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'-GOHCLUSIONs; The detail considerations set out in this Re,.
followng conclusions

1. In the Peage Rver District between Hudson Hope and Finlay Forks exists a
coal bearing area in which'tw certain « Hudson Hope and Carbon River - and
three probable « Pine Pass, Commtion Creek and Ottertail Creek « coal produc-
ing basins will be developed;

2. In the Hudson Hope and Carbon River basins enough preliminary geol ogica
and ot her exam nation work has been done to warrant the-statement that in each
will be finally proven very large reserves of very high grade coal - lowin
ash, and high in BTUs;

3. In the Carbon River Basin the cogl that can be produced will have the
fol | ow ng average proxi mate anal ysis:

Loss of air drying 2.05%
Analysis ohair dried coalg

Moisture 3.05% .

Vol atile Matter 22,96 o o A

Fi xed Carbon 7183 : y o

Ash ; 216 i
BTUs per pound : f e 13,910
Fuel Ratio : g 3.7
Sulphur 0.77
4, The coal has other very superior'qualities: It is second to noney and
far superior to any competitive coal, in its ability to stand weathering and

to resist erumbline and crushing when handled and shipped;

5. In the Carbon River basin in the six mles of its known length there is a
mninum area of twelve square mles underlain by coal and for the probable
twenty-fivemile | engt h consi derably over fifty;

6, On the one streamwhere detail study has been nade are exposed ten ¢osl
seams varying from thirty inches to seventeen feet in thickness for an agg-
regate mninum of 33.8 feet and a probable maxinum of 50.1 feet of coal in

493 feet of coal bearing measures;

1. These ten seams are al most certain to be found under 6.5 square mles of
the basin and there has not been recorded any observation to indicate that
they do not exist inder the whole fifty;

8. The two geams designated F-and G, with their darbonaceous shal e marker
have been fol | owed for something-over six nmiles with good indications that
they extend at |east three and.sne-half nore, and there is no present reason to
doubt their extending for the .fu1l probable twenty-five mle Iength of the basin

9. Inthe presently assumed central portion of the basin the coal seans are
proven to extend for a mnimumwdth of two mles with every indication that
It wll exceed three

10. On the basis of the observations Flotted over a length of six mles, it

Is estimated that there are practically assured in the F and G seans glone.a re-
serve of 145,000,000 tons with the average analysis given in 3 above; and a
fairly probaBIe potential reserve for all the +tén seams in the whole fifty
square mles in excess of 2,700,000,000 tons;

11..  The conditions under which this Coal exists aré’so favorable for its
extraction that the cost per ton when producing one nmillion tons annually is
estimted at $2.85. and when the production, is three million tons, $2.67;

12.  The present markets thirsting for this coal extend fromPort Arthur in
‘“Ontario to g1l points along: the West Coast of North America, and at the present
time probably aggregate a minimum of five mllion tons annually; but with the
al most certain rapid curtailnment of oil production in 8alifornia, this

merket should within a few years increase by |eaps and bounds; o
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13. The high quality of this coal warrants a sale price in its normal market
at least fifteen per cent higher than any conpetitive coal, and the average
price at which it will probably be sold will net a gain, when selling one
mllion tons annually, of from$0.45 to $1.45 per ton and, when selling

three mllion, of from $0.63 to $1.63;

14, To bring this property to a production of- one nillion tons annually will
require $5,100,000 and to reach three mllion tons, $i2,900,000;

15. Before provision for Federal and State or Provincial Inconme Taxes, the
net profit, when producing one nmillion tons annually, will nean a percentage
return varying between 8.8 and 25.8; and when producing three mllion, be-
tween 14.7 and 38:

16, Considered as coal mnin devel opment, this business ig fully warranted,
but unfortunately there is presently no railway to transport this coal from
mne to mrkets

17. At an estimated total cost of $13,000,000 -« $60,000 per nile - the re-
quired 220 mles of mainline « 85 to 110 Ib. rail -~ railroad to connect this
basin with the Canadian National at Prince George can bhe built;

18. Such a railway will not only have the coal output as freight but should
al so have some 300, 000 tons of paper pulp end 600,000,000 board feet of tinber
products annual |y fromthe Peace and Finlay River areas that it will taF; and
I f extended easterly to reach the Peace River agricultural district would
obtain fromthat area all the grain that is scld for export; and

19. To any organi zation with the finances necessary to provide the railway and
mning devel opment required, the witer does not hesitate to recomend the
detail study of this prospective business.

o v v rr e e em e M e mm o Em SN e we  mm et ol e

| NTRODUCTI ON

Western North America has |ong been dependent for.its required supply
of high grade coal and coke on inports from England or Australiais, and only
since the war, from West Virginia. The discovery and devel opment of petrol eum
in California, Mexico and South Anerica gave it a fuel, for all but iron and
non-ferrous bl ast furndce operations, more satisfactory in every way than coal,
so the coal bunkers that wereformerly found in all West Coast ports disapp-
eared.

Before Wrld War || certainbasic economc conditions were disadvant-
ageous for a pfofitable iron producing business on the West Coast. The
eastern iron plants, long established with-ample relatively inexpensive |abor
ore and fuel supply, could manufacture ifon and steel products at far |ess cost
than could be done- on the West Coast, with its [imted | abor supply and rel-
atively higher wages. Further, water delivery through the Panama Canal kept
transportation costs to the West at a | ow legel.

Wth the demands of the present war for petrol eum products causing a
production far exceeding that warranged by proven and devel oped reserves,.
the future supply of those materials fromCalifornia oil fields is due to be
decreased and within a relatively short time not only nust other fuels be
found but the coal reserves nust be-drawn upon to produce |ubricants and
gaseous fuels for internal conbustion engines. Then too, a shift of popul -
ation fromeast to west and-the establishment of Basic iron products' in-
dustries on the West coast has created a demand for nmetallurgical coke.' As
a result the demand for any coal in general, and high grade coal in particular
has mushrooned over night.

Along the West Coast there are no known or potential reserves of such
cogl, Many mght have thought that Al aska could produce it in quantity =
but experience over the last twenty-five years has proven that only a rosy
dream  The nearest devel oped sources of coal that could fill the bill gre
those of Uah and the Crow!'s Nest Pass country of British Colunbia. But the
former field will be hard pressed to squIy the rapidly increasing iron pro-
duction in that state and the latter coal is really not very good. Wile there
ar e immense reserves of coal - mainly sub-bitdiiThous and lignitic - known i n
California, Washington, Oregon, British Colunbia and Al berta, thos presently
devel oped and provided with transportation yield only a very pogr; aradé almost
whol I'y unfit for metallurgseal purposes but will becone inereasingly val uabl e
as sources Of lubricants and gpasline fuels far internalanmbnetianonmimae
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For a long time the existence of coal ~ equal to or better than the
West Virginia and Wl ch coals « in the Rocky Muntain region of the Peace
River area of British Colunbia has been known, but a lack of transportation
facilities = a rialroad Of standard main Iine specifications - has prevent-
ed its development.  However, now the need of such a coal for the serving of
the West Coast of North Anmerica demands the provision of the needed rdliroad
and the development of enable |arge sdale production of this long known poten-~
tial reserve.

The purpose of this Report is to present a program by which at [east one
of the known coal -bearing basins - Carbon River - may be devel oped and the
railway required to enable this coal to fulfill the present pressing and grow
ing market be provided. Such a railway would al so provide an outlet for the
coals. from the Hudson FbPe, Commotion Creek and Pine Pass basins (the market
for these high grade coals being anple for the probable production fromal
of these) and bring the pulp and tinber products fromthe Parsnip, Finlay
and Peace River drarnages to a waiting market,

OBJECT & SCOPE OF REPCRT

Thi s exami nation was made primarily to confirmthe statements hade by
Cowper- Rochfort, one of the owners of the presently held ten coal mining
| eases, and the data presented by E. W, Beltz in his report made in Sept-
ember, 1928; Simultaneously therew th statements made by McLearn, Galloway,
and others weré also conmbed for facts, dated and estimates to he exam ned,
and as far as possible also confirmed or refuted

The scope covers not only the gathering of new and confirmation of
present|y-known data and the correlation of the nunerous seans of coa
thensel ves but the larger one of transportation of the coal to the markets
hungry and waiting for 1t.  This latter phase is really the more inportant,
for nomatter how | arge are the reserves and high the quality of the coal
the deposits areworthless until the coal can be brought to the consumer

H STORI CAL & PRESENT OWNERSHI P

Peter Pond, a factor of the Hudson's Bay Conpany at Athabeske Landing,
witing in his diary in 1788, notes that Indians fromWst of the Rockies
"comng through their Underground Passage * brought with them sanples of
"bitumen®. This was undoubtedly coal fromthe seam (now known as the
(Gething) outcropping in the Rocky Muntain Canyon - their "Underground
Passage" « above Hudson's Hope

Cething has held his leases since early in this century, buty Cowper.
Rochfort asserts that he was the first to find the seamon Carbon in 1908.
This claimis disputed, but at |east he was the first to draw serious att-
ention to them fb made- his applications for |eases shortly thereafter and
obt ai ned assistance from Pat Burns of Calgary in'maintaining them  Through
giving this assistance, Pat Burns, as evidence by a witten document, -obtain~

ed a one-half interest in Rochfort's holdings, Upon Burns' death this in-

terest passed to the Burns Foundation. At the present time, ownership of
the | eases (nunbered 319 to 328 on Plate 1V) is held equally by Rochfort
and Burns Foundation, subject to the latter's being repaid all the advances -
around $45, 000 plus interest= out of the first monies received. The pres-
entoption to lease is fromthese' tw interests.

Jugt-prior t0 Workd War |, Lord Rhondda, owher of coal mnes in Wles,
"and then engaged in colonizing the Peace River Country, became interested
inthis coal to an extent which caused himto have an exam nation made by
one Christie, a mning engineer of West Virginia specializing in coal,
Rochfort states that as a result of Christie's report, Rhondda determ ned
to provide the needed transportation and had a |ine surveyed from Carbon
River to the Inside Passage at Alice Arm The war prevented consummation
of this plan, and Lord Rhondda's death ended it,

About 1921 the clains were surveyed and ten of the original twenty were
convertad to leases.  Those were continued to be held and in the early
thirties, Rochfort interested the Zmeriean International Corporation to the -
extent of paying up the rentals, delinquent for many years, and re-establish-

"ing the leases in good standing, iecording to Rochfort; that Gorporation's
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Bl ans were coupled with extending the Pacific Geat Eastern Railway (Owned
y the British Colunbia government) to tap the Peace River agricultural
area, passing the mouth of Carbon River. \When the colonization scheneg,

on which this plan was based, fizzled, the Anerican International Corpor-
ation dropped out of the picture.

In August, 1928, E. W Beltz, for Stuart and Batten of Vancouver,

. visited the property and a copy of his report-of the exam nation he then
O made is in the Appendix to this document. H's maps were used as the basis
‘for nmost of the plates for this report,

From then to 1942 nothing was done. The owners once or twice even
failed to&ay the rentals and do the assessnment work, and thus |ost the
| eases. rough Rochfortts efforts, seven of these were re-established in
1942, and three in 1943.

In the fall of 1942, Rochfort and Walter Wigley made an inspection of
the | eases - Rochfort's first visit for about tusmty $ears., They took in
hand augur and expl osives gnd Wigley ran three short drifts on three sep-
arate seans, and one open gut on another, all on Eleven Mle Creek. Wig-
ley also traveled south up Carbon River for some fifteen mles above the
south boundary of the present |[eases.

Then in July, 1943,the witer headed a party of fromfive to seven
into the area and the examnation he made is the basis of this Report.

ACRNOMLEDGMENTS |
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-
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G.S.C. 1922, Part B;

Galloway, J.D.: Annual Report Mnister of Mnes, B.C, 1923, pages
141, 142-~4;

Eitto, F.H: The Peace River District, Canada, 1920;

Wite, James:  Fuels of Western Canada;
. Commiszion of Conservation, Canada, 1918;

Beltz, EEW: Carbon River Coal Clains; a report of an examnation
made the latter part of August, 1928, by the firmof Stuart and.
! Batten, Consulting Engineers of Vancouver, B.C., for Pat Burns
and Cowper Rochfort;

Rochfort, Cowper: Various Reports and Statements; and Various Annual
Reports of the Canedian Federal Governnment, Dept. of Trade and
Comerce; Coal Statistics for Canada.
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Wthout unnecessary and, to the writer!s nind, useless cross Ief erence,
the authority for each fact or statement taken fromthe various articlss ab-

ove referred to is not always indicated ~ To anyone sufficiently interested
in the geology of the area, it is recomended that the first two referenced
@ be read in their original versions.  To those interested in the Coals of

Western Canada (as of 1918), fromwhich a know edge of the quality of the
conpetitiye coals nmaybe |earned, Yames Wite's panphlet should be read.

Of course, since 1918, the Sheep Creek anthracite area has been reported
on and much has been ascertained of the Carbon River Field.

AGCESSIBILITY AND ROUTE:

As of the date of this Report, the Carbon River Field is best reached
as follows:

A - Rail over the Ednonton, Dunvegan and British Col unbia Railway 495
mles from Edmonton to Dawson OCreek;

B - Over ths Alaska MIlitary H ghway 52 mles from Dawson Creek to just
beyond Fezt St. John;
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ACCESSIBILITY AND ROUTE (continued)

G - FromSt, John to Hudson Hope, at the lower end of the Rocky Muntain
Canyon of the Peace River, travel is five mles over the Alaska Mlitary
H ghway, thence 57 mles over an only slightly inproved road with steep
grades to the Peace River and thence up the Peace River benches and flats;

D - Around the Peace River or Rocky Muntain Canyon to the foot of navigat-
ion on the Peace « 14 mles; whence notor boat may be used sbout 34
mles to the mouth of Carbon River. However, as the trip is generally
made before the launch is used, the road up the Peace is travelled for a
further 22 mles to James Beattie's Ranch, cutting the river travel to
12 mles; and

E - By pack and saddl e horse up a very much neglected trail to the centre of
Carbon River presently held clainms - about 15 nmiles ~ to the Creek knoun
as "Eleven Mle".

During the open season this routing requires, when conditions are right,
about five days. However, during the spring break-up and summer rainy season
any nunber of days may be |ost between Fort St, John and Beattie's Rench a-
wal ting roads dry enough for truck travel. \Wile passenger cars can be
worried through, it is safer to use a truck with at leagt dual rear tires.
and a high clearance.  Under average conditions two ton trucks do haul from
four tesix tons of coal over the summer roads and |arger |oads over the
winter road ~ provided snowdrifts are kept cleared.

The time can be cut materially by using established plane service from
Edmonton to Fort St, John ~ about three to four hours' flying tine « and -
rented float plane from Lake Charlie, near Fort St. John, to the Peace River
at the nmouth of Carbon River = probably 60 to 70 minutes flying time. In
wi nter ski-equipped plane could be used in this latter stretch.

At Beattie's Ranch one can rent a half.-ton pickup to travel between
there and Hudson Hope; the necessary outboard laumches to get to Carbon River
for further up the Peace to Fort Grehame on-the Finlay River; and the horses-
for riding and packing up Carbon River = these being sent up the left 1imit
and then swum across the Peace. just above the mouth of the Carbon. e

Mai | |eaves Fort St. John every Thursday for Hudson Hope = returns every
Friday. Ml leaves and returns to Hudson Hope the first Tuesday in each
month for Gold Bar = the Post Office at Beattie!s Ranch. But during the summ-
er at |east, persons traveling frequently between Hudson Hope and Beatties'
Ranch bring in and take out mail. A teléphone Iine connects Fort St. John with
Hudson Hope and there ig still at Beattie's Ranch the radio tel ephone set used
beforg the mar to communicate on pre-arranged shhedule with the net-work tied
into St. John.

The present means of surface communication between Beattie's Ranch and
the Alaska MIlitary H ghway are inadequate for any regulat or keavy traffic

and even for aag serious work in the Carbon River area would have to be partly
relocated and wholly'built at considerable expense. Under present conditions

any large amount of freight comng in would better be noved during the wnter
when the roads are frozen and it could be delivered right on the Carbon

For handling | arge pieces of freight there should be derricks at |oading

and unl oadi ng points and |arger boats with inboard gpotors or barges with diesel-
driven tow hoats

The trail up the Carbon River needs considerable work done now to nmake
it a fair one. It could very easily be widened for all year tractor and
trailer travel. There would only be one place where for a short distance
mght any rock work be required and only in one place = the "slide™ woul d any
grade over the top be necessary. By using fazily |arge tractor and high wheel -
ed or runner trailers, so the Carbon could be crossed, would the rock work
stretch and the grade be obviated. In that event, however, conmmunications
woul d be inpaired during the freeze up, the thaw and storns. Local trappers
say that the Carbon does not freeze over solidly and the ice coould not be
trgvelled safely by | arge. equipment.
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| NSPECTI NG THE ARZA:

Oning to the trouble the witer had in getting started on his in-
spection of the then known coal exposures, it seems quite necessary to make
some record of the best trails to followin any attenpt to see the expos-
ures. The best time is at |ow water from August 1s5th to September 15th.

An inportant point is the lack of horse feed in the area; one should keep

at least two horses with the part, and feed nmust be taken in for them So
far as is known at this tinme, (7/31/43),Eleven Mle Creek is about the
center of the coal basin and on the left limt of just below its First Falls
(Belts), hereinafter referred to as Canp Falls, is an excellent location for a
prelimnary camp. It will be assumed that the next inspection will consider
the trails as they now exist. By this outline, it is hoped that some of

the unnecessary delays experienced this year, my in the future be prevented

Undoubtedly the first night's canp will be at the nmouth of Carbon River,
and the start by saddle and pack horses made from there in the early morning.
The witer found Ji mBeattie's Ranch,(a very good place to stay), had good
stock and help to handl e them and deliver themat the starting point. He
al so has the boats to convey the party and outfit fromthe end of the road
to the mouth of Carbon River. Hs son Robert (an excellent mn), did the
packing and thgjs knows the trail to Camp Falls.

If it is known far enough ahead that a party is going in, it would be
well to arrange with Beattie (Sending himnoney) for two men to go in ahead
and clear the trail « cutting out the windfalls and making new tails around
those stretches that may have been washed oizt by the intervening high water.
That will then establish the trail at that time to Camp Falls.

However,-if this is not done and Bob, Beattie IS not the packer, then
these notes are needed. In leaving the Peaze, follow the trail to the upper
cabin and cache, and there make a right angie turn due west follow ng the ol d
trail which keeps well to the right and a considerable distance west of the
Carbon River Stream not comng back to it for about three mles.

The trail wll at times disappear, particularly near the  river bank,
where it has been washed out. At all such places, imediately find 'the old
trail beyond the washout and cut a new one between the ol d stretches. This
sounds so fundamental as to seemunnecessary zbm to state, but this party was
several times delayed because this was ignored. At many of these places,
others have cut "makeshift® trails for long distances, and these are not at
all satisfactory and are difficult to follow  Always come back to the old
trail in shortest possible distance.

At about mle four, the trail passes over an outcrop known as Four Mle
Rock and ghout Mile Five occurs a steep ascent over a rock bluff comng to
the River. If the water is |ow enough, time will be saved in avoiding this
by fording the River and then coming back. Incidentally, at the upper end
of this bluff the first coal seam~ in the bed of the river « of poor qual-
ity and marker falls wére Seen

Just below Seven Mle Creek, is an old cabin. The trail beyond this
cabin fallows the bank snd in large part has been washed out. Stick to the
bank and do not go back into the tinber. A short distance beyond Seven Mle
Creek itself is reached -« a good camping place. The, witer did not ascend
Seven Mle Creek. On @arbon River, coal appears ppppsite the cabin and al so
opposite the nouth of Seven Mle Creek.

Beyond Seven Mle, cut left to the main bank and follow the trail close
to the bank, crossing a beaver damand staying on the bar all the way to the
"Big Slide", at the north end of which is a shallow ford: "cross and cone back
on the bar'beyond. Nine Mle Creek is a snall one manifested mainly by a
swanpy place in the trail and on the flat beyond are the remains of an old
survey canp « about 1920,

At Ten Mle » a fair size stream = stay close to the Carbon, even keep-
ing down on the gravel until past the next slough = ax old course of Carbon
River - juUSt a short distance. There watch tor an abrupt right angle turn
to east or loft to get onto the pgr,whieh the trail follows for a short dis-
tance before cutting back to the bank. On the bank the trail has been
washed out at several poxst. and parts of what remains may slide-inte The
river, so take care with the horses. Really, a New trail should be cut to

by-pass this bad stretch
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| NSPECTI NG THE AREA - (Continued)

Then one conmes to a newer cabin ~ Stott's - and cache. Beyond the ol d
trail follow the bank but it may he better to take to the bar, climbing the
steep bank after a short distance. Ongece up the bank on the trail, stick to
it even though it may need a little widening. EKowever, if considered prefer-
able, when the steep pitech in the present trail is reached, one can go down

to the bar.
<:> If one stays on the old trail (not widened this season), it comes out
at Canp Falls, which can be heard long before seen or reached. [f one foll-

ows the bar, cut right when the first of the mouths of Eleven Mle is reached
and take the trail to the bench. Rather poorly blazed trees may be followed.

ELEVEN M LE INSPECTION:

To see the exposures on this creek - which may be waded upstream only
during | ow water from August 15th to Septenber 15th = go up the right [imt

on what is now only a foot trail. To reach it, cross the streamat the
| ower end of the Canp Falls' pool - a marvelous fishing place ~ go downstream
about fifty feet taking the trail leading up the steep bank. This start is

now well blazed.  Upon the third bench are two trees squared with blazed
trees going westerly and southerly « the former mark the trail wanted. The
latter will be referred to later as the start of the ¥Upper Carbon" trail

Not very far long the Eleven Mle trail is another squared tree; Going
north and straight down the bank, one comes to the creek and the coal on the
left or north limt can be Seen. Continuing up the trail one passes an out-
crop and a short distance beyond bomes to another squared tree with a trai
also going north straight down to the creek. On the opposite side will be
seen three openings in three seams of coal with a small seam above.

Again continuing up the main trail one soon hears the Forks Falls and
sees the |arge 17-foot seam standing al most vertical here and extending up
(::) both branches.  Just before reaching the Fords, there is a trail to the right
leading to an open cut in a seam on the right or south bank

One can go up the East Fork by working along the foot of the slide and
craming over a lowcliff, comng out on a flat. . There iS no #ail on this .
flat, but fromits upper end can be seen two seams of coal away up in the
cliff. 'These can be reached by going up through? the tinber

After West Fork valley turns south, there is a very |arge exposure on
its right, 1igit. The best way to peach.this point is to take the trail from
the canp |eading due north along the blazed trees. This trail cuts into the
Trapper's Trail coming fromg8tottts cabin. It is not well blazed so care nust
be taken in following its course away back fromEl even Mle and high on the
hill. At probably 2.5 miles it cuké south straight down the steep hill to

’ the West Fork, intersecting a very old trail which it follows for probably
amle, comng out at an old and new cabin « the end of the trail

Fromthe Junction of Trappers!' Trail and the old trail just across the
Vst Fork is a bluff containing the coal exposures at that point. One m ght
have to go out through the willows to see it

v
Y

From Canp Falls camp, a trail is blazed westerly that |eads up the high
bank on the left limt of Eleven Mle, and at about é600feet is just above
the first coal exposure in that wall. One can contiaue uUpstreamon this poor
trail but it was found very difficult and dlmost val uel ess, although the
}hree_openings earlier mentioned as visible fromthe other sadé can be reached
romit.

UPPER CARBON RIVER TRAIL:

The trail comng up Carbon River copsses El even Mile just above its
mouth and inmediately starts up the hill and continues to clinb until it
reaches the high flat - the fourth bench. Do not attenpt to follow Carben
River south of Eleven Mle as the canyon is soon reached. That highk trail
is referred to as the "Half Hitch" trail because a small sprues on it# has
grown into a perfect half hitch. It is also called the *robaggan™ trai
as one time-it was a main north-south artery for e~inging out furs.
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UPPER CARBON RIVER TRAIL (continued)

One desiring to go up Carbon River from Canp Falls camp may cross El ev-
en Mle at the pool and go down the right bank to Half Htch Trail, but a
mich shorter way has been found. At present it is not suitable for horses
but coul d easily be made so.

Earlier herein reference was made to the "Upper Carbon® trail.- Turn off
the Eleven Mle trail at those first squared trees and follow the twin blaz-
ed trees up that steeP bank to the high flat and then follow the single blaz-
ed trees. First an old trail is met « where squared trees are markers =
go across it followng the blazes through thick small tinber for a very short
di stance, where squared trees again mark the Half Htch trail. Incidentally,
only a short distance south of this junction is the little spruce with the
hal f hitch.

Proceeding south on this trail one cones to ol d squared trees on the
east =« west line from Eleven Mle forks toCarbon River~ the boundary be-
tween L.319 and L.322. By following this survey |ine east, one takes what
is later called the "Carbon River Canyon Loop"

The Hglf Htch trail continues south on this high flat and traverses
some swanpy land. At about 1.25 mles fromthat boundary line, it turns
sharply east and descends a steep hog hack to the river. (ne on foot can
work his way along the foot of the slide here, but if a pack trainis to be
taken further south, awholly new trail should be cut fromthe high flat
around the upper end of this slide.

From here south the Half Hitch trail %s in a sad state and shoul d be
cleared and where necessary to get around slides and bluffs probably new | o-
cations made. The witer made this all on foot and followed the water =
sﬁirting Elkdes and clinbing up the bluffs; with horses one could ford to
the east bank.

Adbout two miles above the slide mentinned where the Half Hiteh trail
came down, the steep hog back will be seen sone squared trees and bl azes
pointing to the river. At this point the river hugs the rock exposure on
the right or east limt, and in it can be sentwo seams of coal - probably
the F and G

About one nile farther on the river hugssthe left limt and flows over
a reef. Fromthe large amount of float coal inmediately below this crossing
it is believed that two seans (probably F and &) cross here.

