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Development of Northwestern Canada

ABSTRACT

The discovery and development of

mineral resources in North Western

Canada, particularly the Yukon Terri-

tory, has been aided by a major road

development program initiated by the

federal government, and a modern in-

tegrated transportation system based

on the container concept designed by

the White Pass and Yukon Corpora-
tion Limited.

Recent mineral developments have

led to a further upgrading of the

principal transportation system and

the establishment of a major deep-
water pont with related bulk loading

facilities which will be among the

largest of its type handling bace

metal concentrates.

Yukon since 1960 has indicated that

it is on the threshold of major changes
both in regards to its economy and its

distribution of population. Mineral

resources are in the forefront of

these changes. It has been said that

no part of Canada has prospered until

it has had good transportation facili-

ties. This statement may partly ex-

plain why Yukon development has

surged ahead relative to the North-

west Territories, certain areas of the

Canadian Shield, and Newfoundland.

Yukon not only has access to markets

of the Pacific Basin through an ice-

free part but also has access to con-

tinental Canada and United States
'

over [the Alaska Highway. There still

remain large areas of Yukon yet to be

developed. These areas will require
additional transportation facilities

which will in turn stimulate settle-

ment and economic activity.

The Klondike Gold Rush first

pointed to the need for Yukon trans-

portation. In 1898 a railway was built

between Skagway and Whitehorse, a

distance of 110 miles to the head of

navigation on the Yukon River. River

boats were established to serve Daw-
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son and other communities on the

Yukon River and its tributaries. This

system established the transportation

pattern for years to come. The White

Pass and Yukon Route survived the

gradual depletion of the Klondike, the

continual drop in Yukon population

and the depression years. During this

period the Carmacks coal field, the

silver camp at Keno Hill, the Klan-

dike gold fields and the needs of a

declining population were serviced.

The advent of World War II and the

THE B.C. PROFESSIONAL ENGINEER

entry of Uni-ted States into the con-

flict pointed to the defence needs of

‘Alaska and the necessity of a con-

tinental link or road with the 48

states. The Alaska Highway was built

through southern Yukon. Air-ports
were established and roads built to

service them. The C-anol Pipeline was

built from Norman Wells to White-

horse and' a service road built along
its route. This new system of access

resulted in a number of new mineral

discoveries. United Keno Hill Mines

entered into major production in 1948

and in 1951 an all-weather gravel road

was constructed to service the camp.

Truck transport then took over and

the well-loved river boats were re-

tired in 1955.

In 1958 an entirely new road pro-

gram was embarked upon by the Cana-

dian Government. This program is be

ing continued and enlarged upon to-

day. Since 1958 the Watson Lake de-

velopment road, Nahinni Range Road,
and Dempster Highway have been
built. The Whitehorse Keno-Dawson
Road has undergone major recon-

struction. The Taylor Highway, Canal

and Aishihik roads have been im-

proved. The present government en-

visages a series of road loops arranged
in such a manner that any resource

project will not be more than 200

miles from a permanent road. These

loops are proving popular with tour-

ists and therefore will provide multi-

ple use. Reconstruction of the Sixty-
mile Highway and construction of an

all-weather haulage road into Clinton

Creek, the site of a major new as-

bestos mine, have recently been com-

pleted. Construction is under way on

the Ross River-Carmacks road which

will serve the new Ross River-Van-

gorda area, the site of a major new

lead zinc mine.

The foregoing road program is the

transportation pattern developing
within Yukon.

Access to the outside world is sup-

plied by the Alaska Highway to con-

tinental Canada and the United States,
the Haines Highway, and by the White

Pass & Yukon Route to Skagway and

Vancouver. Communities and mining
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developments located along the Alas-

ka Highway are supplied daily by
truck transport with commodities ori-

ginating in Whitehorse, Edmontén,
and Vancouver.

‘

5' it in D. W‘ («‘2'
staf‘sffi‘ $335332?!“

The route of the White Pass and Yukon railway passes through rugged terrain.

The average payload on the Alaska

and Mayo Highway is in the order of

16 to 25 tons and is subject to govern-

ment regulations. Highway haulage
distances to railhead at Whitehorse

Engineering Drillers Limited
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Wash Boreing Rig on a Light Portable Raft

Foundafion

Test Drilling

1893 Triumph St.

Vancouver 6, B.C.

