
 

 

 

 

DRAFT  
TECHNICAL SUPPORT DOCUMENT 

  

TECHNICAL REVIEW AND EVALUATION 

OF APPLICATION FOR  

AIR QUALITY SIGNIFICANT PERMIT REVISION NO. 79698 

TO OPERATING PERMIT NO. 64471 

I. INTRODUCTION 

This Class II Significant Permit Revision (SPR) No. 79698 to Operating Permit No. 64471 is issued 

to Freeport-McMoRan Safford Inc. (FMSI), the Permittee, to update the performance testing 

requirement for Metallic Mineral Processing Equipment, correct the periodic opacity monitoring 

requirements for the Sulphuric Acid Plant, and correct some typographical errors. 

A. Company Information  

Facility Name:   Freeport-McMoRan - Safford Operations 

Mailing Address:  P.O. Box 1019, Safford, AZ 85548 

Facility Location:  8500 North Freeport-McMoRan Road, Safford, Graham, AZ 

85548 (32° 56’ N/109° 42’ W, 3,600 ft) 

B. Attainment Classification  

This area is attainment or unclassified for all criteria pollutants. 

II. PROCESS DESCRIPTION 

A. Open-Pit Mining 

Mining at FMSI’s Dos Pobres, San Juan, and Lone Star open pit mines is accomplished 

through conventional drilling, blasting, loading and haulage techniques. Ore requiring 

crushing is hauled to the primary crusher hopper.  Ore suitable for immediate heap leaching 

is delivered directly to the leach pad.  Development rock (waste rock with low-grade 

copper) is transported to Development Rock Stockpiles for future use. 

Particulate matter emission from drilling are controlled by the addition of water and by 

shrouds which inhibit the escape of particulate emissions from the top of the hole during 

the drilling process.  Fugitive particulate emissions from haul roads and unpaved regularly 

traveled primary access roads are controlled by the application of water and, in certain 

areas, chemical suppressants.  Water trucks are used to apply water and/or chemical 

suppressants as needed. 

B. Primary Crushing and Coarse Ore Stockpile 

Haul trucks deliver Run-of-Mine (ROM) ore (nominal -12 inches) to twin scalping 

grizzlies above the primary crusher to separate the oversize material.  This oversize 

material is transferred to the primary crusher via conveyors to reduce the ore to nominal -

9 inches.  Discharge from this operation is sent to the coarse ore stockpile. 
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Dust control at all material transfer points in the primary crushing circuit is provided by a 

dust collector with associated hoods and ductwork.  Discharge from the dust collector is 

enclosed and subjected to water sprays prior to being transferred to the primary crush 

discharge conveyor.  In addition, a water spray system adds moisture to the ore at the 

conveyor discharge before it falls onto the stockpile, thus providing additional dust control.   

C. Secondary Crushing and Screening 

Coarse ore is conveyed from the coarse ore stockpile to the secondary screens.  Oversize 

ore is sent to the secondary crushers that reduce rock size to nominal -0.25 inch and sends 

it off to the tertiary crushing plant.  Undersized material that passes through the screen is 

discharged to the tertiary crushing plant.   

Dust control at all material transfer points in the secondary screening circuit is provided by 

a dust collector with associated hoods and ductwork.  Discharge from the dust collector is 

enclosed and subjected to water sprays.    

D. Tertiary Crushing, Screening, and Covered Fine Ore Stockpile 

The tertiary crushing plant feed conveyor feeds the tertiary crushing surge bin.  The tertiary 

crushing surge bin feeds four belt feeders.  Undersized material that passes through the 

screen is discharged to the tertiary screening reclaim conveyor, which discharges to the 

fine ore product conveyor.  Oversize ore from the screens is reduced in size by four tertiary 

crushers to a nominal -0.5 inch rock. 

Dust control at all material transfer points in the tertiary screening circuit is provided by a 

dust collector with associated hoods and ductwork.  Discharge from the dust collector is 

enclosed and subjected to water sprays.    

E. Agglomeration Process 

The fine ore bin feed conveyor feeds the fine ore surge bin, which then feeds two 

agglomeration drums.  A mixture of Sulphuric acid and water is added as a pre-treatment 

of the ore in the agglomeration drums, and then the material is to be transferred to the leach 

pad via agglomeration drum feeders and agglomeration feed conveyors. 

Dust control at all material transfer points in the secondary screening circuit is provided by 

a dust collector with associated hoods and ductwork.  Discharge from the dust collector is 

enclosed and subjected to water sprays. 

F. Heap Leaching 

Dilute Sulphuric acid is applied to the ore at the surface of the leach pad.  The acid solution 

leaches through the ore to extract copper.  The leach pad is built such that the resulting 

pregnant leach solution (PLS) flows downhill to the PLS collection system from where it 

is routed to the solution extraction tanks located at the SX/EW plant. 

