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Eerward Looekingl Statement

ThiS preject IS a fictitious, design conducted as an
EXercise for academic purpeses. e results are hased
Upen a nUmBEer eff assumptions that Were necessary to
complete the preject, But which have: net been field-
validated. Results 6f this project should net be
construed to represent actual conditions, INteENtionNs, 6r
designs, In this region. The project involved limited
SCOpPE andl reseurces, and shoeuld e regarded as a
conceptual exercise. Entities which contributed data te
thiS project bear no: respoensikility for the' results
contained.
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Ovenview

Erom 1916-1968' 7NV tons mined In: area
Bitumineus Coeal with: banded Shale
Cleaned! Coal: 11,710 htu/in, 0.4%, Sulfur, 15%, ash

Ownership: Union: Paciiic and Hawley: (1983), ldemitsu
(1988), CIRI (1995), Usihellir(1997-Present)

Other Deposits; Nearhy:
Mine Designeadtfier 1 Mipy.
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Reserves

Seams = 17/
ROV Tiens = 10,800,000 tens
Clean Tlons = 6,480,000

Average Seam Thickness = 6'10”
Max depth ol deposit = 700!




Seam
BB
NAVA
JV2
BD1
UN1
UN2
UN3
CH
MT
MT1
MT?2
DV
EM
MY
ES
SW
MN

Density(tons/ft3)
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%
60.00%

Recovery Thickness (ft)

14.92
6.76
7.01
9.41
4.72
4.68
4.32
3.25
6.89
4.44
5.25
7.23
6.44
4.50
7.34

11.53
7.37

Cleaned Coal (tons)
203,647
50,741
40,073
107,273
91,318
91,979
101,837
123,009
280,810
12,957
15,308
432,428
366,807
440,308
1,229,667
1,931,617
957,544









Wishipene: Hill:
Stripping Raties
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NORTHERN SECITTION
u 17,500,000 tons; waste
u 2,000;,00 tens coal

4

8 156175 Stripping ratior (tons coalt: tons Waste)




VITD STRIP SECII10ON
u 29,640,000 tons; waste
u 4°000,000" RONIFtens: coal

15 6:46 Stipping ratior (tons coal : tens Waste




SOUTHERN SECTION (PI'TT SECTION)
s 1000 radius, pit recovering approximately: 95%
OIf Mineanier coal @ 600" Deptn
5 2,011,221 tONS Waste

— e ek ~

5 3, (11,945 ROM tons coal from: pit

/4

5 15 7.06 stripping| ratior (tons: coal & tons, Waste)




Overall Stripping Ratie

70,500,00 tens; waste
10,000,000 tens coal
127 stripping ratier (tens coal: tens Waste)



1za0 1400 1600 1&00

Fmmmmmmmm




Wishiene: Hill:
MiRing Method



Develop Open Pit

x 1000" Radius

= 600" pit depth

s 60 degree overall pit slope
n 30" benches

Waste willf e dumped/steckplied

- — -
; ™ W




Layoeuit Strips 100" wide x 500" leng

Performi bex cut te commence Strip mining
s [nival tinmate: depthrwill e 400!

DUmpr Waste nte existing epen: pii

i =
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Begin lead en sequence for strip mining
s 3 strips x 100" = 300’ strip development
m 2 strips x 100" = 200" @ 400" depti next to pit

a [Leave a stiiprat 200" for containing dump
materal 1 pit




Begin sequence:

= 2007,400" and 600" depths for each step in
seguence

x No more than 200" highrwall

x 200" and 200F depths will e minead: te using
conventional blasting technRigues

s 600" depui will lberreached using cast blasting
Inter existing mined out: stips

——t1 1
e s D R
e



Continue seguence

Old pit 1S; continually: filled With excess
swelltrock: created by blasting




Reclaim areas filled

= Reclamation must occul; continueusly: with
active: stifpr mining Within 500!

