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1. INTRODUCTION 

This report describes the limited 

exploration completed on the Coal Licences of 

Pan Ocean Oil Ltd. i.n the Pine Pass area between 

January lst, 1976 and December 31, 1977. 

The exploration carried out in the field 

was limited to two attempts to locate a suitable 

site to drive an adit into the seam believed to 

have the most potential in the area. The procedures 

used, the drillholes completed and the cat work 

done are described in the report. 

In addition to this work,. two reports 

assessing the project were completed by consultants 

other than ourselves. These reports are: 

(i) Conceptual Appraisal of the Pine Pass Coal 

Project by The Roberts Consulting Corporation 

January 1976. 

(ii) An Evaluation of the Pine Pass Coal 

Property by Rescon Developments Co. Ltd. 

January 1976. 
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1. INTRODUCTION (Cont'd.) 

These two reports were prepared for 

Pine Pass Development Ltd. who had at that time 

an option from Pan Ocean Oil Ltd. on the property. 

These reports are self-explanatory and we are 

enclosing them as Appendices A and B respectively. 
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2. EXPLORATION : 

Two attempts were made to locate a 

site from which an adit could be driven into the 

main prospective seam in the area (see Dyson, 1975). 

In this previous work it was concluded that "the 

primary objective of any additional work should 

be to establish without doubt the quality of the 

coal present in the low ash seam present in the 

Hasler Creek-Johnson Creek area". This seam 

had been penetrated in this area by drillholes 

75-8, 75-9 and 75-10 (see Fig. 1). 

2.1. Program #l (May-July 1976) 

It was decided that the optimum location 

for an adit site would be immediately adjacent 

to the main Hasler Creek Forestry Access-road. 

Surface mapping indicated that a likely location 

for the seam crossing the road would be on Coal 

Licence 2941 immediately on the north side of the 
/------ 

Hasler road. An angle hole 76-11 
L/J 

was completed 

at a depth of 170 feet (52 m) and logged. 



4. 

2.1. Program #1 (Cont'd.1 

As can be seen from the lithologic log 

of this cored drillhole and from the geophysical 

logs a coal seam tentatively correlateable to 

the objective seam was penetrated. The geological 

configuration of the area was worked out and the 

Surface Sketch Map (Fig. 2) and Cross-Section 

(Fig. 3) were prepared. 

Based on this a bulldozer was employed 

to trench the outcrop in an effort to locate the 

seam. Despite several days of trenching the seam 

was not located at surface either at road level 

or higher on the hillside above the road. 

In some places the bulldozer found the 

till to exceed 30 feet (9 m) in thickness and 

bedrock was never reached. In the area believed 

most likely for the outcrop of the seam the 

bedrock was continuously exposed and no coal was 

found. Trenching adjacent to this area failed to 

reach bedrock and the attempt to locate an adit 

site was abandoned. 
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2.1. 

2.2. 

Program #1 (Cont'd.) 

Two explanations are offered: 

(a) the geology is more complex than realized 

and the seam penetrated in the drillhole is 

not continuous to surface. 

or. 

(b) the structure is perhaps slightly steeper 

than postulated and the seam outcrop is 

covered by excessive till. 

There is insufficient evidence to 

prefer one alternate over the other. 

Program #2 (December 1976 - February 1977) 

After failing to locate an adit site on 

Coal Licence 2941, a new attempt was made on 

Coal Licence 3570 approximately 800 metres 

northwest of drillhole ?ESL 75-9 

A road was constructed mostly over a 

pre-existing trail from the Hasler Creek access 

road onto Coal Licence 3570. A coal seam was 

intercepted by the road near the northeast corner 

of the coal licence and preliminary stripping of 

, 
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2.2. Program #2 (Cont'd.) 

the outcrop indicated it to be similar to the 

objective seam. To verify this, two rotary 

holes, 77-l and 77-2, with depths of 470 feet 

(143 m) and 300 feet (91 m) respectively were 

completed. While correlation of these two holes 

(see logs) was not totally certain it did appear 

that the exposed seam was probably the objective 

seam. 

It was decided to prepare the adit site 

to have a 30 foot vertical rock face at the entry. 

While doing this, the bulldozer uncovered both 

faulting and folding in the coal seam. A suitable 

location for the adit no longer existed and 

furthex attempts to locate an adit site were 

abandoned. 
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3. REXLAMATION 

The surface disturbance associated 

with Program #l is totally reclaimed to 

the satisfaction of the B. C. Forest Service. 

Some minor reclamation.is still to be completed 

in association with Program #2. This will 

be completed in 1978. 



4. CONCLUSIONS 

The need to obtain a bulk sample still 

remains. A program with a budget adequate to 

construct roads to structurally undisturbed areas, 

to carry out limited additional drilling and to 

obtain a bulk sample should be developed. 

Surface mapping in the southeast area 

(Highhat River to Mink Creek) should also be 

completed. 

December 1977 
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- _... -__-_.. COh'CEPTUAL APPRAISAL bF PINE PASS COti PROJECT 

. 
.. - ., '. .. - _ .__ .~~-. ,.- . 

. _~. _. _ 

1.0 INTRODUCTION _.... 

:.~ ._ 
The proposals set out in this‘reporf: are the outcone of a concept developed 

from a review of the geological reports issued by Paul.Dyso~ Consultants. They 

also reflect what is considered-to be the most appropriate approach to the 

problems inherent in the Pine Pass area requiring the least financial exposure .~ . . 
to the participants for'the establishment of a viable mining operation. 

. ._. 

: . ._ : .:. ._ 

: _’ 
4’ 



. 2.0 PHILOSOPHY 

The following points are relevent to the'concspt: 

2.1 Approximately $600,000 has.been spent to date on mapping and wildcat 

borings to determine structure and seam.quality. Ihe results indicate 

that the area is difficult to interpret geologically and'that large . 

2.2 

.2.3 

2.4 

. 

I 

.- 

Page 2. 

areas are heavily distorted and h&e steep strata inclinations and 

faulting. 

In such.a situation similar wide spread investigations, while 

undoubtedly adding to the total information, are likely to continue to 

produce detail which is insufficient for any purpose other than genera1 . 

structural determination. The possibility that such work and 

expenditure will locate a more attractive area than that already known 

cannot be discounted but the chances'of such an eventuality are 

considered to be remote especially when all the advantages of the 

Easler.Creek minesite location are ev&ated. 

From present knowledge it appears that there is no possibility of 

establishing a basis for a viable large scale mining operation producing 

plus~1,OOO,OOO tons p.a. without extensive and costly drilling . . 

'programmes having a low probability for success. Furthermore the total 

expenditure required.by such a programs is unlikely to be forthcoming 

from any source at the present time'particularly if the eventual 

operation is underground. 

. 6 . 

As a logical deduction therefore, further exploratory work should have 

as its objective the initial establishment of a smalI mine producing 

300,OOO'tons p.a. capacity and entatling as little risk as possible 

both in exploration and subsequent mining development. The possibility 

of such a mine does exist in the area between Hasler and Johnsen Creeks. 

