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Tom Furgason- Project Manager 

    

              

  

Bev Everson-Team Leader 
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Topics Discussed: 

■ Leach Pads 

■ Plant setup is similar to Rosemont's proposal 

■ Wells at 1900 ft deep- pump 1000 acre feet per year 

■ Big Horn Sheep- study by Brian Jensen 

■ Tour of SXEW plant 

■ Presentation by Asarco staff on mine operations (included) 

■ Safety 

■ Land exchange with BLM and U of A to do North Silverbell 

Decisions Made: 

■ N/A 

Action Items/Assignments: 

■ None made 
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Aerial View of Facilities 
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History 

1620 - Spanish Conquistadors collect native and oxide copper 

1850 - Gold and Silver Exploration leads to discovery of high-grade copper 
mineralization suitable for direct shipment by sailing ship to Baltimore and 
England 

1900 - Consolidation of underground mines begin. A concentrator is built and 
concentrates are shipped by railroad 

1915 - ASARCO completes purchase of most consolidated mining companies in the 
area 

1951 - Stripping begins for open-pit mining 

1954 - Milling operations begin for sulfide copper and molybdenum 

1960 - Dump leaching of copper oxides and precipitation of copper begins 

1984 - Mine and Mill operations suspended due to economics, leach operations 
continue 

1985 - Work begins on evaluation of the North Silver Bell property 

1988 - Drilling program started in North Silver Bell 
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History (con't.) 

1990 - Rubble leaching evaluation completed and a 50 TPD SX-EW operation is 
approved by the ASARCO Board of Directors. Authorization to proceed is 
dependent upon receipt of applicable permits 

1994 - Permits approved and authorization to proceed granted 

1995 - Partnership formed with Mitsui & Co., Ltd. 

1996 - Mining operations resumed in April; Construction of SX-EW plant begins in May 

1997 - Construction completed, cathode production begins in July 

1998 - The cathode production rate is increased to 55 TPD. 

1999 - ASARCO is acquired by and becomes a wholly owned subsidiary of Grupo 
Mexico. 

2000 - Ironwood Forrest National Monument is created. Management Plan is pending. 

2003-5 - The cathode production rate is increased to 62 and then 65 TPD. 

2005-7 - Production fleet upgraded — 2 shovels, 5 trucks, drill and loader. 

2005 - ASARCO files for Chapter 11 protection. 
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History (con't.) 

2007 - New 3.5 year Basic Labor Agreement ratified through 6/30/2010. 

2008 - Cathode production is increase to 67 TPD. 

2008 - Production expansion study to 130 TPD is started. 
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Property / Ownership 
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Reserves 

As of 01/01/2008 

	

Tons (000) 	°/oT C u 
Leach Ore 	 189,654 	0.329 
Rubble 	 20,199 	0.273 
Waste , 000 Tons 	 154,483 
Total , 000 Tons 	 364,336 
Recoverable Copper Pounds 	 778,765,309 
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Environmental Permits 

• Two (2) Aquifer Protection Permits 
• One (1) Air Title V Operating Permit 
• One (1) Multi-Sector General Storm Water Permit 
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Summary of Production 

ACTUAL FORECAST 
TPD 	TPD 

SX/EW 

Cathode Production 
	

65.04 	67 

	0 
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Manpower 

Salary 	Hourly 	Total  

Actual: 
	

39 	118 	157 

Forecast: 
	

41 	122 	163 

Summer Students: 3 
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Safety 

Total Safety Culture Program 

Accidents Causes 
• 10 Percent (Conditions) 
• 90 Percent (Actions) 

At Silver Bell, in Order to Be Effective, 90 Percent 
Of The Resources Are Allocated to 

Safety Behavior Management. 
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Mine Process Flowchart 

Mine Operations 
62.000 T/D 

.125 g/I Cu 8,300 gpm 
V 

Leach Dumps 
27,644 T/D 

0.367% TCu 

Rubble Leach Waste Rock 
34,356 T/D 

•	 

8,200 gpm 
1.50 g/I Cu 

• 
SX Operations 

Makeup Water 100 gpm 

50 g/I Cu 1000 gpm 42 g/I Cu 

EW Operations 	►  Grade 1 Cathode 67 T/D 
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Mine 
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Mining Equipment 

