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PRELIMINARY REPORT ON PORTAGE MOUNTAIN
COAL PROPERTIES: CINNABAR PEAK MINES LTD,

INTRODUCTION

The purpose of this report is to assemble the available data on
the coal deposits held by Cinnabar Psak Mines Ltd, and 30 make a pre-
liminary assessment of the present and possible future market require-
ments,

As an svaluation of coal deposits is necessarily closely guided by
limitations of transportation and marketability as well as the morphology
ard tenor of the deposits, the process of an economic assessment must
follow nearly parallel paths of investigation along the three lines. For
the purposes of this report an overview of the industry in Western Canada
will be presented as it pertaine to the coal on the company properties
near Hudson Hope. Slmilarly the present available data on the transport-
ation will be discussed, again in a very general way. As certain -
morphological and grade data of the deposit are determined the studles of
markets and transportation can likewlse be advanced and the sconomics
made more firm. .Thi character of the industry makes it impractical to
focus the investigation on a single variable; rather, the preliminary data
must be used 25 & base fron’a which subsequent work can be continued and
firmer figures established .

Ths report is based on a personal onmb;ltion of the company
propertiss, dilcﬁulon of the "preuint situation rq;"_rdlrkg exploration,
transportation and marketing of metallurgical gude“coal from Western
Canada with the operators, marketing groups and ressarch organizations

{hereafter credited where applicable) as well as an examination of the



following published and unpublished reporte and surveys:

Antal, J1. B,
1967

Dowling, D.B.
190%

1915

mcI{‘yt Bcnc
1947

MzLenrn, F.A.
and

Kindle, X.D,
1981

Spi\’.k 2 J [
1944

8‘0“; ”o Fc
1961

1963

Wickendea, R.T.

and
Shaw, G.
1943

RAritish Columbia

Unpublished report on the Hudson Hope Coal
Propertieas, '

The Cosi Fields of Manitoba, Saskatchewan, Albertia
arnd Eastern British Columbia. Geological Survey of

- Canada, Paper No. 1035,

Coal Fielde of British Columbia.
Canada Memoir 69 with Map 139A.

Geological Survey of
Coal Reserves of Canada. Geological Survey of Canada,

Geology of Northeastern British Columbia, Geological
Survey of Canads, lMMemotir 259, with Mep 1000 A,
{Fig. 8, 9).

Geology and Coal Deposits of Haslar Creek Ares,

British Columbia. Geological Survey of Canada,

Type Sections of Some Formations of the Lower
Creticeous I'ort §t. John Group Near Pine River,
British Columbia. Geological Survey of Canada,
Paper 61.11,

Stratigraphy of the Lower Cretaceous Fort St. John
Group and Gething and Cadomin Formations, Feothills
of Northern Alberta and British Columbia. Geological
Survey of Canada, Paper 62-39.

Stratigraphy and Structurs in Mount Hulcross- Commotion
Creek Map-area, Pritish Columbia. Geological Survey
of Canada, Paper 43-13. )

Minister of Mines Annual Raports:

190%: 19, 60; 1912: 118, 122,123; 1921: 118; 1923: 136,
344; 1926; 164; 1928: 185, 187; 1930: 159; 1940: A 101,
A 126; 1941: A 96 and Bulletin 14: 10; 1942: A94, 96,
A 122; 1943: A 39, 121; 1944: 86, 88, 89, 93, 128;
i945: 172, 137; i946: 216, 218, 248 and Bulletin 24:24;
1947: 266; 1948: 241, 216; 1949: 308, 309; 1950: 275;
1951: 289, 290; 1952: 309, 320, 321; 1953; 258.
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Throughout thie roport the term 'tons" will refer to "long tons".

CONC LUSIONS

Cinnabar Peak Mines Lid, hold an option on the coal deposits on
two blocks of leases on either side of the Peace River, a few miles east
of the Portage Mountain damasite, and west and southwost of the town of
Hudson Hope, B.C. The leases arc underlain by well-known Upper
Cretaceous coal formations containing important ceams of cosl, structur-
ally suitable for mining by conventicnal nwthods and poesibiy of
metallurgical grade. The deposits are amenable to relatively simple
development with some sactions that might be suitable for strip mining,
The rescent rennﬁl of interest in the marketing of metallurgical grade
coal from Western Canads and estimataed future markets encourage the
close exarnination of potentially productive coal depaéits in the region
and the evaluation of the production cconomics of those progpects. The
two leases held by Cinnabar Peak Liines Lid, contain such deposits and

an investigation program should therefore be commenced,



RECOMMENDATIONS

The complets evaluation of & coal deposit such as those of
Cinnabar Peak Minss Lid. must he carried along three paraliel, but
" independent iines of exquiry~

{1) the deposits zaust be investigated for grade, tonnage
and minsability,

{ii)} ths market capacity, value and availability should be
established, and,

{iil) transportation systems and economlics raust be
assessed.

There is the zecessity af an early stage of research to test the market
acceptance of the potential product; this should follow ciosely the initial
_grade determination. Tharerfter, a relatively continuous check should
& maintainsd with the market as more detailed knowledge of grade is
accumulatsd.

From ths preliminary examination the possibility of proving
tonnage Teasrves appears vary good but the area requires detailed
mapping to aid planning for optimum effectivity in the exploration program
as weall as to provide the nscessary information on which to ultimnatsly
datermine ths mining and development program,

The mizeability of the deposits appears gensrally practical
although the most efficleat inethod {8 indeterminate at this stage.

Although of eonlld;uhh importance in a final sconomic feasibility atudy,
it is felt that the mineabiiity past the general practicability lavel can be
left for more definitive study at & more advanced phase in the program.

Aanticipated n:;l.rkat capacity indicated a continued demand for
more reserves and sources on into the ''seventies'. Untii the mineablilty/

reservas/tener data is made more definite it wouid be premature to make
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formal advances to markels or markedinp apents. The company should,
however, communicate with potential markets, notify them of the company's
program and request an indication of thelr possible future intéerect.

The problem of (rongportation io one which ikl reguire direct
nogotiztion with the Paclflc Great Eastern Rollway for its amenability to
the uce of "unit-train® havlnge or soms cgulvolent trpnsportation aystem.
Since thise {s a eompie‘x probdlom, yet with an integrol offect on the
production feasibility, it must be tave stigated olong with the deposit and
mazrket investigation,

The evaluation program must be phased to allow the foropoiag
investigations to be proceedcd with gradually more dotalled and oxacting
cbjects. Each skould be complated and esseszod prior to continuing to
subsequent phases, A seriea of four phases io contemplatod with the final
phase being a feasibility study almed at recapitulation of production and
marketing sconomics, bacad on firm and dotatled data collected duriag
the thrae preceeding phasos,

Phase }

Predicated on the apparently favoursble market investigations
for metallurgical grade coal alrsady carried out and the possibility oi
favourable transportation economics, the leases must be examined for the
potentially productive coal seams and the atructural geology. Further,
these coal seams shouid be tested and sampled for the metallurgical
characteristics of the coatained coal, It is feit that these should be the
roain objects of Phase 1.

Prellminary communication with markets and with the railways

should also be made,



1t is recommended that the following program be implemented

as goon as is practical:

(i)

{1it)

The leases should be reconnaissance mapped geologically with
picket line control along the main outcrop sections, accompanied
by topographic mapping, A camp will be required and should
consist of two trailers which could be located on the lease block
being mapped, A bulldoger should be available for the geologist
to expoge any required sections and to provide access from the
present road system. It is suggested that this work commence
on the south leases. Surface samples of potentially productive
seams should be taken and analysed,

Following the surface examination and testing, a program of
underground sampling should be undertaken to test the possible
grade of the potentially productive seams. The sampling must
be carried cut below the zone of surface weathering, norinaily
considered about twenty feet normal to the exposed surface, For
the known seams that appear to warrant testing a total of {ive
hundred lineal foot adits will be required. When the opening
exposes ''unweathered" coal, samples should be channelled from
the face, normal to the attitude and submiited to commercial
laboratories for full analycis and free awelling index. Samples
should be cut from a freshly expoced surface, placed in & closed
container an.d filled with fresh water for shipment to a laboratory.
It is suggested that at least three such samples be cut.: at one time,
Two should be commercially analysed and one be sent to a
government laboratory for analysis.

The resulis of the testing couid be used for preliminary market



exarnination to asgese the interest of the various outiets in the
product, as indicated by the initial sanmwling.