A proportion of the cash flow from'the operation could then be used on 

further exploration and expansion of the project. 
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-3;O- AREA REQUIRED FOR-A SHALL~MINE OPERATION 

-.-..:- To establish a .3 million tons p.a; operation it is necessary to delineate 

reserves for a fifteen year'operation. This wquld give sufficient time tq . . 
repay capital and generate profits commensurate with-the risk, It would also 

provide time for further exploration on other.potential areas to permit the 

operation to'expand or'continue at the same-level of production for a longer 

period. ' -- : 

L.. _, _ -1 - _ _ . _. 
-: 

3.1 The initial area is defined as follows: 

Saleable coal 15 years at .3 million tons per annum 4,500,000 

Production - assuming no washing 4,500,000 

Average seam thickness between Hasler. and Johnsen 
Creek.% (agmme only the.lower seam is recovered) . 15 feet 

At an S.G. of 1.5 giving 93 lbs. per cu. ft. of - 
coal in the solid the area required is 

4,500,000 x.2240 P 
15 x 93 x 9 x 4840 . 

166 acres 

With a mining recovery set at 50% to allow for mining losses and no 

washery reject allowance, the total area required is only 332 acres. . 

. 
. 

. 



4.0 DEFINITION OF AREA BODNDARIES 

. 

Page 4. 

According to Structural Cross Section G'- Gl there is a flat top to the 

anticlinal structure 500 feet wide near boreholz DDH 10. At Johnsen Creek the 

flat section of ihe anticline has a width of 1,800 feet - Section B - Hl. The 

distance from a possible entry near the Hasler Creek nine to borehole DDH 75 - 

10 is 3+ miles. Assuming the anticlinal structure is flattening to the North‘ 

and that the average &dth of the flat section on the anticline Frest is 1,200 

feet, there is an area of 509 acres withid these boundaries which is more than 

en&& to satisfy the criteria defined in section 3.0. SEE PLAN 1: 
4 

. 

. 

. 

.* 
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5.0 MINING~&HOtiS - : 
: =_ .- ._ _.. i _:. ‘-. .-.- 

_ - _. "L? . : 
___ _..-_ _ ___ . . - 

5.1 -Longwall .~ 
;.' .-I'. -r.-: :.'::.-~ __~_ 

-L I ., : . - 

An operation of the size proposed with the defined area could not 

'- justify the cost of longwall mining %n capital expense or in-the cost . 
of the almost inevitable experimentation subsequently required to 

perfect the system. Therefore despite the ability of the system to , 

negotiate the grades anticipated $.t is not considered'to be a viable' 

alternative. 
-.. 

‘. 

5.2 Hydraulic Nining 
. . ._ 

. 

Era&nation of the roof strata in the borehole logs indicates the 

overlying roof strata is sandstone to a height of at least 10 feet 

above the seam, thickening to 25 feet in the vicinity of borehole 

DDH 75 - 9. Thus the criteria desirable for hydraulic mining of 

good roof conditions, thick seams an&grades over 7O appear to be 

satisfied. Should further geological information confirm the adoption 

of this system then a mine plan would be formulated according to the 

requirements of this system. It is possible that mine'entries in 

Johnsen Creek might be.justified if the overall long term advantages . . . 
offset the initial increase in cost. 

5.3 Continuous Mining 

Should further exploration indicate sufficient reserves having a dip 

of.10 Deg. or less then continuous mining using a bard and pillar 

system has many advantages. The final selection of a system, or 

combination of systems would be made after further investigation. 'It . 

is reasonably certain however that suitable face operations can be 

. . 
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: 
. . 

conducted in the lower seam within the defined area. As the capital 

costs and productivity for both continuous mining and hydraulic mining 

are of the same order. of magnitude it is not necessary at this stage 

to be specific. For the pu?poses of this report, continuous mining, 

has been chosen to illustrate.the.cost structures likely to be 

encountered; Should hydraulic mining be the overall choice, the costs 

of production are likely to be less than those for continuous mining. 
. 

. 

.d 

. 

_’ . 

. 

. 

‘. 

: 
. . . 

. 

. . 

. 



6.0 DEVELOPMENT PLAN-- .- . T-Y _  ̂ : - __- 

._.. _- 
.' - ::'I: ._ 

. . 

On the assumptionthat continuous mining would be the adopted system, the 
. . 

overall concept is described below. 
L 

-. .: 

6.1 A surface area would be cleared ajacent to the Hasler Creek Mine as 

The outcrop would be exposed across the anticline shown on the plan. 

of sufficient width to drive six headings along its atis - that is 

500 feet of seam uncovered. The area immediately in front of 'this -'. . 

outcrop would be levelled and‘contoured for the surface facilities. \ 

- 6.2 Two groups of three headings would be driven in'the seam from the 

outcrop along the axis of the anticline.providing intake and return 

airways as shown on Plan I.' These headings would be extended to the 

&imum distance required and then the pillars would be taken on the 

retreat. The coal on either side of these main entries wouid be . - . 
-extracted to the maximum extent possible by the installation of panel _ .._. 
conveyors.* The face line would retreat'gradually back to the portals 

if no other.developments were undertaken. 

'If further development on the flanks was possible these main entries 

would be preserved intact for ventilation, transportation and men and 

materials access. . . 
. 

..‘. 
: 

6.3' As illustrated.in Pl an II the underground equipment would be located 

for maximum versitility and efficiency. This plan is 'extremely simple 

and unsophisticated layout whereby the element of risk is minimised. 



6.4 

6.5 

6.6 

Page 8. 

,The x&ne planning would have always as its objective the exploitation 

of the maximum area with optimum production. At every stage the 

possibility of hydraulic mining on the steeper flanks would be evaluated 

to extend the development into areas where the steeper dips preclude 

the use of continuous miners. . . 

The coal would be carried from the.mine on trunk conveyor which would 

.deliver directly into a crusher,, screen and coal storage complex. 

Since the ash content is so low as to obviate the use of a coal 

preparation plant, the surface &installations would be minimal. 
.-J 

From the coal storage bins the output would be carried by contract 

truck haulage to a siding located eight miles from'the mine on the 

British Columbia Railway. Sidings and a rail loading facility would 

be constructed on this site. 
-. 

. 
6.7 Until such times as a bulk handling terminal is constructed at Prince 

Rupert, the coal would be shipped via Neptune Terminals in Vapcouver. 

._ .’ 
.: 

.,: ‘. >’ ;_ 

.’ 

. 

. . 

: 

. . 
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- : 
_' 

.7-o- FACTORY rNFAvoG OF THE PROPOSED scwm 

. 

7.1 Low capital cost 
. 

: . 

This project has the potential of being.the cheapest Installation in . 

Canada. . No washing plant, no h&sing; short haul to rail, thick seams 

with simple mining system. 
,_ . .._- 

._. - .-:... _._~ '--.._ . 
- 

7.2 Employee Recruitment .' .. ._ 
. .~. _ 

The relati,vely close proximity of Chetwynd as a base gives this project 

a tremendous advantage over other developments scheduled in the area. 
, .- 

- I . . _ _ .- 

: 

. . 
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8.0 SURFACE FACILITIES RECUIRED '. 

: 

8.3.1 Power Supply 

Connection to the B.C. Hydra supply would be most desirable and 

would be investigated. To our present knowledge there is no major 

difficulty in obtaining power from Hydra but if it should be " 

impractical then local generation is a viable alternative. 
. . 