s DUmp materal will've moved back te mined
EUT strips fier reclamation




Einal reclamation

s PIt IS full and willfnew: be a dumjp site

a Slide Indicates lecatien ofi oldl pit anadl final
St

x Reclamation will' rettrmn land ter erginal
CONtOUr




Wishihone Hill:
Preduction



Wash Plant

3000 tens/aay: (feed)
1800 tens/aay’ (product)
60% average: recovenry: (lby weight)

72 gallons, per minute: plant use and
dischange

$6.1.9/10n coal pProcessing cost (tons
preduct)

Preduct: 15%:) ashi, 0.4%:; sulfur and
11,710 Btu/lb.



Plant Elowsheet

140 tons/lu F.OM coal

'

300 ton Cone

o —

Feeder Brealker

Fine Coal
Cyclone

84 Tons/Hr
Product To
Stockpile

Eaw Coal Screen

Product

-l
-

Prumary Rolls
Crusher (6™-)

Refuse

Secondary Rolls
Crusher (17-)

Refuse

56 Tons/Hr
Retuse to
Pond




To Wash or Not To Wash?

Average Weekly Coal Commodity Spot Prices
(Dollars per Short Ton)

Central Northern lllinois River
Week  Appalachia Appalachia Basin Basin
Ended 12,500 Btu, 13,000Btu, 11,800Btu, 8,800 Btu,
1.2 802 <3.0 802 2.0 S02
0.8 SO2

2/06/09 $66.45 $66.00 $55.00 $13.00
2/13/09 $68.20 $66.00 $55.00 $13.00
2/20/09 $68.20 $66.00 $55.00 $13.00
2/27/09 $68.20 $66.00 $55.00 $13.00
3/6/09 $68.20 $58.00 $55.00 $13.00
3/13/09 $68.20 $58.00 $55.00 $13.00
3/20/09 $68.20 $58.00 $48.00 $13.00

Energy Information Administration




Pit Slepe Design




Pit Slepe Design

Assuming:

B = 10° (angle of dip)

@ = 50° (table value for sandstone)

c = 11,500 Ib/ft2 (table value for soft rock)

F.S. = Factor of Safety Specific Gravity = 2.6

¢ = cohesion (Ib/ft2)
A= area of the failure plane

A5G Then:
W_— welight ]?f _block_ o w = 154.991 x 106 lbs
3 = angle of discontinuity from A = 3455 .2 ft2

surface
@ = friction angle

FS =8.23

& 00,00
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(el FPit
Ground Movement %

2007

-

Direction of Mining

iming
Used a TMIN' ofi 55ms; fior 20" burden, Previols R
and a multiplier ofi 2.0 for 27" Rew.

Used a Hole to Hele delay: of 8ms
WIthIR rows

Used incremental rew: te rew timing
INCreases.




Designead Pattern

total lbs ANFO

210,235.00

total ANFO

210,235.00|lbs

costibh ANFO

0.27

BCY shot

166,666 67 |BCY

costy booster

7.00

total pf

1.27 |Ibfyd"3

cost! cap

30.00

hMaterial Cost

64 464 96

drill rate

150.00

drill cost

450.00

drill time 80°

(.60

drill/hole cost

270.00

driller cost

55.00

driller time/hole

.60

driller cost/hole

33.00

powiman cost

£5.00

Total Blast Cost

Assumed %cast
By Chart

Total costfyd cast

95,400.96 §

powiman time/hole

.35

powman cost/hole

19.25

Usibelli Avg

material/hole

671.51

Truck/Shovel

drill+labor/hole

32225

Costlyd

Total hole cost

993 .70

Excluding drill/blast




Conventienal Blasting

OVERBURDEN
(L) bench Height 30 ft ft
(B) Burden 25 ft
(d) Hole diameter 0.885 ft
(J) sub Drilling 8 ft
(H) Blast hole Height 38 ft
(I) charge length 25 ft
(S) Spacing 35 ft
(We) Explosive Weight Ib per hole Ib per hole