The witer has not been byond this point, but one of his party -~ Wlter
Wigley « for two days in 1942 wentsouth along the remnants of the Half
Hitch trail an estimted distance of twelve mles, to a point where app-
arently the Carbon split into two main branches. In low water with horses
the stream could be easily forded and travel made less difficult. It is
worth while country for as far as Wigley went he found the sane excell ent
coal. in the gravels of all streans comng fromthe west. In fact a striking
feature in this whole area is that practically every stream bed carries coal

CARBON Rl VER CANYON LOOP:

Leaving the Half Hitch trail at the boundary |ine between L.319 and
L.322 one travels 'east for about a half nile and comes to Carbon River at
the head of the Canyon.  There coal exposures are seen on Cight limt. One
can wal k dounstream = along a series of wonderful fishing pools where many
large and small fish are senin the sunlighted waters - and come shortly
to a large seamof coal in the bluff and jyst beyond another above it. Then
down about 2,000 feet is another seamin the water and just below at the
| oner endof the canyon on the right limt are seen two nore seams - those
first seen awayup Carbon River and at head of canyon. Here the river flows
over the marker wall cutting across the stream

Thenthe left limt flat is followed to Eleven Nile and up the right
limt of Eleven Mle to Camp Falls,
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TEN MILE CREEX:

To inspect the showing in this ereek, go up the flat on the north side
of Ten Mle ﬁicking your way about 400 feet back fromthe sirsam, until the
closing of the ywails forces one into the short canyon. On the north side
about 100 feet above this canyon a six foot seam outcrops -~ probably F.
| mredi atel y above the strata flatten and the streamcomng fromthe west
follows the shale marker of the F seam

; No coal seanms ware seen for two mles, fut float coal was present in
(:j) the gravel. As the valley widens it is not believed any outcrops will be
seen for sone dkitance,.

NI NE MILE:

There is not trail up Nine Mle. One can go up the south side around the
60 foot falls, about 1000 feet from Carbon Rver, and then follow the creek
for about two mles comng to the large seam (6 feet) exposed for about 300
feet in the stream This exposure was sanpled by both Galloway and Beltz.

TOPOGRAPHY:

Carbon River occupies a valley traversing about the center of the Rocky
Muntains at this lattitude, It is roughly 40 mles from the foot of the
west slope « the trench of the Parsnip and Finlay Rivers, which join to form
the Peace ~ and the same distance fromthe corresponding line to the east =
a north-south line passing about through Hudson Hope.

~ At this lattitude the Peace River has cut a trench right across the nain
uplift of the Rockies, making the | owest pass - about 200 feet above sea
| evel at Finlay Forks - any place through the Rockies.

The ranges on each side of Carbon River have fai*¥y wel| rounded sl opes
rising fromabout 1800 feet at the mouth to 4000-5800 at the crests both east
and west.  Thus the relief is from 2300 to 3700 feet.

(:) Carbon River itself rises from1800 feet at its mouth to 2500 at El even
Mle -~ 700 feet in twelve mles or about 60 feet per mle. It is _probably
sonewhat steeper for the next mle through the canyon but for the 15 mles
» above it runs through a wide valley, where the grade has dropped to about
45 feet pef mle.

Wil e Carbon River has noderate gradient, those of its tributaries in
their lower stretches at least, are nuch higher. These are indicated by
the series of rapids on Seven, Ten and Eleven Mle Creeks in their |ower
8000 feet and by the sixty foot falls on Nlne Mle. Above these steep lower
stretches, the valleys open out and the gradients drop.

The right, or east, tributaries fall 3000 feet in two or three niles,

while those on the opporite side fall 3500 in five or six mles. The post

’ glacial gravel banks along Carbon River give a senblance of a nuch rougher
area than really exists.

AMong the Carbon River below the canyon, first on one side and then on
the other, are alluvial flats 1000 to 3000 feet w de, but above the canyon
these flats are very mch wider.

GIOLOGY: General :

McLearn, i N the references almndy given, treats fully of the geol ogy
of this district. A reading of those two articles is suggested. The follow
(ii} ing is only a short summary of those articles and ainms only to give the nost
inportant points:

The rocks outeropping are classed as Cretaceous and naned the Bullkead
Muntain Formation.  The |ower member consists of, several thousand feet of
coarse sandstones and congl onerate while the upper or Gething conprises
from 500 to 1500 fest of fine grained sandstones, silts, and shales. While
some thin coal-beds are found in the lower, those described herein are
wholly in the upper.  On a considerable portion of the area unconsolidated
sands and gravels - up to several hudred feet in theekness - of Quaternary
age cover the Cretaceous
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GEOLOCY: General (Continued)

The Quaternary deposits accumuleted “oward the ezd of the glacial period.
The then Peace River gut, north of the present canyon, was bl ocked and the depos-
its were held in the basin thus forned. The drain&e later found a new channel
and in cutting the present Rocky Muntain canyon, ending just above Hudson Hope
| owered its base |evel and renoved a | arge portion of those deposits, |eaving
hi gh banks not only on the main Peace River but also on Carbon River and the
ot her tribukaries,

The actual extent of the coal bearing menber in this district has not
as yet been determned.  The coal seans exposed on Otertail and Fisher Creeks,
tributaries of Peace River, and onCommotion Creek and Pine River, south of the
head of Carbon River, are all probably related to these better known in the
Hudson Rope and Carbon River basins. At any rate, coals of simlar character-
istics are found in like enclosing rocks in all those areas.

The importémce of this wide distribution of simlar coal in this district
is manifest in determning the probable size of the coal producing region
that may be developed in this gehieral area. \Wile the likelihood of finally
developing five producing "sub-basins" apparently dimnishes the inportance
of any one, the fact that tne markets available for such a coal are large
enough for all forecasts enough tonnage to warrant the rail transportation so
sadly needed to bring this coal out to the parkets thirsting for it.

DETAI L:

So far as was |earned the contact between the two divisions of the Cret-
aceous Crosses the Carbon River about four mles south of its mouth and con-
tinues on the =ast side as far south as outcrops permtted observations. %=

S

Wiile a few thin lenticular coal seans have been observed in the | ower
menber, the really inportant seans are in the upper. The only attemp to neas-
ure the thickness of this upper member on Carbon River was nade by Beltz on

the section exposed by Eleven Mle creek. He places this thickness at about
500 feet. The writer believes that search to the west will add materially to
this. in the vieinity of Hudson Hope, McLearn found about 1400 feet of these
measur es,

In this Report, Belts describes in detail the coal seams exposed in Fleven
M1le canyon from Canp Falls west to the forks. it does not seem necessary
even to summarize here that description as by turning to the Appendix it ean be
read.  That description shows that Beltz has recogni zed ten seans of commer-
cigl inportance. These , with ke intervals between, are, fromhighest to | ow
est observed:

Seem A 3.4 feet

[ nterval 100 to 110 feet

Seem B 0.4 to 2,5 .feat

| nterval 10 %8 11 feet

Seam C 5.6 feet

Interval 50 feet

Seam D 2.6 to 3.00 feet

| nterval 60 feet

Seem E 2.8t0 4.6 feet

Interfal 80 to 90 feet

Seem F 15 to 17 feet

| nterval 14 feet

Seam G . 6.0 feet

| nterval 50 to 70 feet
Seam H 4.0 feet

Intesval 33.0 feet

Seam T 4.0 feet

Thus, out of a total shickness observed of from436 to 493 feet, there are
from33.8 to 50,1 feet of casl in seans of commercial inportance. These ara
mnimumfigures as only $he lower Section of a probable total of about 1400

were seen end exam ned.

STRUCTURE:

Belts has plotted in a Plate the structure as interpreted froa his ob-
servations along Eleven Nile Creek and in the Carbon River canyon to the east
and in the report states: The work done to date shows the ghtrpoture to be a

_broad syncline or trough with a nunber of subordinate folds. The center lies
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just westt aff Camoon RRveer amhdt hdvet teneind s & aughbnl pareltel14d ttdiet lsansane
stream, 1he Carbon River is cut chiefly in the Gething menber which occ-
upies the syncline. A few small faults were observed®, ’

Again referring specifically to Eleven Mle Creek Canyon he wites
"The structure in this section consists of two synclines or troughs separated
by a short terrace or flat 400 feet [|ong. The strata dip from5 degrees to
vertical.  Over the claim as a whole only scattered data were found regard-
ing structure. This data, however, indicates an undulating. structure wth
average dips fromsto 20 degrees. Short abrupt and often steep folds are-
likely to be found locally and also some small faults".

Apparently Belts confined his work to Eleven Mle Creek and north thereof.
Having covered the same ground, and being in substantial agreement with
Beltz's conclusions in that area, the witer, wishing to wden the area of
observations, worked up Carbon River, reaching a point about five mles above
the locale of Belts's cross section along Line A-B. To the north of Eleven
Mle his observations covered a further four mles, making for both an over-
all length along the axis of the main £cld about nine mles.

The significant structural feature as outlined by the observations of
outcroPs al ong thoses nine mles of Carbon River is the W-13 strike of the
axis of the fold and cf the coal ssams di pping from 70 degrees to the west at
the nost southerly observation through 60-50-45-55 to 50 at the nost northerly
This indicates extrsme regularity along that line for that distance.

That |ine happens t0 foilow along the bed or beds of alternating carbon-
aceous shales ard thinly and thickly bedded sandstones in which are found the
17 and 6 foot seans (Bel%z F and G separated by an interval of about 14 feet.
Wherever observations coul d be mad= the underlying six foot seamwas al ways
clean coal. On the other hand, the clean coal in the seventeen foot seam
varied from4,5t0 17 feet and when |ess than 17 feet the deficiendy is nade
up of highly carbonaceous shales.

Where observations were obtainable immediately west of this line the dips
flattened to from 3to 20 degreesf 'co the west, “suggesting that there may have
been along that Iine not only a bending but a break and a slight displacement.
If the topography is any criterion this low dip continues for some 2500 to
3000 feet westerly) where thu next series of observations were made on El even
and Ten Mle Creeks.  There the F-G marker appears with-an easterly dip of
from25 to 36°thus indicating the syncline shown by Beltz.

Significantly on Eleven, Ten and Nine Mle creeks = a north-south distance
of approxinmately three mles and apparently about 2000 feet westerly and
parallel to the nine mle line of steep westerly dipping strata follwwing
Carbon River = occur falls, gorge and falls respectively. Near the falls and
in the gorge on the first two the F-G marker and coal outcrop. Oh Nine Mle
they must be in the cliff under the falls and be masked by the vegetation.

Then farther west onall three creeks the formation is gently undul ating,
Only at the forks of Eleven Mle were the vertical dips found.

From these observations, considering those of Belts aswell as of the

writer, therewoul d seemto be a width of sonething over two mles, with,
from east to west, the following sequence:

A gentle westerly dap increasing in steepness until 45 to 70 degrees aiong
tne Cerben River; then an sbrupt change to a flat westerly dip faw sone 2500
to 3000 feet with a gentle change to a nediumeasterly dip 25 to 36degrees;
and then tae undulacious noted by Beltz on Eleven Mle. Belts has attenpted
t 0 correlate the saams in the various observations he nmade.

MININCG CONDITIONS:

Or the vhale +he gonditions under Whi Ch miaing cperations woul d be
congucted My be said to be yery faveratle. Opce camp or 2arps wers esztelh-
| i shed and means of cecamusications constructed, the fairly mild five-month
wihter would be no obstacle at all. Labor and supplies woul d ceme at consider-
aﬁle leﬁ? cost than in Alaska and the Y(kon to the north and the States to
the south.
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Fer the NSt part the roofs and floors of the miaeable Seanms conprise
hare, dense sandstone that will provide excellevt Zocting for stulls which
can be cut on any part of the surface overlying the ssams, While only a
smal | nunber of coal seam exposures have been examined, these indicate, with
one exception, over long stretches either a very regular dip and strike or
a gradually changing one.  The close spacing of the seams wll allow of
wor ki ng several through one main entry and the nature of the enclosing rocks
indicates a very high probable recovery of coal. The coal is SO hard and
resistant to weathering that by suitable washing plants all foreign matter
could be removed and a very clean coal marketed.

For all conceivable purposes, except unusually |arge bimbers, the
ebundant. forests covering paactically the entire acea will furnish all the
timber products - poles for stulls, [ogs for buildings and railroad ties and
trees for |umber - that can ever concelvably be required and | eave a | arge
quantity for sale. It is an area weel covered with small tinber of excellent
quality.  The trees conprise spruce, IOd%F pole pine, cottonwood, asp, and
al der 'in commerecial Sizes. If fire is kept out and only annual growh cut,
this supyiy will be perpetual

The flats along the Carbon are of anple size for any yards, shops or
waghing pl ants that nmay be needed cnd excellent canp sites where Water may be
brought in under pressure and drainag= ccnzSructed into gravel flats for each
nf the many NMning operation; that my bc required are plentiful.

Gain, hay und vegetubles in uny amount that may be demanded can be
grown on the £la%s al ong “he Carbon and Peace. Herds of dairy cattle could
suppl y butier, eresn and fresh milk; beef, catsle, sheep and hogs could
suppi y all neat; whnile fouls could give both eggs and neat,

Tt headly scems nscessary to add that fish - trout of several kinds
g greyling - eXist in gbundance iN 21l thy streams and it would seemthere
would be safficient even when the field is at its maxi num production

The oae factor lacking to nake this area a |arge producer of excellent
gaal 1S the neans of transporting the product to its waiting market - and vhat
transport aust be a railroad, which subjzet 1s fully treated el sewhere herein

PROCUCTI O\:

Even though the existence Of coal has |ong been krown at Hudson hope
and on Carbon River, there really has been no production. However, during
the winter of 1942~43 the road fromFort St. Johk to Hudson Hope was i nproved
so coal could be brought to the A aska Miiitary H ghway from some of the
seans found well up = Slope on the north side of Peace River in the Geth-
ing formation.  Howaver, mning of these seams did not produce the needed
coal of high quality.

So just recently mning of one of the Gething hel d seans - not the
Gant, which lies at the bottom of the eanven - started. The witer saw
ceveral truck loads of this coal and found large crvstals and small stringers
cf uyrite i n every pince examined, The sulphvr content nust be so highkf that
+hig coal is not fit for metallurgical purposes.

In 1923 several tons of “CGething® coal were rafted down the Pesce
River o -the corssing and a test nmade by the Ednonton, Dunvegan and B.C.
Railwar, 1n the Appéndix is a copy of this letter. The inportant facts
sre summarized:

Gething Coal Canmers Cosl

Caal consuaed o Th, 17,872 13,7717,
Water evaprraied = Ty, 142, 740 75, 750
Water evaporatad per Lb. cozl 7.97 5.5
Azhpan dumped Unce 4 Times
Cindsrs prodroed - Ty, i 79 850

The followirz extractz rve pertirent: -Yuudson's dope give ofl au intenss
hest, burns a clear vhite flar:, burmz as freely as Pitlsburg.: Goal bmi no
smoke; when fare is replenfined 2 rew cinders are discharged Trom stack,

' : : Lcontinued).
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"This coal -does not coke, but when burning has tihe appearance of coke. The
Canmors CO0al used in the conparative test was lunp coal x2da good sampe of
the best Csnmore.

"In the tests with Hudson's Rope Coal the grates were not shaken between
terminals and a thin fire was maintained; It was necessary to keep a light
fire as otherwise it would have been inpossible to contol it when engine was
shut of f".

DEVELOTMENT:

In all these years that Rochfort and associates have held these |eases,
no real development work has been done. Reports by Christie and Belts seened
to satisfy the owners that a large potential of high grade coal existed but
it was a waste of noney and effort to undertake development until railroad
transportation were available. This seems a sensible conclusion and that
conditinn exists today, Adequate tranpportation iS the first essential to
any program of prospecting, development, equipping and production.

SAMPLIRG: General

The writer took sanples fromthirteen different places, these being nore
likely from different locales 1in the same seams rather than fromdifferent
seans; They were taken not to determne the quality of any one seambut to
get an idea of the quality of the average production that could come out of -
the seans of Carbon River Basin. Undoubt edl y when the seams are opened up
and careful |y taken sanples of the slightly different characters of coal are
analyzed, differences in the various seams may be revealed. As%yhole, t he
work to date indicates that the eoal has inherent poor 'coking qualities. _
McLearn, i N his study of the Rocky Mountain area, shows how different sections
of the ssme seams have different qualities and found the |ower 10" of the
Gant seam was coking.

O the witer's sanples, those fromall but 8 9 and 11 were charmelled
sections cut clear across the seams and are really representative, insofar as
a surface or near surface coal exposure can be. Sanples 1, 2, and 3 are the
deepest and all probably four feet from the surface. Sanple 7 was cut from
the surface to the floor. Sanmpl e 10 (Carbon River Canyon) was from the surface
exposure at the top and hbout 18" fromthe surface at the bottom The upper
2.5feet were finely fissured with clay infiltrated, while the bottom2.8
feet were solid hard shiny coal.

Sample 9 was fromfloat and is rather a specimen than a sanple. The same
my be said for 8, Semp& 11 was fromtwo hard shiny slabs and does not rep-
resent the whol e seam,:

The above statements are based on the detailed notes of the sampling data
as found in the succeeding pages. The results of the anal yses of tﬁese
sanples are found in Teble 2 of Quality of Coal.

SAWPLING  Detailed

Samples 1 to 4: These sanples cone fromthe north wall of Eleven Mile Canyon
about 1500 feet upstreamfrom Canp Falls. 1n 1942 Wigley ran three short
entries into three of the four seams exposed and at this point the striksis
N 180 W and the dip 30° plus or ninus to the south-west.

Sanple 1 conprises a very hard zompact coal with bright shiny streaks in a
duller ground mass, 1%is about four feet fromthe surface and represents a
seam 5. 2 feet .thick,

Sample 2 represents four feet of the very hard bright coal with some dull
streaks making up this seam about four feet fromthe surface.

Sanple 3 is the coal froma channel sanple cut across the exposure in the face
of the cliff. It is a bard dense coal, very difficult to pick.

Sample 4 is froma 4' channel in the |owest lying of the four seams. It is
simlar in quality to the other three.
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Based on physical appearance the coal in all these seanms is of the sane
quality and if the seams sanpled cover any sizeable area, could all be m ned
through comon nain opening and haul age way.

Sampel 5 is cut froma 36" seamoutcropping on the right limt of Eleven Mle

about 750 feet below the forks.  There wrigley in 1942 ran a short opencut

and exposed the somewhat weathered coal. In appearance it is sinmlar to that
of Sampae 3.

Sanple 6 is from a channel cut across 4.3 feet of coal exposed in the face of
the north wall of Eleven Mle Canyon about 500 feet upstream from Canp Falls
This sanple was cut fromthe face that has stood 'since the creek cut down
fromthat elevation to its present line sone 40 feet below, The coal is
very bright and bard. It appears very high grade. Several large pi eces
from this face were brought out to show its resisting quality to weathering.

Sample 7. On the south side of the pool below Canp Falls occur 29" of mixed
coal and slate (not sanpled), followed by 23" of sandstone resting on four

feet of very fine coal wth a sandstone floor. The seamstrikes N 31° E and
dips 100 # 31° W. This sanple = really outcrop material - cones froma
channel cut fromthe southeast side of the four foot hole exposing this coal =
rather dull with very hard layer at the bottom

Beltz refers to this outcrop as at |east 30" of probably the same seam as
his H If so, | seam should be bel ow.

Sanple 8. Under "Extent of Field" mention is made of ®marker! crossing
Carbon River at strike N 42° Wwith dip 36° N.E., at mast soathern point
reached by witer. There were two gaps in this outerop of shaly rock and

it is believed that coal occupies these gaps for imediately dowmstream the
gravel is full of coal and pieces picked fromthe gravel conprise this sanple

Sanple 9. About one mle further north, or downstreamfromthe "marker®
mentioned imediately above, the river flows against strata on the right bank
di ppi ng about 70° westerly. The strike of the strata is about i 13° y, One
Si X foot- (estimated) seamis paralleled about 700 feet downstreamhy a 4.5
foot (estimated) seam in the footwall. The shaly rock associated with thess
seams strongly suggested that these outcrops are of the F and G seans.

The water was so high that the streamcould not be forded but pieces of float
in the gravel were picked up and conprised this sample. Naturally both 8 aud
9 are not truly sanples but give indicative information.

Sanple 10. At the head of Carbon River Canyon, the streamflows along steeply
di pping strata - 550 to west - on the right or east side (as at Semple 9) and
flatly dipping - 252 to 20° to west ~ on the left or west side. In this left
si de, about 20 feet above the water, a 5.3 foot seamoutcrops and about 15
feet above is a second 4 foot seam  Sanple 10 is a 5.3 foot channel from

the |ower seam« probably G  The upper 3.5 feet conprises the only crushed
coal seen by the witer and the lower 2.8 feet is a very hard shiny coal.

Beltz sanpled this seam= his No.5 = and determned it as the F seam The
high ash content is due to clay infiltrating into the seams of the crushed part.

The writer's obserfations here are shown diagrammatically in Plate' VIII, Un-
fortunately the stream prevents observing just what occurs. This section
resenbles the situation at the forks of Eleven Mle where seams F and G stand
vertical wth noderate dips on each side. The strata on the right limt com
prise thinky bedded carbonaceous shal es between the-coal seans.

Sempid 11.  About 15 feet above sanple 10 a four foot seamoutcrops. Its
position was such that no sanple could be cut and two slabs were picked down
and broken up for a sample. This was a-hard shiny coal

Sanpl e 13, About 2000' below 10 and 11 a 26" seam of real hard bright coal
striking N 22° 17 and dipping 200 to west plunges with the enclosing sandstone
into the deep pool there.  \Wen visited first, it was not sawmpled but when a

| arge piece taken fromthe gravel immediately dovmstresm and placed in a canp-
fire proved to be excellent coking coal, the exposure was revisited and a chan-
nel cut across the exposure gave the material for 13. Al'so. several pieces
were brought out for further study.

Sanple 12.  About 100 feet above Ten Mle Canyon = only.a short one where
the carbonaceous shales outcrop - is exposed a 5.4 seam of @gl striking NS
and dipping 360 E. A channel across this exposure gave the nmaterial for
sanple 12 and some extra pieces were also brought out. This is a hard shiny
coal and is believed to be F seam



-15-

Immediately to the west, the dip flattened to 5° E and for two giles main-
tained that same dip. About one mle upstreamthe carbonaceous shal e appeared
as the bedrock of the stream but no coal seam outcropped.

At the nost westerly point reached, the valley opened out and the country
flattened so no outcrop above seemed [ikely. In the gravel were nany pieces
of the usual excellent bright coal found in so megy Streans in this region.

ANALYSES: Vari ous Competitize Coal s

Before proceeding to outline the quality of the coal, all based on sanples

obtained really at the surface, the deepest being four feet,, it would seem
wel | to set out the analyses of the other coals with which Carbon River prod-

ucts will have to compdte. These are found in Tgile 1.

Carbon River Coals: In Pzblé 2 are the results of-analyzing Carbon R ver

coal:  teken by Beltz - the first five; Galloway = the second five; and 8tines -
the last thirteen. The eleventh and twelfth are’ probably analyses of speee
imens, rather than sanples, taken by Rochfort and Kitto,

Rochfort clainms that "hundreds of assays on this coal have been made by
the University of Alberta" but the witer has not seen any of these. From
his inspection of the property he does not feel that such "agsays" are wopth
much as they were probably made only on "specimens®%of coal and not on
"semples", The writer believes that the only representative sanpling done
(other than his own) is that outlined in Belts's report, and only the'first «
those taken by him~ really mean angthing. Notwithstanding that statenent,
Beltz's conplete list ii! givenin Table 2,

Sanples 1 fto 5 in Table 2 were taken by Beltz in 192% and anal yzed
by G S Eldridge and Conpany, Vancouver, B.C.

Samples 6 to 10 were taken in 1922 by J. D. Galloway and appear on Page
£-141 in Annual Report of Mnisterof Mnes of B.C for 1922.

Sanpl e 11 was taken by C. Rochfort and anslyzed by Hayes and Son, Toronto.

Sanple 12 was taken by F. H Xitto, analyzed by B, Stansfield, Ottava,
and appears on Page 16 of his "The Peace River District Canada" - 1920.

The remaining sanples, also nunbered from1 to 13 were taken in 1943
by Stines and anal yzed by Gutberlet Laboratories, Seattle.

The writer believes that his 13 sanples are nore representative of the
Carbon River coals than the others. Notwi t hstanding that, Beltz's and the
witer's results are conpared. The average for each and both conbined are:

Beltz's Stines! Both.
~ Sanpl es ‘ 18
Moi sture 4542 3 % 3. 4%
Vol atile Matter 25. 74 22.70 23.55
Fi xed Carbon 61.19 71. 2% 68.47
Ash 8.60 2.92 4.30
Sulphur 0.61 0.75 0.71
BT.U 12,252 13,804 13.373
Fuel Ratio 2.3% 3.14 2.90

The centroliing difference is in the ash content - about three tinmes as
high an Belts's sanples. Due to this over half of the |ower fixed carbon in
his is accounted for. Belts explains the high ash content as due in |arge
part to clay that had infiltrated into the outcrop, which is what he sanpled.
Certainly the average of these 1% sanples (the |ast column ‘above) iS the
poorest that could be expected from this field.

As remarked when the details of the witer's sanpling were given, nunbers
8, 9 and 11 were not sanples, rather specinens, end 10 was of an outcrop which

showed at the top crushed coal into the seans of which ciay had infiltrated.
Therefore, only the other nine are really representative and the average of -

the proxi mte of these is:



Loss on air drying , 2. 05%
Analysis of air dried coal:

Moi sture 3.05%

\Volatile Matter 22.96%
V Fi xed Carbon 71.83%

Ash 2.16%

BTU per pound 139910

Fuel Ratio 3. 17

For the i3 samples, the correspond figures are:

Loss on air drying 2. 05%
Analysis of air dried coal:

Moi sture 3.09%

Vol atile Matter 22.70%

Fi xed Carbon 71.28%

Ash 2.92%

BTG, per pound 13,804
Fuel Ratio 3.14
Sulphur 0.75

On the basis of analyses, this is an outstanding | ow ash and sulphur and

hi gh heat value coal for ail purposes, except coking. Sampke 1 showed a POOr
coking quality and sanple 8 only fair. On the basis of the ash content of
the coal, any coke that would result could not be expected to be very strong.

The fact that noen Of ths samples showed coOking qualities conparable to
that one piece coked in the Ten Mle Canp fire is surprising. As noted |ater
ghen Qi ViNng McLearn's results on the Gant seamof the Hudson Hope sub-basin
one stratumof a seam may be coking coal, while the balance is not. Xo
sanpling by strata wag done on Carbon River seans.