- 
. 

8.3.2 Nine Dry i Bathroom . ; 

Bathing facilities'for 100 men should be provided. There are a 

number of prefabricated units available which are relatively 
. 

inexpensive and are entirely adequate. 

8.3.3 Workshop And Store 

., Repair facilities, for the day to day maintenance of machines must 

be provided together with a store containing an inventory of 

spares covering most frequently required parts. 

: . . 
8.3.4 Offices _ _:. : '. -_ '( _...; -. 

Pre-fabricated units would be adequate to cover the. clerical and 

administrative functions required at Colliery level. 

8.3.5 Ventilation Fan, Wine Healer, Lamp Cabin . . 

8.3.6 Storage areas are other normal requirements. 

. 

, 
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. 

.9.0 ECONOMIC ANALYSIS - OPERATING COSTS __ 

--___- ..__ --d--L----- .- --.--_.--- _--- ____ 
z-- --- _ t -. _- . -z:-. ‘_ . . . _: 

9.1 

- - I.- 

. 

9.i 

. .._ 
T.-.. 

. 

Assumptions and Statistics . _~ - 
-. ----. .-. -~ -_- .---_ ___-- -_..-.-._. __ - :---_ ___ .- -.-_ 

~a). Saleable output 300,000 long tons p.a. 

b) _ Analysis of product (see Report Vol. II qages 66'and 78) 

L.L. I.M. 
-_ _ .Ash. 

;:I. - 1.4 
- ‘5.7 

VM 
.I :p:c: 

l5.1 -. 18.4 No preparation plant required 
."80.6 - 74.5 

F.S.I. 3 -2 : . 
---_ _ 
c) .Mine will produce coal on 47 weeks per annum 

d) 'Nine will produce coal on 5 days per week 

-e)' Production shifts per day - 2 

f) Continuous miner'production units - 2 a... ._ '- _._ _ . . - __ 
g) Production shifts per week - IO 

~.h)-Production per unit shift .- 400 tons - - _ -- ._, 

i) Production per week - 8,000 &ns . 

.j)' Production per annum i 376,000 tons 

.k). Labor.foree -' 

..z- I. :. 
93 employees and staff 

_T)--Hourly rate (average) -- $8.00 .~ 
:m): Production bonus - $60.00 per.week 
.- :. -_ .‘. _ - 
n) Over&ne 152 at time:plus one half- ::;:-::.; - - 
.---- .-__ __ _. _-L 
Labour .Requiremen.ts .--.~_.---_--- ---.---.--2. __ 

-The..classificationsstipblated.aire.for.the-assumed c&tinuous-mining 

operation.. This represents the likely'maximum number of personnel \ 
required as the,other alternative of hydraulic mining if properly 

applicable would not be as labour intensive. 
- _- .._ .-~-_.~.__- 1- . . _ - . _~ 

~-~_r=-r-esr: J P. . 2 - 
;--, 1 f _I - . .._ 

-7------ 
-- ._ L --_._ -_--_--___ _ 

----_-_ --_- -- 
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9.2.1 Underground'- P*oduction and Maintenance ._ 

Category Day Afternoon 
Shift Shift 

Night 
Shift 

Total 

Fire'Bosses .i .2 

Miner Operators 2 '2 

Timbermen 4 .4.. .._ 
Shuttle dar Driv&s 4'e .,4 . . 

',y' .- 'Conveyor tiea :. 2 

Supply Men .- 
.. . Mechanics' : 

.l 1 _. 
Electricians 1 I ..I . 

.General .2' 2 

4' 

'2 . 

2 : 

2 

.6 : 

4 

4. 

4 

6 

18 18 12 48 

. . . 
. 

. . 9.2.2. Surface 

Lamp Cabin I 1 2 

First Aid h Bathroom 1 1 - 2 

Coal Handling 2 '.,2 4 - 

supplies 2. 2 .4 

Mobile Equipment 2- -2 1 5. 

. 8 8 l- 17 . 

. 

9.2.3 Maintenance - Surface Workshops and Plant 
_- 

Mechanics 2 2 .- .4 . 

Electricians 2 2' - 4 

Welders . t 1 2 

5 5 10 



.’ 

. . 
: ‘. 

.: 
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.: 
. 

9.2.4 Administration ' 

Category Day Afternoon 
Shift - .Shift 

Night .A Total 
Shift . . . . 

Managers 

. Shift Bosses ' 

Surveyors 

Store Men 

Training Officer & 
Personnel 

Cledxl 

'Gen. Surface Supt.' 

Tech. Engineer 

Electrical Engineer 

.- 

1' 

'., 
1. 

_. 1 

'2 

- 

. 

L 1 

1 3. 
- .- -2 

I 3 

: 2 

- 4 - 

1‘ 

1 _. 
I 

11:. ..5 2 18 . . 

9.3 
‘.. 

statistics . 
. 

Total all employees - 93 

Output per manshift - 17.2 tons 

9.4 Prod&&n Costs - Weekly Basis 
- 
._" 9.4.1 Labour _ %. 

Award earning 65 x 8 x 40 
Overtime 15% 
Bonus 
Staff 
Fringe Benefits 

. 
. . 

Lad'oir cost per ton $5.35 

20,800 
3,120 
3,900 
8,000 

.7,000 

42,820 



. 

. 
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.’ 

9.4.2 Material Costs 
..-. 

., . . 

Without historical data it is difficult to precisely estimate material 

costs for a particular operation. The figures given below are based 

on experience and general knowledge of the industry. 

_ . . ‘. . . 

: : Cost Per Ton 

A) Face Ifaterials : 
: . . 

:'. 
Timber, roof bolts, brattice, vent tubes etc. . 
Nachine consumables, picks, oil, greases 

B) Repairs and.Maintenance Materials 

Machine parts, replacement of cables, conveyor 
parts, belting etc. 

C) Major Overhauls 

Cost of major overhaul to all equipment on a . 
two year cycle,' estimated at 25% of new prices. 

D) Wine Services 

Rock dusting, re-timbering roadways, bricks 
. and concrete, general support. 

E) Direct Shop Charges '_ 

Cost of materials and services supplied to 
underground by the surface service department. 

F) Electric Power 

Estimates cover unit power cost, maximum demand 
charges etc. 

G) Nine Heating . . 

Propane consumption. 

Material Cost Per Ton 

: 

. 

1.15 . . . 
. . 

1.35 

0.55 

0.25 

020 
- 

0.40 

0.15 . 

4.15 
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. . 
. 

. 10.0 UNDERGROUND EQUIPMENT COSTS 

.-- : . 
. 

ITEM ., . UNIT NO. TOTAL COST . 
* 

. . i:OST MID 1975 
. 

. 

Jeffrey Helimiuer 120-H-1, 950u 

Joy - 10 SC 26 Shuttle Cars, 95Ou' 

Stamler.Breaker - Feeder 
-: 

Roof Bolting Machine - Fletcher 

Aux. Ventilation Fans h Tubes 

Transformers 750 RVA _.., 

Mining Section Stitchgear 

Trailing Cables Per Section 

,Couveyors:- Trunk & Panel 
(including belt & accessories) 

354,000 

'76,700' 

55,500 

43,700 

7,000 

40,600 

62,350 

42,000 

. . . 