ft
ft
ft
(T) Stemming 13 ft ft
ft
ft
ft

cubic yards per hole
V= yd™3 yd™3

POWDER FACTOR
0.78 Ib/cu.yd 0.78 Lb/cu.yd




Conventionall Blasting:
Vertical IHele




Conventionall Blasting:
Angle Hole




Conventional Blasting:
Patienn




Wishibene HHill:
VWater Management



Precipitation

sUTTON 2 E, RLASKA (G0E915)
Period of Record : 1/ 1/1978 to 12/31/2885
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Precipitation Prehability,

“UTTOM 2 E, HALAZKA (508915)

Period @ 1/ 1/1973 to 12/31/2007

FPrecipitation Probability in a 2-day period

a0
a0
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Jan 1 Mar 1

May 1 Jul 1 =ep 1 Mow 1 Dec 31

Febh 1 Apr 1 Jun 1 AUZ 1 Dot 1 Dec 1

Day of Year Hestern
Regional

Probabkility of indicated precipitation quantity in a 2-day period Clirate

starting on the plotted date. Smoothed with a 30-day rurning mean Filter.

Centapr




>torm event

100 year 46 nours

yeal Precipitation (1n.) Pronaniity (%)

il 0.01 72
Z 0.1 42
3 0.1% 553
4 V.5 23
/ 0 15
11 0.75 9.9
18 1 ofd)
22 L5 4.5
25 2.11 4

o0 422 2

®
-t

10)0) 6.44 1




Topics

Peakibischarge Methoed
s Peak Dischange
Sediment Pend [Design
u Capaciby

x Soll less

Slurry:Pend [Design

s Capacity

= Embankment



\Watershed Boundary,
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Sediment Pond
- Runoff (Q) 100 yr — 48 Ar storm
ne() = 6.602 inches | P
. P=8.44 mches
" CN=84.7"
. 5=181

» Runoff volume =
4. 95 millieon cu. fit.




Sediment Pona
Peak IDischarge 100y — 48 i sterm

* g, IS about 400 cfs/mi?/in
e A'is 0.32 square miles

* Q iIs about 6.602 inches

e F i50.81

* g =(400)(0.32)(6.602)(0.81) = 691 cfs



Sediment Pond

Settling Velocity,
m 0.001542593 ft/sec

USing 10 feet Hydraulic Radius

Jiotal Volume
x 1.32 million cubic fieet

Cover abeut 447,685 sd. fi.

Annuall Sediment accumulation
= 0.43 tons/acre



Slurry: Pend

total velume: of fines, for 10 year lifie
= 15.3 M cubic feet

maximum: ReIght eff Embankment
42 feet

Settling pend water voelume
n 605,284 cubic feet

Water depui of settling pend
= 3 feet



Liner fier Slurry: Pend

60 mil HDPE

Pretection
s 12 or mere Inches: ofi granular materals



Downstream Method

“Water line (3 £

15 \
Salt
Core

/ Fine Eefuse

;

1 42

Coarse Materials

Liner




EquUipment Selection

Equipment Selection was designed around ar 30,000 ten: per
day eperation



Equipment:
Haul Truck
Loader
Shovel
Loeader

[DoZEer

Powder
Truck

Viotor Grader

Man Carrier

Maintenance
Truck

Drll

Water Truck

Equipment Selection

Provider

CAT

CAT

Bucyrus

CAT

CAT

Aameor
LLC

CAT

FORD

FORD

Atlas
Copco

CAT

\Y/[eJe[]]

785 C

908K

295HD

980H

D10

HB09154!