G. Solution Extraction 
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The Safford Mine incorporates an industry standard copper solution extraction (SX) plant 

to recover dissolved copper from electrolyte.  The SX circuit consists of two parallel trains 

of extraction mixer-settlers, one with three mixer-settlers and the other with two to transfer 

copper from the PLS to an organic solution, followed by a single strip mixer-settler to 

transfer the copper from the organic solution to the electrolyte.   

Each mixer-settler consists of a series of mixing tanks to allow about three minutes of 

residence time where the aqueous stream and the organic stream are mixed to permit the 

transfer of metal and acid between phases.  The resulting mixture of organic and aqueous 

is fed into a settler tank where the two phases separate.  Due to a lower specific gravity, 

the organic phase rises to the top of the settler and constitutes the entire top layer. 

Loaded organic solution, rich in copper, is pumped to the strip mixer-settler where lean 

electrolyte, partially depleted in copper after electrowinning, is used to remove copper from 

the organic solution.  Hydrogen ions are transferred into the organic solution to replace the 

extracted copper.  The now barren organic solution advances to the extraction settlers as 

described above. 

H. Electrowinning 

Rich electrolyte, which has picked up copper in the SX process, is routed to the 

electrowinning (EW) process for final processing.  Here cathode “blanks” are suspended 

in cells containing the rich electrolyte solution.  Copper is plated from the rich electrolyte 

onto the cathode blanks by passing a large direct current through the EW cells.  A stripping 

machine removes the cathode copper from the stainless steel blanks, which will then be 

reused. 

I. Sulfur Unloading and Storage 

The acid plant uses molten Sulfur for the production of the sulfuric acid.  FMSI produces 

sulfuric acid using molten sulfur.  Molten sulfur deliveries are by trucks.  The Sulfur 

unloading process by truck does not produce emissions of regulated pollutants.   

Truck unloading occurs into a 500-ton nominal capacity, sulfur pit although.  The truck 

unloads sulfur by gravity directly into the pit through a short steam-traced trench.   

J. Sulfur Burning / Acid Production 

Molten sulfur is combusted in a sulfur burner furnace along with dried atmospheric air.  

The sulfur reacts with oxygen in the presence of cesium-vanadium catalyst to produce 

sulfur trioxide gas.  The sulfur trioxide is combined with water to form sulfuric acid.  Heat 

released by the burning of the sulfur and the exothermic reactions is captured where 

possible but is ultimately removed by the cooling tower.    A propane pre-heater and startup 

boiler are used to startup the cold acid plant up to operating temperature whenever it has 

been shut down for an extended period.   

K. Internal Combustion Engines 
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In the event of a power outage, diesel and propane fueled emergency generators are used 

to supply power on temporary basis.  In the event of a fire, diesel fueled fire pump engines 

are used.   

L. Portable Crushing and Screening Plant 

Freeport-McMoRan operates a portable crushing and screening plant (aka stemming plant) 

to produce stemming for blast holes and road base for haul roads. Road base helps extend 

the tire life of haul trucks. Run of Mine (ROM) material is placed on a coarse material 

stockpile located near the portable crusher. The material is then loaded from the stockpile 

feed hopper using a front end loader or similar equipment. Coarse material will pass 

through a triple deck screen and screened to the desired size and then dropped one of three 

conveyors. Depending upon material size, screened material is conveyed to one of two 

stockpiles by portable stacker conveyor, or conveyed to a cone crusher. Material ¾” or less 

in diameter is designated as blast stemming and moved to a conveyor to the ¾” or less 

stemming stock pile. The material between ¾” and 1 ½” is identified as road base material 

and conveyed to the road based stockpile. Material larger than 2 ¾” in diameter is passed 

to a cone crusher for size reduction. Material processed through the cone crusher is 

conveyed back to the triple decked screen. Material stored at the crushed storage piles is 

loaded into haul trucks or similar equipment and used as either blasting stemming or road 

base material. 

III. COMPLIANCE HISTORY 

Since the issuance of Permit No. 64471 on January 12, 2017, Freeport-McMoRan - Safford 

Operations had seven (7) performance tests, two (2) physical inspections, and five (5) compliance 

certification reviews.  This facility is in compliance with the applicable permit conditions.  No air 

quality cases or violations were issued during this time period.   

IV. EMISSIONS 

The facility’s potential-to-emit (PTE) pre-revision and post-revision are summarized in Table 1 

below.  Because no process change is proposed, there is no change in facility wide PTE.  

Furthermore, since there is no increase in PTE for any regulated minor NSR pollutant, minor NSR 

requirements are not triggered.   