Transformers For Conveyors With Switchgear 

Man Riding Vehicles 

Pumps, Trickle Duster etc. : 
. 

Supply Tractor h Trailers 

H.Tr.Cable & Switchgear 

Fire Nghting Equipment - Pipes 

Mine Drainage - Pumps & Pipes 

Hain Roadway Rockduster 

Telephxes : ', 

35,lOd 2 

10,000 2 

36,000 2 

4d,boo 

Miscellaneous 

. 
. . 

Replacement Capital - 7th Year 

(averaged out) 
‘i 

. 

2 

4 

2 

4 

2 

2. 

2' 

i 

. 

.. 

.. 708,000 

3‘06,800 

. lll;ooo 

87,400 

.28,000 

81,200 

124,700 

84,000 
- . 

2,000,d00 

160,000 

70,200 - 

20,000 

-72,000 

100,000 

85,OOd 

.25,000 

40,000 

. . 30,000 

i50,boo 

4,283,300 

1,6;6,000 



. 

, 

. . 

11.0 SURFACE EQUIPMENT AND FACILITIES 
._ . 

. . . 

._ 

Power Supply and Switchgear , - . 
Wne Dry 

._' 
Workshop and Store ..' 

Inventory . _ .I,- .. * . 1, 

Offices 
. . .._. 

. 
Ventilation Fan, Mine Heaters etc. 

Screens and'storage Bins ~. . 
R&ads and Surface Earthworks. 

. Upgrading Road to Siding. 
.., *. 

Siding Construction and Loading Facilities 

" Mobile Equipment 

'Miscellanebus 

/ 

- ,’ 

. 

‘_ 

/ 

. 

. . 

. . 

. 
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l;ooo,o~o 
. 

150,000 

150,000 

750,000 

80,000 

‘100,000 

i50,ooo 

1b0,000 

300,000 

750,000 

500,000 

500,000 

$4,730,000 

. . 

. . 



12.0 OPERATING COSTS - WEEKLY BASIS . . 

.Page 16. 

. . 

Production -'long to&i (also sales tonnage) 

Labour 5.38 x 8,000 ., 

Materials 4.15 x 8,000 . . . : 

Transportation aud Rail loading '. 

Labour Training $700 per man/year . . 

Labour Turnover Cost * 

Administration, Consultancy etc. . 

Contingencies 

Coat per ton F.O.R. Pine Pass 

Freight - Pine Pass‘to Neptune. 

Neptune - Loading charges 

Royalties : 

Iisurancis etc. 

Sales, Head Office Charges 

Cost' per long ton F.O.B. Neptune 

. 

.- . 

I' 
._ i' .' . . 

. 

- 

I  

42,800 

33,200 . 

.9,600 . 

. 1,400 

. . 600 

2,000 

10,000 : 

99,600 ._ 

12.45 

12.00 

1.25 

1.50 

. .30 

1.00 

$28.50 

r 
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13.0 MARKETING . _ _ _ 
_ ____ .-__~_ _ _ -.- ___. _ --- __.- _ .-.A--. ___' 

. 

For the'purpose of estimating cash flows and au economic quamary of the . 

project a value has been conservatively fiGed for the uti$isation.of this coal 

as a steam coal and 'also as a metallurgicaJ blend. 

.- . _. 
13.1 Steam Coal . . 

. . 

--.. .-. . 

In comparison with Byron Creek exports and with current tenders. 

accepted iu Taiwan, the value of this coal for steam raising is 

estimated at $35.00 per long ton F.O.B.:Vancouver. 
_. 

13.2 Metal&rgical Coal. 

. .-. 
.: 

. . _ 2.. 
-i&ii the.pr&se characteristics of- the coal are known following 

..L - - 
coking tests it is more diffi&if to fix a realistic price for this 

. . . . 
coal'asca metallurgical blend. Hbwever:a.reasonable figure would 

be $40.00 per long ton F.O.B. Vancouver. 
. . 

_- . - _ z.L-L.r~ - ..L z-i _: : 

: ---. -. ---- ‘_ - - _ ___i_=__5_-__ I-: ~~rE-~.;~._r-~-,~ 7: I _____ I 

I 
. . 
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'14.0 DEVELOPMENT SCHEDULE AND PRE PRODUCTION COSTS 

14.1 Pre 1976 
. 

' . 
Geological Exploration to'date . : 

14.2 Januav - December 1976 

~. 

6bO,OOO 

Further drilling required to determine structures 
. . along anticline axis. Suppcrt costs etc. 250,000 . 

-.* 

B&Samples' and exploration adit' 150,000 
. . b. 

Assuming decision to proceed - further site 
preparation, engineering etc. 100,000 

14.3 January-- December 1977 . 
: ; .Site preparation and installations 

Preliminary underground work pending delivery 
of equipment _ 250,000 - 

._ 

14.4 January - June 1978 
: . .Installation and commissioning of equipment 250,000 

'_ Production ccunences June 1978 

. . 

i 
. 



15.0 PRE ‘PRODUCTION COST AND CAPITAL EXPENDfTURE SCHEDULE 

.’ 
Pre ’ 
1976 1976 1977 1978 1979 

. 

. . 

. 1 

1980 1981 

Paae 19. 
. 

‘. 

1982 1983 1984 ’ 1985 1986 

Pre Production 600 

Surface Facilities 

Power Supply 
Mine Dry 
Workshop & Store, . . 
Inventory 
Offices . 
Ventilation etc. “.’ 
Screens h Bins 
Roads - minesite 
Access Road 
Siding Construction 
Mobile Equipment 
lffscellaneous 

Underground Equipment 

Total Face etc. ’ 
Conveyors 
Replacements 

250 250 
, 

500 500 
150 

150 
250, 500 

80 
50 50 . 

200 150 
100 
150 150 
250 500 
250 150 
200 200 

. 

2,284 
500 7so 750 

I . 

. 

. 

. . 

,.? 

1,656 

600 ’ 550 2,180 5,134 1,400 750 1,656 . 



.6.0 ECONOMIC SUMMARY OF'PROJECT '* * 1 ; 

* 
. . ‘ 

Pre " ' . . * 
1976 1976 1977 i978 '1979' 1980 1981 '1982 1983 1984 1985 1986 1987 1988-1994' 

., 

1000' .' 'reduction - long tons x 150 300 300 300 300 300 300 300 300 300 lSO0 

rancouver Sale5 Revenue ,. . 

t) Steam coal $35.00 LT X $1000 5250 10500" 10500'10500 10500 10500 10560 10500 10500 10500 63000 
I> Met coal $40.00 LT x $1000 6000 12000 12000 12000. 12000 12000 12000 12000 12000 12000 72000 

!otal Operating Costs . 
r.0.B.T. Vancouver x $1000 

. 4275 8550 8550 8550 8550 8550 8550 8550, 8550 8550 51300 
._ 

:ash Flow x $1000 . . t) Steam Coal 975 ;1950 1950 
'3450 

1950 1950 1950 1950 1950 1950 1950 11700 
I) Met Coal 1725 3450 3450 3450 3450 3450 3450‘. 3450 3450 20700 

Ire Production 6 Capital. 
:osts x $1000 600 550 'i180 5134 1400 750. . ,' 
:nterest Charges 10% 60 121 351 450 

1,656 

lutstanding Debt x $1000 660 1331 3862, 9446 ' 
,ess Steam Coal Sales 8471 7980 6828 5561 4167 2634 748 ~ 8;;;. ( 947 

'lus Interest 424 ,798 683 556 417 263 ialance (Steam Coal) Cash Flow -8895 -9180 -8778 -7511 .-till.7 -4584 -2897 -10:: -8;: +1;7 +12827 

,e.ss Met Coal Sales, 7721 6057' 3963 909 ,' ' I 
,lus Interest ' .' 386 -606' 396 '91 

:, 

'alance (Yet Coal) Cash Flow -8107 -6663 -4359 -1000 +2450 +59bO 4-9350 +12800 , $950 +18400 *39100 
. ., 

I 
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. ,.. . 