Before | eaving this matter of coking quality, the witer has found that
often the mixture in proper proportion of a high volatiel and a |ow volatile
coal, each by itself non-coking, produces an excellent coke. In the Uals
of Russia a fine coke for iron snelting was made bﬁrﬁiXing 60% of a fat coa
fromMinusinsk with 40%of an anthracite fromthe Urals. ~Undoubtedly it is
only a question of a relatively small amount of research to find the proper
mxture of one of the |ow grgde high volatile and ash Pacific Coast coals or
petrol eumrefined residue and this Carbon River coal to give the desired
result.,  The problem of making a high grade coke fromthis coal should not
be a difficult one to solve

A conposite sanple made up of equal parts of sanples 1, 2, 6, 7, 12 and
13 wgs sent to Ledoux for both proximate and ultimte anal yses and the re-
sults will later be added to this Report.

Hudson Hope Coals; ~ In the second reference given under acknow edgments
McLearn described in detailthe coal seams exposed on the Gething property
and the Hudson Hope Area. In that Summery he gives several analyses of the

vari ous seams he sanpled. These are gathere in Teble 3.

By conbining the last nine analyses in groups of three, the average for
the three strata sanpled and for the Gant seam becone: ]
Fi xe
Moisture Volatile Carbon gash EL!

Bott om &,7v 0.67 23.23 73.33 3.70 14,785
Mddle 21.7" 0.67 19. 43 77.20 2.70 14,900
Top 35. 3" 0,67 19.47 7L.70 | 5.17 14,360

Whole Seam 0.67 20. 00 75. 24 4.09 14.583
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Wth that as the average for the Grent sesm and taking the figures in
Table 3 for the other seven seams, then the average for the Hudson Hope
Sub-basin is:

Mbi st ure 1.48%
Vol atile ¥Matter 23.24%
Fi xed Carbon 69. 3%
Ash _6.90%
Fuel Ratio 4.98

By referring to the calculated average of Stines' thirteen samples, the very
great simlarity of the analyses of the coal from the two sub-basins is seen.
The difference in fixed carbon is practically the difference in the ash con-
tent. The Grant seamcoal, on basis of BTU, is very superior and conteins
coal between tituginous and anthracite in character.

Melearn describes six seams: Grant _frofu 5.25 to 5.9; Mgul 3.16 to
4.67; Galloway 4; Johnson Creek 4.1, Titan 4.4; and Miliigarn 2.4 to 2.46.

TABLE1
Loss
in Air  Mois- Vol.. Fixed
Drying  Ture Com, Carbon 4ash 8 BTU
Bankhead 0.5 0.5 11.7 75.7 12.1 =~ 13, 250
Crow s Nest Pass =
- Domi ni on 1.3 0.7 e ¥ 547 19.7 = 11,640
~Michel 1.2 0.7 22. 4 65.0 11.9 = 13, 260
~Bellevue 0.7 0.2 27.6 5.8 16.4 =~ 12, 370
-Coal Creek 0.9 1.3 26,0 63.8 8.9 = 13,640
Canmore 0.0 0.9 14.0 79.7 5.4 = 14,470
Brazeau 1.0 0.9 16.5 70.6 12.0 13,480
Jasper Pari: 1.8 0.5 |S. S 5.9 21.8 = 11,790
Drumheller 7.2 8.8 34.6 48,4 8.2 - 10, 350
Mount ai n Park 1.4 1.9 30.9 62.9 4.3 - 14,400
Nanai mo- Dougl ass Seam 0.6 1.6 40.6 47.7 10.1 - 12,620
- Newcast | e 0.5 1.9 40.7 45.7 117 - 12,230
(The above are from Page 16 of James Wite)
(The following are taken from Page 20 of seame, and are
of conpetitive United States Coals):
IndiananCoals 6.0 10.9 357 42,3 11.6 3.5 11,280
Ceorges Creek, M. 1.9 12.9 79.4 55 0.3 ==—==-
Chio Coal's 3.2 5.3 36.2 48,9 9.6 3.1 12,273
Penn. - El | sworth 1.0 1,6 35. 8 56.8 5.8 0.9 14,013
-Ligomier 3.2 4ol 20. 6' 62.8 12,5 2.1 13,153
Virginia Coals 2.1 2.7 31.9 61.7 3.9 0.5 14,042
W Virginia Coals 2.3 2.1 27.8 62.8 7.3 1.3 14,130
Ut ah- Keni | wor t h 5,01 43.68 46.51 4.80 0,41 12,821
Washi ngt on- Carbonado 1. = 3.38 32.21 49.53 14.88 0.45 12,247
-Bayne 2. - 5.10 30.80 56.00 8.10 0.36 12,850
~Wilkeson 3. = 2.50 37.70 61.30 8.50 0.42 13,800
~Roslyn - 3. 77 37.69 47.05 11.49 0.47 12,762
W Virginia-Island Cr. = 2.78 36.06 55.71 5.45" 0.98 13,997
Wyoming-Kemmerer 3.94 40. 09 49.00 6.97 0.60 12,886
-Rock Springs = 8.53 35,50 50.39 5.48° 0.78 11,883
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TABLE .
THICK~ M0IS- VOLATTLE FIZED
SkaM  NESS SAMPLE _TURE  COMB. CARBON 4SH ' 8 BTU
2.0 1 Be. 2.8 23.12 66. 38 7.62 0.72 13,060
5.4 2 " 4.9 25.74 56.22 13.06 0.73 11,180
E £,6 3 3.7- 26.90- 63.88- 5,52 0,58 13,160
XC 5.5 4 4y 3- 28.12 64,32 3. 1% 0.65 12,850
F 6.0 5 ¥ 6.4 pL A 55,10~ 13.60s 0.59 11,010
G be’ 6 % 2.1= 22.00- 69,40~ 6,50 Tt e
5.4 70 5.5 24. 80 61.50 8.20 I'M-  eemen
2.1 g 3.4 26. 20 67.70 2.70 .
1.3 g 2.9 23.70 56. 20' 17,20 777 memeee
) AN 10 = 4. 6- 25. 20- 66,60~ 3.60 em e
e 11 Ro 1.07 23. 32 74,28 1.34 ---- 15,000
- 12 X 1.05 20. 80 77.10 2. 10 ---- 14,800
c(?) 5.2 1s8t, 212 21,48 72,95 3.45 0.80 13,950
Ds?g 4.1 2 1 2.76 2214 73.55 1.55  0.66 14,014
B(?) 2.5 3" 2.92 21. 3% 74.02 1.6% 0.74 14,012
(2) 4.0 4 " 2.09 22.91 73.52 1.4% 0,74 14,105
B(?) 3.0 5t 2.76 23. 14 72.50 1.60 0.77 14,012
E 4.3 6 " 3.26 2400k 69. 90 2.20 0.64 13,848
H(?) 4.0 7o 3.82 22.08 72.04 2.06 0.77 13,824
G(?) Float-51 28 n 2.4%  21.42 72.75 3.35  0.77 14,108
G(?) Float 2 gm0 1.51 20.01. 77.32 1.16  0.64 14,635
? F 5.3 10w 4.30 25. 60 61.75 8.33 0.74 12,533
? 3.0 BRI O 21. 42 68. 40 570 0.72 12,989
a(?) 5.48 120 5.62  21.63 72,47 2.28 0.6% 13,841
z(2) 2.2 i3 4,13 21.27 65. 50 3.10  1.10 13547
{
TABLE 3
+ MOIS- Voil, FIIED
TURE_ MATTER  CARBON  ASH .6 BTU
M=lia CGething Craek 1.6 26. 3 64,0 8.4 0.5 13,350
North 3Br, 1.0 2445 65.9 8,6 0.7 13,820
Average of 2 main ]
Get hi ng Creek 1.0 25 7c. 7 3.7 =
Little Mgul . 2.7 24.3 62.5 10.5
Mogul Orezk 1.2 22.9 71.3 4.6
Barle Horrows 1,[3;, 22. 7 7137 o2 0.9 14, 220
Moosebar 2. 21.2 73.0 3.5
Grent Sesm =
300 W of x cut-Lower 9% 0.6 23.6 72.4 3.4 -
- Upper 5! 0.8 20. 4 75. 4 3.4
Aiff Ent, to West X
Cut -~ Bott.l1V 0.7 24.6 72. 6 2.1 -
- Upper 4to" 0.6 18.7 78.1 2.6 -
35" in tunnel - Bott.8" 0.7 22.0 70. 8 6.5 0.7 14,240
-Mid.23" 0.6 19.5 77.0' 2.9 0.7 24,940
-Top 38t 0.7 19.6 74.4 5.3 0.7 14,420
Tuwmnel at x ecut -Bot.9" 0.7 22.9 74.0 4 0.7. 15,130
-Mid.20" 6.8 19.3 77.3 2.6 3.7 14,960
-Top 36" 0.7 18.7 74.5 6.1 0.6 14,300
" Face Tunnel 9-26-23
-Bot, 9" 0.6 24.8 75.2 248
T ~Mid. 22" 0.6 19.5 77.3 2.5
.-Top-32". 0.6 20.1 75.2 4.1 -
(The bottom stratum makes good coke)
Ri versi de , 0.7 18.8 TL.9 5.6 0.8 14,400
Gal | oway' s Sanmpling - : )
Upper 2187 0.8 8.9 76.6 3.7 0.8 14,590
Lower 30" 0.5 19.3 76.1 3.7 0.9 14, 550
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OTHER QJALITIDS:

The characteristics of the Carbon River and ifudson Hope Coal s are so
simlar that the discussion of the other qualities applies equally to both.

McLearn'is statement: *,... and ideal coal for all purposes, burns readily,
I's snokel ess and gives a high heat", used in describing the Hudson Rope
coal applies equally to that from Carbon River, The same is true of his con

clusion that it is the "equal of the best Welsh and West Virginia coals,
does not weather and, owing to its conpactness, stands shipping very well,*

ASB  CONTENT:

An ash content of 5,90% for the Hudson Rope and 2.92 for the Carbon
River puts these coals, fromthe point of view of transportation cost per
wnit of heat value, in a class by thenselves. This is particularly inport-
ant in a field so far fromits present markets as this one is. The relation
of the ash content of a coal to the matter of equipment required to produce
a given anount of heat is well set out by James Whits on Page 31 of Fuels
of Western Canada: "In the United States, the non-preventable ash content
of clean bitumnous coal varies froman averags of 6 per cent in Woning coal
to an aver of 16 per cent in Colorado and, for thz vhole country averages

about 10 per cent. In good practice, 1Q boilers of 50¢ h.p. capacity each
wi |l generate 300,090 | bs. of steam per hour ywith coal casrrying 10 per cent
ash. if, however, the coal carry 15 per cent ash'- 5 per cent nore than

normal - it will require 15 boilers to generate the same amount of steam
If it carries 21 per cent of ash, it will require 20 boilers to do the sanme

wor k"

In the matter af transportation, the higher the ash content ths greater
the freight charge on the heat actually produced fromburning a ton of the

product.  The arnaliyses show that the “non-preventable" ash content of the
Carbon River cogl is lowand it is thus exceedingly inportant for this area
that only fnon-preventable' ash be shipped. If proper means of cleaning

the coal are taken, there is no reason why the ash content cannot be kept
below 3.5 per cent for Cerben River and 6.5for Hudson Hope. Were the gver-
age of the ash content of the conpetitive coals is around 12 per cent, the
saving in coal, for the same steamproduction, will be 20% by weight. This
Is a measure of the extra price, as conmpared to conpetitive coals now on the
market, that may be obtained for this coal due to its |ow ash content al one.

WELTHERING AID ABILITY TO STAND SHIPPING:

Since these two qualities are related, they arediseussed together.
These factors are very inportant in determning desirability of a coal-and
therefore its selling price. In these two respects, Carbon River coal stands
secend t 0o none and issofar above all competitive coals, except Wegt Vi r -
ginia and Weash products, that no comparison i s warranted.

That this. coal can stand weathering is attested by the outcrop of the
coal represented by Sanpel 6. \Where that samplewastekan, the seam iz on the
north wall of Eleven MIe Canyon about 40 feet above present gtream!evel.

The time necessary for that streamto cut that depth of hard sandstone is
nmeasured in centnuies, not days. The fact that the coal outcropping there

is still absolutely unweathered and hard and conpact, enphasizes its resistance
t 0 weathering, Another piece of evidence is the existence of bright, rounded
pieces of coal in the gravels of every stream Such a resistant coal is

excel lent for stock piling as it will not deteriorate in the relatively short
time the longest period it wll be likely to remin in such piles.

This ability to stand weathering is a very inportant factor in deter-
mning desirability and therefore selling price of a coal. In this quality
Carbon River coal stands second to none and is so far above that of conpet-
itive coals (except West Virginia and Wl sh) that noconparison is warranted.

Its ability to withstand crunbling and breaking when handl ed is anot her
desirable quality. This coal is very hard and difficult to break into snall
pieces. This notonly neans lessg breaking into fine pieces when handled dur-
I ng shipping, but a larger percentage of "lunp" from#"run of mine®, AS Wlump!
commands a premumin price of from25 to 30% over that for P"run of mine",
this means a higher average price for the output as a whole.
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EETENT OF FIELD:

By his mapping, Beltz has given sonme idea of thestructure in the
vicinity of Eleven Mle. The griter in attenpting to confirm this was
prevent ed fron1nakinP all the necessary observations in the Eleven Mle
Canyon from Canp Falls to the Forks, but he did maks enough to coneclude thet,
on the whole, he agreed with Belts' conception. The witer's observations
noted the simlarity of the various outcrops and concluded that in the El even
Mle Canyon, due to the structure, there was a repitition of the seams and
bel i eves that Beltz' designating -ten seams in 500 feet of the Upper or
Gething nunber is probably correct. But his own wanderings on wider terr-
itory inclines himto believe that a great deal nore than 500 feet of this
val uabl e coal bearing nember may be represented in the Carbon River basin
and that therefore nore than ten comercial seams will finally be found.

In coming up Carbon River, the first seamof coal (poor in that expos-
ure) wgs encoutnered about five mles fromthe nouth. e strike is roughly
northeast and the dip about 5° southeasterly. At that point wag first ob-
served the association of coal and sandstone bed, over which the Carbon
River waters fegl, crossing the valley. This occurrence, tha writer has
designated a ‘msrker® Of a segm of coal.

Ascending the stream it war noted that whiie tne Strikes varied from
northeasterly to northwesterly, the dips were low to the south. Generally
where steep dips and nore variable striﬁe g occurred, they seemed to be purely
local and quite IikeIK due to purely localized nmovenents; probably slides
caused by the topography and erosion, But, as noted later, there was one
exception to this.

To follow this descriptior use IMatcs | and V. At the Seven Mile Cebir
on an east-west sirike znd 2 low South dip is an inportant coal seam followed
a short distance above (opposite the mouth of the Seven Mle creek) by two
smal ler ones.  Undoubtedly the eccal of commercial interest extends this
far north and probably to some peint between here and the outcrop noted twe.
paragraphs above.

For one and one-half mle up Seven Mle there are no easily recognized
coal seans but at several places the presenceof larger proportions of coal
in the gravel point to their existence.” In the west part of L 327 are expos-
ures simlar to those found on both Nine and El even MIe, which do contaln
commercial coal .

Along the Carbon River between the nmouths of Seven MIe and Nine Mile
creeks, the only rock exposires are the sandstone beds crossing the vall
and causing falls in the stream flow. The witer has found el sewhere in this
Basin that these mark coal seans and he is certain that they also da it at

these points and that coal seams underlie this whole stretdh,

The gravels of Nine Mle are full of coal float but the only observed
outcrop occurs in the south central part of L 326where a 54 foot seam dipp-
ing 30eastersly, is exposed for 300feet along the bed of the stream The
witer did not sample this as he could not get a clean sanple. However
Gal | oway and Beitz, both of whomrenmarked on the infiltrated clay in the
fractures, record analysis of sanples taken there. Up the streamfromthis
outcrop coal occurs in the wash, proving the formation extends further west.

Again on Jarbon River between Nine Mle and Eieven ¥ile Creeks, no coa
saams have been noted, but the markers exist is several places. n this
area, Beltz, on Zrss Ten Mile Creek opposite Ten Mle Creek, records coa

about 1000 and 3000 feet up that siream. The seems noted are not comercial
at their exposures »ut prove the formation there. )

Ten Mle creak emerges cnto the valley floor of Carbon River after com-
ing through a very short canyon-where the carbonaceous shaies associ ated
with the F and G seams are exposed. About 100 feet above the upper end of
this canyon a 5.4 foot (Sanple 12) seam of coal isexposed on the north wall,
This is probably either the F or G seam. There the dip is 36” east.

Ascending this stream the dip immediately flattens to 5° east and for
two mles zontinues at about that angle. No other coal outcrops were.ob- --- -
servad but about one nile up, the carbonaceous shales appear as bedrock for .
the stream  The coal is probably below. At the highest point reached, the
val | ey opens outand the country flattens, indicating no probable outcrop.
But at this point, pieces obright shiny coal ococured in the gravels, proving
the existence of cecal further to the west,
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EXTERT OF Fl ELD continued:

In the region of Eleven Nile ths structure huy DEEN so raised that this
creek could cut down through it ang =ressent the seams, really revealing at
least the mininum nunber of seams that the coil measures contain at this

|l ocal e.

Fortunately, imediately above Eleven Mle, Cezrbon River runs for nearly
a mle in a canyon which reveals the structure end the seams in a way conplem
entary to the exposures in El even Mle canyon. In his cross section gbove
Eleven Mle; Beltz clearly indicates the seams and how they lie. It is quite
apparent thet this condition exists for at least seven mles north and south
along Carbon for a widéhof about a mle.

"In going up the west fork of Eleven Mle, the witer found coal in about
the center of L 320. To the east in a streamcomng probably fromIndian Lake
and entering Carbon River in the northeast corner cf L 322, pieces of float
coal are found for some distance up from its mouth. Here the configuration
of the renge along the east side of Carbon River indicates that these seans
go well up that slope.

All  these observations, coupled with the coal exposures on Upner Nine

Mle and Eleven Mle , point to the basing having a mninumwdth of two
mles, and the witer Belleves it is much nore.

It woul d appear that one series of coal seans extends the length of Car-
bon River canyon end for about four mles south, on same Strike by slightly
varying dips, and under identical conditions. There can be very little doubt
thet these measureal ong Carbon River mwolmxarzry continue in an unbroken [ine
for a leastfive mies;2nd if tied into those on East Ten Mle, for some-
thing over six mles.  The marker for these seems was observed just bel ow Ten-
Mle. Eest of Carbon River below Seven ile. Belts records a 50° westerly
dip at about where this east leg of the syneline should be, and the witer tekes
this to be the nost northerly observation on the structure, nmaking a probabl
length of 9.5 mles.

About five niles above Carbon River canyon, a narker crosses the river.
There the strike is N 42° W and dip 36° northegsterly. Thus at |east from
here north & syncline deternines the river course,

South of the eanyon no streamof size enters fromthe west, but there
are three small ones marked by slides of Quaternary grovels at their mnouths.
In these stream beds are found pieces of coal and in the third or nost
southerly one, Cowper Rochfort claims back fromthe Carbon seams are exposed.

Thus the witer has traveled about 17 miles (air line) up Carbon River
fromits nmouth and has seen coal seens in eleven of those. Wslter Wigl ey,
who assisted on this work both in 1942 end 1943, has been on two days' hike
above the witer's nmost southern point and as fer gs he went found the same
floate coal in the west tribuharies of Carbon River, but saw no outcrops.

Omng to the high water in Carbon Rver, the witer did not get across
at Ten Mle, but-Beltz did go up Eest Ten Mle. There at the nouth he noted
the steep -50° - dip to the west followed by 10° ahd 17° as he proceeded up-
stream This flattening to the east is borne out by the slopes of the range
on that side.and encourages the witer to believe that the contact between %he
upper and |ower Cretaceous IS farther east than Belts shows and the probable
wdth of the basin correspondingly wider.

Likew se, %e-the west, the [imt has not been found. As far as either
Belts or the wrter has gone in that direction, the coal exists, SO undoubted-
ly the wdth of the basin is greater on that side by seme at present undeter-
mned distance.

On the basis of these sets of observations, the witer concludes that the
Carbon River cozl field occupies g basin striking about ¥ 13°., |ts length has
been definitely provea by.coal outcrops plotted for ower sir mles., and In- ,
ferentially for eleven and one-half: The Bresenceeof fl| 0at for twelve-miles . _
further to the south ard tha cogl outcrop bel ow Five Mile Creek, a further
?ne_anzd5 or;ei—hal: mle north, suggest tke probable mninumlength of the basin

0 be mles,
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bgain by cheservabticne plcited its prever wilch up the eix wmile proven
length ie in excess of tuo mles, ani it may be inferred at prebably three.
Rel ying whol Iy on topography Lotk north and s»uth of +those six miles that
width extends for at |east thirteen miles and nost likely fer the additiona

twelve mMles to the south as well, Tous the area c# the basin may be stated
to be:
Proven 12 squere mles
Probabl e 14 equere miles
Likely 24, square wiles
Tot al 50 square milss

TORHAGE OF COAL: Carbon River

. As is evident fromthis Report, no coal can be said to be proven. But

on the geol ogical evidence observed, recorded ard plotted, it is clear that

one IS justified in concluding that coal in commerciel sean? (30% plus in
thickness) exists in very large quantities. From that evidence one would

seem warranted in trying to arrive at figures which wevld represent the tonnages
that one can confidently expect in he warious areas into which the basin ar-
bitrarily is divided.

Mbst Probable: Tt would seemthat frem Nine Mile creek to the south end of
L 319 and 320 ~ a length of approximtely 3.24 mles and a width of two - there
exist the ten sesms Beltz has pletted. This IS an area Oof A.50 square miles,

Beltz's work shows from33 o 51 feet of workable coal in the 500 foot
section of coal bearing strata, which ~ould nean from38,000,000 to 59,000,000
tons pen squara mile or a “otal Of hetween 247 and 383 nmillion tons of woten-
©tial coal.

The witer has traced the PG seans and marker for s length of about
6.5 milesand with Belts's work shows themto exist over a width of two for
an area of 13 square nmiles. Wile the ¥ seambhas a nmaxi mum thi ckness of 17
feet, observations et various places show that this |arge thickness is at tinmes
only 4.5 feet of clean ecogl, and for purposes of this analysis that is taken
as the average over the area.  The G seam |ies 14 feet |ower and smwies from
5.3 to 6 feat in thickness. Assuming 5.5 as an average, there are in the
"two seans 10 feet of. coal, Which woul d mean a mninmumof 11,150,000 tons per
square nile « if horizontal - for a total of 145,000,000 tons. This quantity
of potential reserve the writer considers assured Beyond any reasonable doubt.

Slightly less Probable:  FromNne Mle Creek north to the coal ppposite the
Seven Mle cabin is approximately 2.50 niles. Fromthe south end of L 319

to the nost southerly seen outcroE is about 3.25 miles. For these additiona
5.75 mles over a width of two, there would be an additional 11.5 square miles.
If all the seans are proven to underlie this, there would be therein fros

437 to 678 mllion tons.

Fairly Probable:  North of Seven ifile cabin the coal beds apparently extend
for aboutl.5 mles, South of the 1.t known outcrop coal float is found in
the gravels for 12.5 nmles.  Thus for fourteen mles at the ends, coal-m ght
be found ard if all the seans exist, there could be an additional ressrvi
underlying sone 28 square miles which 'mght contain from1,065 to 1,52
miliion tons NOre.

SIMMeRF:  Thus, the potentialities may be expressed

 MCST PPOBABLE 145,000,000 t 0 383,000,000 Tons

Slightly Less Frobahle - from 437,000,000 t 0 678,000,000 Tons
Fai r |y Prohable - from 1,064,000,000 to 1,652,000,000 Tons
TOTALS 1.646,000,000 t 0 2,713,000,000 Tons

Byen the assured minsmum of 142,000,000 tons nakes this a nost worth while
reserve and the maxi num expectancy of nearly two and seven-tenths billion tons
woul d rank it as one of the sqost Inportant coal fields of Western North Am
erica. The witer realizes that the shove estimates are based on only a pre-
limnary sei of obsarvetions. but feels confident that further detail study
will contirm fhem.
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TONHAGE OF COAL: Hudson dope-

From the Hudson Hope arer dcLeorrn gives, tentatively, the figure of
84,000,000 tons as the potential reserve of caalonseven square mles
Since it is an excellent coal for donmestic and all industrial” heating require-
ments , it will undoubtedly enter into conpetition with the codfrom Carbon
River, but that conpetition need not be particularly feared as it is not as
favorably conditioned for extraction. Its market would nmore likey be to
the east rather than to the west. And then, too, the market is ample for
any likely production fromboth fields; or, for that matter, from Conmotion
Creek and Pine River fields as well.

MARKETS AVAILABLE:  As shown under "Quality of Coal", the coal products from
this area are so superior that they can compete with any coal in North Aner-

ica. Therefore its markets extend not only all along the Pacific Coast, but
al S0 to the. Cariadian markets to the east as far 2s Port-Arthur, at the Western
end of Leke Superior. On the basis of its |ow preventable ash content alone,
It can capture that market at a premumin price of at leastls®.

Then in many cases the haulage differential will be in favor of this
coal; The Uah and Womng coal s have to come by rail about 1300 mles to
Seattle; 1200 mles to Portland and €00 to San Francisco. The Carbon River
coal has ail rail of 871 miles to Seattle and to Portland of 1060mles. If
rail and water are used, the distance to Seattle will be 890 by rail and 600
by water; to Portland, 800 and 900; to San Francisco, 800 and 1600, res-
pectively.  For the Canadian market, wast of Lake Superior, the Vst Virginia
coals have to coma some 1600 mles against 1400 from Carbon River.

