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FOREWORD 

by 

Robert S. Warfield 1:./ 

This report was made possible through a Bureau of Mines grant to the 

University of Washington's Department of Mining, Metallurgical, and Ceramic 

Engineering to determine the technical and economic feasibility to mine 

Alaska's Cook Inletcoal and transport it to the West Coast at a delivered 

cost per Btu that will compare favorably with alternate sources of coal and 

other available fossil fuels. Research was conducted by a graduate student 

in 1976, resulting in completion of the requirements for a Master of Science 

degree in Mining Engineering. The Master's Thesis, "Cook Inlet Coal: 

Economics of Mining and Marine Slurry Transport," is a significant part of 

this open-file report and follows the contractor 1 s final report, 

"Feasibility Study of Mining Alaska Tidewater Coal and Transportation by 

Slurry to the West Coast," a condensed version of the thesis. 

The views and conclusions contained in this document are those of the 

author and should not be interpreted as necessarily representing the official 

policies and recommendations of the Interior Department's Bureau of Mines 

or the U.S. Government. 

1:./ Mining Engineer, Alaska Field Operations Center, and Technical Project 
Officer for Bureau of Mines Grant G0264012. 
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U.S. Duronu of Mines 
Alaska Field Operation Center 
P.O. Box 550 
Juneau~ Alaska 99802 
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Attention: R. S. Warfi~ld, Technical Project Officer 
Grant No. GO 264012 

Subject: Final Report 
Gr.ant No. GO 264012 

Project Title: Feasibility Study of Mining Alaska Coal and 
Transportation by Slurry to the West Coast 

General: 

This final report covers work done over the period January 1, 1976, 
to Decomber 31, 1976. Mr. David Brian Hennagin completed the requirements 
for a Master of Science in Mining Engineering based on his work on this 
particular project. The thesis is entitled "Cook Inlet Coal:. Economics of 
Mining and Marine Slurry Transport," a copy of which is here included. 

Insofar as the final repo·rt, with some modification, is a condensation 
of the thesis, reference should be made to that publication for details 
referred to in this report. 

Abstract: 

The extensive subbituminous coal depogits near Cook Inlet, Alasb1, 
have received considerable attention of late pr:i ncipally because of their 
size, nearness to tidewater, and low sulfur co:-,1:•mt. 

As the need for :i.ncreased electrical powe:r: is felt along the West 
Coast, a search is being made for sources of fuE!l other than petroleum and 
natural gas. The State of Washington is the only Pacific Coast state with 
substanti.al coal resources, but because of the ge.o]_ogic settj_ng, much of 
this resource will be availabte only at high cost. 

Reflecting these circumstances, if coal is to be used as a source 
of electrical energy, then it may have to be transported from the Northern 
Great Plains or Rocky Mountain areas or from more remote sites if they happen 
to be locatt!d at or near tidewater. It is this latter situation that is 
re.presented by Cook Inlet coal since it lends itself to relatively cheap 
ocean transport and hence is potentially economically competi.tive with coal 
that must be brought to the West Const by overland transport. 
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Findi.ngs: 

This particular study indicates that: 

1. Coal can be surface mined in the Beluga area about 1.5 mHes 
from tidewater. 

2. Washed and prepared as a coal-water slurry. 

3. Transported to tidewater as a slurry through a 30-inch diameter 
pipeline. 

1,.. Loaded directly aboard an ocean transport prepared to carry 
coal slurry. 

5. Transported to the inland waters of Washington State. 

6. Un~oaded as a slurry at a si.te in the Straits of Georgia and 
pumped to a steam-electric plant. 

7. Delivered at the generating plant for a cost of $21.15 per short 
ton or $1.32 per million B T U based on 1975 costs and a 15% 
D.C.F. See Table l+ and Fig. S. 

Physical Settin8 

The Beluga coal field lies some 50 miles west of Anchorage across 
Cook Inlet. Although other areas have been investigated and show extensive 
coal resources, the zones that have received the most attention and about 
which more is known are referred to as Capps and Chuitna, about 15-20 m:ile.s 
from tidewater. See Figs. 1 and 2. 