. . . 
17.0 ECONOMIC ANALYSIS 

_- . . 
: : 

17.1 No attempt h&been made to determine the overall profits after tax. 
. l'he.application of. capital'cost allowances, deplet'ion allowances; 

.. process allowances etc. would require'more detailed knowledge of the 

: 
project joint venture position and the assistance of financial experts. 

It Y& felt that a.policy dec+xion,can be made on a progressive basis - 

when more of the key factors affecting the project are apparent.~ . 

\ 

-_- 

17.2 The project results do not appear particularly attractive at a sales . . 
price of $35.00 per ton. However it should,be noted that the 

production capacity of the machines,is calculated at 376,OOOtons per 

annumwhich would add another $2,660,000 to sales revenue if realised. 

If the operating cost are taken at the same level this would add an 

additional $500,000 per annum to the cash flow or $7.5 million over 

the .15 year life. 1 

'_ . 

17.3 If the sales'revenue from the additional 76,000 tons of poss$ble ~. . 

production was at $40.00 per ton this would make the gross cash flow . 

retu&'$52,300,000. . '. 
. . . 

: 
- 

17*4 It should be noted the scheme presented is a basis upon which to 

start the overall project and that additional development would 

enhance the financial return. 
. 

I 

I 
: 

. 

. 
i 

‘_ 

. . 
. . 

: 
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18.0 REco~ENDATI~WS 
: . 

. 

There is sufficient evidence to warrant further exploration to establish the. 

&ability of a.sma.11 mine operation., It is therefore recommended that the 

following procedure be adopted by Great West Steel to resolve the key factors 

pertinent to the proposed operation. 
-_ . 

', : 

18.1 The executive shoul;d make a provisipnal'policy.decision to proceed 

with f&her exploration in accord with the concept herein presented. 

A review of these findings should be conducted in October 1976 at . 

which time a resolution on the long term development of the project 

can be determined on the facts presented. 

, 
18.2. A drilling programme should be comrissioned as' outlined in Plan I, 

after discussions tith Paul Dyson Cbnsultants to ensure the best 

results for the.expenditure allocated. If the initial results void 

.s the concept then Great West Steel should assess their position to 

either proceed more wide ranging exploration or pull out of the 

project. If the potential of this area is negated as a basis of 

development and expansion, it must seriously be questioned if the 

licences.are sufficiently attractive to warrant further exploration 

expenditure. 

18.3 Discussions should be held with Nlchimeri Co. Ltd. to determine the 

extent of their interest and their possible participation in the 

project. 
. 

. 
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18.4 As part of the arrangement in 18.3, Bichimeu should be engaged to . . 

conduct.a marketing survey to determine the demand and sales'price of 

the coal. Nichimen would conduct negotlatious with Houilleres du _- 

Basin du Nerd et du Pas-de-Cala& for the supply of this coal and the. _. 
.~ 

possibility of pre-payments on the supply as a means of'financing the 

project. They would also determine the requirements of the Japanese 

Steel Mills for the utilisation of this coal in a blend.' 
- . 

18.5 Engage the services of Nichimen Resources Ltd. through the Roberts 

Consulting Corporation to clear'the outcrop, dr%ve an adit into the 

seam to determine the mining conditions.aud to obtain a bulk.sample. . _ 

Overall project management would be provided and.reports prepared to 

keep Great iJest Steel fully informed on progress. 

’ i 

l 

: 

. 

. 

. 

. 

: 

. . 

a 

- 
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I. INTRODUCTION 

As you requested, I have read the Paul Dyson - BirtLey reports on 
. . 

- 
the Pine Pass Coal property. I have not had anyone examine the litholo- 

gical or electro-logs or the basic geological interpret&ions. Thus 

my comments are based sol&$ on the data as presented. Many of these 

comments are re-statements of the views expressed by 1&i Dyson and 
I 

Birtley, but are included to provide a continuity of ?p&oach. 
. . 

. 

. 
‘. 

-l- 

. 

. 



r 

II. VALUE OF A PROPERTY 

me Value of a coal property is dictated by the follow;ng factors: 

a. The quantity of economically recoverable saleable reserves. 

. . 

b. The capital and operating costs associated with the mining 

and processing methods by which these reserves are recovera- 
i 

ble. _ , . . * 
I 

: 
.’ 

6.. The quality of the product. ' 

- 
._. .t. 

Naturally, these factors are inter-related. For example,' the quality 
. . 

of the product determines U&selling price which can be realized. In 

turn, this dictates the costs which can be borne-by the operation and 

these costs establish the quantity of economically recoverable reserves 
* 

within the property. 
,_ 

Over am3 above these other:conside;ations, the value of a property, at 

any point in time, is greatly influenced by the reliability of the 

available data. 

. 
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III. PINE PASS COAL PRoPERTY 

In the interests of a logical approach to this quick assessment of 

the Pine pass property, we have considered the above factors in 

reverse order: 
. 

, 

A. COAL &ALIT!Z 
. . - 

The available data regardirig the quality of the coals contained - 
_' . . 

., within the p>operty is based on widely separated drill-holes. ., 
: 

The problems associated with this low'density of &formation are . 

further cotrpoundkd by: ~." 
._ . . 

- -. 
- : 

a. Poor Core Recovery 

Poor core recoveries are mentioned in the report - as low 
. . 

as 25 percent. Obviously, such low recoveries have a 

.very adverse effect on the reliability of the quality data, 
. - 

. and, 

b. Selective Sampling 

The report indicates that, in sooe instances, mudstone 

partings were excluded from the sample sent to the labbra- 

tory. For example, in-hole 75-8, the intersection 663' to 

677', excluded a 1.5' mudstone parting. 
. 

. . 

\ 
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in addition to the 'above problem, -there was a considerable discre- 
: 

panty between the coal quality results indicated by the 1973 drilling 

program and those obtained from the 1975 drilling. 

For the reasons outlined above, the reliability of the available 

coa3. quality data must'be somewhat suspect. Despite these reserva- 

tions as to reliability, we have examined the available data and 

would make the following cbmments: 
I- ., _ '._ 

., 
1. Washabilities ' 

*. . . 

&We to the small quantities of sample.availablL, the reliability 

. of the washability data must be questiona& [particularly since 

the low core recovery probably resulted in non-representative 

swlesj. As noted by Birtley, bulk sa@es wouldbe required 

to obtain meaningful washability results. 

