual emission rate

EPA Tier 2 Emission Standards
AP-42

Hourly emission rate

Annual emission rate

40 CFR 98

2 It is assumed that TSP = PM,q = PM, 5. The emission factor used is filterable plus condensable PM.
% Sulfur content is taken from AP-42 Table 3.3-1

4 Emission factor for VOC is assumed to be 5% of the EPA Tier 2 emission factor for NOx + NMHC

® Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on fuel rate and fuel heating value.

Exhaust Parameters

Parameters Value Unit Notes:
Exhaust Temperature 833.00 °F Manufacture Spec
Exhaust Flow 2.5 scfm Manufacture Spec
Stack Diameter 0.167 ft Manufacture Spec
Stack height 1.5 ft Manufacture Spec
Exhaust velocity 114.59 ft/s Exhaust flow + stack area
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Caterpillar C7 225hp - Little Rock Sumps

Unit Numbers: OP-8

Source description: 1-6, 4 Stroke
Manufacturer: Caterpillar

Model: C7 Acert

Aspiration: Turbocharged/ATAAC

Engine Horsepower and RPM

Engine speed: 2,200.0 rpm
Sea level hp: 225.0 hp
3.0 %
Elevation 5,801.0 ft
Derated hp: 212.84 hp
Conversion Factor 1.34 hp/kW
Conversion Factor 0.0022 g/lb
Conversion Factor 2,000.00 Ib/ton
Annual Hours of Operation 8,760.00 hr
Fuel Rate 47.00 L/hr
Fuel Rate 12.42 gal/hr

Fuel Consumption

Manufacturer data
Manufacturer data

Per 1,000 ft above 4,000 ft
Google Earth

Calculated

Manufacturer data
Conversion

BSFC: 234.8 g/kW-hr Manufacturer data
BSFC: 175.1 g/hp-hr Manufacturer data
Fuel heat value: 137,000.0 Btu/gal AP-42
Heat Rate 1.70 MMBtu/hr Calculated
Emission Calculations
Uncontrolled Emissions
NOx' co PM? S0,°
2.9 2.60 0.15 g/hp-hr
0.0021  Ib/hp-hr
1.34 1.22 0.070 0.4363 Ib/hr
5.86 5.34 0.31 1.91 tpy
voc* Total HAPs®  Toluene Xylenes
0.15 g/hp-hr
3.42E-03 4.09E-05 2.85E-04 Ib/MMBtu
0.074 0.0058 6.96E-05 4.85E-04 Ib/hr
0.33 0.025 3.05E-04 2.12E-03 tpy
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu
163.1 0.0066 0.00132 Ib/MMBtu
277.35 0.011 0.0023 Ib/hr
1214.81 0.0493 0.0099 1219.0 tpy

EPA Tier 3 Emission Standards
AP-42 Table 3.3-1

Hourly emission rate

Annual emission rate

EPA Tier 3 Emission Standards
AP-42

Hourly emission rate

Annual emission rate

40 CFR 98

" Emission factor for NOx is assumed to be 95% of the EPA Tier 3 emission factor for NOx + NMHC
2 It is assumed that TSP = PM;q = PM, 5. The emission factor used is filterable plus condensable PM.
3 Sulfur content is taken from AP-42 Table 3.3-1

4 Emission factor for VOC is assumed to be 5% of the EPA Tier 3 emission factor for NOx + NMHC
° Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on fuel rate and fuel heating value.

Exhaust Parameters (F-factor method)

Parameters Value Unit Notes:
Heat Rate 1.70 MMBtu/hr
Exhaust Temp (Tstk) 833 °F Engineering Estimate
Site Elevation 5,801 ft MSL Google Earth®
Ambient Pressure (Pstk) 24.1 in. Hg Calculated based on elevation
F factor 10610 wscf/MMBtu |40 CFR 60 Appx A Method 19
Exhaust Flow 300.8 scfm Calculated from F factor and heat rate
Exfaust Flow 927.8 acfm scfm * (Pstd/Pstk)*(Tstk/Tstd), Pstd = 29.92 "Hg, Tstd = 520 °R
Stack Diameter 0.479 ft Engineering Estimate
Stack height 1.583 ft Engineering Estimate
Exhaust velocity 85.75 ft/s Exhaust flow + stack area
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Caterpillar C6.6 250hp - Little Rock Lined Pond

Unit Numbers: ENV-120

Source description: 1-6, 4 Stroke
Manufacturer: Caterpillar

Model: C6.6 Acert

Aspiration: Turbocharged/ATAAC

Engine Horsepower and RPM

Engine speed: 2,200.0 rpm Mfg data

Sea level hp: 250.0 hp Mfg data
3.0 % Per 1,000 ft above 4,000 ft

Elevation 5,801.0 ft

Derated hp: 236.49 hp

Conversion Factor 1.34 hp/kW

Conversion Factor 0.0022 g/lb

Conversion Factor 2,000.00 Ib/ton

Annual Hours of Operation 8,760.00 hr

Fuel Rate 43.08 L/hr Estimated

Fuel Rate 11.38 gal/hr

Fuel Consumption

Fuel heat value: 137,000.0 Btu/gal AP-42

Heat Rate 1.56 MMBtu/hr Calculated

Emission Calculations
Uncontrolled Emissions

NOX' co PM? S0,*
2.9 2.60 0.15 g/hp-hr EPA Tier 3 Emission Standards
0.00205 Ib/hp-hr AP-42 Table 3.3-1
1.49 1.36 0.08 0.485 Ib/hr Hourly emission rate
6.51 5.94 0.34 212  tpy Annual emission rate
voc* Total HAPs®  Toluene Xylenes
0.15 g/hp-hr EPA Tier 3 Emission Standards
3.42E-03 4.09E-05 2.85E-04 Ib/MMBtu  AP-42
0.078 0.0053 6.38E-05 4.44E-04 Ib/hr Hourly emission rate
0.34 0.023 2.79E-04 1.95E-03 tpy Annual emission rate
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98
163.1 0.0066 0.00132 Ib/MMBtu
254.24 0.010 0.0021 Ib/hr
1113.58 0.0452 0.0090 1117.4 tpy

' Emission factor for NOx is assumed to be 95% of the EPA Tier 3 emission factor for NOx + NMHC

2 It is assumed that TSP = PM;, = PM, 5. The emission factor used is filterable plus condensable PM.

3 Sulfur content is taken from AP-42 Table 3.3-1

4 Emission factor for VOC is assumed to be 5% of the EPA Tier 3 emission factor for NOx + NMHC

° Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on fuel rate and fuel heating value.

Exhaust Parameters (F-factor method)

Parameters Value Unit Notes:
Heat Rate 1.56 MMBtu/hr
Exhaust Temp (Tstk) 833 °F Engineering Estimate
Site Elevation 5,801 ft MSL Google Earth®
Ambient Pressure (Pstk) 24.1 in. Hg Calculated based on elevation
F factor 10610 wscf/MMBtu |40 CFR 60 Appx A Method 19
Exhaust Flow 275.7 scfm Calculated from F factor and heat rate
Exfaust Flow 850.5 acfm scfm * (Pstd/Pstk)*(Tstk/Tstd), Pstd = 29.92 "Hg, Tstd = 520 °R
Stack Diameter 0.333 ft Engineering Estimate
Stack height 3.416 ft Engineering Estimate
Exhaust velocity 162.42 ft/s Exhaust flow + stack area
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Caterpillar C9 225hp - 6P Pond

Unit Numbers: SD-1
Source description: 1-6, 4 Stroke
Manufacturer: Caterpillar
Model: C9 Acert
Aspiration: Turbocharged/ATAAC
Engine Horsepower and RPM
Engine speed: 2,200.0 rpm Mfg data
Sea level hp: 225.0 hp Mfqg data

3.0 % Per 1,000 ft above 4,000 ft
Elevation 5,801.0 ft Google Earth
Derated hp: 212.84 hp Calculated
Conversion Factor 1.34 hp/kW
Conversion Factor 0.0022 g/lb
Conversion Factor 2,000.00 Ib/ton
Annual Hours of Operation 8,760.00 hr
Fuel Rate 57.44 Lihr Estimated
Fuel Rate 15.18 gall’hr

Fuel Consumption
Fuel heat value: 137,000.0 Btu/gal AP-42
Heat Rate 2.08 MMBtu/hr Calculated

Emission Calculations
Uncontrolled Emissions

NOX' co PM? s0,°
2.9 2.60 0.15 g/hp-hr EPA Tier 3 Emission Standards
0.0021  Ib/hp-hr AP-42 Table 3.3-1
1.34 1.22 0.07 0.44  Ib/hr Hourly emission rate
5.86 5.34 0.31 1.91 tpy Annual emission rate
voc* Total HAPs® Toluene Xylenes
0.15 g/hp-hr EPA Tier 3 Emission Standards
3.42E-03 4.09E-05 2.85E-04 Ib/MMBtu  AP-42
0.070 0.0071 8.50E-05 5.93E-04 Ib/hr Hourly emission rate
0.31 0.031 3.72E-04 2.60E-03 tpy Annual emission rate
COZ CH4 N20 COZQ
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98
163.1 0.0066 0.00132 Ib/MMBtu
338.99 0.014 0.0028 Ib/hr
1484.77 0.0602 0.0120 1489.9 tpy

" Emission factor for NOx is assumed to be 95% of the EPA Tier 2 emission factor for NOx + NMHC
2 It is assumed that TSP = PM;q = PM, 5. The emission factor used is filterable plus condensable PM.
3 Sulfur content is taken from AP-42 Table 3.3-1

* Emission factor for VOC is assumed to be 5% of the EPA Tier 2 emission factor for NOx + NMHC
° Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on fuel rate and fuel heating value.

Exhaust Parameters (F-factor method)

Parameters Value Unit Notes:
Heat Rate 2.08 MMBtu/hr
Exhaust Temp (Tstk) 833 °F Engineering Estimate
Site Elevation 5,801 ft MSL Google Earth®
Ambient Pressure (Pstk) 24.1 in. Hg Calculated based on elevation
F factor 10610 wscf/MMBtu (40 CFR 60 Appx A Method 19
Exhaust Flow 367.6 scfm Calculated from F factor and heat rate
Exfaust Flow 1133.9 acfm scfm * (Pstd/Pstk)*(Tstk/Tstd), Pstd = 29.92 "Hg, Tstd = 520 °R
Stack Diameter 0.417 ft Engineering Estimate
Stack height 3.5 ft Engineering Estimate
Exhaust velocity 138.60 ft/s Exhaust flow + stack area
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Caterpillar C9 225hp - San Salvador

Unit Numbers:

Source description:
Manufacturer:
Model:

Aspiration:

SD-2
1-6, 4 Stroke

Caterpillar
C9 Acert

Turbocharged/ATAAC

Engine Horsepower and RPM

Engine speed:
Sea level hp:

Elevation

Derated hp:

Conversion Factor
Conversion Factor
Conversion Factor

Annual Hours of Operation
Fuel Rate

Fuel Rate

Fuel Consumption
Fuel heat value:
Heat Rate

Emission Calculations
Uncontrolled Emissions

2,200.0 rpm Mfg data
225.0 hp Mfg data
3.0 % Per 1,000 ft above 4,000 ft
5,801.0 ft Google Earth
212.84 hp Calculated
1.34 hp/kW
0.0022 g/lb
2,000.00 Ib/ton
8,760.00 hr
57.44 Lihr Estimated
15.18 gal/hr
137,000.0 Btu/gal AP-42
2.08 MMBtu/hr Calculated
NOX' co PM? S0,°
2.9 2.60 0.15 g/hp-hr
0.0021  Ib/hp-hr
1.34 1.22 0.07 0.4363 Ib/hr
5.86 5.34 0.31 191  tpy
voc* Total HAPs®  Toluene Xylenes
0.15 g/hp-hr
3.42E-03 4.09E-05 2.85E-04 Ib/MMBtu
0.070 0.0071 8.50E-05 5.93E-04 Ib/hr
0.31 0.031 3.72E-04 2.60E-03 tpy
CO, CH, N,O CO,e
73.96 0.003 0.0006 kg/MMBtu
163.1 0.0066 0.00132 Ib/MMBtu
338.99 0.014 0.0028 Ib/hr
1484.77 0.0602 0.012 1489.9 tpy

EPA Tier 3 Emission Standards
AP-42 Table 3.3-1

Hourly emission rate

Annual emission rate

EPA Tier 3 Emission Standards
AP-42

Hourly emission rate

Annual emission rate

40 CFR 98

" Emission factor for NOx is assumed to be 95% of the EPA Tier 2 emission factor for NOx + NMHC
2 It is assumed that TSP = PM;q = PM, 5. The emission factor used is filterable plus condensable PM.
3 Sulfur content is taken from AP-42 Table 3.3-1

4 Emission factor for VOC is assumed to be 5% of the EPA Tier 2 emission factor for NOx + NMHC
° Total HAPs are based on EPA AP-42 Table 3.3.2 and are calculated based on fuel rate and fuel heating value.

Exhaust Parameters (F-factor method)

Parameters Value Unit Notes:
Heat Rate 2.08 MMBtu/hr
Exhaust Temp (Tstk) 833 °F Engineering Estimate
Site Elevation 5,801 ft MSL Google Earth®
Ambient Pressure (Pstk) 24.1 in. Hg Calculated based on elevation
F factor 10610 wscf/MMBtu |40 CFR 60 Appx A Method 19
Exhaust Flow 367.6 scfm Calculated from F factor and heat rate
Exfaust Flow 1133.9 acfm scfm * (Pstd/Pstk)*(Tstk/Tstd), Pstd = 29.92 "Hg, Tstd = 520 °R
Stack Diameter 0.417 ft Engineering Estimate
Stack height 3.5 ft Engineering Estimate
Exhaust velocity 138.60 ft/s Exhaust flow + stack area
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Nordberg Engines and CE-1 Greenhouse Gas Calculations

Unit Numbers: PPG-1, 3,4, 7, 8, 11-15; CE-1
Source description:  Dual fire engines; Diesel cold-start engine

Nordberg Engines Units PPG-1, 3, 4,7, 8, 11-15

Hours of Operation 3000 Maximum annual hours of operation for all engines

Horsepower 3090 hp

Fuel Usage 7,500 Btu/hp-hr For dual fire scenario, from US Department of Interior
Heat Rate 23.2 MMBtu/hr

Number of engines 10

Total Emissions

Diesel
CcO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98 Subpart C
163.1 0.0066 0.00132 Ib/MMBtu
5668.15 0.23 0.046 5687.60 tpy
Dual-Fired
CcO, CH, N,O CO.e
53.06 0.001 0.0001 kg/MMBtu 40 CFR 98 Subpart C
117.0 0.0022 0.00022 Ib/MMBtu
4066.42 0.077 0.0077 4070.62 tpy
Maximum
CcO, CH, N,O CO.e
5668.15 0.23 0.05 5687.60 tpy

Diesel Cold-Start Engine Unit CE-1

Hours of Operation 500 Maximum annual hours of operation

Horsepower 1000 hp

Fuel Usage 158 gal/hr

Fuel Heating Value 137000 Btu/gal

Heat Rate 21.6 MMBtu/hr
CO, CH, N,O CO.e
73.96 0.003 0.0006 kg/MMBtu 40 CFR 98 Subpart C
163.1 0.0066 0.0013 [b/MMBtu

882.37 0.036 0.0072 885.39 tpy

co, CH, N,O
GWP 1 25 208  Table A-1 of 40 CFR 98 Subpart A
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Section 7

| nformation 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.

O 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.
O If an older version of AP-42 is used, include a complete copy of the section.
M If an EPA document or other material isreferenced, include a complete copy.
O Fuel specifications sheet.

O 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, al calculations, documentation of

any assumptions used, descriptions of sampling methods and conditions, copies of any lab sample anaysis.

This section describes the information used to determine emissions for the units which were updated as part of this permit
application. Calculations for all other emission sources are included in this section for informational purposes. These
calculations have remained the same since permit NSR 2448-M4 was i ssued.

Mine Fugitives (Blasting)
o "NOx Emissionsfrom Blasting Operationsin Open-Cut Coa Mining" by Moetaz |. Attalla, Stuart J. Day, Tony Lange,
William Lilley, and Scott Morgan (2008).
e "Factors Affecting Anfo Fumes Production” by James H. Rowland 111 and Richard Mainiero (2001)
o AP-42Table11.9-1
e 40 CFR 98 Subpart C, TablesC-1 and C-2

Mine Fugitives (Handling)
o  AP-42 Chapter 11.19.2

Mine Fugitives (Hauling)
o AP-42 Section13.2.2

e NMED memo: “Department Accepted Vaues for: Aggregate Handling, Storage Pile, and Haul Road Emissions”
e Western Regiona Air Partnership (WRAP) Fugitive Dust Handbook, September 7, 2006

Mine Fugitives (Stockpiles)
e AP-42 Section 13.2.4

Generator Engines (Units OP-4, OP-7, EMP-1, EMP-2, and ENV-117)

e AP-42 Tables3.3-1 and 3.3-2
e Tierl, Il,and Ill Final Emission Standards

Gasoline Dispensing Facilities (Units GDF1 and GDF2)
e Tanks4.09d
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The Australian coal mining industry, as with other industries is coming under greater
constraints with respect to their environmental impacts. Emissions of acid gases such as
NO, and SOy to the atmosphere have been regulated for many years because of their
adverse health effects. Although NO, from blasting in open-cut coal mining may represent
only a very small proportion of mining operations’ total NOy emissions, the rapid release
and high concentration associated with such activities may pose a health risk. This paper
presents the results of a new approach to measure these gas emissions by scanning the
resulting plume from an open-cut mine blast with a miniaturised ultraviolet spectrometer.
The work presented here was undertaken in the Hunter Valley, New South Wales, Australia
during 2006. Overall this technique was found to be simpler, safer and more successful
than other approaches that in the past have proved to be ineffective in monitoring these
short lived plumes. The average emission flux of NOy from the blasts studied was about
0.9 ktt~! of explosive. Numerical modelling indicated that NO, concentrations resulting
from the blast would be indistinguishable from background levels at distances greater than
about 5 km from the source.

Crown Copyright © 2008 Published by Elsevier Ltd. All rights reserved.

1. Introduction

The explosive ammonium nitrate/fuel oil (ANFO) is used
almost universally throughout the open-cut coal mining

Open-cut coal mining is widespread in the upper
Hunter Valley in New South Wales (NSW) with several
large mines operating within close proximity to the towns
of Muswellbrook and Singleton. Consequently, there is
community concern about the potential environmental
impacts of mining on nearby populations.

Blasting, in particular, has the potential to affect areas
outside the mine boundary and accordingly, vibration and
dust emission limits are set in each mine’s environmental
licence. However, gaseous emissions of environmental
concern, such as nitrogen dioxide (NO;) may also be
released during blasting operations. Currently, there are
very little quantitative data relating to the magnitude of
these emissions and it is not yet possible to determine if
they contribute significantly to ambient levels in the main
population centres.

* Corresponding author.
E-mail address: moetaz.attalla@csiro.au (M. Attalla).

industry. Under ideal conditions, the only gaseous products
from the explosion are carbon dioxide (CO3), water (H20)
and nitrogen (N5).

3NH4NO; 4 CH; — 3N, + CO, + 7H,0 (1)

However, even quite small changes in the stoichiometry
(either in the bulk material or caused by localised condi-
tions such as moisture in the blast hole, mineral matter or
other factors) can lead to the formation of substantial
amounts of the toxic gases carbon monoxide (CO) and nitric
oxide (NO) as shown.

2NH4NO; + CH; — 2N, + CO + 5H,0 (2)

5NH4NO3 + CH; — 4N, + 2NO + CO; + 7H,0 (3)

In addition, some of the NO formed may oxidise in the
presence of oxygen (0O3) to produce NO,.

1352-2310/$ - see front matter Crown Copyright © 2008 Published by Elsevier Ltd. All rights reserved.

doi:10.1016/j.atmosenv.2008.07.008
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2NO + 0, — 2NO, (4)

Often in practice, large quantities of NO; are released from
blasts which are observed as intense orange plumes.

Although these gases are not considered in their envi-
ronmental licences, each mine is required to estimate
annual emissions of CO, NOy and SO, for the National
Pollutant Inventory (NPI), compiled each year by the
Australian government. These estimates are made by
multiplying the amount of explosive consumed by an
emission factor which is currently 8 kg t ! for NO, 34 kg t !
for CO and 1kgt~! for SO, (National Pollutant Inventory,
1999). These emission factors, however, are based on
limited overseas data and are subject to high uncertainty.

Most of the studies which have examined NO, forma-
tion from blasting have used blast chambers. The results
from these studies do not necessarily correlate with what is
observed during actual blasts. Few studies have attempted
to measure NO, emissions under actual field conditions,
presumably because of the practical difficulties involved.
Plumes from blasting lack confinement, can be very large in
size and are affected by prevailing weather conditions.
There is also a large quantity of dust associated with the
blast and these factors combine to make physical sampling
of the plume very difficult. There are also the obvious safety
implications which restrict access to blast sites. Conse-
quently, quantitative measurements of plume characteris-
tics are generally unavailable. Nevertheless, it is important
for mine operators, particularly when their operations are
close to residential areas, to have some method for
assessing NOy formation and more importantly, predicting
the severity of the NO, plume. At present predictions of NOx
formation are subjective and are based on the blast engi-
neer’s knowledge of the area to be blasted (e.g. rock type,
area of the mine, presence of water in the holes, etc.) and
the ratings obtained from blasts performed under similar
conditions. Quantitative flux estimations of NOy released
from a blast require measurement of concentration
through the plume in both the horizontal and vertical axes.

Some of the options available to make these measure-
ments are given in the following sections.

1.1. Physical sampling

Sampling of blasting fumes involves taking a sample of
gas from the plume for subsequent analysis, which could be
either on site or in an off site laboratory. Although physical
sampling could in principle provide sufficient information
to characterise a plume, there are a number of serious
logistical problems with this approach:

e The size of the plume means that a large number of
sample points would be required to sample across the
width and height of the plume.

e The force of the explosion and the resulting debris
would restrict the proximity of any sampling packages
to the initial gas release.

e The potential toxicity of the plume; personnel cannot
move through it to take samples, hence sampling
stations must be fixed prior to the blast. This means

that the path of the plume must be anticipated
before the blast.

1.2. Continuous analysis

Another option is to use portable analysers to measure
NO, concentrations in real time. There are, however,
disadvantages with this approach since a sample of the
plume must be presented to the instrument for analysis.
Usually a pump draws air through a small diameter tube
into the instrument, but to achieve the necessary spatial
characterisation of the plume, sample tubes would need to
be positioned at various points throughout the plume. Thus
many of the problems identified for the physical sampling
would also apply to the use of continuous analysers.

1.3. Optical methods

There are several optical methods of analysis currently
available that may be applicable to field measurements of
NOy. These include open-path Fourier Transform Infra-Red
Spectroscopy (FT-IR), Correlation Spectroscopy (COSPEC)
and Differential Optical Absorption Spectroscopy (DOAS).
FT-IR has often been used in air pollution studies (e.g.
Levine and Russwurm, 1994). It has also been used in mine
situations to measure fugitive methane emissions. Kirch-
gessner et al. (1993) used open-path FT-IR (op-FT-IR) to
estimate methane emissions from open-cut coal mines in
the United States. The technique relies on passing a colli-
mated infrared beam through ambient air over a path
length of up to several hundred metres. In the Kirchgessner
et al. (1993) study, the concentration of methane across the
plume was measured then wind speed data and a Gaussian
plume dispersion model were used to estimate the
methane emission rate from the mine. These authors
subsequently developed a modification of their method
which improved its accuracy (Piccot et al., 1994, 1996). The
improved method was essentially the same as described
above except that methane concentrations were measured
at several elevations to better characterise the plume.

In principle, open-path FT-IR could be used to measure
NOy in blast plumes since it is sensitive to NO, NO,, and CO
along with other gases. Infrared radiation is also strongly
absorbed in many parts of the spectrum by both CO, and
water which are very likely to be present in high concen-
trations in blast plumes and this may tend to obscure the
NO, signal. High resolution instruments may resolve at least
some of the NOy absorption lines, however, a more serious
drawback with op-FT-IR is that the infrared beam would be
substantially attenuated by the dust thrown up by the blast.
In the period immediately after the blast when the dust
level is very high it is likely that the IR beam would be
completely blocked thus making measurements impossible.

Another well established optical method is Correlation
Spectroscopy (COSPEC). The system was first described by
Moffat and Milan (1971) and was designed to measure
point source emissions of SO, and NO, from industrial
plants but found a niche application in the measurement of
SO, fluxes from volcanoes (Galle et al., 2002). The COSPEC
system utilises a “mask correlation” spectrometer and was
designed to measure vertical or slant columns using
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sky-scattered sunlight. By traversing beneath plumes with
the mobile instrument, the concentration of the column is
calculated and, once multiplied by the plume velocity,
produces a source emission rate. These instruments are
limited to detecting only those species where masks are
available. They also suffer from interferences from other
atmospheric gases and light scattering from clouds or
aerosols that can produce errors in column densities
(Chalmers Radio and Space Science, website).

The DOAS technique is a relatively new technique that is
gaining widespread acceptance as an air pollution moni-
toring method. Like the open-path FT-IR method, the DOAS
can simultaneously measure concentrations of a number of
species over path lengths which typically range from
hundreds of metres to kilometres.

A DOAS, configured as an ‘active system’, Fig. 1, has three
main parts - a light emitter, a light receiver and a spec-
trometer. The emitter sends a beam of light to the receiver
(in some cases the emitter and receiver are contained in the
same unit and the light beam is reflected off a remotely
located passive reflector). The light beam contains a range
of wavelengths, from ultraviolet to visible, although
instruments are now available with an infrared source,
which extends the range of compounds that can be
detected. Different pollutant molecules absorb light at
different wavelengths along the path between the emitter
and receiver. The receiver is connected to the spectrometer
which measures the intensity of the different wavelengths
over the entire light path and through the data system
converts this signal into concentrations for each of the
species being monitored.

DOAS instruments are routinely used to measure SO,,
NO; and Os.

More recently, advances in miniaturising UV-vis spec-
trometers has lead to the development of much more
compact DOAS units, configured as a passive system (Fig. 1),
which have come to be known as “mini-DOAS”. The mini-
DOAS system has so far been used mainly in the study of
SO; fluxes in volcanic emissions (McGonigle et al., 2003).

2. Methodology
2.1. Field measurements

A portable DOAS (mini-DOAS) manufactured by Reso-
nance Ltd was used in this study. The instrument covers

a spectral range of 280-420 nm and can measure sub-part
per million levels of NO, and SO,. The unit, which
comprises a telescope, scanning mirrors, calibration cells
and a miniature CCD array spectrometer (Ocean Optics
USB2000 spectrometer), is housed in a small package
which is mounted on a tripod. Calibration of the instrument
was carried out using the internal calibration cell. The
concentration of the cell was equivalent 50 ppm m. No SOy
measurements were undertaken.

Data collection and processing were performed by
Ocean Optics OOIBase32 software loaded in a laptop
computer. This results in a more compact system that is
easier to deploy at mine sites and provides greater flexi-
bility in positioning the instrument in relation to the blast
plume.

Prior to each monitored blast, a dark spectrum was
collected by blocking light from entering the spectrometer
and a scan was performed. To produce a reference spec-
trum, a further scan was performed in a clear sky back-
ground which contained background absorption from NO,.
The reference spectrum was required in order to determine
the increase in concentration of NO, above ambient levels
in the blast plumes.

The plume resulting from each blast was tracked with
the spectrometer until the NO, concentration was indis-
tinguishable from the surrounding sky. During each field
measurement, the mini-DOAS and a video camera were
positioned a safe operating distance from the blast at all
times.

NO, concentrations in the plume were calculated by
subtracting the dark spectrum from the measured spec-
trum and the reference spectrum using the supplied
software.

The results obtained from the mini-DOAS are a path-
averaged NO, concentration profile measured in units of
parts per million metre (ppm m). The mini-DOAS results
must be divided by the path length through the plume to
yield a concentration. To estimate the amount of NO,
released from each blast it was necessary to multiply the
concentration by the volume of the plume. Hence it was
necessary to estimate the dimensions of each plume.

All of the blasts monitored were video-taped using at
least one, and sometimes two, video recorders. The
distances between the cameras and the blast were
measured by locating their positions with a handheld GPS
receiver.

Fig. 1. Schematic diagram of DOAS systems operating in both active and passive modes.
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Wind speed and directional data used to plot the
directional path of the plume were obtained from a series
of meteorological stations located around the mining lease.
Simple trigonometry was employed to determine the
distance from the video camera to the plume at the
corresponding time intervals.

A rudimentary method of photogrammetry was then
used to estimate the size of the plume based on still images
extracted from the videos. Ratios of the plume to picture
size in both the vertical and horizontal planes were made.

Once the plume to camera distance and the constraining
angle for the plume is known, a crude three-dimensional
estimate of the plume dimension was calculated using basic
trigonometric functions. An example of the dimensions
determined for a plume using this method is shown in Fig. 2.

Ground level measurements were carried out using
a Greenline 8000 portable gas analyser. This instrument is
capable of continuous, simultaneous analysis of O,, COy,
CO, SO,, NO and NO,. It is battery powered and can operate
unattended for up to about 2h. The instrument was
calibrated against a standard gas mixture before each use.
Data were logged on a laptop computer connected to the
instrument.

For each experiment, the instrument was set up
downwind of the blast in a location where the plume was
expected to pass, but far enough away to avoid flying debris.
The inlet probe was fixed at about 2 m above ground level.

It must be noted that selecting an appropriate location
for the instrument was often difficult. In many cases,
the wind conditions were quite variable, especially
within the pit so it was not always possible to correctly
anticipate the path of the blast plume. As well, the layout of
the mine pit and safety considerations imposed constraints
on where the instrument could be placed. Because of these
problems, the plumes from many of the blasts did not pass
over the analyser and data was not recorded.

2.2. Modelling
A simple modelling exercise was undertaken for this

study to determine if the release of NO, from a blast could
be of detriment to persons exposed to the plume within

5 km of the release. The results of this study are indicative
and based on the assumption that the model used is
appropriate. Modelling generally relies on local observa-
tional data to confirm the performance of the model. The
difficulty in measuring emissions from mining blasts has
meant that in this case the model is used as an indicator
relying on the verifications used in the development of the
chosen model. For this reason we have modelled concen-
trations directly downwind of theoretical blasts with AFTOX
(Kunkel, 1991), a USEPA approved dispersion model (http://
www.epa.gov/scram001/dispersion_alt.htm#aftox). = The
original DOS based QuickBasic code was transformed into
Excel macros to enable many scenarios to be run.

AFTOX is a Gaussian Puff model developed for the
United States Air Force to assess real time toxic chemical
releases. The model uses information from US Air Weather
Service (AWS) stations to calculate dispersion based on
measured atmospheric conditions. As for all Gaussian
models, the spread of pollutants is governed by dispersion
coefficients in the horizontal (oy) and vertical (o;) direc-
tions. These coefficients depend on the atmospheric
stability derived from the AWS data. In this study, the
scenarios were modelled by predefining the wind speed
and atmospheric stability classes. The wind speeds
modelled ranged from very low (0.5 ms™') to moderate
(10 ms~1). Stability was modelled in six steps representing
the standard Pasquill-Gifford stability classes, i.e. A-F,
where A, B and C represent unstable conditions (where A is
the most unstable), D is neutral and E and F are stable
conditions. These stability classes are used to categorise the
rate at which a plume will disperse. Unstable conditions
might be found on a sunny day with light winds leading to
rapid plume dispersion while the stable conditions may
occur in clear skies with light winds and perhaps
a temperature inversion present. Plume spread is slow in
these circumstances.

AFTOX is operated by assuming an emission release
from a single location. The emissions can be either
continuous or instantaneous. In this study AFTOX was used
to describe an area source by representing it as a large
number of individual points. The area of the emission (i.e.
the area over which the explosives were distributed) was

Fig. 2. Blast plume with estimated dimensions.
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assumed to be 100 m x 200 m based upon sizes commonly
observed during the field measurements. The area was
subdivided into 10 m x 10 m units. Each square was rep-
resented by a point source with its source at the centre. In
total, the area was modelled as 231 separate point sources
(see Fig. 3). The total flux of emissions for the source was set
at 100 kg. To estimate the maximum concentration and
pollutant exposure values, the values should be multiplied
by an appropriate scaling factor.

One hundred and twenty scenarios were modelled in
which the 100 kg of emissions were spread randomly
throughout the source area. A multi-stage process was
employed for this task. In the first step, the total maximum
number of points emitting was determined. This was
defined by a random number between 20% and 80% of the
maximum number of sources (in this case 231). The range
chosen was an estimate from the portion of blasts that
appeared to fume in conditions witnessed during this study.
The total emission was then divided by this number. Each
portion of the total emission was then placed randomly
within the emission area. This process allowed certain
points to receive multiple portions of the total emissions
enabling the formation of hot spots. An example of one
emission grid (Scenario 1 of 120) is displayed in Fig. 4.

Concentrations were determined for each of the 120
emission scenarios at distances of 200 m, 300 m, 400 m,
500 m, 750 m, 1 km, 1.25 km, 1.5 km, 2 km, 2.5 km, 3 km,
4km and 5 km from the origin of the source. A concen-
tration was determined for a number of discrete times that
encompassed the complete plume travelling past the
receptor. Further the concentrations were determined at 21
locations 10 m apart in a plane parallel and directly
downwind of the source area (see Fig. 3). An average
concentration from each of the receptors was determined,;
in this case with N equal to 21.

5>
c=-N¢ (5)
Ni:l

The average for each scenario was then used to create an
ensemble average and standard deviation for the entire run
(i.e. N=120).
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Fig. 3. Emission grid and receptor array setup.
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A dosage expressed in ppms was determined from the
times when the ensemble average plume travelled past the
receptors located at each distance downwind of the source.
Again N represents each discrete time step (dt) where
C +0.

N
Cdose = Z(Ek)dt (9)
k=1

The relative variation for the dosage is provided by
similarly treating the ensemble standard deviation.