The above is only for the relatively small non-industrial markst, Since
the war coal consumng industries have teen built onthe corst; Kaiser's iron
plant at Fontang and many others along the Colunbia. The former requires
coke which the research successfully conpleted can be chegply made fromthis
coal. If this coking operation is done near any large city, the by-products
alone may be sold for a very large revenue

It is realized that at present practically all the gas used along the
Pacific Coast comes from low gri-de oils or refinery waste products but un-
fortunately for the United States, their potential oil reserves are being dep-
leted very rapidly and it seems well within resson.that withing 15 years other
fuel resources will have to be%in to be called on and within 30 years cozl
will largely replace oil for the making of gas for domestic use andl ubricants
and fuel for internal conbustion engines

Then there is the Alaska market. \hile Al aska has |arge reserves of
ligrite coal it does not produce enough of the right kind of coal for its own
use andthis year (1943) is inporting coal rail-hauled fromWst Virginia to .
Pacifrc Coast ports fcr water delivery to Alaska seaports

There is the Cansdian market east of the Rockies. As shown under trans-
portation it is only £ 709 mles via Prince George by rail fromthe mouth of
Carbon River to Edmonton - the gateway to the prairie provinces. In 1938 the
Prairie Provinces and Ontario, UWest of Lake Superior, inported over 2,000,000
tons of ecal, mest of it from Pennsylvania and West Virginia. s shown under

%Quality of Coalt, those coal s average about 10% ash against 3.0 for Carbon
ver.

ke Provinces of Alberta and British Columbia produce about 6,700,000
tons (4,000,000 bituainous) of very inferior coal annually, a substantial
part of which cen 1-e displaced by Carbon River .cosl at a considerably higher
price.

at ¢he completion of the transporastion facilities required, there woul d
seemto be no guestior of an imediate market for this coal in excess of
1,000,000 tons annual |y « 3,000 tonsdai |y = which, by the time the property

coul d be prepared, would have risen to 3,000,000 - 10,000 tons daily,

One Distinct advantage in the Carbon River coal over any other western
competitive coal 1S itsS ability to stand exposure wi thout weathering or
deteriorating in any way, Tt can be stored indefinitely and is so firmthat
itlhandles with a mnimmof crushing < in utter contrast to the other western
coal s.
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Ma~ksts Available: (Sentimicd)

iiot only the gualily of' ihis ctel will cause It to displece the Femn- -
syivania enu West Vieginia coals i N the Cunadian markets west of Igke Sup-
erior. There is the question of imporh duby and exchenge, Any industry in

Canada that can reduce the pre-ver -mfavorsble balence of trade with the
United States will have the full support of the treasury branch of the Can-

adian Federal government.  This letter fact aione practically assured all
this west-of-Lake-Superidr market to any Canadizn coal of conparable quality.

TRANSPCRTATION: As shown under UMARKETS AVATLAREEM rail communication iS
essential . This should not only be to the west but also to the east.

By surveys al ready nade, it is about 40 niles from the nmouth of the
Carbon River to Finlsy Forks, whence Prince George » a division point on the
Canadi an National line to Prince Rupert « |ies about 180 mles south over a
very low divide;, making it 220 tiles fromthe nouth of Carben River to pres-
ent railhead. As Prince George is about 468 miles east of Prince Rupert,
the total main line rail mleage from the mouth of Carbon River to deep water
transportation i s just under €90 miles, The reil line up the Carbon River -
about 15 miles ~is considered as part of the mne wiant.

iny railway built to connect the Algske ReilwayatXobs with the Canad-
iza lines would originate either at Dawson Creek - the present terminus of the
Ednont on, Dunvegan and B.C, Reilway - 4995 nmiles northerly from Ednonton; or
at Prince George; and each woul d hove to pass through ¥inley Forks and there-
fromfollow the sane |ine north.

Thet | i ne originating at Dewson Creck vould keep 'to the south of the
Peace River and zt about mle 100 would pass Carbon Piver and reach Finlay
Forks at akoutmle 140. Such a location cuts across some inportant right
tributaries of the Peace before regéhing the Peace xik at about Hudson Hope.

Any line originating at or near Prince George woul d ascent t0 Summit Lake
and then proceed down the Crooked, Pack and Parsnip Rivers to Finlay Forks -
a very easy line to build and one of very |ow gradient.

From Ednonton to Carbon River mouth via Dawson Creek is about 600 miles
and via Prince George about 709. The latter route hes an excellent line on
heavy steel for its 489 nmiles from Ednonton to Prince George while the forner
is really only 2 logging road on light steel = and would have to be corpletely
rebuilt - for its 495 miles to Dawson Cresk.

One ot her very important consideration: practically g1l the ggricultural
produccs originating in the Pegce River District find their markets to be
west and when they go out by Ednonton require 1265 miles rail hgul to readh
Vencouver and 1451 miles to Prirce Rupert, On the other hand, if the Prince
George outlet were used, and 2 hranch road is built from Finlay Forks to bgu-
son Creek, 140 miles, those =roducts woul d reach Vancouver with about 1200
miles of rail haul, and Prince Rupert, in about 950, These are inportant sav-
ings, and pasrticularly since this traffic to Prince Rupert would be over a
mein lire -~ Prince George to Frince Rupert - which before the war only re-
gqriyed two treins Wweekly to handle the traffic.,

Ther. *kere aretimber preducts frem the area that woul d be opened up
pv this line. 'The Biitish Columbia Government has estimsted that the regrowth
along Wi ll glicw an annual production of 300,000 tons of paper pulp and
&hG,0G0C.600 board feet of |unbar products.

Lne ahoveclearly shows thet the railway via Prince George is one that
wordd not only haul ihe ensl but al so,, eventually, get all the great potenti al
tonnage from the Finlav and Peace River countries.

There woul d gt1il ke the rail line Horth from Finlay Forks to the Al aska
Railway comnection, Lub the deternmination of its need is not in any way conn-
ecied With the necessity fer « coal outlet.  On the other hand,- that railuey
woul d have to use thig Carbon River ozl as its source of powei.

These 200 mles f-um Frince Gecrge 10 the mouth of the Carbon River tway—
srses @ country of V'Y low relief and on khe. wholc -riquires orly a road bed
for the greater part of th wey; Uersainly down the south side of the Peace
River £ram Finlay Forks no coustruction difficulty would be met and the only
roal rockwork 1S around the north side of Moumt Selwn.
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Transportation (continued):

It has been suggested, considering only the matter of transporting the
Peace River agricultural products by the shortest rail haul to the tide water
that the rail line tePrince George sheuls cross Pine Pass. This route woul d
undoubtedly be considerably shorter but it would be more difficult to build
and rmuch nore expensive to operate. Via Pine Pass, the road would have to
clinmb to 2850 feet above sea |evel, while the el evation at Finlay Forks is
only just over 2000 feet. Project the Iine through Pine Pass would tap the
coal known there but would bypass that known on Carbon River and in the

(:i} Hudson Hope area.

While the witer has not the profiles of his proposed |ine, a conparison
of the country to be traversed by this [ine with other simlar projects built
under the gsame general conditions warrants the conclusion that the cost of these
820 mles of standard 110 pound rail main iine road bed with all stations,
sidings, shops, round houses, yards, etc., together with the notive power
requisite to nove the traffic {tut not the rolling stock) could be constructed
and put into oneration for $13,000,000 -~ an average of just about $60, 000
per mle of ‘mein |ine.

ECONOM CCONSIDERATIONS: The data by which reliable estimates of capita

requi rements, production costs, probable selling prices and resulting profits
can be nade are not available for this district. However, in Coal Statistics
for C mada (published annually by the Mning, Metallurgical and Chenica

Branch of Domnion Bureau of Statistics of Departnent of Trade & Commerce),

are given certain statistics for the Canadian Coal industry and these as

wel | as other references noted have been érawn upon for the follow ng "guesses”

CAPI TAL REQUIRED: According to Coal Statistics it would seem that. the max-
imum capital requirement per ton for any assumed annual output could be app-
roximtely obtained from the followng table:

COST PER TON OF AHUAL QUTPUT

Canada Canada, ex-~ Alberta
cost = ZLand, Buildings, cluding B. C
Equi pnent ; & 6.48 B 5. w 6 5.71
I nventory .34 .34 v 13
Wor ki ng Capital .98 .95 1.2
TOTAL 7.80 6.70 7.09

Due to its excessive agst for Land, Buildings, and Zguipment - $15.65 -
B.C. is omtted fromthe second ecolumn,

Thus allowi ng for different scales of operation, using the average for
Alberta, there would be required for a plant on Carbon River:

300, 000 tons annual |y $2, 500,000,00
1,000,000 L 7,500,000,00
3,000,000 21,270,000,00
A. T. Churck on Page 7 of his Coal fining Costs, gives the cost per ton of
annual output as varying between two and eight dollars per ton. Adopt i ng
o an average from those the cost of plants on Carbon River would approximte
For 300,000 tons annually s  2,000,000,00
For 1,000,000 1 ' 4,500;000,00; and
For 3,000,000 n 12,000,000.00

For a conpletely nechanized plant it is believed that these latter figures'

woul d be about the correct ones, At this date no one woul d Consider any ot her
type of plant. On Page 17-63 of Peele - 1941 Edition - the cost of branch
railroad lines per foot of track is given:

Gavel Ballast @ $1.10 per cu. yd. in place s0. 55
Ties 24"c-c, @ £0¢ each 0.40
Releyer 85 |b. rails @ $26. per ton 0.75
Rai | splices, bolts and spikes 0. 20 ,
Laying and surfacing track, without tie plates. 0.50

TOTAL 2.40
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Thi s approximates $12,572 per mile ~ say $15,000 for Garbon River.
Thus the fifteen miles Of needed mine paiiroad Woul d regquire about $225,000
with a further $250,000 for notive power and enough rol?i ng stock forlocal
purposes. Probably $600, 000 wevld soe this line ready to move ape nmllion
t ons gxnually.

ZRODUCTION COST:  According to Coal Statisties psr ton production costs
i n Canada a:'e:"

Laboo Power  Qpher  TOTAL
A1l of Canada # 2,003 $0.220  $0.489 $3.077
Alberta Bitumnous |, 1. 855 0.168 0.793 2.8%
Eritish Col unbia 2,455 0,210 0.970 3.636

On Page 27-24 of Peele the following table is found:

For Ni ne Mont hS ending December. 1937

District No,12, I11. District Ho.1l, Ind,
Tons  Ar. ner Yon Tons Ay, Per ton
Stripping 7,979,424,  $1.A319 £.,998, 417 $1. 4631
Mechanical Loadi ng,
under ground 16,742,458 LLTE5T 4,600,134 1.7636
Hand Loadi ng
under gr ound 6, 747,215 2.1793 410, 217 1.9572
Total , Commerci al e
mnes _ 28,044,423 L7574 10,417,029 1. 6326
Total, Captive mnines 3,424,675 1,8612 91,739 2.1791
Total, Deep mining 23,489,667 1.£703 5,510,351 1. 7962

For 1933-25 on Page 21-40 Of Prels appesr the details given below

PEP,- TQN PERCENTAGE
Labor 1.0319 65.2
Daymen 0. 3784 23.9
M ni ng - 52084 33.3
Yardage & |ead work . 5060 3.5
¥ine Supervisory & Cerical L0710 L5
SUPPLI ES <2527 16. 00
A | supplies except pwser & fuel L1760 11.1
Power Purchased L0760 4.3
M ne fuel 0097 _0.6
Qcher  production costs: 2962 18.8
Sal aries & expenses L0213 1.4
Taxes L0229 1.5
Tnsurance L0073 0.4
Depareciation ,0891, 5.6.
Royal ti es .0523 3.3
Compensation | NSUrance 0468 3.1
Depl etion 0421 2.6
Company house expense .0023 -0.1
Mne Office, code authority,.
Assoc. dues 0167 1.1
Ungssigned credit .0018 ~0,1 i
1. 5808 100. 00

Fromthose references it is seen that there is a |arge difference between
costs in Illinois and Indiana and in Aberta and British Col unbia.

Undoubtedly a large part'of this is due to nore mechanical equi pnent be-
ing used in the States, Ilowever, -the present production of bitumnous coal in
Alberta is almost all coming fromvery gaseous gines where fires are contin-
_uoui_ ihn SONME area of practically every property and where devel opnent cost
i's high.

bl
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Mning conditions on Carbon River are about as favorable as they can
possibly be and supply cost should be at a nininm Taking into consideration
all the facts and conditions, it & estimted that mning costs of saleable
product will vary between $2.85 and $2.67 per ton.

SALES, PRICES AND GAIN PER TOn: Coal Statistics give the average sales prices
of coal at nines as follows:

$ Per _Ton
Run of Mne Lump
Al berta $3.50 to 4.50 $ 4.63 to 5.58
British Colunbi a 3.82 to 4.18 4.94 to 5.39

Again on Page 36 of 1938 Coal Statistics the following figures are given as
yearly retail sales price of bitumnous coal in dollars per ton:

Western Ontario $14.94 to $15.08
Vani t oba 10.48 to 11.56
Saskat chewan 8.42 to 9.75
Al berta 4,31 to 7.00
British Colunbia 10.40 to 11.75

Thus with Alberta selling prices at mne for "Run of Mine" varying from
$3.50 to $4.50 per ton and the estimated cost of production being $2.70,

the profit per ton would vary between $0.80 and $1.80 per ton - say an av-
erage of $1.25. But Carbon River coal will command at lesst 15% higher Sell-
ing price for a gain of $1.43 per ton.

LABCR DATA:  Coal Statistics for 1938 give the followng figures:

Percentage of Wage Earners: Nunber of Men Days Work Done
Surface Underground Surface U'ground
Al Canada 27 73 24, 76
Al berta Bitum nous 27 73 32 68
British Colunbia 32 68 35 65

MAX-DAY QUTPUT:  In Coal Statistics for 1938 the average output in tons per
man-day are as follows:

1937 1938
A1} Canada 2598 2.672
Al berta Bitum nous 3.479 3.556
British Colunbia 2.156 2. 240

On Page 21-35 of Peele the following outputs per nman-day for gififerent
states have been extracted and tabul ated:
&erase tonnage per nMan-day

Hand Machine
Pennsylvania Bitum nous 3.89 50. 80
Utah 1.84 4. 80
Washi ngt on 2.69 7.70
Vst Virginia 2,68 52.30
Womi ng 3.85 32.10

The I'nportance of full nechanization of ceal mnes is showm by above
table. Iz not only cuts down costs of production, but in a district |ike
Carbon River, where the |abor nmust be brought in and housi n? provided, it very
reterially reduces capital expenditure-for canps and sinplifies the provision
cf food and other supplies required by the working force and its fanlies.

On tne 'basis of Coal Statistics figures for Alberta Bitumnous Nines,
there vould be required at Carbon River:

For: 300,000 t onS arnual, , 315 men
For: 1,000,000 tons annual Pry 1000 rmen, and

For ; 3,000,000 tons annually 290C nen.
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Fuli mechanization should cut those figures by 20 to 25% ~ to 800 and
2325 repsectively « and camp provision woul d have o be madje for that many
for the mning production alone. To care for the washing plahts and m ne
railway systemthe totals would be increased by 35, 100, and 250 respectively.

PROBABLE FINANCIAL RETURN.  While it mght seempremature at this tine to
attenpt to appraise the financial return that mght be reasonably expected
fromproviding the capital-required to explore, devel op, equip, and put into
production a coal mining operation of one of several assumed scal es of output
gn the Carbon River reserves, it seems necessary to do SO t0 complete. this
eport.

The cost of the railroad is not considered in this analysis as its fin-
ancial justification is based wholly on the return fromfreight shipments mde
over It. However, in order to persuade any organization to provide such a
transportation facility, the coal output nust be a mininmumof one mllion tons
annual |y with assurance of three mllion tons as the ultimte to be reached
within three years from conpletion of the railway.

&s Shown early, the capital required will approxi mate:

Tons per Year

1,000,000 3,000,00
Mining devel opment $4., 500,000 . $12,000,000
M ne Railway 690,000 — 900,000
%5,100,000 $12,900,000

The sales, cecgtg and resulting gross gains per year would be
about as follows:
TOoNS PER TELR

1,000,000 2,006,009

Real i zed from ‘

sal es $3,500,000 t o $4,500,000 $10,500,000 to 13,500,000
Totel cost of

produution 2,850,000 to 2,850,000 8,000,000 to 8,000,000
Goss Profit 650, 000 to 1,650,000 2,500,000 tO 5,500,000
Royal ty and

B.C. Taxes 200,000 to 200, 000 600,000 to 600, 000
Net Profit 450, 000 to 1,450,000 1,300,000 tO 4,900,000
Net Gain per toa $0.45 to $1.45 $0.63 to $1.63
Annual  percentage return

on capital investnment 8.8 to 25.8 14.7 to. 38.00

Federal and State or Provincial Income Taxes have not been deducted.
What they may be is not known at this time, but experience has shown that under
nornel psace time conditions such taxesare reflected in the sales prices of
the products produced. It is therefore believed that the above percentage
figures will hold in future under normal peace time conditions.

PROGRAM:  The evidence submtted in Beltz!s exanmination and the witer's work
clesrly indicated a prospective coal field fromwhich very |arge tonnage of

a very high grade coal over a very long tinme may be produced. It has been

many tines enphasized in this Report that -jithout a railway of main line

90 to 110 pound rails = construction, such a potential reserve of coal is worth-
ess. Therefore any program for developing the field nust either includs

provi sion of such g railuay by the mne organization or be predicated on sone
one elze providing it. |In any event, the prelimnaries of providing the trans-
portation and exploring, developing and equi pping the mnes nust be carried

on currently.  The fol [ owing program i s based on that assunption.

TRANSPORTATION: Segeral surveys for rail connection from Prince George
to either Dawson Creek or Hnes Creek have bheen nade and the results of these
surveys shoul d be obtainable at nmuch I ess expenditure of tine and noney than
woul d be required to make new ones.  The witer feels very strongly that such
a line should run fromPrince George to Finley Forks and down the south side of
the Peace at least to the nmouth of Carbon River.
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If the coal mning organization is to build and operate this main line
railway, then there would be no need to extend east, but if a purely railroad
unit will supply the railway, then undoubtedly it should be built east to a
connection with the present toad running northwest from Ednmonton,

Wet her existing surveys are obtained or new ones made, this will be the
first step. Coincident with it, effort should be directed to see if the sur--
plus construction equipnent (free at the end of 1943) used on the Alaska MI -
Itary Hghway cannot be tlend-leased" for this job of construction. If succ-
essful, this would nean a verygreat saving in capital requirements and shoul d
mean no real loss to the US.A

Then commence construction on the location adopted and get construction
far enough along so that the |arger pieces of equi pment needed for the mne
can be brought in and be placed to the end that mning on a |arge scale wll
be under way when the railway is conpleted.

MINE: Sinultaneously with the first steps outlined above, the prelimn-
aries should be started on the mne. When obt ai ning some agreement with the
B.C. Provincial Governnent for providing the concessions (not land grants) to
the builders of the railway, the obtaining of a preferential positionin the
sel ection of coal land on Carbon River should also be negotiated. Assum ng
successful issue thereto, the program should then be:

1. Make general geol ogical survey conplete enough to deternine the extent of

the coal bearing lands in the Carbon River Field and detail survey in the pres-

ent known coal areas to a point where a prospecting programcan be laid out;

2. Do sufficient drilling or other prospscting to plan the devel opnent on a
scal e assuring ez initial mninumproduction of one mllion tons annually =
three thousand tons daily - to be provided out of new capital and be ready to
go into production when the railway is conpleted; and to be expanded out of
earnings and new capital to a production of 10,000 tons daily, approximately
3,000,000 tons annual ly;

3. Make prelimnary plans for canps, equipment, intre-mine and plant vranc-
portation, shops, etc., so that as soon as the work under 2 has Eroceeded
sufficiently, the final plans can be adopted and the details worked up; end

4. As soonas 3 has progressed so it can be done, place orders-for the needed
equi pment and naterials and get construction under way as soon as possible.

FINANCE:  Naturally the noney needed for both the preceeding divisions

mudt be arranged before even prelimnaries can be started, so that is not con-
sidered a step in this program~ rather an obvi ous necessity ante-dating it.

Respectfully submtted

Seattle, \ash., (Signed) "Normen C. Stines"
August 25th, 19. 43.
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Mr., J. A. McGregor,

Manager,
Ednonton.

Dear Sir:

In connection With the test of coal received from Gethings M ne
at Hudson Hope, | have the followng report to make:

1 Cu. Pt. Hudson's Hope Coal weights 50 bs, as conpared with
Canmore 54 Lbs.

On Cctober 1st, east way freight engine 6 |eft Mclennan with 21502
1bs, Hudson's Hope Coal on tender. This engine had a full tonnage train
1150 tons leaving and from Xinuse To Smth 1375 tons, arriviag at Smith, !

a distance of 132 mles, and g elasped time of 17 hours end 45 mi nutes,
there was a |arge amount of eoalstill on tender and I decided to try and
make return trip to MecLennan,

After resting at Smth,' we left Westbound with 1050 tons. On
arrival at Kinuso there were 3750 Ibs. of coal on tender. The evaporation
test for the trip is as follows:

Coal consumed 17852

Wt er evapor at ed 142740

lter evaporated per pound of coal 7.99 Ibs,
Miles run - 1932

Elapsed time - 33 hours

Fire was dunped at Smith in order to caulk engine. On the entire
trip ashpan Was deumped only three times, the residue from ashpan wei ghed
674 ibs. This was largely unconsumed coal which had dropped through the
grates on account of the |arge openings. Grates are finger grates.

The cinders taken from ashpan at Smith weighed 179 1bs,. They
were afterwords burned in a heating stove and the resultant ash weight 67 1lbs,

On Cctober 15, engine 6 on way freight left McLennenw th 26428
Ibs.. Canmore run cf mne on tender hauling a train of 1050 tons arrivi-e
Smth wth-1160 tons:

The evaporation 4est =s follows:

€021 consumed 1 3 7 .7 3 lbs.
Smrbammeaed WAt er evapor at ed75750 1bs,

Water evaporated per Ib. of coal 5,5 lbs.

Mles run - 132, elapsed time ~ 12 hours.

-Ashpan dunped four tines, weight of ash, and cinders 860 | bs.
These tests were made without any chenge in the draft appliances. After in-
creasing the exhaust tip from4gr to 4zn another test of Hudson!s Hope was
made on Qctober 1gth with the foll ow ng results: -

Coal consumed 10202 | bs.

Wt er evapor at ed 78310 | bs.

Water evaporated per Ib. of coal 7.65
Mles run - 132

El apse tine -. 14 hours,

Resi due from ashpans dunped at mdway on trip ang at term nal
400 1bs., this as on the former test being largely unconsumed coal.

The Hudson!s Hope gives off an intense heat, burns a clear white
flame, burns as freely as Pittsburg Coal but no smoke, when fire is- being

replenished a few cinders are discharged from stack. This coal does not “ecke,

but when burning has the appearance of coke. The Canmore coal used in the
comparativef# test was lunp cczal and a good semple of the best Canmore.

In the tests with Hudson's Hope coal the grates were not shaken between term
inals, ahd a thin fire was maintained. I% Was necessery t0 keep a light fire
as otherwise it would haye been inpossible to control it when engine was shut

off.
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CARBOI RIVER T
COAL CLAI VB
SUMMERY AFD COHCLUSION

Thi's reconnai ssance exam nation of the Carbon River Coal O ainms was
made during the first two weeks of August, 1928, and consisted of strati-
graphi ¢ studies, measurenents of sections, correlation and the taking of
sanples.  Detailed maps, cross-sections and columar sections were conpiled

The clainms are situated in the Rocky Mowmteins, 3 mles west of Hudson's
Hope, B.C.  They lie between 2200 and 3500 feet elevation on the well-tinbered
| oner slopes of the range on the west side of Carbon River between Seven and
El even Mile COreeks.

The rocks exposed in the area beIon? to the Bul | head Mountain formation
of Lower Cretaceous age and consisting of about 3000 feet of coarse sand-
stones and congl omerates af the base, and more than 500 feet of interbedded
fine sandstones, silts, shales, and nuierous coal seams at the top. The upper
Or Gething Member OCCUr'S in a syneline Or trough with a nunber of subordinate
folds, and parallels the-Carbon River velley. Suverficizl, unconsolidated
quaternary sands and gravels ere found in the valleys to a height of severa
hundred feet but in many Flaces the streams nhave cut through them and expose
good sections, particularly along El even Miie Creek

On Seven Mile Creek, e short section sxnoses SiX sesms up to two feet
in thickness and below the mouth on Carbon River iS a seam 4.3 feet thick
On Nine Mle Creek is a seems,, feet thick and on El even Mile Creek a con-

tinuous section over a mle Iecng was Studied and fromit nost of the data in
this report were obtained.

The El even #Mile Creek section contains =3outcrops of coal fromone inch
to 17 feet thick which belong to nine seams of good ceal 2.5 feet or nore in
thickness, and twelve to fifteen seams less than 2.5 feet thick. The nine

larger sesms have a total maxinmum thickness of 20 feet in a section 443 feet

thick.  UCommercial seams", therefore, conprise 10% of the section, an yn-
usual 'y high percentage.

The structure in this section consists of +we synclines O troughs sep-
arsted Dy a short terrace or, flat 500 feet lONg. The Strata dip from5 degrees
to vertical. Over the claims as a whole, oniy scattered data were found re-

garding Structure. This deta, hewaver; Indicates =n undulating structure

with average dips from 5 to mmye 20 degrees. Short, abrupt; and often steep
folds are likely to be found locally and z1so sone small faults.

The thickness of the correiated Seams on El even wmile Creek are given
bel ow:

Seam Thickness in fest
A 3.4

B 0.,4-2.5 "~

c 5.6

D 2.6-3,0

B 2.8-4.6

F 4.9-17.0

G 6.0wav

H 4.6

| 4,0

The anal yses show the seans to consist of first quality bitwminous coa
with low ash and sulphur content and high calorific value. The data does not
permt any definite calculation of tonnage except an estimate that 10 to 20
mllion tons underlies the square mile adjacent the Eleven Mle section.

The total over all the clains is probably in the tens of mllions of tons, if
not in the hundred mllions.

CONCLUSTONS
The Carbon Eiver Cozl Claims contain an inmmense quantity of high grade

coal. At least nine seans ovsr 2.5 feet thick have been found, with a m ninum
total of 33feet of coal and a meximum of 50 feet and which havs been traced or



inferred for distances of 100C fuzet to 5000 feet. Not'meny, if any, of the
seams arc likely to be found continuous over the whole area as considerable
variation oceurs, SOME Seans uLecomng thiw and uncommercial or dying out al
together., TO of fset tnis, however, other thin seans in one section or dis-
trict may become workable in another section, SO thket the correlated sections
indifferent areas may have al nmost the same smowvnt of workable cool per acre
but not in identical seans.

EECOM/ENDATIONS
of the Carbon R'ver Area.

4 general geol ogical survey, with further detzilad work on the clains
would have a considerabl e val ue and shoul d be done before dianmond drilling
the claims or undertaking large scale devel opnent. This survey may be done
either by the governnent geological survey, or by private parties. Furt her
geological work il be difficult owng to the thick forest cover and nmoss on
the inter-creel: divides, and superficial deposits in the valleys, but it is
velieved that nuch data trill be found hearing on the stratigrephy and structure
of the clainms not adjacent to the El even Miie Creek. Data regarding the wvaliue
cf other territory outside of ths clains -:ould =lso be obuained, Tw» 'to three
mouths Woul d be required ror Shis survar,

Nuring this geological work or in assessment work, sone pits or trenches
khould be ﬁug 2t the probabl e position of Seenms ¥ & G above the first falls
on Eleven Mle Creek gp order to get nore informstion about the extent and
continuity of these large sezms,

LOT AN 40T ABVFTR3 LTI

Sarbon River is southarn tributery c¢f the Pecce River which |ies about
35 mles (air line) west of Hudson's Hoape, B.C., end the coal clains are sit-
uated along 7, 9, 10,. and 11 Miled Cresks, Western tributaries of tke Carbon
River, There are ten surveyed clainms, eech -ne nile square. No devziopment

.wovk has been done on the clains.