16 M

£350

F550

DM-M3

785C

Powe
It

(Hp)
1348

950

149

560

156
2917

<[0)0)

500

950

1348

Max
Width(fit

)

21.78

19.4

8.43

15.9

12

16

11

18.86

21.78

IVlax
Lengith(ft
)

36.17

=10

2494

30.4

35
361.3

20)

24

66.5

36.17

Articulatio
n(deg)

86

40

40

n/a

18
47.5

20)

18

35

36

Velocity,
(mph)

Variable:
variable:
Slow

Variable:

variable
10

variable

variable

slow;

variable

# of
Equipmen
t

Cost

$11,900,000

$2,000,000

$3,000,000

$500,000

$500,000

$100,000

$500,000

$30,000

$50,000

$750,000

$1.,000,000



« 785 C Haul Trucks
(150 ton capacity)

1 993 K Loader
(22 cubic yards)



Y

EquUIpment Selection

=« DAOLIF DeZers



Equipment Selection

N Bueyrus) 295 HD
(17 cubic yards)
A DrilEMaster BM=Ms




Wishihone Hill:
ECONOMICS



Mine Econoemics
1,000,000 tens for 10 years

Capitall Costs

 EquIpment Fleet: $23.4 millien
. SUppont Equipment: $2.1 millien

. Site Infrastructure: $22.8 million
. Development. Costs: $26.2 million
Total Capital Costs: $74.5 millien




Mine Econemics
1,000,000 tens for 10 years

Operating Costs

. Supplies & Materals;: $13.77/ ton
. Salaried Persennel: $2.01/ ton
. Hourly: [Lalber: $6.14/t6n
. Processing Cost: $6.1.9/ten
- Trucking Cost: $16.50/ton
Total Operating Costs:  $44.61/ten



Mine Econoemics
1,000,000 tens for 10 years

etall capitall cost per ten: $12.42
Operating cost per: ton: $44.61
laxes & Royalty. per tone $3.92
Totall cost per ton: $60.95
Blended: coal price: $100/ten

Net profit per ton:  $39:.05($23.43 V/year)




Mine Econoemics
1,000,000 tens for 10 years

Coal Price IRR NPV @20% Interest
$85 =380.22% -$43,,976,030
$90 1°20% -$35,877, 791

<0)0 11.00% -$20,288,144
$110 17 74% -$5,636,189
$120 2.3.34% $9,015,766

$130 28.25% $23,667,721



Mine Econoemics
1,000,000 tens for 10 years

Coal Price vs. IRR

30.00%
25.00%
20.00% -

& 15.00% -
10.00% -
5.00%
0.00%

110
Coal Price (USD)




Mine Econoemics
1,000,000 tens for 10 years

Payback

$80,000,000
$60,000,000
$40,000,000
$20,000,000
$0
-$20,000,000
-$40,000,000
-$60,000,000
-$80,000,000
-$100,000,000




conclusions

5 PFOJECT SNOWS: maleinal  ECONOMICS BANLS
OWN

i EConomics Wwoeuld Iimprove Whnen: comnined
WITH NEArY AEPOSILS







Wishloene: Hill:
Support Slides



Cast Blasting

Key Parameters

TMIN fer 20!
Shot Length 5001 fi expl/nole
Bench Depth 90 fit: fiole lenyir
Bench Width 100 fi SR
Width/Depth 1.11 9
HIFH delay 8l ms N=e)
stemming 14.00 ft Rock
backill 6.001 fit Drillhele

55.00
2,213.00
96.00
72.00
0)5e]0)

10;000.00
Z96]0)
10.63

ms
|6)
fit
fit
SG

\VOD
SG

Inch




Wishbone Hill

Time Study Results

Wishbone Hill Clean Coal
Stockpile to
Palmer Rail Loadout

127.9 Miles Round Trip

Trip No. Trip Times (Round Trip) |Time of Day (start) |Comments

#1 05707139 PM Moderate Traffic
#2 057451510 P Moderate Traffic
#3 053111429 A Yery Light Traffic
#4 05444 (10:42 A Light Traffic
Longest Trip 057451510 Phd

Shortest Trip 053111429 AM

Average cycle time 055472




Timing

TVINE 1.5 16 3.0 X TMINFdeal
Ruler ol thumip;, 1O0ms/iow,
Incrementall Increase With rows