2. Ash Contents 

. . 
The indicated ash contents of s!ome of the coal intersections 

are very low. To some extent this is characteristic of the 

area. However, we very.much doubt that RDM coal ash contents 

of 2.4 percent (Hole 75-4; 900' to 907', Hole 75-9, 32Zr to 

337') would, in practice, be obtained. 

' Similar low ash contents were derived from the drilling of the 

Sukunka River property. Figure 73/6 of the Dyspn report shows 

an average air-dry raw coai ash of 35 Sukunka River (Chamberlain 
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3. 

Seam) samples of 5.58 percentr Actual experienCe indiCsteS a 

significantly higher coal ash content. 

: 
. 

Coal Rank and Caking Properties 

With one exception (Hole 75-8, 432* to 438'1, the 1975 coal 

intersections indicate dmnf volatile contents of below 22 

percent. These volatile contents range down to 14.30 percent 

(Hole 75-3, 551' to 558') and 15.& perckt (Hole 75-9, 322' 
- : .-. 

to 337'), i.e. bnly mar+ially ou$ of'the ASTM semi-anthracite 
- _ 

range. 'Thus, with the oni exception, & these coals would, _ 

according to ASTM, be' classified as low-volatile bituminous. 

It should be noted, however, that the cdlculated dmmf volatile 

are only approximations sirice no sulphur contents were 

reported (we assumed an average 0.64 percent sulphur in our 

calculations). Also in s&e cases, where ash contents were 

very high, the Parr correction for mineral-matter-free basis 

may not be reliable. 

The noted exception (Hole 15~8, 432' to 438') indicates a dmmf 

volatile content of 32.02 percent. Even allowing for some error 

in the dnrmf calculation due to the high (21.1 percent) ash 

content of the sample, this volatile content appears anomalous - 

and may be an error. 

-5 



.~xcept for Hole 75-4, 900' to~907'. which shows a good FSI 

(and a lower Ro value the 1975 intersections exhibit poor 1 

caking prbperties. Although these coals are in &e same general 

stratigraphic section of the &thing, they are very different 

from the Skeeter and Chamberlain Seams of the Sukunka property. 
. 

The Ch&erlain Seam has dmmf volatile contents in the 20 to 

25 percent range, with mstbeing above 22 percent, i.e. it is 

gene&y a medium-volatile coal. 
> 

It's RD values range between 
j ._ 

. 1.33 and 1,37 percent an? it has good FSI values - around 7," 
: 

Giesler fl&ities are excellent for this type of coal, ranging 

from $5 to over 400. - 

The P&e Pass coal intersections obtained from the 197? drilling 

were generally lower rank th'im the 1975 coals, with dmmf. volatile 

contents of 21.15 to 25.20. Of the seven intersections, four 

were in the ASTM niedium v&asile' bituminous coal cla&ification 

and the other three were j+t withitl the low-volatile range. 

These coak had FS;'s ranging from 4-l/2 tp 8. 

Thus, the 1973 coals are either different seams to thqse 

encountered in 1975 or there are trends towards higher rank within 

the areas tested. 

In any event, based on the limited available data, it seems 

failt to assume that - except for the small area tested in-1973 

and for the Hole 75-4, 900' to 907' interesection - the coals 
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presen! on the property had very low caking properties and, . 

probably, very Low.fluidities. As such they are not prime 
,_ 

metallurgical. coals. 

. 

'To illustrate the effect of these cp.ml~ty characteristics on 

the property's. economics, we‘have estimated the FOBT values of 

a'hypothetical product coal (based on iole 75-6, 465’ to 181') 
- 

using Fsxls of i-i)2 and 7. 
,, ‘.. 

. . . 
‘_ 

tie*recognize that the sp,ecifications we have used are r& c&al 
. -_ 

figures, however we believe #at, in practice, they would 
.; 

: .represent a good achievement even in a washed product. In 

assessing the FOBT values we have compared the l-1/2 FSI coal 

with a blend (or improved:coal process) coal which is contracted 

. 
into the Japanese market at $33.50 perlong ton FOBT Vancouver. 

To assess the 7 FSI coal we have bornpared it with a standard 

American low-volatile coal i1trm-m). We have assumed that 

the total moisture cdntent of the coal would be 6 percenLi Our 
. . 

estimaties are: 

1. l-1/2 FSI product . . . . . . . . . . . . . . . . $46.50 per long ton 
FOBT ship 

ii. 7 FSI.product . . . . . . . . ..~._..._... $64.50 per long ton' 
FOBT ship 

Therefore, whilst we agree that a low ash, low FSI product should 

be able to find markets as a blend coal, or for use in improved- 

‘. 
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coal or.formed-coke processes, the pricerealized would be 

_ much lower than that which could be obtained for a prime 

metallurgical coal. We estimate'that difference to be about. 

8i8.00 per long.ton FOBT ship; 

._ 
:. 

Unless f&her.testing can prove the existence of higher quality : 
- . 

reserves, the property mustbe'evaluated on the basis of a 

. moderately'priced product.. . . 
> *. 

Y._~ . . 
B. MEMODS AND COSTS -~: - _.. _ -; 

-. 
* 

.~ . . :. .. . . . 

The by&n report suggests - andwe would agree - that the available 
7 _ 

- data indicates little possibility of significant surface - n&eable 

coal on the property. Therefore we have to assume that tie coal 

would be minedby underground methods. Two basic approaches are 
- 

possible: 
. . 

-. . 
i. . . . Hydraulic mining - 

. 
or 

: i 

ii. Mechanical mining 

1. Hydraulic Methods 

To be effective under Western Canadian economic conditions, 

hydraulic mining probably requires: 
. 

i. Seam pitches in excess of.7 degrees (although 

pumped transportation is technically possible). 

? 

, 
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ii. Sean thicknesses of 20 feet, or nwre. 

Thinner SNUG CZUI be, and have been, mined, but 

productivity and, hence, economics tend to deteriorate, 
* 

and :. . 

iii. Strata conditions, adjacent to the coal seam, which are 

good enough to avoid excessive dilution during the 

mining operation. . 

T ) ~. . . . 
We do not have sufficient information to judge the degree-to 

. 
.. which the p?operty satisfies these requirements, Certainly 

the coaL is pitched enough for'hydraulic mining. However seam . 

thickness in general appear 'to be marginal. Strata conditions 
. -. 

'are anunknown quantity. Our initial reaction - and this is 

purely subjective - is that the Pine Pass conditions are not 
‘. 

ideally suited for efficient hydraulic operations. . 

. . * 

a. Mechanical Mining \ 

mfs could involve either room anA pillar m&hods with continuous 

'miners (or shortwall variations) or longwall methods. 

a. Room and Pillar 

Continuous miners, and other mobile equipment, are only 
. 

effective on gradients of up to around 15 degrees. Room 

and pillar extraction - to be productive - requires a roof 

which can be supported by roof bolts. 

_. \ 
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depths of cover in excess of 1500 feet c&cause difficul- 

ties. 

. 
Thus the efficiency of the system is sensitive to seam 

gradients, roof and floor conditions, depth of cover and, 

:of course, to geological disturbances, i.e. faults, etc. 