The claims may %o reached. by o routes:

1. By rail to prince Gaorge, 8.C., and then by metor car 32 mles to Sunm't
Leke where SRl | bosts start for tke Feace RivVer via Sreoked, Pack znd Parsnip
Rvers. Carbon River is ghort 3190 males from Summit Lake. There are two pri n-
cipal obstructions to smal boat nsvigation, the Finlay Rapids and the %e Parie
Pas Rapi ds down which boats sre vgnally 1 ined.

2. By rail to Peace River or UGrande Prairie, Alberta. Fromthe latter place
it is necessary to go by motor gar via Pouce Coupe t0 Teylor Flats on the

Peace River, near Fort St. John. Fron Tayl or Fl'ats and Peace River, gas boats
and steamers go to Hudson's Hope about every eight or ten days. From Hudson's
Hope there is a wagon road portage around the ZEmekly HockyyMountain Canyon

to Beattie's Landing, fromwhich place it is about 9 mles by small boat to
the mouth of the Carbon River. Fromthe mouth there is a trappers pack trai
to the clains. C. Jones has a small ranch at Carbon River and a few pack
horses may be procured there, NOTE: These conditions existed in 1928. Since
then the railroad has been extended 'to Dewson Creek and the Alaska H ghway
connects Dawson Creek with Fort St. John, a distanca of approximately 4 mles,
the road to Hudson Hope fromFort St. John has been inproved, a distance of
approxi mately 53 mles; from Hudson Rope to JimBeattie's is around 22 miles
by road, and the renminder of the distance to Carbon River can be made by

boat - sone 1% or 20 mles.

NATURE OF THE EXAMTIHATION

Tae chief purpose of the exam nation was to meke a general reconnaiss-
ance and determne the character of the region, the extent, thicknsse, rel-
ations and structure of the coal seans. The coal s had previously been sanpl ed
by Cowper Rochfort and J. Galloway and their general high quality is well
establ 1shed, consequently less time was spent in collect&y samples and mr
devoted to measuring sections, correlation, etc. Fowever, the Maln seans were
dug in deeply and segples taken of as fresh coal as it wgs possible to get.
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HATURE OF THE EX2MI787T10HS (Cont.)

Conpass pace traverses were Made and tied in to the claimlines where-
ever possible. The thickress of the beds were usually measured with tape
but in many places only estimates coul d be made of beds exposed in the
bl uffs.

LOINOWILEDCMENTS

The following reports were referred to:

McLearn, F. H. Mesozoi ¢ of Upper Peace River, B.C,
Sunmary Report G S.C 1920, part B,

McLlearn, F.O. Peace River Canyon Coal Ares Summery
Report, G S.C 1922, part B,

Gal | oway, J.D. Annual  Report Mnister of Mnes, B.C,
1923, pages 141-142.

Rochfort, Cowper Various Reports,

EURFACE FEATURTS

Topogranhy. _ _
Tns varbon River lies between two of the eastern ranges of the Rocky

. Mountains about 35 mles fromtheir eastern front whiéh may be placed near

Hudson's Hope. These Carbon River ranges have fairly w=11 rounded sl opes
and»the M Or vallyr has a noderate gradient but the [ateral tributaries rise
more steeply to the divides. The =glief IS 2000 to 3500 feet or from 180N~
2000 feet to 4000-56C0 feet above sea level.

The Carbon River valiey trenrds North 2C degrees West and rises from 1800

feet at the nmouth to 2500 feet st 11 ¥ile Creek or about 63 feet per nile..
There are narrow al luvial fiats ¢ to 4 mile wide 2iong the river, alternating
in the upper part Wth high ruthanks of gravel and sand.  The slope from
the river to the range on the east i S about 3000 feet in 2-3 mles and on
the nest about 4500 feet in 5-6 mles. The clains are located on the | ower
3005500 feet of the western slope of the valley between 7 and 11 Mle Creeks,
Viewed fromthe creeks the country about the claimseems very rough because
the streams have cut deeply into the post-glacial gravels which filled the
valleys to a depth of several hundred feet. Viewed from a height, however,
the inter-creek divides are seen to be broad, fairly uniform slopes.

Veget at i on.

The river flats along Carbon River are covered with mature poplar and
spruce and the valley slopes are covered with spruce, poplar, and sone pine,
4 to 16 inches, in diameter.  There have been no fires in the area in recent
years and there is abundant tinber for construction and m ning purposes,

The ground in the spruce forests which cover the greater part of the
area has a thick mat of noss which effectually conceal s mmetxmdet’ e =
any bedrock thet may be present and geol ogical exploration will vedifficult
excent along the streams and the uplands above tinmver line.

Cultute,

- On the Peace River about Hudson's Hope, there are only three ranchos:
C. Jones at Carbon River, J, Adans and J. Beattie, near Adams Creek about
ten mles below Carbon River. Beattie's Ranch is the largest and is de-
voted to raising cattle, horses, and sone grain. Jones raises a fine crop
of vegetables and berries each vyear. The settlers eke out their living by
trapping in the winter and there are several trap lines along Carbon River.
Small trappers' cabins are situated at 7 Mles Creek but: they are not
suitable for use during the summer, ;

GENERAT GEQLOGY

Stretigraphy . N . . .
e rocks exposed on the claims and vicinity are given in the follow ng
table.
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Fad. GEOLOGY

S T TR bt e - T T N

Aga Tprmetion Mewkbar Lithoiogy Thickpess
Quapternury Un2onsolidated sands

and gravels 200- 300
Creteceous Bul | head Getuing Pine Sandstones, grey to

Mountain blsck shales;ironstone,

and nunerous coal seans 1400
Cretaceous i Lower Congl omerates,  coarse

sanastones, SONE fine sand-

stones, shales and a few

thin coal seam 3000 X

The Lower Member of the Bul | head Mountain formation consists of conglom-
erates, coarse sanastones, Wth sone fine gray sandstones and gray shal es.

A few thin lenticuiar coal seans al so, occur.

The coarse sandstones and con-

I

glonerates occur in thick beds and are ccmposed of subangular quarts and bl ack
chext in about equal proportions giving the rock gz "salt and peppsr® effect.

The thickness mezsured at the Canyon by Mclearn is about three thousand feet.
The bace on Cerbon River was not reached in this reconneissance.

The 1lower Bullhead liountain formation IS exposed zrn the bills east of

Cerpon R ver and nzar Five dile Creek it

is found on the west side es well,

O the claims it underlies the Geihing menber at depth escimated at 1800 ft.

The Gething or WUpper Msmber consisis Of gray sandstones and silts,

to bl ack carbonzesous shule, irenstoue, & few thin
The sanostons snales and coal are irterbedded and vary from
fery in taickness.

ous coal seamns.
a few inches to severa

gray
conglomerates, and nuer-

Tne sendetones are [ine t o wmedium -

grained, often car bonaceous, ripple-msvied, and places finely crossbedded.
The shales are usually silty, gray, dark gray or %lack, accordarding to the

amourt of carbonaceous matter contai ned iu them
The bl ack carbonaceous shal es often grade

finely lamnated and fissile,
through inpure coal to clean coal.

They are either shaley and

Shale often forns the roof of the goal

sexns, There are also gradations from the saudscones through shely sardstonss

and sandy shales to the shales.

Silicified tree trunks occur in the sheles, some of themin the position
in which they grew and carborized driftwood sccurs in the sandstones.

It was NOt possible to measure the thickness of the Gething Member In

this reconnai ssance. It
at foeky ¥t .
vee erndad.

avpears that only a part of tue
Cauvor, 1S presept in the Carbon River area, ths reasainder haviag
Avout 500 fest were neasured in the 1i=Mils Ssztion.

1400 feet exposed

The Gething member at Rocky Mountain Canyon contains a Zootenay flora,

the age of wnich IS Lower Cretaceous.,

I the | ower members no éiagnosiie

fossils have been Zound S0 farand it is provisionally placed in Lower cret-

gceons by Mcleszn.

fic fossils have been collected from toe measuras on Jsr-

bon River bus tuey can be safely correlated with the Rocky Mounbain Canyon

Section oa the asis of Iitholopy,

The Quavernary unconsolideted sands and gravels are morz than 200-330
feet thick and 2eeur aleng whe Carbon River andits tributaries to a height

of several hmdred fest,

They were deposited at the end of the glacia

period when the Peace River Valiey was aggraded to a height severai hundred
fee: ahovatepresent level; At many places the streams have cut through
these sand and sravel deposits and are Iorming canyons | N wWhieh awcellent

ectlons mey he cbiained.

The work done to date shows the structure to be a broad -~ ™™
syncline or trough with a nunber of subordinate folds.

.The center lies just

wesv ¢l Carbon River and the trend is roughly parallel to the sane stream
The Carbon River is cut chiefly in the Gethin,c menber which occupies 'the

synaline, A few small
205l saams are given beloy.,

GEE GED

faults were observed. Details of structure of the

OGY

The stratigraphic sections on the coa
IS in the Gething menber of the Bull head Mountain Formation

clainms are described below Ezch one
The nmeasurenents

are given I X feat and tenths ¢f fa2or,



-% 5=

]

7 _MILE CREEK

The greator part of 7 Mile Creek IS fioare? with superfiecial
deposits and only one short section IS cxposed on the western part of L.327,
This consists of about 440 fect of fine sandstones, shales and six coal
seems from0.2 feet to 2.0 feet in thickness. This section could not be
corrclated Wth the other Sections owing to insufficient data.

ol The condensed section showing rocf. and fleor of each geam is as .
ol | ows:

feet  Gray to black sh-les with 't WO seems 2" W de mar botton.
" Shiny gray-black coal.

f Bright jet black eenl ,

Contcins oceasicnal. lenses of hene " thick

it Grey and dnrk groy sheles

i ¥ixed bright and Jguli eonl, 2lean,

5 Hard gray shal e wath jvorsidne

I Mixed bright and Jull cosl

“ Plzek hi ghly enrboraceous shnse.

R Jandsvones, shelosand 53 lus.

N ©© O

-

T

WF
L—'Cﬂo'n:——-g—\r-n-d-z-\- oA
O OO O W

5 Cosl
128.0 Sandstones, shales and silis,
20 Derk grey shole .
1.0 (lern mixed dull ard bright j ot coal
2.0 Shole
143.0 ¢ ' Sandstones, sholes and silts

fection cnds.

Tag 7 Milo section divs 8 to 15 degrees wnst. FOr a long dist-
anee chove ond below there arc pe owterops andg the generel Structure 1S un-
Irwn.,

Fear the mouth of 7 ¥ile Creek on Garbon River opposite the irap
lire cooin Is 4.5 foot sean of vory hard mixed dull and bright conl, It is
olean excopt fromono lense of ironstone 6 foot long and 6 = 9 inches wide,
Tnu roof is sandstone and tho floor is shale. 4 band of crushed cozl 1t
thick occurs at the top and nother 6% from the top, A& SiX inch seam sccurs
900 feet UP river from the 4.6 foot sesm.

5 Mile _Crock A fewisolated nuterops and short scetions occur on 9 Mile
Creex and indieate an undul ating structure with dips of 3 to 5 degrees. In
tno south central part of 1.326 is o bluff about 200 feet high consisting of
150 fret of red westhering thin bedded shal es, sendstones and silts at the
ton, then 50 fret which are concerled fol lowed by a cocl senm 5.4 feet thick
and oxposed for 300 foot aleng the bed of the stream., The roof wac concealed
by slides of anft shaie but it is probakly forned of the peme nrterial, The
secm vas partyily covercad by the slide but the face was eleaned and 'dug in to
2 depth 01 3 feu t where sample #2 was tcken. EBven at shis depth the oz’ was
slightly fractired ond fine clay had infiltrated which no dotbt cdfed to th»
ash content. Sece under heading « Anslysis, Ton inchkec from the botuom s
an earthv carbounseous parbing 1" thick, The flcor is herd <hale,

The red worthering sandstoncs and shales wore found at only “hree
places ON the ciains and in each case WOre above a sean mersuring cpproxina’e-
1y 6 feet. The rod color 1S due %o the rapid oxidabics of the aarhonncenus
patter I N the Silts and shal €s ang i N en oxposure On 11 Mile Grsek th3 o:zi-
aatron was SO rpaid tuet the roek wag inteusely vitrified. On the basis of
this oxidation znd ths proximty to o 6 foot scam the seamon 9 Mile Craek
hes been tentat.vely correluted W th that bolow tho 11 Mile cccurrencs and
also with thet at Carbon River Canyon.

_ ~ Mr. Rochfort reports enother 3 foot seam higher up on 9 Mile
Creek but it could not bo found. There arc numerous slides along this
part opd no doubt it hes beon covercd.

10 #T1e CREEK. No cocl seams are reporied along Ten Mile Creek and it vas
ot exerinsed in this recouncissrnce.,
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11 MILE CREEX.

This creek, with its branchcs, affords an execllent continuous
section for morc then a mile. It contains 33 coal outcrops fron 1% to 17 ft.
i N thickness, However, o couple of synclines, soparatcd by = terrace, and
one reversc fzult repcet the scenms scveral times and the total number, when
correlation has boen nade, 1S reduced to nine serms more than 2.5 feet thick
tnd 12 to 15 smnller Seams. The structure consists of two synclincs separ-
ated by a terrace or flat 400 feet long. The western linb of the western syn-
cline IS broad and terminates in a terrcce; tho crstern linb of the eastern
synclinc is also broad and there is a possibility that it termnates in a
tcrrnco or gently undulating structure between lower 11 Mle Creek and Carbon
River.  One reverss frult Wth o throw of 30 feet ofcurs in the m ddl e of11
Mile Crock section end repcets ono of tho lerger coal sezms. Fromthis
structure scetion it Wil bo scen thot the leweet of the seems on the outer
fl anrlfs lics ot ¢ depth of about 500 fect in the center of tho deeper syncline
on the wost.

I'n the di SCUSSion belaw only “eorercicl® swems Wl be considered
and, follow ng Melearn, & commorcinl seam |S dofined provisionclly gsone
2.5 foot OF more ia thicknoss., E-ch scom will be discusscd serarctely beginn-
ing with tha highest which is cxposed in western syacline, TO facilitate
di scussi on the synclines arc nomed "A" gnd "C* cfter the seens found in
center and highest part of orch one.

~ Seen "A"is 3.4 feet in thickncss on both linbs of syrneline A"
and consists of clear conl, It is overlain by 12 feet of friable grey shale
with harder lense, and underlain by 4.0 feet of friable gray shales. Dip on
208¢ linb is 35 degrees Uest cnd on west linb is vertical.

Seam ®3% has 2.5 feet thickness of clezn cosl on the cast linb of
syneline TAY and dips 15 degrees Nest.  On the owmosite flank the correlated

seam has decreased t0 0.4 feet in thickness, The dip on this flank is vertiesl,

over the coal on the east is 3.8 grcy shale grading into scndstono.  Below it
IS 0.6 shele and 7.5 thin bedd=d sandstones wth shale partings. On tye Vest
1imh t_htore are 4.0 feot of sandstone OVOr the coal and 3.0 feet of shale be-
acceh 1L,

SEan "CY is exposed five times: twice in synclins WCH, twice at the
fault on thoegst | i nb of synclins "4" and once on the west linb of the lotter.
It is 5.5 foet thick in gynsline "CH, a1l cl ean coal. On the gestern | inmb of
syncling "A" the secn 1S renmerted DY o reverse fault and is 5.6 feet-in thick-
ness; on the western |imb it is eorreleted With 9.5 fect of very black highly
carbonaceous shele which conteins 3 irregular bends of coal 3 to 6 inches thick.
The seem therof ora paintains its fuil widsh of cleen cozl for more than 1200
feet along the bed but west of ths fault it passes into black carbonaceus shale
with bands Of coal, The roor of this scar: is 1.0 feet black shale followed by

shely sendstones; the flaor IS vericble - either shnle or thin bedded sandstones.

Secra "D" 1S oxposed at 2.6 feot of bright cozl on the west [inb
of syneline "C*, 2.8 feot of coal On-the gest 1imb of ®&" nnd as 3.0 feet of
cotl {(vinrching to 1 foot) on the west linmb of the latter syreline. The roof
and fl 00r veries ot the different out crops, This scam thorcfore, 1S probrbly
continuous for more than 1500 fect zlong the bed and maintains a width of 2.6°
to 3.0 feet. At tho western outcrop it pinches suddenly to 1 foot but this mey
be a local condition. Seam "D" does not seemto be present on the zest |inb
of syncline NCH.

Sear; "EM is exposed as 4.6 feet of hard mixed bright eng dull
cozl on the east [inb of syneline C" and is correlated with 2.8 feect of clean
coal nn the west linb of syncline ™A", a distance of 2000 feet al onP tine bed.
Thin bl ack shale occurs at the top and bottom of both outcrops fol lowed by
sands*onz end shale.

Seams “Fw and g occur on the west |linb of syncline WgH near the
iorks on 11 wmile Creek. The section adjacent the coel is as foll ows:

24.0 feet thin bedded sandstones and aronaceous shele
Seanm T 15-17.0 feot cod, partly crushed. TILense of 8 inch |ronstone
In mddle, also 3 shrle partings.
1.6 v drrk gray shele
1%% " thin bedded fine sendstones nng Silts
7.0

®t Clecn Coal
* Shal e

Scen MWGM

O i
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These seams zre vertical and heve heen traced for 1200 fact along the
strike on both brenches of 11 Mle Creek. O. the East brrnch rnd to g | esser
extent ON the West branch thesa sesms ere overlain by "burned" or vitrified
sheles rnd Silts and sendstones prodaced by repid oxidation of cerbonacecus
sntter.

The position of the east limb of syncline "C# corrclated with seams “FY
cnd "6 " 1S norked DY 2 gep in the seetion whers the beds are concesled, and
Whi ch are probebly soft ezrbonsceous shales cr cozl. This position is about
50C feot sbove the first folls on 11 Mile Sreck. It IS below & 2 feot seam
ghieh oceurs Ct. the waters edge, |f tks correlrtion i S correct, sesms "?
=nc. 6" ghould be found by tranching or digging o short shaft et this place.

At Cnarbon Rivor Canyon IS a short section not connected Wth thet on 11
Mile Orock.  The upwer pert shows the folloving sections:

20-30.0 feot plus. Rod shnles, Silts znd sendstone
( 7.0 ! Bircg corbonaccous shals

17.9ft. (4.9-6.0 fect Corl, shale parting and jrorstone lunsee
1.9 fect Dleock corboncceous shole

¢ 2.0 " Herd shely srndstore

( 2.6 1 Frisble groy shale
14'0 rt. {  £,0 t  Thick sandstone

( .0 " Thiin lroircted shole

.0 v Ceal
JC.0 U Srndstone

On the basis Of giniler red oxidized beds chere “wo serms senarnted o7
clrest the gome anount. of gheles and sondstones, thess srems ON Corbon River
arc corrclated with "F' ond G £33 11 Mile Forks, Tne lewer sorms in poth
caces consist of 6 foot of clien co:l. The hlask carbonncenus shales ard the
corl Of the upper sorm ot Carbon River total 17.9 feet cnd rre believed to be
the eguivalent of the 17 foot sezm at the Forks, Both Unper seams cont-in

shrle pnrtiag and ironstone lenses and the di stcnco between toe upper ond loweor

serms 1S 14.0 feet in one gpse end 13.61 N0 the other, The distance between

t hose occurrences i s 4800 fect ay the surfrce, and meve “han o nile ~long the
undulation of the beds. if tie ~orrelrtion is correct, the Jover scrm "GWiS
probably persiztent through its full yidth over that distance and tho 17 faot
serm "FY 1S probebly NO-: lsss thon 4.9 ot cny point.

Scans MHM and "M are exn0ssd in o sheepbl UFf On the ®est Brench of 11
Mile Creolt, Ireh ON-. i3 four foet 1N thizknass. Tl e adjacent sedtion 1S 8
follows:

20.0 F.ct Thizk Yedded scndstonas
40 0 Glean gorl

3.0 Grey shele.

25.0 & Thick bedded srndsiorecs
JRT N1 Grov shele

4 Conl

3v.0 U Snele

v 1 Sandst one

These sermg OCCUr in o sm 1l syneline Separated from the rest of the
scovion On 11 Mile Creek.  They appear to lie bel ow Szam "F¥ end "GY and the
upper ono is tentatively correleted With o seam bel ow the first £211 on 11 Mile
hraek, the hase of which sear: could not be reached but which morc than 2.6
feet in thickness cnd lics about 50 10 60 feet below the probohie prsition of
Sezn G" on Leower 11 Mile Oreek.

Distapces ‘botwoern Seoms. The fol | owi ng table shows t he npproxincte dist-

anze pwixt tne vericus geoms ON the sout hern elaims:

Serm "AM 3.4 feet
Interve. 100 -110.0 ¢
Seem "BH 0.4 - 2,58 1"
Interval 0-  1i.o 0
Senp: PG £,5 00
Intervel 36.0 n

BT

[T " " ma,
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(Dis tnces between Scars - conti nued)
Senr: "DM 2.6 = 3.C fee®
Interval 63,6 *
Seer MEF 2,8 « Ll
[ ntorvcl 80 - ¢p.¢ *
Sean gt 15+ 17.0 v
i nterval 4.0
Sear "GY é c
| nterval 50 « 53.G !
Senn Ly ] 4.6
Tntervnl 8.0 v
Sean "If 4.0
TOTLL 493.; Yoot
Snsk Crevic ‘oEf

Crock.
are nonceatied, oacur aleng this cerce

tho Gjthing Merbor snd beyond that distance are found the coarse cherty sand-
The dip in thesection varics from 10 Co6&l de-
Thg gap | N thi: scetion whors Q100 feet, nore or |ess, are
H1eseams npit and g or their eguivalent.

st ones of t he Lowur Merder,
gree? south-west. =
coucealed nay contaln t

k. Tuhec f

42108 / : , .-
Pais Crook branchse Carbon River on tho east nearly opposite Ten 1iils
Lnumher Of short sections, separated by areas in which the neasures

irst 4000 feet appears to be in

Five seams fron 0.2 to 1.5 feet in thickness are exposed al ong East Cr,

The £irss ton compler are aon-colting

" not reporied.

LOCATION

da
S r——

D

cacd; on

.0f this total section cormercisl seams have a nmininum thickness of about 33

fect and » maximun thickness of 50.1 feet of approximstely 7 to 10%of the
section.

Ho. o Volatile Fixed Colorific
Sample _ Hoisture Mottor Carbon_ ___hLsh Svlphur Value

1, 2.8 23.12 66.38 7.62 0,72  13,06C B.T.J
2. 09 25 74 56.22 13,06 0.73 11,180 B.T.J
2, J7 26,90 63.88 5.52 0.58 13,160 B.TJ
M fywd 29.12 64.32 3.18 0.65 12,850 B.T.7
., 6.4 24 .84 55.10 13.60 0.59 11,013 BT
&, 2.1 22,00 69,40 5,50

T 5.5 24.8 €1.50 8.2

g. 3.4 26.2 &7.70 2.7

2. 2.9 23.7 56.2 17.2

10. 4.6 25.2 66.6 3.6 .
11. .07 23.32 AR 1.34 15,1C0 B.7.0
12, 1.05 20. 8 77 ] 2.7 14,800 B.T.J

the lges teo Thic gmlity was

I ncl udes one inch earthy coal, Nine Mile Jreci
Excludes 2 inches of bone, Garbca River
Fxziluding 5 inches bone, east bk Coron River
hine Mile Creek, sare as I5.:

! Inclucdes shely 20e¢l,
Elzvea Mile Creek, sane as No.3

1, Seam 2,0 fuoh Seven Mile Creck
2. Secam 5.4 fees
3. 'Sean 4.6 feet Tliaven Mle Crock
4y Sepn 5.5 foel Tloven M| e- Creek
5. Sear? 6.0 foeh
6. Scon 4.5 Feeh

below Seven Mile Creek
7. Seanr 5.4 Tocl
8. Jeam 2.1 Zees Ileven Mle Creek
e 3eom 1.3 Foch Bleven M| e Creck.
10, Seam 4.6 “cc
11 & 12

Aralysis gi Ven in areport by Cowper Rochfort,
NO localitizs or thickness as given

Samplss 1 to A Scken by E. L. Belts, anolyzed by G.S. Eldracdge & Co.,
Tencovver; E.C.
Semples € to 10 #rxern by J. D. Gallcway and given Zn inmual Report,
Minister »f “incs, B.C., 1923, pocge 141,

Sample 1l tslker by C. Roshfort and enaiyzed 1y Hayes & Son, Toronto.
Sample 12 teken by F. H. Kitto; cnalyzmed ty 7, Starafield, Ot awna.



CONGLUST N:{Qm ,22 :

- Hope and Finlay Forks exists a coal bearing ared in whlch‘

COFPY

: - / Sea.ttle Wash:t.ngten
A7 CUF as %5 1943

Mim?/

detail cons:Lderatlons gel out in ‘,ﬁiims‘
allow the following conclusions;

- L. Ln the Peace R ver D str| ct ‘between {@san ‘

two certain - Hudson Rope and Carbon Riyer - and three
'probable - Pine Pass, Commotion Greek and Otter
coal producing basins wll be dev eloped, M

"In the:Hudson Hope and Carbon’ Rlver bas;ns

enou%h prel imnary geological and, other examinafion work 4

low in ash and high in BrUs;

3. In the Carbon River Basin the coal tha# .ean be
produced wi Il have the following average proxmate a,nalys:Ls' -

Loss of air dryi ng 2 05?’
Analysis on air dried coal: “
isture 3.Q5%

Volatile Matter 22 +96

Fi xed Carbon _ 71 .83 .