Communication from Anchorage is effected by p·r:'c)i. plane (or helicopter) 
to a landing strip in the gem-?ral area, thence by tr.::: ck vehicle over logging 
roads or by foot as requ.ired. A potential water tra:1sport route stretches 
from Anchorage to a dock at Tyonek or by barge direc::: "o North Foreland, 
thence overland as described. 

Chuitna is situated on a plateau about 1500 f·'!et in elevation, and 
much of the coal is above timberline and overlain l:y open lands and tundra. 

Climatic conditions in winter are moderate to severe with temperature 
variations similar to that experienced by Minnesota. 

Geologic S~tting 

Coal beds embraced by the study are contained within relatively young 
gently-dipping formations that extend to the southeast towards Cook Inlet. 
Much of the coal is strippable with overburden consisting of soft si.ltstones 
with some unconsolid.ated sand and gravel. 



Beluga coal is classified as subbituminous with a heat value of about 
7550 B T U on an as··received basis. Average quality of the coal is reported 
at: 

Moisture 
Ash 
Volatile Matter 
Carbon 
Sulfur 
BTU 

Table 1 
-----~--· 

As-Received ___ ..,.......,_,._ ... __ 
28% 
10 
32 
30 
0.15 

7550 

13 
l+l1 

43 
0.2 

10.500 

It is apparent that contained moisture is moderately h:lgh, which 
raises the question of spontaneous combustion upon conventional storage and 
shipping. Slurry transport would obviously eliminate such a potential. 

It is also apparent that. sulfur content is exceptionally low and well 
within present E P A limits for direct combustion. 

To develop coal production at the proposed site will require an 
infrastructure with all facilities to support a large-scale mining operation. 
A road and airstrip will be required plus a fully developed townsite. Si~cc 

a labor pool does not exist, it will have rn be developed at least partially 
from the Anchorage area and boat plus e~:.· transportation to that: community 
maintained. 

Power generation is planned on si~;e by steam turbines powered by coal 
and possibly from fines reclaimed from wae 11ing residues. Since fuel is 
readily available, cost of power is placed at $0.02 per kw.hr. and is included 
under mining costs. Other support facilities costs are shown under Appendix 
A. 

For the economic study here conducted, specific use was made of publi
cations on coal mining, coal washing, pipeline construction and operation, pier 
and dock construction, and shipping by large carriers. In some instances, 
specific costs were taken, then updated and transferred to Alaska with a geo
graphic increment. In other instances, material had to be indirectly asseobled 
and supplementary costs introduced where applicable. 

For construction, a factm cf· L (;'~ was used over capital costs in 
effect in the lower 48. For operat:ircg ccsts, the factor amounts to 1. 74. 
Both of these incremental numbers are e:·:i:: n:i.ned in Hennagin' s thesis. 

8h1noing costs were developed fr·::: MARAD data. Corps of Engineers and 



Coal extraction will be by conventional surface min:ing using drnid ineB 
for stripping, and because of the varied thickness and dip of the coal beds, 
coal will be loaded by front-end-loaders. 

Thickness of coal beds varies from a few feet up to 55 feet. Over
burden varies, depending on the final quantity of coal to be removed, but a 
str:i.p ratio of 6:1 fa estimated for reserves suffici.ent for a 20~year l:ifo at 
the rate anticipated. 

Preliminary estimated mining costs are tabulated in Appendix A. 

Coal Preparation and Slurry Pre~~io~ 

The coal preparation plant envisioned will be a gravity type with j 1.gs 
to upgrade the coal from about 7550 to 8000 B T U. Some work has been done l.n 
the past on Beluga coal at Seattle, and although additional test work will be 
required, it is believed that 8000 B T U coal can be delivered. 

Slurry preparation can be combined with washing and the slurried coal 
stored wet to be repulped when required for pipeline transportation. 