{iv} The Pacific Great Fastern and the Canadian National Railway
should be approached regarding realistic transportation
organization for major tonnages,

Fhase 1I
‘Based on the satisfactory conclusien c;f Fhzse 1 the second phase
should be aimed at a coatinuation of the grade and tonnage
investigations of other seams that would be considered supplementary
to the main seams checked during Phase ] as well as more detailed
work designed to prove consistency of grade and the gross avail-
able tonnage of the seamec of satisfactory grade.

The total coal formation on the south lzases is nowhere éxposed.
To check the potential of the structure the formation should be
sectioned with a diamond drill using ’ wire-line' core recovery.
The formation has a thickness of about 1400 teet which would
require about 1600 feet of drilling, if 3 holes were drilled to
provide a full section. Correlation with the surface mapping
would provide preliminary tonnage evaluations. Alternative
drilling methods have been propesed and may be acceptable if
cost is substantially less and results cornparable to the diamond
coring method.

The market negotiations should be commenced during the late

stage of this phase as the indications of tonnage are added to

the indications of grade from Fhase 1.
The program for Phase II cannot be outlined in other than general

terms and cannot be recommended until Phase I has



been completod., As the nmormial contract practise appears te

oxtend over 15 years it would be mocessary to prove toanags for

that period at a production rate predicated on seme feasible

economic minlmum. This minimun. productivity itoelf is
governad by the physical limitations of cutractabllity, amortiz-
aticn of capital expenditures, transporiation Mmits and markel
limits. It would thercfore be nacescary io carry out o
continuing proliminary feasibility otudy of thege variables at

this stage.

Phase Iil

{1)
{it)
{ti)
(iv)
{v)

This phase is generally aimced at coliecting "finite" data ca -
Market acceptance of tornage samples,

Miuneability and mining methods,

Transportation routes, capital expense and cools,
Development costis,

Froduction coctse.

The program will require an oxperimontal adit to provide
data on which te basc the cost estimates, mining plans aud large
gcale samples for analysis, tests and beneficiation testa, The
proposed rail apur fron. the P.G,E. at or asar Chetwynd must be
surveyed in detail and firm proposals for rail shipping sysiem
and rates elt&.blilhcd.

At this ‘nhga it is expecéed close cooperation would be
maintained with the marketing agency or agencies, with {irm
market agreements dependent only on demonstration of economic

feasibility.



Fhase 1V

Essentially a compilation of all data, Fhase IV ie the preparation
of a detailed sconomic feasibility study of the project providing
the basis for production financing and firm market agreements.
All lines of investigation should have been concluded or be
coacluded during this phase, |
BUDGET
RBeyond the Phase I program it is impractical to propose a recommended
budget for the project.' However, it should be possaible to be more explicit
regarding possible financial requirements for Phases II to IV of the evaluation
program after the assesament of Phase I. This budget includes only the
field program and does not include office overhead and non-field manage-
ment.
Phase |
A period of four months is allowed ior the field work for this
phase, with two months for analysis of samples, assessment and
preparation of maps and reporis.

Crew - Suparvision and labor

Geologist, 4 months @ $§750/mth $ 3,000.00
Superintendent {Company engineer)

6 mths @ $1000/mth 6,000.00
Consulting Engineer, 30 days @$150/day 4,500. 00
2 geological assistants, 2 @ $600/mth/ )

for .3 months 3,600.00
Cook, 4 mths @ $800/mth 3,200,00
5, 800,00

wW.C.B., C.P., U.1.C. at 15%
{all but consulting fees) 15% of $17, 300 2,400,060

$ 22,700,00
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Capital Expense

Lease rental & 100, 00
Camp equipment 560, 00
Engineering squipment 500, 00
. $1,100.00
Rentals
2 trailers, 3 mths @ $200/mth ' 600, 00
2, 4-W,D., Landrovers, 3 mths & $270/mth 810,00
Engineering equipment, transit, rods, etc. 500.00
Headquarter office in Hudson Hope,
3 mths & $150/mth 450,00
Fquipment for fisld analysis (Balance, ctc.) 150. 00
2,510.00
Contracts
Bulldozer, D-8 or equivalent
30 days @ $250/day 7,500, 00
Test adits, 500 lineal feet @ $30/ft, 15,000. 00

Contractor to provide all equipment,
crew, compensation, board,
accomodation, ete, Company provides
engineering, surveying, sampling, etc.

22,500,900
Analysis
20 samples @ $15/analysis 300. 00
freight and esquipinent 100, 00
glassware, torch, etc. for field tests 200. 00
. 660. 00
Supplies
Camp, fuel: 250.00
Engineesring 300,00
Travel, fuel, oii, etc. 2, 000. 00
Stationery, atc. 50, 00
2,600, 00
Expenses
Room and board, 20 man mths € $150/mth 3,000,00
Mobilization & demobilization of crew 2,000,00
Travel for Co. engineer & consultant . 1,500,600
Fleld office services and costs 300,00
Insurance, vehicles, office, etc. 400. 00
Telephone and telegraph 400,00

Recapitulation Report preparation 1, 000. G0
, 8,600.00
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Allowance for coutingency, 0% of 561,420 $ 6,580,00
Toatal Recommendéd Field Buds et ~ Fhase I ] $68, 000,00

COAL DEPOSITS

PROFPERTY

The leases being {nvestigated by Cinnabar Peak Mines L‘td. are
comprised of two blocks aggregnting five parcels and 2-1/2 sections of
land and cover all coal, petroleum and natural gas in and under that
area {Map No. 2).

The lease-blocks are located a few miles apart on either side of the
lower Peace River canyon area of northeastern British Columbia. The

following table shows the available title data:

Block Lease No, Lot No.  Acreage Assignee Date
North 2063 276 160 ac. Clayton Leslie Aylard Dec. 13/68
( in trust) )
2064 1039 (NwW ) . t
Quarter) 160 ac, ' ' t X
3ZG ac. :
South 2062 1050 & 326 gc, " ¢ v U Dec. 13/68
Half)
2061 ) 1055 540 ac, b t it 0 n ) e
2060 1054 (W 320 ac. '’ T T v SEERT
Half}
1280 ac.

The leases are su‘t;;ject only to an annual feek of $76.43 to hold them in

perpetuity, Most of the area along this .section of the Peace River is

under Crown Reserve against possible future hydro dam development,
The Peace River coal area lies at the eastern end of the Feace River

Pass through the Rocky Mountains in the mountain edge and foothills
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12
section. The leases lic a fow milos eaot, or downstroam, from the
W.A.C. Bennett Dam ot Portage Mountain; the North Block lying about
2 mile north of the river canyon and tho South Block about o mile to twe
milen ueﬁtb of the river. Hudpoon Hepe, the :naln local business centre,
les about 10 miles ezst of the lenges, The lursbey mill town of Chetwynd is
the closest rail point at proasnt, lying about 40 miles southcast by highway.
Fort 5. Fobn is 55 miles coot and 13 the main diotributing and service

centre for the region.

Block Latitude Longitude
North §_§_° 58' N 1222 8' W
South 55° 55' N 122°% 19'w

The North Block containe the Gothing Mine from which somae 25, 000
tons of coal were exiracted and wmarketed during the period 1940 to 1958,
No production ie recorded for the South Block seama,

Although the coal deposits of the Peace River canyén area were
known by Alexandsr MacKeonzie in 1793 and were geologically examined
as early as 1912 { B.C, Dopartment of Mines, C, F.J, Galloway) only a
small tonnage of production is recorded for the area, all directed to lacal
consumption.

Geology of Deposits

In ita dissection of the Rocky Mountains, the Feace River exposss
a stratigraphic section of the eastern Cordillern from the Proterocoic
schists a%ld gnelsses in the west to the late Mesosolc marine shales and
sandstones of the Fort St. John Gronpf.r underlying the western plains of
this group and assigned by McLearn {1950:73) to the Lower Cretaceous,
is the Bullhead Group {Beach and Spivak, 1944) which outcrops along the

river and adjoining eastern mountain ranges as well as the valiey of
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Carbon Cresek to the southwest. Now divided {nto the Dunlovy and
Cething formations, ii coasists of non-mnrine sediments varyiag from
4400 to acarly 5000 feet thick {(Boach anrd Spivak: 1944; McLooyn and
Kindle 1950: $3-65).