Ash o 2.8 - T
BTUs per pound : - - 1s, Q1@
Fuel Ratio B F.17
Sul phur _ ' _ %

4. The eoal has ot her very superler qua.lltles-
It is second to none, and far superior to any, compefifive
coal,, inits ab|I|ty to stand weathering and to regist
crunbling and crushing when handled and shipped,;

5. In the Carbon River Basin' in the six mides of
its known length there is a mninunarea of twelve syiare
miles underlain by coal and for the probable twenty-Five
mle length Considerably over fifty; |,

6. Oh the one streamwhere-detail study has been
made are exposed teh coal seams ‘varying from thirty inches
to seventeen feet in thickness for an-aggregate M ni mum of
33.8 feet and a probable maximum of 50.1 feet of coal in
493 feet of coal earing, measures,

Pages 1 and 2

_*a,'i‘l‘@:c:ee‘k

een done to warrant the statement that in.‘aseh-%ill be ,

" finaglly proven very large reserves of very ha.gh grade coal -,



-2

ST, ‘@hese_ ten seans are alnost certain to-be found
/ under 6.5 square mles of the basin and. there has not been
A recorded any observation tO0 indicate that they do not exist

under the whole fifty;

8.. The two' seans designated F and G W th their.
ecarboenageous shal e marker, have been followed for something
‘over -six miles with good indications that they extend at least
three-.& one-half nore, and there is no present reason to- -
doub®t their extending for the full probabl e twenty-five mile
length of the basing

K 9. In the present|y-assumed central portion of the
basi n thé. coal seams are provenito extend for a mnimumwdth
of two miles with every indication that it wll exceed three;

1 ~ ODthe 'basis of the observations plotted over a
l ength of six miles it IS estimated that there are-practically
assured in the ¥ and G seans al one a reserve of 145,000,000 tons
W th the awverage analysis given in 3 above; and a fairly prob- .
able potential reserve for all the ten seans in the whole fifty
sguare miles 'in excess of 2,700,000,000 tons;

.11. The-conditions under which this coal exists are
go. favorable for its extraction that 'the cost per ton when pro-
ducing ome million tons annually is estinated at $2.85, and
when the production is three million tons, $2.67; |

' 12. - The pnresent market& hirsting for this coal extend
from Port, Arthur in Ontario to all points along the Wst Coast
of North Americs and at the present time probably aggregate a
 minimum gf five million tons annual Idy; but with the alnost
‘ certain ranid curtailment of oil productionin Californiathis
& - market ‘should within a few years increase by | eaps and bounds;

_ 13, The high quality of this coal warrants g -sale
price in its normal market at | east -fifteen per cent' hi gher than'
‘any. compétitive-coal, and the average price at which it wll
probably:be S0l d will.net ,a gain,. when selli a% one milion tons
annpally;-of from $0.45 to $1.45 per “ton and, en selling three .
mllion, -of from $0.63 to $1.63;

o 14;". To bring this bfopefty to a production of one
~milkion tons annual 1y will reguire $5,100,000 and to reach
" three million tons; ¥12,900,000;

« . 15, Before provision for Federal and State or
Provincial Ineome Taxes, the net.profit, when produci ng one
million, tons annually, will mean'a percentage return varying
between 8.8 and 25.8; and when produc¢ing three mllion, between

14.7 " and 385 .

Pages 2, 3 and 4.



_ 16. Considered as. a coal m ning-devel opment, this'
busi ness is fully warranted, but unfortunately there is
presently no railway to transport this coal fromuaing to markets;

' 17. At an estimated total cost of $13,000,000
- $60,000 per mle = the required 220 miles of mainline - 85
t0.110 Yb. rail - railroad tO connect this basin with the
Canadi an Ngtional at Prince George can be built;

18, 'Sﬁchjé‘réiiway\M Il not oniy have the coal

~output &s frkight but should also hnave some 300,000 tons of

paper pulp and. 600,000,000 board feet of tinber products
aknually from the Peace and Finlay River areag that it wll
tapjand if extended easterly to reach the Peace River agricult-
uraldistrict would obtain fromthat area allthe grain that™
I'S sold for export; and

. -19. To any. organization with the finances necessary

‘to-provide the 'railway and mining devel opment required, the

writer does not hesitate to recommend the detail study of
this prospective business-¢ '

* Pages 4 and 5.
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.. ) . . _ P e 38,-40
" In his. Report Beltz describes 'in detail e coal
seans exposed in Eleven ile canyon from Canp 3'3,113 west
to the ferks. It ‘does 'not seem necessary even to summarize
here that description shows that Beltz has recognized ten

seans of commercial inportance. These, 'Wth the intervals
between, are, from hlghest to lowestobserved.

- Seam A - 3.4 feet.
Interval : - 100 to 110 feet
Seam B ! 0.4 to 2.5 "
Interval 10 to 11 feet
‘Seanm C . 5.6 feet

" Interval 50 feet

Seam D - 2.6 to 3.00 feet
Interval 60 feet

Seam E 2.8 to 4.6 feet
Interval 80 to 90 feet
Seam F 15 to 17 feet

- Intervdl 14 feet

. Sean G - 6.0 feet
Inferval 50 to 70 feet
Seam H - 4.0 -feet
Intérval 38.0 feet

Seam 1. 4.0 feet

Thus out of a total thlckne g 'observed of from 436
to' 493 feet, there are from33.8 to. 58 1 feet of coal in

seans -gf commerc:l.al m.nortance. These are ni fizu
as only the lower section Of a probable L Ol ﬂﬁl lm mbouF‘ fﬁ%o
wer e seen and exam ned. ’

Page 42

. Aocain_referring spec’.lflca.lly to Eleven wmile Creek
Canyon he writes ! .

. UThg structure in this SeCtI on consi sts of two
synelines or troughs separated by a short terrace
5 fia.t 400 Teet long., The -strata di P, fromb
degfees to vertical, - ‘Over the clains 'as a whole
only" sedttered data vvere found regarding structure,.
Thi s:'datg. however, i ndicates ah undulatidg St ructure
with average dips from 5 to 20 degrees. Short™ abrupt

. and-often steep folds are | 1kely o be found | ocally

. .and-al so sofie small TFfaulfsg.,"



Page 48, 49
"In 1923 several tons of "Gething" coal were .rafted
down the Peace Rver to the crossing and a test made by the
Ednont on, Dunvegan-and British Col unbia Railway. In the
Avppendix. (Page 101 et seq.)” is a copy of this letter., The
important facts are summarized:

Gething Coal Canmore Caal
Coal consuned; Ib,- 17,872 . 13,773
Water -evaporated - Twv. . 142,740 ¢+ . 75,750
Water evaporated per ZLb. _
- coal . ‘ 7.99 5.5 ‘
Ashpan dunped g onee - 4 times
. Ginders produced, - Lv. 179 860 -

('Tli-e following expracts are “pertinent.:

" "The Hudson's Rope .gives off an intense heat,
burns a cl ear white -flame, burns as freely. as
Pittsburgh Coal but no snoke; when fire is

repl eni shed. a few cinders are' discharged from

stack."
“"ynis coal does not Coke but when burning has

the appearance of coke. The Canmore coal used
" in the comparative test'-was lump coal and a good

"sanpl e .of the best Canmére. .-

"In the tests with Hudson's Hope 'coal the
- grates were net shaken between termnals and
a.thin fire was maintained,. It was necessary
t§-keepa |1 ght fire as otherw se it would have

“peen impossible to control it, when engine was
wghuti of 0

Page 58
QUALTTY OF COAL:
| ANATYSES: |
VARIOUS COMEETTTIVE GOATS:

;Befpfé proceeding to-outline the, quality of the coal,

all based on samples obtained real |y at the surface',, the
deepest ®éing fourfeet, it would seem well to set out the

apalyses- of the other coals with which Carbon River products
w || have, to compete.,These are found in Table 1,. page 59



-
Page 58

CARBRON Rl VER COQATS:

L4

. In Table 2 are the results of analyzing Carbon
River coal; taken by Beltz « the firsgt five; Galloway -~ the .

'second

Page 60 -

five, and Stines.- the Jlast- thirtcep.

The eieventh and twelfth

‘are probably analyses' of spécimen:s, rather.than sanples, taken:

by Rachfort and Kitto.
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-Page- 59 TABLE 1

LOSS

IN AIR MOIS- VOL. FI XED -

" DRYING TURE COM. CARBON ASH

Bankhead . - T0.5 8.5 T 1.7 T5.7
Crow's Nest Pass-Dominion 1.3 0. 24,9 54.7
-ichel ‘ 1.2 0.7 | 22.4 65.6
~Bellevue 0.7 0.2 27.6 56.8
-Coal Creek ‘0.2 1.3 '26.0 63.8
Cahmore - % Q.0 _ 0.9 fi&«O 797 l
Braééau 1.0 0,9 . 16.5 70.8
Jagper Park - ' '1,8 0.5 18.8 58,9
Drumhellér ~. ‘ E R R Y- R 8;§( 34.6 48.4
Mountain Park Co 1.4 1.2 30.9 62.9

Nanaimo-Bauglass Seam © - 0.6 1.6  -40.6 47.7
~Hewcast le - 0.5 ‘3i40.7‘ 45.7

(The above are from Page 16 of James:White.)

C12.1

19.7 -

11.9
154,
8.9
534
12.0
2im8
8.2
' 4.3
10.1

11.%

S

BT U -
- 13,250 -

- 11,64Q

- 13,260
- 12,370
- 13,640

- 14,470 .

- 13,480

-~ 11,790

~ 10,350
- 14,400
- 12,626‘_.
- 12,230

(The~fellow1ng‘are taken . from‘Pa%e 20 of same, and are of

"'comgetltlve TUuited States Coals

Indlana Coals 6.0 10~8 .'35 T 42,3

Geonges Cneek,,Mﬁilﬁ;?f"T“ -= 1.9 ';2}9 79.4

JWbsh@ngtonré Garbonado #l.i:>”5»f;, 3.38. 38.2%'49.§§'

Ohio Goals™ . . - L. 3.2 5.3 36:2 48.9
- Penn.éEllamorth o : 1.0 1.6 35.8 56.8 |
Tigeier - . 3.2 . &0 20.6 63.8
'f ﬁirginla Qgglan.‘-!  4:"ﬁ' é;%f.‘ 2,? | 31.9 6177
ﬁés%‘ﬁirgi;ia Coals © .- . 25 2.1 27.8 62.8
Uteb-KenilmoFth. . . . ' 5.01 43.68 46.51

- Bayne #2 '? | . 5,10 30.80 56.00

- ‘Wilkeson #5 . ° - 2.50° 37.70 61.30

o - Boslyn A R 3,?7’737.§9 47.05
Westhirginia - Island Creek 7., B.TB 36.06 55.7L

Wyomlng *‘Kbmmerer 'i Ceo x0T '3.94 40,09 49.00

. Rock sgrlngs ‘ “‘ 'f' 8453  35.50 50,30

©11.6 /3.5

5.5
9.6
5.8
12.5
39
73
4501
14.88
8.0
850
1149
545

10,3

5.1
Q.9
2.1
0.5

1.3
04l

0 .45
0.36
0 42
Q.47
0.9

. 6.97

5 48038

p.&O .

|

4
b

11,280
12,273
14,0153 .

13,153
14,042

14,130
12,821

12,247

12,850
13,800

12,762

13,997
12,886
11,883
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s BTU:"

072 13,060

56.22 ' 13.06 0.v3 11,180 -

63.88- 5.62 0.58 13,160

65.50.

Page 61 TABIE 2 = |
" TRICK- SAMPIE MOIS- VOLATILE FIXED
SEAW FNESS . TURE_ CARBON. ASH
2.0 1 Bes 2.8  23.12 66.38 7.26
Bl 2 w \:4,9 ' 25.74
E ;4.6 3 "™ 3,7 <5“26490| -
xc 5.5 4 ™ 4.5 - 28.12 64.32  5.18
P60 5 " 6.4, . 2484 55.10 13.60
G 4.5 6 Ga 2.1 22,00 69.40 6;56
5.4 7 " 5.5 | "éa.éb 61450 8.20
2.1 g '[5,4;'2 620 67.70 2,70
I g v 2.9 25.70 56.20  17. 20
E 4.6 10 " . 46 - 26,20  66.60 3.60
- - 11 R0 1.07 25.32 74.~28 1.34
L= 12K 1.05 26,80ﬁ 77,10 2.10
’0(51  5.2 irgé.‘22;12); 48 72.95 . 3.45
DC?,) 4.1 5 ‘2.6 22.14 | 973,55 '1.55
B(?) 2,55;,'n3 " 2.92 21.38 74.02.  1.68
() © 4.0 4 v 2,00 22.91 .  73.52 1.48
B(?) - 3.0 .5 w c-2.76 gg.ié' | 72,5@ 1.60
g 4.5 - 6 . 3367 . 24.64 . 69.90  2.20
H(?) 4iQ 7 " '3.82: 22.08 72.04 2.06
6( ?) prapesr @ m 248 . 2laz 7275 3.3
@¢(?) Float ? 9w 1,51 120,01 77.32 1.16
?F- 5.3 10 " 4.30 25.60 6175, 8.35
2 ¢ 3.0 11 4,48 21442 68,40  5.70
a(e)” 5.4 12 % 3,62 21,63 72.47 2,28
X 2 2.2 13 ® 4,13 27.27

3.10

0.65 12,850
0.59 11,010

.. 15,6@6
14, 800
15,950
14,014
14,012
14, 105

0. 80
Q 66
0.74
0.74
14,012 -
15, 888

0.77
0. 64
0.77 13,824
0.77 14,108
14, 635
12, 533,

12,989

0.64
0.74

4.72
0.68 13,841
1.10 13,547
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Page 62 and 63

The witer believes that his thirteen sanples are
nore represéntative of the carbon River coals than the others.
Notw thstanding that,, Beltz*s and the writer‘'s results are
conpared, The averages for each and both combined are:

. BELTZ'S  STINES BOTH
Samples 5 13, 18-
Moisture - 4.42 3.09 3. 48
Vol atile Matter . 25,74 22.70 23.55
Fi xed Caxrbon’ 61.19 71.28 68. 47
Ash } '8. 60 2,92 4.30
Sulphur - 0.61 0.75 0.71
'B. T, U, | 12,252 113,804 13, 373
Fuel  Retio 2,38 3.14 2.90

The controlling difference is in the ash content --
about three times .as high in Belts's sanples. Duet at hi s-
over half -of the | ower fixed carbon in his is accounted for,
Beltz explains the high ash content as due in [arge part to
clay that-had iInfiltrated into.the outcrop, whichis what he
sampled. G ta}inlﬁr the average of these 18 sanpl es (the | ast
]gpl-lfaunn_a,b.(igy‘e' I's the poorest that could be expected fromthis

i el d. ! \ » ’

ks remarked when the details of the writerrs sanpling
were given, nunbers 8, -9, and 11 were not samples, rather speci-
m'ns , and 10 was. of an outerop which showed at the fop crushe
ceal i Nto the: geams of which elay had infiltrated. Therefore
only the other nine are really representative and the, average
of -the .prexirate analyses of. these is: -

1088 _en adx drying g 2. 05%
Analysis Of air dried coals ‘
M@i;sture N 3 .05%
Volatile Matter : 22.96%
Figed Carbon : - ; . U1.28%
- Ash o , . 2.92%
BTU }g'er‘;po,-und‘:_ - 13, 804
Fuel  Ratio . . I 3,14
Sulphur . O S o £
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Pages. 63 and 64,

On the "basis of analyses, this is an outstanding
low.ash and sulphur and hi gh heat val ue cogl for all
purposes o except coking. anple 1 showed.-a pour coking
quality and sanple 8 only fair. On'the basis of the ash

conent of the coal, ‘any coke that would result coul d not be

expected to be very .strong. ,
o The. fact-that none of the sainples showed coking
ggalltyes comparable to. that one piece, coked in the Ten Mda.._.
np fire is-surprising. As noted |ater, when giving Mclearn's
results on the G ant seam.of the Hudson Hope sub-basin, one
stratun-.of a: seam may be coking coal , whil e the balance IS not.
No sampling by strata.was done on Carbon River Seans.

. Before leaving this matter of coking quality, the
witer has found- that often the mixture I n proper proportion

of -a high velatile and 5 low volatile coal, each by itself

nen-coking, ‘produces an excel | ent coke. In the Uals of,

Russi a a.fine coke for iron smelting was made b¥ m Xi ng 60%

of a fat coal from Minusinsk Wth 40% of an anthraoite from

the' 'Wals, Undoubtedly it is only a question of a relatively
smal | amount: of research to find the proper'mxture of one of
the | ow grade ‘high volatile and ash Pacific Coast cals or

petrol eum refined residue and this, Carbon, Rivercoal to give

the desireresult. The problem of making a high grade coke from

this coal should not be a difficult one to solve.

< . A composite sample made. up Of equal parts of sanples
1, 2, 6, 7,-12 and |13 was sent to Ledoux for both proximate
and ultimate- analyses and the results will later be added to
this Repart. SN

HUDSON H O P E  GOATS:

In the second referende given under acknow edgments
¥elearn deseribes in.detail the coal seans exposed on the
Gething property and the Hudson Rope area. In that Summary
%e‘gives several anal yses of the various seams he sanpl ed.

heSe are gathered i'n Table, 3..
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: 1Mogml‘€raek

...]_l.,

el e MOTS- VOL. TFIXED
;?j S s ' IURE_ MATTER CARBON ASH - s

S

;Mban Gg¢h1ng Creek{i ',‘ ) - 1.6 26‘0I; 64 0

‘ifﬂarth Bnanch Gethlng Creek_ o E,Q 24'5; f65r9'j
" 3.7

"Average “of 3 maln Gethlng Creek Il;b ,24;6 f'70.?

'_LLittle"Mogul R S 2.7 243 . 62.5
Sl 12 28,9 91.3

‘Earle Narrows ';ﬂ' : | _fl;4 22.7 71;7

‘waosebar jf_ S 23 2l2 3.0

‘1Grant Seam

( {i L . -Upper’s' 1 0.8 20,4 75.4

Cllff Eﬂt To West - Cut-Bot;.td

W -Upper 4'6“ . 0.6 18.7  78.1

t;?éﬁ?,imiiﬁnhéi_ —Bottom 8“ 0.7 22,0  70.8

Ce oo -Mid. 23" - U006 19.5  77.0

.}j?‘@ér-'ﬁi-fj.ﬂ_*‘fiop _ 38".::¥_: 0.7 '19.6 74.4

TUQnel at‘y cut-Bot 9L T 07 agle 7.0
: ,'f% ;f'i,;:m d - zom 19.3  77.3
y,1Vﬁ~_ o };_-$hp ‘36"?; 18.7 74.5

Mid. 23“‘5,‘ 9.5  77.3

0.8
; 0.7
Faee Twnmel 9~26-25 Bot. 0% | 0u6 " 24.8  75.2
ﬂ o 0.6
£0.6

' %,}{; - (The bottom stratum make& -good, coke)
ﬁlversme B ; T ‘7 : 18 8 74.9

*Gallowayws sampllng ST

?~j_ nge;,lavfﬁr ‘~;‘j;ﬁ___'ft,‘3-jio;8 18.9  76.6.
: ttﬁ@@w&?&Sé*‘ U,ng L 'zi 0.9 19;3 7601

e o T 11" L 0.v 24,6 L7246

e TR
K}

20.1.° 75.2

8 4
8.6

10.5

47.6'

‘4.2
3.5

L s00 W ot x cut-Lower O 0.6 25.6 72.4 3.4

3.4

2.1
2.6
6.5
2.9
5.3
2.4
_é.s
6.1
2.4

2.6

4.1

0

BITU

0.5 13, 350"

o 7 13, 820’»‘

L3

0.9 - 14,220 -

-
- -
i -
"
-
e

0.7 14,240

.7 14,940 -

0.7 -14,420

0.

715,130 "

0 14,960 - -

Q.6 14,300. .

0.8 .14,400

0.8 14,590

0.9 14,550 .
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Page 6.5
‘;&,3 - By conbining the 1sst nine analyses in groups of

three, the averages for. the three strata sampled and for the
Grant seam beconme: -

FIXED : :
MOIS'PURE VOLATIIE CARBON sy B.T.U.

Bottom.&.7" . Q.67 23.23-- 7333 -- 3.70 14,785

Widdle 21.7" ° - Q.67 10.43 77.20  2.va 14,900

Top  35.3" 2270.67  1-9.47 74,70 5.17 14,360

Whole Seam - = 0.67. 20.Q0 75.24  4.09 14,583

~ Wth that as the average for the Gant seam and taking
the. figure in Table 3 for the other seven seams, then the &verage
for the Hudsen Hape sub-~basin |S:

‘Moigture L 1.48%
Vol atile H¥atter . 23. 24%
Fixed Car bon' 69 .38%
Ash. - - o ST B5.J90%

I Fuel Ratio ' 5,98

. By referring to the calcul ated average of gtines' thirteen
aam-fples.({gpa,ge 63) the very great simlarity of the analyses
of The ‘eoal from the two sub-basins 'is seen. The difference in
fixed earbon is practically the' difference in the ash content.-
The Grant sézm coal, on-basis of BTU, is very superior and
contains- goal between bitum nous and anthracite in character. ,

- Page 66 -
. OTHER QUALITIES:

N ATﬁihe gharacteristies of the CUarbon R ver and Hudson
Hope cogls-'are so similar that the discussion Of the other
qualities gpblies equally to both. -HeLearnts Statenent: ",......
an ideal €cal for all purposes, burns weadily, is Snokel ess
‘and. gi ves = high heat", used 'in desdribing the Hudson Hope coal
applies equally te that from -Carbon River. The sane is true of
. hisa conelusion that it - is the, "equal of the best Wl sh and West
Virginia, ¢oals ,.does not weather and, owing to its conpactness,
stands ghipping very well.™ -

"
. ASH, CONTENT:

) ~ kn ash 'c‘cn’;_';'énf:{of.s{go%_l for the-Hudson Hope and 2.92
for the Garben River puts: these coals, from the Point of view.
.of transportation cost per unit, of heatvalue, in a class by

{'““) themselwves. This is particularly I|nportant in a-field so far
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- Page 66 cont'd. and page 67.

fromits present markets as this one is. The relation of the
ash contentof a coal to the matter of equipnment required to
produce a given amount of heat is well set out by James White
on Page 31 of Fuels of Western Canada:

"In the-United States, the mnon-preventable ash
content of clean hituminous coal varies from
an average of 6 per cent in Wyoming coal to an
average of 16 per cent in Colorado and, for the
whol e country averages about 10 per cent, . In
goodpractice, 10 boilers of 500 h. p. capacity
each will generate 300,000 iws. of steam per
"hour with coal carrying 10 per cent ash. If,
“however, the coal carry 15 per cent ash - 5 per
cent more than normal « itwll require 15
boilers to generate the same anpunt of stesm.
If it carries.21l per cent of ash, it wll require
20 boilers to.do the sanme work."

" In the matter of transportation the higher the ash
content, the greater the freight charge on the heat actually
produced from burning a ton of the product. The anal yses show
that the "non-preventable" ash content of the Carbon R ver coa
is low and it 1S thus exceedingly inportant for this area that
only "non-preventable" -ash be shipped. |f proper neans of

"cleaning the coal-are taken, there is no reason why the ash
‘content be xept below 3.5 ver cent for Carbon River and 6.5

for Hudson Hope. \Were the average of the ash content of the
conpetitive coals is around 12 per cent, the saving in coal, for
the same steem production, will be '20% by weight. This is a
nmeasure of 'the extra price, as conpared to conpetitive coals now
on the nmarket, that nmay be obtained for-this eeal due to its |ow
ash content al one.

WEATHERING AND ABILITY TO STAND SHI PPI NG

Since these two qualities are related, they are,
di scussed together. These factors are very inmportant in
determning desirability of a coal and therefore its selling
rice. In these two respects Carbon R ver coal stands second
o none and‘is so far above all conpetitive' coals, except West
Virginia and Welsh products, that no conparison is warranted.

Page 68

That this coal can stand weathering is attested by the
outcrop of the coal represented by Sample 6 and shown on Photo
No. 11. Where that sanple was taken the seamis on the north

wal | of Eleven Mile canyon about 40 feet above present stream
|evel . The time necessary for that stream to cut +that depth of

hard sandstone is measured in centuries not days. The fact that
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Page 68 cont'd, page 75

the coal outcropping there is still absolutely unweathered and

hard and compact enphasizes its resistance to weathering.

Anot her piece of evidence is the existence of bright rounded
pieces of coal in the gravels of every stream uch a
resistant coal is excellent for stock piling as it will not
deteriorate in the relatively short time the longest period it
will be likely to remain in such piles.

This ability to stand weathering is a very importsnt
factor in determning desirability and therefore selling price
of acoal. In this quality Carbon River coal stands second to
none and is so far above that of competitive cozls (except West
Virginia and Welsh) that no comparison is warranted:

Its ability to withstand crumbling and breaking when

handled -ig another desirable quality. This coal is very hard

and difficult to break inte small pieces. This not -only nmeans

| ess breaking into fine pieces when handl ed during shipping,

but a |arger percentage of "lump" from "run of mine". AS "lump"
commands & premumin price of from 25% to 30% over that for
"run \?\L lmin‘e'{ this neans a higher average price for the output

as a whol e;

Page 75.

On the basis of these sets of observations. the witer
concludes that the Carbon River coal field occupies a basin
striking about & 13 degrees w. Its length has been definitedly
proven by- coal outcrops plotted of over six mles, and
Inferentially for eleven and one-half. The presence of float

for twelve mles further to the south and the coal outcrop bel ow

Tive Mile Creek, a further one and one-half mle north, suggest

the probable- mnimum length of the basin to be 25 mles.

Again by observations plotted its proven width in the
six mile proven length is in excess of tWo miles and it rra% be
inferred at probably three. Relying wholly on topodgra hy both
north and south of those six mles that wdth extends for a
| east thirteen miles and nost |ikely for the additional twelve

mles -to the south as well.
]?age 7 6
Thus the area of the basin may be stated to be:

Proven 12 square mles;
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Page 76 cont'd, page 77.

Probable 14square mles;
Li kely 24 sguare miles;
Tot al 50 square mles.

TONNAGE OF COATL:
CARSON RI VER:

As is evident fromthis Reportno coalcan besaid
to be proven. But on the geological evi dence observed,
recorded and plotted it is clear that one is justified in
concluding that ecoel is comercial seams{30" plus in thickness)
exists in vera/ large quantities. From that evidence one would
seem warranted in trying to arrive at figures which would
represent the tonnages that one can confidently expect in the
various areas-into which the basin arbitrarily is divided,

M0ST PROBABLE:

It would seem that from Nine Nile creek to the south
and of L 319 and 320 - a length of approximately 3.25 miles and
a width of two = there exist the ten seams Beltz hzs plotted.
This is an area of 6.50 squere miles.