N

Odose = Z(Jfk)dt (10)

k=1

3. Results and discussion
3.1. Field measurements

Plume measurements were made using the mini-DOAS
spectrometer at two open-cut mine sites located in
the Hunter Valley. The combination of the spectral analysis
and the plume estimation technique allowed for NO,
concentration and mass flux estimates to be made
remotely, totally eliminating the requirement of physical
sampling.

An example of the spectral output produced by the
mini-DOAS is shown in Fig. 5. The spectral output consists
of the NO; concentration (ppm m) as a function of time. The
figure also contains a series of photographs depicting the
formation of a blast plume at time intervals of 70, 110, 163,
250 and 350 s post-blast initiation. It is worth noting the
change in intensity of the colour of plume and size as
a function of time.

Reliable concentration measurements with the mini-
DOAS may only be made when the spectrometer is aimed
into a sky background above the horizon from the point of
observation. In this example, a peak concentration of
580 ppmm was achieved in 163 s post-blast initiation
(third image from the left). At this time the plume has risen
above the horizon from the point of observation. The plume
to mini-DOAS distance at this stage is approximately
500 m, with an estimated plume depth of 105 m. This
results in a NO, concentration of 5.6 ppm at that particular
stage of the plumes’ dispersion.

After 350 s, the plume is barely visible and is now esti-
mated to be approximately 650 m from the mini-DOAS
unit. The plume depth has increased to 125 m with
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Fig. 4. Example of emission grid for 1 of the 120 scenarios modelled (the scale on the right hand side refers to NO, concentration in ppm).

a corresponding increase in plume volume by a factor of
two. This expansion of the plume corresponds to a decrease
in NO, concentration to 2.8 ppm.

At 360 s the plume was no longer visible to the eye and
was lost for a short period of time to the mini-DOAS. This,
however, was rectified with scanning of the sky with the
spectrometer until the invisible plume was tracked for
a further period.

Results for all plumes monitored during field work at
both mine sites are given in Table 1. The table gives the peak
NO, concentration as measured by the mini-DOAS above
the horizon. Also given in the table is the plume volume at
peak concentration and the calculated mass of NO,
released from the blast. The mass of ANFO typically used in
a blast was on average 210 tonnes, ranging from 60 to

-_—
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e _‘I = 4 i 3 il = '- : -
g g
650

163

-

T

565 tonnes. The explosive was distributed over an area of
typically 200 m x 100 m containing approximately 200
bole holes with 200 mm diameter and to a depth of 25 m.

From the table the maximum NO; concentrations were
found to range from O to about 7 ppm. This range of
concentrations translated to 0-63.3 kg of NO; in the plume.
However, no correlation can be made between blast charge
and NO; levels.

During the measurements with the mini-DOAS ground
level measurements were also carried out using a portable
combustion gas analyser (Greenline 8000) to augment the
airborne measurements made by the mini-DOAS. For NO,
the ground level measures were higher than those
observed using the mini-DOAS at higher altitudes. When
the results of both measurement methods were applied to
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Fig. 5. Typical NO, spectrum demonstrating plume colour characteristics relative to concentration level.
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Table 1
Through plume measurement results
Date Total ANFO Peak NO, Plume volume Mass of Emission flux (kg t~! ANFO)
3 —6
charge (t) Conc (ppm) (m> x 10~°) NO, (kg) NO NO, NO,

12/12/2005 281 3.7 14 9.9 0.5 0.03 0.6
13/12/2005 150 0.4 53 3.7 0.4 0.03 0.4
14/12/2005 119 0.0 0.0 0.0 0.0 0.00 0.0
21/12/2005 229 1.0 44 79 0.6 0.04 0.6
22/12/2005 211 0.0 0.0 0.0 0.0 0.00 0.0
23/12/2005 222 0.0 0.0 0.0 0.0 0.00 0.0
5/01/2006 177 1.0 0.2 0.4 0.0 0.00 0.0
6/01/2006 275 11 15.3 30.6 18 0.12 1.9
12/01/2006 225 1.6 6.2 18.3 13 0.08 14
18/01/2006 169 13 17 0.2 0.4 0.02 0.4
23/01/2006 139 2.1 42 16.7 19 0.12 2.0
25/01/2006 155 0.4 44 2.9 03 0.02 0.4
30/01/2006 132 0.7 5.3 71 0.8 0.05 0.9
22/02/2006 224 0.0 0.00 0.0 0.0 0.00 0.0
1/03/2006 194 16 20.6 63.3 5.0 032 53
12/05/2006 362 6.5 19 233 1.0 0.06 11
15/05/2006 131 0.3 32 17 0.2 0.01 0.2
19/05/2006 168 0.0 0.00 0.0 0.0 0.00 0.0
30/05/2006 100 0.8 0.00 1.0 0.0 0.00 0.0
1/06/2006 365 0.7 35 49 0.2 0.01 0.2
6/06/2006 145 0.8 11.5 17.5 19 012 2.0
15/06/2006 60 0.0 0.00 0.0 0.0 0.00 0.0
26/06/2006 254 43 03 2.1 0.1 0.01 0.2
27/06/2006 212 5.6 0.9 10.0 0.7 0.04 0.7
28/06/2006 241 0.0 0.00 0.0 0.0 0.00 0.0
6/07/2006 565 2.8 2.7 14.0 0.4 0.03 04
13/07/2006 184 7.0 1.0 12.6 11 0.07 12
dispersion modelling techniques strong agreement was NO and NO, concentration. Although a strong correlation
observed. was not found, there is a general trend of increasing NO»

Point measurements which were made on Greenline with increasing NO. It was generally found that the relative
8000 indicated that a loose relationship existed between proportion of NO to NO; from our data set was 27 to 1. This
Table 2

Maximum calculated NO, concentrations downwind of source

200m 300m 400m 500m 750m  1000m  1250m 1500 m  2000m 2500m  3000m  4000m 5000 m
WSPD=0.5ms"!

Stab A 83.0 30.0 14.4 7.9 25 0.9 0.4 0.2 0.1 0.0 0.0 0.0 0.0
StabB 1458 69.3 40.8 254 10.1 48 26 16 0.7 0.4 0.2 0.1 0.1
StabC 2194 122.0 80.8 55.9 26.8 14.3 8.6 5.6 2.8 1.6 1.0 0.5 0.3
StabD 3211 2015 146.0 113.1 64.6 40.2 26.1 18.6 10.5 6.7 45 24 14
StabE  390.2 267.4 204.3 165.5 109.6 75.9 54.6 413 26.4 17.9 12.7 71 45
StabF  464.1 339.8 269.0 2226 154.5 114.9 88.6 69.7 50.4 37.0 27.8 16.7 11.0
WSPD=3 ms™!

Stab A 78.5 29.1 14.2 7.7 24 0.9 0.4 0.2 0.1 0.0 0.0 0.0 0.0
StabB  137.6 67.7 39.7 25.1 10.0 48 26 16 0.7 0.4 0.2 0.1 0.1
StabC 2116 118.7 776 55.2 26.0 14.0 8.6 5.6 2.8 16 1.0 0.5 0.3
StabD 3125 197.9 1432 110.0 62.5 39.3 26.1 18.2 10.5 6.7 45 24 14
StabE  383.0 267.0 202.1 162.6 106.3 73.7 54.1 40.3 26.1 17.7 125 7.2 45
StabF 4615 344.6 2684 2208 151.1 112.3 86.1 67.6 489 36.4 275 16.6 11.0
WSPD=75ms"!

Stab A 62.5 255 13.0 7.3 2.3 0.9 0.4 0.2 0.1 0.0 0.0 0.0 0.0
Stab B 111.9 56.1 342 22.6 9.4 46 26 16 0.7 0.4 0.2 0.1 0.1
StabC  173.3 100.4 66.5 477 23.8 13.2 8.2 5.4 27 1.6 1.0 0.5 0.3
StabD 2612 167.9 1221 92.3 54.8 353 23.7 17.2 10.1 6.5 44 2.3 1.4
StabE 3259 2322 175.8 139.6 89.5 63.8 46.7 36.0 23.9 16.8 121 7.0 44
StabF 3946 302.7 237.0 194.3 1322 96.1 73.3 59.0 436 333 25.7 15.8 10.5
WSPD=10ms"!

Stab A 53.0 226 119 6.9 23 0.9 0.4 0.2 0.1 0.0 0.0 0.0 0.0
Stab B 92.3 49.7 31.0 20.9 9.0 45 25 15 0.7 0.4 0.2 0.1 0.1
StabC 1401 84.2 57.7 421 21.7 12.6 79 53 27 1.6 1.0 0.5 0.3
StabD 2055 138.3 102.4 79.9 48.6 31.8 221 16.4 9.7 6.4 43 23 14
StabE 2540 184.0 143.0 116.4 78.0 56.2 426 331 22.7 16.0 11.6 6.9 44

Stab F 306.8 2358 189.6 157.9 109.9 82.8 64.5 522 40.0 30.9 24.0 15.2 10.2
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relationship enabled the estimation of the NO fluxes in the
blast plume with a reasonable level of confidence.

The results obtained in this study are the only published
quantitative data available on blast plume gas composition
that the authors are aware of and it is useful to compare
them to the emission factors currently used for NPI
estimates.

Based on the NO; measurements and estimates of NO,
the flux for NO, was calculated to be in the range of 0.04-
5.3 kgt~ ! ANFO. The average flux level for all the blast
plumes measured was 0.9 kg t—'. This figure is considerably
lower than the current NPI emission factor which is 8 kgt~ 1.

3.2. Modelling

Results of the modelling runs are summarised in Table 2
and show the peak NO; concentrations (ppm) at various
points downwind of the blast for the six atmospheric
stability classes considered.

Examples of the modelled data are plotted in Fig. 6 and
Fig. 7. In Fig. 6 a plot is displayed for the concentration
estimate of one scenario at a distance of 200 m from the
source origin and for a wind speed of 2 ms~! and a stability
class C. In this plot 21 lines are shown representing the dose
received directly downwind of the source at the locations
displayed in Fig. 3. In this figure it is apparent that there is
a considerable difference in the concentration predicted at
each of the 21 receptors. It should be noted that the
distance of 200 m is defined from the origin of the source
area (0, 0) as displayed in Fig. 3. At this distance emission
sources at 100 m will cause significantly higher concen-
trations than those occurring at positions toward the
origin. In comparison the concentrations predicted at the
receptor array 1 km from the source show more normally
defined distributions with maxima occurring towards the
middle receptors as a result of crosswind diffusion.

Receptors toward the edge of the sample array receive less
crosswind influence and are, therefore, smaller in concen-
tration. Also apparent in these two figures is the consid-
erable difference in the predicted peak concentrations with
the values at 1 km up to 25 times lower than at 200 m.
When viewing Table 2, the peak values at 5 km approach
ambient levels for all but the most stable conditions which
are quite commonly over predicted with Gaussian models.
For future studies it is recommended that a long path
technique on a mining lease boundary may provide both
a measure of the model accuracy as well as a direct measure
of the impact in areas directly surrounding the mining area.

The data presented in this study represent a dose directly
downwind of the source and as such are a worst case
scenario for exposure. The averages of the 21 receptors (i.e.
the average concentration directly downwind of the source)
for each of the 120 scenarios modelled were used to deter-
mine the selected data. The number of scenarios modelled
was arbitrarily chosen to allow 10 scenarios to be run on
each machine in a cluster of 12 computers. The maximum
concentration in Table 2 is the maximum ensemble average
obtained from the average of the 21 receptors for the 120
scenarios modelled. Maximum concentrations at individual
locations directly downwind of hot spots are obviously
higher than the values reported in this table.

When viewing Table 2 it is apparent that the peak
concentrations drop dramatically as the receptor moves
away from the source. It is also apparent that the peak
concentrations vary little as a function of wind speed
although the plume width will vary. In AFTOX a downwind
concentration is determined in two steps. In the first step
the size of the initial plume envelope is estimated. In its
default mode AFTOX determines the size of the envelope
(assumed to be a cylinder of equal height and width) from
the magnitude of the emission rate. In this report the size is
set at 10 m to match the grid structure used for the area
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Fig. 6. Calculated NO, concentration profiles 200 m from source.
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source. AFTOX in this regard ignores the effect of wind
speed on the size of the initial envelope and as such the
initial concentration of the plume is identical irrespective
of wind speed by ignoring longitudinal (i.e. downwind)
spread of the initial release. In the second step the
concentration downwind of the initial release is deter-
mined by estimating the growth of a puff in three dimen-
sions which in this case explicitly includes longitudinal
plume spread which is assumed to be equal to the degree of
crosswind spread. The degree of this spread is determined
solely from the prescribed atmospheric stability class
which ignores any wind speed dependence.

While the peak concentrations are similar, the dose
received at a receptor is linearly dependent on wind speed.
Emissions released into an atmosphere with higher wind
speeds result in a receptor receiving doses for a smaller
period of time. It should be noted that some of the differ-
ences in the peak concentrations displayed in Table 2 result
from the number of discrete time steps used to calculate
the concentrations. This was set at 25 intervals between the
onset and finish of a plume as it passes by the receptor. This
time is dependent on atmospheric stability and the
distance from the source. In AFTOX, the puffs are assumed
to disperse in the direction of plume travel proportionally
with the degree of crosswind spread. As such, portions of
the plume arrive before and after the main bulk of the
emissions and the effect clearly demonstrated in Figs. 6 and
7. The moderate number of discrete times modelled to
capture this effect while generally adequate may have led
to a degree of variation particularly at larger distances from
the source.

Again it should be noted that the modelled figures
assume an area wide flux of 100 kg which is larger than
observed in the blast recorded during this study. It should
also be noted that while some of the concentrations are
high close to the source the concentration at a particular

location occurs for a brief period of time which is deter-
mined by the wind speed.

4. Conclusions

A portable open-path spectroscopic method was found
to be effective for measuring NO, emissions from blasting.
Overall this technique was found to be simpler, safer and
more successful than other approaches that in the past
have proved to be ineffective in monitoring these short
lived plumes.

Quantitative measurements of NO, in plumes from
blasting were made at two open-cut mines. The results
showed that NO, was present in most of the plumes but in
relatively low concentrations (typically ranging between
0 and 7 ppm). The highest concentration measured during
all the field campaigns was about 17 ppm at ground level.

Based on field measurements, the emission factor
currently used in compiling the Australian National
Pollutant Inventory was found to be approximately eight
times greater than that observed in our investigation. This
would suggest that an over estimation of NOy is made if the
current factor is used.

Numerical modelling of the behaviour of plumes
resulting from blasting was made to assess the possible
downwind concentrations of NO,. These results were
compared to ambient NOy measurements made in
Muswellbrook.

e Modelling results were consistent with concentration
measurements within the plumes at relatively short
distances from the blast (i.e. up to about 1 km).

e Ambient monitoring did not detect NOy events that
could be attributed to individual blasts. Modelling
suggested that these emissions would be very low at



M. Attalla et al. / Atmospheric Environment 42 (2008) 7874-7883 7883

distances greater than 5 km from the blast and may be
indistinguishable from background levels; typically of
the order of several parts per billion, in most cases.
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FACTORSAFFECTING ANFO FUMES PRODUCTION

James H. Rowland 111 and Richard Mainiero

ABSTRACT

For many yearsthere have been small scale tests available for evaluating the toxic fumes production by cap-
sensitiveexplosives (DOT Class 1.1), but these could not be used with blasting agentsdueto thelarge charge
sizesand heavy confinement required for proper detonation. Considering the extensive use of blasting agents
in construction and mining, there is a need to determine the quantities of toxic fumes generated by blasting
agents. Atthelnternational Society of Explosive Engineers Twenty Third Annual Conference on Explosives
and Blasting Technique in 1997, the authorsreported on afacility for detonating large (4.54 kg), confined
blasting agent charges in a controlled volume that had been constructed at the National Institute for
Occupational Safety and Health's Pittsburgh Research Lab's Experimental Mine. Since 1997, this facility
has been used to collect data on toxic fumes produced by the detonation of various ammonium nitrate/fuel
oil (ANFO) mixtures and several cap-sensitive explosives.

ANFO composition ranging from 1 to 10 percent (pct) fuel oil have been studied. Asexpected from previous
studies, with anincreasein fuel oil content the carbon monoxide production increases, while nitric oxideand
nitrogen dioxide production decrease. The detonation velocity varies from 3,000 to 4,000 m/sec for the 1
to 10 pct range of fuel oil content, suggesting that ANFO mixes with improper fuel oil content may appear
to detonate properly, while their fume production differs significantly from optimum. The study also
considers such factors as degree of confinement, water contamination, and aluminum content on blasting
agent fume production. Resultsindicate that water contamination of theANFO has little effect on carbon
monoxide production, but causes significant increase in nitric oxide and nitrogen dioxide production.
Decreasing confinement from Schedule 80 steel pipe to 0.4-mm thick sheet metal also has little effect on
carbonmonoxideproduction, but significantly increasesnitric oxideand nitrogen dioxideproduction. Adding
5 and 10 pct aluminum to the ANFO had no clear effect on carbon monoxide, nitric oxide, or nitrogen
dioxide production.



INTRODUCTION

In February of 1997 apaper entitled “ A Techniquefor Measuring Toxic Gases Produced by Blasting Agents”
was presented at the 23 Annual Conference on Explosives & Blasting Technique in Las Vegas, Nevada.
That paper discussed a method for measuring toxic fumes produced by detonation of blasting agents. The
research reported here is a continuation of that work.

Detonating ANFO in steel pipein the Pittsburgh Research Lab (PRL) mine fumes chamber yieldsabaseline
for comparing relative fumes production for blasting agents, but is by no means a predictor of what will
happeninthefield. Inactual blasting operations, the confinement of the detonating ANFO will probably be
lessthan that offered by the 4-in, Schedule 80 steel pipe employed in most tests. Additionally the ANFO
evaluated in the PRL mine chamber is carefully mixed the day before and care is taken to prevent
contamination. In practice, ANFO maynot be exactly the 94/6 ammonium nitrate/fuel oil ratio desired or
may be loaded into boreholes weeks beforeit is shot, exposing the explosive to water seeping into loaded
boreholesand possiblefuel oil evaporation. The current research looksat thesefactorsand othersinan effort
to determine how they affect fumes production. Fumes measurementsin the mine chamber were carried out
for ANFO mixtures other than 94/6, ANFO contaminated with up to 10 pct water, ANFO detonated with
less confinement than that offered by Schedule 80 steel pipe, and ANFO contaminated with limestone rock
dust. Additionally, several cap-sensitive explosives, aswell as ANFO containing up to10 pct auminum were
also studied to gain an understanding of how detonation behavior affects fumes production. In each case
carbon monoxide, nitrogen oxides and ammoniawere the toxic gases of primary interest.

EXPERIMENTAL APPROACH

Detonating large blasting agent charges and confining the fumesrequiresalarger experimental chamber than
was employed in past work on cap-sensitive explosives. Towards this end, a chamber was created in the
experimentalmine at PRL. Thefacility consists of a portion of mine entry enclosed between two explosion
proof bulkheads. Each bulkhead is 40 inches (1 m) thick, constructed of solid concrete block hitched 1 foot
(30 cm) into theroof, ribs, and floor. On theintake side, the bulkhead isfitted with asubmarine mandoor and
a small port for control and sampling lines. On the return side, the bulkhead is fitted with two sealed
ventilationports. Total volume of the chamber is 9,666 ft2 (274 m®). The chamber volume was determined
by rel easing aknown quantity of carbon monoxideinto the chamber and sampling the atmosphere after it had
mixed. Following the shot, afan mounted at one end of the chamber mixesthe chamber atmosphere at 3,500
ft¥min, after which the chamber is vented using the mine's airflow. The layout of the chamber isillustrated
in Figure 1. Up to 10 pound (4.54 kg) charges can be detonated in the chamber using a variety of
confinements.

EXPERIMENTAL

A 28-inch (71-cm) length of 4-inch (20-cm) Schedule 80 seamless steel pipe was chosen to provide
confinement in most tests of blasting agents and cap-sensitive explosives. Prior to loading the pipe with
explosive,acontinuous vel ocity probe of thetype described by Santisistaped to theinner surface of the pipe
alongitslength®. In conducting atest of ablasting agent, the commercial blasting agent minusits wrapper,
or premixed ANFO areloaded into the pipeto aweight of 101b (4.54 kg). Initiationisprovided by a2-inch
(5-cm) diameter, 2-inch (5-cm) thick cast pentolite booster, initiated by a number 8 instantaneous electric



blastingcap. In conducting atest of acap-sensitive explosive, the cartridge explosiveisloaded into the pipe
to aweight of about 10 Ib (4.54 kg). Cap-sensitive explosives are initiated by a number 8 instantaneous
electric blasting cap.

Following detonation of an explosive in the chamber, the fan is run for about 10 minutes to uniformly mix
the chamber atmosphere beforefumes samplesaretaken out of thechamber through 1/4-inch (0.6-cm) Teflon
or polyethylenetubesfor analysis. Teflon samplelinesare used for nitrogen oxideand ammoniato minimize
loss of these constituents to absorption on the tube surface. Vacutainer' samples are taken and sent to the
analytical laboratory for analysis; this technique is appropriate for components that are stable in the
V acutainer, namely hydrogen, carbon monoxide, and carbon dioxide. Nitrogen dioxide, nitrogen oxidesand
ammoniaare not amenable to analysis by the Vacutainer technique and are instead absorbed in chemical
solutionsin bubbler trains using thetechni que described by Santi$ That method wasmodified by eliminating
the purging of the system with helium and using agas meter to measure the volume of fumes bubbled through
the solutions rather than measuringgas flow rate. An electrochemical carbon monoxide monitor was also
employedto act as abackup to the analytical lab's carbon monoxide analysisof the Vacutainer andto allow
monitoring of the mixing of the chamber atmosphere.

RESULTS

An ANFO mixture of 94 pct ammonium nitrate, 6 pct fuel oil is close to optimum from the perspective of
minimum toxic fumes production. Previous research and theory show that the detonating ANFO will
produce excessive levels of nitrogen oxidesif the fuel oil content istoo low and will produce excessive
levels of carbon monoxide and ammonia if the fuel oil content istoo high*> This behavior is supported
by data collected in the current research, asillustrated in Figures 2, 3, and 4.

In Figure 5 the datafrom figures 2, 3, and 4 is presented in terms of oxygen balance. Figure5isaplot of
carbon monoxide production versus oxygen balance for ANFO and several cap-sensitive explosives. As
the oxygen balance is increased for ANFO the carbon monoxide production decreases. Thiswould be
expected since there is increasing oxygen to convert the carbon monoxide to carbon dioxide. ANFO
mixed at 6 pct fuel oil produces approximately the same amount of carbon monoxide as cap-sensitive
explosives of equivalent oxygen balance. The oppositeis true when looking at nitrogen oxides
production as afunction of oxygen balance, asillustrated in Figure 6. When the oxygen balanceis
increased, the nitrogen oxides and nitrogen dioxide production increased. ANFO mixed at 6 pct fuel oil
produced significantly more nitrogen oxides and nitrogen dioxide than cap-sensitive explosives. Figure
7 illustrates that as the oxygen balance for ANFO is increased the ammonia production decreases. With
the exception of a couple data points that may be anomalous, ANFO mixed at 6 pct fuel oil produced
about the same quantity of ammonia as cap-sensitive explosives of equivalent oxygen balance.

Figure 8 shows that adding water to an ANFO mixture of 94 pct ammonium nitrate and 6 pct fuel oil had
little effect on carbon monoxide production for water percentages from 0 to 10 pct. However the
nitrogen oxides and nitrogen dioxide increased dramatically when water is added to the ANFO mixture.
Thisis demonstrated in Figure 9. Figure 10 shows the effect of water on ammonia fumes production;
adding water to the ANFO yields an erratic trend, indicating that further study is needed.

Referenceto Specific products is for informational purposes and does not imply endorsement by NIOSH.



As mentioned earlier, shooting ANFO in 4-inch schedule 80 seamless steel pipe is probably much more
confinement than seen in thefield. To examine the effect of reduced confinement on fumes production,
ANFO was tested in sheet metal and PV C pipe. Asseenin Figure 11, reduced confinement doesnt have
much effect on carbon monoxide production. Carbon monoxide production for ANFO shot in the PVC
pipe was much higher than that for the steel or sheet metal pipe. The high carbon monoxide might be
attributed to burning of the PV C pipe. The degree to which the PV C pipe reacted was not studied in
detail, but it is safe to assume that at least some of the PV C burned during the ANFO detonation. The
high carbon monoxide production would be consistent with the earlier observation that the higher the
fuel content of the explosive, the higher the carbon monoxide production.

Explosive packaging is an important consideration relative to toxic fumes production. For example, a
blast pattern may contain a number of boreholes that are contaminated with water and the blaster may
decide to insert deevesinto the boreholes contaminated with water to keep the ANFO dry. If the Sleeves
are made of a combustible material they could add to the carbon monoxide production. Figure 12
shows that the production of nitrogen oxides and nitrogen dioxide increases dramatically with lower
confinement, while Figure 13 shows that with less confinement ammonia decreases.

Limestonerock dust (approximately 73 pct through 200 mesh) was added to the ANFO mixture to
simulate drill cuttings being mixed with the ANFO as it was loaded into a borehole. The rock dust had
little effect on the carbon monoxide production, as illustrated in Figure 14. Figure 15 shows that the
addition of the rock dust led to an increase in nitrogen oxides production and a decrease in nitrogen
dioxide production. Since the nitrogen oxides consist essentially of nitric oxide and nitrogen dioxide, this
indicates that nitric oxide production increased significantly. Figure 16 shows that adding rock dust to
the ANFO caused a significant increase in ammonia production .

Aluminum is sometimes added to ANFO to increase the velocity and the output energy. Figure 14
illustrates that the aluminum added to the ANFO mixture has little effect on the production of carbon
monoxide. From Figure 15 it is not clear whether or not the nitrogen oxides and nitrogen dioxide
production is affected by the added aluminum. The ammoniaincreased with the added aluminum, as
illustrated in figure 16. It should be noted that the addition of aluminum had no clear effect on the
ANFO’s detonation velocity. The aluminum added to the ANFO mixture was Fine Aluminum Paint
Pigment Powder, Alcoa# 422 flake. This type was used to give the fastest possible burning rate for
experimental purposes. For commercial explosives, the lowest and least expensive grade of aluminum is
typically used, consisting of ground scrap aluminum of various particle sizes.

DISCUSSION

Several factors that may effect the fumes production of ANFO have been investigated. Probably the
easiest to control isthe fuel oil content. To minimize toxic fumes production , the ANFO should be
mixed at 6 pct fuel oil. Deviating from the 6 pct will lead to excessive fumes. Water contamination may
not have an affect on carbon monoxide production, but it increases the production of nitrogen oxides and
nitrogen dioxide. At the present timein our research it is not clear how the production of ammoniais
affected. The confinement of ANFO doesnt appear to make a difference in the production of carbon
monoxide, but it makes a difference in the production of nitrogen oxides, nitrogen dioxide, and ammonia.



In the case of nitrogen oxides and nitrogen dioxide the fumes production will increase, while the
ammonia fumes production will decrease.

Adding aluminum or rock dust to ANFO does not affect the fumes production of carbon monoxide. The
addition of aluminum does not have a significant affect on nitrogen oxides and nitrogen dioxide
production, but the addition of rock dust leads to an increased production of nitrogen oxides.
Additionally, the rock dust appears to have an effect on the ratio of nitric oxide to nitrogen dioxide. The
addition of aluminum and rock dust increased the production of ammonia. The effect of rock dust on
fume production was based on limited data and requires further study to ook at the effect of particle size
and dust type.

Its important to understand that the data reported here applies only to the test conditions under which the
data was collected. For example, the schedule 80 steel pipe may provide more confinement than many
field blasts. The research reported here shows that the confinement will affect the quantity of toxic
fumes produced. In the field the toxic fumes released from ablast will differ significantly from the data
reported here. Thereisaneed to collect datafrom the field to develop an understanding of how data
from the PRL fumes chamber compare to fumes production in the field. This, in return, will help in
developing improved tests for evaluating fumes production.
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2. Santis, L. D., J. H. Rowland, Il1, D. J. Viscusi, and M. H. Weslowski, The Large Chamber
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Figure 1. Research was conducted in a chamber created in the underground mine
at the Pittsburgh Research Lab.
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Table 11.9-1 (English Units). EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES
AT WESTERN SURFACE COAL MINES

Emissions By Particle Size Range (Aerodynamic Diameter)P©
i oci i i EMISSION
Emission Factor Equations Scaling Factors FACTOR
Operation Material TSP <30 ym <15 um <10um® | <2.5um/TSP® Units RATING
Blasting’ Coal or
overburden 0.000014(A)*> ND 0.52° 0.03 Ib/blast C DD
Truck loading Coal 1.16 0.119 0.75 0.019 Ib/ton BBCC
(M )12 (M )09
Bulldozing Coal 78.4 (9)*2 18.6 (9)*° 0.75 0.022 Ib/hr CCDD
(M )13 (M )1A4
Overburden 5.7 (92 10(9* 0.75 0.105 Ib/hr BCDD
(M )13 (M )1A4
Dragline Overburden 0.0021 (d)** 0.0021 (d)** 0.75 0.017 Iblyd? BCDD
(M )03 (M )03
Vehicle traffic?
Grading 0.040 (9)*° 0.051 (9)*° 0.60 0.031 Ib/lVMT CCDD
Active storage pil€e"
(wind erosion and _
mai ntenance) Coal 0.72u ND ND ND Ib c_
(acre)(hr)

& Reference 1, except asnoted. VMT = vehicle milestraveled. ND = no data. Quality ratings coded where“Q, X, Y, Z” are ratings for <30 pm,
<15 pm, <10 pm, and <2.5 pm, respectively. See also note below.
® Particulate matter less than or equal to 30 pum in aerodynamic diameter is sometimes termed “ suspendable particulate” and is often used as a
surrogate for TSP (total suspended particulate). TSP denotes what is measured by a standard high volume sampler (see Section 13.2).
“Symbols for equations:
A = horizonta area (ft), with blasting depth < 70 ft. Not for vertical face of a bench.
M = materia moisture content (%)
= materia silt content (%)
= wind speed (mph)
= drop height (ft)
= mean vehicle weight (tons)
= mean vehicle speed (mph)
= mean number of whedls
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Federal Environment and Safety Codified Regulations
TITLE 40—Protection of Environment
PART 98—MANDATORY GREENHOUSE GAS REPORTING
SUBPART C—General Stationary Fuel Combustion Sources

Table C-1 to Subpart C of Part 98 —Default CO, Emission Factors and High Heat
Values for Various Types of Fuel

Fuel type Default high heat value Default CO; emission factor
Coal and coke mmBtu/short ton kg CO2/mmBtu
Anthracite 25.09 103.69
Bituminous 24.93 93.28
Subbituminous 17.25 97.17
Lignite 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 COy/mmBtu
(Weighted U.S. Average) 1.026 x 1073 53.06

Petroleum products mmbBtu/gallon kg CO>/mmBtu
Distillate Fuel Oil No. 1 0.139 73.25
Distillate Fuel Oil No. 2 0.138 73.96
Distillate Fuel Oil No. 4 0.146 75.04
Residual Fuel Oil No. 5 0.140 72.93
Residual Fuel Oil No. 6 0.150 75.10
Used Ol 0.138 74.00
Kerosene 0.135 75.20
Liquefied petroleum gases (LPG) 1 10.092 61.71
Propane 1 0.091 62.87
Propylene 2 0.091 67.77
Ethane 1 0.068 59.60
Ethanol 0.084 68.44
Ethylene 2 0.058 65.96
Isobutane 1 0.099 64.94
Isobutylene ! 0.103 68.86
Butane 1 0.103 64.77
Butylene 1 0.105 68.72
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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
Special Naphtha 0.125 72.34
Unfinished Qils 0.139 74.54
Heavy Gas Oils 0.148 74.92
Lubricants 0.144 74.27
Motor Gasoline 0.125 70.22
Aviation Gasoline 0.120 69.25
Kerosene-Type Jet Fuel 0.135 72.22
Asphalt and Road Oil 0.158 75.36
Crude Oil 0.138 74.54
Other fuels—solid mmBtu/short ton kg CO>/mmBtu
Municipal Solid Waste 9953 90.7
Tires 28.00 85.97
Plastics 38.00 75.00
Petroleum Coke 30.00 102.41
Other fuels—gaseous mmBtu/scf kg CO>/mmBtu
Blast Furnace Gas 0.092 x 1073 274.32
Coke Oven Gas 0.599 x 1073 46.85
Propane Gas 2516 x 1073 61.46
Fuel Gas # 1.388 x 1073 59.00
Biomass fuels—solid mmBtu/short ton kg CO2/mmBtu
Wood and Wood Residuals (dry 17.48 93.80
basis) >
Agricultural Byproducts 8.25 118.17
Peat 8.00 111.84
Solid Byproducts 10.39 105.51
Biomass fuels—gaseous mmBtu/scf kg CO>/mmBtu
Landfill Gas 0.485 x 1073 52.07
Other Biomass Gases 0.655 x 1073 52.07
Biomass Fuels—Liquid mmbBtu/gallon kg CO>/mmBtu
Ethanol 0.084 68.44
Biodiesel (100%) 0.128 73.84
Rendered Animal Fat 0.125 71.06
Vegetable Qil 0.120 81.55

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

ethylene.

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

3 Use of this default HHV is allowed only for: (a) Units that combust MSW, do not generate steam, and are
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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.

4 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 CO, 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.

> Use the following formula to calculate a wet basis HHV for use in Equation C-1: HHV,, = ((100 -
M)/100)*HHV4 where HHV\, = wet basis HHV, M = moisture content (percent) and HHVy4 = dry basis HHV
from Table C-1.