’fha coal measures of the Peace River aroa occur malaly in the upper
Bullhead or Gething Formation, vhich reaches thicknessec of at loast
1400 feet. 1t has been studied by Galloway (1913), MeLearn (1923),
williams and Bocock {1932), Reach and Spivak {1944) and McLearn and
Irish (1944), Conformably overlying the Dunlevy Formation of the Lower
Bullhead the sediments are most commonly fine sandstone énd shals
containing seames of coal varying from as thin as one inch up to measured
thicknesses of eight feet three inches in tho Peac e River Canyon section
and seventeen feet in the Carbon Creek Basin. One or more shalo
partings are reported in p?acticany all of the cconomic~sized seams.
Although a few thin seams of coal are reported in the Dunvegan Sandstone
formation of the overlying Fort St. John Group, they ars of limited
economic importance.

The Gething Formation, wherce exposed on the east side of the Peace
River Canyon, strikes northwesterly {True) with dips of 9 to 30 degrees
southwasterly. From the data available the average dip would lie between
10 and 15 degrees in this section {McLearn and Kindle 1950: Fig. 10). In
the canyon section the Gething Formation is exposed in two bands atriking
about northwesterly, with each band dipping in opposite directions, forming
truncated limbs of a plunging anticline. The plunge locally is to the south-
sast with the Gething Formation exposed in a nearly continuous surface-arec
connecting the two northwesterly bands. The South Block covers the crest

and part of ths westeriy band in this section; the attitudes are therefore
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variable, with strikes vazying {rom northweot to northeast and dips from
15 to 22 degrees.

Exposure is axcellent along the Peace River, Johncon Crecl and
soveral of the tribuinries of Johunsen Creok, but peserally the arcas away
from the young creelk cuts arc obscured by glacial and colluvial deposits,
However, a program of controilod bulldozor trenching on both thoe lecase
blocks would help clarify the geological stratigraphy and explore the coal
zeamé reported or suspected, but not observed,

Coal Seams

The coal seams of the Gething Formnation have beean explored in sin
main areas: Peace River Canyon, Dunlevy Creek-Cust Creek-Butler Ridge,
Carbon Creok, Fisher Creek-Fine River, Hasler Croek and Sikanni Chisf-
Halfway. Of these the Peace River Canyon area is the best known and
studied, although several of the areas have produced modest tonnages of
marketable coal over the past 30 years (McLearn and Kindle 1950:151).

The Royal Commission on Coal {MacKay 1947: $8, 99; Table 17) gave
the following estimates of reserves for the combined areas:

Probable Mineable Coal 467,040,000 tons; Recoverable 235_. 520, 000 tons
Possible Mineable Coal 573,440,000 tons; Recoverable 286,720,000 tons
For the Gething-Johnson Creek section of the Peace River Canyon MacKay
‘gives:

Probable Mineable Gosl 134,400,000 tons; Recoverable 67,200,000 tons
Possible Mineable Coal 44, 800,000 tonl;. Recoverable 22,400,000 tons
For the Moosecall Lake Section of the Peace River Canyon area, MacKay
calculates -

Probable Mineable Coal 33,600, 000 tons; Recoverable 16,800,000 tons
‘Possible Mineable Coal 33,600,000 tons; R_ecoveublé 16,800, 000 toms.

Theae ressrve calculations are haged on minsabllity of seams over thres
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feet in thickness, to & maximuza depth of 2500 faet; MacKay {1947: Tabkie
17) classes all the coal of the area as Low Volatile Bituminous {ASTRi;
MacKay 1947: 7).

The FPesce River Canyon area might be divided inte throc sub-szctions:
West Limb, Johnson Creek and Fast Limb, with the Jobneon Creek section
covered ia part by the S8outh Rlock and the East Limb covered u pert by the
North Block, Corrslation has beaen attermpted botween the succeseion of
seams of the three areas by McLearn and Kindle (1950) and the seams of
each area li-c locaily identified in terms of stratigraphic depth below the
bass of the Lottom formation of the Fort St. John Group; the Moosebar
Formation. Through the thickness of the Gething Formation in tho areas
exposed, & total of 50 seams were located and measured, while the
estimated taotal number "would exceed sixty’ {McLearn and Kindie 1¥50:155).
They hclude.-

19 seams 1] lnches or less,

13 seams from 1 foot ta 1 foot, ! inches,

4 seams from 2 feet to 2 feet, 6 inches,

1l seams frow Z {ent, 7 inches to 4 feet,

1 searn more than 4 f{eet,

Thres of the 1! seams expand to more than 4 feet in some parts of the arsa.
Of the ten best seams, two are found in the lower half of the iormation and
eight are in the upper half,

The following is a stratigraphic section of the coal measures of this

section of the Gething 25 derived fros McLearn (1923), McLeara and

Kindle {1550) and Antal (1967).
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TABLE I: STRATIGRAPHIC SECTION OF COAL MEASURES

Depth below base

Moosebar Formation Seam: - Range of Thiclness

23 - 26 Superior 216 - 318"

43 in east Trojan 5% -8'4" with possible
115 - 130" in west bifurcation in east to two

. sacond aggregate 6'2"
separated by 4'6° chale
and gandsetone

200 - 253 in west Titan 4flY - Hign

160" in east

250! 4 Falls A5 LAY A
{50" bslow Titan)

460° Little Mogul 2'g" - 3'3>
470 (10' below Mogul 312" - 4'8"
Little Mogul}

585! . Cast}e Foint 2'1v - 2'3¢
605' {28’ below

Castle Point) Milltgan 2'6" - 219"
1215 Gront 515" « 5g»
1250 Riverside 2'10"

Uncorrelated seams on Gething Creek include:
below Falls Seam Gething 2%4 7
below Gething Seam Galloway 317 - 4127

Two uncorrelated seams on Johnson Creek are 2'10" - 3'0% and 4'1v
In thickness and are fairly low on the stratigraphic column. Other seams
are mapped in the upper canyon area but are unéorrelatefl.

The following Table Il gives pertinent data on the thickness and grade
of coal as reported by McLearn and Kindle (1950). Most seams have
multiple analyses and are therefore given in ranges of variation. Further,

only those seams of some potential sconomic size are covered in this table,
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TABLE I : RANGES OF THICKNESS AND ANALYSES OF SURFACE SAMFLES
TAKEN FROM THICKEST SEAMS

Thickaens Analysis
SEAM Upper GCething Aylard Moose - Johnson Contact Moisture Ash Vol. F.C. Coking Color & , Btu
Canyon Cr. ~Cr. barCr. Cr. Pt. Matter Prop. Ash
TROJAN 5'%" - 3gr 3 bf8! 3'6v- 0.7~ 6.1« 8.8~ 58,4~ None White 0.5- 13350
. grgn FAL 1 1.6 21.5 28.6 64.6 to to 0.7 to
: Good Gray 13820
TITAN 510 4'1 5t2n
GRANT 51g» 0.6 - 2.1- 18,7 - 70.8- Ione Flesh 0,6- 14300
0.8 6.5 24.8 78.1 to to 0.7 to
Good Brick 151306
JOHNSON 4'1n ¢.8 7.4 20.7 -71.1
None Dark$,07 13820
Brown

CR,



MelLearn and Kindla (1950; 171-2) point out the variability in quality
both laterally within 2 oecam, hetweon seame and even botween benches
vsithin 2 seam. All the Lmoportant seams known on the North Block contain
bands of concrctions. Moot soams contzin thin stringers of highly
adomantine "“jet” conl. On the basio of the surince sampling the coals
rvank as medium to low volatile bitumincus and as non-agglomerating or
with only a few samples showing good caking qualltios. Me lLearn and
Kindle {1956G: 171) found some caking qualities in the lower parts of some
seams; &g, , Grant and Trojan seams. 1t should, however, be poiuted out
that surface samples are largely of little real value in assessing tho rank
or coking characteristics of a coal, Similarly, the cuitability of an
agglomerating coal to use for industrinl cokoe is testable only by large
scale tests.

South Bileck

The two sections of leases comprising the South Block cover the
exirame south end of the Wast Limb and crest of the fold, in the arca of
Jobnson Creek, Coalbed Creck and Moocecall vake, Nea;'ly ti?e whole
Gething Formation is expoozd in the canyon of Johnson Creek with the
Moosebar contact being exposed in the bed of Coalbed Creek about thres-
gquarters of a mile from the mouth, and represeating a soction close to
the crest of the anticline. Gething {Personal Conurnunication) reports

that the Grant Seam was located close to the mouth of Johnson Creek,
{ndicating that ail the potentially economic seams likely lie within the
South Block.