Telephone: 254-1232
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vary as does the direction. The

Clinton Creek asbestos development is

located 395 road miles north-west of

Whitehorse whereas the United Keno

Hill operation. is 287 miles to the

north. Cassiar Asbestos is located in

Northern British Columbia at a dis-

tance of 357 miles south-east of rail-

head at Whitehorse. In order to ser-

vice these various mines multipurpose

highway vehicles have been designed
to allow maxim-um backhaul of pet-
roleum products. The White Pass &

Yukon Route maintains an integrated

transportation system from Vancouver

via ship, rail and truck to various

Yukon points. This integrated trans-

portation system was established in

1955 when it became apparent that

three non—integrated systems (ship,
rail and truck), with the various paper

work and rising costs, could not con-

tinue to serve the needs of Yukon.

Integration became the company

policy and a system was developed.
A special container'ship (Clifford J.

Rogers) was designed and built. This

was the first specially built container

ship in the world. The northern con-

tainer integrated system was opera—

tional in 1955’.

In 1965 over 8.5 million'dollars were

spent in upgrading the container facili-

ty and the constructing of a tanker-

container ship designed specifically to

serve Yukon and Northern B.C. This

program was‘based largely on ex‘

perience gained with the original con

tainer concept. A tanker-container

ship, (Frank H. Brown) was construe

ted which is capable of handling up tr

6,500 short tons of combined genera

freight and bulk petroleum products

Petroleum product capacity is approx

mately one million gallons. This Sill-1
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has been making 25 round trips a year

year of 1700 nautical miles per trip.

This year it has been put on an ac-

celerated schedule. It is designed to

handle 200 containers below deck and

50 above. The outside dimensions of

the container are 25'3" x 8'8" and

consist of vented, heated, dry and re-

frigerated units. Trays were designed

to handle palletized concentrate and

items not adaptable to containers.

Racks were also built to handle freight

longer than 25 feet. These units are

handled by a ship’s gantry crane at

a rate of one unit every three min-

utes. Speed of unloading is governed

by the ability to remove containers

from dock area. Straddle carriers

transfer the containers from one

facility to another at Vancouver, Skag-

way and Whitehorse. Rail cars and

flat deck trucks have been adapted

to handle these units. Provisions have

up to 80,000 pounds. A sister ship to

der construction and when combined

with present operations this June

will give Yukon and Northern B.C.

weekly service. Yukon today is linked

to the “Outside” by one of the

world’s most modern and efficient in-

tegrated transportation systems.

Anvil Mining Corporation announced

late in 1966 the possibility of produc-

tion from their massive lead-zinc de-

m.am“... .1,

Kirwen Engineering Ltd. were the designers of this revolutionary container for transporting
also been made to handle weights of-

the Frank H. Brown is presently un-.

metal concentrates. The payload to tare weight ratio is more than twice that at other can-

tainors, a factor of great importance in its use by White Pass and Yukon Route in their

highway and railway operations. The photograph shows the prototype undergoing a road

test. Full-scale fatigue tests were also devised to simulate in the shop the severe and

continuous rocking and twisting of the container throughout its life on trailer and rail car.

This deposit at that time had a drill-

proven reserve in excess of 40 million

tons of 10 per cent combined leadnzinc.

This reserve has since been con-

siderably enlarged. Production is sche-

d-uled to start in late August 1969 at

the rate of 370 thousand tons of lead

and zinc concentrate per year.

posit in the Vangorda—Ross River area. Anvil Mining Corporation Limited

and the White Pass & Yukon Route

jointly announced on December 4,

1967 that a contract had been signed

covering the transportation of An-

vil’s lead and zinc concentrate to tide-

water. This contract covered an initial

operating period of eight year-s com-

mencing in 1969.

The concentrates will be trans-

ROAD BUILDING

crawler pads,
corner bits and cutting edges,

‘

LOGGING AND
'

SAWMILL EQUIPMENT

rigging fittings, log hauls.

kicker arms, manganese steel chain.

wear bars, sprockets.

PULP PROCESSING

stainless pipe fittings, elbows, tees, valve parts.

chip conveyors.

hammer hog grates and hammers.

ENGINEERED MARINE

STRUCTURES FITTINGS

suspension sockets propellers

expansion joints, anchors,

bridge bases and roller castings, bollards,
custom castings. cleats.

V

A-1 STEEL AND IRON FOUNDRY LTD.

1775 Clark Drive, Vancouver 12, 8.0. 253-7171

Quality controlled castings for industry

ripper teeth, blades, grouser steel g
replacement ring sprockets,

rock guards.
‘-

H & C class chain.
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. construction in stages when required,
_

and is related to Yukon mineral de'

velopment. The first stage will handle

500 thousand tons per year, the second

up to 3 million tons and the third
in excess of 10 million tons.

The first stage is presently under

construction. A ship basin has been

dredged in the tidelands at the head
of Lynn Canal. This ship basin was

excavated in fluvial sands and gravels
deposited by the Skagway River. It

has a useable dimension 350 feet wide.
1300 feet long and is dredged to a

depth of 42.5 feet below mean low

low water. The basin is oriented in a

northeast southwest direction which

parallels the prevailing winds.