[78 FR page 71950, Nov. 29, 2013]
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Federal Environment and Safety Codified Regulations
TITLE 40—Protection of Environment
PART 98—MANDATORY GREENHOUSE GAS REPORTING
SUBPART C—General Stationary Fuel Combustion Sources

Table C-2 to Subpart C of Part 98 —Default CH4 and N>O Emission Factors for
Various Types of Fuel

Default CH4 emission factor

Default N;O emission factor

Fuel type (kg CHz/mmBtu) (kg N2O/mmBtu)
Coal and Coke (All fuel types in 1.1 x 10702 1.6 x 10703
Table C-1)
Natural Gas 1.0 x 10793 1.0 x 10704
Petroleum (All fuel types in Table |3 g x 10703 6.0 x 10794
C-1)
Fuel Gas 3.0x 10703 6.0 x 10704
Municipal Solid Waste 3.2 x 10702 4.2 x 10793
Tires 3.2 x 10702 4.2 x 10793
Blast Furnace Gas 2.2 x10705 1.0 x 10704
Coke Oven Gas 4.8 x 10704 1.0 x 10704
Biomass Fuels—Solid (All fuel types |3 5 x 10-02 4.2 x10703
in Table C-1, except wood and
wood residuals)
Wood and wood residuals 7.2 x10703 3.6 x 10703
Biomass Fuels— 3.2x10°03 6.3 x 10704
Gaseous (All fuel types in Table C-
1)
Biomass Fuels—Liquid (All fuel 1.1 x 10703 1.1 x 10704

types in Table C-1)

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 CH4y/mmBtu.

[75 FR page 79154, Dec. 17, 2010; 78 FR page 71952, Nov. 29, 2013]
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Table 11.19.2-2 (English Units). EMISSION FACTORS FOR CRUSHED STONE
PROCESSING OPERATIONS (Ib/Ton)?

Source Total EMISSION | Tota | EMISSION | Totad | EMISSION

Particulate FACTOR PM-10 FACTOR PM-2.5 FACTOR
Matter "° RATING RATING RATING

Primary Crushing ND ND" ND"

(SCC 3-05-020-01)

Primary Crushing (controlled) ND ND" ND"

(SCC 3-05-020-01)

Secondary Crushing ND ND" ND"

(SCC 3-05-020-02)

Secondary Crushing (controlled) ND ND" ND"

(SCC 3-05-020-02)

Tertiary Crushing 0.0054¢ E 0.0024° C ND"

(SCC 3-050030-03)

Tertiary Crushing (controlled) 0.0012¢ E 0.00054" C 0.00010¢ E

(SCC 3-05-020-03)

Fines Crushing 0.0390° E 0.0150° E ND

(SCC 3-05-020-05)

Fines Crushing (controlled) 0.0030" E 0.0012" E 0.000070¢ E

(SCC 3-05-020-05)

Screening 0.025° E 0.0087 C ND

(SCC 3-05-020-02, 03)

Screening (controlled) 0.0022° E 0.00074™ C 0.000050¢ E

(SCC 3-05-020-02, 03)

Fines Screening 0.30° E 0.0729 E ND

(SCC 3-05-020-21)

Fines Screening (controlled) 0.0036° E 0.0022° E ND

(SCC 3-05-020-21)

Conveyor Transfer Point 0.0030" E 0.00110" D ND

(SCC 3-05-020-06)

Conveyor Transfer Point (controlled) 0.00014 E 46x10™ D 1.3x10™ E

(SCC 3-05-020-06)

Wet Drilling - Unfragmented Stone ND 8.0x 10V E ND

(SCC 3-05-020-10)

Truck Unloading -Fragmented Stone ND 1.6x 10 E ND

(SCC 3-05-020-31)

Truck Loading - Conveyor, crushed ND 0.00010" E ND

stone (SCC 3-05-020-32)

a. Emission factors represent uncontrolled emissions unless noted. Emission factorsin Ib/Ton of material

of throughput. SCC = Source Classification Code. ND = No data.

b. Controlled sources (with wet suppression) are those that are part of the processing plant that employs
current wet suppression technology similar to the study group. The moisture content of the study group
without wet suppression systems operating (uncontrolled) ranged from 0.21 to 1.3 percent, and the same
facilities operating wet suppression systems (controlled) ranged from 0.55 to 2.88 percent. Due to carry
over of the small amount of moisture required, it has been shown that each source, with the exception of
crushers, does not need to employ direct water sprays. Although the moisture content was the only
variable measured, other process features may have as much influence on emissions from a given source.
Visual observations from each source under normal operating conditions are probably the best indicator
of which emission factor is most appropriate. Plants that employ substandard control measures as
indicated by visual observations should use the uncontrolled factor with an appropriate control efficiency
that best reflects the effectiveness of the controls employed.

c. References 1, 3, 7, and 8
d. References 3, 7, and 8
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13.2.2 Unpaved Roads
13.2.2.1 General

When a vehicle travels an unpaved road, the force of the wheels on the road surface causes
pulverization of surface material. Particles are lifted and dropped from the rolling wheels, and the road
surface is exposed to strong air currents in turbulent shear with the surface. The turbulent wake behind
the vehicle continues to act on the road surface after the vehicle has passed.

The particulate emission factors presented in the previous draft version of this section of AP-42,
dated October 2001, 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 unpaved public roads (equation 1b in this section) 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 unpaved public 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 MOBILE6.2 **. 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 MOBILE®G.2 to estimate particulate
emissions from vehicle traffic on unpaved public roads. It also incorporates the decrease in exhaust
emissions that has occurred since the unpaved public road emission factor equation was developed. The
previous version of the unpaved public 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.

13.2.2.2 Emissions Calculation And Correction Parameters'-®

The quantity of dust emissions from a given segment of unpaved road varies linearly with the
volume of traffic. Field investigations also have shown that emissions depend on source parameters that
characterize the condition of a particular road and the associated vehicle traffic. Characterization of these
source parameters allow for “correction” of emission estimates to specific road and traffic conditions
present on public and industrial roadways.

Dust emissions from unpaved roads have been found to vary directly with the fraction of silt
(particles smaller than 75 micrometers [pm] in diameter) in the road surface materials." The silt fraction
is determined by measuring the proportion of loose dry surface dust that passes a 200-mesh screen, using
the ASTM-C-136 method. A summary of this method is contained in Appendix C of AP-42. Table
13.2.2-1 summarizes measured silt values for industrial unpaved roads. Table 13.2.2-2 summarizes
measured silt values for public unpaved roads. It should be noted that the ranges of silt content vary over
two orders of magnitude. Therefore, the use of data from this table can potentially introduce considerable
error. Use of this data is strongly discouraged when it is feasible to obtain locally gathered data.

Since the silt content of a rural dirt road will vary with geographic location, it should be measured
for use in projecting emissions. As a conservative approximation, the silt content of the parent soil in the
area can be used. Tests, however, show that road silt content is normally lower than in the surrounding
parent soil, because the fines are continually removed by the vehicle traffic, leaving a higher percentage
of coarse particles.
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Other variables are important in addition to the silt content of the road surface material. For
example, at industrial sites, where haul trucks and other heavy equipment are common, emissions are
highly correlated with vehicle weight. On the other hand, there is far less variability in the weights of
cars and pickup trucks that commonly travel publicly accessible unpaved roads throughout the United
States. For those roads, the moisture content of the road surface material may be more dominant in
determining differences in emission levels between, for example a hot, desert environment and a cool,
moist location.

The PM-10 and TSP emission factors presented below are the outcomes from stepwise linear
regressions of field emission test results of vehicles traveling over unpaved surfaces. Due to a limited
amount of information available for PM-2.5, the expression for that particle size range has been scaled
against the result for PM-10. Consequently, the quality rating for the PM-2.5 factor is lower than that for
the PM-10 expression.

13.2.2-2 EMISSION FACTORS 11/06



Table 13.2.2-1. TYPICAL SILT CONTENT VALUES OF SURFACE MATERIAL
ON INDUSTRIAL UNPAVED ROADS*

*References 1,5-15.

11/06
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Silt Content (%)
Road Use Or Plant No. Of
Industry Surface Material Sites Samples Range Mean
Copper smelting Plant road 1 3 16 - 19 17
Iron and steel production Plant road 19 135 0.2-19 6.0
Sand and gravel processing Plant road 1 3 4.1-6.0 4.8
Material storage
area 1 1 - 7.1
Stone quarrying and processing | Plant road 2 10 24-16 10
Haul road to/from
pit 4 20 5.0-15 8.3
Taconite mining and processing | Service road 1 8 2.4-7.1 4.3
Haul road to/from 1 12 3.9-9.7 5.8
pit
Western surface coal mining Haul road to/from 3 21 2.8-18 8.4
pit
Plant road 2 2 49-53 5.1
Scraper route 3 10 7.2-25 17
Haul road
(freshly graded) 2 5 18 -29 24
Construction sites Scraper routes 7 20 0.56-23 8.5
Lumber sawmills Log yards 2 2 4.8-12 8.4
Municipal solid waste landfills Disposal routes 4 20 22-21 6.4
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The following empirical expressions may be used to estimate the quantity in pounds (Ib) of
size-specific particulate emissions from an unpaved road, per vehicle mile traveled (VMT):

For vehicles traveling on unpaved surfaces at industrial sites, emissions are estimated from the following
equation:

E = k (s/12)*(W/3)° (1a)

and, for vehicles traveling on publicly accessible roads, dominated by light duty vehicles, emissions may
be estimated from the following:

k (s/12)(8/30 _
(M/0.5)°

E = (1b)

where k, a, b, c and d are empirical constants (Reference 6) given below and

size-specific emission factor (Ib/VMT)

surface material silt content (%)

mean vehicle weight (tons)

surface material moisture content (%)

= mean vehicle speed (mph)

C = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear.

E
s
A\
M
S

The source characteristics s, W and M are referred to as correction parameters for adjusting the emission
estimates to local conditions. The metric conversion from Ib/VMT to grams (g) per vehicle kilometer
traveled (VKT) is as follows:

1 Ib/VMT =281.9 g/VKT
The constants for Equations 1a and 1b based on the stated aecrodynamic particle sizes are shown in

Tables 13.2.2-2 and 13.2.2-4. The PM-2.5 particle size multipliers (k-factors) are taken from
Reference 27.
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Table 13.2.2-2. CONSTANTS FOR EQUATIONS la AND 1b

Industrial Roads (Equation 1a) Public Roads (Equation 1b)
Constant PM-2.5 PM-10 PM-30* PM-2.5 PM-10 PM-30*

k (Ib/VMT) 0.15 1.5 4.9 0.18 1.8 6.0
a 0.9 0.9 0.7 1 1 1
b 0.45 0.45 0.45 - - -

c - - - 0.2 0.2 0.3

d - - - 0.5 0.5 0.3
Quality Rating B B B B B B

* Assumed equivalent to total suspended particulate matter (TSP)
“-*=not used in the emission factor equation

Table 13.2.2-2 also contains the quality ratings for the various size-specific versions of Equation 1a and
1b. The equation retains the assigned quality rating, if applied within the ranges of source conditions,
shown in Table 13.2.2-3, that were tested in developing the equation:

Table 13.2.2-3. RANGE OF SOURCE CONDITIONS USED IN DEVELOPING EQUATION la AND
1b

Me%{]l Ye}llltlcle Meaél Ve(lincle Surface
cig pee Mean Moisture
Surface Silt No. of Content,
Emission Factor | Content, % Mg ton km/hr mph Wheels %
Industrial Roads
(Equation 1a) 1.8-25.2 1.8-260 2-290 8-69 5-43 4-17° 0.03-13
Public Roads 1.8-35 1.4-2.7 1.5-3 16-88 10-55 4-4.8 0.03-13
(Equation 1b)

 See discussion in text.

As noted earlier, the models presented as Equations 1a and 1b were developed from tests of
traffic on unpaved surfaces. Unpaved roads have a hard, generally nonporous surface that usually dries
quickly after a rainfall or watering, because of traffic-enhanced natural evaporation. (Factors influencing
how fast a road dries are discussed in Section 13.2.2.3, below.) The quality ratings given above pertain to
the mid-range of the measured source conditions for the equation. A higher mean vehicle weight and a
higher than normal traffic rate may be justified when performing a worst-case analysis of emissions from
unpaved roads.

The emission factors for the exhaust, brake wear and tire wear of a 1980's vehicle fleet (C) was
obtained from EPA’s MOBILE6.2 model . The emission factor also varies with aecrodynamic size range
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as shown in Table 13.2.2-4

Table 13.2.2-4. EMISSION FACTOR FOR 1980'S VEHICLE FLEET
EXHAUST, BRAKE WEAR AND TIRE WEAR

C, Emission Factor for
Exhaust, Brake Wear
Particle Size Range® and Tire Wear®
Ib/VMT
PM, 0.00036
PM,, 0.00047
PM,¢ 0.00047

Refers to airborne particulate matter (PM-x) with an aerodynamic diameter equal to or less
than x micrometers.

Units shown are pounds per vehicle mile traveled (Ib/VMT).

PM-30 is sometimes termed "suspendable particulate”" (SP) and is often used as a surrogate
for TSP.

It is important to note that the vehicle-related source conditions refer to the average weight,
speed, and number of wheels for all vehicles traveling the road. For example, if 98 percent of traffic on
the road are 2-ton cars and trucks while the remaining 2 percent consists of 20-ton trucks, then the mean
weight is 2.4 tons. More specifically, Equations 1a and 1b are not intended to be used to calculate a
separate emission factor for each vehicle class within a mix of traffic on a given unpaved road. That is, in
the example, one should not determine one factor for the 2-ton vehicles and a second factor for the 20-ton
trucks. Instead, only one emission factor should be calculated that represents the "fleet" average of 2.4
tons for all vehicles traveling the road.

Moreover, to retain the quality ratings when addressing a group of unpaved roads, it is necessary
that reliable correction parameter values be determined for the road in question. The field and laboratory
procedures for determining road surface silt and moisture contents are given in AP-42 Appendices C.1
and C.2. Vehicle-related parameters should be developed by recording visual observations of traffic. In
some cases, vehicle parameters for industrial unpaved roads can be determined by reviewing maintenance
records or other information sources at the facility.

In the event that site-specific values for correction parameters cannot be obtained, then default
values may be used.In the absence of site-specific silt content information, an appropriate mean value
from Table 13.2.2-1 may be used as a default value, but the quality rating of the equation is reduced by
two letters. Because of significant differences found between different types of road surfaces and
between different areas of the country, use of the default moisture content value of 0.5 percent in
Equation 1b is discouraged. The quality rating should be downgraded two letters when the default
moisture content value is used. (It is assumed that readers addressing industrial roads have access to the
information needed to develop average vehicle information in Equation 1a for their facility.)

The effect of routine watering to control emissions from unpaved roads is discussed below in

Section 13.2.2.3, “Controls”. However, all roads are subject to some natural mitigation because of
rainfall and other precipitation. The Equation 1a and 1b emission factors can be extrapolated to annual
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average uncontrolled conditions (but including natural mitigation) under the simplifying assumption that
annual average emissions are inversely proportional to the number of days with measurable (more than
0.254 mm [0.01 inch]) precipitation:

E_. = E [(365-P)/365] 2)

ext

where:
E.,. = annual size-specific emission factor extrapolated for natural mitigation, Ib/VMT
E = emission factor from Equation 1a or 1b
P = number of days in a year with at least 0.254 mm (0.01 in) of precipitation (see
below)

Figure 13.2.2-1 gives the geographical distribution for the mean annual number of “wet” days for the
United States.

Equation 2 provides an estimate that accounts for precipitation on an annual average basis for the
purpose of inventorying emissions. It should be noted that Equation 2 does not account for differences in
the temporal distributions of the rain events, the quantity of rain during any event, or the potential for the
rain to evaporate from the road surface. In the event that a finer temporal and spatial resolution is desired
for inventories of public unpaved roads, estimates can be based on a more complex set of assumptions.
These assumptions include:

1. The moisture content of the road surface material is increased in proportion to the quantity of
water added;

2. The moisture content of the road surface material is reduced in proportion to the Class A pan
evaporation rate;

3. The moisture content of the road surface material is reduced in proportion to the traffic
volume; and

4. The moisture content of the road surface material varies between the extremes observed in the
area. The CHIEF Web site (http://www.epa.gov/ttn/chief/ap42/ch13/related/c13s02-2.html) has a file
which contains a spreadsheet program for calculating emission factors which are temporally and spatially
resolved. Information required for use of the spreadsheet program includes monthly Class A pan
evaporation values, hourly meteorological data for precipitation, humidity and snow cover, vehicle traffic
information, and road surface material information.

It is emphasized that the simple assumption underlying Equation 2 and the more complex set of
assumptions underlying the use of the procedure which produces a finer temporal and spatial resolution
have not been verified in any rigorous manner. For this reason, the quality ratings for either approach
should be downgraded one letter from the rating that would be applied to Equation 1.

13.2.2.3 Controls'**

A wide variety of options exist to control emissions from unpaved roads. Options fall into the
following three groupings:

1. Vehicle restrictions that limit the speed, weight or number of vehicles on the road;
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2. Surface improvement, by measures such as (a) paving or (b) adding gravel or slag to a dirt
road; and
3. Surface treatment, such as watering or treatment with chemical dust suppressants.

Available control options span broad ranges in terms of cost, efficiency, and applicability. For example,
traffic controls provide moderate emission reductions (often at little cost) but are difficult to enforce.
Although paving is highly effective, its high initial cost is often prohibitive. Furthermore, paving is not
feasible for industrial roads subject to very heavy vehicles and/or spillage of material in transport.
Watering and chemical suppressants, on the other hand, are potentially applicable to most industrial roads
at moderate to low costs. However, these require frequent reapplication to maintain an acceptable level of
control. Chemical suppressants are generally more cost-effective than water but not in cases of temporary
roads (which are common at mines, landfills, and construction sites). In summary, then, one needs to
consider not only the type and volume of traffic on the road but also how long the road will be in service
when developing control plans.

Vehicle restrictions. These measures seek to limit the amount and type of traffic present on the
road or to lower the mean vehicle speed. For example, many industrial plants have restricted employees
from driving on plant property and have instead instituted bussing programs. This eliminates emissions
due to employees traveling to/from their worksites. Although the heavier average vehicle weight of the
busses increases the base emission factor, the decrease in vehicle-miles-traveled results in a lower overall
emission rate.
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DEPARTMENT ACCEPTED VALUES FOR:
AGGREGATE HANDLING, STORAGE PILE, and HAUL ROAD EMISSIONS

TO: Applicants and Air Quality Bureau Permitting Staff

SUBJECT: Department accepted default values for percent silt, wind speed, moisture content, and
control efficiencies for haul road control measures

This guidance document provides the Department accepted default values for correction parameters in
the emission calculation equations for aggregate handling and storage piles emissions in construction
permit applications and notices of intent submitted under 20.2.72 and 20.2.73 NMAC; and the
Department accepted control efficiencies for haul road control measures for applications submitted
under 20.2.72 NMAC.

Aggregate Handling and Storage Pile Emission Calculations

Applicants should calculate the particulate matter emissions from aggregate handling and storage piles
using the EPA’s AP-42 Chapter 13.2.4.
http://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0204.pdf

Equation 1 from Chapter 13.2.4 requires users to input values for two correction parameters, U and M,
where U = mean wind speed and M = material moisture content. Below are the accepted values for U
and M:

Default Values for Chapter 13.2.4, Equation 1:

Parameter Default Value
U = Mean wind speed (miles per hour) 11 mph
M = Material moisture content (% water) 2%

Applicants must receive preapproval from the Department if they wish to assume a higher moisture
content and/or a lower wind speed in these calculations. Higher moisture contents may require site
specific testing either as a permit condition or submitted with the application. Applicants may assume
higher wind speeds and lower percent moisture content in their calculations without prior approval
from the Department.

Haul Road Emissions and Control Measure Efficiencies



http://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0204.pdf

Accepted Default Values for Aggregate Handling, Storage Piles, and Haul Roads
Page 2 of 2

Applicants should calculate the particulate matter emissions from unpaved haul roads using the EPA’s
AP-42 Chapter 13.2.2. http://www3.epa.gov/ttn/chief/ap42/ch13/final/c13s0202.pdf

Equation 1(a) from Chapter 13.2.2 requires users to input values for two correction parameters, s and
W, where s = surface material silt content (%) and W = mean vehicle weight (tons). The applicant should
calculate the mean vehicle weight in accordance with the chapter’s instructions. Below is the accepted
value for the parameter s:

Default Values for Chapter 13.2.2, Equation 1(a):

Parameter Default Value

s = surface material silt content (%) 4.8%

Applicants may use a higher silt content without prior approval from the Department. Use of a lower silt
content requires prior approval from the Department and may require site specific testing in support of
the request.

Equation 2 from Chapter 13.2.2 allows users to take credit for the number of days that receive
precipitation in excess of 0.01 inches, in the annual emissions calculation, where P = number of days in a

year with at least 0.01 inches of precipitation.

Default Values for Chapter 13.2.2, Equation 2:

Parameter Default Value

P = number of days in a year with at least 0.01 inches of

o 70 days
precipitation

Applications submitted under Part 72 may request to apply control measures to reduce the particulate
matter emissions from facility haul roads. Applications submitted under Part 73 may not consider any
emission reduction from control measures in the potential emission rate calculation, as registrations
issued under Part 73 are not federally enforceable under the Clean Air Act or the New Mexico Air
Quality Control Act. In order for those control measures to be federally enforceable, the controls must
be a requirement in an air quality permit.

Below are the Department accepted control efficiencies for various haul road control measures:

Haul Road Control Measures and Control Efficiency:

Control Measure Control Efficiency
None 0%
Base course or watering 60%
Base course and watering 80%
Base course and surfactant 90%
Paved and Swept 95%
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Fugitive Dust Control M easures Applicable for the WRAP Region

Sour ce Category Control Measure Published
PM10 Control
Efficiency
Agricultura Tilling Reduce tilling during high winds 1-5%
Roughen surface 15— 64%
Modify equipment 50%
Employ sequential cropping 50%
Increase soil moisture 90%
Use other conservation management practices 25 - 100%
Agricultural Harvesting Limited activity during high winds 5—70%
Modify equipment 50%
Night farming 10%
New techniques for drying fruit 25 —60%
Construction/Demolition Water unpaved surfaces 10— 74%
Limit on-site vehicle speed to 15 mph 57%
Apply dust suppressant to unpaved areas 84%
Prohibit activities during high winds 98%
Materials Handling I mplement wet suppression 50 —90%
Erect 3-sided enclosure around storage piles 75%
Cover storage pile with atarp during high winds 90%
Paved Roads Sweep streets 4—26%
Minimize trackout 40 — 80%
Remove deposits on road ASAP > 90%
Unpaved Roads Limit vehicle speed to 25 mph 44%
Apply water 10— 74%
Apply dust suppressant 84%
Pave the surface >90%
Mineral Products Industry Cyclone or muliclone 68 —79%
Wet scrubber 78 —98%
Fabric filter 99 —99.8%
Electrostatic precipitator 90 — 99.5%
Abrasive Blasting Water spray 50 —93%
Fabric filter > 95%
Livestock Husbandry Daily watering of corrals and pens > 10%
Add wood chips or mulch to working pens > 10%
Wind Erosion Plant trees or shrubs as a windbreak 25%
(agricultural, open area, and Create cross-wind ridges 24 —93%
storage piles) Erect artificial wind barriers 4 —88%
Apply dust suppressant or gravel 84%
Revegetate; apply cover crop 90%
Water exposed area before high winds 90%




13.2.4 Aggregate Handling And Stor age Piles
13.2.4.1 Generd

Inherent in operations that use minerals in aggregate form is the maintenance of outdoor
storage piles. Storage piles are usually left uncovered, partially because of the need for frequent
material transfer into or out of storage.

Dust emissions occur at several points in the storage cycle, such as material loading onto the
pile, disturbances by strong wind currents, and loadout from the pile. The movement of trucks and
loading equipment in the storage pile areais also a substantial source of dust.

13.2.4.2 Emissions And Correction Parameters

The quantity of dust emissions from aggregate storage operations varies with the volume of
aggregate passing through the storage cycle. Emissions also depend on 3 parameters of the condition
of a particular storage pile: age of the pile, moisture content, and proportion of aggregate fines.

When freshly processed aggregate is |oaded onto a storage pile, the potential for dust emissions
isat amaximum. Fines are easily disaggregated and released to the atmosphere upon exposure to air
currents, either from aggregate transfer itself or from high winds. As the aggregate pile weathers,
however, potential for dust emissionsis greatly reduced. Moisture causes aggregation and cementation
of fines to the surfaces of larger particles. Any significant rainfall soaks the interior of the pile, and
then the drying processis very slow.

Silt (particles equal to or less than 75 micrometers [um] in diameter) content is determined by
measuring the portion of dry aggregate material that passes through a 200-mesh screen, using
ASTM-C-136 method." Table 13.2.4-1 summarizes measured silt and moisture values for industrial
aggregate materials.
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Table13.2.4-1. TYPICAL SILT AND MOISTURE CONTENTS OF MATERIALSAT VARIOUS INDUSTRIES?

Silt Content (%

Moisture Content (%)

No. Of No. Of No. Of
Industry Facilities Material Samples | Range | Mean | Samples Range Mean
Iron and steel production 9 Pellet ore 13 13-13 43 11 064-40 22
Lump ore 9 2.8-19 9.5 6 16-80 5.4
Coa 12 20-77 46 11 28-11 4.8
Slag 3 30-73 53 3 025-20 0.92
Flue dust 3 27-23 13 1 — 7
Coke breeze 2 44-54 49 2 6.4-9.2 7.8
Blended ore 1 — 15 1 — 6.6
Sinter 1 — 0.7 0 — —
Limestone 3 04-23 10 2 ND 0.2
Stone quarrying and processing 2 Crushed limestone 2 13-19 16 2 03-11 0.7
Various limestone products 8 08-14 39 8 046-50 21
Taconite mining and processing 1 Pellets 9 22-54 34 7 0.05-20 0.9
Tailings 2 ND 11 1 — 0.4
Western surface coal mining 4 Coa 15 34-16 6.2 7 28-20 6.9
Overburden 15 38-15 75 0 — —
Exposed ground 3 51-21 15 3 08-64 34
Coal-fired power plant 1 Codl (asreceived) 60 0.6-4.8 2.2 59 27-74 45
Municipa solid waste landfills 4 Sand 1 — 2.6 1 — 7.4
Slag 2 30-47 38 2 2.3-4.9 3.6
Cover 5 50-16 9.0 5 89-16 12
Clay/dirt mix 1 — 9.2 1 — 14
Clay 2 45-74 6.0 2 89-11 10
Fly ash 4 78-81 80 4 26-29 27
Misc. fill materials 1 — 12 1 — 11

& References 1-10. ND = no data.




13.2.4.3 Predictive Emission Factor Equations

Total dust emissions from aggregate storage piles result from several distinct source activities
within the storage cycle:

L oading of aggregate onto storage piles (batch or continuous drop operations).

Equipment traffic in storage area.

Wind erosion of pile surfaces and ground areas around piles.

L oadout of aggregate for shipment or for return to the process stream (batch or continuous

drop operations).

pWNE

Either adding aggregate material to a storage pile or removing it usually involves dropping the
material onto areceiving surface. Truck dumping on the pile or loading out from the pile to atruck
with afront-end loader are examples of batch drop operations. Adding material to the pile by a
conveyor stacker is an example of a continuous drop operation.
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The quantity of particulate emissions generated by either type of drop operation, per kilogram
(kg) (ton) oflmaterlal transferred, may be estimated, with arating of A, using the following empirical
expression:

£
E = k(0.0016) 22 (kg/megagram [Mg])
M) 14
3
(1)
( HJ 13
E = k(0.0032) > (pound [lb]/ton)

|

E = emission factor

k = particle size multiplier (dimensionless)

U = mean wind speed, meters per second (m/s) (miles per hour [mph])
M = material moisture content (%)

ML

-

where:

The particle size multiplier in the equation, k, varies with aerodynamic particle size range, as follows:

Aerodynamic Particle Size Multiplier (k) For Equation 1

<30 pum <15um <10 pm <5um <25um
0.74 0.48 0.35 0.20 0.053°
Multiplier for < 2.5 pm taken from Reference 14.

The equation retains the assigned quality rating if applied within the ranges of source
conditions that were tested in developing the equation, as follows. Note that silt content is included,
even though silt content does not appear as a correction parameter in the equation. Whileit is
reasonable to expect that silt content and emission factors are interrelated, no significant correlation
between the 2 was found during the derivation of the equation, probably because most tests with high
silt contents were conducted under lower winds, and vice versa. It isrecommended that estimates from
the equation be reduced 1 quality rating level if the silt content used in a particular application falls
outside the range given:

Ranges Of Source Conditions For Equation 1
. . Wind Speed
Silt Content Moisture Content
(%) (%) m/s mph
0.44-19 0.25-4.8 0.6-6.7 1.3-15

To retain the quality rating of the equation when it is applied to a specific facility, reliable
correction parameters must be determined for specific sources of interest. The field and laboratory
procedures for aggregate sampling are given in Reference 3. In the event that site-specific values for
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correction parameters cannot be obtained, the appropriate mean from Table 13.2.4-1 may be used, but
the quality rating of the equation isreduced by 1 letter.

For emissions from equipment traffic (trucks, front-end loaders, dozers, etc.) traveling between
or on piles, it is recommended that the equations for vehicle traffic on unpaved surfaces be used (see
Section 13.2.2). For vehicle travel between storage piles, the silt value(s) for the areas among the piles
(which may differ from the silt values for the stored materials) should be used.

Worst-case emissions from storage pile areas occur under dry, windy conditions. Worst-case
emissions from material s-handling operations may be calculated by substituting into the equation
appropriate values for aggregate material moisture content and for anticipated wind speeds during the
worst case averaging period, usually 24 hours. The treatment of dry conditions for Section 13.2.2,
vehicle traffic, "Unpaved Roads", follows the methodology described in that section centering on
parameter p. A separate set of nonclimatic correction parameters and source extent values
corresponding to higher than normal storage pile activity also may be justified for the worst-case
averaging period.

13.2.4.4 Controlst®*3

Watering and the use of chemical wetting agents are the principal means for control of
aggregate storage pile emissions. Enclosure or covering of inactive piles to reduce wind erosion can
also reduce emissions. Watering is useful mainly to reduce emissions from vehicle traffic in the
storage pile area. Watering of the storage piles themselves typically has only avery temporary slight
effect on total emissions. A much more effective technique is to apply chemical agents (such as
surfactants) that permit more extensive wetting. Continuous chemical treating of material loaded onto
piles, coupled with watering or treatment of roadways, can reduce total particul ate emissions from
aggregate storage operations by up to 90 percent.*

References For Section 13.2.4
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Research Ingtitute, Kansas City, MO, February 1977.

6. T. Cuscino, Jr., et al., Taconite Mining Fugitive Emissions Sudy, Minnesota Pollution Control
Agency, Roseville, MN, June 1979.

7. Improved Emission Factors For Fugitive Dust From Western Surface Coal Mining Sources,
2 Volumes, EPA Contract No. 68-03-2924, PEDCo Environmental, Kansas City, MO, and
Midwest Research Ingtitute, Kansas City, MO, July 1981.

8. Determination Of Fugitive Coal Dust Emissions From Rotary Railcar Dumping, TRC, Hartford,
CT, May 1984.
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3.3 Gasoline And Diesel Industrial Engines
3.3.1 General

The engine category addressed by this section covers a wide variety of industrial applications
of both gasoline and diesel internal combustion (IC) engines such as aerial lifts, fork lifts, mobile
refrigeration units, generators, pumps, industrial sweepers/scrubbers, material handling equipment (such
as conveyors), and portable well-drilling equipment. The three primary fuels for reciprocating IC
engines are gasoline, diesel fuel oil (No.2), and natural gas. Gasoline is used primarily for mobile and
portable engines. Diesel fuel oil is the most versatile fuel and is used in IC engines of all sizes. The
rated power of these engines covers a rather substantial range, up to 250 horsepower (hp) for gasoline
engines and up to 600 hp for diesel engines. (Diesel engines greater than 600 hp are covered in
Section 3.4, "Large Stationary Diesel And All Stationary Dual-fuel Engines".) Understandably,
substantial differences in engine duty cycles exist. It was necessary, therefore, to make reasonable
assumptions concerning usage in order to formulate some of the emission factors.

3.3.2 Process Description

All reciprocating IC engines operate by the same basic process. A combustible mixture is first
compressed in a small volume between the head of a piston and its surrounding cylinder. The mixture
is then ignited, and the resulting high-pressure products of combustion push the piston through the
cylinder. This movement is converted from linear to rotary motion by a crankshaft. The piston
returns, pushing out exhaust gases, and the cycle is repeated.

There are 2 methods used for stationary reciprocating IC engines: compression ignition (Cl)
and spark ignition (SI). This section deals with both types of reciprocating IC engines. All diesel-
fueled engines are compression ignited, and all gasoline-fueled engines are spark ignited.

In CI engines, combustion air is first compression heated in the cylinder, and diesel fuel oil is
then injected into the hot air. Ignition is spontaneous because the air temperature is above the
autoignition temperature of the fuel. Sl engines initiate combustion by the spark of an electrical
discharge. Usually the fuel is mixed with the air in a carburetor (for gasoline) or at the intake valve
(for natural gas), but occasionally the fuel is injected into the compressed air in the cylinder.

Cl engines usually operate at a higher compression ratio (ratio of cylinder volume when the
piston is at the bottom of its stroke to the volume when it is at the top) than S| engines because fuel is
not present during compression; hence there is no danger of premature autoignition. Since engine
thermal efficiency rises with increasing pressure ratio (and pressure ratio varies directly with
compression ratio), Cl engines are more efficient than S| engines. This increased efficiency is gained
at the eernse of poorer response to load changes and a heavier structure to withstand the higher
pressures.

3.3.3 Emissions
Most of the pollutants from IC engines are emitted through the exhaust. However, some total
organic compounds (TOC) escape from the crankcase as a result of blowby (gases that are vented from

the oil pan after they have escaped from the cylinder past the piston rings) and from the fuel tank and
carburetor because of evaporation. Nearly all of the TOCs from diesel Cl engines enter the
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atmosphere from the exhaust. Evaporative losses are insignificant in diesel engines due to the low
volatility of diesel fuels.