The only seam having any serious exploration on the South Block is
the Trojan Seam on which & 35 fooi tunnel and 65 foot drift were driven.
A total coal section of 7 feet, 2 inches contains two sandstone partings

aggregating & inches in thickness. Analyses of coal (probably before

18



adit was driven) are as follows:
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Bench DMioisture Ash Vol, Fixed Coking Color 5 Btu
Matter Carbon FPreoperty Ash

Upper

4.1/2 1.1 21.5 18.8 58.6 non- White - -

. agglom.

Middie 1.2 10.6 24,1 64.1 poor Flesh - -
3!(}"

Lower . 0,7 6.1 28,6 64.5 good Flesh - -

1‘3(‘

During the examination of the property a sample was taken from the

cutcrop of a seam near the mouth of the Coalbed Creek, it returned the

following analysis:

Moisture

Ash

Volatile Matter
Free Carben
B.T.U.'s
Sulphur

Free Swell - 1 Soft

As Received

1.9

8.2
20.5
69,5
12,853

0.8 -

Dry Basis

8.3
20,8
70.8
13,099

0.8

Frorm the topography aof the north side of Coalbed Creek it seems probable

that the stratigraphy parallels the hill slope for a considerable distance

with the possibility. of a favourable ratio for strip mining of that section

of the Trojan seam.

North Biock

Lying on the east side of the anticline, dips in this northern area are

northeasterly, varying from 10 to 30 degrees.

The two quarter-section

leases cover two productive mine devélopments, both operated for a
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number of years by the Gething Brothers, A number of scams are
exposed and a number of intermediate seams are reported (K. Gething,
Personal Communication, 1969)., The two main known seams ara the "Kiag"
and the 48", neither of which have been correlated with those measured
on the west limb or crest subsactions. The following is a simple strat-
igraphic table from data supplied by K. Gothing. Those seams observed
during the examination are so marked, while the balance are reported

from old work and are now obscured.

Stratigraphic Searmn Thickness
Liocation

w 7 ' King 5 fect

- P 2-1/2 it.{reporied)
4+ 340 fi. ' Kreuger 7-1/2 it. {(reported)
-~ 220 ft. (?) _— 2 it. {reported)
-+ 160 ft, Intermediate 3130

+ 100 1t Road 3t

Arbitrary 0 ' 4%’ 6-1/2 feet

The coal in theKing Seam is generally of the medium volatiie
bituminous rank and the basal section dieplays good coking properties.
Mc Learn and Kindle {1550: 174) record the following dry analysis of the

4 benches in the King Seam as exposed in the King Gething Mine.

Bench {As Received) Volatile Fixed -Coking Soften,
iMoilsture Ash Matter Carbon S Btu Prop. Tewmp Color
Ash
0.7 3.8 10,9 23 66,1 1.8 13420 Aggl. 2050°F Lt. Mauve
1,4¢ 5,9 17.1  28.5 54.4 0.9 11770 *  2300°F Lt. Browa
2.0 5,7 3,4 22,7 73.9 0.9 14680 2710 F Very Lt.

Pink

15170 Good 2680°F Lt. Salmon

0.6' 4.5 1.4 2.4 7.2 0.9 Pink
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Samples taken on the V48" Senrn during the examination trip included
the following:

Mo. 3551 - Location, King Gething Mine -"48" Scam, -top 1 foot.

As Received Dry Basie
Moisture _ 1.1
Ash 5,6 6.7
Volatile Matter 18.0 18,2
Free Carbon 74. 4 75.1
B.T.U.'s 13,658 13,808
Sulphur 0.5 0.5

Free Swell - 1 Soft

No. 3552 ~ Location, King Gething Mine-' 48" Seam, 8" shale/coal band

Motsture - 1.1

Ash 25.7 26,0
Volatile Matter 13.1 13,2
Fres Carbon 80,1 60.8

B, T.U.'s 10,608 10,725
Sulphur ' 8,3 9.3

Free Sweli - 1 Soft

No. 3553 - Loéation, King Gething Mine-"48" Seam, 4'4' lower bench of

48" Seam
Moisturs 0.8
Ash ' 4.6 4.6
Volatile Matter 16,3 16,4
Free Carbon 78.3 79.0
B.T.U.'s . 13,932 14,044
Sulphur 0.4 | 0.4

Free Syvcll - | Sofit
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The se2:ins on this North Block appear to parallel the surface contour
for some distance and may be suitable for strip mining of at least some
toanage. Thio would require more detailed study fellowing the topo-
graphical and geologlcal survey. The dip of the ing and "48' geams
are about 20 degrees. At the King Gething Mine (Mce Learn and irish 1944)
“"shale partings and ironstone concrefions cause difficulties in mining
the King Seam., Th-e shale partings muet be re:wnved and the lavge
concretions are hard to remove without shattering the coal.” In some
parts of the area the dips approach 30 degrees which causes difficulties in

handling and restrictions in mining awethod.

GENERAL NOTE ON COAL IN WESTERN CANADA

Where the uee of Western Canadian coal reserves was reducing
rapidly a few years ago, new markets and new technologies have given
a new viability to the industry and stirmulated exploration of undeveloped
regerves. The Alberta Resources Railway was primarily promoted to
permit the developn.ent of the vast reserves of the Sioky River area.
The 'unit-train' concapt in rail transportation was proposed as a mwieans
of moving the large tonnages required at relatively reasonable rates,
Technological research in the exploration, nsininyg, beneficlation, transport
and utilization of coal have further advanced the potential of the reserves.
In the maln, the present resurgence of interest and activity in Western
Canada can be attributed (o a large and growing Yapanese market for
metallurgical grade coal as well as an expansion in interest in the use of
coal in the generation of power,

Classification and Analysis

Since the primary potential of the deposits under report lies in the
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suitability of a substantial tonnage to use for the preparation of coke 2 faw
short notes are included to provide a fram.e of relerence for the nssess-
ment of what limited grade data is avallable.

Although the finai acceptance of a coal as a coking blend depends upeon
full scale tests and individusl negotintions, some general criteria can be
listed. The "as-ghipped' ash content should be in the range of 8 perceat,
aithough cleaning could effectively reduce some coals haviag higher ash
content "in f;':;‘f.‘."" Lower ash coals are considered premium and thereiore
bonused. Volatile material should be in the 22 to 25 percent range. The
sulfur content must be below ! percent. BRasically, the coal must be a
medium volatile bituminous rank with well developed coking properties.
it is reported that proper blending and washing processess afiect the
coking properties greatly and only large scale tests of unweathered coal
can be considered reliabie in the final evaluation. Antal (1967:6) reports
a case in which the swelling index increased after crushing and washing
to over three times that of the same raw coal. According to the "A_, 5. T, M,
Classification of Coals by Rank" {hiineral Facts and Problems, 1960:
Table No. 2,:115) the Medium Volatile Group of the Bitumninous Class has
the following limits:

Dry Fixed Carbon, 69 percent or more and less than 78 percent,

Dry Volatile-material, 31 percent or less and more than 22 percent;

Uses and Markets

The future utilization of coal in chemical, metallurgical and iarge
scale energy generation is thought to represent a rajor potential expan-
sion for markets.

The metallurgical industries represent a substantial present and

expanding market for the coking coals of Alberta and British Columbia,
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reputed to be the largest recorve of such arades west of the Mississippl
River {Williams 1958; 470). Althouph the distant future nuay cee a
developing iron and stecl indusiry in Western Cnanda, the present economic
markets lie ia the trans-Pacific area. The following table sumuarizes the
present coniracted tonnags in Western Canada (Rerkowits 1969, Personal

Communication).

Company Location Long Toms Duration Total
Per Year Contract

Kaiser Res. Ltd. Michel, B.C. 5-6,000,000 15 years 51,000,000

Coleman Colleries Colewmnan 1,000,000 15 years 15,000,000
Cannore Mines Canmore 500,000 10 years 5,000,000
Cardinal Coals Luscar ‘ 1,000,000 1i5 years 15,000,000
Mclntyre Porcupine Smoky Lake 2,000,000 15 years 30,000,000

Fording River Michel, B.C. 3,000,000 15 years 45,000,000

Of the foregoing contractors Cardinal Coals Ltd. are reported to be
negotiating toward doubling their contract to 2,000,000 tons annually and
Mclatyre-Porcupine Ltd. are talkiny of increasing the production to
4 ox 5,000, 000 tons, .only part of which wouid- be directed taward the
Japansse market.