Water 

An adequate supply of water is available from the Chacachatna River 
about six miles from the plant site. This glacier-fed stream has a flow much 
in excess of requirements and is reported to be a non-salmon river. A sump, 
intake system, and pumping station will be required which means that a rela-· 
tively low-capacity power line will have to be built. The Chacachatna has a 
maximum fine silt content of 1000 p.p.m. during summer which drops to 25 p.p.m. 
in winter. The fine silt should be inert and should not interfere with wash
ing, slurry preparation, dr ultimate combustion. Costs are tabulated in 
Appendix C. 

Slurry Pi12eline 

The optimum size of slurry pipeline is calculated to be 30 inches in 
,diameter. Such a size is in excess of coal transport requirements if the 
coal was to be moved on a continuous basis. However, since sh:i.p loading will be 
intermittent, the line has been overdesigned to minimize ship loading time. 

Insofar as pumping will be carried out against a negative (downgrade) 
vertical lift, power for pumping will be moderate and will not be an appreciable 
part of operating cost. Pipeline data and cost analyses are shown in the 
following: 

Fig. 3 
Table 2 
Appendix D 
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Because of the shallow nature of Cook Inlet, a pier to handle ship;;; 
wi.th a capacity of 100~000 dwt. wilt have to be located about 3500 foet 
off shore. The slurry pipeline will come down slope from the mine and be 
carried out on the trestle where it will terminate in a multi.spigot manifold 
for rapid and distributed loading. Pier and trestle concepts are illustrated 
in Fig. 4. 

One alternative to the concept as proposed would be a smaller pipeline 
pumping continuously with storage and repulping facilities at the coast 
fol.lowed by a second pumping system to load the ships. This would have the 
advantage of a less costly pipeline which would be offset by the capital cost 
of storage and second pumping installations. 

A second alternative would be an offshore monopoint buoy system with 
coal moving to the buoy by an underwater pipeline. This would have the 
advantage of eliminating the pier and trestle. The disadvantage would be the 
cost of the underwater pipeline which would have to be buried in the botton 
sediments to eliminate potential hazards of bottom scouring plus the cost of 
a mooring and loading buoy sufficiently stable to withstand the tides and ice 
of winter loading. · 

Cost of .pier and trestle is shown in Appendix E. 

Ships designed specifically for the transport of coal slurry are not 
presently in use although they have been considered. However, ships are being 
used for moving an iron ore slurry, and hence background information is avnilable 
that can be applied to coal. 

One very significant question with respect to slurry transport by ship 
is, to what extent can the coal be dewatered so as to minimize the cost of 
moving the water component of the slurry? It is here proposed to remove water 
by drainage and to do this, j,t will first be necessary to remove clay contained 
within the coal as mined. These and other related factors are discussed in the 
text of Hennagin's thesis. 

An optimum ship size of 100,000 dwt. is proposed that would carry 
66,000 dry short tons of coal that would be contained within a slurry that is 
60% coal by weight. 

Ship data are shown in Table 3 and ship costs in Appendix F • 

. Q..ff-Loadin.8....R_ier and Dewatering 

Estimated costs of tl1.r·se part:s of the cycle are shown in Appendix G 
and Appendix H. I 



Conclud:i.ng Observations 

Barging costs from Cook Inlet to the State of Wac~htngton have hccn 
the subject of investigations, and barging per se appC:~ars to be more econom"i
cal than slurry transport. For :i.nstance, representat:i.vcs of a lnrgc ear:; tern 
barging company visi.ted Seattle in November and stated thnt they could move 
coal over the suggested route for a cost of less than $6 per short ton. This, 
obviously, is a considerable reduction from the $8.37 per ton here quoted for 
shipmcmt by slurry. As opposed to this, no accompanying figures were prcGentcd 
for loading and unloading, and hence it is difficult at this stage tn make a 
direct comparison. 