The dredged material was used to

reclaim approximately 26 acres of

tideland adjacent to the ship basin.

There is additional acreage adjacent
to the reclaimed lands that could be

used if necessary. Approximately one

million yards of sand and gravel were

dredged to form this ship basin.

Construction is presently underway
on a concentrate storage shed 720

feet long and 150 feet wide. Conveyor
belts 48 inches. wide will be fed

through any two of five feeders by
front end loaders. These conveyors

iii
5::

Artist's concept of Skagway terminal showing deepwafer ship basin and related facilities.
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Skagway port facilities, upgrading the

present railway, and its possible ex-

tension. These studies enabled an im-

mediate start to be made on final en-

gineering for the accommodation of

'

sported 230 miles from the mine site

to Whitehorse by truck and 110 miles

from Whitehorse to the port of Skag-

way, Alaska by rail. At Skagway a

harbour and bulk loading facility is
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being built by White Pass to load the

concentrates into deep water ships for

shipment to Japan.
'

Prior to the Anvil developments,

White Pass & Yukon Route had con-

ducted extensive feasibility studies for

Anvil shipments.

It was found that the port of Skag-

way could handle in excess of 10 mil-

lion tons per year throughput of bulk

shipments. A master plan for this

possible throughput was designed for

will supply a fixed shiploader with a

belt delivery capacity of 1500 tons of_
base metal concentrate per hour.

The concentrate shed will hold up

to 100 thou-sand tons of concentrate

and' will be supplied by a travelling

salami
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Typical wood trestle. Tunnel driven in 1898.

rotary gantry which will remove spe-

cial containers from a unitized train,

adjacent to the shed. These containers

will be transported to the nearest of

five dumping bays and emptied. Con-

centrate will then be stacked and

stored by front-end loaders.

This bulk loading facility will be

one of the largest of its type in the

world- handling base metal concenv

rt-rate.

Simultaneous with port construc-

tion, a complete upgrading of the

present railway .is underway. The

original roadbed and structures were

built to a Coopers E27 rating and a

36 inch gauge. An analysis of present

and future loadings coupled with a

projected increase in train frequen‘
cies indicated a strengthening of the

existing roadbed to a minimum

Coopers E40 equivalent and that new

structures and relocation work should

be built to standard gauge specifica-

tions but with 36” gauge track. Trest—

les were strengthened and two addi-

tional stringers were added to the

decks. Three trestles are being re-

placed with steel girder spans. A

large 215 ‘foot high steel bridge is

being replaced by a smaller girder

bridge and a 700 foot tunnel. All of

~the many concrete gravity retaining

walls have been strengthened by the

installation of vertical anchor beams

at'lO foot intervals tied into solid

rock by horizontal anchor rods. Some

scaling and widening of the road-

bed is also planned.
'

Two hundred new rail cars are on

order. These cars will be equipped
with the latest type braking system .

and roller bearings. The cars are spe-

cially equipped for use on up to 3.9

per cent grades and up to 20 degree

curvature as existing on the present

railway. Seven new diesel-electric

locomotives are also on order. These

locomotives will develop a useable

1200 horsepower and will have an

operating weight of approximately
110 tons. Special attention has been

given to the dynamic braking action
of these locomotives. It is at present

visualized that up to four locomotives

will be used in tandem hauling a

1500-ton trailing load consisting of 35'

cars each carrying a payload of 30

tons of concentrate.

The Federal Government has under-

taken to upgrade existing gravel roads

and new construction on the Anvil-

W~hitehorse truck route to handle 95

thousand pound gross vehicle weights.
New tractor trailer equipment is be-

ing developed to handle the special

A 700-“. funnel will help eliminate 215-ii. steal bridge

concentrate containers. A complete

study of trailer deflection caused by

roadway irregularities has been com-

pleted. Special trailer arrangements

are being d-evised so that mill supp-

lies, packaged goods, coal, and pet-

roleum products can be backhauled

on the same unit used to haul out-

bound containerized bulk concentrates.

Thirty-five tractor trucks and an

equivalent number of semi~t-railer

units are on order.

The smallest but an important unit

in this new transportation develop-
ment is the container. The design
criteria were severe, some of which

were: ability to operate in tempera-
tures ranging from 75 degrees below

zero to 100 degrees above, to be

waterproof, d:ustproof and contamina-

tion free, to be filled and emptied
easily, and to be light in weight for

highway haulage. Many shapes, sizes

and profiles ranging through rectangu-

lar, circular and disposed vertically,
circular and disposd horizontally as

well as a number of variations of the

truncated circle were investigated.
The final shape chosen is approxi-
mater the shape of the bottom half

of a tear drop in cross-section, be-

cause it is the shape that a free
hanging membrane would naturally

President

ASBESTOS CEMENT PRODUCTS LTD.