The following table iists the-companies now reporiediy negotiating

contracts or-carrying on exploration programs -

Company Area Status

Seurry Rainbow Elk River, B.G.  Negotiating reported
2-3,000, 000 tons annually

Crowsunest Industries Ltd. " 7 " Negotiating

Rio Tinto Mines Ltd. Smoky River Exploration

Dennison Mines Lid. " " '

e T e ————
T —— .
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Company Area Status

Master Exploration Lid, Sinoky River ‘ Fxploration

Jefferson Lake Petro- ! '
Chemicals Ltd.

From the above data a total of about 12,500, 000 tons per year have
been coniracted for to date and an additional 5,000, 000 tons are reportedly
in the-negbtiatlon s'ta.ge. A total projected requirement of 22, 500, 000
tons per year has heen estimated for the Japanese markets alone by the
mid-seventies, leaving & net difference of 5,060, 000 tons per year to be
developed.,

The potential of the future chemical market bag been suggested as
greater than that of the metallurgical or energy use {(Willlams 1958: 470),
Research in this fieid s advanclng but must be accompanied by improve-
rents in economics and development of commsrcial regquirements for the
variety of chemicals that might be produced. At the moment the liquid
fuels and chemical producta_ are more economically recoverable from
patroleum and natural gas,

"The conversion of coal into electrical energy offers the most
immediate and one of the largest markets for the coal reserves of
Western Canada, " {Williams 1958; 471), Generally, thermal-electric
generation tends to be more practicii when the fuel source is relatively
close to the electrical market and {rom a relatively-homogeneous single-
mine source. Bac‘k-\;p load plants integrated with hydro plants have a
varia.ble dernand for cozl creating production and sconomic problems
for the miner.

Mining Methods

No baalc changes have evolved in the overall methods of extracting the

coal from the general surface or strip mine, the 1oﬁg-wail and the room-



and-pillar methods. Of the nawly opened mines in Western Canada; the
Kaiser, Cardinal River, Fording, and Calgary Power (new thermal
power plant on the south side of Lake Wabunmun) will be entirely strip
mines, the Coleman and Canmore operations will be primarily underground
with some production from atrip. mines, and Mclntyre FPorcupine will be an
underground operation. |

Surface operations have incre-aud productivity with the use of 35 cubic
yard draglines for stripping and 15 to 20 yard shovels for mining. Under-
ground methods, while essentially unchanged, have found increased |
production per man through the continuous xrlxining equipment on lonpg-wall
faces and room-and-pillar inethods. Powered props and other support
methods have been developed or are being tested. Hydraulic minlngl in
Europe has reached a stage of commercial production, although it i4 only
being evaluated on this continent, |

Gardnaer {1958) proposed continuous mining of underground deposits
might ultimately be competitive with the cost of atrip n-ilntng in Western
' Canada and explored methods of continuous mining of pitching seams at
comparable costs. [t is undersiood that at least one operation is experim;-
enting with the use of "unit-mining" of steeply dipping seams in the manner

of hard rock mln-ea.

Beneficiation

The improvement in coking qualities of a product with efficient and
thorough cleaning has been noted. Research has developed a variety of
advanced beneficiation techniques, the most highly developed of which is
the "compound water cyclone’, A seriss of commercial installations
with capacities up to 200 tons per hour in the U.5.A. and Australia are

reported., Pertinent to thia project in which long distance shipping will

e —————
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|

be necessary, research is active toward cleaning and dewatering coal

fines.

Transportation

For the immediate future the major developimnent in the transportation

of coal is the proposed "unit-train concept!". Moverent from-the Kaiser

- operation to the "supsr-port' at Roberts Bank, B.C. will be done by

five, 105-car trains, automatically loaded and dumped and making a
complete round trip in 72 hours, Similar proposals are being made for
Coleman, Canmore, Fording, Cardinal River and Mclntyre Forcupine
operations. Rall transport rates of $3.50/ton are forecast for all thoee
operations.

Future possibilitiss for cheap traﬁsport iie in slurry and capsule

movermsent by pipeline. Research in both these directions is proceeding.

OVERVIEW OF ECONOMIC CONDITIONS
It would be premature to attempt close calculations into the eventual
economics of any ccal operation in the area due to the relative immaturity
of the project. There are a number of controlling variables guite
impossible to estimate at this time, except in very approximate terms,
Included in this category are -
{i) Potential scope of the operation -
Exiat?ng contracts for coking coal delivery from
Western Canada vary from 500,000 to 5,000, 000 tone/year.
The ev;entuai rate from au;:h an coperation as the Fortage
Mountain project of Cinnabar FPeak Mines Lid. would likely
have to lis between these capacities, but would ba further

predicated on proveable reserves, extraction capacity,

A x| e v s ey e e e e —— P
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transport capacity aad the economic break-even capacity

considering amortization of all facilities,

Grade of the coal for the market demand,

At the moment, the coking characteristics of the potentially
economic seams are undefined. The only available
analyses have been made on surface or weathered samples
and the deletarious effect of this deterioration varies on
different coals. The coal products of low ash and volatile

content earn a bonus from consumers,

Recovery and Metallurgical Treatment,

The mining and beneficiation economics depend on a number
of variables that are determinable only by.test. Note has
been made of the recovery problems experienced on the
main seam of the Gething Mine; it is probable however,

that large scale mining and an adequate beneficiation plant

would obviate much of this probien..

Devalopment Layoutl and Costs.

The design of the underground development and surface

plant depeads upon such important and as yet indeterminate

data that capital development costs are similarly impractical
to egtimate at this stage. Based on a railway construction
cost of §200, 000 per mile (froin a recently completed survey
by the Canadian National Ratlway for northern reglons,
Edmonton Office), and a possibie rail spur length of 2030
miles, some $5-56, 000,000 would be required.

Antal (1967; 11) gave a general estimate of $20, 000, 000 to
develop an operation in the Peace River capable of

producing 2, 000,000 tons annually.
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Mining Costs.
Without definitive studies of the n.ost suitable mining method
and equipment the mining coat of production in this area can
only be approximated. Since {t is possible that the
operation could be a cornbir-lation of underground and strip
raethods the econormic formula is quite comnplex., For
preliminary purposes only, a figure of $5.75 - $6. 25 per
ton f.0.b. loaded cars might be used to cover all mine costs,
amortization, recovery loss, etc. This figure is "rule-of-
thumb' for an underground operation. It should be used with
~ caution until more information is avalilable.
Transportation,

A roajor expense in the marketing of Western Canadian raw
material is the cost of transport fron: mine to the congumer,
There are no quoted commodity rates on coal from the Peace
River to Vancouver or Prince Rupert on the P,G.E, or C,N.R.
Enquiries from the F.G, E, returned a mileage corumodity
rate of $3, 20 iron: Chetwynd to Prince George, a distance of
196 miles, rFublished comunodity rates on coal from Hinton
would be comparable {considering only the mileage factor)
to what might be expected for similar class rates from
Chetwynd; these were quoted at $6,30/ton to Prince Rupert
and $5. 80 /ton to Vancouver, ‘
At some stage in the program it should be possible to
conduct a study with the P.G.E. into the "unit-train™
possibilities. Rail distance from Chetwynd to Vancouver is

considerably less than Smoky River to Vancouver and it
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would therefore he expected that a "unit-train' rate of

$3. 50 might be possible.

The loca-tion of the North Block on the north side of the

FPeace River constitutes a substantial hauling problem

for production from this section. A raillway bridge'across
the Peace is a remote possibility but trucking costs are

likely to he 8 « 8-1/2 cents per long ton per mile, This
would undoubtediy force consideration of tvv:vo beneficiation
plants with attendent higher costs,

Daep sea shipping of coal varies in cost irom 35 -~ $7/long

ton for 5000 ton loads to $3.60 - $4.00/loag ton on full

cargo sizes of 15 - 25,000 tons. The increased movements
planned for the "'seventies' have stiroulated plans for

100, 000 ton full cargo sises that should materially reduce
these rates, The Roberts Bank and the Neptune terminals
will both be equipped. to handle the ''unit-trains' and the
super-freighters, From enquiries it seems that port handiing
costs maust be negotiated on an individual basis and are payabls
by the supplier. Costs are approximated at 60 - 70 cents/ton
on annual contracts of at least a million tons and 80 - 90 cents/
ton on annual contracts of at least a half & million tons - _
including unloading, surging capacity, ship loading and
demurrage. Under the '‘unit-train" conceg;t the port handling
costs would likely be reduced, '

(wit) By-product Use.
Some possibility exists for the utilization of the waete

materizals which might amount to. 200, 000 tons per year
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on a production of 1,000, 000 tons/year. The potential of '
power generation, particularly in this area, as a standby
plant for surge capacity would seem to be worthy of consid-
eration. The availability of the local very-low cost power
from the dam would be an incentive to the consideration of a
chemical industry.