Mining costs have been taken from U.S. Bureau of Mines publications 
based on estimated costs on the Northern Great Plains and increased by factors 
previously referred to for Alaskan operations. There is, however, a suggestion 
that the. "ideal" conditions encountered in the Great Plains area cannot be 
attained at Beluga even with the Alaska factors introduced and that the number 
of employees is low which in turn would increase the size and cost of the 
townsite. 

In summation, the estimated costs for conditions and dates cited are 
placed at $1. 32 but could range upward to $1. 50 per million B T U. 

·Donald L. Anderson 
Professor 
Mining Engineering 
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Table 2 

Slurry Pipeline Data 

Nominal diameter, inches 24 30 

Inside diameter, inches 23 .25 29 

Solids concentration, by weight 55% 55% 

Specific gravity of. slt).rry 1.186 1.186 

Pumping velocity, feet per second 7 8 

Slurry capac:i.ty, cubic feet per second 20.64 36.69 

Slurry capa::!ity, gallons per -minute 9263 16466 

Slurry capacit.y, short tons per hour 274.9 4888 

Coal capacity, short tons per hour 1512. 2688 

Head loss, feet water per 100 feet pipe 1.60 1.59 

Head loss for 16 miles of pipe, feet water 1352 1343 

Altitude loss, feet (1150) (1150) 

Net loss for pipel:i.ne, feet water 202 193 

Slurry horsepower re.quired 560 950 

Pump efficiency 90% 90% 

Drake horsepower required 622' 105~ 

Effic:iency of motor 
-

Installed brake hr}rsepower -{3 puri!ps cperaflrig,- 1. -st.?ndby}83o- J.:400 

Energy required per y~cr, kilowatt-hou::::s 

for 4,380,QOO tons coal pe.r yeal.' 

for 8~ 760,000 tons coal pzr year 2,987,200 

-, ~424,900 

2,849,800 
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Ship sizes, DWT 

Average speed, knots 

Length, feet 

Beam, feet 

Draft, feet 

Horsepower 

Capacity, short tons 

Allowance for bunker fuel 

and fresh water, short tons 

Slurry capacity, short tons 

Dry coal capacity, 60% coal, 

short tons 

Diameter of slurry 

pipeline, inches 

Round-trip time, days: 

sailing 

docking, both piers 

wait for slurry 

load 

unload 

delay allowance 

Total 

Round-trips per year per ship 

Number ships for: 

4,380,000 tons coal per year 

8,760,000 tons c.m1l per year 
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Table 3 

Ship Data 

70,000 

16.5 

810 

116 

42 

19,000 

78,400 

_!2 BOQ. 

76,600 

45, 960 

24 

7.07 

0.17 

0.06 

1. 27 

1.27 

1 

10.84 

32.29 

3 

-6 

79,000 

16.5 

820 

121 

43 

19,400 

88,480 

]:_L850 

86,630 

51,980 

30 

7.07 

0.17 

0.06 

0.81 

o.81 

9.92 

35. 28 

100,000 

16.5 

890 

128 

'• 7 
23,000 

112,000 

2 ,000 

110,000 

66,000 

30 

7 .07 

o.17 

0.06 

1.02 

1.02 

1 -·---
10.34 

33.85 

2 

--4 -- -
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Table 4 

Cost Summary 

Costs in dollars per short ton of clean coal 

and final cost per million BTU's 

System I II III IV v 

Coal tonnage per year, 
millions of short tons 4.38 l1. 38 8.76 8.76 8.76 

Sluiry pipeline 

diameter, inches 24 30 24 30 30 

Ship size, DWT 

thousands of tons 70 100 70 79 100 

Number of ships 3 2 6 5 '• 
Costs: 

Mining 7.80 7.80 6.40 6.40 6.40 

Washing 1. 95 1. 95 1. 70 l. 70 1. 70 

Slurry preparation 1. 95 1. 95 1. 70 l. 70 1. 70 

Water 0.10 0.10 0.07 0.07 0.07 

Slurry pipeline 0.46 0.57 0.23 0.29 0.29 

Loading pier 1. 94 2.04 0.97 0. 98 1.02 

Shipping 10.37 8.37 10.37 9.40 8.37 

Off-loading pier Q.94 LOO o.47 o.48 0.50 

Dewatering 1.27 1.27 1.10 l.10 1.10 --- ---- --- ·--
Total 26.78 25 .05 23.04 22.12 21.15 

Per million BTU's l.67 1. 57 1.44 1. 38 1.32 
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MINING 
30°/o 

SHIPPING 
40°/o 

FIGURE 5. COST BREAl<DOWN FOR SYSTEM !! . 