The primary pollutants from internal combustion engines are oxides of nitrogep) (kal
organic compounds (TOC), carbon monoxide (CO), and particulates, which include both visible
(smoke) and nonvisible emissions. Nitrogen oxide formation is directly related to high pressures and
temperatures during the combustion process and to the nitrogen content, if any, of the fuel. The other
pollutants, HC, CO, and smoke, are primarily the result of incomplete combustion. Ash and metallic
additives in the fuel also contribute to the particulate content of the exhaust. Sulfur oxidgsa(S®
appear in the exhaust from IC engines. The sulfur compounds, mainly sulfur dioxidg 80
directly related to the sulfur content of the ffel.

3.3.3.1 Nitrogen Oxides -

Nitrogen oxide formation occurs by two fundamentally different mechanisms. The
predominant mechanism with internal combustion engines is thermalvid@h arises from the
thermal dissociation and subsequent reaction of nitrogeh #Nd oxygen (Q) molecules in the
combustion air. Most thermal NOs formed in the high-temperature region of the flame from
dissociated molecular nitrogen in the combustion air. Someg, d@lled prompt NQ, is formed in the
early part of the flame from reaction of nitrogen intermediary species, and HC radicals in the flame.
The second mechanism, fuel NGtems from the evolution and reaction of fuel-bound nitrogen
compounds with oxygen. Gasoline, and most distillate oils have no chemically-bound faeidN
essentially all NQ formed is thermal NQ

3.3.3.2 Total Organic Compounds -

The pollutants commonly classified as hydrocarbons are composed of a wide variety of organic
compounds and are discharged into the atmosphere when some of the fuel remains unburned or is only
partially burned during the combustion process. Most unburned hydrocarbon emissions result from
fuel droplets that were transported or injected into the quench layer during combustion. This is the
region immediately adjacent to the combustion chamber surfaces, where heat transfer outward through
the cylinder walls causes the mixture temperatures to be too low to support combustion.

Partially burned hydrocarbons can occur because of poor air and fuel homogeneity due to
incomplete mixing, before or during combustion; incorrect air/fuel ratios in the cylinder during
combustion due to maladjustment of the engine fuel system; excessively large fuel droplets (diesel
engines); and low cylinder temperature due to excessive cooling (quenching) through the walls or early
cooling of the gases by expansion of the combustion volume caused by piston motion before
combustion is completed.

3.3.3.3 Carbon Monoxide -

Carbon monoxide is a colorless, odorless, relatively inert gas formed as an intermediate
combustion product that appears in the exhaust when the reaction of CO,toa@@ot proceed to
completion. This situation occurs if there is a lack of available oxygen near the hydrocarbon (fuel)
molecule during combustion, if the gas temperature is too low, or if the residence time in the cylinder
is too short. The oxidation rate of CO is limited by reaction kinetics and, as a consequence, can be
accele?tgd only to a certain extent by improvements in air and fuel mixing during the combustion
process.
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3.3.3.4 Smoke and Particulate Matter -

White, blue, and black smoke may be emitted from IC engines. Liquid particulates appear as
white smoke in the exhaust during an engine cold start, idling, or low load operation. These are
formed in the quench layer adjacent to the cylinder walls, where the temperature is not high enough to
ignite the fuel. Blue smoke is emitted when lubricating oil leaks, often past worn piston rings, into the
combustion chamber and is partially burned. Proper maintenance is the most effective method of
preventing blue smoke emissions from all types of IC engines. The primary constituent of black
smoke is agglomerated carbon particles (soot) formed in regions of the combustion mixtures that are
oxygen deficient

3.3.3.5 Sulfur Oxides -

Sulfur oxides emissions are a function of only the sulfur content in the fuel rather than any
combustion variables. In fact, during the combustion process, essentially all the sulfur in the fuel is
oxidized to SQ. The oxidation of SQ gives sulfur trioxide (SQ), which reacts with water to give
sulfuric acid (H,S0y,), a contributor to acid precipitation. Sulfuric acid reacts with basic substances to
give sulfates, which are fine particulates that contribute to PM-10 and visibility reduction. Sulfur
oxide emissions also contribute to corrosion of the engine ﬁ'a°‘rts.

3.3.4 Control Technologies

Control measures to date are primarily directed at limiting, N@d CO emissions since they
are the primary pollutants from these engines. From g Bi@htrol viewpoint, the most important
distinction between different engine models and types of reciprocating engines is whether they are
rich-burn or lean-burn. Rich-burn engines have an air-to-fuel ratio operating range that is near
stoichiometric or fuel-rich of stoichiometric and as a result the exhaust gas has little or no excess
oxygen. A lean-burn engine has an air-to-fuel operating range that is fuel-lean of stoichiometric;
therefore, the exhaust from these engines is characterized by medium to high levgls Bh@most
common NQ control technique for diesel and dual-fuel engines focuses on modifying the combustion
process. However, selective catalytic reduction (SCR) and nonselective catalytic reduction (NSCR)
which are post-combustion techniques are becoming available. Controls for CO have been partly
adapted from mobile sourcés.

Combustion modifications include injection timing retard (ITR), preignition chamber
combustion (PCC), air-to-fuel ratio adjustments, and derating. Injection of fuel into the cylinder of a
Cl engine initiates the combustion process. Retarding the timing of the diesel fuel injection causes the
combustion process to occur later in the power stroke when the piston is in the downward motion and
combustion chamber volume is increasing. By increasing the volume, the combustion temperature and
pressure are lowered, thereby lowering Nlormation. ITR reduces NOfrom all diesel engines;
however, the effectiveness is specific to each engine model. The amount,ofeld@ction with ITR
diminishes with increasing levels of rettd.

Improved swirl patterns promote thorough air and fuel mixing and may include a
precombustion chamber (PCC). A PCC is an antechamber that ignites a fuel-rich mixture that
propagates to the main combustion chamber. The high exit velocity from the PCC results in improved
mixing and complete combustion of the lean air/fuel mixture which lowers combustion temperature,
thereby reducing NQemissioné‘.
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The air-to-fuel ratio for each cylinder can be adjusted by controlling the amount of fuel that
enters each cylinder. At air-to-fuel ratios less than stoichiometric (fuel-rich), combustion occurs under
conditions of insufficient oxygen which causes N® decrease because of lower oxygen and lower
temperatures. Derating involves restricting the engine operation to lower than normal levels of power
production for the given application. Derating reduces cylinder pressures and temperatures, thereby
lowering NQ, formation rate$,

SCR is an add-on NQcontrol placed in the exhaust stream following the engine and involves
injecting ammonia (NH) into the flue gas. The Nkireacts with NQ in the presence of a catalyst to
form water and nitrogen. The effectiveness of SCR depends on fuel quality and engine duty cycle
(load fluctuations). Contaminants in the fuel may poison or mask the catalyst surface causing a
reduction or termination in catalyst activity. Load fluctuations can cause variations in exhaust
temperfture and NQconcentration which can create problems with the effectiveness of the SCR
system!

NSCR is often referred to as a three-way conversion catalyst system because the catalyst
reactor simultaneously reduces N@O, and HC and involves placing a catalyst in the exhaust stream
of the engine. The reaction requires that thgl€vels be kept low and that the engine be operated at
fuel-rich air-to-fuel ratios:

The most accurate method for calculating such emissions is on the basis of "brake-specific”
emission factors (pounds per horsepower-hour [Ib/hp-hr]). Emissions are the product of the brake-
specific emission factor, the usage in hours, the rated power available, and the load factor (the power
actually used divided by the power available). However, for emission inventory purposes, it is often
easier to assess this activity on the basis of fuel used.

Once reasonable usage and duty cycles for this category were ascertained, emission values
were aggregated to arrive at the factors for criteria and organic pollutants presented. Factors in
Table 3.3-1 are in pounds per million British thermal unit (Ib/MMBtu). Emission data for a specific
design type were weighted according to estimated material share for industrial engines. The emission
factors in these tables, because of their aggregate nature, are most appropriately applied to a population
of industrial engines rather than to an individual power plant. Table 3.3-2 shows unweighted speciated
organic compound and air toxic emission factors based upon only 2 engines. Their inclusion in this
section is intended for rough order-of-magnitude estimates only.

Table 3.3-3 summarizes whether the various diesel emission reduction technologies (some of
which may be applicable to gasoline engines) will generally increase or decrease the selected
parameter. These technologies are categorized into fuel modifications, engine modifications, and
exhaust after-treatments. Current data are insufficient to quantify the results of the modifications.
Table 3.3-3 provides general information on the trends of changes on selected parameters.
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3.3.5 Updates Since the Fifth Edition

The Fifth Edition was released in January 1995. Revisions to this section since that date are
summarized below. For further detail, consult the memoranda describing each supplement or the
backgroun repot for this section
Supplement A, February 1996
No changes.
Supplement B, October 1996

. Text was revised concerning emissions and controls.

. The CG, emission factor was adjusted to reflect 98.5 percent conversion efficiency.
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Table 3.3-1. EMISSION FACTORS FOR UNCONTROLLED GASOLINE
AND DIESEL INDUSTRIAL ENGINES?

Gasoline Fuel Diesd Fuel
(SCC 2-02-003-01, 2-03-003-01) (SCC 2-02-001-02, 2-03-001-01)
Emission Factor | Emission Factor | Emission Factor | Emission Factor | EMISSION
(Ib/hp-hr) (Ib/MMBtu) (Ib/hp-hr) (Ib/MMBtu) FACTOR
Pollutant (power output) (fuel input) (power output) (fuel input) RATING
NO, 0.011 1.63 0.031 441 D
CO 6.96 E-03° 0.99¢ 6.68 E-03 0.95
SO, 5.91 E-04 0.084 2.05 E-03 0.29 D
PM-10° 7.21 E-04 0.10 2.20 E-03 0.31 D
COSf 1.08 154 1.15 164 B
Aldehydes 4.85 E-04 0.07 4.63 E-04 0.07 D
TOC
Exhaust 0.015 2.10 2.47 E-03 0.35 D
Evaporative 6.61 E-04 0.09 0.00 0.00 E
Crankcase 4.85 E-03 0.69 4.41 E-05 0.01 E
Refueling 1.08 E-03 0.15 0.00 0.00 E

& References 2,5-6,9-14. When necessary, an aver

7,000 Btu/hp-hr was used to convert from

4 Tnstead of O

factors values are 6.96

43

Thisisan editoria correction. March 24, 2009

3.3-6

Ib/MMaIg

e brake-specific fuel consumption (BSFC) of

_ tu to Ib/hp-hr. To convert from Ib/hp-hr to kg/kw-
hr, multiply by 0.608. To convert from [b/MMBtu to ng/J, multiply by 430. SCC = Source
Classification Code. TOC = total organic compounds. o ) _

® PM-10 = particul ate matter less than or equal to 10 um aerodynamic diameter. All particulateis
assumed to be < 1 uminsize. ) _ _ o .

¢ Assumes 99% conversion of carbon in fuel to CO, with 87 weight % carbon in diesel, 86 weight %
carbon in gasoline, average BSFC of 7,000 Btu/hp-hr, diesel heating value of 19,300 Btu/lb, and

asoline heating value of 20,300 Btu/lb.

EMISSION FACTORS

[b/hp-hr gpower output) and 62.7 Ib/mmBtu (fuel input), the correct emissions
E-03 Ib/hp-hr (power output) and 0.99 Ib/mmBtu (fuel input), respectively.
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Table 3.3-2. SPECIATED ORGANIC COMPOUND EMISSION
FACTORS FOR UNCONTROLLED DIESEL ENGINES

EMISSION FACTOR RATING: E

Emission Factor

(Fuel Input)
Pollutant (Ib/MMBtu)
BenzenB 9.33 E-04
Toluen& 4.09 E-04
Xylene§’ 2.85 E-04
Propyleng 2.58 E-03
1,3-Butadienk® <3.91 E-05
Formaldehyd® 1.18 E-03
Acetaldehyd@ 7.67 E-04
Acrolein? <9.25 E-05
Polycyclic aromatic hydrocarbons (PAH)
Naphthalen® 8.48 E-05
Acenaphthylene <5.06 E-06
Acenaphthene <1.42 E-06
Fluorene 2.92 E-05
Phenanthrene 2.94 E-05
Anthracene 1.87 E-06
Fluoranthene 7.61 E-06
Pyrene 4.78 E-06
Benzo(a)anthracene 1.68 E-06
Chrysene 3.53 E-07
Benzo(b)fluoranthene <9.91 E-08
Benzo(k)fluoranthene <1.55 E-07
Benzo(a)pyrene <1.88 E-07
Indeno(1,2,3-cd)pyrene <3.75 E-07
Dibenz(a,h)anthracene <5.83 E-07
Benzo(g,h,l)perylene <4.89 E-07
TOTAL PAH 1.68 E-04

a Based on the uncontrolled levels of 2 diesel engines from References 6-7. Source Classification

Codes 2-02-001-02, 2-03-001-01. To convert from Ib/MMBtu to ng/J, multiply by 430.

b Hazardous air pollutant listed in th@ean Air Act

¢ Based on data from 1 engine.
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rmyers
Note
The footnote indicating that Propylene is a CAA HAP compound was deleted on 10/27/2006.  This is an editorial correction. 


Table 3.3-3. EFFECT OF VARIOUS EMISSION CONTROL TECHNOLOGIES

ON DIESEL ENGINES

Affected Parameter

Technology Increase Decrease

Fuel modifications

Sulfur content increase PM, wear

Aromatic content increase PM, NO,

Cetane number PM, NO,

10% and 90% boiling point PM

Fuel additives PM, NO,

Water/Fuel emulsions NO,
Engine modifications

Injection timing retard PM, BSFC NO,, power

Fuel injection pressure PM, NG,

Injection rate control NO,, PM

Rapid spill nozzles PM

Electronic timing & metering NO,, PM

Injector nozzle geometry PM

Combustion chamber modifications NO,, PM

Turbocharging PM, power NO,

Charge cooling NO,

Exhaust gas recirculation PM, power, wear NO,

Oil consumption control PM, wear
Exhaust after-treatment

Particulate traps PM

Selective catalytic reduction NO,

Oxidation catalysts TOC, CO, PM

4 Reference 8. PM = particulate matter. BSFC = brake-specific fuel consumption.

3.3-8 EMISSION FACTORS
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Nonroad Compression-lgnition Engines: Exhaust Emission Standards
Useful | Warranty
Ec?\t\?edr Tier Model NMHC N’Kl]gf(: * NOXx PM (6{0) Smoke 2 Life Period
Year | (g/kW-hr) (g/kW-hr) | (g/kW-hr) | (g/kW-hr) | (Percentage) | (hours (hours
(kW) (g/kW-hr) " +
lyears) lyears)
2000-
1 2004 - 10.5 - 1.0 8.0
kW < 8 2005- 3,000/5 | 1,500/2
2 2007 - 7.5 - 0.80 8.0
4 2008+ - 7.5 - 0.40°¢ 8.0
2000-
1 2004 - 9.5 - 0.80 6.6
8 < kW
2005- 3,000/5 1,500/2
<19 2 2007 - 7.5 - 0.80 6.6
4 2008+ - 7.5 - 0.40 6.6
1999-
1 2003 - 9.5 - 0.80 55
2004-
< 2 - 7.5 - 0.60 5.5
19<‘3‘;W 2007 5,000/7 ¢ | 3,000/5 °
2008-
A 2012 - 7.5 - 0.30 55
2013+ - 47 - 0.03 55
1998-
L 2003 i i 9.2 i )
2004-
2 2007 - 7.5 - 0.40 5.0
37 <kW 3f 22%(1% - 4.7 - 0.40 5.0
Federal <56 n B 20/15/50
(Option 1)¢ | 2012 . 47 - 0.30 5.0
4
(Option 2) @ 2012 - 4.7 - 0.03 5.0
4 2013+ - 4.7 - 0.03 5.0
1998-
1 2003 - - 9.2 - -
2004-
2 - 7.5 - 0.40 5.0
56 < KW 2007 8,000/10 | 3,000/5
- 2008-
<75 3 2011 - 47 - 0.40 5.0
2012-
A 2013 " - 4.7 - 0.02 5.0
2014+7| 0.19 - 0.40 0.02 5.0
1997-
L 2002 i i 9.2 i )
2003-
2 2006 - 6.6 - 0.30 5.0
75 < kW
2007-
<130 3 2011 - 4.0 - 0.30 5.0
2012-
. e - 4.0 - 0.02 5.0
2014+ 0.19 - 0.40 0.02 5.0

Continued




Useful | Warranty
FFS(?\:\?:r o Model | NMHC N'K'lgg 1 Nox PM co Smoke @ Life Period
Year | (g/kW-hr) (9/kW-hr | (9/kW-hr | (9/kW-hr) | (Percentage) | (hours (hours
(kW) (9/kW-hr b b
lyears) lyears)
1 12%%62' 1.31 - 9.2 0.54 1.4
2 oo : 6.6 : 0.20 3.5
130 < kKW
<225 3 22%(1%' - 4.0 - 0.20 35
A 22811;; - 4.0 - 0.02 35
2014+ 0.19 - 0.40 0.02 3.5
1 12%%%' 1.31 - 9.2 0.54 11.4
2 vl 6.4 : 0.20 35
225 < kW
< 450 3 22%(1%' ; 40 ; 0.20 35
4 22(?1131 e - 4.0 - 0.02 3.5
2014+ 0.19 = 0.40 0.02 3.5
1 12%%? 1.31 - 9.2 0.54 11.4
Federal 9 22%%25- i 6.4 i 0.20 3.5 20/15/50 | 8,000/10 | 3,000/5
450 < kW
< 560 3 22%?%' ] 40 ) 0.20 35
A 22(?11;; - 4.0 - 0.02 3.5
2014+ 0.19 - 0.40 0.02 3.5
1 22%%%' 1.31 - 9.2 0.54 1.4
560 < kW 2 22%(1%' - 6.4 - 0.20 53
< 900 2011
4 2014' 0.40 - 3.5 0.10 3.5
2015+ 0.19 - 35k 0.04' 3.5
1 22%%%' 1.31 - 9.2 0.54 11.4
2006-
W > 900 2 2010 - 6.4 - 0.20 35
A 22%1114' 0.40 - 35k 0.10 35
2015+ 0.19 - 35k 0.04' 35

Notes on following page.




Notes:

For Tier 1, 2, and 3 standards, exhaust emissions of nitrogen
oxides (NOx), carbon monoxide (CO), hydrocarbons (HC),
and non-methane hydrocarbons (NMHC) are measured using
the procedures in 40 Code of Federal Regulations (CFR) Part
89 Subpart E. For Tier 1, 2, and 3 standards, particulate
matter (PM) exhaust emissions are measured using the
California Regulations for New 1996 and Later Heavy-Duty
Off-Road Diesel Cycle Engines.

For Tier 4 standards, engines are tested for transient and
steady-state exhaust emissions using the procedures in 40
CFR Part 1039 Subpart F. Transient standards do not apply to
engines below 37 kilowatts (kW) before the 2013 model year,
constant-speed engines, engines certified to Option 1, and
engines above 560 kW.

Tier 2 and later model naturally aspirated nonroad engines
shall not discharge crankcase emissions into the atmosphere
unless these emissions are permanently routed into the
exhaust. This prohibition does not apply to engines using
turbochargers, pumps, blowers, or superchargers.

In lieu of the Tier 1, 2, and 3 standards for NOX, NMHC +
NOX, and PM, manufacturers may elect to participate in the
averaging, banking, and trading (ABT) program described in
40 CFR Part 89 Subpart C.

Smoke emissions may not exceed 20 percent during the
acceleration mode, 15 percent during the lugging mode, and
50 percent during the peaks in either mode. Smoke emission
standards do not apply to single-cylinder engines, constant-
speed engines, or engines certified to a PM emission stan-
dard of 0.07 grams per kilowatt-hour (g/kW-hr) or lower.
Smoke emissions are measured using procedures in 40 CFR
Part 86 Subpart I.

Useful life and warranty period are expressed hours and
years, whichever comes first.

Hand-startable air-cooled direct injection engines may option-
ally meet a PM standard of 0.60 g/kW-hr. These engines may
optionally meet Tier 2 standards through the 2009 model
years. In 2010 these engines are required to meet a PM
standard of 0.60 g/kW-hr.

Useful life for constant speed engines with rated speed 3,000
revolutions per minute (rpm) or higher is 5 years or 3,000
hours, whichever comes first.

Warranty period for constant speed engines with rated speed
3,000 rpm or higher is 2 years or 1,500 hours, whichever
comes first.

These Tier 3 standards apply only to manufacturers selecting
Tier 4 Option 2. Manufacturers selecting Tier 4 Option 1 will
be meeting those standards in lieu of Tier 3 standards.

A manufacturer may certify all their engines to either Option 1
or Option 2 sets of standards starting in the indicated model
year. Manufacturers selecting Option 2 must meet Tier 3
standards in the 2008-2011 model years.

These standards are phase-out standards. Not more than 50
percent of a manufacturer’s engine production is allowed to
meet these standards in each model year of the phase out
period. Engines not meeting these standards must meet the
final Tier 4 standards.

These standards are phased in during the indicated years.
At least 50 percent of a manufacturer’s engine production
must meet these standards during each year of the phase in.
Engines not meeting these standards must meet the
applicable phase-out standards.

For Tier 1 engines the standard is for total hydrocarbons.
The NOx standard for generator sets is 0.67 g/kW-hr.
The PM standard for generator sets is 0.03 g/kW-hr.

Citations: Code of Federal Regulations (CFR) citations:

40 CFR 89.112 = Exhaust emission standards

40 CFR 1039.101 = Exhaust emission standards for after
2014 model year

40 CFR 1039.102 = Exhaust emission standards for model
year 2014 and earlier

40 CFR 1039 Subpart F = Exhaust emissions transient and
steady state test procedures

40 CFR 86 Subpart | = Smoke emission test procedures

40 CFR 1065 = Test equipment and emissions measurement
procedures


http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:21.0.1.1.3.2.1.12&idno=40
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:34.0.1.1.5.2.1.1&idno=40
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div8&view=text&node=40:34.0.1.1.5.2.1.2&idno=40
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div6&view=text&node=40:34.0.1.1.5.6&idno=40
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div6&view=text&node=40:20.0.1.1.1.3&idno=40
http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&SID=fec8f2f2169ba38dd36b78d0c0237c58&rgn=div5&view=text&node=40:34.0.1.1.13&idno=40

TANKS 4.0 Report Page 1 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Identification

User Identification: GDF1
City: Silver City
State: New Mexico
Company: Freeport McMoRan
Type of Tank: Horizontal Tank
Description: Tyrone GDF1

Tank Dimensions
Shell Length (ft): 28.00
Diameter (ft): 11.00
Volume (gallons): 20,000.00
Turnovers: 3.17
Net Throughput(gall/yr): 63,353.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N

Paint Characteristics
Shell Color/Shade: Red/Primer
Shell Condition Poor

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Roswell, New Mexico (Avg Atmospheric Pressure = 12.73 psia)

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm 4/1/2020



TANKS 4.0 Report Page 2 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

GDF1 - Horizontal Tank
Silver City, New Mexico

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Gasoline (RVP 10) All 76.33 59.43 93.23 65.28 7.0490 5.1283 9.5024  66.0000 92.00 Option 4: RVP=10, ASTM Slope=3

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm 4/1/2020



TANKS 4.0 Report Page 3 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

GDF1 - Horizontal Tank
Silver City, New Mexico

Annual Emission Calcaulations

Standing Losses (Ib): 14,502.5513
Vapor Space Volume (cu ft): 1,694.8592
Vapor Density (Ib/cu ft): 0.0809
Vapor Space Expansion Factor: 0.8854
Vented Vapor Saturation Factor: 0.3274

Tank Vapor Space Volume:

Vapor Space Volume (cu ft): 1,694.8592
Tank Diameter (ft): 11.0000
Effective Diameter (ft): 19.8080
Vapor Space Outage (ft): 5.5000
Tank Shell Length (ft): 28.0000

Vapor Density
Vapor Density (Ib/cu ft): 0.0809
Vapor Molecular Weight (Ib/Ib-mole): 66.0000
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 7.0490
Daily Avg. Liquid Surface Temp. (deg. R): 535.9964
Daily Average Ambient Temp. (deg. F): 60.8167
Ideal Gas Constant R

(psia cuft / (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 524.9467
Tank Paint Solar Absorptance (Shell): 0.9100
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,810.0000

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.8854
Daily Vapor Temperature Range (deg. R): 67.5988
Daily Vapor Pressure Range (psia): 43741
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 7.0490
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 5.1283
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 9.5024
Daily Avg. Liquid Surface Temp. (deg R): 535.9964
Daily Min. Liquid Surface Temp. (deg R): 519.0967
Daily Max. Liquid Surface Temp. (deg R): 552.8961
Daily Ambient Temp. Range (deg. R): 29.8333

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.3274
Vapor Pressure at Daily Average Liquid:

Surface Temperature (psia): 7.0490
Vapor Space Outage (ft): 5.5000

Working Losses (Ib): 701.7619
Vapor Molecular Weight (Ib/Ib-mole): 66.0000

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Annual Net Throughput (gal/yr.): 63,353.0000
Annual Tumnovers: 3.1677
Turnover Factor: 1.0000
Tank Diameter (ft): 11.0000
Working Loss Product Factor: 1.0000
Total Losses (Ib): 15,204.3133

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm 4/1/2020



TANKS 4.0 Report

Emissions Report for: Annual

GDF1 - Horizontal Tank
Silver City, New Mexico

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Losses(lbs)
Components Working Loss Breathing Loss Total Emissions
Gasoline (RVP 10) 701.76 14,502.55 15,204.31

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm
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TANKS 4.0 Report Page 1 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Identification

User Identification: GDF2
City: Silver City
State: New Mexico
Company: Freeport McMoRan
Type of Tank: Horizontal Tank
Description: Tyrone GDF2

Tank Dimensions
Shell Length (ft): 12.00
Diameter (ft): 5.33
Volume (gallons): 2,000.00
Turnovers: 31.01
Net Throughput(gall/yr): 62,024.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N

Paint Characteristics
Shell Color/Shade: Gray/Medium
Shell Condition Good

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Roswell, New Mexico (Avg Atmospheric Pressure = 12.73 psia)

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm 4/1/2020



TANKS 4.0 Report Page 2 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

GDF2 - Horizontal Tank
Silver City, New Mexico

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor
Temperature (deg F) Temp Vapor Pressure (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month  Avg. Min. Max. (deg F) Avg. Min. Max. Weight. Fract. Fract. Weight Calculations
Gasoline (RVP 10) All 72.26 58.28 86.25 63.90 6.5422 5.0150 8.4192  66.0000 92.00 Option 4: RVP=10, ASTM Slope=3

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm 4/1/2020



TANKS 4.0 Report Page 3 of 6

TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

GDF2 - Horizontal Tank
Silver City, New Mexico

Annual Emission Calcaulations

Standing Losses (Ib): 1,579.7624
Vapor Space Volume (cu ft): 170.5399
Vapor Density (Ib/cu ft): 0.0756
Vapor Space Expansion Factor: 0.6455
Vented Vapor Saturation Factor: 0.5197

Tank Vapor Space Volume:

Vapor Space Volume (cu ft): 170.5399
Tank Diameter (ft): 5.3300
Effective Diameter (ft): 9.0265
Vapor Space Outage (ft): 2.6650
Tank Shell Length (ft): 12.0000

Vapor Density
Vapor Density (Ib/cu ft): 0.0756
Vapor Molecular Weight (Ib/Ib-mole): 66.0000
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 6.5422
Daily Avg. Liquid Surface Temp. (deg. R): 531.9348
Daily Average Ambient Temp. (deg. F): 60.8167
Ideal Gas Constant R

(psia cuft / (Ib-mol-deg R)): 10.731
Liquid Bulk Temperature (deg. R): 523.5667
Tank Paint Solar Absorptance (Shell): 0.6800
Daily Total Solar Insulation

Factor (Btu/sqft day): 1,810.0000

Vapor Space Expansion Factor
Vapor Space Expansion Factor: 0.6455
Daily Vapor Temperature Range (deg. R): 55.9424
Daily Vapor Pressure Range (psia): 3.4042
Breather Vent Press. Setting Range(psia): 0.0600
Vapor Pressure at Daily Average Liquid

Surface Temperature (psia): 6.5422
Vapor Pressure at Daily Minimum Liquid

Surface Temperature (psia): 5.0150
Vapor Pressure at Daily Maximum Liquid

Surface Temperature (psia): 8.4192
Daily Avg. Liquid Surface Temp. (deg R): 531.9348
Daily Min. Liquid Surface Temp. (deg R): 517.9492
Daily Max. Liquid Surface Temp. (deg R): 545.9204
Daily Ambient Temp. Range (deg. R): 29.8333

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor: 0.5197
Vapor Pressure at Daily Average Liquid:

Surface Temperature (psia): 6.5422
Vapor Space Outage (ft): 2.6650

Working Losses (Ib): 637.6481
Vapor Molecular Weight (Ib/Ib-mole): 66.0000

Vapor Pressure at Daily Average Liquid
Surface Temperature (psia):

Annual Net Throughput (gal/yr.): 62,024.0000
Annual Tumnovers: 31.0120
Turnover Factor: 1.0000
Tank Diameter (ft): 5.3300
Working Loss Product Factor: 1.0000
Total Losses (Ib): 2,217.4104

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm 4/1/2020



TANKS 4.0 Report

Emissions Report for: Annual

GDF2 - Horizontal Tank
Silver City, New Mexico

TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Losses(lbs)

Components

Working Loss Breathing Loss Total Emissions

Gasoline (RVP 10)

637.65 1,579.76 2,217.41

file:///C:/Program%?20Files%20(x86)/Tanks409d/summarydisplay.htm

Page 5 of 6

4/1/2020



Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & 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 aso 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 areawhich will be restricted to public access

A graphical scale

A map showing the location of thisfacility is attached.

Form-Section 8 last revised: 8/15/2011 Section 8, Page 1 Saved Date: 3/19/2020
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Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & Revision 0
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Section 9

Proof of Public Notice

(for NSR applications submitting under 20.2.72 or 20.2.74 NMAC)
(This proof isrequired by: 20.2.72.203.A.14 NMAC “Documentary Proof of applicant’s public notice”)

M | haveread the AQB “ Guidelinesfor 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 el sewhere 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 al itemsin this ist.

Technical Revision public notices require only items 1, 5, 9, and 10.

Per the Guidelines for Public Notification document mentioned above, include:

&

=

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 |etters 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 alocal 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.

Proof of public noticeis attached.

