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Executive Summary 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅMining engineering programôs capstone project 

 

ÅGoals 

Å Work as a team to produce a sound mine design based on valid 
assumptions 

Å Attain a new perspective on development process 

Å Display comprehension of mine engineering 

 

Å Result 

Å Placed a large coal deposit in southern Alaska 

Å Performed detailed design of the mine project 

Å Produced numerous professional quality reports 

Å More prepared for entrance into mining industry 
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Geography 

Development of Alaska Coal Fields ï UAF Class of 2011 
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Topography 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅThe permitted area lies between Moose Creek and 
Wishbone Hill. 

 

ÅTopography is typically low rolling hills gently rising in 
elevation trending north. 

 

ÅThe topography does not present any obvious 
challenges to access and development. 

 

ÅThe hilly terrain should provide good options for settling 
pond placement while presenting relatively small 
catchment areas.  
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Topography 
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0.5 mi 
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Climate 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅTypical of Southern Alaska 

ÅModerate winters and warm summers 

Max: Avg: Min: Sum:

Max Temperature 81  °F 44  °F

Mean Temperature 68  °F 36  °F

Min Temperature 55  °F 29  °F

Heating Degree Days (base 65) 84 29 0 10469

Cooling Degree Days (base 65) 3 0 0 5

Growing Degree Days (base 50) 18 2 0 735

Dew Point 60  °F 25  °F

Precipitation 0.90  in 0.01  in 0.00  in 4.62  in

Snowdepth 12.0  in 4.6  in 1.0  in -

Wind 46  mph 6 mph

Gust Wind 62  mph 25  mph

Sea Level Pressure 30.82  in 29.82  in 28.44  in

-31 °F

Prec ipi tat ion :

Wind:

0 mph

16  mph

Sea Level  Pressure:

Temperatu re:

-16 °F

-19 °F

-24 °F

Degree Days:

Dew Poin t :
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Coal Market 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅSimulated with assumptions: 

ÅMine mouth power plant 

Å Consuming 18,000 tons ROM coal per day 

Å 24/365 operation 

Å 30 year contract 

 

ÅProvide electricity to Anchorage/Wasilla area 

 

ÅSupplement dwindling Cook Inlet natural gas supply 
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Mine Layout 
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Deposit Data 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅSurvCAD intensive 

Å280 drill holes imported 

 

Modeling Method

Triangulation

Area (Acres) 18,567

Seam Thickness (ft.) 11.53

Average Depth of Cover (ft.) 614

Maximum Depth of Cover (ft.) 1,117

Elevation (ft.) 1,235

Maximum Surface Elevation (ft.) 2,105.00

Coal Density (lbs/ft
3
) 90.00

Coal Tons (st.) 419,741,219
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Deposit Data 

Development of Alaska Coal Fields ï UAF Class of 2011 
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Longwall Production Scheduling 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Panel Dimensions 

Å 1,000ô by 10,000ô 

 

Å Scheduled Production and Advance 

Å 1,000 linear feet of advance per month 

Å Estimated 20,000 tons ROM coal per day 

Å Estimated 550,000 tons ROM coal per month 

 

Å Assumed Production Variance 

Å Standard deviation of 80,000 tons per month 

Å More realistic model 
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Longwall Production Scheduling 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Coal Recovery 

Å Calculated at 84.6% in 10,000ô panel 

 

Å 8 months in panel 

 

Å Longwall moves scheduled to require 50 days 
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Longwall Production Scheduling 
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Longwall Production Scheduling 

Development of Alaska Coal Fields ï UAF Class of 2011 

CY Month LW1 Production

2013 July-13 364,909

2013 August-13 558,001

2013 September-13 567,003

2013 October-13 573,037

2013 November-13 544,864

2013 December-13 564,814

2014 January-14 570,151

2014 February-14 551,637

2014 March-14 556,964

2014 April-14 538,196

2014 May-14 558,366

2014 June-14 552,568

2014 July-14 573,856

2014 August-14 388,627

2014 September-14 30
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Project Economics 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Capital projects 
Å Capital distributed over three years 

 

Å Longwall/Conveyance Equipment 
Å 15 year useful life assumed with low salvage value 

 

Å All other mine equipment 
Å 10 year useful life assumed with no salvage value 

 

Å Price Indexes and Escalation 
Å Operating Costs escalated at 4.02% per year 

Å Capital Costs escalated at 3.8% per year 

Å Revenue stream escalated at 5.34% per year 

 

Å Western Mine Engineering 
Å Source for all indexes and capital costs 

 

15 



Project Economics 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Conclusions 

Å NPV of $56,000000 USD 

Å 15% discount rate 

Å ROR equal to 30% 

 

Å Western Mine Engineering 

Å Source for all indexes and capital costs 
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Selection of Processes 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅHeavy Media Cyclones 

Å Accommodates high percentage near gravity material 

Å Flexibility to handle variation is grade, quantity and size 

Å High efficiency  

ÅOnly effective up to 28 mesh 

 

ÅFloatation 

Å Longwall generates high fines content 

Å Effective below 28 mesh 
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Yield and Grade 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅAssume a 50/50 blend of Buffalo 5 and Premier 2 coal types. 