Production rate, millions 
of tons raw coal per year 

Capital costs: 
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APPENDIX A 

MINING COSTS 

Present value of total mine cost 

Town site 

Road 

Airstrip and facilities 

Total 

.Annual operating cost 

4.818 9.636 

42,540,800 70,901,300 

8,896,800 14,828,000 

2 ,371,600 2, 371 ,600 

2,807,600 2,807,600 

56,616) 800 90,908,500 

22~333,100 37,221,900 
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'Discounted cash flow analysis, mine, 9, 636 ,OOO 

tons raw coal per year 

Annual cash j:low = 90,908,500 x o.15976 -· 14,523,500 

less\depreciati~n .. 4 t 545' 400 

Depletion + net profit = 9,978,100 

Revenue.-.•. ·-··"'··-· •.. 111 • •••• (i. ,,-•• ' ••••• -. i e (»,.-A·· •• ~ e. (!. 0 •.••• --.-.- 56,-11-2,3<?0 

Operating cost •.•.•••••• 

Subtotal. 0 " •••• " fl •••••• If • 0 e • 0 • 0 ......... 0 •• e • " •• 0 •••••••• II 18' 890' 400 

Depreciation ••.• 

Gross profit •. ••••••e•••••••••••••••-•••4'••••••••o•••o•• 

Depletion ••. 

Taxable income •••• 

• ••••• ., ..... b It ~ • 0 ••• 0 ••• - • 

e•eee•eeeo••oo~eao<1ea41eeeet1t'llfl'll4fl00ilte 

Jlederal income ta.x, . " . "' .. !Ii' •••• o ...... 

~54?,~0o 

14 '3!15} 000 

5,611,200 

8,733,800 

~36~,900 

Net profit •••.•••••••••••••••••••••••••••••••••••••.••••.. 4,366,900 

Revenue per ton= 56,112,300 + 8,760,000 = 6.40 per ton 



-17-

APPENDIX B 

~OAI, WASHING AND SLUIUfi PREPARATION COSTS 

Coal Washing Costs 

Plant capacity, tons per hour 

Capital cost 

Annual operating cost 

750 

13 ,l-t40) 000 

5,792,000 

Slurry Preparation Costs 

1,500 

23,520,000 

. 10,060,000 

Slurry preparatfon costs taken to be j_dentical to coal washing costs. 
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Discoun te<l cash flow analysis 

coal washing, 1500 'fPII plant 

Annual cash flow= 23,520,000 x 0.15976 • 

less depreciation 

Depletion + net profit • 

Operating cost ••• 

Subtotal(! .............. o. 

3,757,600 

J~176 ,000 

2,581,600 

Depreciation ••••• 

Gross profit. 

••••••••••••••••••s•e&•eoei••••••c••o•••••••• 

••ooe•••1t•••••••1J••••••O•t••e•11••••••••0•••••••• 

Dep le ti on . ....• I'> ., •••• °' "' • 

Taxable income •• 

Federal inco1ne tax . . (t ........... ·Q • o •• · •••• " • e •••••• o • ., •••••• o •• 

Net profit. I) ••• " •••• fl • e •• & It ........ It> ••••• Ii' t!I fl' ..... " •• 0 •••• fi G •• "' • e 

Revenue per ton ·- 14, 908,400 • 8, 760,000 = 1. 70 per ton 

10,060,000 

4,848,400 

1,176,000 

3, 6 72 '400 

12490,800 

2,181,600 

.!J090,800 

1,090,800 



System capacity, GPl1 

Cap Hal costs: 
I 

Pumps, installed 

Power line 

· Pipel{ne, installed 

T0tal 

Annual operating cost 
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APPENDIX C 

WA'fER .SUPPLY COSTS 

\ 
'i 

2,250 

955,500. 