Form-Section 9 last revised: 8/15/2011 Section 9, Page 1 Saved Date: 3/19/2020
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General Posting of Notices — Certification

I, Erich J. Bower, the undersigned, certify that on March 13, 2020, posted a true and correct copy
of the attached Public Notice in the following publicly accessible and conspicuous places in the
towns of Tyrone and Silver City in Grant County, State of New Mexico on the following dates:

Tyrone Property Boundary; March 13, 2020

Tyrone Secunty Gate; March 13, 2020

Tyrone Post Office/Community Center; March 13, 2020
Silver City Public Library; March 13, 2020

Grant County Administration Building; March 13, 2020

T T S

Signed this 13 day of March, 2020

. %"/ 1 3020
Signatu Date

Erich J. Bower
Printed Name

President; General Manager, Freepornt-McMoRan Tyvrone Inc,
Title {APPLICANT OR RELATIONSHIP TO APPLICANT)}




Tax Account

Tax Account

Summary

Aceaunt 1d P02
Pargel Mumber

ners TURNER JAS0 & TURNER JULIE
Aikifress POy BOFX 2272
SILVER CETY, Wi ER06T
Situs Address
Legal
Inquiry
it 021152018 =
Payment TYpe (7} pigy
g
Tokal Dhee S0,00
Value
Area ld Taxes
Special Asoessment DCLPEN £37.6d
Area ld ALl Levy
010 WE - 010 SE ik ATANHK]
Aciual  Assessed
CATTLE-COWS « 58 a6, 774 12258
CATTLE-HEIFERS CALVES - 330 14,4975 4 o
CATTLE-STEER CALVES - 840 19,578 0,520
CATTLE-BUILLS - 550 7.062 2354
Tutal Value 1R, 309 36,830
Tuaxes ETELANG
Ares Id Taxes
Speckal Assessment 951 - CATTLE INDEMNITY 836030
Total Eilled 5115026

The ampumts ol laxes due on this page are based on lagt year"s praperty value assesmenis,

hutp://treasurer. grantcountynm.comtreasurer/treasurerweh/account jsp Taccount=PO00229

Page 1 of |

2/15/2018



Tax Account Page 1 ol 1

Tax Account

Summary
Apcouing lcd RIOESTiN
Paree] Murmber 3086114330364
Chwners LT RANCH LLC
Address PO RO 1457
SILVER CITY, NM #8062
Sl Addeess
[.zgal Chrarter- NE §: 35 T: 198 R 15W GOV LOT 2 GOV LOT £ GOV LOT 5 (T MEQ) MWORED Quarter: SES: 35T
195 R: 15W GOV LOT 6 GOV LOT 7 iPT EHSEQ) WHSED Quarier: SW S 35 T: 195 R: 15W SWO Quarter: N'W 5
35T S R I5W GOy LOT 1 0G0V LOT 3 1 PT WHNWO EHNWO 571200 AC, SELF GRAFED Plsindd
Inguiry
A OfF | &
3 l0215/2018 =
Payment Type [ Flst
L
Fotal Due $0,00
Value
Area 1d ALIEl Levy
O ME - 0D0 NE 2ERZA0D0

Actusl  Asseserd
GRAZING - ALL ONE CLASS - (3,089 (P
Taxes S21.40

The amounds of taxes due an this page are based on last year's propeiy vabue assesmenls,

http:/treasurer. grantcountynm. com/treasurer/treasurerweb/account jspaccount=R08 5738 211572018



Tax Account Page 1 of |

Tax Account

Summary

Account Id BB TRAS
Parce] Mumbeer 3087114185238

Cwmers BROW S ANMIE A ESTATE TRUST
Address PCF BOX 1497
SILYER CEITY, N 2E0GT
Bilug Address
Lepal Chaarfer: WE S 3 T: 195 B 1 3W Quanter: SE S 34 T 195 B 15W MINE: CHERRY CREFK - MS 1782 13,594
MineAcrs 131900 AC, LEASE LT RANCH MMRA1D
Inguiry
As OF [0zr152018 20
reyment rpe O Birse
)
Tl Due S0.06
Value
Area ld Taxes
Speecial Assessmeni MINTAX Sl 0Hb
Aren ld Tanes
Specinl Assessment ADMINFEE 54,44
Area id A Levy
O18) WEH =010 ~NR HLE 3NN
Actunl Asaessil
GRAZING - ALL ONE 75 25
CLASS « MM
Tuxes b e
Orrigpinl Taxes S5.00
Adjusmenis SR
Todzal Billbed 5.0

The amounts of taxes due on this page are bassd on last year™s propery value mscsments

hiip:/treasurer, grantcountynm. com/treasurerfireasurerweb/account. jsp Yaccount=R0OR 7845 2152018



Tax Account PPage 1 of 1

Tax Account

Summary

Mg 1d RORHIRG
Farcel Wurmher HEE1 133 Ta07E

Unymers ESTES ROCEY
Aildireis ZISETIHST
SAFFORD, AF 85340k
Sids Adkdress
Lezgal Cruarter: MW 52 2K T TS R DEW GO LOT 2 {PT EHRWO) TR 190 AC, MOTE: PROCESSEDR WITH
BECOLMIZED DEED ERROR - CHAIM OF TITLE
Inquiry
As OF n2/152018 [=
Payment Type (7 pipe
) Full
Toaal Doue 51000
Value
Avea ld Ml Lewy
Ul ME-010 MR LB U

Actual  Assessed
MISC MR LAND - 0081 72760 24,235
Tases 50504

The amonenis of taxas doe om this page are hazed o bast pu.r's property valie assesmenis,

hittp:/treasurer grantcounty nm.com/treasurer/treasurerweb/account.jsplaccount=R0ORE 1 89 21572018



Tax Account Page | of 1

Tax Account

Summary

Accouil K RORTRHT
Parcel Numher HEES | 10010400

Lmers CORCON A ASSOCIATES
A ckdress P E BADILLO ST
COWINA, CA 91724
Kitus Address
Legal Cruarmer: SE S 12 T 198 B 1SW PT GOY LOTS 3, 6 LEYIMNG EOF N HWY 90 B 5786 AC
Inguiry
A D2/15/2018 =5

Paymenl T¥pe T} prpe
i-i S

Taxes Due S1 104

Teral D £1 114

Value

Area Td Wl Lewy

GBI MR- 010 NR 20, B 24000
Actual  Assessed

RIS NOH LAMD - O0RE 3,182 1,040

Taxes X108

The amsimmes of taxes due on this s based an last vear's Ay value asesnients
k. o

htip=/treasurer. grantcountynim,com/ireasurer/treasurerweb/account jsp?account=R0O8 7987 2152018



Tax Account Papge 1 of' 1

Tax Account

Summary

Hecourd 1d RS TARE
Pargil Mumbser 3084 109395132
Clwmers WODDWARD DAVID B WOODW ARD JOAN M

Kilddrees Py BOX 331
PYROMNE, MR EROGS

Bius Address |9 BALD MIT™ EANCH RD

Legal Chparter: KW 5 (G T 195 B 140 GOV LOT 3 (MEQMNWO GOV LOT 4 (WWONWD G0V LOT 5 [SWORMWO|
SECQMNWIL 165000 A0 SELF GRAZED Plai91]

Inquiry
NOU (35018 I
Paymenl T3pe (7

X8 T
Fotal Duc S1.00

Value

Area ld Wil Levy

A W -k MR 20, B340}
Actuml  Assessed

CIRAZING = ALL ONE CLASS - Q0] Eid 248

Taxes b ¥

The amounts of teves due o this page are based on loge vear's property value assesments,

httpu/ftreasurer. grantcounty nim.com/treasurer/treasurerwe b/account. jsplaccount=R 08 7488 2152018



Tax Account Page 1 of |

Tax Account

Summary

Mg Id Rk
Farced Wumber 3089112170510

Chyners USMER MARY LOUISE

Acldreis 10T HEGHWAY RO W
SILVER CITY, b £R0G1-0245

Siti= Address

Lazpad Chaarer: SE 5 2007 1985 B2 15W Chaarer: ME 52 29°7T: 195 R: 15W MINE: MEMPHIE MILLSITE - M5 [207-H 54
MineAcres 500 AL SOLE & SEPARATE

Inquiry

As OF |0215/2018 (=]

Payment Type (7 piesy

o Fyl
Taxes [e 36566
Ineeres Due 343 %
Penalry e $21.42
Tonad D 3721.54

Value
Area Id NN Levy
a0 K- 080 |k 15 G00GHH

Actual  Asvessed
RESIDEMNTIAL LOT IMPRCOWED - 02100 10000 3333

Tazes Sl H
Area i Ml Levy
010 _NR - 010 NR 20.B240000

Actusl  Asvessed
SR NE LAND = (0R] K] 13,333
Taxes SET64
Tatnl BRilled EI27.E4

The amsmts of taxes due on 1kis pege ane based on last year's propeny vakie gssesmenmss.

htp:/freasurer. grantcounty nm, com/treasurer/treasurerweb/account.jsp?account=RO76 300 2152018



Tax Account

Tax Account

Summary

Ao 1l PliER
Pareel Mamber LINEGISI050K0] 54548

{haners LI BAE RANCH PARTYERSHIP
Address POy BOEX B
GilLa, Wad BRGAR

Simis Address

Legal

Inquiry

Payment Type () pigst

) pul

Toial Thae $A1L0OG

Value

Area Id Pl Lewy

MO NE - 010 MR 2k B4}

Actual  Assessed

CATTLE-COWS - 30 Bie I8 L AL

CATTLE-HEIFERS CALVES - 34 U434 13,145

CaTTLE-BULLS - 55} 153,004 S0

CATTLEHEIFER (REPLACEMENT ) =« 551 122454 B2

CATTLE-REG, COWS - 5601 o T3

CATTLE-REG. HEIFER CALVES - 480 EERI [1.013

CATTLE-REG.BULLS - 59 11,364 1, THO

CATTLE-REC, HEIFEE {EEPLACEMENT ) = 54 4].24 | ¥, 74%

HORSES-HORSES - WK 15,501 5, 10K

Total Value LA95.13% 49K 3179

Taves SI0L3TH.24
Area Id Tuxes

Specinl Asvezzment Q5] - CATITLE INDEMMITY S4932.80
Area bl Tanes

ASpecinl Asseszment AR - FOLINE §i5.52

Tatal Billed SIS 4456

The amdaunts of taxes due on this page are based on kst year's property valips assesmends

http:/fireasurer. grantcountynm.com/treasurer/ireasurerweb/account, jsp "account=PI65988

Page 1 of 1

2152018



Tax Account Page 1 of |

Tax Account

Summary

Accoam 1d KEORTTZS
Pazced Mumber J0&K 19005903 3

Dhamers PACIFIC WESTERN LAND COMPARNY
Adilress Py RO 5T
IVROME, MM BEGS
S Address
Lagal Chanrier; ME S04 Tt 195 B 18W CGOW LOT | IMECWEC) PT GOV LOT 2 (MWOREQ) 71460 AL
Inquiry
As O 021152018 A
Payment TYpe (7} pricar
® Fun
Totnl Diuse 80,00
Value
Area Id Tazes
Special Aszessment MIMTAX .00
Area Id Tanes
Speckal Assessment ADMINFEE 217
Area Id Mill Levy
G100 NR-DID MR 20.RIS0000
Acius| Asspised
GRALING - ALL 3G 12
ONE CLAKS - 0BI0
Taxes 1268
Cirigingl Taxes 500
Aul justanenrs FLIHD
Tetal Bilbed 400

The wmnounis of s due o this page ane baced oo last year's propery value asseamenis,

hitp:/fireasurer grantcounty nm.com/treasurer/treasurerweb/aceount jspTaccount=R0OE 7725 2152018



=¥ rrecront-McMoRAN

Tyrome Oipermtions
P Baa 571
Toerome, M BEOGS

March 13, 2020

Certified Mail #70150640000476265890
urn Reced nwired

Dear Meighbor:

Freeport-McMoRan Tyrone Inc. ahnounces its application to the New Mexico Environment Department
for an arr quality permit for the modification of its mine facility. The expected date of application submittal
to the Air Quality Bureau s April 3, 2020.

The exact location for the facility known as, Tyvrone Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 mm, 35.8 scc. The approximate location of this facility is 4.5 miles sowthwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emissions associated with mine operations and adding engines.
The estimated maximum guantities of any regulated air contaminants will be as follows in pound per hour

and tons r (tpy).
;Iq?ngjs?e mp{ﬂudﬁﬁumﬁﬂuld change slightly during the course of the Depariment's review:

Pollutant: Pounds per hour Tons per year
Particulate Matter (PM) 3,200 pph B0 tpy
PM 1.020 pph 2,140 tpy
PM o 104} pph 230 py
Sulfur Dioxide (30:) 30 pph A0 tpy
Witrogen Oxides (NO, ) B pph 320 tpy
Carbon Monoxide (0 5230 pph 2,050 1py
Volatile Organic Compounds {VOC) 5 pph 50 1py
Total sum of all Hazardous Air Pollutants {HAPs) 10 pph 20 1py
Toxic Air Pollutant (TAFP) MNiA A
Green House Gas Emissions as Total COse NA 45,000 1py

The standard and maximum operating schedule of the facility will be continuous — 7 days a week, 52 weeks
per vear,

'he owner and'or operator of the Facility is:

Freeport-McMoRan Tyrone Inc.
P.0). Box 571, Tyrone, NM ER065

If you have any comments about the construction or eperation of this facility, and you want your comments
to be made as part of the permil review process, you must submit your commenis in writing 1o this address:



March 13, 2020
Page 2

Permit Programs Manager; New Mexico Environment Department; Air Quality Bureaw; 525 Camino de los
Marquez, Suite 1; Santa Fe, New Mexico; 87505-1816; (505) 476-4300; | 200 224-7009:
htips.//www.cnv.nm goviagh/permit‘aqh_drafl_permitshtml.  Other comments and guestions may be
submitted verbally,

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 o legible retum
miailing address with your comments. Once the Depariment 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 oficing de Calidad del Aire del Departemento del Medio Ambiente de Nueve México,
acerca de las emisiones producidas por un establecimiento en esta drea. 5i usted desea informacion en
espaiol, por fevor comuniquese con esa oficing al leléfono 505-476-5557.

Sincerely,
2 .

Erich J. T
President; General Manager
Freepori-McMoRan Tyrone Inc,

202003 13-100

Motice of Noo-Discrimination

NMED does not discriminate on the basis of race, color, national orgin, dissbility, age or sex in the
administration of ils programs or activities, as required by applicable laws and regulations. NMED is
responsible for coordination of compliance effors and receipt of inquiries concerming non-discrimination
reguirements implemented by 40 C.F.R. Pan 7, including Title V1 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 Ac
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 1o
a NMED program or activity, you may contact: Kristine Yurdin, Non-Discrimination Coordinator, NMED,
1190 St Francis Dr., Suite N4050, P.O. Box 5469, Santa Fe, NM 857502, (505) R27-2855,
nd.coordinator(@stste nm.os. You may alse visit our website at hitps:/iwwrw env.nm. gov/non-employee-
discrimination-complaini-page/ to bearn how and where to file a complaint of discrimination.



Tvrone Ciperstions
P Box 571
Tugone, bk KROGS

March 13, 2020

Certified Mail #70150640000476265M)6
Heturn Receipt Required

Dear Meighbor

Freeport-MeMoRun Tyrone Ine, announces its application to the New Mexico Environmenl Depariment
for an air quality permit for the modification of its mine facility. The expected date of application submittal
1o the Air Quality Bureau is April 3, 2020.

The exact location for the facility known as, Tyrone Mine is al latitede 32 deg, 40 min, H.5 se¢ amnd
longitude -108 deg, 23 min, 35.8 sec. The approximate location of this facility 15 4.5 miles southwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emizsions associated with mine operations and adding engines.
The estimated maximum quantitics of anv regulated air contaminants will be as follows in pound per hour

h) and tons per vear (tpy). ] . .
50 reported emissions could change slightly during the course of the Department’s review:

Pollutiant: Pounds per hour Tons per vear
Particulate Matier (PM) 1204 pph 8,200 tpy
PM o 1,020 [I[!ll'l 2,140 Iy
PM 14 100 pph 230 1py
Sulfur Dioxide (S0) 30 pph 30 tpy
Nitrogen Oxides (ND, ) 860 pph 320 tpy
Carbon Monoxide (C0) 5230 pph 2050 tpy
Volatile Organie Compounds (VOC) 0 pph 50 tpy
Tatal sum of all Hazardous Air Pollutanis (HAPs) 10 pph 20 tpy
Toxic Air Pollutant (TAR) NiA TNiA
Cireen House Gas Emissions as Total CO-2 MN/A 45 004} tpy

The standard and maximum operating schedule of the facility will be continuous — 7 days a week, 52 weeks
PEr your,

The owner and’or operator of the Facilitv is;

Freepori-MeMoRan Tyrone Ine,
P03, Box 571, Tvrone, NM B3065

If vou have any comments about the construction or operation of this facility, and vou want your commenis
to be made as part of the permit review process, you must submit your comments in writing to this address:



March 13, 2020
FPage 2

Permit Programs Manager; New Mexico Environment Department; Asr Quality Bureaw: 525 Camino de los
Marquez, Suite 1; Santa Fe, WNew Mexico; 87505-1816; (5058) 476-4300; 1 500 2247008,
https:/‘www.env.nm.goviagh/permit/agh_drafi_permitshtml.  Other comments and questions may be
submitted verbally,

Please refer 1o the company name and facility name, or send a copy of this notice along with your comments,
since the Depariment may have noi yei received the permit application. Please include a legible retumn
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 e3 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 dres. Si usted desen informacion en
espanol, por favor comuniguese con esa oficina al teléfono 505-476-5557.

Sincerely,

President; General Manager
Freepont-MoMoRan Tyrone Inc

2020031 3-100

Motice of Mon-Discrimination

NMED docs not discriminate on the basis of race, color, national origin, disability, age or sex in the
administration of its programs or aclivities, as required by applicable laws and regulations. NMED is
responsible for coondination of compliance efforis and receipt of inquiries COTCEnIng non-tiscrimination
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 [X 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 diseriminated against with respeet to
& NMED program or activity, you may contact: Kristing Yurdin, Non-Discrimination Coordinator, NMED,
119%) St Francis Dr., Suite N4050, P.O. Box 5469, Sania Fe, NM 87502, (505) B27-2855,
ng.coordinatonistate.am.us. You may also visit our website at hitps:/fwrww.env.nm. pov/non-employee-
discrimination-complaint-page’ to learn how and where to file a complaint of discrimination.



P FrccrorT-McMoRAN

Tarime el s
P01 Box 5
Tyrane, MM BEDGS

March 13, 2020

O3
Return Receipt Required

Dear Meighbor:

Freeport-McMoRan Tyrone Inc. announces its application to the Mew Mexico Environment Department
for an air quality permil for the modification of its mine facility. The expected date of application submittal

1o the Air Cuality Burcau is April 3, 20240,

The exact location for the facility known as, Tyrone Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitude =108 deg, 23 min, 358 sec. The approximate location of this facility 15 4.5 miles southwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emissions associated with mine operations and adding engines.
The estimated maximum guantities of any regulated air contaminants will be as follows in pound per hour

!II?PN' and tons per vear {ipy). : ;
hese reported emissions ¢ould change slightly during the course of the Depantment’s review:

Pollutant: Pounds per hour Tons per year
Particulate Matier (Ph) 3,200 pph 8,200 ipy
PM 5 L.020 pph 2,140 tpy
PM s 100 pph 230 1py
Sulfur Dioxide (S0:) 0 pph 30 1py
Nitrogen Oxides (NO,) £l pph 320 tpy
Carbon Monoxide (CO) 5,230 pph 2,050 1py
Volatile Organic Compounds (VOC) 50 pph 50 1py
Tredal swm of all Hazardous Adr Pollutants (HAPs) 10 pph 201py
Toxic Air Pollutant (TAP) N/A NAA
Cireen House Gas Emissions as Total Clue M/A 45,000 1py

The standard and maxirmim operating schedule of the facility will be continuous — 7 days a week, 52 weeks
Per year.

The owner and'or operator of the Facihity 15:

Freeport-McMoRan Tyrone Inc.
P.0. Box 571, Tyrone, NM BR065

If you have any comments about the construction or operation of this facility, and vou want your commenis
to be made as part of the permit review process, you must submit your comments in wriling (o this address:



March 13, 2020
Page 2

Permit Programs Manager; New Mexico Environment Department; Air Quality Buresu; 525 Camino de los
Marquez, Suile 1; Santa Fe, New Mexico; B7505-1816; (505) 476-4300; 1 B00 224-7009;
httpsz/iwww env.am. goviagb/permitagh draft permits.himl.  Other comments and guestions may he
submitted verbally.

Please refer to the company name and facility name, or send a copy of this notice along with your comments,
since the Depariment may have not yet received the permit appheation, Please mclude a legible return
mailing address with your comments, Omce the Department has performed @ preliminary review of the
application and its air quality impacts, the Department's notice will be published in the legal seciion of a
newspaper circulated near the facility location.

Attenciton

Este s 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, 5i usted desea informacida en
espafiol, por favor comuniguese con esa oficina al teléfono 305-476-5557.

Simcerely,

Presidemt; General Manapger
Freeport-MoMoRan Tyrone Inc.

2020031 3-100

Maotice 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 o aclivities, as required by applicable laws and regulations. NMED 1s
responsible for coordination of compliance efforts and receipt of inguiries concerning non-discrimination
requirements implemented by 40 C.F.R. Pan 7, including Title V1 of the Civil Rights Act of 1964, as
amended; Section 504 of the Rehabilitation Act of 1973; the Ape Discrimination Act of 1975, Title IX of
the Education Amendments of 1972, and Section 13 of the Federal Water Pollution Control Aet
Amendments of 1972, 1f 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 1o
g MMED program or activity, you may contacl: Krstine Yurdin, Mon-Discrimination Coordinator, NMED,
1190 St Francis Dr., Sumte N4G50, PO, Box 5469, Santa Fe, NM 87502, (505) H27-2855,
né coordinator{iistate nm.us. You may also visit our website at hitps)/fwww.env.nm, ov/non-employee-
discrimination-complaint-page/ to leam how and where to file a complaint of diserimination.



Tyrone Ciperatinns
PO Bon 570
Tyrone, Kk RROBS

March 13, 2020

Certified Mail #701 506400004 76265920
Return Hecei

Dear Meighbor:

Freeport-McMoRan Tyrone Ine. announces its application 1o the New Mexico Environment Departinent
for an air quality permit for the medification of its mine facility, The expected date of application submittal
1o the Air Quality Burean 15 April 3, 2020,

The exact location for the facility known as, Tyrone Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitude <108 deg. 23 min, 35.8 scc. The approximate location of this facility is 4.5 miles sonthwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emissions associated with mine operations and adding engines.
¥, |:|r: r:smmtnd maximum quantitics of any regulated air contaminants will be as follows in pound per hour

ph) and toms vear {Ipy .
il":I hese rﬂpcmdp“-:;msmnﬁpgm!d change slightly during the course of the Department’s review:

Pollutant; Pounds per hour Tons per year
Particulate Matter (PM) 3.200 pph E.200 tpy
PM 1,020 pph 2140 1py
PM 15 100 pph 230 tpy
Sulfur Dioxide (30:) a0 pph I py
Nitrogen Oxides (NO,) E60 pph 3200 tpey
Carbon Monoxide (C0) 5,230 pph 2,050 tpy
Volatile Organic Compounds {VOC) 50 pph 50 tpy
Total sum of all Hazardous Air Pollutants (HAPs) 10 pph 20 tpy
Toxic Adr Pollutant (TAF) WA Mia
iGreen House Gas Emnssions as Total COge WA 45,000 tpy

The standard and maximum operating schedule of the facility will be continuous — 7 days a week, 52 weeks
Pt yr,

The owner and/or operator of the Facility is:

Freeport-McMoRan Tyrone Inc,
PO, Box 571, Tyrone, MM ER065

If you have any comments about the constraction or operation of this facility, and vou want vour comments
to be made as part of the permit review process, vou must submit vour comments in writing to this address:



March 13, 2020
Page 2

Permit Programs Manager; New Mexico Environment Depariment; Afr Quality Bureau: 525 Camino de los
Marguez, Suvite 1; Santa Fe, New Mexico; 37505-1816; (505) 476-2300; | B0O 224-7009:
hitps:/www.env.nm.goviegh/permit/agh_drafi_permits html.  Other comments and questions may be
submitted verbally.

Please refer o the company name and facility name, or send a copy of this notice along with your comments,
since the Depariment may have not yet received the permit application. Please include a legible retumn
mailing address with your comments. Cmee 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 ciroulated near the facility location.

Attencidn

Este es un aviso de la oficina de Calidad del Aire del Departamento del Medio Ambiente de Nuevo México,
acerci de las emisiones producidas por un establecimiento en esta drea, 81 usted desen imformacion en
espaiiol, por favor comuniguese con esa oficina al teléfono 505-476-5557.

Sincerely,

Fresident; General Manager
Freeport-MeMoRan Tyrone Inc.

2020031 3-100

Motice of Mon-Discrimination

NMED does not discnminate on the basis of mce, color, national origin, disability. age or sex in the
sdministration of iis programs or sctivities, as required by applicable lews and regulations, NMED is
responsible for coardination of compliance efforts and receipt of inquiries concemning non-discrimination
requirements implemented by 40 CF.R. Part 7, including Title V1 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 Sectioh 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, vou may contact: Kristine Yurdin, Non-Discrimination Coordinator, NMED,
1190 St Franciz Dr, Suite N403), P.0O. Box 5469, Santa Fe, NM B7502, (505) 827-283s,
nd.coordinalorizstate.nmus. You may also vistt our website al https)//www.env.nm_gov/non-employee-
discrimination-complaint-page/ to learn how and where 1o file a complaint of diserimination.



Tyrme Operatums
P.0, Dox 571
Tywone, Wil ER0G5

March 13, 2020

Certified Mail #701506400004 76265937
Beturn Receipt Required

Dear Meighbor:

Freeport-McMoRan Tyrone Inc. announices its application (o the New Mexico Environment Depariment
for an air quality permit for the modification of its mine facility. The expected date of application submittal
toy the Adr Quality Bureau s April 3, 2020,

The exact location for the facility known as, Tyrone Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 min, 35.8 scc. The approximate location of this facility is 4.5 miles southwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emissions associated with mine operations and adding engines.
The estimated maximum quantitics of any regulated air contaminants will be as follows in pound per hour

) and tons per year (1py).
Lﬁ?cs:v': rcp&ﬂﬂ?m#ﬁmés%gum change slightly during the course of the Department’s review:

Pollutant: Pounds per hour Tons per year
Particulate Matter (PM) 3,200 pph B.200 tpy
PM i 1.020 '|:I'|'!||.'I 2140 tpy
PM 25 100 pph 230 tpy
Bulfur Dioxide {S0k) 30 pph 30 ipy
Nitrogen Oxides (NO.) &6l pph 320 tpy
Carbon Monoxide (CO) 5,230 pph 2050 tpy
Vaolatile Organic Compounds (VOO 50 pph S0 (pw
Total sum of all Hazardous Air Pollutants (HAPs) 10 pph 20 tpy
Toxic Air Pollutant (TAP) A MiA
Creen House Gas Emissions as Total COse MNIA 45,000 ipy

The standard and maximum operating schedule of the facility will be continuous — 7 days o week, 52 weeks
=T Jcar

The owner and'or operator of the Facility is:

Freeport-McMoRan Tyrone Ing.
P.0). Box 571, Tyrone, NM BR065

If vou have any comments ahout the construction or operation of this facility, and you want your comments
to be made as part of the permit review process, vou must submil vour comments in writing to this address:



March 13, 2020
Page 2

Permit Programs Manager; New Mexico Environment Department; Air Quality Bureau: 525 Camino de los
Marquez, Suite 1; Santa Fe, MNew Mexico; E7505-1816; (505) 476-4300: 1 800 224-7009:
hitps:/fwrww.env.om. goviagh/permit/agh_drafi_permitshtml.  Other comments and questions may be
submitted verballby.

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 et received the permit application. Please include a legble return
mailing address with your comments. Once the Department has performed a preliminary review of the
apphcation and its air quality impacts, the Department’s notice will be published in the legal section of a
newspaper circulated near the facility location.

Attencion

Esie es un aviso de la oficina de Calidad del Aire del Departamenta del Medio Ambiente de Nuevo Meéxico,
acerca de las emisiones producidas por un establecimiento en esta drea, §i usted desea informacion en
espafiol, por favor comuniguese con esa oficina al teléfono 505-476-5557.

Sincerely,

President; General Manapger
Freeport-MoMoRan Tyrone Inc.

20200313-100

Maotice of Nop-Discrimination

NMED does not discnminate on the basis of race, color, national origin, disability, age or sex in the
administration of ils programs or activities, as required by applicable laws and’repulations, NMED is
responsible for coordination of compliance efforts and receipt of inquities conceming non-discrimination
requirements implemented by 40 CFR. Pant 7, including Title V1 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 Edweation Amendments of 1972, and Section 13 of the Federal Water Pollution Control Act
Amendments of 1972, If you have any questions shout 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: Kristine Yurdin, Non-Discrimination Coordinator, MMED,
1190 5t. Francis Dr., Suvite N4050, P.O. Box 5469, Sania Fe, NM 87502, (505) 827-2855,
ol coordinatorigistate.nm.us. You may also visit our website at https/www.env.nm. gov/non-employec-
discrimination-complaint-page’ 1o leam how and where to file a complaint of diserimination.



Tyrone Operaiuons
PO Box 571
Thiwase, Nh HE065

Mareh 13, 2020

Certified Mail #701506400004 76265944
Return Heceipt Required

Dear Neighbor:

Freeport-MchMoRan Tvrone Inc. announces its application to the New Mexico Ervironment Depariment
for an air quality permii for the modification of its mine facility. The expected date of application submittal
to the Adr Quality Buresu is April 3, 20240,

The exact location for the facility known as, Tyrone Mine is at latinde 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 min, 35.8 scc. The approximate location of this facility is 4.5 miles southwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emizsions associated with mine operations and adding éngines.

'H‘rﬁ’ﬁﬂtl ated maximum quantitics of any regulated air contaminants will be as follows in pound per hour

} and tons per vear {ipy)
%pm: mdﬁnﬁmmﬁmld change slightly during the course of the Department’s review:

Pollutant: Pounds per howr Tons per year
Particolate Matter (Ph) 3,200 pph B, 200 tpy
PM 1,020 PP 2,140 tpy
PM 15 100 pph 230 tpy
Sulfur Dioxide (S0} 30 pph 30 tpy
Nitrogen Oxides (MOL) B6&0 pph 320 tpy
Carbon Monoxide (C0) 5,23 pph 2050 tpy
Volatile Organic Compounds (VOC) 50 pph 50 tpy
Total sum of all Hazardous Air Pollutanis (HAPs) 10 pph 20 tpy
Toxic Air Pollutant {TATF) N A NfA
Green Howse Gas Emissions as Total COxe M/A 45,000 ipy

The standard and maximum operating schedule of the facility will be confinpous - 7 days a week, 52 weeks
per year,

The owner and’or operator of the Facility 15

Freeport-MeMoRan Tyrone Ine.
P.O. Box 571, Tyrone, NM 88065

If vou have any comments about the construction or operation of this facility, and you want your comments
10 be made as part of the permit review process, you must submit your comments m writing to this address:



March 13, 2020
Page 2

Permil Prograrns Manager; New Mexico Environment Department; Air Quality Bureau; 325 Camino de jos
Marguez, Suvite 1. Santa Fe, New Mexico; R7505-1816; (50%) 476-4300; 1 80O 22400,
https=/fwww.cnv.nm.gov/agh/permit’agh_drafi_permitshtml.  Other comments and questions may be
submitted verbally.

Please refer to the company name and facility name, or send a copy of this notice along with your comments,
since the Depariment may have not yet received the permit application, Please include @ legible return
mailing address with your comments. Once the Departmeni has performed a preliminary review of the
application and its air quality impacts, the Department’s notice will be publizhed in the legal section of a
newspaper circulated near the facility location.

Arntencidn

Esle es un aviso de |a oficing de Calidad del Arre del Departamento del Medio Ambiente de Nueve México,
acerca de las emisiones producidas por un establecimiento en esta frea. Si usted desea informacién en
espaiiol, por favor comuniguese con esa oficina gl weléfono 505-476-5557.

Sincerely,

Fresident; General Manager
Freeport-McMoRan Tvrone Ine.

2020031 3-100

Notice of Non-Discrimination

NMED dees nol discnminate on the basis of race, color, national origin, diszbility, age or sex in the
administration of its programs or activilies, as required by applicable laws and regulations. NMED is
respongible for coordination of compliance efforts and receipt of inquiries conceming non-discrimination
requirements implemented by 40 C.F.R. Pan 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 Amendmenis of 1972, and Section 13 of the Federal Water Pollution Control A
Amendments of 1972 If you have any questions about this notice or any of NMED’: non-discrimination
programs, policics or procedures, or if you believe that you have been discriminated against with respect 1o
a NMED program or activity, you may contact: Kristine Yurdin, Non-Discrimination Coordinator, NMED,
1190 St. Francis Dr., Suite N4050, P.O. Box 5469, Sania Fe, NM §7502, (303) B2T-2B33,
ad.coordinatori@state nm.us. You may also visil our websiie at hitps;/'www.env.nm. govinan-emplayee-
diserimination-complaint-page/ to leam how and where to file a complaint of discrimination,



= FrecronT-McMoRan

Tyrone Operarcinns
POk Bax 571
Tyrone, KA KRGS

March 13, 2020

Certified Mail #70150640000476265%951
Return Receipt Required
Dear MNeighbor;

Freeport-McMoRan Tyrone Inc. announces its application to the New Mexico Environment Department
for an air quality permit for the modification of its mine facility. The expected date of application submiital
to the: Adr Quality Bureau is April 3, 2020

Ihe exact location for the facility known as, Tyrone Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitudc -108 deg, 23 min, 35.8 scc. The approximate location of this facility is 4.5 miles southwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emissions associated with mine operations and adding engines.
The cstimated maximum guantitics of any regulated air contaminants will be as follows in pound per hour

5|pph:| and tons per year (Ipy). . _ ,
hese reported emissions ¢ould change slightly during the course of the Department™s review:

Pollutant: Pounds per hour Tons per vear
Particulate Matter (PM) 3,200 pph 8,200 tpy
PM 1o 1.020 pph 2,140 tpy
PM s 100 pph 23 tpy
Sulfr Dioside (S00) 30 pph 30 1py
Nitrogen Oxides (NO,) 860 pph 320 tpy
Carbon Monoxade {0 5,230 pph 2050 tpy
Volatile Organic Compounds (VOC) 50 pph 50 tpy
Total sum of all Hazardous Air Pollutants (HAPs) 10 pph 20 tpy
Toxic Air Pollutant {TAP) MNIA N/A
Gireen House Gas Emissions as Total C0ke MNAA 45,000 tpy

The standard and maximum operating schedule of the facility will be continuous — 7 days a week, 52 weeks
per year.

The owner and/or operator of the Facility is:

Freeport-MeMoRan Tyrone Ing.
P.0. Box 571, Tyrone, NM 83065

If vou have any comments about the construction or operation of this facility, and vou want your comments
to be made as part of the permit review process, you must submit your comments in writing to this address:



March 13, 2020
Page 2

Permit Programs Manager; New Mexico Environment Department; Air Quality Bureau; 525 Camine de los
Marguez, Suite 1; Sants Fe, New Mexico; B7505-1816; (505) 476-4300; 1 ED0  224-7009;
hitps:'www.env.nm poviagh/permitagh_draft_permits.himl. Other comments and questions may be
submitted verbally.

Please refer to the company name and facility name, or send a copy of this notice along with vour comments,
gince the Department may have not yet received the permit application. Please include & legible return
mailing address with your comments. Once the Department has performed & preliminary review of the
application and its air quality impacts, the Depaniment's notice will be published in the legal section of &
newspaper circulated near the facility location.

Attencion

Este es un aviso de la oficing de Calidad del Aire del Departamento del Medio Ambiente de Nuevo México,
acerca de las emisiones producidas por un establecimiento en esta drea. 8i usted deses informacion en
espaficl, por favor comuniquese con esa oficina al teléfono 505-476-5557.

Sincerely,

President; General Manager
Freeport-McMoRan Tyrone Inc.

2020031 3-100

Notice of Non-Diserimination

NMED does not discriminate on the basis of race, color, national origin, disability, age or sex in the
administration of ils programs or activitics, as required by applicable laws and rezulations, NMED is
responsible for coordination of compliance efforts and receipd of inguiries concerning non-discrimination
requirements implemented by 40 C.FR. Pan 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
& NMED program or activity, you may contact! Kristine Yurdin, Non-Dxiscrimination Coordinator, NMED,
1190 5t Francis Dr., Swoite N4050, P.O. Bex 5469, Sama Fe, WM 87502, (505) B27-2855,
nd.coordinaton@state. nmus, You may also visit our website al hitps:'/'www cov.nm, gov/non-employee-
diserimination-compluint-page’ to learn how and where to file a complaint of discrimination.