 

Table 1: Potential to Emit 

 
Pollutant 

Pre- 

Revision 

Emissions  

(tpy) 

Post- 

Revision 

Emissions  

(tpy) 

Difference 
Minor NSR 

Thresholds 

Minor NSR  

Triggered? 

PM 81.13 81.13 0 N/A No 

PM10 81.13 81.13 0 7.5 No 

PM2.5 81.13 81.13 0 5 No 

VOC 12.27 12.27 0 20 No 

HAPs  3.06 3.06 0 0.3 (Pb) No 

NOX 91.24 91.24 0 20 No 

CO 31.03 31.03 0 50 No 

SO2 97.16 97.16 0 20 No 
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V. MINOR NSR REVIEW 

 

This revision will not trigger minor new source review since the facility’s potential to emit as a 

result of this significant revision will not change. 

VI. NEW APPLICABLE REGULATIONS 

There are no new applicable regulations from this significant revision. 

VII. UPDATES IN MONITORING, RECORDKEEPING, REPORTING, AND TESTING 

REQUIREMENTS 

A. Update to the Performance Testing Requirement for Metallic Mineral Processing 

Equipment 

Prior to this SPR, Condition II.A.2.d in Attachment “B” of Class II Air Quality Permit 

#64471 required FMSI to conduct performance tests every two years on the pollution 

control devices controlling metallic mineral processing equipment subject to the new 

source performance standards (NSPS) of 40 Code of Regulations (CFR) 60 Subpart LL. 

The required performance tests are for demonstrating compliance with the particulate 

matter (PM) emission limits in Condition II.A.2.a(1) and Condition II.A.2.a(4) through 

Condition II.A.2.a(11). Condition II.A.2.a(1) is for the general emission standard of 40 

CFR 60 Subpart LL applicable to stack emissions. Condition II.A.2.a(4) through Condition 

II.A.2.a(11) are for voluntarily emission limitations accepted by FMSI to avoid 

classification as a source that requires a Class I permit.  

FMSI's pollution control devices controlling metallic mineral processing equipment have 

each been tested five times since 2010. FMSI provided ADEQ all the test results for 10 

years throughout two permit terms.  All pollution control devices have been in compliance 

with the applicable voluntary PM emission limitations during each test, with 37 of the 40 

tests resulting in emissions less than 10% of the voluntary PM emission limitations.   

Due to the long history of compliance with the voluntary emission limitations, Condition 

II.A.2.d of Attachment "B" of FMSI's Class II Air Quality Permit #64471 was revised to 

include a performance-based subsequent testing schedule for the pollution control devices 

(i.e., subsequent testing would be required when emissions are greater than 70% of the 

applicable voluntary PM emission limitations). This proposed performance-based 

subsequent testing schedule is identical to the testing schedule requirements found in other 

Freeport-McMoRan air quality permits issued by ADEQ.  

Using this updated performance-based subsequent testing schedule, no further testing of 

FMSI's pollution control devices would be required during the remainder of Class II Air 

Quality Permit #64471, as all have been tested once with emissions less than 70% of the 

applicable voluntary PM emission limitations).  Further testing may be required by ADEQ 

during FMSI's next permit term starting in 2022. 

B. Correction to the Periodic Opacity Monitoring Requirements for the Sulphuric Acid Plant 

Prior to this SPR, Condition IV.D.2 in Attachment “B” of Class II Air Quality Permit 

#64471 included the baseline opacity level concept in the requirements for periodic opacity 
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monitoring for FMSI's Sulphuric Acid Plant.  This requirement was not contained in Permit 

#64471 when it was issued in January 2017 but was unknowingly added as part of an 

unrelated Minor Revision #72724.  ADEQ transitioned away from the baseline opacity 

level concept in 2014 and periodic opacity monitoring requirements for other equipment 

categories in FMSI's permit do not include this concept.  The baseline opacity monitoring 

requirements for the Sulphuric Acid Plant were revised to reflect the typical (non-baseline) 

language currently used by ADEQ. 

VIII. LIST OF ABBREVIATIONS 

ADEQ .....................................................................  Arizona Department of Environmental Quality 

HAP  ............................................................................................................ Hazardous Air Pollutant 

lb/hr  .......................................................................................................................... Pound per Hour 

NOx   ........................................................................................................................ Nitrogen Oxides 

PM  ........................................................................................................................ Particulate Matter 

PM10  ........................................................... Particulate Matter Nominally less than 10 Micrometers 

PM2.5  ......................................................... Particulate Matter Nominally less than 2.5 Micrometers 

SO2  ............................................................................................................................. Sulfur Dioxide 

TPY  ............................................................................................................................. Tons per Year 

VOC  ..................................................................................................... Volatile Organic Compound 
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