144,000 

8211, 700 

219,000 

4,500 

1,114,800 

144,000 

12370,900. 

2,629,700 

438,000 
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Discounted cash flow analysis, 

water supply, 4500 GPM 

Annual cash flow= 2,629,700 x 0.1.5976 = 

less qepreciation 
\ 

Depletion + net profit = 288,700 

ReVenue . .. ti ••••••• 0 ill •••••• - II • e-·~ • fJ 0 • ••• 0 • 0 f) e •• '3 0. 0 •• l'l • 0 0 0" • " 4' t. 1-, 04-2' 600 

Opera ting cost . ....•. " ........•.... o •• e o 9 • IJ 11i ,, •••• ·- ••• 11 •••• " • 438, 00_~ 

Subtotal .. .......... °' • ~ •••• " ••••• o ••••••• ~ • l't • a • c •• o •••••• ., o o • 604, 600 

Depreciation ... " ti ••••• e •• e .. !II. 0 ••• 0 •••••• 4l $ •••• 0 D. ill."'. & • D ~ •• t'l 131,500 

Gross profit . .. <l 0 •• 0 ••• ., " •• 0 •••••••• & "'G "' ••• "' ••••••• e • 0 (lo ••• e ~ • 473'100 

Depletion. , .•. , ..................... a •••••••• n • • • , •• o ••• t; s- •• o _ ... 10,!t i 309 ... 

Taxable . in com·e . •...• $' •••• e • It • Q •• 0 •••••••••••••• 0 •• Cl •• a Cl, ••••• 

Federal income tax .. o " "' Iii •••• - •••••• & • "' ft ••••. " •• "' ••• e ••••• " • 9 • & 

Net profit ..... $. e 0 Cl. 6 ••• ii. fJ •• 4 •••• II •• & •••••• «'fl.· ••• tt. ti~ ••• 0. 

* Revenue per ton= 1,042,600 · 8,760,000 = 0.12 per ton 

* 

184,400 

184,400 

Including water cost of 0.05 per ton of coal already in operating costs 
of mine and plant, incremental cost of water per ton of coal is approxi
mately 0.07. 
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APPENDIX D 

SLURRY PIPELINE COSTS 

Coal tonnage per year, 
millions of tons 4.38 4.38 8.76 8. 76 

Slurry pipeline qiameter 
inches 24 30 24 30 

Capital cost of pipeline 
and pumping station 7,442,700 9, 333, 400 7,442,700 9,333,400 

Annual operating cost 208, 200 252,200 238, 100 280,700 
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Discounted cash flow analysis, slurry pipeline, 

30-inch diameter, 8,760,000 tons per year 

Annual cash flow = 9,333,400 x 0.15976 = 
less depreciation= 

Depeltion + net profit= 

1,491,100 

466,700 

1,024,400 

Revenue ............ "' .......................... · ........... o .. • .. • • .. .. 2, 542, 000 

Operating cost. . • . . . . . . . . . • . . • . . . • . • . . . . . . . • . . . . . • . . • • . . • . . . • . . 280, 700 

Subtotal ... " ... ,. .......... & ............. o •••••••• o., ••• ., ••• <'I II".... 2 ,261,300 

Depreciation ............. -.... ~ .. 'I> ••••••••• I> •••••• '° ....... .,. II..... 466, 700 

Gross Profit . .................. e • ,,: •••••••••••••••••••• " ••• , •• * • • .. 1, 794, 600 

Depletion . ..... Cl • e •••••• "' ll ••••••• II ••••••••• " •••••••••••••••• <'I • • 254 '200 

Ta1xable income ..... o •••• o"'. (I •••••• * ••••• O' •••••••• * .......... fl".. 1,540,400 