[ FREEPORT- McMoRAN

Tyeone Cperatioss
M0, Box 571
Tyrome, Mhd 33065

March 13, 2020

Certified Mail #70150640000476265968
Returp Receipt Reguired

LIS Forest Service
3005 Camino de Bosque
Silver City, MM ES061

To Whom 11 Concerns:

Freeport-McMoRan Tyrone Inc. anncunces iis application 10 the New Mexico Environment Department
fior an air quality permit for the modification of its mine facility. The expected date of application submital
1o the Air Quality Burean is April 3, 2020,

The exact location for the facility known as, Tyrone Mine is at latinode 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 min, 35.8 sec. The approximate location of this facility is 4.5 miles southwest of
Tyrone, NM in Grant Connty.

The proposed revision consists of updating emissions associated with mine operations and adding engines.

The estimated maximum quantities of any regulated air contaminants will be as follows in pound per hour
h) and tons per vear (1py). i , i
reparted emissions could change shghtly dunng the course of the Department’s review:

Pollutant: Pounds per hour Tens per year
Particulate Matter (PM) 3,200 pph 8,200 tpy
PM s 1,020 pph 2,140 tpy
PM 25 100 pph 230 tpy
Sulfur Dioxide (504) 30 pph W tpy
Mitrogen Oxides (NO, ) #60 pph 320 tpy
Carbon Monoxide (C00) 5,230 pph 2,050 tpy
Volatite Organic Compounds [VOC) 50 pph 50 tpy
Toial sum of all Hazardous Air Pollutanis {HAPs) 10 pph 20 tpy
Towe Air Pollutant (TAF) MiA A
Green House (Gas Emissions as Total CO-e NiA 45,000 tpy

The standard and maximum operating schedule of the facility will be continuous — 7 days a week, 52 weeks
]JE!' }'E-E.F.

The owner and'or operator of the Facility 1s:

Freeport-MeMoRan Tyrone Inc.
P.O. Box 571, Tyrone, NM B8065



March |13, 2020
Page 2

If you have any comments about the construction or operation of this facility, snd you want your comments
to e 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 Burcau; 525 Camino de los
Marquez, Suite 1, Santa Fe, New Mexico; 87505-1816; (505) 476-4300; 1 800 224-7009;
hitpstiwww env.nm. gov/agh/permitagh_drafi permits btml. Other comments and questions may be
subrmitied verbally.

Please refer to the company name and facility name, or send a copy of this notice along with your commenis,
since the Department may have not yet received the permit application. Please include a legible retum
mailing address with your comments, Once the Depariment has performed a preliminary review of the
application and ils air quality impacts, the Department’s notice will be published in the legal section of a
newspaper circulated near the facility location.

Attencitn

Este es un aviso de la oficing de Calidad del Aire del Departamento del Medio Ambiente de Nuevo México,
acerca de las emisiones producidas por un establecimiento en esta drea. Si usted deses informacion en
espaiiol, por favor comuniquese con e oficing al teléfono 505-476-5557,

Sincerely,

L_,_o—
Erich J. guwar

President; General Manager
Freepor-MceMMoRan Tyrone Ine.

2020031 3-100

Notice of Non-Discrimination

NMED does not discriminate on the basis of moe, 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 conceming non=discrimination
requirements implemented by 40 CFR. Part 7, including Title V1 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 Aci
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 a¢livity, you may contact: Knstine Yurdin, Non-Discrimmation Coordinator, NMED,
1190 % Francis Dr., Suite Na050, P.O. Box 5462, Santa Fe, NM 87502, (505) 827-285%
nd.coordinator@state.nm us. You may also visit our website at https:/foww env.nm govinon-employee-
discnmination-complaint-page’ o learn how and where to file a complaint of discrimination,



=¥ ErerrorT-MCMORAN

Twrone Operalkms:
P, Hox 571
Tyrony, M REOGS

March 13, 2020

Certified Mail #70150640000476265975
Return Beceipt Required

LI Bar Banch

HCR BROG] -Box 10199

Hwy 180 W,

Silver City, NM 88061
To Whom it Concemns:

Freeport-MchMoRan Tyrone Inc, announces itz application o the New Mexico Environment Department
for an adr quality permit for the modification of its mine facility. The expected date of application submittal
o the Air Cuality Bureau is April 3, 2020,

The exact location for the facility known as, Tyrome Mine is at latitude 32 deg, 40 min, 34.5 sec and
Iongitude <108 deg, 23 min, 35.8 sec. The approximate location of this facility is 4.5 milcs sowthwest of
Tyrome, NM in Grant County,

The proposed revision consists of updating emissions associated with mine operations and adding engines.

The estimated maximum quantities of any regulated air contaminants will be as follows in pound per hour

h) and Lo (tpy).
glpl:%se I‘Epl:rrl:ef‘.li P;lr‘.i}é?;mtp&uld change slightly during the course of the Department’s review;

Pollutant: Pounds per hour Tons per vear
Particulate Matter (PM) 3,200 pph B.200 tpy
PM 0 L.020 pph 2140 tpy
PM ae 100 pph 230 1py
Sulfur Dioxide (S0) 30 pph Ipy
Mitrogen Oxides (MNO,) 260 pph 320 tpy
Carbon Monoexide (C0O) 5,230 pph 2,050 tpy
Yolatile Organic Compounds (VO 50 pph 50 tpy
Total sum of all Hezardous Adr Pollutants (HAPs) L0 pph 20 tpy
Toxic Air Pollutant {TAP) MIA NrA
Green House Gas Emissions as Total COkse N/A 45,000 1py

The standard and maximum operating schadule ol the facility will be continuous — 7 days a week, 52 weeks
pEr vear.

The owner and/or operator of the Facility 15:

Freeport-McMoRan Tyrone Inc.
P.O. Box 571, Tyrone, NM 88063



March 13, 2020
Page 2

If you have any comments sbout the constrection or operation of this facility, and you want your comments
to be made as part of the permil 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; B7S05-1B16; (505) 476-4300; 1 E0O 224-7009:
hitps:/fwww.envnm goviagh/permit'agh_drafi_permits html.  Other comments and guestions may be
submitted verbally.

Please refer to the company name and facility name, or send a copy of this notice along with your comments,
sinee the Department may have not yet received the permit apphication. Please include a legible returm
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 fecility location,

Attencidm

Este gs un aviso de la oficing de Calidad del Aire del Depanamento del Medio Ambiente de Nuevo México,
acerca de las emisiones producidas por un establecimiento en ests frea. Si usted desea informacion en
espafiol, por favor comuniquese con esa oficing al teléfono 505-476-5557.

Sincerely,

*

Erich J. Bower
President; General Manager
Freepart-McMoRan Tyrone Inc,

20200313-100

Notice of Mon-Discrimination

NMED does nod discriminete on the basis of ece, color, natonal ongin, disability, age or sex in the
administration of its programs or activities, as required by applicable laws and regulations. NMED is
responisible for coordination of compliance efforts and receipt of inguires conceming non-discrimination
requirements implemented by 40 CFR. Part 7, including Title V1 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 [972, and Section 13 of the Federal Water Pollution Control Adt
Amendments of 1972, If you have any questions about this notice or any of NMED's non-discrimination
programs, palicies or procedures, or if you believe that you have been discriminated against with respect to
a NMED program or activity, you may contact: Kristine Yurdin, Non-Discrimination Coordinator, NMED,
1190 5t. Francis Dr., Suite N4050, P.O. Box 5469, Samnta Fe, WM 87502, (5035) 827-2855,

nd.coordinalorndstate. nm.us. You may also visit our website at hitps:/fwww.cnv.nm. gov/non-employee-
dizcrimination-complaini-page’ 10 learn how and where to file a complaint of discrimination,



B FrecronT-McMORAN

Tymme Oiperations
PN Boe 571
Tyrome, M BHOGS

March 13, 2020

3 476365982
Return Receipt Required

Las Creces District Office
Bureau of Land Managemeni
1800 Marquess Streef

Las Crices, MM E3005-3370

To Whom it Concerns:

Freeport-McMoRan Tyrone Inc. announces its application to the New Mexico Environment Department
for an air quality permit for the modification of its mine facility, The expected date of application submittal
1o the Air Quality Bureau is April 3, 2020,

The exact location for the facility known as, Tyrone Mine is at lstitude 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 min, 35.8 sec. The approximate location of this facility is 4.5 miles southwest of
Tyrome, NM in Grant County.

The proposed revision consists of updating emissions associsted with mine operations and adding engines.
The estimated maximum quantitics of any regulated air contaminants will be as follows in pound per hour

h} and tons per vear {tpyv). :
!IEEF':-&: reported emissions could change slightly during the course of the Department's review:

Poltutant: Pounds per hour Tons per year
Particulate Matter (PM) 3.200 pph B.200 py
PM 1.020 pph 2 140 ipy
PM 25 100 pph 230 tpy
Sulfur Dioxide (S0:) 30 pph I py
Nitrogen Oxides (NO,) B60 pph 320 tpy
Carbon Monoxide (C0) 5,230 pph 2050 tpy
Vaolatile Organic Compounds (VOC) S pph 50 tpy
Total sum of all Hazardous Air Pollutants (HAPs) 10 pph 20 tpy
Toxic Air Pollotant (TAP) N/A hia
Green House Gas Emizsions as Total COne N/A 45,000 tpy

The standard and maximum opersting schedule of the Gcility will be continuous — 7 days a week, 52 weeks
per year,

The owner and'or operator of the Facility is:

Freeport-MeMoRan Tyrone Inc.
PO, Box 571, Tyrone, NN 88065



March 13, 2020
Page 2

If you have any commenis 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 1o this address:
Permit Programs Manager; Mew Mexico Environment Department; Air Quality Bureaw; 525 Camino de los
Marquez, Suite 1; Santa Fe, New Mexico; B7505-1816; (505) 476-4300: 1 B0 224-70409:
hitps:/fwww.env nm gov/agh/permit/agh_draft_permits himl, Other comments and guestions may be
submitted verbally,

Please refer to the company name and facility name, or send a copy of this notice zlong with your comments,
since the Department may have not vet 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 focation

Attencidn

Este es un aviso de la oficina de Calidad del Aire del Deparlamento del Medio Ambiente de Nuevo México,
acerca de las emisiones producidas por un establecimiento en esta dres. 81 usted desea informacion en
espaficl, por fivor comuniquese con esa oficing al teléfono S05-476-5557.

Smncerely,

-
Erich I. émmr

President; General Manager
Freeport-McMoRan Tyrone Ine.

2020031 3-100

MNotice of Non-Discrimination

NMED does not discnminate on the basis of race, color, national origin, disability, age or sex in the
admimstration of its programs or activities, as required by applicable laws and regulations. NMED is
responsible for coordination of compliance efforts and receipt of inquiries conceming non-discrimination
requirements implemented by 40 CFR. Pant 7, inclueding Title V1 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 Pollwtion Conirol 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 vou have been disenminated against with respect to
& NMED program or activity, vou may contact: Kristine Yurdin, Non-Discrimination Coordinator, NMED,
1190 5. Francis Dr., Suite N4050, P.O. Box 5469, Santa Fe, NM B7502, (505) 827-2855,
nd.coordinatori@state nm.os. You may also visit our website &t httpa://www env.mm. gov/non-employes-
diserimination-complaini-page’ to learn how and where to file a complaint of discrimination,



X Faceront- McMoRAN

Tyrone Diperations
PO Bem 5TH
Tyrone, M BRUGS

March 13, 2020

Certified Mail #70150640000476265999
£l it ired

Pacific Western Land Company
PO Box 571
Tyrone, NMM ES063

To Whom it Concerns:

Freeport-McMoRan Tyrone Inc. announces its application o the Mew Mexico Environment Department
for an air quality permit for the modification of its mine facility, The expected date of application submiiial
to the Air Quality Bureau is April 3, 2020,

The exact location for the facility known as, Tyrone Mine is at Iatitude 32 deg, 40 min, 34.5 sec and
longitude <108 deg, 23 min, 35.8 sec. The approximate location of this facility is 4.5 miles southwest of
Tyrone, NM in Grant County.

The proposed revision conzisis of updaling emissions associated with mine operations and adding engines.
The estimated maximum quantities of any regulated air confaminants will be as follows in pound per hour

h} and tons ar {ipyl
ﬁ}:se repofted maé spr.:!'::mld change slightly during the course of the Department's review:

Pollutant: Pounds per hour Tons per year
Particulate Matter (PM) 3,200 pph 8,200} tpy
Pl 1,020 pph 2. 140 1py
PM 25 100 pph 230 1py
Sulfur Dioxide (S0:) 30 pph 30 tpy
Mitrogen Oxides (MNOL) B&0 pph 320 ipy
Carbon Monoxide (C0) 5,230 pph 2,050 tpy
Wolatile Organic Compounds (VOC) 50 pph 50 tpy
Total sum of all Hazardous Air Pollutants (HAPz) 10 pph 20 ipy
Toxic Air Pollutant (TAPF) MNYA MA
Cireen House (ras Emissions &3 Total COge MYA 45,000 tpy

The standard and maximum operating schedule of te facility will be continnous = 7 days a week, 52 weeks
Per year,

The owner and'or operator of the Facility 1s:

Freeport-MeMoRan Tyrone Ine.
PO, Box 571, Tvrone, NM E3065



March 13, 2020
Page 2

If youl have any comments about the construction or operation of this facility, and you want your comments
to be made as pan of the permit review process, vou must submit your comments in writing to this address:
Permit Programs Manager; New Mexico Environment Depariment;, Air Quality Bureaw; 525 Camine de los
Marquez, Suite 1; Santa Fe, New Mexico; £7505-1316, (505) 476-4300; | SO0 224-7000:
hitps:/fwww env.nm. goviagh/permit‘agh_drafi_permits.html.  Other comments and questions may be
submitted verhally.

Please refer 1o the company name and facility name, or send a copy of this notice along with vour comments,
since the Depariment may have not vel received the permit application. Please include a legible retumn
mailing address with your comments. Once the Depariment 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 oficing de Calidad del Aire del Departamento del Medio Ambiente de Nuevo México,
aterca de las emisiones producidas por un establecimiento en esta drea. 51 usted desea informacién en
espaitol, por faver comuniquese con esa oficina al teléfono 505-476-5557

Sincerely,

L

Erich J. Bower
President; General Manager
Freeport-MeMoRan Tyrone [ne,

2020031 3-100

Notice of Non-Discrimination

NMED does not disenminate on the basis of race, color, national origin, disability, age or sex in the
administration of its programs or activitics, as required by applicable laws and regulations. NMED is
responsible for coordination of compliance efforts and receipt of inquiries conceming non-discrimination
requirements implemented by 40 CF.R. Pant 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 Educstion Amendmenis of 1972, and Section 13 of the Federal Water Pollution Control Act
Amendments of 1972 If you have any gquestions 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
& NMED program or activity, you may contact: Knistine Yurdin, Non-Discrimination Coordinator, NMED,
1190 St. Francis Dir, Suite N4050, P.O. Box 5469, Santa Fe, NM 87502, (505) K27-2855,
nel.coordinaton@state. nm.us. You may also visit our website ai hiipsy/www.env.nm govinon-employee-
discrimination-complaini-page 1o learn how and where to file & complaint of discrimination.



= FrecporT-McMoRAN

Tyronie Oiperadions
P.CY, Bao 571
Tyrone, M EEGS

March 13, 2020

Certified Mail #70150640000476266002
Return Receipt Reguired

The Honorahle Ken Ladeer
Mavor, Town of Silver City
P, Box 1158

Silver City, MM 58062

Dear Mr, Ladner;

Freeport-McMoRan Tyrone Inc. announces its apphication to the New Mexico Environment Depariment
for an air guality permit for the modification of its mine facility, The expected date of epplication submittal
1o the Air Quality Bureau is April 3, 2020.

The exact location for the facility known as, Tyrene Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 min, 35.8 sec. The approximate location of this facility is 4.8 miles southwest of
Twvrone, NM in Grant County.

The proposed revision consists of updating emissions assoclated with mine operations and adding engines.

The estimated maximum gquantitics of any regulated air contaminants will be as follows in pound per hour

]I%End toms per year {tpy).
ed emissions dould change slightly during the course of the Department’s review:

Paollutant: Poumnds per hour Tons per vear
Particulate Matter (PM) 3,206 pph 8,200 tpy
PM 1 1,020 pph 2,140 1py
PM 14 10 |:I|:|-]1 230 tpy
Sulfur Dioxide (0] 30 pph 30 tpy
Nitropen Owxides (NO,) 260 pph 330 tpy
Carbon Monoxide {T0) 5,230 pph 2,000 ipy
Volatile Organic Compounds (VOC) 50 pph 50 tpy
Total sum of all Hazardous Air Pollutants (HAPs) 10 pph 20 tpy
Texic Air Pollutant {TAFP) BNIA MN/A
Green House Gas Emissions as Total Cxe NiA 435,000 tpy

The standard and maximum operating schedule of the facility will be continuous — 7 days & week, 52 weeks
per year,

The owner and'or operator of the Facility is:

Freeport-MeMoRan Tyrone Inc.
P.0v. Box 571, Tvrone, NM 88065



March 13, 2020
Fage 2

If you have any comments about the constniction or operation of this facility, and you wand your comments
1o be made as part of the penmt review process, you must submil your comments in writing to this address:
Permit Programs Manager, New Mexico Environment Department; Air Quality Bureag: 525 Camino de los
Mamuez, Suitc 1; Sama Fe, New Mexico; 87505-1816; (503) 476-4300; | BO0 224-7009:
hitps:iwww env.nm gov/agh/permit‘agh_draft_permits.himl.  Other comments and questions may be
submitted verbally,

Please refer 1o the company name and facility name, or send a copy of this notice along with vour comments,
since the Depariment 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 oficma de Calidad del Aire del Depariamento del Medio Ambiente de Nuevo México,
acerca de las emisiones producidas por un establecimiento en esta drea. Si usted deses informacion en
espafiol, por favor comuniguese con esa oficina al teléfono 505-476-5557.

Sincerely,

zZZﬂﬁL,
Ench J. Bower

President; General Manager
Freeport-McMoRan Tyrone Inc.

20200313100

Motice of Nop-DHserimination

NMED does not disenminate on the basis of race, color, national ongin, disability, sge or sex in the
administration of itz programs or sctivities, as required by applicable laws and regulations. NMED is
responisible for coordination of compliance efforts and receipt of inguiries concerning non-diserimination
requiremenis implemented by 40 CFR. Pant 7, including Title VI of the Civil Rights Act of 1964, as
amended; Section 504 of the Rehabilitation Act of 1973; the Age Discrimmation Act of 1973, 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 aboul this notice or any of NMED's noen-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: Knstine Yurdin, Non-Discrimination Coordinator, NMED,
1190 5t. Framcis Dr., Suite N4050, P.O. Box 5469, Santa Fe, NM 87502, (505) 827-2854,
od.coordinator(@state. nmous. You may also visit our website at https://srww_env.am.gov/non-employes-
discrimination-complaint-page’ 1o learn how and where to file a complaint of diserimination.



Tyivne Oipersions
P Bem 3T1
Tyronie, B BRD6S

March 13, 202

Certified Mail #701 506400004762 66019
Return Receipt Reguired

M. Alex Brown

Manager, Town of Silver City
P.O.Box 1153

Silver City, NM 88062

Dear Mr. Brown:

Freeport-McMoRan Tyrone Inc. announces its application to the New Mexico Environment Department
for an air quality permit for the madification of its mine facility. The expected date of application submuttal
1o the Air Quality Bureau is April 3, 2020.

The exact location for the facility known as, Tyrone Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 min, 35.8 sce. The approximate location of this facility is 4.5 miles southwest of
Tyrone, M in Grant County.

The proposed revision consists of updating emissions associated with mine operations and adding engines.

The estimaled maximum quantities of any regulated air conteminants will be as follows in pound per hour

%ﬂnd tons per year {tpy). . )
reporied emissions could change slightly during the course of the Department’s review:

Pollutant: Pounds per hour Tons per year
Pariculate Matter (PM) 3,200 pph 8.200 tpy
PM 1 1,020 pph 2,140 tpy
PMzs L0 pph TMI ipy
Sulfur Dioxide (S0-) 30 pph 10 tpy
Mitrogen Oxides (NO,) 850 pph 320 tpy
Carbon Monoxide {0 5,230 pph 2,050 tpy
VYolatile Organic Compounds (VOC) 50 pph S0 tpy
Total suim of all Hummrdows Adr Pollutams (HAPs) [} pph 20 tpy
Toxic Air Pollutant (T AP) WA WA
Green House (ias Emissions as Total CO-e MAA, 45,000 tpy

The standard and maximuem operating schedule of the facility will be continuons — 7 days & week, 52 weeks
per ear,

The owner andi'or operator of the Facility is:

Freeport-MceMoRan Tyrone Ine.
P.0y, Box 571, Tyvrone, NM 88065



March 13, 2020
Page 2

If you have any comments abowt the construction or operation of this facility, and you want your comments
1o be made as part of the permit review process, you must submil your comments in writing to this address:
Permit Programs Manager; New Mexico Environment Department; Air Quality Burean: 525 Camino de los
Marguez, Suitc 1; Santa Fe, New Mexico; £7505-1816; (505) 476-4300; | E00 224-7009:
hitps:'www.env.nm gov/agh/permitfagh_drafi_permits.html.  Other comments and questions may be
submitted verbally,

Please refer to the company name and facility name, or send a copy of this notice along with your comments,
since the Depariment may have not yet received the permit application. Please include & legible return
mailing address with your comments. Once the Depariment 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 circalated near the facility location,

Attencidn

Este e un aviso de la oficina de Calidad del Aire del Departamenio del Medio Ambiente de Nuevo México,
acerca de las emisiones producidas por un establecimiento en esta drea, 5i usted deses informacién en
espaficl, por favor comuniguese con esa oficima al teléfono 505-476-5557.

Sincerely,

Erich J. Bower
President; General Manager
Freeport-McMoRan Tyrone Inc.

20003 3-100

Notice of Noo-Discrimination

NMED does not discnminate on the basis of race, color, national ongin, disability, age or sex in the
administration of il programs or activities, as required by applicable laws and repulations. NMED s
responsible for coordination of compliance efforts and receipd of inquiries concemning nen-discrimination
requirements imiplemented by 40 C.FR. Part 7, including Title VI of the Civil Rights Act of 1964, as
amended; Section 504 of the Rebabilitation Act of 1973; the Age Discrimination Act of 1975, Title IX of
the Education Amendmenis of [972, and Secction 13 of the Federal Water Pollution Control Act
Amendments of 1972, Iif yoo have any questions about this notice or any of NMEDs non-discrimination
programs, policies or procedures, or if you believe that you have been discriminated against with respect to
2 NMED program or activity, you may contact: Kristine Yurdin, Non-Discrimination Coordinator, NMED,
1190 5t Franeis Dr., Suite N4050, P.O. Box 5469, Santa Fe, NM 87502, (505) 827.2855,
nd.coordinatord@istate. nm.us. You may also visil our website al hitps:/www.env.nm. gov/non-emploves-
discrimination-complaint-page’ to leam how and where to file a complaint of diserimination.



Tymme Operations
PO, Box 571
Tyrome, Mk BE0GY

March 13, 2020

Certified Mail #70 15064 RN 762660026
Return Receipt Required

Ms. Charlene Webh
Manager, County of Grant
P.O. Box 898

Silver City, NM E8062

Dcar Ms. Wehb:

Freeport-McMoRan Tyrone Ine, announces its application to the New Mexico Environment Department
for an air quality permit for the modification of its mime facility. The expected date of application submittal
1o the Adr Quality Bureau is April 3, 2020.

The exact location for the facility known as, Tyrone Mine is at latitude 32 deg, 40 min, 34.5 sec and
longitude -108 deg, 23 min, 35.8 sec. The approximate focation of this facility is 4.5 miles southwest of
Tyrone, NM in Grant County.

The proposed revision consists of updating emissions associated with mine operations and adding engines,

The cstimated maximum quantities of any regulated air contaminants will be as follows in pound per hour

h} and tons per (py).
!ﬁ]u:::s];: rmmamﬁmpcﬂuid change slightly during the course of the Department’s review:

Posliutant: Pounds per hour Tons per vear
Particulate Matter {PM) 3,200 pph &, 200 tpy
P i 1.020 pph 2,140 tpy
PM 25 100 pph 230 tpy
Sulfier Dioxide (S04) 30 pph 30 tpy
Mitrogen Oxides (MO, E60 pph 320 tpy
Carbon Monoxide (C0) 5230 pph 2.050 tpy
Volatile Orpanic Compounds {Y0OC) 50 pph 50 tpy
Total sum of all Hazardows Air Pollutants (HAPs) 10 pph 200 tpy
Toxic Air Pollutant (TAP) HiA MNiA
Gireen House Gias Emissions as Total COne N/A 45,000 1py

The standard and maximum operating schedule of the facility will be continuous — 7 days a week, 52 weeks
pet year.

The owner and'or operator of the Facility is:

Freepori-MeMMoRan Tyrone Inc.
P.O. Box 571, Tyrone, NM 83065



March 13, 2020
Page 2

If you have any comments about the construction or operation of this facility, and vou want YOUT COMIMEnts
to be made as part of the permit review process, you must submit your comments in writing (o this address:
Penmit Programs Manager; New Mexico Fnvironment Department; Air Quality Bureau; 525 Camino de los
Marquez, Suite 1. Santa Fe, New Mexico; E7505-1816; (505) 476-4300; 1 80O 224-7009;
hitps:'www env.nm goviagh/permit/agh draft permitz.html.  Other comments and guestions may be
subinitied verbally.

Flease 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 Depantment 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.

Attencitn

Este ex un avisode la oficing de Calidad del Aire del Depantamento del Medio Ambiente de Nuevo México,
acerca de las emisiones producidas por un establecimiento en esta drea. Si usted deses informacion en
espaiiol, por favor comuniquese con esa oficing al weléfono 505-476-5557,

Sinceraly,
Erich J. Bower
President; General Manager
Frecport-McMoRan Tyrone Inc.
2020031 3-100
Notice of Non-Discrimination

NMED does not discriminate on the basis of race, color, national ongin, 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 inguines concerning non-discrimination
requirements implemented by 40 CFR. Part 7, including Title V1 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 vou believe thet you have been discriminated against with respect to
a NMED program or activity, you may contact: Kristine Yurdin, Non-Discrimination Coordinator, NMED,
1190 5t. Francis Dr., Suite N4050, P.O. Box 5469, Sania Fe. WM 57502, (505) B2T7-2855,
nd.coordinatorg@state.nm.us. You may also visit our website at hitps://www env.nm. govinon-employee-
diserimination-complaint-page’ to lean how and where to file & complaint of discrimination.



General Posting of Notices — Certification

I, Erich J. Bower, the undersigned, certify that on March 13, 2020, posted a true and correct copy
of the attached Public Notice in the following publicly accessible and conspicuous places in the
towns of Tyrone and Silver City in Grant County, State of New Mexico on the following dates:

Tyrone Property Boundary; March 13, 2020

Tyrone Secunty Gate; March 13, 2020

Tyrone Post Office/Community Center; March 13, 2020
Silver City Public Library; March 13, 2020

Grant County Administration Building; March 13, 2020

T T S

Signed this 13 day of March, 2020

. %"/ 1 3020
Signatu Date

Erich J. Bower
Printed Name

President; General Manager, Freepornt-McMoRan Tyvrone Inc,
Title {APPLICANT OR RELATIONSHIP TO APPLICANT)}
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Public Notice Posted at the Silver City Public Library 3/13/2020
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Public Notice Posted at the Tyrone Property Boundary 3/13/2020
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Public Notice Posted at the Tyrone Security Gate 3/13/2020



Section 9 - Public Notice

Property Owners

Recipient Address City State Zip Code
Pacific Western Land Company PO Box 571 Tyrone NM 88065
U Bar Ranch HCR 88061-Box 10199 Hwy 180 W. Silver City NM 88061
Las Cruces District Office Bureau of Land Management 1800 Marquess Street Las Cruces NM 88005
Mr. George Bender & Diana L. Bender PO Box 1126 Silver City NM 88062
US Forest Service 3005 Camino del Bosque  Silver City NM 88061
Annie A. Brown Estate Trust c/o James McCauley PO Box 1497 Silver City NM 88062
Mr. David C. & Mary Dee Estes 215 E. 7th Street Safford AZ 85546
Cordova Associates 3343 US Hwy 90 Silver City NM 88061
Mr. David R. Woodward PO Box 231 Tyrone NM 88065
Mr. Jason & Julie Turner 11588 Hwy 180 East Silver City NM 88061
LT Ranch LLC PO Box 1497 Silver City NM 88062

Municipalities

Recipient Address City State Zip Code
Mr. Alex Brown Manager, Town of Silver City PO Box 1188 Silver City NM 88062
The Honorable Ken Ladner Mayor, Town of Silver City PO Box 1188 Silver City NM 88062
Counties

Recipient Address City State Zip Code
Ms. Charlene Webb Manager, County of Grant PO Box 898 Silver City NM 88062

There are no Indian Tribes within a 10 mile radius of the facility boundary.



Submittal of Public Service Announcement — Certification

I, Michael Celente, the undersigned, certify that on March 11, 2020, submitted a public service
announcement to SILVER CITY RADIO that serves SILVER CITY, GRANT County, New
Mexico, in which the source is or is proposed to be located and that SILVER CITY RADIO
DID NOT RESPOND.

Signedthis_11  day of MARCH , 2020 ,

March 11, 2020
Signature Date

Michael J Celente
Printed Name

Trinity Consultants, Inc
Title {APPLICANT OR RELATIONSHIP TO APPLICANT}



MCelente
Pencil


Mike Celente

From: Mike Celente

Sent: Wednesday, March 11, 2020 4:52 PM

To: events@silvercityradio.com

Cc: Adam Erenstein; MacKenzie Russell

Subject: PSA Request for Air Quality Permit - Tyrone Mine

Dear Silver City Radio,

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 NMAUC).

(a) The name: Tyrone Mine, location: 4.5 miles southwest of Tyrone, NM; P.O. Box 571, Tyrone, NM 88065 and
type of business: Mine.

(b) The name of the principal owner or operator: Freeport-McMoRan Tyrone Inc.. — owner & operator.

(c) The type of process or change for which the permit is sought: NSR Significant Revision — updating emissions
associated with mine operations and adding engines.

(d) Locations where the notices have been posted: (1) Tyrone Mine Property Boundary; (2) Tyrone Mine Security
Gate; (3) Tyrone Post Office/Community Center; (4) Silver City Public Library; (5) Grant County Administration
Building

(e) 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

Best Regards,
Mike

Michael Celente, M.S. | Senior Consultant

Trinity Consultants
9400 Holly Ave NE, Building 3, Suite 300 | Albuquerque, NM 87122

Office: 505-266-6611 x138|
Email: mcelente@trinityconsultants.com

Stay current on environmental issues. Subscribe today to receive Trinity's free Environmental Quarterly.
Learn about Trinity’s courses for environmental professionals.

TrinitvA
(Onsultants
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God’s Umbrella: Dale Renner :::
“In Woakd War I, you knew where the on DUKWs, prosounced “dacks.” The D line. | was

enemy was, what kind of equapment he
huwdl ared what kimd of war you were poing
to fight,” Dale Renner said, “Today's wars

indicaled a vehicle destgned im 1947, 1he U
meant utility amphibions, the K mdiested
all-whee] drive and the W ndiested taso

pant of 3 deck gusmer coew, My job was 1o
et ammumition to the punner. He was hit.
beat Teficdn’t emow it nntl he quit shooting.

are comgletely different and 2 tremendous . powered Teas axles. The land-sea vehicle Crur coavoy was tumed around and we
chal - couild be nsed on the water and then driven  Landed im Oran, Algena.
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tried 1o volusteer for the Marmes and the Band of the imvaison foree imo France. My

Seabees, bt because of a broken amm that
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take him and nesthes wounld the Seabees.
"My only alternative was 1o wall for the
draft.” Remner said. “Nipe months later, 1
wis drafted o the Admy and went o Fort
Sall, Oclahomaa, for basee.™

The Germans were domg well in Nonh
Afnica, so bis raiming chanpged o maike him
part of 3 tactieal amphitions ascanll l=am
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assignment was to go in before the landing
craft,” Remner said. “We had three and
cme-half foos of THT on the DUEW,
m:pbwasmuwmdnmlmdm;

AGﬂmmtﬂMdﬂu:b&u:g
balloon, pleced to support netting fo sop
bow-fiying awcraft, directly in front of the
DURW camying Renner, Cpl. Frazk Kirby
from Memphis, Tenn , and the plarcon
beader, Lt. Earl E. Walker The DUEW's
propeller became entangled, which klled
the motor. Then moedtar fins began to hat
the vetiche from shoe. “The first one
was shoat, the second one long,” Renner
reparied. “The Freach Army on shoe
lenocked out the pillbox that was finng on
113, 50 we got 00 shete and unisaded oiar
diviamete. Th&rmm:mgu:
to Lamd in 3 different place.”

In 2 Jetter wiiiten to Renner s mother, Lt
Willker tedd ber that be had recommended
beex 5om be: sent o Cficer Candidate Scheol
in Paris. Walker gecounted that Renner and
Kirby daved off the entangled DUKW, and
“with shells falling very close in the wader,

they freed the DUEKW and we proceeded
10 share and socomphished our misson. 1f
a shell had hif the DUEKW with three and
one-half tons of TNT ... well, 1 would Bot
be witing yom this ketter and Dale would
nod be poang to sehool. . I think yoa have
& 5om bo be proad of . Mrs. Benner_ and all
ther Tunck in the world 1o hion when he gost
10 sechool.”

Remmer anended sehool in Fontainebleau,
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Lsesitenant, Whale in Germany, Renner was
stationed in Blanbearen near Heidenheim,
thee: beametown of the "Desert Fox,” Gen
Erwin Rommel, wheo was noted for his
military explosts im Nonth Afrsea. Fommel
was accused of pleting to assassinate
Aadelf Hitler, and was shot and kifled near
Blaubewren by the Waffen-55 shortly
before Remner and his outfit amived m the
e, He was at the Dachau concentration
camp when the Jews were being relexsed
“T had some photes of wagonboads of dead
Jewnsh prisomers.” Renner sad "1 gave
them o 2 Jewish woman in Texas.” At that
point, be stopped talking sbout his tme
al war and didn’t talk mace about has life
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Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & 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.