Blended Coal Specific Gravity Wt % Ash % 

Cum Wt 

% 

Cum Ash 

% 

50/50   1.3 37.93 2.12 37.93 2.12 

2 1/2 in to 20 mesh 1.3 1.4 13.55 10.27 51.48 4.26 

1.4 1.5 5.32 23.95 56.80 6.11 

1.5 1.6 4.66 34.01 61.46 8.22 

1.6 1.7 4.23 42.95 65.70 10.46 

1.7 1.8 13.29 59.31 78.99 18.68 

1.8   21.01 38.80 100 22.91 

Blended Coal Specific Gravity Wt % Ash % 

Cum Wt 

% 

Cum Ash 

% 

50/50   1.3 37.05 2.05 37.05 2.05 

Under 20 mesh 1.3 1.4 21.7 7.35 58.75 4.01 

1.4 1.5 4.9 21.75 63.65 5.37 

1.5 1.6 2.95 32.85 66.6 6.59 

1.6 1.7 2.65 38.1 69.25 7.80 

1.7 1.8 11.15 57.5 80.4 14.69 

1.8   19.6 37.7 100 19.20 
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Clean Coal Recovery and Grade 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅHM cyclones (+20 mesh) is 65.70% with a 10.5% ash 

content. 

 

ÅFlotation circuit (-20 mesh) is ~80% with a 5.1% ash 

content. 
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Mill Throughput 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅBased on production planning, average annual will be 6 

million tons 

 

ÅAssuming 3 weeks of down time for the wash plant per 

year, thus 344 operating days/year 

 

ÅMill input will be 726.6 tons per hour 
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Size Separation 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅAchieved using vibrating wet screens 

ÅOne 4ôx14ô of 1 İ inch aperture 

ÅOne 6ôx16ô wet screen of ı inch aperture 

ÅSeven 8ôx16ô of 20 mesh aperture 
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Heavy Media Cyclones 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Input of 323.1tph 

 

ÅFive 24ò heavy media cyclones 

 

ÅResults in 212.3tph of clean coal 
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Floatation 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Input of 393.5tph 

 

ÅThe necessary volume for  floatation is 1284ft3 

 

ÅA bank of three 500ft3 cells 
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Dewatering 

Development of Alaska Coal Fields ï UAF Class of 2011 

ÅDrain rinse screens following the heavy media cyclones 

Å Dewaters product 

Å Recovers heavy media 

 

ÅSieve bends following the floatation circuit 

 

ÅClean coal products are further dewatered by centrifuge 
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Development of Alaska Coal Fields ï UAF Class of 2011 
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CM Section Equipment 

Development of Alaska Coal Fields ï UAF Class of 2011 

Continuous Miner: JOY 12CM15B 

Å Cutting height = 12 ft 

Å Loading rate = 17 ï 30 tpm 

Å Dual sprocket chain conveyor 

Å Wethead cutterheads 

Å 2300 volts 60 Hz 
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CM Section Equipment 

Development of Alaska Coal Fields ï UAF Class of 2011 

Shuttle Car: JOY 10SC32D 

Å 33 ton capacity 

Å 6 mph top tram speed 

Å Regenerative braking 

Å Low maintenance 
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CM Section Labor 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å 2 personnel on continuous miner per shift 

Å 2 personnel on shuttle cars per shift 

Å 2 mechanics per shift 

Å 4 personnel on bolters per shift 

Å 4 laborers per shift 

 
 

31 



CM Section Production 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Advance by 36ô cuts 

Å 10 loads per cut 

Å Average 32.2 min load-haul cycle time 

Å Advance 4 cuts (144ô) per shift 
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CM Section Production ï contôd 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Minimum of 205ô advance per day 

Å 3 shifts per day, 6 days per week 

Å Belt and utilities advanced every 2 days 

Å Sundays used for maintenance 
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Gate road Development 

Development of Alaska Coal Fields ï UAF Class of 2011 
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Gate road Development 

Development of Alaska Coal Fields ï UAF Class of 2011 

20ô 

195ô 

85ô 

Stability factor = 1.27 
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Underground Belt Conveyors 

Development of Alaska Coal Fields ï UAF Class of 2011 

System sections: 

 

Å Gate roads 

Å Sub-mains 

Å Mine mains 
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Gate Road Conveyors 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Width = 60 inches 

Å Length = 14,000 ft long 

Å Material flow = 7,000 tph 

Å Speed = 829 fpm 

Å Power = 6,700 hp 
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Sub-main Conveyors 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Width = 72 inches 

Å Length = 6,000 ft long 

Å Material flow = 8,000 tph 

Å Speed = 765 fpm 

Å Power = 3,000 hp 
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Main Conveyors 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Width = 72 inches 

Å Length = 10,000 ft 

Å Material flow = 8,000 tph 

Å Speed = 765 fpm 

Å Power = 4,500 hp  
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C
 

CM Section Ventilation 

Development of Alaska Coal Fields ï UAF Class of 2011 
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#3 

#2 
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Belt 

Check curtain 

Check curtain Stopping 

Intake 

Return 



CM Section Ventilation 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Fire resistant belt  

Å Atmospheric Monitoring System (AMS) 
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Strata Modeling 

Development of Alaska Coal Fields ï UAF Class of 2011 

Å Finite Difference Modeling 

Å First applications and methods 

Å FLAC 6.0 2D 

Å 16,000 cell model 

Å1000ô longwall face  

Å Multiple models generated 

 

Å Modeling Process 

ÅCreation of strata 

ÅMine 

Å Run model 

Å Perform analysis 

Å Make adjustments 

Å Repeat 
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