With "ly degr&e of pitch, seam thicT+ess& of less than 5 
'. -. <~. 

or 6 feet are undesirable. Maximum desirable extraction 
. . . 

heights are around ld &J 12 feet.' ';. : : _- 
. 

.' i '.. -~,,- _ .- 
_- _.~ . . - 

.I_. b. 
-.;. 

Lqngwall Methods ~~ , ._ ._ - 
, 

~’ - 
.: . 

i - 

Using shield-supports and &earers , se&n heights of between 

5 and 14 feet can be accommodated - although the maximum 

practical working thickness tends to reduce as the seam 

gradient increSses. The system can handle steeper seam 

gradients than is the clase with nobile equipment (continuous 

miners) . Advancing faces have operated, in thinner seam 

sections, o& gradients of over 4ddegrees. However, it 

must be noted that even with longwall, efficiency drops 

off rapidly ati the seam gradients increase. Steeper seam 

gradients also cause difficulty with lo&~all panel 

development. . 

The sy&em'can handle weaker roof conditions than can be 

accommodated with room and pillar. However, efficiency 

will decrease if poor roof conditions are encountered. 

-lO- 



In sumdry, the longwall system can be employed under 

conditions of steeper seam gradients, deeper cover and 

weaker roof than is the case with room and pillar methods. 

It is, however, an inhexently inflexible system and it is 

very adversely affected by locaiised faulting, seam 
. 

thinning, etc. 
I . 

. .~ . _. ~. 
-3. costs . ~. 

-' 
., . : -. . , 

, .- -. ~. . . 
'with the available data, it is impossible to realistically 

..,.' 
. 

..:-. 

estimate the likely costs which would be associated with an 

~~undergrouud mining operation at the Pine Pass property. However, 
. 

based on recent studies of nearby properties, we have made some 

~"guesstimates" of possible cost ranges - subject to the 
. 

following conditional assumptions: 

_ 
I. Sufficient reserves of economically mineable coal 

-.- 

can be delineated. These reserves-should be capable 

. . of sustaining a one million tons per year operation 

for 15 years. Assuming a 50 percent mining recovery 

and an 85 percent washing yield, this would require 

.. proven in-place reserves of about 35 million tons. 
. 

- 

ii. The above reserves would be in areas which permit an 

’ : . 
effective working seam gradient of 15 degrees or 

less. 

-ll- 
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iii. 

iv. 

vi. 

. 
Roof and floor conditions would be reasonably good. 

Excessive faulting would not be encountered. 
‘. . 

Personnel wbuld be accommodated in Chetwynd, 

The plant would be located within ten miles of the - 
-' _ . 

railway. It has been assumed that the productwould 
..: 

Le t&k&d to the rail head. 
-; .~ . i .d.. _ 

.. .:. . ; 

Subject to the above'conditions , we estimate the following cost 

ranges: 
‘. 

a. Operating Costs 

$34 & $38 per long ton FOBT ship. 

b. .' Capital Costs 
: 

. . 'I $50 to $60 million. 
:., 

C.. COAL RESERVES 

. .. 

The exploration'program-has eliminated about 30 percentbf the 

original land holdings as having little , or no, economic potential. 

This work has indicated that economic reserve potential -'if it 

exists - is likely to be in the Johnsen Creek-Hasler Creek area. 
~ 

Mrf Dyson suggests that over 200 million tons of "low ash raw 
: 

coal" may exist‘within this area. 



III terms of in-place reserves, we-see no particular reason why 

this estimate should not be valid. However, as Mr. Dyson 

states, The mineability of,these reserves is an unknown factoi'. 
'. 

Mr. Dyson also says that "limited outcrop information does suggest 

that a large portion of the prospective area may well have 

structural dips below 38 degrees”. 
: . 

i )~ " 

Based on a quick appraisal of Mr. ~yson's structural cross~sections -. 

,&I the recorded surface dips (figure 7514) we would be less certain 
. : . 1 - 

'. . of the extent of areas having dips of less than $0 degrees,. We 
,_ .: . 

would be even less certain of the existence of siguificant.areas 
'. 

having dipsYof 15 to 20 degrees, or less. .L 1. 
-._ _' 
'_ . 

The seams of interest within the area appear to be in the 8 to 12 

foot range of thickness. As noted in our comments regarding mining 

methods, these seam thicknesses are rather thin for effective 

._ hydraulic mining. Thus it would appear that mechanical'mining 
. . 

methods would have to be applied. In practical terms,-this Iimpli.es 
. i 

a requirement for effective seam gradients which are preferably 

less than 15 degrees. 
: : 

Underground mining is expensive and difficult even under reasonable 

,cpnditions. In our opinion, the added difficulties of underground 

<mining under difficult conditions - and this includes mechanical 

mining on pitches over 1.5 degrees - may well result in uneconomic 

operations. 

.* 
. 
\ 
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The delineation of 35 million tons of in-place.reserves requires 

an area - assuming an 8 foot thick seam - of about 4.4 square miles. 

This area should be relatively free from faulting, have mAerate 
. 

seam gradients (15 degrees or less) and reasonably good roof 
_.. . . 

end floor conditions and should not be under excessive cover. 
. . 

Judging from the limited available data, it x&~y de difficult to 

accumul+te such an area within the Pine Pass property. -~ . . 

.' .' . . 
. . I The limited d&a availability must 

. . .“< ., - -,.. ~_ 

be stressed. 
..-.: 

Ii maybe that 
_--~ 

future Gork would provide n&~enc&agement 
__-. 

.- . - both' in terns of - 
. . ; .: ; . . 

strucy and coal qual,ity.' Our experience, however, is t&t 
: .__ 

mountain coal properties in Western Canada tend to evidence~increased 
- . 

complexity as the density of data increases;~ The evidence to date - 

faults encountered in the drililholes and photo-geologic indica- 
._: * 

tions of localized folding L suggests that this may well be the 

c?s& with the Pine Pass prtiperky. . 

'; - 
. . 

. 

.: :.: 
~. . . . 

'. ! 

'__~ 
. .._ 
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IV. SUMMARY 

. . 

In sununary, the limited.data avilable in the Paul Dyson and Birtley 
. . 

reports suggests that the Pine Pass coal. property has the following 

characteristics: 
\ . . 

. . '. _. ,:. '~~ 

Location 
. : : 

1. : 
_... 

-. P.. '̂  '...' :_ : 

The property is well-loc&ed within ten miles of the British 
i .~ :, -;. ,. .: _ 

: 
Columbia'&ilway and 20 to 25 miles of.Chetwynd. (over pa&d '~. 

i _. : .: . -. . . 
. . highwky). 

-.-;.rv :' 
'me rail di&ance to Vancouver or Prince I&pert is 

. . : 
approximately 650 miles. 

, . :=:. : ..' :. . 
'. ..:‘* -.T' : - .~ '_ _. 

__. ~:I.,- 
-. .: :. : '. 

2. ' structural ._. 

: 
.I_ . 

..: ~. .~ 
_ :. .. . ._.. .: 

. . : ,,_ .' 

'. 
'Much of the property appears to h&e rather steeply dipping 

-. 
structures. There is considerable evidence of folding 'Ad 

. . 
f&lting. Areas of moderate pitch, suitable for mechanical. 

'. mining, appear to be quite ~litited. 