Mining/Reclamation Activities:

Mine operations begin with drilling, blasting and loading copper bearing ore or waste rock within the active areas of the open-
pit mine. Drilling is performed with electric mobile drills. Blast holes are drilled to a depth of approximately 53 feet and are
filled with blasting agents to a depth of approximately 31 feet. The remaining top 22 feet are filled with stemming material,
which is a sand and gravel mixture. Blast holes are drilled on an approximate 24 to 30 feet spacing. Once the rock is blasted,
electric shovels and/or loaders are moved into place to load haul trucks that deliver rock to stockpiles for leaching, or waste.
For the purposes of this permit application, we have estimated the mine will mine a daily maximum of 400,000 tons per day of
rock for the foreseeable future.

Reclamation is done under the multi-year reclamation plan approved by the New Mexico Environment Department and the
New Mexico Energy, Minerals and Natural Resources Department — Mining and Minerals Division. Reclamation activities
entail the crushing and screening of material; then loading, hauling and grading of material for erosion control, land
contouring, and other reclamation purposes.

L eaching:

Collected oreis delivered to stockpiles where a slightly acidic solution called raffinate is sprinkled on its surface. The solution
percolates through the copper bearing ore, dissolving copper minerals contained in it. The resulting copper-laden solution,
referred to in the mining industry as pregnant leach solution (PLS), exits the bottom of the stockpile where it is collected and
pumped to storage ponds. The PLS is gravity fed to the SX/EW plant for further processing.

SX/EW Plant:

The SX/EW Plant consists of a series of ten mixer-settler tanks followed by a series of two electrowinning (EW) tankhouses. A
process flow diagram of the SX/EW process is provided in Section 4. The SX/EW Plant has two circuits of mixer-settler tanks
with a flow capacity of approximately 32,000 gallons per minute (gpm). In the SX tanks, PLS is mixed vigorously with an
equal volume of an organic solution that consists of approximately 90 percent diluent, which is a highly refined petroleum-
based solvent. It is also mixed with 10 percent extraction reagent, which is a specialty chemical that selectively extracts copper
from aqueous solutions under specific conditions.

Once the PLS and organic solution are sufficiently mixed, settling occurs. During this process, the less-dense organic solution
extracts copper ions while the now barren leach solution settles to the bottom of the tank. The organic solution, now called
“loaded,” since it contains copper ions, floats to the top of the tank and is pumped to the next component of the plant. The
settled solution, again, called raffinate, since it is barren of copper, is sent to an organic recovery tank to recycle any carryover
organic solution back to the extraction tanks. The raffinate is sent back to the leach stockpiles for another |each cycle.

The loaded organic solution is mixed with a strong agueous solution of sulfuric acid, called electrolyte, which strips copper
ions from the organic solution. The mixed solutions are sent to a settling tank where the copper-rich electrolyte solution settles
to the bottom and the organic solution floats to the top. The organic solution is recycled back to the extraction process. The
copper-rich electrolyte solution is pumped to the EW tankhouse where it is routed through a series of tanks, or cells. Insoluble
lead plates are hung in the cells and serve as an anode. Copper “starter sheets” are placed in the cells as cathodes. An electric
current in the solution causes the copper ions from the electrolyte solution to plate onto the cathodes. Once the sheets contain
enough copper, they are removed from the EW cells and shipped to off-site facilities for further processing into copper
products. The remaining “lean” electrolyte solution is pumped back to the SX/EW Plant and the entire process is repeated.
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Crusher/Screening Plants:

Routine operations for the Tyrone Mine include the periodic use of portable crushing and/or screening plants for reclamation
purposes or to support mining activities, such as road base. Crushing and/or screening activities are operated by a contractor
under a GCP.

Exempt Sour ces:

Exempt sources at the Tyrone mine comprise of emission sources, such as natural gas or propane-fired water heaters, space
heaters, small engines for welders, generators, portable pumps, and mixing tanks. A comprehensive list of sourcesis provided
in Table 2-B.

The Tyrone mine site and related facilities rely on power purchased from PNM Electric. During unavoidable loss of
commercial power, a power plant is available to provide backup power. The power plant consists of ten (10) Nordberg
compression-ignition internal combustion engines, combusting dual-fuel — a mixture of mostly natural gas and diesel — to
initiate ignition. The only exception is the Engine 15, which runs on diesel only. Each engine drives a 2MW (approximate)
generator that provides power to the mine and related facilities. The Nordberg engines each operate less than 500 hours per
year.

Alternate Operating Scenario:

Freeport also uses the alternate operating scenario (AOS) from NSR 2448-M4, which allows Freeport-McMoRan Tyrone Inc.
to utilize amining plan originally authorized by NSR Permit NSR 2448-M 2, but had been superseded by NSR Permit 2448-
M3. Under this mine plan, the mining rate at the Main Pit is 300,000 tpd but the mining rate at the other pit (Gettysburg) is
reduced to O tpd. In thisrevision Freeport is requesting to list all scenarios from NSR 2448-M4 as AOS’s.
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Section 11

Sour ce Deter mination
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.

Typicaly, 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): See Table 2-A in Section
2 of this application.

B. Apply the3 criteriafor determining a single sour ce:
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 O 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 O 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 aswell, 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.

O The source, asdescribed 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 asource). The entire source consists of the
following facilities or emissions sources (list and describe):

There are no other industrial facilities outside the Tyrone Mine property boundary that could be considered part of the Tyrone
Mine stationary source for air quality permitting purposes.

Form-Section 11 last revised: 10/26/2011 Section 11, Page 1 Saved Date: 3/19/2020



Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & Revision 0

Section 12

Section 12.A
PSD Applicability Deter mination for All Sour ces

(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 aminor 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. Thisfacility is:

aminor PSD sour ce before and after this modification (if so, delete C and D below).

[0 amajor PSD source before this modification. This modification will make this a PSD
minor sour ce.

[l an existing PSD Major Source that has never had a major modification requiring a
BACT analysis.

0 an existing PSD Major Source that has had a major modification requiring a BACT
analysis

[1 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 (befor e netting) for this
project areasfollows[see Table2in 20.2.74.502 NMAC for a complete list of significance levels]:

NOx: XXX TPY
CO: XX XTPY
VOC: XXX TPY
SOx: XXX TPY
PM: XXX TPY
PM10: XXX TPY
PM25: XXX TPY
Fluorides: XX.X TPY
Lead: XXX TPY
Sulfur compounds (listed in Table2): XX.X TPY
GHG: XXX TPY

XTI SQ@ o o0 oW

The Tyrone Mine is not a PSD major source as potential emissions from non-fugitive sources are less than 250 tons per year.
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Section 13

Determination of State & Federal Air Quality Regulations

This section lists each state and federal air quality regulation that may apply to your facility and/or_equipment that are
stationary sour ces of regulated air pollutants.

Not all state and federa air quality regulations are included in thislist. 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 infor mation needed to determineif
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 Regulationsthat 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 Citationsfor 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 Citationsfor Emission Standards:

For each unit that is subject to an emission standard in a sour ce specific regulation, such as40 CFR 60, Subpart OOO or
40 CFR 63, Subpart HH, includethe 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. aglycol
dehydrator is subject to the general standards at 63.764C(1)(i) through (iii); an engineis subject to 63.6601, Tables 2aand 2b; a
crusher is subject to 60.672(b), Table 3 and all transfer points are subject to 60.672(e)(1)

Federally Enfor ceable Conditions:

All federa 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 asthe 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/
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Tablefor STATE REGULATIONS:
STATE Applies? | Unit(s) JUSTIFICATION:
REGU- Title Entef . O_fl_t
esor acili . . .
e No Y (You may delete instructions or statementsthat do not apply in
CITATION thejustification column to shorten the document.)
2021 NMAC | General Provisions Yes Facility Genz_eral_Prowsons 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 N the maximum allowable concentration of Total Suspended Particulates, Sulfur
2023NMAC (N;)ll\J/IalAl\tX Stsandards Yes Facility | compounds, Carbon Monoxide and Nitrogen Dioxide.
Thefacility is subject to this regulation.
If your entire facility or individual pieces of equipment are subject to emissions
20.2.7 NMAC | Excess Emissions Yes Facility | limitsinapermit or numerical emissions standardsin afederal or state regulation,
this applies. Thisregulation islisted as applicablein NSR Permit 2448-M4.
This facility does not have new gas burning equipment having a heat input of
20.2.33 Gas Burning greater than 1,000,000 million British Thermal Units per year per unit. This
NMAC Equipment - No N/A regulation does not apply.
Nitrogen Dioxide Note: "New gas burning equipment” means gas burning equipment, the construction
or modification of which is commenced after February 17, 1972.
20234 Gil Burnin This facility does not have oil burning equipment having a heat input of greater than
" ; g No N/A 1,000,000 million British Thermal Units per year per unit, therefore this regulation
NMAC Equipment: NO2 d
oes not apply.
This regulation could apply to existing (prior to July 1, 1974) or new (on or after
20.2.35 Natual .Gas July 1, 1974) natural gas processing plants that use a Sulfur Recovery Unit to
NMAC :ru?f ng Pant - No N/A~ | reduce sulfur emissions.
This facility does not operate a sulfur recovery unit. This regulation does not apply.
Petroleum
20.2.37 and Processing These regulations wer e repealed by the Environmental | mprovement 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 sour ces are now subject to 20.2.61 NMAC.
Refineries
This regulation could apply to storage tanks at petroleum production facilities,
20.2.38 gt%?rocealr:ke)girllit No N/A processing facilities, tanks batteries, or hydrocarbon storage facilities.
NMAC & y Thisfacility is not covered under this regulation. This regulation does not apply.
This regulation could apply to sulfur recovery plants that are not part of petroleum
20.2.39 glu;LLtjr I;ﬁlc]%vr ery No N/A or natural gas processing facilities. Thisfacility does not contain a sulfur recovery
NMAC plant. This regulation does not apply.
Stationa
ry This regulation applies to Stationary Combustion Equipment, such as engines,
20.2.61.109 Smoke & Visible Yes Combus | boilers, heaters, and flares unless your equipment is subject to another state
NMAC Emissions tion regulation that limits particul ate matter such as 20.2.19 NMAC (see 20.2.61.109
Equipm | NMAC). Facility stationary combustion equipment are subject to this regulation.
ent
This regulation applies as the facility’s potential to emit (PTE) is 100 tpy or more of
20.2.70 Overating Permits Yes Fagilit any regulated air pollutant other than HAPs; and/or aHAPs PTE of 10 tpy or more
NMAC P 9 Y | foras ngle HAP or 25 or more tpy for combined HAPs. This facility is permitted
under Title V Permit P147R2.
. . If subject to 20.2.70 NMAC and your permit includes numerical ton per year
20.2.71 '(:)é);ratl ng Permit Yes Facility | emission limits, you are subject to 20.2.71 NMAC and normally applies to the
NMAC entire facility.
20.2.72 Construction - This applies as the facility’s potential emission rate (PER) is greater than_ 10 pph
Permits Yes Fecility | and greater than 25 tpy for any pollutant subject to a state or federal ambient air
NMAC quality standard. This facility is permitted under NSR Permit 2448-M4.
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STATE Applies? | Unit(s) JUSTIFICATION:
REGU- Title E”tef . 0_f|_t
esor acili . . .
etk No Y (You may delete instructions or statementsthat do not apply in
CITATION the justification column to shorten the document.)
20273 NOI & Emissions All facilitiesthat are a Title V Major Source as defined at 20.2.70.7.R NMAC, are
NM A c Inventory Yes Facility | subject to Emissions Inventory Reporting. This facility isaTitle V major source.
Requirements This regulation applies.
Permits— . — . . . .
Prevention of Thisfacility is astationary source not Ilsteq in Tabl e 1 of this Ear_t (20.2.74.501
20.2.74 Significant NoO N/A NMAC) and which emits or has the potential to emit stack emissions of lessthan
NMAC D(gterior otion two hundred fifty (250) tons per year of any regulated pollutant. This regulation
(PSD) therefore does not apply.
Prevention of
Significant
20.2.74.302 Deterioration PPG-1, [ Only this portion of 20.2.74 NMAC applies to the Nordberg engines at the facility
NM A C. (PSD) CONTROL Yes 3,4,7, | (unitsPPG-1, 3, 4, 7, 8, 11-15) as historical BACT requirements apply to these
TECHNOLOGY 8, 11-15 | engines.
REQUIREMENT
S
This regulation appliesif you are submitting an application pursuant to 20.2.72,
) 20.2.73, 20.2.74, and/or 20.2.79 NMAC.
20.2.75 g;ﬁ;”g;” Yes | Facility | If thisisa20.2.72, 20.2.74, andior 20.2.79 NMAC application it is subject to
NMAC 20.2.75.10, 11 permit fee, and 11.E annual fees.
This regulation applies.
Units
20.2.77 New Source Yes subject | Thisisastationary source which is subject to the requirements of 40 CFR Part 60.
NMAC Performance to 40 This regulation applies as 40 CFR 60 Subparts 1111 and JJJJ apply.
CFR 60
Emission Units
20.2.78 Standards for No Subject | Thisfacility does not emit hazardous air pollutants which are subject to the
NMAC to 40 requirements of 40 CFR Part 61. This regulation does not apply.
HAPS
CFR 61
20.2.79 Permitsf - Thisfacility is not located within a non-attainment area. This regulation does not
" Nonattai nment No Facility
NMAC Aress apply.
20.2.80 ! . - L .
NMAC Stack Heights No N/A Stacks at this facility follow good engineering practice.
MACT Standards Units This regulation applies to all sources emitting hazardous air pollutants, which are
20.2.82 for source Subject . . ; ; 3
NMAG cateqories of Yes to 40 subject to the requirements of 40 CFR Part 63. This regulation applies as 40 CFR
G AegS OrR63 | 63 Subparts A, 222, and CCCCCC apply.

Tablefor Applicable FEDERAL REGULATIONS:

FEDERAL . .
REGU- Applies? Unit(s) or

LATIONS Title Enter Yes Facility JUSTIFICATION:

CITATION or No
40 CFR 50 NAAQS Yes Facility This appliesif you are subject to 20.2.70, 20.2.72, 20.2.74, and/or 20.2.79

NMAC.

NSPS 40 Unitssubjectto | Appliesif any other Subpart in 40 CFR 60 applies. This regulation applies
gjg; gr?' A General Provisions Yes 40CFR60 | as40 CFR 60 Subparts |11 and 33 apply.
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FEDERAL . .
REGU- Applies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
Subpart Da,
NSPS 40 Performance Establishes PM, SOz and NOx emission limits/standards of performance
Standards for L . . . - .
CFR60.40a, A No N/A for electric utility steam generating units. This facility does not contain the
Subpart Da Electric Utility affected source. This regulation does not apply
Steam Generating ' '
Units
(a) The affected facility to which this subpart appliesis each steam
Performance generating unit that commences construction, modification, or
NSPS 40 Standar. ds for reconstruction after June 19, 1984, and that has a heat input capacity from
CER60.40b Industrial- No N/A fuels combusted in the steam generating unit of greater than 29 MW (100
' Commercial- miillion Btw/hour).
Subpart Db Institutional Steam
Generating Units This facility does not contain the affected source. This regulation does not
apply.
Standards of Applicability: facility has steam generating units for which construction,
Pe?? araso ¢ modification or reconstruction is commenced after June 9, 1989 and that
40 CFR Sma(I)IrT?jnce ':Ir have a maximum design heat input capacity of 29 MW (100 MMBtu/hr) or
60.40c, ndustrial- No N/A less, but greater than or equal to 2.9 MW (10 MMBtu/hr).
Commercial-
Subpart Dc -
Ingtitutional Steam . - . . .
) . This facility does not contain the affected source. This regulation does not
Generating Units
apply.
Standards of
Performance for
Storage Vessels Except as provided in paragraph (b) of this section, the affected facility to
for Petroleum which this subpart applies is each storage vessel with a storage capacity
NSPS é'qUIdS for which greater than 151,416 liters (40,000 gallons) that is used to store petroleum
onstruction, liquids for which construction is commenced after May 18, 1978.
40 CFR 60, Reconstruction, or No N/A a ¥
SubpartKa | wogification S _ _ _
Commenced After This facility does not contain the affected source. This regulation does not
May 18, 1978, and apply.
Prior to July 23,
1984
Standards of
Performance for
Volatile Organic Except as provided in paragraph (b) of this section, the affected facility to
Liquid Storage which this subpart appliesis each storage vessel with a capacity greater than
NSPS Vessels (Including or equal to 75 cubic meters (m3) that is used to store volatile organic liquids
Petroleum Liquid (VOL) for which construction, reconstruction, or modification is
458t)c l;F: ﬁ% Storage Vessels) for No N/A commenced after July 23, 1984.
P Which Construction
Reconstruction, or This facility does not contain the affected source. This regulation does not
Modification apply.
Commenced After
July 23, 1984
The provisions of this subpart are applicable to the following affected
NSPS facilities: All stationary gas turbines with a heat input at peak load equal to
40 CFR Stationary Gas or greater than 10.7 gigajoules (10 million Btu) per hour, based on the
60.330 Turbines No N/A lower heating value of the fuel fired.
Subpart GG This facility does not contain the affected source. This regulation does not

apply.
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% Applies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
Affected Facility with Leaks of VOC from Onshore Gas Plants. Any
affected facility under paragraph (a) of this section that commences
construction, reconstruction, or modification after January 20, 1984, is
subject to the requirements of this subpart. The group of all equipment
(each pump, pressure relief device, open-ended valve or line, valve,
NSPS compressor, and flange or other connector that isin VOC service or in wet
40 CFR 60, :(_eaksc?fs\r/]OC gas service, and any device or system required by this subpart) except
Subpart cgomp| nshore No N/A compressors (defined in § 60.631) within a process unit is an affected
KKK as Plants facility. A compressor station, dehydration unit, sweetening unit,
underground storage tank, field gas gathering system, or liquefied natural
gas unit is covered by this subpart if it islocated at an onshore natural gas
processing plant.
This facility does not contain the affected source. This regulation does not
apply.
The provisions of this subpart are applicable to the following affected
facilitiesin metallic mineral processing plants: Each crusher and screenin
open-pit mines; each crusher, screen, bucket elevator, conveyor belt
transfer point, thermal dryer, product packaging station, storage bin,
NSPS 40 Standards of enclosed storage area, truck loading station, truck unloading station, railcar
CER Pateo | Performancefor No N/A loading station, and railcar unloading station at the mill or concentrator
Subpart LL “:?)tfl:q' neral with the following exceptions.
processing This facility does not operate an affected facility under this subpart. This
facility does not have a crusher or screen in the open-pit mine area and
does not have a concentrator, mill, or conveyor beltsin its process. This
regulation does not apply.
Standards of This regulation establishes standards for the following affected facilitiesin
NSPS 40 fixed or portable nonmetallic mineral processing plants: each crusher,
Performance for S : . : )
Part 60 N - grinding mill, screening operation, bucket elevator, belt conveyor, bagging
onmetallic No N/A . : ; ) S
Subpart Mineral oper;amon, stqrage bin, enclosed truck or rallqar loading station isan
000 Processing Plants applicable unit. Tyrone does not have any units that apply to this
regulation; therefore, this regulation does not apply.
NSPS Standards of
40 CFR Part ge;;?]g?:ﬂﬁ::&r al No N/A Th_e facility is not anatural gas proc ng _pI ant, inc_l uding a sweetening
60 Subpart Gas Processing: unit followed by a sulfur recovery unit. This regulation does not apply.
LLL SOz Emissions
Standards of
Performance for
Crude Oil and
Natural Gas Therule applies to “affected” facilities that are constructed, modified, or
Production, reconstructed after Aug 23, 2011 (40 CFR 60.5365): gas wells, including
NSPS Transmission, and fractured and hydraulically refractured wells, centrifugal compressors,
40 CFR Part v[\)/lhsixc”hbu“on for reciprocating compressors, pneumatic controllers, certain equipment at
60 Subpart construction, No N/A natural gas processing plants, sweetening units at natural gas processing
0000 modification or plants, and storage vessels.

reconstruction
commenced after
August 23, 2011
and before
September 18,
2015

Thisfacility does not contain the affected source. This regulation does not
apply.
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FEDERAL ) .
REGU- Applies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
Standards of
Performance for
Crude Oil and
Natural Gas
NSPS Facilities for
40 CFRPart | which N N/A This facility does not contain the affected source. This regulation does not
60 Subpart Construction, 0 apply.
Modification or
0O000a .
Reconstruction
Commenced After
September 18,
2015
OP-4,
Sta?dar ds of ¢ OP-7, The provisions of this subpart are applicable to manufacturers, owners,
NSPS 40 gte;t%rr:;ragce o OP-8, and operators of stationary compression ignition (Cl) internal combustion
CFR 60 Compression YVes ENV-120, engines (ICE) and other persons as specified in paragraphs (a)(1) through
Subpart 1111 Ignition Internal ENV-123, (4) of this section.
Combustion SD-1, SD-2, Thisfacility contains several Cl |CE which commenced construction after
Engines SX/EW Fire July 11, 2005 and were manufactured after April 1, 2006.
Water Pump
NSPS Stendards of The provisions of this subpart are applicable to manufacturers, owners,
;P?;f.ormance fOL Generac and operators of stationary spark ignition (Sl) internal combustion engines
gg gjtl)? apr?rt | gnilt(i)(;]r?rl %tirpr?zral Yes Emergency (ICE) as specified in paragraphs (a)(1) through (6) of this section.
1 P Combustion Generators, IPG | The Generac Emergency Generators (units Generac Emergency Generator
Engines 1 through 4) and unit IPG are subject to NSPS JJJJ.
This subpart establishes emission standards and compliance schedules for
Standards of the control of greenhouse gas (GHG) emissions from a steam generating
NSPS 40 Performance for unit, IGCC, or a stationary combustion turbine that commences
CFR 60 Grgen_house Gas No N/A construction after January 8, 2014 or commences modification or
_IS_A_:PIE?rt EF;(I:?I‘S;(?“S for reconstruction after June 18, 2014.
Generating Units Thisfacility does not contain the affected source. This regulation does not
apply.
Emissipns This subpart establishes emission guidelines and approval criteriafor State
NSPS 40 Guidelines for or multi-State plans that establish emission standards limiting greenhouse
CFR 60 Gre_en_house Gas gas (GHG) emissions from an affected steam generating unit, integrated
Subpart cE:r;'nss: ioar;]scin_l‘_ji mes No N/A gasification combined cycle (IGCC), or stationary combustion turbine.
uuuu for E?ectri ¢ Utility Thisfacility does not contain the affected source. This regulation does not
Generating Units apply.
NSPS 40
CFR €0, Ste??c?ﬁrnilswgé for
Subparts IF\)/I cinal Solid Thisfacility is not amunicipal solid waste landfill. This regulation does
WWW unicipd ol No N/A not appl
: Waste (MSW) apply
XXX, C6 | Landfills
and Cf
NESHAP . . L . .
General Provisions No Units Subjectto | Appliesif any other Subpart in 40 CFR 61 applies. As no subparts apply,
458&';3 21 40 CFR 61 this regulation does not apply.
The provisions of this subpart are applicable to those stationary sources
. L which process mercury ore to recover mercury, use mercury chlor-alkali
NESHAP National Emission cells to produce chlorine gas and alkali metal hydroxide, and incinerate or
488t?FRt gl I\S/ItZrn?:ﬁrr?/s for No N/A dry wastewater treatment plant sludge.
par

This facility does not contain the affected activity. This regulation does not
apply.
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FEDERAL ) .
REGU- Applies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
The provisions of this subpart apply to each of the following sources that
are intended to operate in volatile hazardous air pollutant (VHAP) service:
pumps, compressors, pressure relief devices, sampling connection
systems, open-ended valves or lines, valves, connectors, surge control
National Emission vessels, bottoms receivers, and control devices or systems required by this
NESHAP Standards for subpart. VHAP service means a piece of equipment either contains or
40 CFR 61 Equipment Leaks No N/A contects afluid (liquid or gas) that is at least 10 percent by weight of
Subpart V (Fugitive Emission VHAP. VHAP means a substance regulated under this subpart for which a
Sources) standard for equipment leaks of the substance has been promul gated.
BenzeneisaVHAP (See 40 CFR 61 Subpart J). Link to 40 CFR 61
Subpart V
This facility does not contain the affected source. This regulation does not
apply.
MACT . . . . .
. Units Subject to | Thisregulation applies as 40 CFR 63 Subparts A, ZZZZ, and CCCCCC
40 CFR 63 General Provisions Yes
' 40 CFR 63 apply.
Subpart A
This subpart applies to the owners and operators of the emission points,
MACT . specified in paragraph (b) of this section that are located at oil and natural
40 CER Oil and Natural gas production facilities that meet the specified criteriain paragraphs
63.760 E:; I|i3trigguc“ on No N/A (a)(1) and either (a)(2) or (a)(3) of this section.
Subpart HH Thisfacility isnot an oil or natural gas production facility. Thisregulation
does not apply.
National Emission This subpart applies to owners and operators of natural gas transmission
MACT Standards for and storage facilities that transport or store natural gas prior to entering the
Hazardous Air pipelineto alocal distribution company or to afinal end user (if thereisno
40 CFR 63 Pollutants From No N/A local distribution company), and that are major sources of hazardous air
Subpart Natural Gas pollutants (HAP) emissions as defined in §63.1271.
HHH Transmission and Thisfacility does not contain the affected source. This regulation does not
Storage Fecilities apply.
National Emission
Standards for This subpart establishes national emission limitations and work practice
MACT 40 Hazardous Air standards for hazardous air pollutants (HAP) emitted from industrial,
CFR 63 Pollutants for commercial, and institutional boilers and process heaters located at major
Subpart E:Ac?n‘?rrrwggigarﬁ p No N/A sources of HAP.
DDDDD Ingtitutional Thisfacility does not contain the affected source. This regulation does not
Boilers & Process apply.
Heaters
National Emission This subpart establishes national emission limitations and work practice
MACT 40 Standardsfor_ standards for hazardous air pollutants (HAP) emitted from coal- and oil-
CFR 63 Hazardous Air fired electric utility steam generating units (EGUs) as defined in
Subpart (P)?: 'gltf‘gtEsl gcc'zﬁlc& No N/A §63.10042 of this subpart.
uuuuu Utility Steam Thisfacility does not contain the affected source. This regulation does not

Generating Unit

apply.
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FEDERAL ) .
TREGU- Applies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
PPG-1, 3,4, 7,
8,11, 12, 13,
14,15
ENV-101,
ENV-111,
ENV-117,
National ENV-122,
Emissions ENV-123,
Standards for Generac
MACT Hazardous Air Emergency

Pollutants for Generators, GO | You are subject to this subpart if you own or operate a stationary RICE at
40 CFR 63 Stationary Yes Generator amajor or area source of HAP emissions. Thisfacility contains the
Subpart Reciprocating Backup E1-128, | affected RICE sources listed here.
2222 Internal SX/EW Fire

Combustion Water Pump,

Engines (RICE OP-2,

MACT) OP-4,

OP-7,
OP-8,
EMP-1,
EMP-2,
ENV-120, SD-
1, SD-2, IPG
This subpart establishes national emission limitations and management
. . practices for hazardous air pollutants (HAP) emitted from the loading of
National Emission gasoline storage tanks at gasoline dispensing facilities (GDF). This subpart
MACT Standerds for_ also establishes requirements to demonstrate compliance with the emission
Hazardous Air SPCC-TYR-061 | |imitations and management practices. The affected source to which this
40 CFR 63 Pollutants for Yes (GDF1) subpart appliesis each GDF that is located at an area source. The affected
Subpart Source Category: SPCC-TYR-119 | source includes each gasoline cargo tank during the delivery of product to
cceece CD;?‘SO"“‘? (GDF2) a GDF and also includes each storage tank.

F;ﬁieglng The gasoline dispensing units at this facility are subject. Per the regulation,
because each GDF has a monthly throughput of less than 10,000 gallons of
gasoline, the requirementsin §63.11116 apply.

The facility does not operate any pollutant-specific emissions unit that

Compliance usesa con_trol deviceto achi eve cor_np!iance with astandard and the uni_t

40 CFR 64 Assurance No N/A has potential pre-control device emissions of the applicable regulated air

Monitoring pollutant that are equal to or greater than 100 percent of the amount
required for the source to be classified as a major source. As such, a CAM
plan is not required.

Chemical This regulation applies to an owner or operator of a stationary source that

40 CFR 68 Accident No N/A has more than a threshold quantity of a regulated substance in a process, as
Prevention determined under 868.115. This facility is not subject.
TitlelV - See 40 CFR 72.6. This may apply if your facility generates commercial
Acid Rain Acid Rain No N/A electric power or electric power for sale. The facility does not engage in
40 CFR 72 the regulated activities. This regulation does not apply.
TitlelV - Sulfur Dioxide See 40 CFR 73.2. This may apply if your facility generates commercial
Acid Rain Allowance No N/A electric power or electric power for sale. The facility does not engage in
40 CFR 73 Emissions the regulated activities. This regulation does not apply.
TitlelV-Acid | Continuous See 40 CFR 75.2. This may apply if your facility generates commercial
Rain 40 CFR | Emissions No N/A electric power or electric power for sale. The facility does not engage in
75 Monitoring the regulated activities. This regulation does not apply.

Acid Rain
Title IV — Nitrogen Oxides See 40 CFR 76.1. This may apply if your facility generates commercial
Acid Rain Emission No N/A electric power or electric power for sale. The facility does not engage in
40 CFR 76 Reduction the regulated activities. This regulation does not apply.

Program
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FEDERAL . .
REGU- Applies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
This regulation applies under the following citation:

) Protection of (82.150) if you service, maintain, or repair appliances, dispose of
Title VI — Stratospheric appliances, refrigerant reclaimers, if you are an owner or operator of an
40 CFR 82 Ozone Yes N/A appliance, if you are a manufacturer of appliances or of recycling and

recovery equipment, if you are an approved recycling and recovery
equipment testing organization, and/or if you sell or offer for sell or
purchase class| or class| refrigerants.
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Section 14

Operational Plan to Mitigate Emissions
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

O TitleV Sources (20270NMAC): 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 Emer gencies 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 (202.72nmAc), PSD (20274 nmac) & Nonattainment (20.2.79 nmac) Sour ces: By checking this box and
certifying this application the permittee certifies that it has developed an Oper ational Plan to Mitigate Sour ce 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 TitleV o2.70nmac), NSR (202.72nmAc), PSD (20274 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 M aintenance 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.

Freeport-McMoRan Tyrone Inc. maintains the required operational plan to mitigate emissions.
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Section 15

Alternative Operating Scenarios
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

April 2020 & Revision 0

Alternative Operating Scenarios. Provide al information required by the department to define alternative operating
scenarios. Thisincludes 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 Tablesin 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: |s 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:
https://www.env.nm.gov/agb/permit/agb pol.html. 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 unitsis 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
emissionsis being requested as SSM emissions or will instead be handled as a separate Construction Scenario (with
corresponding emission limits and conditions, etc.

Freeport uses the alternate operating scenario (AOS) from NSR 2448-M4, which allows Freeport-McMoRan Tyrone Inc. to
utilize amining plan originally authorized by NSR Permit NSR 2448-M2, but had been superseded by NSR Permit 2448-M 3.
Under this mine plan, the mining rate at the Main Pit is 300,000 tpd but the mining rate at the other pit (Gettysburg) is reduced
to O tpd. In thisrevision, Freeport is requesting to have all scenarios listed in NSR 2448-M4 as AOS’s. Please see below for
NSR Permit # PSD2448-M4 Tables 108.A.1 Allowable Mining Operating and Throughput Limits and Table 108.A.1a
Alternate Mining Rates from NSR 2448-M?2 as reference.

Table 108.A.1: Allowable Mining Operating and Throughput Limits

Permit 1D Emissions Activity L ocation Operating | Material® Units
Sour ce Description Description Schedule Throughput
] B ] ) 75,000 tons/yr
Mine Fugitives Blasting N/A Daylight
400,000 Ib/day
Normal Mining Rates from NSR 2448-M 3
Hauling Little Rock
Mine Fugitives Handling Woaste 24 hre/day 100,000 tons/day
Handling Leach
Hauling Copper Leach
Mine Fugitives Waste 24 hrs/day 60,000 tons/day
Handling
Leach
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Table 108.A.1: Allowable Mining Operating and Throughput Limits

Permit 1D Emissions Activity L ocation Operating | Material® Units
Sour ce Description Description Schedule Throughput
Hauling Copper Mountain
Mine Fugitives , Leach 24 hrs/day 100,000 tons/day
Handling
Waste
Hauling Valencia
Mine Fugitives Handli Leach 24 hrs/day 100,000 tons/day
andling Wasie
Main Pit (M ohawk,
Hauling Burro Chief, West
Mine Fugitives Main) 24 hrs/day 120,000 tong/day
Handlin Leach
9 Waste
SP-7A Plants Material Hauling SP-7A Plants 12 hrg/day | 600 tons/hour
Fugitives
1 Materia includes ore and waste rock. Waste rock includes overburden.
Table 108.A.1a: Alternate Mining Rates from NSR 2448-M 2
: Emissions Activity L ocation Operating Material® .
AUl Sour ce Description Description Schedule Throughput ChE
) o Hauling Little Rock
Mine Fugitives - 24 hrs/day 300,000 tong/day
Handling Leach
Hauling Little Rock
Mine Fugitives ) 24 hrs/day 250,000 tong/day
Handling Waste
) . Hauling Main Pit Mohawk Area
Mine Fugitives - 24 hrs/day 200,000 tong/day
Handling Leach
] o Hauling Main Pit Mohawk Area
Mine Fugitives - 24 hrs/day 200,000 tons/day
Handling Waste
H 1 Nt 2
Mine Fugitives Hauling Main Pit 24hrs/day | 300,000 tons/day
Handling Leach
. . Hauling Main Pit 2
Mine Fugitives Handling Waste 24 hrg/day 300,000 tons/day

1 Material includes ore and waste rock. Waste rock includes overburden.

2 Main Pit consists of these areas Burro Chief, West Main, and Vaencia
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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 isthe purpose of thisapplication? 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 thisis a No Permit Required (NPR) application.
This application does not require modeling since thisis 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:

1 Seeattached, approved modeling waiver for all pollutants from the facility.

1 See attached, approved modeling waiver for some pollutants from the facility.

M Attached in Universal Application Form 4 (UA4) isamodeling report for all pollutants from the facility.
1 Attached in UA4 isamodeling report for some pollutants from the facility.