The recent Fording Coal Ltd. contract was reported to cover
3,000,000 tons/year at $13.33/ton at Roberts Bank. The
average f.0.b. price at the locality is probably $12, 50 to
$13/ton. However, bulk loading facilities in Prince Rupert
would give a distinct freight advantage, both for the rail

segment and for the acean shipping segment.

Respectfully submitted,

James F, V., Millar, P. Eng.

July 16, 1969.

JFVM/gs.
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FHONE 468-2391

<

CREST LABORATORIES LTD.

B.C. REGISTERED ASSAYERS 7911 ARGYLL ROAD
INDUSTRIAL ond RESEARCH CHEMISTS EDMONTON, ALBERTA

Juze 30, 1969,
Dr. J.W, Antal,
Cinaaber Peak Ifines Led.

c.c, DUr. Hillsr aod Mr Mike Sembalulk, 7203 « 81 Ave.

Lab No. 943 Sawple Harked: Mo Thp.

Dexr Slxst

The results of the required analyses of tho above sample are as folloun:

An Regeived Dyy Baais
Holatury | 1.9
Ash 2.2 8.3
Voistlils Matter | | 20.3 | 20,8
" Free Carbon . 69,3 70.8
B.T.0.'a 12,853 13,0%9
Sulphur 0.8 0.8

Froe Swall « 1 So;‘.t

Yours vary truly,

CREST LABURATORIES LID.
L/L _gé'c.u-:.- .—f- [
RS .‘.itvym/
Chemist.

ns/sm



ProNE 459,235}

s

CREST LABORATORIES LTD.
: - ' B.C. REGISTERED ASSAYERS . 7911 ARGYLL ROAD.
' INDUSTRIAL oGnd ‘RESDEARCH CHEMISTS EDMONTON. ALBERTA
June 30, 3069,

5!--3.“. mml;
Cinnxtsy Fonk Hiinss Led.,

Cefse Ur. ¥illar gnd i NMiks Sexhalul
Lab Fo. 945 Bample Marhed: 5351

Pear Sirs:

 The resulte of the requeated analvsen of the chova ssmple axe as follownt

As‘ reenived | Bry Panis
¥oisture ' _ S |
Ash ‘ | 68 6.?'_
Volatile Mptter 18.0 i8.2
Fres Carbon = TR 75.1
B.2.U."s ‘ 13,688 13,808 -
Sulghur * 0.5 0.5 '

Free Swall - 1 Soft

Yours wery tyuly,
CREST LABORATORIES L10,

Loz
‘ v Suyn,7

Chemist.

R3/em
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CREST LABORATCRIES LTD.

p B.C. REGISTERED ASSAYERS 7911 ARGYLL ROAD
a INDUSTRIAL and RESEARCH CHEMISTS EDMONTON, ALBERTA

e - , . June 3G, 1969,

Ine.J. W, Antal,
Cinpabar Pesk Mines Ltd.,

c.c. Dr, Millar and Mr Mike Sexzbaluk.

Leb Mo, 946 Sawple Hrrhed: 3552
Dear 3irss

The zesflts of tha Tequented analyses of the above sample axa az follosws:

) At Recolved | Dry Rasia
Moistura 1A
Ash N 23.7. 26.0
Volatile Hatter 13.3 13.2
Frea Carbon _ 60.1 §8.3
B.IUSs 10,608 10,725
Sulphur i ' 4.3 - 0.3

Frac Swell « 1 Soft

Touss very truly,

GRES'I' LABCRATORIES LID.

.f A, A
Ghmis

RS/sp



Puonz 469-2391

CREST LABORATORIES L.TD. |

Y BC. REGISTERED ASSAYERS -
B3 INDUSTRIAL and RESEARCH CHEMISTS EDMONTON. ALBERTA
Jumo 0, 1909

br.J.W. Augal,
 Cimmebay Posk Hinos Led.,

c.¢. Dr. Millar and Mr Hike Secbalek, 7203 - &L fwo,

Lob Yo. 947 Samnlg Hariied: 3333,

r

Psar Sircs:

The xesules of the :_.-tquuted emalyses of the above gwmpla are as follicwal

e Mc:_aiveﬁ? Doy Exgls
Moisture 0.8
Ash ' , 4.6 - 6.6
VYolatile Hattex : 16.3 16,5
Fres Cardon 8.3 72.0
B.LD.'s | 13,932 14,064
Sulphur ' 2.4 DFYY

Pras Swsll - 1 Soft,

Yours wary truly,
CRESY LANOBATURIES LID,

%f:gw <

X. lauycx,,.'/
Chamist, *

28/zm
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TRIANGLE MINE SERVICES LTD.

FRESIDENT TLLEFAONG AREaA S0 %

WooBwLy PARLIAMENT 403

VICE.-PRESIDENT 3z9 Taar

® 1Bos. PHILLIPS 19D CERNTENSIAL Bu o O -
r e oAt ANENLE

, EDMONYON ALEERTA
DEVELOPMENT. PROCUCTION AND ENGINEERING

July 14, 1969,

Or. J. F. B. Millar,

c/o Cinnabar Peak Mines Ltd.,
7203 - 81st Avenue,

EDMONTON 83, Alberta.

" Gentlemen:

Qur estimate of driving 6 short adits in coal from 25' to
100° in Tength at Hudson Hope, B.C. would be apprnximately
$30.00 per foot.

The contractor supplies all necessary equinment and Tabour
to carry out the job.

Yours very truly,

TRIANGLE MIME SERVICES LTD.,
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CERTIFICATE OF OUALIVICATION

I, JAMES F, V., MILLAR, of the City of Calgary, in the Province of

Alberta, Canada, HEREEY CERTIFY:

1, That [ am o Mining Engineer and reside in the City of Calgary,
Canadsa,
2. That I am o pgraduate of the Univerocity of British Columbia {1950),

in Mining Pngineering, and have been practising my profession
for the past 19 ycars, and that I an. a member of the Association
of Professional Engineers in Alberta and British Columbia,

3. That I have no direct or indirect intorest in the property of
* Cilnnabar Peak Mines Ltd., in the Portage kjountain Coal
properties near Hudson Hope in the FPeace River District,
which property is the subject of my report dated July 16, 1969,
nor do I expect to receive any interest, either directly or
indirectly in the property, or in the securities of the Company
holding the property,

4. " That the accompanying report dated July 16, 1969, is based on
a personal knowledge of the property, having been on the ground
June 9 - 11, 1969, with further information being obtained from
published and unpublished reports, acknowledgement of which is
given in the main body of this report.

o JAMES F, V. MILLAR, P. ENG.

July 16, 1969.
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¢/o Cinnabar Peak Mines Ltd.,
7203 - 8]st Avenue,
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CERTIFICATE O CUAITICATION

I, JAMES F, V, MILLAR, of the City of Calpary, in the Province of

Alberta, Canada, HEREBY CERTIFY:

1. That I am a Mining Engineer and reside in the City of Calgary,
Canada.
2 That I am & graduate of the University of British Columbia {(1950),

{in Mining Engineering, and have been practising my profession
for the past 19 veard, and that I am. a member of the Association
of Professional Enginecrs in Alberta and Britich Columbia.

3. That I have no direct or indirect interest in the property of
Cinnabar Peak Mines [fd., in the Portage Mountain Coal
properties near Hudeon Hope in the Peace River District,
which property is the subject of my report dated July 16, 1969,
nor do [ expect to recelve any interest, either directly oz
indirectly in the property, or in the securities of the Company
hoiding the property. )

4. That the accompanying report dated july 16, 1969, is bused on
a personal knowledge nf the property, having been on the ground
June 9 ~ 11, 1969, with further information being obtained from
published and unpublished reports, acknowledgement of which is
given in the main body of this report.

. <
e JAMES F., V. MILLAR, P. ENG,

July 16, 1969.



THIS I8 T0 CERTIFY THAT:

I have no beneficial inferest in coanl rights at the Portage Mountain
Area.