_ Beltz's work shows from 33 to 51 feet of workable coal
in the 500 foot section of .co2l bearing strata whi ch woul d mean
from 38,000,000 to 59,000,000 tons per square mle or a total
of between 247 ams 383 nillion tons of potential coal.

The witer has traced the F-G. seams and marker for a
|l ength of about 6.5 mles and with Beltzfs work shows themto
exi st over a Width of two for an area of 13 square mles. \hile
the ¥ seam has a maximum thickness of 17 feet , observations at
various places show that this large thickness is at tines only
4.5 feet of clean coal and for purposes of this analysis that is
taken'as the average over the -area. The G seam lies 14 feet

| oner and-varies from5.3to 6 feet in thickness. Assuming 5.5

as ,an-average, there are in the two seans 10 feet of co2l, which
woul d mean a mi ni mum of 11,150,000 tons per square mle «if
horizontal,: for a total of 145,000,000 tons. This quantity of
potential reserve the witer considers assured beyond any
reasonabl e doubt.

SLI GHTLY LESS PROBABLE:

~ Prom Nine Mile Creek north to'the coal opposite the
Seven Nile cabin is approximately 2.50 mles. Promthe south
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Page 77 cont'd, Page 79.

end of I 319 to the nost southerly seen outcrop is about 3.25
miles. For these additional 5.75 mles over a width of two,
there would be an additional 11.5 square mles. -If all the
seans are proven to underlie this, there would be therein from
437 to 678 mllion tons

Page = 79
FAI RLY PROBABLE:

_ North of Seven Mile cabin the coal beds apparently
extend for about 1.5 mles. South of the last known outcrop
coal float is found in the gravels for 12.5 mles, Thus for
fourteen miles &t the etids, coal mght be found and if all the
seams exist, there coul d be an additional reserve underlyin
some 28 square mles which mght contain from 1,065 to 1,65
mllion tons nore...

SUMMARY:
Thus the potehtialities may be expressed
%O0ST  PRORBABILE 145,000,000 10 383,000,000 tans
SLIGETLY LESS PROBABLE From 437,000,000 t0 678,000,000 t ons
FAIRLY PROBABLE :  Froml, 064,000,000 to 1,652,000,000 tons
Totals . -1,646,000,000 to 2,7.3,000,000 tons

Even the assured minimum of 145,000,000 tons makesthi s
a nost worth while. reserve and the maxi mum exrectancy of nearly,
two and Seven-tenths billion tons would rank it as one of the
nost inportant, coal fields of Wstern North Anmerica, The witer
realizes that the above estimates are based on only a prelimnary
set of obgervations but feels confident that further detail
study wi'll confirm.them.

Page 80
MARKETS AVAI LABLE

. As shown under "Quality of Coal" the coal prdduots ,
fromthis area 2re SO superior, that they .can conpete with any
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Page 80 cont'a, i}ége 8l.. page 82,

coal in North Anerica. Therefore its miarkets extend not only
all  along the Facifiec Coast, but also to the Canadisn merkets
to-the east as far g3 Port Arthur, at the Vstern end of Lake
Superior., On the basis of its [ow preventable ash content alone
|1t gan(ycapture thet market at a premium in price of at |east

o .

Then in many casesthe haulage differential will be in
favor.of this coal. The Uah and Womng coals have to cone by
rail ahout 1300 mles to Seattle; 1200 mles to Portland and
900 to. San Francisco. The Carbon River coal has all rail of 871
mles. to Seattle and to Portland of 1060 mles. If rail &nd water
are used the distance to Seattle will be 790 by rail and 600 by
water; to Portland, 800 and 9003 to San Francisco, 800 and 160C,
respectively.' For the Canadi an market, #est of Ls%e Superior,

t he Wegt Virginiacozls have t 0 come 1600 miles agai nst 140¢
from Carbon River. -

The 'abcve IS -only for the relatively small non-industrial
market. Since t he war coal consuming i ndustries have been built
on. the boast; Kaiser's iron plant at Fontana and many ot hers al ong
the Columbia.- The former requires coke.which with -research
successful |y completed can be cheaply made fromthis coal. If
this coking operation i S done near any large city, the by-products
al one mey be sold for a very large revenue.

It is realized '"that 'at present practically a3l the gas
used slong the facific Coamt conmes from low grade oils or
refinery waste products but unfortunately for the United States
their potential oil reserves are being depleted very rapidly
and it seens well within reszgson thot Within 15 years other fuel
sources Wi ll have to' begin to be called on and within.30 years
coal wiil largely replacCe cil for the making of gas for domsstic
use and lubricants and fuel for internal conbustion engines,

Then there is the Alagké merket. While Al aska hes
large reserves -of lignite coal it does not produce enouzh of the
ri ght kxind of coal for itS own ugse and this year (1943) is
importing coal rail-haul ed from West Vircsinia to Pacific Coast
ports for water delivery to Alasgka sea ports.

There is the Canadian market east of the Rockies. As
shown wunder transport&on it is only 709 mles via Prince Ceorge
by rail fromthe mouth of Carbon River to Ednonton « the gateway
to the prairie provinces. In 1938-the Prairie Prcvinces
and Ontario, West of Teke Superior,, inported over 2,000,000 tons
of coal, nost of it frem Pennsylvania and West Virginia. Asg
shown under *"guality of Coal "'those coals average' about 10% ash
against 3.0 for Carbon River.



=-]18=-
Page 101.
BINONTON, DUNVEGAN AND B.C. RATLVAYS COMEANY
EcLennan, Al berta.
Cctober 26, 1923,
6 9 9

M. J. A McGregor,
Manager,
Ednont on.

Dear Sir:

_ In connection with the test of coal received from
Gethings mine at Hudson Hope, I have the-followng rerort
to meke:

1 cus ft. Hudson's Hope coal wei ghs 50 1bs. as
conpared with Canmore 54 1bs.

On October 1st, east way freight engine 6 |eft _
MclLennan with 21502 1bs. Hudson's Hope coal on tender. This
engine had a full tonnage train 1150 tons 1leaving and from
Kinuso to Smith 13'75 tons, 'arriving at Smth a distance oOf

132 miles,and an el apsed tine of 17 hours and. 45 m nutes,

there was a large amount of coal still on tender and I
decided to try and nmake return trip to HecLennan.

After resting at Smth we left Westbound W th 105Q

_tans. On arrival at Kinuso there were 3750 Ibs. of coal on

tender. The evaporation-test for the trip is as follows;

coal consumed 17852 | bs.
wat er evapor at ed, 142740 | bs.
wat er evaporated per pound of coal 7.99 |bs.

mles run 193"
el apsed tinme 33 hours.

Fire was dumped at Smth in order to caul k-engine.
On the entire trip ashpan wasdunped only three tinme, the
resi due from .ashpan Wel ghed 674 1hg, Thi S wos-lorgely
unconsumed cozl which had dropped through the grates on account
of ,the large openings.. Gates are finger grates.

The cinders taken from ashpari at Smith weighed 179 1bs.
They were afterwards burned in a heating stove and the resultant
ash wei ghed 67 1bs. '

On October 15, engine 6 on way freight |left McLennen
With 26.428 1bs. Canmoré run, of mine on tender hauling a train
of 1050 tons.arriving Smth pith 1160 tons.
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The evaporatian test ag follows:

coal consumed " -13773 | bs.
water evaporated 75750 | bs.
wat er . evaporated per |b. of coal 5 . b5 lbs.

mles run 132, elapsed time 12 hours.

Ashypan dunped four tines weight of ash and cinders 860
lbs. These tests were made W thout any change in the draft
appliances. After increasing the exhaust tip from4 w7/8% to 4
-2 another ‘test of Hudson's Hore-was made on COctober 18th with

%
the following results:-

coal consumed- - 10202 lbs.
water evaporated 78810 | bs.
water evaporated pexr Ib. of coal 7.65
mles run 32

elapse time 14 hours.

Residue from ashpans dunped at midway on trip and at
terminal 40Q I bs. this as on the forner test being largely
unconsunmed coal .’

The Hudson's Hope gives of f an intense heat, burns a
clear white flame; burns as freely as Pittsburg Coal but no
smoke, when fire is being rerlenished a few cinders are
di scharged from stack.

This coal does not coke but when bU(nin% has the
appearance Of coke. -The Canmore coal used in the conparative
teat wag | unp coal and a good sanpl e of the best Canmore.

In the tests with Hudson's Hope coal the grates were
not shaken between termnals and a thin. fire was maintained.
It was necessary to keep a. light fire es otherwise it would have
been impossible to control it when the engine was shut off. -

Yours Very truly,

(signed) "™M. W. Bqucher'™.

Assi st ant Superintendent.
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CANADI AN PACI FI C RAILWAY CONEANY
Chateau Lake Loui se
Pile 26
Lake Louise, Alberta;
29, 1925.
CONFIDENTIAL

€, F.--T. Rochfort, Fsaq.,
Rochfort Bridge,

Al berta, .

¥y dear ‘Rochfort:-

, Qur-Head Offige has witten ne as follows: "The
information which you submtted to Mr. Ussher With respect

t0 the Peace River coal depdbsits is -very interesti n%oparu cularly
when consi dered in conjunction with data which the Conpany

has already obtained On this subject. There seems to be no
question-whatsoever apout there being very-large quantities of
coal ofexcellent quality not only in the locality to which you
referred. particularly but -also insurrounding territories.. The
two principal difficulties. in the way of realizing the benefits
of develapment are,, of course, lack of transrortation and the
‘matter of markets. - I have No doubt you' are, famliar wth
features of the Western coal situation having to do with the
production capacity of the existing mnes and the demand for

Wegstern-Coa . . Since receirt of your conmunication to ¥r. Ussher

‘however T have hed same cOrrespondence with ¥r. J. A  ¥acgregor,
Mapager of the Ednonton., Dunvegan and British Col unbi a Railws;
‘Campany and quote %helow for your information, a letter whic

~ he recently addressed to me on-the subject:

“igith regard tO the, attached correspondence Whi ch accompanies

“your letier of March 30th; I might sa?/ht hat the Carbon Creek

{river) coal seams are quite-cloge t0 the Gethings Creek deposit
and. ingur investigations we.cover both by the general term
"Higson ' Hope" as. both creeks run into the Peace River in the.
répids near Hudson's- Hope",

In 1923 'scem thirty odd tons, fromthe Gethings nine were
delivered to us at Peace River Crossing for test purposes and
froma sample Oof the eame the Milten Hersey Conpany gave us the

following analysis:

Hoisture _ 1.20
Vol atile - .~ - 15.00
Fi xed Carbon- ~79.00
&B :

D ' 3.10
B.T.U. 14. 446 |
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The results of the test on |ocomotives is well explained in
the attached letter from my Assistant Superintendent who
travelled on the engines and personally superwised the tests.

Further tests were made' by the Canadian ZFacificin the Calgary
Distriet from ten tons which we sent to themto try out in

"Baker" heaters and in dining cas’ In the former it gave good
satisfaction but required careful watching to prevent overheating.
In the dining cars it acted well when trains were standing st|FI,
hut when running even with all drafts closed, the heat was, too
greet end the tor of ranges and ovens were too hot for good

cooking. This was confirnmed by tests in ny own car; however, g

g r%pedy could no doubt be found in firing lighter and by specia

rafts.

| asked the Gethings mne to ‘Iet mehave 100 tons esrly in June

for-further tests for which we would pay $8.00 per ton at Peace
River but do not. think they can deliver at thet price at a profit,

If the mnes were close to rail transportation the coal woul d
~ commanda high price either for seamor donestic purposes but
it is too far away, further, the first fifteen 'miesof the river
“trip is through rapids', dangerous at  all times but particularly
so when the water Is 1low.
The newspaper clippings attached are greatly exaggersted snd
were contradicted %y me at the tinme of publication.™ ‘

| want you to treat this as confidential and would
explain that they d o not _ask for further information, or hold
‘out any encouragenent. The first question that suggested itself
to me was: 1S the Gethings coal as good as yours, and is it in
as large quantities?

| T Hope a1l goes Wel | with you, the little family end
the white faces, 'and Mrg. Gardon and | are wondesing when you
mgrate to your new Cadboro Bay hone.'
Ki ndest regards,

. Yours very truly,

"Bagil Gardon'.
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Fage 105. CARBON RIVER COAL CTATNS

~ This reconnai ssance exami nation of the Carbon River
Coal Claims was made during the first two weeks of August,
1928, and consisted of stratigraphic studies, measurenents
of sections, correlation and the takine of ssmples. Detailed
maps, Cross-sections and columnar-sections were conpiled and
accompany this report. .

The clains are situated in the Rocky Xountains, "
35 miles West of Hudson's HOﬁe, 5. C. They lie between 2200
and 3500 feet elevation on the well tinbered |ower slopes of
the range on the west side of Carbon River between Seven and
Bleven Wile Cr eeks.

The rocks exposed in the area Ybelong to the Bullhead .
Mountzin formation, of Lower Cretaceous age and consisting
of about. 300Q feet of coarse sandstones. and congl onerates et
the base, and nore than 500 feet of interbedded find sandstones,
silts, shales, and nunerous coal seans at the top. The Upper
or Cething XMember occurs in a synoline or trough with a number
of subordinate folds, and parallels the Carbon Rive? valley.
Surerficial, unconsol i dated Quaternary sends and gravels are

found in the valleys to a hei~ht cf severel hundred feet but

I N many places the stresms have cut  through them and expose
good sections, partieularly alons El even M| e Creek.

., On Seven Nile Creek a short section exposes sSix
seans uyp to two feet in thickness and below the mouth on
Carbon® River 1S a seam 4.5 fedt thick. On Nine Mle Creek is
a seam 5.4 feet thick and on Eleven Nile Creek a continuous
section over a mle long was studied ané fromit nost of the
data in this report were obtained.

The Eleven Nile Creek section contzing 33 outcrops
of coal fromone inch to 17 feet thick which beleng to nine
seams of good coal';?.5 feet or nore in thickness, and twelve
to fifteen Seans less than 2.5 feet thick. The nine larger

.seans have a total maximum thickness Of 50 feet in a section

493 feet thick. "Commercial Seams", therefore, conprise 10%
of the section, an wunusually high percentage.

The structure in this section consists of two
gynclines or troughs sepazrated by a.short terrace or flat
400 feet long. The strata dip from5 degrees to vertical.
Over-the claims as a whol e only scattered data were found
regar'di ng; structure.. This data, however, indicates an
undulstine structure Wth average dips '"from5 to 20 degrees.
Short abrupt and. often steep fol ds are 1likely to be found
locelly and al so sone smell faults, ‘
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REFORT ON CARBON Rl VER COAL REPOSITS
PEACE RI VER BRITISE COLUMBI A by
FORUAR C. STINES

Seattle, Washington
- August . 25, 1943

CONEIUSIONS :

, The detail considerations set out in this Report
allew the. following concl usions;

_ 1. 'In the Peace River District between Hudson
Hope end: Finlay Forks exists a eoal bearing area in which
two eertain « Hudson Hope and Carbon Rver "= and three
probable »= Pi ne Pass, Commotion Creek and ottertail Creek «
coal progueing basins will be devel oped;

2. In the Hudson Hope and Carbon River basins
enough preliminary geol ogi cal and ot her examination work
has heen done te warrant -the statement that in each will be
finally proven very |arge reserves of very.high grade coal e
low in ash end high in BTUs;

3. In the Carbon River Basin the coal that can be
produced will have the folloking average proxi mate anal ysis:

Lesg of air drying . 2.05%
Analysis oh-air dried eoal:

Moisture - 3.05%

Volatile Matter ] 22.96

Fixed Carbon- 71.83

Ask ‘2416
BTUs per pound , 13, 910
Fuel Ratie : 3.17
Bulphur - ' 0.77%

-4, The coal has other very superior qualities:
It is segeond tO nene, and far superiex to any conpetitive

eoal, in its ability to stand weatheri nqh_and to resist
|

erumbling dhd erushing when handl ed and shi pped,;

5. Zna the Carbon Riyer Basin in the six mles of
itsknown length there is a mninumare %f twel ve square
diles underiain Dy coal and for the probable twenty-five

. 6« On the one stream where detail st ,ud){ has been
mede are exposed ten ¢pal seams varying fromthirty i1nches
to seventegn ‘feet i N thickness fox an aggregate m’ni mum of
3%48 -feet 'und a probable maxi numof 50.1 feet of coal in
49% feet .of ‘eoalbeari ng measures;

Pages 1 and 2
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7. These ten seans-are alnost certainto be found
under 6% square mles, of the basin and there has not been
recorded any observation to indicate that they do not exist
under -the whole fifty;

o a. The two seans designated F and G, with their
carbonaceous shal e marker, have been followed fax sonething
-over s&mles with good indications that they extend at |east
three and one=half NDre, and:there Is no present reason to
doubt their exbtending for the full probable twenty-five mle
| ength of the basin;

% 9.. In the presently assumed central portion of the
basin the eeoal seans are proventte extend for a mninmumwdth .
of twe miles With every indication that it will exceed three;

10. ©n the basis 'of the observations plotted over a
length of six mles it is estimated that there-are practically
agsured in the F and G seans alene a reserve of 145,000,000 tons
W th “the ayerage analysis given in 3 above; and a fairly prob-
abl e petential reserve' for all the ten seans in the whole fifty
sgliare miles i n exeess of 2,760,000,000 tons;

Ii, ' The cenditions under whieh this coal exists are.
se faverable.for its extraction that the eogt per ton when pro.-
duecing ene millien tons annually is estimated at $2.85, and
when the production i S three-million tons, $2.67;

- X2, The present markets thirsting for this coal extend
from -Port Arthur in Ontaric to all points al ong t he West Coast
of North America and at the present tine probably aggregate a
pinitum of fiwe nmitFion tons annually,; but with the alnpost
certain’ tapid curtailment of ‘0il production in California this
mar ket should Within a few years inerease by | eaps and bounds;

. 13,. -The high quality of this coal warrants a sale
pricé in its normal market at | east fifteen per cent hi gher than
any competitive coal.,. and the average price at which it wll
pp@'ﬁ%b;y be sold will net a gain., when selling one million tons'
annually, of from $0.45 to $1.45 per toh and,, when selling three,
millien, of from $0.63 t0 $1.833

3;:4". 'To bring this property to a production of one

m%l‘lien‘-,ﬁohsz annually Wli require $5,100,000 and to reach.
three millien tons, 12,900,000;

‘¥5. Before Provision for Federal and State or
Provineidl. Irdceme Taxes, the net prefit, when producing one
mlilion fohs annyally, Wl nean a percentage return varying
between 8.8 and 25.8; and when preducing three million, between
14,7 and 38;

Pages 2, 3 and 4.
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16. *',c onsidered as a coal mning devel opnent, this

business is fully warranted, butunfortunately there is
presently no railway to transport this coal frommine to narkets;

17:.At an estimted total cost of $13,000,000

= $60,000 per mle=- the required 220 mles of mainline - 85

to 110 Ib."rail railroad to connect this basin with the
Canadian National at Prince George can be built;

18, Such a railway will not only have the coal
output as freight but should also have some 300,000 tons of
-paper pulp and 600,000,000 beard feet of timnmber products
annual |y from the Peace and Finlay River areas that it wll
tapsand if extended east'_erl¥ to reach the Peace Rver agricult-
ural distriet would obtain from that area all the grain that
IS geld for expert; and

19, To any organization with the finances necessary
t o provide the railway and mining development required, the

wWiter ddes not hesitate to recommend the detail study of
- this progpective businesss

+

'} Pages 4 and 5.
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Page 38, 40
In his Report Beltz describes in detail the coal
seams exposed in Eleven Mile canyon from Canp Falls west
to the forks. It does not seem necessary even to summarize
here that description shows that Belts has recognized ten
seans of commercial inmportance. These, with the intervals
between, are, from highest to |owest observed.

Seam A 3.4 feet

Interval. 100 to 110 feet

Seam B 0.,4t0 2.5 ®

| nt erval 10 to 11 feet

Seam C 5.6 feet

| nt erval 50 feet '

Seam D 2.6 to 3.00 feet

| nt erval 60 feet

Seam E 2.8 to 4.6 feet

| nt er val 80 to 90 feet
Seam F 15 to 17 feet

Interval 14 feet

Seam G 6.0 feet

| nt erval 50 to 70 feet

Seam H 4.0 feet

| nt erval 38.0 feet

Seam | 4.0 feet

Thus out of a total thickness observed of from 436
to 493 feet, there are from 33.8 to 50.1 feet of coal in
. seams of commercial inportance. These are mninum figures
as only the lower section of a probable total of about 1400
were seen and exam ned.

Page 42

Again referring specifically to El even Mile Creek
Canyon he wites:

"The structure in this section consists of two
synclines or trou?hs separated by a short terrace'

or f£lat 400 feet Tong. ~The strata dip from5 -
degrees to vertical. Over the clainms as a whole
only ssattered data were found regarding structure,
Thi s data, however, indicates an undulating structure
with average dips from5 to 20 degrees. ort abrupt
and often steep folds are likely to be found locally
and also sone snall faults.”
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Page 48, 49

In 1923 several tons of "Gething" coal were rafted

~down the Peace River to the crossi n? and a test nade by the

Edmont on, Dunvegan and British Colunbia Railway. In the
Appendi x (Page 101 et seq.) is a copy of this letter, The
Inportant facts are sumarized:

Gething Coal Canmore  Coal
Coal consumed; Lb. 17,872 13, 773
Water evaporated = Lv. 142, 740 75, 750
Wt er ev;apora.ted per Lb. :
coal 7 99 5.5
Aghpan dumped : once 4 tines
Ci nders produced; = Lv. ' 179 860

The follow ng extracts are pertinent:

"The Hudson's Hope gives off an intense heat,
burns a clear white flame, burns as freely as
"Pattsburgh Coal but no snoke; when fire is
repl eml?hed a few cinders are discharged from
stack. "

"This coal does ret ccke but when burning has
the appearance of coke. The Canmore coal used
in the conparative test was [unp coal and a good
sanpl e of the best Canmore.

"In the tests with Hudson's Hope coal the
grates were not shaken between termnals and
a-thin fire was naintained. It was necessary
to keep a light fire as otherwise it would have
been inpossible to control it when engine was

shut off ,"®
Page 58
QUALI TY OF COAL: ’
ANALYSES:

VARl OUS COMPETITIVE COALS:

Bef ore Proceedi ng to outline the quality of the coal,
all based on sanples obtained really at the surface, the
deepest heing four feet, it would seemwell to set out the
afialysés of the ot her ¢oals Wi th which Carbon River products
will have to conpete. These are found in Table 1, page 59.
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Page 58
CARBOX R VER COALS:

In Table 2 are the wresults of analyzing Carbon
River coal; taken by Beltz « the first five;, Galloway = the

second

Page 60

“five, and Stines = the last; thirteen. The eleventh and twelfth
are probably analyses of speciments, rat her than sanpl es, taken

by Rochfort and XKitto.
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Page 59 TABLE 1
LOSS |

IN AR MoIS- VOL. FIXED
DRYING TURE COM. CARBON ASH S _BTTU

Bankhead: 0.5 0.5 11.7 5.7 12 .- 15,2 50
Crow s Nest Pass-Doninion' 1.3 0.7 24,9 54.7 19.7 -« 11,640
=Michal 6 % 0.7 29,4 65.0 11.9 « 13,260

-Bellevue ~ o*o 0% 27.6 56.8 15.4 - 12,370

-Coal  Creek *° ¥ 2640 63.8 8.9 - 13,540

Canmore 0.0 0.9 14.0 79.7 5.4 - 14,470
Brazeau 1.0 0.9° 16.5 70.6 12.0 - 13,480
Jasper Park - 148 0.6 18.8 B58.9 21.8 = 11,790
Drumheller 7.2 8.8 34,6 48.4 8.2 - 10,350,
Mbuntain Park . 1.4 1.9 50?9 62.9 4.3 = 14,490
Nanaime-Douglass Seam 0.6 1.6 40.6 47.7 10.1 « 12,620
- Newcast | e 0,5 1.9 40.7 45.7 11.7 = 12,230

(The above are from Page 16 of James White.):

t
§
(The following are taken from Pa 8 20 of i
competitive United States ' Coal s° same, and a.re}

I ndi ana Coal s 6.0 10. 8 35.7 42.3 11.6 5,5 11, 280

Geor ges €reek, Md. e 1.9 12,9 '79.4 5. 530 3 ----
Chi o Coal s 3.2 5.3 36.2 48.9 9.613.1 12,273
Penn.~BLlsworsh 1.0 16 358 56.8  5.,8i0.9 14,013
-Ligomier 3.2 4.1 20.6 63.8 12.5%2..1 13, 153
Virginia Goals 2.1 2.7 31.9 61.7 3.910:5 14,042
West Vi rginia Goals 2.3 2.1 27.8 62.8 7.3 1.3 14,130
Ut ah- Eeni | wor t h 5.01 43.68 46.51  4.000.41 12,821
Wshington - Carbonado #1 3.38 32,21 49.53 14.88%0.45 12, 247
. Bayne #2 5.10 30.80 56.00  8.J00.36 12,856
- Wilkeson £3 2.50 37.70 61.30  8£0 0.4 13,800~

. Roslyn 3.77 37.69 47.05 11491047 12,762
Vést Virginia = Island & €€K 2.78 36.06 55.71 54 E-QB 13, 997.
3.94 40.09 49.00  6.971 .40 12,886

Wom ng « Kemmersr
8,53 35,50 50.39 5.48/0,78 11, 883

B

¥

= Rock Springs
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TABLE 2
SAMPIE MOIS- VOLATIIE FIXED
TURE COMB.  CARBON

1Be, 2.8 23.12 66.38
2 " 4.9, 25.74 56.22
3 " 3.7 ~ 26.90 =~  63.88-
4 M 4,3 - 28.12 64.32
5 " 6.4 ' 24.84. 55.10
6 Ga 2.1 ' 22,00 69.40
7 *  6.5"  24.80" 61.50
g 3.4  26.20" 67.70
9 ® 2.9 23.70" 56.20
10 4.6 - 28,20 66.60
11 Ro 1.07  23.32 74.28
12 Ki 1.05 20.80. 77 w10
1 St. 2f§2 "21.48 72.95
2<r 2.%6 22414 -, 73.55
3" 2.§2 .21.38 ,  74.02
4 2?69 22,91 ,  73.52
5 ® 2,76 . 23.14 , 72.50
6 " 3.26 24.64 69.90
7" 3.82 22,08 72.04
Fleat~5' 8 " 2.48  21.42 72.75
9 = 1.51 20.01 77.32
0" 4.3? 25.60 61.75
" 4.4p AR 68.40
12 % 3.62 21.65 72.47
13 ¥ 4.13 27.27 65.50

"7.26

13.06

5.52

3.18

13.60

6.50

8.20

2.70

17.20

.60
1.34

2.10

.68
1:48
l 060

1.16

8.35

6.70

0.72
0,73
0.58
0,65

0.59

- -

0.66
0.74
0.74
0.77
0.64

0.77

0.74-
0.72

13,060
11,180
13,160
12,850

11,010

15,000
14,800
13,950
14,014
14,012
14,105
14,012
13,888
13,824
14,108
14,635
12,533
12,989
13,841

13,547.