1 No modeling isrequired.

Form-Section 16 last revised: 5/3/2016 Section 16, Page 1 Saved Date: 3/19/2020
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March 20, 2020

Air Dispersion Modeling Protocol
Freeport-McMoRan Tyrone Inc
Tyrone Mine
Purpose of Modeling
Freeport-McMoRan Tyrone Inc (Tyrone) is preparing a significant permit revision application pursuant to
20.2.72.219.D.1.a NMAC for its Tyrone Mine. The proposed action will allow for mining and hauling activities
associated with Gettysburg and Mohawk pits to increase to 200,000 tons per day. However, mining in these
areas will not increase the overall facility-wide mining rate as they will be offset by a decrease in mining in
other areas. Tyrone will also be adding four new pump engines to Little Rock Pit (Units OP-4, OP-7, EMP-1,
and EMP-2) and one new pump engine to South Rim Pit (Unit ENV-117). Only the two worst-case scenario
engines will be modeled for Little Rock Pit, as there will never be a scenario where more than two engines are
running simultaneously. Tyrone is reducing the Indian Peak Generator (Unit IPG) to an emergency-use only
generator; therefore, the unit will not be included in the model. Finally, Tyrone is requesting to maintain the
reclamation activities from NSR Permit 2448-M4 along with the alternate mining rates from NSR 2448-M2.

Tyrone seeks to demonstrate compliance with the New Mexico Ambient Air Quality Standards (NMAAQS), the
National Ambient Air Quality Standards (NAAQS), as well as the Prevention of Significant Deterioration (PSD)
Class I and Class II Standards as applicable for NOz, CO, SOz, PM1o and PM:.s. The facility is located in the Air
Quality Control Region 12 where the PSD minor source baseline dates have been triggered for NOz, SOz, and
PMio.

Facility Location and Description

The Tyrone mine is an open-pit copper mine located approximately 4.0 miles southwest of Tyrone, New
Mexico in Grant County. Tyrone is located in UTM Zone 12 at 3,618,400 m N and 744,430 m E. The nearest
Class I area is the Gila Wilderness at 37 km from the facility.

The primary purpose of the facility is to produce copper cathode using the Solvent Extraction - Electro-
winning (SX/EW) process. Tyrone is a Minor source under the PSD rules as currently permitted and will
remain a minor source after the proposed significant revision. This facility will also remain a major source for
operating permit purposes under Title V (20.2.70 NMAC).

Proposed Mining Scenario

Tyrone seeks to update mining operating and throughputs limits for Mohawk and Gettysburg to 200,000 tons
per day at each pit. Mining and hauling activities will be reduced in other areas to offset the overall facility
mining rate. Table 1 below represents these updates to the “Normal Mining Rates from NSR 2448-M3” listed
in Table 108.A.1 of the NSR 2448-M4 permit.

Table 1. Updates to Normal Mining Rates from NSR 2448-M3
. Emissions Source Activity Location Operating Material .
Permit ID Description Description Schedule Throughput Units

Hauling Mohawk

Mine Fugitives ) Leach 24 hrs/day 200,000 tons/day
Handling

Waste

Hauling Gettysburg

Mine Fugitives ] Leach 24 hrs/day 200,000 tons/day
Handling Waste
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Proposed Blasting Scenario
Blasting will remain unchanged from the currently permitted and approved rates represented in NSR 2448-
M4. Table 2 below represents the current Table 108.A.1 from NSR 2448-M4.

Table 2. Blasting Rates from NSR 2448-M4
. Emissions Source Activity Location Operating Material .
Permit ID Description Description Schedule Throughput Units
75,000 tons/yr
Mine Fugitives Blasting N/A Daylight
400,000 Ib/day

Model Input Options and Elevation Data

Dispersion modeling for this facility will be performed with the latest version of AERMOD (v18081). The
model will be used to determine the impacts for NO2z, CO, SOz, PM1o and PMzs, and will be executed for all
applicable averaging periods in regulatory default mode.

The terrain will be incorporated into the modeling analysis through use of AERMAP with the most recent 7.5-
minute and 1-degree DEM data currently available. A building downwash analysis using the latest version of
BPIP will be used to account for potential effluent downwash due to any structures at the facility.

Receptor Grid Description

The boundary will be defined with 100-meter receptor spacing. In areas where high impacts are predicted, a
fine grid with 100-meter spacing will extend to about 1,000 meters from the boundary. A medium grid with
500-meter spacing will extend to 10,000 meters from the facility center. A coarse grid with 1,000-meter
spacing will extend to 30,000 meters from the facility center. If the radius of impact extends past 30,000
meters from the facility center, the grid will be extended to 50,000 meters. The elevations of facility sources,
receptors and surrounding sources will be determined using the same method and most recent 7.5-minute
DEM data currently available.

Elevations for surrounding sources will be preserved as provided by Eric Peters, Air Dispersion Modeler at
the NMED Air Quality Bureau January 8, 2020.

Meteorological Data

The EPA AERMOD program requires meteorological data preprocessed with the AERMET program. Three
additional variables are considered when preprocessing the surface and meteorological data for a site. These
variables are:

Surface roughness;
Albedo; and
° Bowen Ratio.

The NMED has created meteorological data sets for use in AERMOD air dispersion modeling. The 2017
Deming meteorological data set obtained from the NMED will be used for this analysis. This meteorological
station is located in terrain with similar surface roughness, albedo, and bowen ratio as the facility.
Accordingly, we feel this data is representative of meteorological conditions at all parts of the facility.
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Particle Depletion

The PM1o modeling will include the use of particle depletion parameters. By accounting for particle depletion,
AERMOD is able to account for the gravitational dropout of portions of the PM1o plumes. Depletion
parameters obtained from the NMED will be used. Particle depletion cannot be performed for PMa.s.

Significance Analysis and Cumulative Impact Analysis (CIA)

The modeled ground-level concentrations will be compared to the corresponding significant impact levels
(SILs) to determine whether the modeled ground-level concentrations at any receptor locations are greater
than the SIL (i.e., “significant” receptors). If the significance analysis reveals that modeled ground-level
concentrations for a particular pollutant and averaging period are greater than the applicable SIL, a
Cumulative Impact Analysis (CIA) will be performed at the significant receptors.

If significant, the CIA will be performed including impacts from the facility sources and any surrounding
sources within 25 km of the facility, as well as any sources within 50 km of the facility with emissions of 1,000
Ib/hr or more. The inclusion of surrounding sources will follow the guidance shown in Table 6C: “Modeling
the Design Value Summary (Default Modeling)” from the Modeling Guidelines?.

If applicable, the monitors listed in Table 3 below will be used for background concentrations as they are
nearest to the facility and most representative of the region.

Table 3. Background Monitors (if Applicable)
Pollutant Location Monitor ID
NO2 Deming 7E
Co Del Norte High School 350010023
SO2 Hurley Smelter 7T
PM1o Deming 7D
PMzs Las Cruces 6Q

An inventory of surrounding sources was obtained from NMED on January 8, 2020. Adjustments to
surrounding source parameters will be made per the guidance in Section 4.8.1 of the Modeling Guidelines and
documented in the modeling report. Surrounding source locations and elevations will be preserved. For
particulate modeling, sources within 10 km of the facility boundary will be retained. For gaseous modeling,
sources within 25 km of the facility boundary will be retained.

PSD Increment Analysis

If the results of the ROI show an exceedance of the significance levels, PSD increment analysis will be
conducted for the appropriate pollutants because the minor source baseline date has been established in the
region. If required, the PSD increment analysis will be conducted including all PSD increment consuming and
expanding sources within 25 km of the facility as well as any sources within 50 km of the facility with
emissions of 1,000 Ib/hr or more per Table 6C of the Modeling Guidelines.

The applicable minor source baseline date in AQCR 012 is August 10, 1995 for NOz, SOz, and PM1o. The PMzs
minor source baseline date has not been established.

Class I Areas Analysis

PSD Class I Increment analysis is required by the NMED as Tyrone is a PSD minor source within 50 km of a
Class I area. The nearest Class I area is the Gila Wilderness at 37 km from the facility. There are no other Class
I areas within 50 km of the facility.

I Mustafa, S., Peters, E., Raso, A., Zyla, R. (2019). Air Dispersion Modeling Guidelines (United States, New Mexico
Environmental Department, New Mexico Air Quality Bureau).
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The Class I SIL analysis will be performed for the 24-hour and annual PM1o averaging periods; annual NO>
averaging period; and the annual, 24-hour, and 3-hour SO; averaging periods. The analysis will include the
Tyrone facility sources and a group of receptors around the Gila Wilderness. The receptor locations and
elevations will be obtained from the most recent version of MergeMaster provided by the NMED. The impacts
will be determined at the Gila Wilderness receptors and will be compared to the Class I area SILs. If impacts at
the Gila Wilderness are greater than the Class I SILs, further Class I modeling will be performed.



MacKenzie Russell

From: Peters, Eric, NMENV <eric.peters@state.nm.us>
Sent: Thursday, March 19, 2020 3:57 PM

To: MacKenzie Russell

Cc: Mustafa, Sufi A, NMENV

Subject: RE: [EXT] Modeling Protocol - Tyrone Mine
MacKenzie,

| have reviewed the modeling protocol for Tyrone Mine. The protocol contains the statement, “Tyrone is reducing the Indian Peak Generator (Unit IPG) to an
emergency-use only generator; therefore, the unit will not be included in the model.” Is the emergency generator exempt from permitting after this change? If it
is exempt from permitting, then it is exempt from modeling. Otherwise, it may need to be modeled unless there are other reasons not to include it.

| approve the remainder of the protocol.
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: 505-476-4327 / Fax: 505-476-4375

E-mail: eric.peters@state.nm.us

www.env.nm.gov

From: Mustafa, Sufi A., NMENV <sufi.mustafa@state.nm.us>
Sent: Friday, March 13, 2020 4:40 PM

To: Peters, Eric, NMENV <eric.peters@state.nm.us>
Subject: Fwd: [EXT] Modeling Protocol - Tyrone Mine

Eric

Please review this modeling protocol.
Thank you.

Sufi

Sent from my iPhone



Begin forwarded message:

From: MacKenzie Russell <MRussell@trinityconsultants.com>

Date: March 13, 2020 at 1:19:34 PM MDT

To: "Mustafa, Sufi A., NMENV" <sufi.mustafa@state.nm.us>

Cc: Adam Erenstein <AErenstein@trinityconsultants.com>, Mike Celente <MCelente@trinityconsultants.com>, "Astillero, Nina"
<nastille@fmi.com>, "Parkey, Brian" <bparkey@fmi.com>, "West, Christopher" <cwest@fmi.com>

Subject: [EXT] Modeling Protocol - Tyrone Mine

Hi Sufi,

| hope this email finds you well. Please see the attached modeling protocol for the Tyrone Mine. Do not hesitate to reach out if you have any
guestions!

Thank you,
MacKenzie

MacKenzie Russell
Consultant

Trinity Consultants
9400 Holly Avenue | Bldg 3 Suite 300 | Albuquerque, NM 87122

Office: 505-266-6611
Email: MRussell@TrinityConsultants.com | Website: www.TrinityConsultants.com




Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & Revision 0

Universal Application 4

Air Dispersion Modeling Report

Refer to and complete Section 16 of the Universal Application form (UA3) to assist your determination asto
whether modeling is required. If, after filling out Section 16, you are still unsure if modeling is required, e-mail the
completed Section 16 to the AQB Modeling Manager for assistance in making this determination. If modeling is
required, a modeling protocol would be submitted and approved prior to an application submittal. The protocol
should be emailed to the modeling manager. A protocol is recommended but optional for minor sources and is
required for new PSD sources or PSD major modifications. Fill out and submit this portion of the Universal
Application form (UA4), the “Air Dispersion Modeling Report”, only if air dispersion modeling is required for this
application submittal. This serves as your modeling report submittal and should contain all the information needed
to describe the modeling. No other modeling report or modeling protocol should be submitted with this permit
application.

16-A: Identification

1 Name of facility: Tyrone Mine

Name of company: Freeport-McMoRan Tyrone Inc.

Current Permit number: NSR 2448-M4; P147-R2

2
3
4 Name of applicant’s modeler: | MacKenzie Russell, Trinity Consultants
5
6

Phone number of modeler: 505-266-6611
E-mail of modeler: MRussell @TrinityConsultants.com
16-B: Brief
1 YesX No[J

Was amodeling protocol submitted and approved?

Why is the modeling being done? Other (describe below)

Describe the permit changes relevant to the modeling.

Freeport-McMoRan Tyrone Inc (Tyrone) is submitting a significant permit revision application pursuant to 20.2.72.219.D.1.a
NMAC for its Tyrone Mine. The proposed action will allow for mining and hauling activities associated with Gettysburg and
3 | Mohawk pits to increase to 200,000 tons per day. However, mining in these areas will not increase the overall facility-wide
mining rate as they will be offset by a decrease in mining in other areas. Tyrone will aso be adding four new pump engines to
Little Rock Pit (Units OP-4, OP-7, EMP-1, and EMP-2) and one new pump engine to South Rim Pit (Unit ENV-117). Only
the two worst-case scenario engines will be modeled for Little Rock Pit, as there will never be a scenario where more than two
engines are running simultaneoudly. Tyrone is reducing the Indian Peak Generator (Unit IPG) to an emergency-use only
generator; therefore, the unit will not be included in the model asit is exempt pursuant to 20.2.72.202.B.3 NMAC. Finally,

Form Revision: 12/11/2019 UA4, Page 1 of 13 Printed: 3/31/2020




Freeport-McMoRan Tyrone Inc. Tyrone Mine April 2020 & Revision 0

Tyrone isrequesting to maintain the mining and reclamation activities from NSR Permit 2448-M4 along with the alternate
mining rates from NSR 2448-M2.

4 | What geodetic datum was used in the modeling? WGSs4
5 | How long will the facility be at this location? Greater than one year.
6 |Isthe facility amajor source with respect to Prevention of Significant Deterioration (PSD)? Yesl] NolX
7 Identify the Air Quality Control Region (AQCR) in which the facility is located 012

List the PSD baseline dates for this region (minor or major, as appropriate).
g NO2 8/10/1995

SO2 8/10/1995

PM10 8/10/1995

PM2.5 Not established

Provide the name and distance to Class | areas within 50 km of the facility (300 km for PSD permits).

9 GilaWilderness; 37 km

10 | Isthefacility located in a non-attainment area? If so describe below Yesl] NolX

N/A

Describe any special modeling requirements, such as streamline permit requirements.
11

N/A — There are no special modeling requirements.

16-C: Modeling History of Facility

Describe the modeling history of the facility, including the air permit numbers, the pollutants modeled, the National Ambient
Air Quality Standards (NAAQS), New Mexico AAQS (NMAAQS), and PSD increments modeled. (Do not include modeling
waivers).
Latest permit and modification
Pollutant number that modeled the Date of Permit | Comments
pollutant facility-wide.
CO NSR 2448-M3 June 2018 N/A
NO. NSR 2448-M3 June 2018 N/A
1 SO, NSR 2448-M3 June 2018 N/A
H.S N/A
PM2.5 NSR 2448-M3 June 2018 N/A
PM10 NSR 2448-M3 June 2018 N/A
TSP NSR 2448-M3 June 2018 N/A
Lead N/A
Ozone (PSD only) N/A
NM Toxic Air
Pollutants N/A
(20.2.72.402 NMAC)
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Freeport-McMoRan Tyrone Inc.

Tyrone Mine

April 2020 & Revision 0

16-D: Modeling performed for this application

For each pollutant, indicate the modeling performed and submitted with this application.
Choose the most complicated modeling applicable for that pollutant, i.e., culpability analysis assumes ROl and cumulative

analysis were also performed.

. - Pollutant not
Pollutant ROI Cumul'atlve Cul pab' lity Waiver approved | emitted or not
analysis analysis
changed.
CO ] Ul Ul Ul
NO: U] Ul Ul U]
1 SO, [ O Ol U
H.S Ul [ Ul Ul
PM2.5 O I O [l
PM10 Ul Ul Ul Ul
TSP U] U] Ul Ul
Lead U [ O Ol
Ozone ] [ Ul Ul
State air toxic(s)
(20.2.72.402 U] U] Ul Ul
NMAC)

16-E: New Mexico toxic air pollutants modeling — N/A

1 List any New Mexico toxic air pollutants (NMTAPs) from Tables A and B in 20.2.72.502 NMAC that are modeled for this
application. - Thisfacility does not emit NMTAPs requiring modeling.
List any NMTAPs that are emitted but not modeled because stack height correction factor. Add additional rows to the table
below, if required.
Emission Rate | Emission Rate Screening | Stack Height . Emission Rate/
2 Pollutant (pounds/hour) Level (pounds’hour) (meters) Correction Factor Correction Factor

16-F: Modeling options

1

Was the latest version of AERMOD used with regulatory default options? If not explain

below.

Y esiX

No[

The model was run in regulatory default mode on BREEZE AERMOD v18081.

16-G: Surrounding sour ce modeling

1 Date of surrounding source retrieval January 8, 2020
If the surrounding source inventory provided by the Air Quality Bureau was believed to be inaccurate, describe how the
sources modeled differ from the inventory provided. If changes to the surrounding source inventory were made, use the table
2 below to describe them. Add rows as needed.

AQB SourcelD

Description of Corrections

Form Revision: 12/11/2019

UAA4, Page 3 of 13
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16-H: Building and structur e downwash

1 How many buildings are present at the facility? There are several buildings located at the facility.

2 Egvaag: ﬁr;))/loabove ground storage tanks are present at There are several above ground storage tanks located at the facility.

3 Was building downwash modeled for all buildings and tanks? If not explain why below. Yes[] NoX
Due to the expansive size of the facility and the location of the point sources relative to boundary receptors, any building
downwash that may occur would have sufficient space to disperse prior to reaching the boundary.

4

Building comments N/A

16-1. Receptors and modeled property boundary

“Restricted Area” is an area to which public entry is effectively precluded. Effective barriers include continuous fencing,
continuous walls, or other continuous barriers approved by the Department, such as rugged physical terrain with a 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. A Restricted Area
isrequired in order to exclude receptors from the facility property. If the facility does not have a Restricted Area, then

1 receptors shall be placed within the property boundaries of the facility.
Describe the fence or other physical barrier at the facility that defines the restricted area.
Therestricted area is defined by fencing, gates, and signs.
2 Receptors must be placed along publicly accessible roadsin the restricted area.
Are there public roads passing through the restricted area? YesX No[l
3 Are restricted area boundary coordinates included in the modeling files? YesX Nol[l
Describe the receptor grids and their spacing. The table below may be used, adding rows as needed.
A very fine grid with 100 meter spacing was used in areas with anticipated highest impacts, expanding out to 800-1000
4 meters from the boundary. A fine grid with 500 meter spacing extends to 10,000 meters from the facility center. A coarse
grid with 1,000 meter spacing extends to 30,000 meters unless otherwise specified.
The coarse grid was extended to 50,000 meters for the NO, model to include the full extent of the ROI.
The coarse grid was not extended to the north in the TSP SIL model based on the ROI to accommodate issues with the model
running out of memory dueto file size.
Describe receptor spacing along the fence line.
5 Fenceline receptors were modeled with 100 meter spacing.
Describe the PSD Class | area receptors.
6 PSD class | areareceptors were obtained from the 2018 MergeM aster database provided by NMED for the Gila Wilderness.
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16-J: Sensitive areas

1

Are there schools or hospitals or other sensitive areas near the facility? If so describe below.
Thisinformation is optional (and purposely undefined) but may help determine issues related Yesl] NolX
to public notice.

N/A

The modeling review process may need to be accelerated if thereis a public hearing. Are there

likely to be public comments opposing the permit application? vesd Nob

16-K: Modeling Scenarios

Identify, define, and describe al modeling scenarios. Examples of modeling scenarios include using different production
rates, times of day, times of year, simultaneous or alternate operation of old and new equipment during transition periods,
etc. Alternative operating scenarios should correspond to all parts of the Universal Application and should be fully described

1
in Section 15 of the Universal Application (UAS3).

Reclamation truck traffic was modeled based on a 6 am to 6 pm operating schedule. Blasting combustion emissions were
modeled during daylight hours as this activity only occurs during thistime.
Which scenario produces the highest concentrations? Why?

2
N/A — Only one scenario was model ed.

Were emission factor sets used to limit emission rates or hours of operation?

3 | (Thisquestion pertainsto the "SEASON", "MONTH", "HROFDY" and related factor sets, not Yes[] N
to the factors used for calculating the maximum emission rate.)

4 If s0, describe factors for each group of sources. List the sourcesin each group before the factor table for that group.
(Modify or duplicate table as necessary. It’s ok to put the table below section 16-K if it makes formatting easier.)
Sources:

Hour of Hour

Day Factor of Day Factor
1 13

2 14

3 15

4 16

5 17

6 18

5 |7 19
8 20
9 21
10 22
11 23
12 24

If hourly, variable emission rates were used that were not described above, describe them below.

N/A
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6 | Weredifferent emission rates used for short-term and annual modeling? If so describe below. Yes[] N

N/A

16-L: NO2> Modeling

Which types of NO, modeling were used?
Check al that apply.

X

ARM2

100% NOyx to NO, conversion

PVMRM

OLM

o|o|go|o

Other:

Describe the NO, modeling.

NO, was modeed using default ARM2 parameters.

Were default NO/NOx ratios (0.5 minimum, 0.9 maximum or equilibrium) used? If not

3 describe and justify the ratios used below. Yesk NoL]
N/A

4 Describe the design value used for each averaging period model ed.
1-hour: High eighth high
Annual: One Year Annual Average

16-M: Particulate Matter Modeling
Select the pollutants for which plume depletion modeling was used.

1 O PM2.5
PM10
O None

5 Describe the particle size distributions used. Include the source of information.

The particle size information was obtained from NMED.
Does the facility emit at least 40 tons per year of NOx or at |east 40 tons per year of SO,?
3 Sources that emit at least 40 tons per year of NOx or at least 40 tons per year of SO, are
. i Y esX NolJ
considered to emit significant amounts of precursors and must account for secondary
formation of PM2.5.

4 Was secondary PM modeled for PM2.5? Yes[] NOX
If MERPs were used to account for secondary PM2.5 fill out the information below. If another method was used describe
below.

5
Secondary PM is only required for PSD major modifications that are significant for NOx and/or SOx. It is optional for minor
sources, but allows use of high eighth high. Thisis not a PSD major modification, so we did not model secondary PM.
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16-N: Setback Distances

Portable sources or sources that need flexibility in their site configuration requires that setback distances be determined
between the emission sources and the restricted area boundary (e.g. fence line) for both theinitial location and future
1 locations. Describe the setback distances for the initial location.

N/A — No setback distance used.

Describe the requested, modeled, setback distances for future locations, if this permit isfor a portable stationary source.
2 Include a haul road in the relocation modeling.

N/A

16-O: PSD Increment and Source I Ds

The unit numbersin the Tables 2-A, 2-B, 2-C, 2-E, 2-F, and 2-1 should match the onesin the
modeling files. Do these match? If not, provide a cross-reference table between unit numbers | Yes[] NolX
1 if they do not match below.

Mine Fugitives (Hauling) is represented by numerous road sources. Mining operation road sources have IDs such as
RD1 001 for reach roadway. There are atotal of 22 haul road segments and 7 reclamation road segments.

2 The emission rates in the Tables 2-E and 2-F should match the onesin the modeling files. Do
. Y esX NolJ
these match? If not, explain why below.
N/A
Have the minor NSR exempt sources or Title V Insignificant Activities" (Table 2-B) sources
° | been modled? i ° ( : vesH Noi
Which units consume increment for which pollutants?
4
The current and proposed engines will consume increment as well as the changes made to the material handling and hauling
since August 1995.
The baseline PM o emissions used in this analysis are the
same as those used in the modeling analysis submitted in
PSD increment description for sources. 2018 as part of the application for NSR 2448-M3. To
> (for unusual cases, i.e., baseline unit expanded emissions account for the difference in proposed operation compared to
after baseline date). the operation in August 1995, the proposed operation was
modeled at the full emission rate and the baseline sources
were included with their negative emission rates.
Are all the actual installation datesincluded in Table 2A of the application form, as required?
6 Thisis necessary to verify the accuracy of PSD increment modeling. If not please explain YesX Noll
how increment consumption statusis determined for the missing installation dates below.
N/A
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16-P: Flare Modeling — N/A

1 For each flare or flaring scenario, complete the following: N/A — No flares at this facility.

Flare ID (and scenario) Average Molecular Weight Gross Heat Release (cal/s) Effective Flare Diameter (m)

16-Q: Volume and Related Sour ces

Were the dimensions of volume sources different from standard dimensions in the Air Quality
Bureau (AQB) Modeling Guidelines?

Y esX Noll
1 If not please explain how increment consumption statusis determined for the missing
installation dates below.
Dimensions of volume sources were determined according to the truck sizes at the facility and guidance in Section 5.3.3 of
the modeling guidelines.
Describe the determination of sigmaY and sigma-Z for fugitive sources.
2

Fugitive volume source parameters were determined according to guidance in Section 5.3.2 of the modeling guidelines.

Describe how the volume sources are related to unit numbers.
3 Or say they are the same.

Mine Fugitives (Hauling) is represented by numerous road sources. Mining operation road sources have IDs such as
RD1 001 for reach roadway. There are atotal of 22 haul road segments and 7 reclamation road segments.

Describe any open pits.

There are two pits at the facility which were modeled with a6 m release height as modeled with past permit applications.

Describe emission units included in each open pit.

The pit sources (Gettysburg and Mohawk) include blasting and material handling emissions.

16-R: Background Concentrations

Were NMED provided background concentrations used? | dentify the background station used
below. If non-NMED provided background concentrations were used describe the data that YesX Noll
was used.

CO: N/A

NO,: N/A

1 PM2.5: Las Cruces Distric Office (350130025)

PM10: Deming (350029001)

SOzZ N/A

Other:

Comments. | N/A
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Were background concentrations refined to monthly or hourly values? If so describe below. Yes[] NolX

N/A

16-S. Meteorological Data

Was NMED provided meteorological data used? If so select the station used.

1 Deming

this data is representative of meteorological conditions at the facility.

We used the one-year Deming 2017 meteorological data set available on the NMED website.
We fedl that met station islocated at a comparable terrain not far from the facility. Therefore,

Y eslX No[l

2 handled, how stability class was determined, and how the data were processed.

If NMED provided meteorological datawas not used describe the data set(s) used below. Discuss how missing data were

N/A

16-T: Terrain — N/A

1 Was complex terrain used in the modeling? If not, describe why below. Yesl] NolX
N/A

) What was the source of the terrain data?
N/A

16-U: Modeling Files

Describe the modeling files:

File name (or folder and file name) Pollutant(s) Pucrzﬁ?saebﬁgl ;ﬁa’?‘y;:rgl#%“)v ©
Tyrone CO_SIL v0.2 2020-0317 MR CO ROI/SIA
Tyrone CO_CIA v0.8 2020-0318 MR CO Cumulative
Tyrone NO2_SIL v0.2 2020-0317 MR NO2 ROI/SIA

1 Tyrone NO2_CIA v0.6 2020-0318 MR NO2 Cumulative
Tyrone NO2 Class| v0.1 2020-0320 MR NO2 ROI/SIA
Tyrone PM2.5 SIL v0.2 2020-0318 MR PM2.5 ROI/SIA

Tyrone PM2.5 CIA v0.2 2020-0318 MR PM2.5 Cumulative
Tyrone PM10 SIL v0.3 2020-0309 MR PM 10 ROI/SIA

Tyrone PM10 CIA v0.3 2020-0318 MR PM10 Cumulative
Tyrone PM10 Class| v0.1 2020-0320 MR PM10 ROI/SIA
Tyrone_SO2_SIL v0.2 2020-0317 MR SO2 ROI/SIA
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16-V: PSD New or Major Modification Applications— N/A

A new PSD major source or a major modification to an existing PSD major source requires

1 additional analysis. Yes[] No[J
Was preconstruction monitoring done (see 20.2.74.306 NMAC and PSD Preapplication
Guidance on the AQB website)?
2 If not, did AQB approve an exemption from preconstruction monitoring? Yesl] Noll
Describe how preconstruction monitoring has been addressed or attach the approved preconstruction monitoring or
3 monitoring exemption.
N/A
4 Describe the additional impacts analysis required at 20.2.74.304 NMAC.
N/A
If required, have ozone and secondary PM 2.5 ambient impacts analyses been completed? |f
) Yes[] Noll
5 50 describe below.

N/A
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16-W: Modeling Results

If ambient standards are exceeded because of surrounding sources, a culpability analysisis

required for the source to show that the contribution from this source is less than the

Yes]

NoX

1 significance levels for the specific pollutant. Was cul pability analysis performed? If so
describe below.
N/A
2 | dentify the maximum concentrations from the modeling analysis. Rows may be modified, added and removed from the table below
as necessary.
Modeled
Modeled : .
Pollutant, Time Facility Conﬁ;tlr]atlon Background | Cumulative |\, o o | oo Location
Period and Concentra . Concentration | Concentration
Standard tion | Sdrounding | o m3) (ugma) | Sandad of UTM E Elevation
Sources (hg/m3) | Standard UTM N (m)
(Hg/m3) ft
i (ug/m3) (m) (fo)
CN% ,féhé’ 10,3036 | 17.7%
O Bt 1,820.92 1,821.06 - 1,821.06 748567.40 | 3612853.90 | 1829.80
’ ) 0,
NMAAQS 9,960.1 18.3%
CN% AlQhé 40,0696 | 36.3%
CO. 1-hr 14,563.27 14,564.04 - 14,564.04 748567.40 | 3612853.90 1829.80
’ ] 0,
NMAAQS 14,9975 | 97.1%
N%ﬁ\’g‘g""'* 99.66 2.6%
0. Ann 2.17 2.64 - 2.64 743711.20 | 3614460.70 | 1833.10
2y ’ 0,
NMAAQS 94.0 2.8%
Npgg ‘(\:?a”sus""l' 0.018 - - 0.018 25 0.72% | 768742.00 | 3657803.00 | 189114
Npgé’ élrg?'l’ 217 2.64 - 2.64 25 10.6% | 74371120 | 3614460.70 | 1833.10
NOg, 24-hr, 0
NMAAQS 17.25 17.43 - 17.43 188.0 9.3% 749150.60 | 3613697.90 1815.39
NN%AlQhSr 137.74 138.54 - 138.54 188.03 73.7% 748618.50 | 3612866.70 1829.80
PM,Q;QB”S”""" 164 1.86 5.10 6.74 12 56.2% | 743711.20 | 3614460.70 | 1833.10
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Modeled

Modeled : .

Pollutant, Time Facility Concel_wtrau on Background Cumulative Location
) with . . Value of Percent
Period and Concentra . Concentration | Concentration
Standard tion | Surounding | T ) (igm3) Standard of UTM E Elevation

Sources (Hg/m3) Standard UTM N (m)

(Hg/m3) (m) (ft)
(Lg/m3)

PM 25, 24-hr, 0,

NAGS 464 5.45 14.90 1954 35 55.80% | 74371820 | 3614360.90 | 1833.49
PL\,"Slg élrg‘fj* 0.074 0.074 - 0.074 4 185% | 756401.00 | 3656289.00 | 1828.27
Pysg'ggg‘ﬂ" 0.49 051 - 0.51 17 30% | 747630.80 | 361709540 | 179027
P'\,ﬂll/i'/fé'shr' 57.34 57.37 56.50 113.87 150 759% | 748567.40 | 361285390 | 1829.80

PM 1"521’ PSD | 148 1.49 ] 1.49 8 18.6% | 755967.00 | 3655004.00 | 1929.98
PM 10,C|2:;‘|ri PSD | 1501 18.93 ] 18.93 30 631% | 74915060 | 361407340 | 1834.27
szgr'“ﬁ Zgrfé 0.20 ; ] ] 1 204% | 74588910 | 361207630 | 1944.06
S'Sggl ﬂzgrr:;é 1.10 ] ] ] 5 221% | 74588910 | 361207630 | 1944.06
Sﬁf%ii;‘rée 4.43 ] ] ] 25 17.7% | 74588910 | 361207630 | 1954.44
Sﬁf%ii'an”ée 6.71 ; ] ] 78 86.1% | 74588910 | 3612076.30 | 1954.44
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16-X: Summary/conclusions

1

A statement that modeling requirements have been satisfied and that the permit can be issued.

This modeling analysis has shown that the facility meets all applicable modeling standards. The permit can be issued.
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Section 17

Compliance Test History
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

Compliance Test History Table

Unit No. Test Description Test Date
PPG-1, 3,7, 8, 11, Tested in accordance with EPA test methods for NOx and CO as 2/10/2014
12, 13,15 required by TitleV permit P 147-R1M3
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Section 20

Other Relevant | nformation

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.
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Section 22: Certification

Company Name- Freeport-McMoRan Tyrome Inc,

I, Erich 1. Bower » herebry certify that the information and dafa submitted m this application are true

and a8 accurate as possibbe, bo the best of my knowbedge and professional expertise and expesience.

Signed this 23 day of March Z020 upon my oath or affirmation, before a notary of the State of
Mew Mexico
—Z " E IE E i 323/ 2000
*Signatufe’ Date
Erich J. Bower President; Gieneral Manager
Priated Mame Title
Scnbed and swarn before me an ﬂﬁi;}_daf&f March . 220
My awihosization as a notary of the Siate of New Mexioo expires on the
12 day of December , 021
& Signature
Jeanic B. Gutierrez
Motary's Primled Mame

*For Title V applications, the signature must be of the Responsible Official as defined in 20.2.70,7.AE NMAC,
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