I am a graduatc Geologist, heving completed the Bachelor of Science
Degree at St. Francis Xavier University in 1948, and the Doctor of
Science Degree ot Lausanne University in 1960.

I am n registered Professional Geologist of the Province of Albherte.

I have worked in the 0il Industry in Cenade for o period of five
years.

I have worked with the Canaodian Colombo Plan Survey in Pakistan
for o period of two years.

I have worked in North Africa for a period of two years.

I was Shaft Geologist on the No. 2 Mine for the International
Minerals and Chemical Corporation at Esterhazy.

I was Exploration Manager for Luscar Coals Ltd. for two years.

I am presently engaged as a Consuliing Geologist in the Province
of Alberta.

-~ P /~:-‘ .

J% W. Antal, B.3c., Sc.D., P. Gecl,
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Part Two

PRELIMINARY REPORT
ON THE ECONOMIC ASPECTS OF
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by
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Antal ~-Francl Consulting Ltd.
Geological & Engineering Consultants,
11445 - 12lth Street,

Edmonton, Alberta.
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FORWARD

This report is being written on behalf of Messrs King Gething and
Lloyd Gething. The object of the report is to asse;s the potential of
coal properties held by them in association with other interests, in
the Portage Mountein area, in British Columbia.

This geological report is based primarily upon Memoir 259 of the
Geological Survey of Canada, "Geology of Northeastern British Columbia”
by F. H. McLearn and E. D. Kindle, 1950, It is from this report that the
stratigraphy, coal thickness and coal quality are taken. The geological
mep accompanying the report by Messrs McLearn and Kindle, provides the
structural data used in this report.

The undersigned is somewhat familiar with the property, having
spent some time ﬁorking in the genereal ﬁrea for the Shell 0il Compan&,
in 1961 and for Luscar Coals Limited in 196kL.

The technical data is drawn from information provided by the
Mines Branch of the Province of Alberta, the Annual Report of the
Bituminous Coal Division of the Depaftment of Mines and Mineral Industries
of the Commonwealth of Pennsylavenia, 1963, as well as personal knowledge,
and personal communication obtained from other people in the coal mining
industry,

Freight rates and costs involved in building spur lines have been

obtained through the Canadian Nationel Railway, personal communication.

Location and Accesgibility

The property is located slong the Peace River, near the Town of
Hudson Hope, and on the west flank of Portage Mountein. There are holdings

on both sides of the Peace River,
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Specifically, the land includes lots 1024, 1025, 1/2 of lot 1026,
lots 1027, 1028, 1029, 1034, 1035, 1043, 1047 and 1049, the Peace River
District of British Columbia, Latitude 560, Longtitude 122 . The land
involves a total of 7,350 acres.

The area is accessible by a partially paved highway from Fort
5t. John, British Columbia, and a gravel highway from Chetwynd, British
Columbia, which is on the Hart Highway.

At one point, the Pacific Great Eaostern Railway passes to within

about twenty miles of the area,
GEOLOGY

STRATIGRAPHY

The coal seams are within the Gething Formation of the Lower
Cretaceous Bullhead Group. This formation includes fine to medium
grained sandstone, shale, clay, ironstone, siltstone and coal.

The Gething Coal Measures are 1,400 feet thick and contain
around 36 feet of coal in continuous beds, in known stratigraphic horizons.
There is an additional 20 feet of coal, whose stratigraphic position is

uncertain.
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Stratigraphic Section of Coal Measures

Depth Below

Moosebar Formabion _ Description Thickness
26! Sandstonc, shale 26"
Superior Scam at 6"
110" Shale, coal, sandstone 80"
Trojan Seam . 5t "
225" Shale, sandstone 115!
Titan Seam L+ g
2507 Shale, clay ironstone 20!
: Falls Seam 3t2 "™
LEO* Sandstone, shale
clay ironstone 110!
Unclassified coal
Little Mongul Seam ar g"
k751 Shale, sandstone 10
Mogul Scem hr o"
5851 Sandstone 110t
Castle Point Seam o' g"
605" Shale 28"
Milligan Seam a' "
1215° Shale, sandstone 610"
Unclassified coal
Grant Seam 5t "
1250 Shale, clay ironstone 35!
Riverside Beam 2 10"

In addition to the above seams, there are a number of unclassified

seams as follows:

Thiclmess
Gething Seam 2t 5"
Murray Seam 7!
Galloway Seam R
Johnston Creek Seam 2' 10"

Johnston Creek NWo. 2 Seam e "



T

The optimum thickness of coal, for economic extraction is around
6 feet, and in order to work two adjoining seams, there should be a
thickness of at least 100 feet between the two seams. For these reasons,
we will limit our studies to those seams which are at least L feet thick
and which have no other workable seam within 100 feet, stratigraphically

below or shove them.

The Trojan Seam

Sampling of this seam has heen carried out mostly on outerop,
only one sample has been from a tunnel on the North branch of Gething
Creek. There is nothing to indicate whether the coal in the tunnel
was a fresh semple; it is taken for granted that those samples taken
from the outerop are more or less oxidized.

The Trojan Seam consists of 5 feet 6 inches of medium voletile
bituminous coal. The coking properties range from non-agglomerating

to good coking,

The Titan Seam

To the best of our knowledge, the samples of this coal have been
taken from the outerop and are prcbably oxidized,
The Titan Seam is & medium volitile bituminous coalj the coking

propertics are non-agglomerating to poorly coking,

The Mogul Seam

The samples of this coel have probably been taken from the

ovterop, and are probably oxidized.
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The Mogul Seam consists of 4 feet of low voletile bituminous

coal; the coking properties are non-agglomerating.

The Grant Seam

The samples of this seam were probably taken from a tunnel at
Grant Flat, and it can be assumed that the samples were fresh.

The Grant Seam consists of 5 feet 7 iluches of low to medium
voletile bituminous cosl; the coking properties range from non-agglomer-
ating to good coking., It should he further noted that this seam has low
ash (maximum 6.5%) and a high fixed carbon ration (72.7 - 78.1). It is

one of the better seams in the area.

The Gelloway Seam

Apparentlyfthe samples of this seam hed been taken from the
outcrop, and can be considered to be oxidized.
The Galloway Seam éonsists of U4 feetrof low volctile bituminous

coal. Coking properties are non-agglomerabing .

The Murray Seam

The somple of this seam has been taken from the outerop, and
can be congidered to be oxidized.

The Murray Seam consists of 5 to 7 feet of medium voletile
bituminous coal, with a 6 inch band of clay in the middle. It is

non-aggloemerating in tests.

Johnston Creek #2 Seam

Samples of this seam were probably taken from the outcrop,
It congists of 4 feet 1 inch of low voletile bituminous coal. It is non-

agglomerating.,
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There appears to be considerable variation in the coking gualities
of the coals described above; this is most probably duc to the varying
degrees of oxidization of the coals., It should also be kept in mind that
the vitimate test should-be carried on o large scale and that blending
and washing affect the results greatly. In a recent test run on ancther
area for the undersigned, in Japan, a swelling index of 1.5 was found for

the raw coal; crushing and washing increased the swelling index to 5,

STRUCTURE

The major structural featurc in the area, is the anticline which
forms Portage Mountein and Grent Knob. This prominence is composed of
the coarse sandstone, conglomerates, quartzitic sandstones, shales and
thin coal seams of the Dunlevy Formation of the Bullhead Group.

The overlying Gething Formation is eroded off of the structure,
and laps up against the foot of the prominences. Immediately at the
contact, the Gething Formntion dips at angles of up to 40°, but the dip
decreases rapidly, away from Portage Mountain, and rarely excceds 150.
The majority of the dips are about 50. -

On the east flank of Portage Mountain, the Gething Formation

is in fault eontact with the underlying Dunlevy Formetion, however, no

great structural complications are evident here.

ECONOMIC ASSESSMENT

In the economic assessment of the ceoal mining operation, the
following must be taken into account: Markets, Mining Methods, Underground
Mining Costs, Surface Costs, Transportation Costs, Capital Outlay for

Railway Spurs, Capital Outlay for Equipment:,



MARKETS

A large market for low voletile and mediuvm voletile coking coal
exists in Japan. This is obvious by the number of Japanese companies
thet have representatives in Canade, secarching for sources of coking coal,

The increase Ih productivity of the Japanese steel industry
coincides with a tightening up of supplies of coking coal from the U.S.4.