. . .._.. ., ,- I _. ,. .-: 
- 

3. Coal Reserves 
'. 
_ 

'The principal coal reserves appear to exist in the upper 360. 

feet, or so, of the Gething formation. These .reserves are - 

.in seams which are generally 8 to 12 feet in thickness. 
: i . . 

4. Coal Quality 

- : 
Although there are sigkficant differences between the coal 

. 

,. 
. 

:. 
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. , 

:. 
.:. 

, 

._ ; 

: 

. 

quality indicated by the-1973 drilling and that obtained from 

thd 1975 drilling, the coal'app.eass to be ? high-&k, generally 

low ash, week-caking ,coeL '- 
.' 

. '.~. . -1~ - 

Free-swelling indices indicated Gy the 1975 drilling -.wi* one 
'. 

notable exception - are 2 or less. Thus the coal does nbt -1:. -' 

appear to be aprime met$lurgical coal, despite its apparently 

good volatile, 'ash and sulphur coi&ents. 
: : ‘: -: - _ . 

.. em..- ~,-~ 

t -~ As a consequence we. do not believe that this coal wckld'command 
. .T. ~, .,_. 

. a metallurgical grade selling'price. 'We estimatk that the FQBT 
. _,- : z .- 

'_ ..ship selling p&e (ii 1975 dollars) w~uld~ap&oximate $46.50 
. . 

per long ton. 

_ 

5: 
‘. 

Cost Ranges 

Based ori a nunher of assumptions, we estimate that the costs 
: ‘: 

which would be incurred by's one mill& tons per.ycar operation 
I .  ‘_ 

on this property would be: 
.! ,, .. 

~. . . -. 
.- __ 

. 
Operating ..:,....... $34 to $38 per long ton FOBT ship 

Capi& ..-........... $50 to $60 million 

. 

Note: These cost estimates ark based on the assumption that 
. 

the property wntains 35 million tons of Coal in areas 

. of moderate pitch and reasonably good mining conditions. 
_' 

These reserves have not been delineated and the limited - 

available data suggests that it may be +fficult to 

find such rest&es. 

. 
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. 
V. CONCLUSION ,’ . 

* 

. ” 

Based on:$e means of &r cost "guesstimates", .tie economics of the 
: - 

property - if sufficient recoverable reserves can be proven~- would : 
. . ',~, : ,'~ ., 

be roughly a;'follo&t '. 
I.' -_ : : ., 

.:. ,. . . . . .-:..r.... .:. 
. . .. .. 

. . 'Selling price per long ton FOBT ship 'S4Q.50 ~.~.- """""'.*..""" 
, .:, _ ') . ., _._. -2.' ;. 

. . Less': . . .' -:'. ;,, ;;.~ ._ :_ ,, . . ..~ 1 ..,~_ '_ ‘ ~_..,._ 
+., .:-_ 

_..__. _ ,.~ .r :$- 
~, ,~.. . 

. Ope'ret& Cd&s. 
. . : :' I_ 

. ..*........-*.......-......-.......--... $36.00. - .~. ~:. 
,' ,'.I .A ._ .P.". ,.!,i;:' .I ~_ .::; :. ; .._ _: 

Annrtisatio~ of kitial capit+."& long 
'. : C%>..... .._. .,J _z, :, ~. .: _ 
. . +- '-“:.i, f,, / :--; 
_' ,.. -. 

: 
-ton of coal sold:. .'c.,-. ,__; . 

;.I: 1 . '. __. 1 . . -.'L: __.- . -..-.:- y 
. .,, . . . . . . . .:' : I .~ ~- f,~>,~ * 

_.i -,_ : L . .___. :. '; 
. . . . . . . . . . . . . . . . . . . . . . . 

..: . . ..~ .~ 
L $55 mi.ll+m over 15 years'af. 10% .$ 7.23 .. 

. ':. 
Equipment re$lacements per long ton of 

-._ _,T..~ .,;‘~ 
- .t. ., ,, 

I coal sold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~~ 
'.‘$~~l*oo~ 1~. . . 

'- ‘. 
: ~"Profit*per long ton of 00dsbla, ._ 

.. , _..~ 
before taxes" . . . . . . . . . . . . . . . . . . . . . ..--...... 

. .,~ . 
. . . ._ 

:The operating costs used in the above evaluation assume reasonably . . .' 
good mining conditions end the capit& cost estimates are modest. Be 

would guess that there'~ould be a greater probability of costs higher 

than'the above "guesstimates" than there would be of lower costs; Thus 

we would consider the'indicateci "profit" margin to be totally unaccep- 

table. 

Therefore, it would appear that, based on the &&lable information, 

even if sufficient recoverable reserves could be proven; the property 

-. 

. . . 

. . -- _’ 

\ 

: . 
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. . 

would have marginal economics as an underground producer., .This is 
.- _-' 

largely due to the indicated non-me&llurgic~ quality of the coal. 

: g, the coal could be considered as a'metallurgical coal, the selling 

. . . 
prh ad the projected economihs would be r&cally improved,-.-.)* 

_.‘ .. 
,.,. .~' 

,;, -.:: __' ..:_~ ~,,C‘ 
_..- ..'. 

In summary; the prssently available information suggests that the _ _. 
., ',. . . ~. 

.' 
_. .~..~ 

proierty is snot a good, candidate for major additional erplor&i&' 
. . :, 

. ; ._, .-, ~,,. :: 
expenditures by,Great West &eel.- 

. . ,‘;. CT" z..- .- 
We &so believe that a sale of the 

,,- .~ :.- :. _,, -.: .'_ : ~, -.:: :. '.: . I: " ; ..:y 

: . property to a& group which is k;;owledgeable in the 
:.; ._ - -_ 

.: ,:. /*. 
field of~meta&& 

..;,., ,, . ._'.' _ "~,.'.,~:.;~-;- L,.,-: 

,' . gicaI ~coal will be difficult.' 
I . ..._...; 

It may be possible'to interest a group 
.- . . . .'i _ -. 'q 
I. . . to 

-: .~..'I ..:: -Y._' 
I" _ spend'soms further.exploration funds on tie property. - but the ~~~ 

. I', ._ : _ . . . . : 
.,_ terms would, .in our opinion, have ,to be very'attr&tive~.,,~ ..:','.. : 

: : . -, .,. ._.. :\ ;A .I 
*.. .' . . . _' " 

. Since the key to any future economic potential lies in'A improvement . 
: -_~ . 

.. :. 
in expected coal quality, this aspect should receive priority.in any. 

. . .~ 
.' future'program.' 

'. 
":'+is implies the need for a representative bulk . . 

,. .; : _. .,._, '... 
sample(s) and c&bonisation tests &determine the coal-'s suitability. 

- 

for use in.coke bver blends. 
. ;. 

'i 
We again emphasize our belief th& unless 

I 
'the coal can c&&and a premium, metallurgical grade selling pr$e, it 

. 
_ 

., .~ 
is unlikely that the property could sustain an economicaily.vi&le, 

underground operation. 
J- 
_: " 

. .., 
.,_ ', 

I. '_: 

. 
‘- . . 

: ~. ‘.: 
. ._‘. 

-. 
. .’ 

.-. 
: __ 

. 

., 
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