Loading  
Two — P & H 2300 Shovels 

30 yd 3  bucket 
Average Hours to Date — 72,000 

One — CAT 994 Front-End Loader 
25 yd 3  bucket 
Commissioned 4/07 

Hauling  
Two — 256 Ton CAT 793D 2,300 Hp 

Average Hours to Date — 3,400 
Commissioned 9/06 

Three — 256 Ton CAT 793C 2,300 Hp 
Average Hours to Date — 11,100 
Commissioned 12/04 

Two — 170 Ton Dresser 630E 2,000 Hp 
Average Hours to Date — 73,900 

Drilling  
One — Drilltech D 75 KS, 12/06 
One — Drilltech C 75 K 

Dozers  
Rubber Tired 

One CAT 834H, 1/07 
Two CAT 834B 

Track Type 
Three CAT D1ON 

Graders  
One CAT 16H 
One CAT 16G 

Water Trucks  
One CAT 769B — 8,000 gal 
One Wabco 85C — 16,000 gal 
One Dresser 210M — 13,000 gal 
One Dresser 170D — 25,000 gal 

	awiimmummairmigi 
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Leaching 
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Extraction 	Stripping 

SBM 

Cathode 

Copper 

Solvent Extraction Electrowinning Process (SX-EW) 

4I•  
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SX-EW Production Statistics 

• Budget: Avg 67 tpd cathode in 2007 
• Actual: 65.0 tpd (23,675,038 lbs June YTD) 
• Average SX Flowrate: 8,290 gpm 
• Average PLS Grade: 1.53 g/I 
• Average Extraction Efficiency: 91% 
• Average Current Efficiency: 93% 
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Leaching Process Flowchart 

Oxide Leach 

West Oxide PLS East Oxide PLS 

1"11grer BeTr' 
SXEW Plant 

Main Raff Pond Intermediate PLS Main PLS Pond 
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Leaching Statistics 

• Majority of production from North Sil ver Bell 
• 20 ft lifts 

• 0.005 gpm/ft 2  application rate 
• Primarily wobblers with drip lines near property boundaries 
• 60 day leach cycle 
• Acid added to raffinate: 5-8 g/I 
• Approximately 3 lb acid/lb copper 
• Approximately 22 lb acid/ton ore in 2007 
• Recoveries estimated to be about 60% of total copper in the 

leach and 30% of total copper in the rubble 

	1 

Silver Bell Operations Overview 
	

20 



SX-EW Plant Layout 
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Solvent Extraction Plant / Electrowinning Tankhouse 
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SX-EW Equipment 

 

Solvent Extraction Equipment 

 

Electrowinninq Equipment 

General 
8,200 gpm PLS solutions 
Extraction efficiency per train — 91% 
67 tons per day copper cathode produced 

General 
48.9 million pounds per year 
93% current efficiency 

Settlers 

Mixers 

Flow rates 

Dimensions — 65 ft. x 65 ft. x 4 ft. 
2 picket fences per settler 
Settling velocity of 1.96 gpm/ft 2  
Design and building materials — 316 stainless 

Impeller diameter — 4.16 ft. 
80-84 rpm 
Power — 20 Hp 
Design and building materials — 316 stainless 

PLS per train — 4,100 gpm 
Lean Electrolyte per train — 500 gpm 
Organic per train — 4,200 gpm 

Stainless Steel Blanks 
Kidd Process 
Blanks 48" x 39" x 1/8" 
Construction materials — 316 stainless 
Process rate of 125 mother blanks/hour 
Lead/calcium/tin alloy anodes 
anode brushes for mist suppression 

Electrowinning Cells 
58 total cells 
Size — 20 ft. x 4 ft. x 4.78 ft. 
Construction materials — polymer concrete 
61 anodes and 60 cathodes per cell 
Cathode Current Density: Max: 32 A/ft2 
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Solvent Extraction Statistics 

• 2 Solvent Extraction Trains (A & B) 

• 2 X 1 (series extraction) 
• Max PLS Flowrate: 4,300 gpm per train 

• Recently switched from LIX 984N to MAK5510 

• Extractant @ 5 Vol% 

	I 
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Electrowinning Statistics 

• Lean Electrolyte: 
—Cu = 42 0 
—Fe = 1.6 g/I 
—Mn = 0.08 g/I 

Co = 0.150 g/I 
—Temp = 120 deg F 

Add guar and FC-1100 
• 5 Day harvest cycle 
• 95 lb. Cathode/side 
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Harvesting Cathode 
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