Page 62 and 63

The witer believes that his thirteen sanples are
nore representative of the carbon R ver coals than the others.
Rotwi thstanding that, Beltz's and the witer's results are
conpared, The averages for each and both conbined are

samml s BELEZ'S STINE?B BOT%
Moi st ure 4.42 3.09, 3.48
Vol atile Matter: 25. 74 22.70 23. 55
Fi xed Carbon 61.19 71.28 68.47
Ash 8. 60 2.92 4. 30
Sul phur 0.61 0,75 0.71
B. T. U. 12,252 13,804 13, 373
Fuel Ratio 2. 38 3.14 2.90

The controlling difference is in the ash content
about “three times as hi?h inBeltz's sanples. Due to this
over half of the |ower fixed earbon in his is accounted for
Belts explains the high ash content as due in large part to
clay that had infiltrated into the outcrop, whioh Is what he
sanpled. Certainiy the average of these 18 sanples (the |ast

Fplﬁgn above) is the poorest that could be expected fromthis
ield.

~ Ag remarked when the details of the witer's sanmpling.
were given, nunbers 8, 9, and 11 were not sanples, rather speci-
nens, and 10 was of an outcrop which showed at the top crushed
coal into the seans of which clay had infiltrated. Therefore
only the other nine are really 'representative and the average
of the preximate anal yses of these is:

LOSS en air drying 2.05%
Anal ysis of air dried coal:

Meigture 3. 05%

Volatile Matter 22 .96%

Fi xed Carbon 71 .28%

Ash 2.92%
BTU per pound 13, 804
Fuel Rati o 3.14

Sul phur 0.75

3
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Pages 63 and 64

On the basis of analyses, this is an outstanding
| ow ash and sul phur and high heat value coal for all
purposes, ‘except coking. Sanple 1 showed a poer cokin
quality and sanple 8 only fair. On the basis of the as
corent of the coal, any coke that would result could not be
expected to be very strong.

The fact that none of the sanples showed coking
ggalities conparabl e to that one piece' coked in the Ten Mle
np f£ire is surprising. As noted |ater, when giVving ¥cLearn's
results on the @Grant seam of the Hudson Hope sub-basin, one
stratum of a seam may be coking coal, while the balance is not.
No sanpling by strata was done on Carbon River Seans.

Before leaving this matter of coking quality, the
witer has found that often the mxture in proper proportion
of a high volatile and a low volatile' coal, each by itself
non-coking, produces an excellent coke. In the Uals of
Russia a fine coke for irbn smelting_was made by mXxing 60%
of a fat coal from Minusinsk with 40% of an anthracite from
the Urals. Undoubtedly it is only a question of a relativel
smal | amount of research to find the proper mxture of one o
the low grade high volatile and ash Pacitic Coast ceds Or
petrol eum refined residue and this Carbon River coal to give

the desire result. The problem of making a high grade coke from
this coal should not be a difficult one to solve.

h conposite sanple nads UE of equal parts of sanples
1, 2, 6, 7, 12 and 13 was sent to Ledoux for both proxinate
and ultimate analyses and .the results wll 2later .be added to
this Report.

HUDSON HOPE GQALS s

In the second reference given under acknow edgnents
MeLearn describes in detail the coal seams exposed on the
. Gething property and the Hudson Rope area. In that Summary
he gives several analysges Of the various seans he sanpl ed.
These are gathered in Table 3.



Page 64A TABLE 3

M0IS- VOL.  FIXED
TURE  MATTER CARBON ASH S BTU

Main Gething Creek 1.6, 26.0 64.0 0.4 0.5 13,350
North Branch Gething Oreek 170 245 659 8.6 0.7 13 820
Average of 3 main Cething Creex 1.0 24.6 70.7 3.7 = -
Littl e Mogul 2.7  24.3  62.5 10.5 .
Mbgul Cireek 1.2 22,9 71.3 4.6 = -
Earle Narrows 1.4 22. 7 7i. 7 4.2 0.9 14,220
'Mocsebar . 2.3 21.2  73.0 3.5 - .
G ant Seam
300" Wof x cut-Lower o® 0.6 23.6 72.4 3.4 o« =
- Upper 57 0.8 20.4 75. 4 3.4 - -
Cliff Ent. To Vst x Cut-Bot.
11" 0.7 246 72.6 2.1 -
-Upper 4'g" 0.6 18.7 78.1 2.6 = -
35' in tunnel -Bottom 8" 0.% 2z.0 70.8 6.5 0.7 14,440
Yid 23 0.6 19.5 77.0 2.9 0O 14,940 7
Top 38" 0.7 196 744 5.3 0.7 14,420
Tommel at x cut-Bot. on 0.7 2.9 740 2.4 0.7 15, 130
Hid. 20" 0.8 19.3 77.3 2.6 0.7 14,960
Top 3" 0.7 18.7- 74.5 6.1 0.6 14, 300
Face Tdmnel Q 26-23 Bot. o® 0.6 24.0 75.2 2.4 -
Md. 22" 0.6 19.5 77.3 2.6 = -
Top 32" 0.6 20.1 75.2 4.1 = .
(The bottom stratum meke® good coke)
Riverside 0.7 18,8 74.9 5.6 0.8 14,400
Gal | oway' s sanpling* .
Upper 18" 0.8 18.9 76.6 3.7 0.8 14,590

"Tiower 30" 0.9 19.3 76.i W% 0.9 14,550
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By eonbining the last nine analyses in groups of
three, #he averages for the three strata sanpled and for the
G ant seam becone:

. FIXED
MOISTURE VOLATILE CARBON ASH B. T. U
Bottomsg,7* 0.6/ 23. 23 #3533 3. /0 14, /85
Hiddle 21.7" 0.67 19. 43 (7.20 2.70 14,900
Tep 35.3" 0.67 19.47 /4.70 5.17 14, 360
Whol e Seam 0.67 20. 00 75.24 4,09 14, 583

~ Wth that as .the average for the G ant seam and taki ng
the figure in Table 3 for the other seven seans, then the average
for the Hudson Rope sub-basin is:

Mois ture 1.48%
Volatile Ratter 23.24%
‘Fixed Carbon " 69.38%
Ash 5.80%
Fuel Ratio - 5,98 .98 '

_ " By referring to the calculated average of Stines! thirteen
samples (page 63) the very great simlarity of the analyses

of the ceal fromthe two sub-basins is seen. The difference in
fixed carbon IS practically the difference in the ash content.

The G ant seamcoal,” pn basis of BTU, is very superior and
eontains coal between bituminous and anthracite in character.

Page 66 | i

OTHER QUALITIES o

The gharacteristies of the Carbon River and Hudson
Hope eoals are so simTar that the -discussion of the other
qualities applies eqlual ly to both. MeLearn's statenent: »,,..,,
an idegl coal for all purposes, burns r.ead|I%/, I s snokel ess
and gig'es a high heat*, ~used in describing the Hudson Hope coal
appliies eqwadly to that from Carbon River. The same is true of
hi's conclusion that it 'is the "equal of the best Wlsh and West
Virginia coals, does hot weather and, owing to its conpactness,
stands shipping very well."

ASH CONTENT:

An ash content of 5.90% for the Hudson Hope and 2.92
fer the Carbon Rver puts these coals, from the point of'view
of transportation cost per unit of heat value, in a class by
t hensel ves. This isparticularly inmportant in a field so far
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fromits present markets as this one is. The relation of the
ash content of a coal to the matter of equipment required to
produce a given anount of heat is well set out by Janes Wite
on Page 31 of ZFuels of Western Canada:

"In the United States, the non-preventable ash

content of clean bitumnous coal varies from
an average of 6 per cent in Woning coal to an
average of 16 per cent in Celorado and, for the
whole country averages about 10 per cent. In
good practice, 10 boilers of 500 h. p. capacity
each will generate 300,000' 1ks, of steam per
hour with coal carrying 10 per cent ash. If,
however, the coal carry 15 per cent ash « 5 per
cent nore than normal =.it will require 15
boilers to generate the same ampunt of steam
If it carries 21 per cent of ash, it will require.
20 boilers to do the sane work."

In the matter of transportation the higher the ash
content, the greater the freight charge on the heat actuallﬁ
produced from burning a ton of the product. The analyses show
that the "non-preventable" ash content of the Carbon River coa
Is low and it Is thus exceedingly inportant for this area that
only "non-preventable" ash be shipped. [If" proper means of

, cleaning the coal are taken, there is no reason why the ash
content be kept below 3.5 per cent for Carbon River and 6.5
for Hudson Hope. Were the average of the ash content of the
competitive coals is around 12 per cent, the saving in coal, for
the same steam production, will be 20% by weight. This is a
nmeasure of the extra price, as conpared to competitive coals now
on the market, that may be obtained for this coal due to its |ow
ash content al one.

WEATHERING AND ABITITY TO STAND SHIPPIRG:

. Since these two qualities are related, they are
iscusgedtogether. These factors are very inportant in
etermning desirability of a coal and therefore its selling

price. In these two respects Carbon River coal stands second
to nene and is so far above all conpetitive coals, except West
Virginia and Welsh products, that no conparison is warranted

Page 68

That this coal can stand weathering is attested by the
outcrop of the coal represented by Sanple 6 and shown on Photo
No., 11. \Were that sanple was taken the seamis on the. north
wal | of Eleven ¥ile canyon about 40 feet above present stream
level . The time necessary for that stream to cut that depth of

hard sandstone is neasured in centuries not days. The fact that



Page 68 cont'd, page 75 .

the coal outcropping there is still absolutely unweathered and
hard and conpact enphasizes its resistance to weathering

Anot her piece of evidence is the existence of bright rounded
pieces of coal in the gravels of every stream Such a
resistant coal is excellent for stock piling as it wll not
deteriorate in the relatively short time the longest period it
wll be likely to remain in such piles.

~ This ability to stand_meatherin% IS a very inportant
factor in determning desirability and therefore selling price

of acoal. In this qual|t¥ Carbon River coal stands second to

nene and is so far above'that of competitive coals (except West
Virginia and Welsh) that no conparison is warranted

|ts ability t0 withstand crumbling and breaking when
handled is another desirable quality. This coal is very hard
and difficult to break into small pieces. This not only neans
| ess breaking into fine pieces when handled during' shipping,
but a | arger percentage of "lump" from"run of mne". As "lump"
conmands a premumin price of fromz2sZ to 30% over that for
"run of mne" this neans a higher average price for the output
as a whol e.

Page 75.

On the basis of these sets of observations the witer
concludes that the Carbon River coal field occupies a basin

striking about ¥ 13 degrees W. |Its length has been definitedly
preven by coal outcrops plotted of over six mles, and
Inferentially 'for eleven and one-half. The presence of float
for twelve mles further to the south and the coal outcrop bel ow
Five Mle Creek, a further one and one-half mle north, suggest
the probable mnimum length of the basin to be 25 mles.

_ _ Agai n by observations plotted its proven width in the
six mle proven [ength is in excess of two mles and it may be
inferred at probably three. Relying wholly on topography both
north and south of those six miles that width extends for a
| east thirteen mles and nost likely for the additiepal twelve
mles to Ethe south as well.

Page 76, !
Thus the area oh the basin nmay be stated to be:

Proven : 12 square mles;
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.the ¥ seam has a
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Page 76 cont'd, page 77.

Probvable 14 square mles;
Likely 24 square mles;
Total 50 square miles.

TONNAGE OF COAL.
CARBON Rl VER:

' As is evident fromthis Report no coal can be said

to be proven., Rut on the geological evidence observed,
recorded and plotted it is clear that one is justified in
eoncluding that coal is commereial seams{30" plus in thickness)
exists +4in very large quantities. From that evidence one wéuld
seem warranted in trying to arrive at figures whieh would
represent the tonnages that one can'confidently expect in the
various areas into which the basin arbitrarily is divided.

‘MOST PROBABLE:

St would seemthat from Nine Mile creek to the south
and of T 319 and 320 ~ a length of approximately 3.25 mles and
a wdth ef two - there exi st the ten seams BeltS has plotted.
This is an area of 6.50 square mles.

. Beltz's work shows from 33 to 51 feet of workable coal
in the 500 foot gectien of coal bearing strata, which would nean
from 38,000,000 to 59,000,000 tons per square nle or a total

of betwden 247 amd 383 milion tons of potential coal.

The witer has traeced the F-G seans and marker for a
length of about 6.5 mles and with Beltz's work shows themto
exi st over a width of $wo far an area of 13 square mles. \While

meximm t hi ckness of 17 feet , sbgervations at
various places. show that this large thickness is at times only
4.5 feet of clean seal and for purposes of this analysis that is
tasken ag the average ever the area. The G seamlies 14 feet
lower and varies from5.3 to 6 feet in thickness. Assum ng 5.5
as an average, there are in the two seans.10 feet of coal, which
weuld nean a m ni mumof 11,150,000 tons per square mile = if
horizent@l « for a total of 145,000,000 tons. This quantity of
potential jreserve the writer considers assured beyond any
reasenable doubte.-

SLIGHTLY 1ESS PROBABIE:

From Nine Mile Creek north to the coal opposite the
Seven Mile eabin IS approximately 2.50 mles. From the south
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end of I 319 to the nost southerly seen outcrop is about 3.25
miles. For these additional 5.75 mles over a width of two,
there would be an additional 11.5 square mles. If all the

.seamg are proven to underlie this, there would be therein from
437 to 678 nillion tons.

Page 79
FAIRLY PROBABLE:

North of Seven MIle cabin the coal beds apparently
extend for about 1.5 miles., South of the last known outcrop .
coal float is found . in the'gravels for 12.5 niles.  Thus for "
fourteen mles at "the, ends, coal mght be found and if all the
seams exist, there could be an additional reserve underlyin
Ssone 28 gquare Nies which mght contain from 1,065 to 1,65
mllion tons nore. |

SUMMARY 3

Thus the potentialities may be expressed.:

MOST  PROBABLE 145,000,000 to 383,000,000 tons
SLI GHTLY LESS PROBABLE From 437,000,000 to 678,000,000 t on0
FAIRLY PROBABLE Froml, 064,000,000 to 1,6562,000,000 tons

Totals 1,646,000,000 to 2,7.3,000,000t ONsS

Lo

, Even the asspred mnimum of 145,000,000 tons nakes this
a mest ‘worth while regerve and the maxi mum expectancy of nearly
two and seven-tenths pillion tons would rank it as one of the
megt i nportant coal fields of Western North Anerica. The wjter
realizes that the above estimates are based on only a' prelimnary
set of observations but feels confident that further detail

study will confirm them

Page 80
° MARKETS AVAILABIE:

- As shewn under "Quality of Coal" the coal products
fromthis area are so superior that they can conmpete with any
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'Page 80 cont'd, Page 81. page 82.

eoal Iin North America. Therefore its markets extend not only
alfl along the Pacific Coast, but also to the Canadian nmarkets
to the east as far as Port Arthur, at the Western end of Lake
Superior. On the basis of its low preventable ash content alone
it%ean capture that nmarket at a premumin price of at |east
15%.

Then in many cases the haul age differential will be in
favor of this coal. The Uah and Womng coals have to come by
rail about 1300 miles to Seattle; 1200 mles to Portland and
900 to San Francisco. The Carbon River coal has all rail of 871
mles to Seattle and to Portland of 1060 mles. If rail and water
are used the distance to Seattle will be 790 by rail and 600 by
water;. to Portland, '800 and 900; to San F¥raneisco, 800 and 1600,
respectively. For the Canadian market, \West of Lake Superior,
the West Virginia eoals have to come 1600 mles against 1400°
frem Carbon River., !

The above is-only for the relatively small non-industrial
market. Since the war coal consuming industries have been built
on the coast; Xaiser's iron plant at Fontana and many others along
t he Columbia. The former reguires coke which with research
successfully conpleted can be cheaply made from this coal. If
this c@kin% operation is done near any large eity, the by-products
alene may De sold for a very large revenue.

It is realized that at present practically all the gas

‘used along the Pacific Coawt comes from|low grade oils or

refinery waste products but unfortunately for the United States
their petential oil reserves are being depleted very ra |dIP/
and it seens well within reason that wthin 15 years other fuel
sources will have to begin to be called on and within 30 years
eoal will largely replace oil for the making of gas for domestic
use and lubricants- and fuel for internal combustion engines,

Then fhere is the Alaska market. Wile Al aska has
| arge reserves of |lignite coal it doss not produce enough of the
right xind of coal for itg ewn use and this year (1943) 1s

1

i nporting coal "rai’l -hauled’ frem West Virginia to Pacific Coast
ports for water delivery to Alaska sea ports.

There is the Canadian market east of the Rockies. As
shown under transportation it is only %¥0s mles via Prince George
by rail fromthe nguth of Carbon River to Edmonton < the gateway
to the prairie provinces. In 1938 the Prairie Provinces

and Ontarie, Weat of Lake Superior, inported over 2,000,000 tons
of coal, nost of it from Pennsylvania and West Virginia. As :
shown under "guality of Coal * those coal s average about 10% ash
against 3.0 for Carbon River.
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EDMONTON, DUN-VEGAN AND B.C. RAILWAYS COMPANY
i McLennan, Al bert a.
Cctober 26, 1923.

699

M. J. A MGegor,
Manager ,
Edmonton.
Sear Sir:

In connection with the test of chal received from
Gethiﬁgs mne at Hudson Hope, | have the follow ng report
to make:

1 cu. ft. Hudson's Hope coal weighs 50 1bs. as
conpared Wi th Canmore 54 | bs.

On Cctober 1st, east way freight engine 6 |eft _
McLennan W th. 21502 1bs. Hudson's Hope coal on tender. This
engi'ne " had a full tonnage train 1160 tons |leaving and from
Kinuso to Smith 1375 tons, arrivi n% at Smth a distance of
132 mles, and an elapsed time of 17 hours and, 45 m nutes,
there was a large amount of coal still on_tender and |
decided to try and nake return trip to MclLennan.

After resting at Smth we l'eft Vestbound with 1050
tons. On arrival at Kinuso there were 3750 [bs. of 'coal on
tender. The evaporation test for the trip is as follows;

eoal consumed 17852 | bs.
wat er evapor at ed 142740 1bs.
wat er evaporated per pound of coal 7.99 lbs.

mles run 193
el apsed time 33 hours.

Fire was dunped at Smth in order to caul k engine.
On the entire trip ashpan was dun‘ged only three time, the
residue from ashpan wei ghed 674" |lbs. This was Iargery
unconsuned coal which had dropped through the grates on account
of the large openings. Gates are finger grates.

The cinders taken from aghpan at Smth weighed 179 |bs.
They were afterwards burned-in a heating stove and the resultant
ash weighed 67 1bs.

On Cctober 15, engine 6 on way freight |eft McLennan
With 26428 1bg. Canmore run of mne on tender hauling a train
of 1050 tons arriving Smth with 1160 tons.
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Page 102
3
The evaporation test as follows:
coal consuned 13773 | bs.
wat er evaporated 75750 | bs.
water evaporated per |b. of coal '5.5 |bs.

mles run 132, elapsed tine 12 hours.

Ashpan dunped four tines weight of ash and cinders 860
lbs. These tests were made without any change in the draft
appliances. After increasing the exhaust tip from4 /8" to 4
2 another test of Hudson's Hope was nmade on Cctober 18th wth
the followng results:-

coal consumed 10202 | bs.
wat er evapor at ed 78810 | bs.
water evaporated per |b. of coal 7.65
mles run 1 3 2

elapse time 14 hours:

_ Resi due from ashpans dunped at mdway on trip and at
termnal 400 Ibs. this as .on'the fornmer test being largely
unconsuned coal .

~The Hudson's Hope gives off an intense heat, burns a
“clear White flame, burns as freely as Pittsburg Coal but no
snoke, when fire is being replenished a few cinders are

di scharged from stack.

This ecoal does not coke but when burning has the
appearance of coke. The Canmore coal used in the conparative
test was lunp coal and a good sample of the best Canmore.

In the tests with Hudson's Hope coal the grates were
not shaken between termnals and a thin fire was maintained
It was necessary to keep a light fire as otherwise it would have
been inpossible to control it when the engine was shut off.

Yours very truly,

(sigried) "M, W. Boucher”.

Assi stant  Superintendent.
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CANADIAN PACI FI C RAI LVWAY QOMPARY
Chateau Lake Louise
Fil e 2 6
Iake Louise, Alberta,
29, 1925.
CONFIDENTIAL

&, F. T. Rochfort; Esq.
Roohfort Bridge,
Al berta.

My dear Rochfort:~

Qur Bead Ofice has witten me as follows: ™"The
information which you submtted to M. Ussher with respect
to the Peace River coal deposits is very |nterest|n%0part|cularly
when considered in conjunction with '"data which the Company
has already obtained on this subjects There seens to be no
question what soever about there being #ery:large quantities of
coal of excellent ﬁuallty not only in the locality to which you
referred particularly but also in surrounding territories. The
two prineipal difficulties in the way of realizing the benefits
of devel opment are, of course, |ack of transportation and the
matter of markets. | have no doubt yeu are famliar with
features of the Western coal situation having to do with the
produdtion capacity of the existing mines and the denand for
Western Coal. Sinee receipt of your communiéetien to Mr. Ussher
however I.have had sone correspondence with Mr., J. A Macgregor,
¥onager Oof the Edmonton, Dunvegan and British Col unbia Railway
Company and quote bel ow for your information, a letter which
he recently addressed to ne on the subjeet:.

""Wth regard 'to the attached correspondence which acconpanies’
your letter of Marech 30th, | mght say that the Carbon Creek
(river) coal seams are quite close to the Gethings Creek deposit
and in our investigations we cover both by the general term
"Huson's Hope® as both ¢reeks run into the Peace River in the
rapi ds near Hudson's Hope".

In 1923 seemthirty odd %gna, from the Gethings nmne were
delivered to us at” Peace Hiver grossing for test purposes and
froma sanple of the same ithe MIton Hersey Conmpany gave us the
foll owi ng analysis:

Poi sture 1.20
Vdl atile 15. 00
Fi xed Carbon 79.00
Ash 3.10

B.T.U, 14. 446



-921-
Page 104

The results of the test on locomotives ig well explained in
the attached letter from my Assistant Superintendent who
travelled on the engines and personally supervised the tests.

Further tests were made by the Canadian Pacific in the Calgary
Digtrict from ten tons which we sent to them to try out in

"Baker" heaters and in dining carg, In the former it gave good
gatisfaction but required careful watching to prevent overheating.
In the dining carg it acted well when trainsg were standing still,
but when running even with zll drafts closed, the heat was too
‘great and the top of ranges and ovens were too. hot for good
cooking. This was confirmed by tests in my own car; however, a
rem?%y could no doubt be found jin firing lighter and by special
drafts.

I asked the Gethings mine to let me have 100 tons early in_ June
for further tests for which we would pay $8.00 per ton at Beace
River but do not think they can deliver at that price at a profit.

If the mines were close to rail transportation the coal would
command & bhigh price either for steam or domestic purposes but
it is teo far away; further, the first fifteen miles of the river
trip is through rapids, dangerous a® all times but particularly
50 when the water is low.,

The newspaper clippings attached are greatly exaggerated and
were contradicted by me at the time of publication,”

_ I want you to treat this as confidential and would
explain that they do not ask for further information, or hold
out any encouragement. The first question that suggested itself
t0 me was: iz the Gethings coal ag good as yours, and is it in
a8 large quantities?

. I Hope all goes well with you, the little family and
the white faces, and Mrs. Gardon and 1 are wondering when you ’
migrate to your pew Cadboro Bay home. .

Xindest regards,

Yours very truly,

"Basil Gardon".
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Page 105, CARBON RIVER COAL CLAI MS
SUMMARY AND CONCLUSIONS=wme=a=

Thi s reconnai ssance exam nation of the Cdrbon River
Coal Claims was made during the first two weeks of August,
1928, and consisted of stratigraphic studies, neasurenments
of sections, correlation and the taking of sanples. Detailed
maps, cross-sections and columar sections were conpiled and
acconpany this report.

_ The clains are situated in the Rocky Mountging
35 m|es west of Hudgon's Hope, B, C. They li'e between 2500
and 3500 feet elevation on the-well tinbered |ower slopes of

the range on the west side of Carbon River between Seven and
El even ¥ile Creeks.

~ .The rocks exposed in the area belong to the Bullhead
Muntain formation, of Lower Cretaceous age and consisting
of about 3000 feet of coarse sandstones and congl onerates at
the base, and nore than 500 feet of interbedded find sandstones,
silts, shales, and nunerous coal sgeams at the top. The Upper
Of Gething Member OCCUrsS in a sgynelime or trough with a nunber
of subordinate folds, and parallels the Carbon River valley.
Superfieial, unconsolidated Quaternary sands and gravels are
found in the valleys ta a height of several hundred feet but.
in many places the streanms have cut throu'ah them and expose
good sections, particularly along Eleven Mle Creek.

On Seven Mile Creek a short section exposes Six
seans up to two feet in thickness and below the nouth 'on
Carbon River is a seam4.5 fet thick. On Hne Mile Creek is
a seam 5.4 feet thick and en Eleven Mle Creek a continuous
section over's mle long was studied and fromit nost of the
data in this report were obtained.

' The Blewen Mle Creek section contains. 33 outcrops
of ceal from emg inch to 17 feet thick which belong to nine
seans of goed cdal 2.5 feet or mrein thickness, and twelve
to fifteen seams less than 2.5 feet thick. The nine larger
seans have ja tetal nmaxinum thickness of B0 feet in a section
493 feet tHick. MCommewcial Seans", therefore, conprise 10%
of the “meetion, an unusually high percentage.

. The structure in this section consists of two
synclines or troughs separated by a short terrace or flat

400 feet long, She strata dip fromb5 degrees to vergical.

Over the clainms as a whole only scattered data were found
regardi ng structure! This data, however, i ndicates an
undul ating structurd with average dips from 5 to 20 degrees,
Sport akrupt and offen Steep fol ds are 1ikely to be found
locally and al so some small faults.
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