Extira 60 ms or So; for final rews fior:
packbreak

Viay: tse: Ujpr 1o 25 ms, Within rews



Burden

8100
15.00
(100
19.00
Z20)10)0)

Spacing
24000/0)
%5 0)0)
30.00
<100]0)
30.00

Pesignead Patterm

PF
3.89
1.66
1.22
(90}
1.04

LLBS/iit spacing

110.65
36.92
B M
7 SATRT
73.77

holes/500;
%N 0)0)
20.00
16.67
16.67
16.6/7

used holes

25.00
20.00
(00
00
17.00

Timing
0)50]0)
110.00
2:80.00
360.00
510)0)10)0)

RTR delay

0.00
(0)0/0)
(210)0]0)
130.00
140.00

e Burden

8.51
15:96
18.09
20.22
21.28



Runoefi: Curve Numbers

Land T

permanent at grazing

mature, no grazing

r neatly iy




Adjusted Curvve Number

Adjustments to Runoff Curve Number {CN) for Dry
or Wet Antecedent Soil Moisture Conditions

Factors to Convert Curve Number

for AMC Il to AMC | or AMC Il

Curve Number (AMC II) AMC | (dry) AMC Il (wet)
10 0.40 222
20 0.45 1.85
30 0.50 1.67
40 0.55 1.50
50 0.62 1.40
60 0.67 1.30
70 0.73 1.21
80 0.79 1.14
g0 0.87 1.07
1.00 1.00




Sediment Pond

MAXIMUM PERMISSIBLE VELOCITIES FOR
DIVERSION DITCHES AND POND SPILLWAYS*

PART A - UNLINED CHANNELS

Clear Water
Permissible
Manning Velocity
Material n

Fine sand, colloidal

Sandy loam, noncolloidal

Silt loam, noncolloidal

Alluvial silts, noncolloidal

Ordinary firm loam

Stiff clay, very colloidal

Alluvial silts, collodial

Shales and hardpans

Fine gravel

Graded Toam to cobbles when noncolloidal
Graded silts to cobbles when colloidal
Coarse gravel, noncolloidal

Cobbles and shingles

COCOO0OO0OO0OO0ODOO0OO0OO
WO W WM N R




\Watershed Boeunaary.

By e _ Sraniio gl




Matanuska River
Runofii (@) 100 yr— 46/ hr sterm
- Q=6.77 INCNES
. P=844 mches
. CN =86.08
. S=162"

» Runoff velume =
181,618,323 cublc
fieet $7




Matanuska: River
Peak IDischarge 100 — 48 il sterm

* g, IS about 185 cfs/mi?/in

e Ais 11.55 square miles

e QIs about 6.77 Inches

e F i1s0.98

e g =(185)(11.55)(6.77)(0.98) = 14,173 cfs



manningrs
coefficient:

()
0,02
0:025
0:03

0.035

L/D ratio

Hydraulic Radius ( r ) L/D=8.04*(1/6)/n)

1 fit

402

322

268

230

3 ft

483

366

322

276

10/ fit

590

472

593

337



Settling Depth

Hydraulic Radius; (r)

manningrs

COefficient 1 feet 3 feet 10 feet
0)10)2 3 2 2
0.025 4 3 2
0.03 4 4 3

0.085 5 4 3



Sediment Pond

g = peak discharge (cis)
Vs = 0.001542593 fi/sec NRSAESgefigNEiH) W = widthi (Tt.)

\/s = setiling velocity

Vs=Q/(I*w) (Ft./Sec)
[=3W/
w = 386 ft. vol=1,318,921 cu ft
| = 1159 ft. Depin = 21

Area = 447,685 sq. ft. Hydraulic Radius= 10t



Fragmentation Distrubution (Coal)

\

50 100

median (x)cm




Fragmentation Distrubution
(Sandstone)

50 100

median (x)cm
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