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ABSTRACT INTRODUCTION

Full development of a proposal to divert the
headwaters of the Yukon River drainage from Canada
into the Taiya River valley of Alaska would make avail-
able more than a half million kilowatts of electrical
energy. Utilization of this block of power, for which
there is at present no local market, will require an
industrial and community development of appreciable
magnitude. Suitable sites for industrial and community
development near the proposed power source are limited
because of the extremely rugged and mountainous ter-
rain of the Lynn Canal area.

This report considers potential industrial areas
at Skagway, Taiya River, Ferebee River, Lutak Inlet,
Haines and vicinity, Klukwan and vicinity, Haines to
Klukwan along the Haines cutoff, Berners Bay, and
Juneau and vicinity. The factors considered in their
evaluation are topography, geology, climate, water
supply, transportation facilities, and transmission-
line routes from the source of power.

It has long been known that a large block of
hydroelectric power could be developed by diverting
water from the headwaters of the Yukon River in
Canada to some point in the Taiya River valley near
Skagway, Alaska. Such a project would involve dam-
ming the Yukon River at Miles Canyon near Whitehorse,
Yukon Territory, to develop storage in a series of
interconnecting lakes and diverting from one of these
lakes, Lake Lindeman, by tunnel through the Coast
Range to a power site, or sites, in the Taiya River
valley. The potential power would be a half million
kilowatts or more, the exact amount being dependent
on the amount of water that can be diverted. This
plan is generally referred to as the Yukon-Taiya
Project.

This project has an international aspect, involv-
ing the United States and Canada as well as Yukon
Territory, the Province of British Columbia, and
the Territory of Alaska. Obviously there must be



proper agreement between the governmental
units before any actual development can be under-
taken.

The Aluminum Company of America (Alcoa)
announced plans in August 1952 (Eng. News Record,
1952, p. 21) for developing the Yukon-Taiya Project
at an estimated cost of $400 million. According to
this announcement the completed project would pro-
duce 200, 000 tons of aluminum metal annually, would
develop more than 1 million kilowatts of power, and
would require an area of about 20, 000 acres or more
than 30 square miles. The construction and subsequent
operation of the project would result in a town having
an estimated population of 20, 000 or more.

Purpose and scope

The purpose of this report is to present informa-
tion relating to the various locations in Alaska where
industrial communities might be established to use the
power from the Yukon-Taiya Project. These locations
are discussed considering the topography, geology,
climatic conditions, water supply, transportation, and
transmission-line requirements. The following loca-
tions are described: Skagway, Taiya River, Ferebee
River, Lutak Inlet and Chilkoot Lake, Haines and
vicinity, Klukwan and vicinity, Haines to Klukwan,
Berners Bay, and Juneau. The general geographic
and topographic conditions of the areas are shown on
sheets 8 and 9 of the International Boundary Commission
maps as well as on the Juneau, Skagway, and Atlin
quadrangle maps, published by the U. S. Geological
Survey (scale, 1:250,000). More details of some of
the areas are shown on quadrangle maps (scale, 1:63, 360}
also published by the U. S. Geological Survey. Refer-
ence to these maps are made appropriately in the text
that follows. Aerial views of Skagway, Haines,
Berners Bay,and Juneau are shown in figures 3, 4, 5,
and 8. No attempt has been made to delineate specific
areas or determine available acreages at the locations
as map information now available makes this imprac-
ticable. Furthermore, what might be a suitable site
for one type of industry would be unsuitable for another.
Some industries might require a comparatively flat
area whereas hillside topography would be advantageous
for others.

General considerations

The entire Alaskan area under consideration is
mountainous having altitudes that range from sea
level to more than 5,000 feet. Deep water fiords,
ice-free the entire year, extend far into the moun-
tains. The only flat and subdued topography suitable
for community and industrial use is in the larger river
and stream valleys and along certain isolated portions
of the coast. The mountain slopes are invariably too
steep for the usual types of habitation and industrial
installations.

All areas that can be described as flat, or nearly
so, consist of sand and gravel or glacial till, most of
which is easily excavated but in many cases is not a
good foundation material for large industrial plants.
Areas that could provide firm bedrock foundations are
rare and have a sloping surface, generally quite steep.