Federal income tax. . . . . . • . . . . . . • . . . . . • • • . • . • . . . . . . . • . . . . . . . . . . • 77 0, 200 

Net profit . ...... lfl- a ••• " •• G- • .: •• !l ••••••••••••• 0 ti •• It •• 0 fl oB ••• ., "' • 0 •• 770,200 

Revenue per ton= 2,542,000 + 8,760,000"" 0.29 per ton 
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APPENDIX E 

LOADING PIER COSTS 

Ship size, DWT 70,000 79 ,000 100,000 

Capital costs: 

Berth 12,936,000 13,406,400 14,817,600 

Trestle 12,348~000 _12 ~ 348, 000 12~348,000 

Total 25,284,000 25,754,400 27,165,600 

Annual operating cost 2,496,900 2,509,100 2,533,400 
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Discountc~d cash flow analysis, 

load:lng pier, 100, ooo DW'J.' ship 

Annual cash flow= 27,165,600 x ().15976 = 4,340,000 

less\ depreciation + .1,358,300 

' Depletion+ net profit = 2,981,700 

Revenue ••••• II' ••••• °' •••••••• ., • $ • e ••• e QI • .a •••••• ct $ •••• • ., • • .. • • • • • • 8 , 9.5 9 , 200 

Operating cost •.•••••••••••••••••••••••••••••••••••••••••••••. J,533,~00 

Subtotal •• .,. • • • • "' • • • • • • • ifl •••• ~ • • • o • * •• ~ • • • • • • • • • • • • • • • • , .. • • • • s o 6 , 4 2 5 , 800 
I 

Dep ie cia ti on ••• e ••••••••••. " ., •••••• o ••••• o ••• , • o •••••••• "" ~ o • • • • h358 , 30~ 

Gross profit •••••••••••••.••••••.•• ~.~························ 5,067,500 

Depletion. e • _ •.••••• o •••••••• "' ••• a ••••• ,.., e •• o •••••• " It •••••• ., ••••• 895,900 

Taxable income ••••.•••••••••••••• o. o •••• °' •• .,. e,, ••• ,, ••••••••••• l~,171,600 

Federal :J~ncome tax" •• " e • ~ ••• ,, $ .... * ••••••••.•• i'i e •• o •••••••• it ., • °' a _2 ~ 085 , 800 

Net profit ••••••• l)o •• " °' o •••• « °" • ., •••• ,. • e " tJ ••• " • (I ........ d •••••••• " 2, 085,. 800 

Revenue per ton= 8,959,200 f 8,760,000 = 1.02 per ton for 8,760)\-000 

tons per y'ear 

= 2.04 per ton for 4,380?000 tons per year 



.. 

" 

Ship size, DW1' 

Capital cost per ship 

Annual operating cost per ship 

Number ships used for analysis 

; 
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APPrmnrx F 

SHIP COSTS 

70,000 

36,500,000 

5,298,150 

·6 

79,000 . 100,000 

40, 800 '000 l15, 000' 000 

5,464,500 6,192,850 

5 4 



-26-

Discounted cash flow analysis, 

100,000 DWT ships 

Annual cash flow= 180,000,,000 x 0.15976 = 28,756,800 

less depreciation - 9 ~000,000 

net profit= 19,756,800 

Revenue ••••• 

Operating cost •••••••• 

Subtotal . .......... °' °' ......... ,, • 41 ••••••••••• (l •• (l ........... tt••······-· 

Depreciation .••.•••••••••. 

Taxable income •. • • • • e·• •Ii•• o • • •" e $ • • t • • • • • • 11 • o • • • o o o e •••a• o • 111 If• o 

73,285,000 

&f.J.]:.L'!_OO 

48, .513' 600 

39 ,513,600 

Federal income tax ..... Ill ••• (! ........................ s-. ti {I• ••••••••• 19_2 756 .. ,800 

Net profit. o" ••••••••••• "' •••••• A .............. e." ............ ,." •• 19, 7·56,, 800 

Revenue per ton= 73,285,000 · 8,760,000 = 8.37 per ton 

.. 