The Eurcpean Common Market 1s at present phasing out its wneconom
coal mines; thls coincides with an inoreased demond for steel, in Kurope
end elsewhere, It ig evident that the future market for coal from Eastern
U.8.4, will be the Eastern North America and Furape, rather than Japan
or the West Coast of North America. The latter markets will haye'to be
supplied from Western Canada.

The price of coal, at the docks in Japan, range from a low of
$18.00 U.8.A. to a high of $26.00 U.8.A. per lopng ton, Paradoxically the
differences }n price are not tied to the quality of the coal, but rather
to the transportation. The low woletile coking eggl commands only Q.50¢
per long ton.more tﬂ;n the medium voletile coking coal.

At presgent, it would not be difficult to find a contract to
deliver 2,000,000 tons of coal per year to Japan, providing the supplier
could prove his nbility to deliver the ceoal, The minimum price which
this coal would command is $19,26 Canaedian per long ton, F,0.B. a porf
in Japan.

In a ten year period, this would amount to & gross income of

2,000,000 x 10 x $19.26 = $385,200,0Q0.



UNDERGROUND MINING COSTS

The coal scams, which we have discussed, at Portage Mountain
vary in thickness from I feet to 7 feet, that is, within the optimum
range for mechanized mining. Maximum dips on the coﬁl are at about 40°
piteh, but most dips oare between 50 te 150. The opltimum pitch on a coal
seam for mechanized mining is about 70. This piteh allows for proper
drainage of the mine, and if the mine is properly planned, the force of
gravity can be wsed to aid in the transportation of coal within the mine,

It is evident that the coal properties at Portage Mommtain have
almost ideal conditions for the extraction of coal by mechanized mining
methods. In this particular case, long wall mining cen be recommended.

By using the long well mining method and mechanizetion, it is
conservatively estimated that 60% of the available coal can be recovered,
giving roughly about 164.7 million tons of coal,

In calculating mining costs, comparison can be made with the
following mines: Canmore Mines at Coanmore, Coleman Collieries at Coleman,
Amalgamated Collicries at Drumheller, all in Alberta; and the Ka en Coal
Mine of the United States Steel Corporation, Washington County,
Pennsylvania, U.8.A,

At the Canmore Mines, the tonnage per man/shift underground is
8.2; this mine is not properly mechanized and the pitch on the seam is
about 250.

Colemen Collicries produces about 10 tons per man/shift under-
ground; again the mechanizatlon of the mine is incomplete ahd the pitch

on the seam is about 25°.
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Amalgamated Collieries of Drumheller, is completely mechanized
and is one of the better run mines in the Provihce of Alberta. However,
it still employs the rcom and pillar system. The pitch on the seam is
negligible. It produces about 17 tons per man/shift underground.

The Karen Coal Mine of Pennsylvania is mined by drifting, It is
highly mechanized, and produces about 16 tong per man/shift, underground
and surface. It must be further noted that this latter mine is the only
oneé that produces over one million tons of coal per year, that is &
production comparable to what is forescen for the coel properties at
Portage Mountein.

It may be remarked that mining conditions at Portage Mountain
would be better than those in existence at the Alberts mines; i.e. a

piteh of 5° - 10°

rather than the high pitch at Canmore and Coleman,
or the horizontal beds ot Drumheller.

From the aforegoirg, it may be stated that coel mines at Portage
Mountain could quite_reasonably be expected to produce 17 tons per man/
shift, underground. At an average of $26700 per man per day, this comes
to $1.55 per ton underground labor costs. It is estimated that power and

other cosghts would come to $0.h9 per ton. The total underground cost per

ton would be about $2.0L.

SURFACE COSTS

In an effiéient pperation, i.c, Amalgamated Collieries Ltd., the
manpower required per ton, handling at the surface, would be 0.5 man/
shifts or a cogt of about $O.77 per ton on gurface labour, A further

cost of about $0.14 per ton can be anticipeted for power and miscellaneous,
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Treatment of the coal would be by the Compound Water Cyclone;
the cost including cquipment, powcr and operation, based on two million
tons per year would be $O.17 rer ton,.- Verbal communication Dr, J, Visman,
Department of Mines and Technical Surveys, Edmoanton, Alberta,

It is estimated that losses in the washing would be aboub 15%,
The cost of operation should therefore be increased accordingly: $0.47,

The total cost Tor surface operations would be in the vieinity

of $0,77 + §0.1% + $0.17 + $0.47 = $1,55.

TRANSPORTATION COSTS

Railway transportation from Fgrt 8%, John to either Prince
Rupert or Vancouver, would he $7.80 per ton. At any point south of
Fort 5t. Joha, it showld be less, therefore, the price guoted is in excess
of what actual cogts would be.

Handling at the port would be approximately $2,00/tan,

It should be noted that there is a grent probebility that there
will be coal movidg west from Hasler Oreek, on’Ehe Pacific Great Eastemn
Railroad es well as from the Smokey Rivefjare& of Alberta, using probably
the same facilitles in part as would be used by coal moving from Portage
Mountain. It may therefore be assumed that both the abovementioned costs
would be lower,

Shipping costs from Vancouver to Japan are quoted by the
Jopenese shippers at $3.50 per ton. The undersigned is aware of shipping
firme that would ship at $2.70 per ton, As more coal moves ont of
Canadian ports, the bidding on the shipping will become even more

competitive,
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Total transportation costs should not therefore exceed

$7.60 + $2.00 + $2.70 = $12.50 per ton.

CAPITAL INVESTMENT

In order to provide rall transportation from Portage Mountain to
e point on the Ppeific Eastern Railway, it would be necessary to
build a twenbty mile spur line., Under the most difficult condition, the
cost of such a spur would be about $300,000 per mile or a total of Six
Million Dallars.

A capitel investment of gix million dollars, at a 6% rate of
interest and oé a poyout of ten yeoars would cast about $360,000. The
total cost of the spur would thercfore be about $6,360,000.

No detgailed study has been mode by the undersigned on the capital
necessary to establish a mechanized mining operation capable of producing
two million tons of coal per year. However, a gencral estimate would be
in the vicinity of twenty million dollars. On a ten yeor payoub, this

would come to a capital investment of about Twenty-five Million Dollars.

Flow Sheet
Gross Income on 20 Million Tong of Coal _ $385,200,000
Cepital Outlay:
Equipment $25,000,000
R.R. Spur 6,360,000 $ 31,360,000

Underground Costs:
20,000,000 x 2.0k 40,800,000

Surfaca Coskg:
20,000,000 x 1,55 31,000,000

Transportation:
20,000,000 x 12,50 256,000,000

Total Costs \ $359,160,000

Profit excluding Toxes $ 26,040,000
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CONCLUSIONS

It is concluded that markets ore available for a low Lo medium
voletile coking coal, Il is further felt thet the cozl at Portage Mountain
would fall into this category,

With the avallahility of markets and of coking coal, there should
be no trouble to find the initial capltalization requlred for opening up
the coal secams %t Portage Mountaln.

Therefore, under the existing economic conditions, & well organized
operation at Portage Mountain would, over a ten year period, show an
sverage annual profit of 2,6 Milllon Dollars, before taxes, During this
period, the cost of equipment would be paid off by the operation.

It is not felt that any great costs would be incurred on equipwent

maintenance during the first ten years, and no costs have beep showm far

ney purchases.

1

FurtherYEQuipment purchages could be envisioned during a gpecond
ten year period whefi~the first capital cutlay ﬁZé been amortized.
P
It must be further pointed owt that mining costs &g well as
trargportation would tend dowmward, as methods improved, and as the amount

of coal being shipped from Western Canada increased, and that infact actual

profits over & ten year peripd should be greater than estimated.

RECOMMENDATIONS

Tt ig recoymended that the holders of the coal regerves pt

Portage Mountaln proceed ylth a thorough testing of the coal seawms involved,
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The following procedure is recommended;:

1) Driving adits into the seams, along strike, and having analysis
run on each seam, until such time as the analysis indicate that
the quality of the coﬁl is constant.- Under good reof conditions,
thig should be about twenty-five feet into the seam,

Such an approach would assure that the samples being analyzed
are not oxidized,

2) Upon complotion of the tunnclling, various blends of the coals
should be tried, in order to goet the best results,

3) The blend best suited should be sent to the prospective client,
in order to have the conl tested of the steel mills,

The cost of this operation should be in the vicinity of 1.8

million dollars minus the veluys of equipment on hand.
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