Manufacturers of a Complete Line of Asbestos Cement Building Materials

FACTORY and OFFICE: 11105 Bridge Street, North Surrey, B.C. . Telephone: 521-4868 (area code 604)

We have had the privilege of supplying materials for the following projects.-

MocMiIlan, Bloedel & Powell River Ltd. - Hormoc, Port Alberni, Powell River; B.C. Forest

Products Ltd. _ Crofton; Crown ZeIIerbach Ltd. - Elk Falls; Rayonier Canada Ltd. - Woodfibre;
Canadian Forest Products Ltd. - Port Mellon; Celgor Ltd. - Prince Rupert; Kamloops Pulp and

Paper Ltd. - Kamloops; Northwood Mills Ltd. - Prince George; Endako Min-es, Ltd. - Endako;
Sherritr Gordon Mines Ltd. - Fort Saskatchewan; Imperial Oil Ltd. - loco; Western Chemicals

Ltd. — Edmonton; Clayburn Harbison Ltd. - Abboisford,‘ Skeena Kraft Ltd. - Prince Rupert;
Crestbrook Forest Industries Ltd. - Skookumchuk, B.C.; NOranda Copper Mills - Bellingham,
Washington; B.C. Dept. of Highways (Tunnel Liners) - Sailor Bar and Saddle Rock, B.C.
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take under a suspended load.‘ This

shape was derived by experimentation
and model construction.

Various materials were also con-

sidered ranging through steel, wood,

aluminum, rein-forced plastic, magne-

sium and nylon. All materials except
two were rejected because of price,

Weight, durability, availability, main-

tenance or unsuitability in service;

finally aluminum was chosen in pre-

ference to steel because of its weight

and cold weather characteristics.

A prototype was built and subjec-

ted to a severe racking (twisting)

test. At first considerable difficulty

was encountered with fatigue failure

at the corners where lateral and longi-
tudinal extrusions met. This was

Dredging underway in Skagway ship basin

finally overcome by increasing the

radius of the corners and increasing
the flexibility of the lateral extrusions.

The prototype was then loaded and

tested under expected highway condi-

tions; Dumping tests were also carried

out to test deflection of the under-

side longitudinal extrusion when under‘

maximum load conditions. Final plans
are now being drawn and some 200 of

these containers will be ordered short-

ly. It is interesting to note that the

container weighs approximately 2000

pounds and its l-id 250 pounds and has

a designed load capacity in excess of

30 tons of lead or zinc concentrate.

At Whitehorse the transfer of the

container from truck to rail will be

accomplished by a travelling over-

Refoining wall ready for reinforcing by
anchor rods and vertical bars

head gantry. This gantry will straddle

one rail siding and the road and be

able to travel the full length of a

train. The gantry will be rubber

mounted.

At Ska‘gway a gantry will remove

the containers from rail' cars and

rotary dump them after projecting
them into the concentrate shed at

their respective bays. This gantry
will be rail mounted.
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STAMFORD ALTERNATORS

3M THERMOELECTRIC GENERATORS

YANMAR DIESEL ENGINES

ZEUS PORTABLE GENERATOR CO.
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’I‘his primary transportation system

presently under construction is de-

signed to handle the immediate future
requirements of Yukon. These facili-

ties can be quickly expanded when

called upon to handle the Yukon re-_

quirements of the foreseeable future

including the development of the large

.iron deposits of the Snake River.

The effects of the road building

program of the Federal and Territorial
Governments, the presence of an effi-

cient and modern primary transporta-

tion system, the increase in world

metal markets (particularly around

the Pacific Basin), devaluation of the

Canadian dollar, and influx of. foreign

capital are evident in the high level of

economic activity in Yukon today.

The foregoing has outlined what

has and is taking place in Yukon in

reSpect to transportation. The vision

of greater developments for Yukon is

closer to actuality than ever before.

Discovery, development, and confirma-

tion of mineral deposits, particularly

since 1960, are very encouraging. New

access roads and new methods of

transportation will all play their part.

A railway extending gradually north

almost to the Arctic Ocean and

branching out east and west will be

of prime importance. This will not

happen overnight. Time, hard Work,
much money wisely spent, much

labour economically employed, and

much careful
'

planning by mining,

government, and transportation in-

terests will be necessary. These added

facilities will ensure that Yukon will

develop into a productive and self-

sust-aining entity making its full con-

tribution to the growth of Canada.
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