Ship size, DWT 
' 

CapHal costs: 

Berth 

•rrestle 

Total 

Annual operating cost 
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AfPENDIX G 

OFF-LOADING PIER COSTS 

70,000 79,000 100,000 

7,700,000 7,980,000 8,820,000 

.2.1.100, ,OOQ_ 2, 100, 000 _s.100, 000 

9,800,000 10,080,000 10,920,000 

1,435,000 1,445,000 
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Discoun tcd ·cash flow analysis, 

off-loading pier, 100,000 DWT sh:l.p 

Annual cash flow= 10,920,000 x 0.15976 = 1,744,600 

less depreciation ~OOQ 

net profit = 1,198,600 

Revenue •• ,. 4,399,200 

Opera ting cost . . o • o • $ e ••••••• , ••• o e o •••••••• ., o .............. . 456 000 

Subtotal ..... 18' o ••• • •••••••••••• 9 ••• " •• (1 ~ •• ,, •••• & "'. °'. 111 ••• ~ •••• 2, 943,200 

!-l~preciatione. & 8 ••• '-•• e. ~ ••••••••• C>' 8 ••••• e ...... • .•••••••• dlo ••• __ 546,000 

Taxable 

Federal 

. income-. 9 ••••••• e ••• ,, ••••••• 11 e $ 9 •• Cl e ••••••• 0 ••• 0 •••• 8 

in come tax a t • • 0 • e e C & o • o • 0 e o (I 0 0 Ill e • e a e 0 t ;l e e G II' ti e t tl e $ 4 • 9 

f 

Net profit ............. &•••••••••• ••oet•ceeeG1t4li•O•Oe04'1JfOOOO 

2,397,200 

_l, 198, 600 

1~198,600 

Revenue per ton= 4,399,200 ~ 8,760,000 = 0.50 per ton for 8,760,000 

tons per year 

= LOO per ton for 4,380,000 tons per year 
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APPENDIX II 

DEWATERING COSTS 

Coal tortnage per year, 
millions of tons 4.38 4.38 8.76 8.76 

Slurry pipeline diameter, 
inches 24 30 24 30 

Capital costs: 

Pipelines: 

Slurry 175,325 225, 725 175' 325 225, 725 

Water return 49,675 49,675 49,675 49,675 

Dewatering plant ~1000' 00.Q_ _8,000,000 _14) 000 '000 14,000,000 

Total 8,225,000 8,275,400 14,225,000 14,275,400 

Annual operating cost 3,328,800 3,328,800 5,781,600 5,781,600 
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Discounted cash flow analysis, dewatering, 

30 inch diameter pipeline, 8,760,000 tons per year 

Annual cash flow= 14,275,400 x 0.15976 = 

less depreciation 

net profit ·-

2,280,600 

713~800 

1,566,800 

Revenue.• Ille tee e 6 f ••so e • e ~ 6 •Ill 6 •; • • e • O G 6 a••• e o; •-a• 0 • l;I It e 1l o •ea It 0 ti 0 9 ,629 ,ooo 

OJ?erati11g cost ........ a,, ••••• fl ........ <lo ••••••• 'fl •• Cle ••••••• e ••• ft. _2 ~ 781 .. , 60Q. 

Subtotal .. o ••••••• · ........... " •••• o ••• ., • o ., ................ 1' • • • • • 3, 84 7, 400 

Depreciation ... ~ .. .......•....•.•.. er • •• .,, o •• •• " •••• Ii ••• It.·-. o $.. 713, SQQ 

TB.xable income .... fl. tt ••••••••••• 9 • o • ..... • •••• ,, o Cl •••••••••• o •••• _. 3,,133,600 

Federal income tax ..... fl •••••••••••••••• "' ••••••••••••••••• ., I). e 1 2566,800 

Net profit ••••••••••••••••••••••••••••••••..•••••••••••••••••• 1,566,800 

Revenue per ton = 9, 629, 000 8,760,000 = 1.10 per ton 