Power generated in large blocks generally, can
be transmitted distances up to 300 miles or more
(Barrows, 1943, p. 572) to bring it to communities
and load centers. At present neither large communi-
ties nor load centers exist within practicable trans-
mission range. Therefore, an industrial development
requiring the amount of potential power available must
be planned and considered as part of the development
of the project. Owing to the rugged topography and
adverse climatic conditions the cost of transmission-
line construction would be extremely high. Maintenance,
particularly during winter months would also present
a difficult problem. The foregoing conditions dictate
the desirability of considering locations as close to
the source of power as possible. Consequently, atten-
tion is first directed to the possible locations nearest
the source of power and then working away, from there.
Juneau, 90 miles from the source of power, is the
most distant.

An adequate water supply, as to quantity and
quality, is one of the most important considerations
in evaluating the location of a possible industrial site.
The demand for domestic water supply can be estimated
reasonably well by reference to the demands of various
cities. According to a report of the Water Division of
Tacoma, Wash., the domestic consumption was 221 gpd
per capita for the year 1948. Anchorage, Alaska,
uses between 300 and 400 gpd per capita during the
winter months. A large part of this demand is due to
the practice of leaving faucets slightly open during
cold weather to prevent pipes from freezing. A
properly designed and constructed system could un-
questionably lower this amount appreciably. For
estimating purposes in this report a domestic consump-
tion of 300 gpd per capita has been used. Assuming
that a town with a population of 25, 000 will result along
with the industrial development, the water requirement
would amount to 7.5 mgd or 23 acre-feet per day which
is equivalent to a flow of 11,6 cfs.

The requirements for industrial water supply
vary widely with different industries. Until the type
of industry and types of processes planned for the
Yukon-Taiya Project are known, reliable estimates
cannot be made. According to present indications the
principal installations in the area under consideration
will be made by the aluminum industry. Studies of
the requirements for industrial water supply are now
in progress by the Geological Survey. These studies

show (Davenport, letter dated Dec. 24, 1952) that the

main demand for water in the manufacture of aluminum
is in the reduction of alumina to the aluminum metal.
This process requires from 10 to 50 gallons per pound
of finished aluminum metal. This wide variation is
due to several considerations. Where water supplies
are limited or where stream pollution is a factor, a
high degree of recirculation can be employed in which
case the demand can be as low as 10 gallons per pound.
A "once through" system may be used when the demand
is as much as 50 gallons per pound if water supplies
are plentiful and stream poliution is not a factor.

For a plant with a 400 million pound annual production
of aluminum metal the corresponding water demands
would range from 17 to 85 cfs.

The production of alumina from the bauxite ore
requires about 1 gallon per pound of alumina. Two
pounds of alumina are required to produce 1 pound of



aluminum metal. Eighthundred million pounds ofalu-
mina would therefore be required to produce 400 million
pounds of aluminum metal. Usingthe relationship of

1 gallon of water per pound of alumina results in a demand
of 3.6cfs. For thepurposeofthis report this figure can
bedisregardedas itis comparatively small in relationto
the other needs and it seems unlikely that the bauxite ore
would be shipped to Alaska for reduction to alumina.

Aspreviously stated the main demand for water is
inthe reduction of the alumina to aluminum metal and the
process may require as muchas 85 cfs for the development
under consideration. For areportof thiskind it seems
advisable to consider the maximum demand that may occur
or85cfs. Thisvaluealongwiththe estimated 12 cfs for
domestic water supply totals 97 or about 100 cfs. This is
equivalent to 72,000 acre-feet per year. Thisvalueis
for the proposed development by the aluminum industry
and the supporting community. Itisprobablethatother
industries may also develop which, along with the sup-
portingcommunity, would also require a large volume of
water. For longrange development studies water re-
quirements of more than 100 cfs should be considered.

As final planning stages are approached and if water
supplies are limited certain conservation measures
may be employed to bring the requirements within the
supplies readily available.

The contemplated industrial development will most
likely fall in the class of electrochemical or electrometal-
lurgical industries. Large volumes and tonnages of mate-
rial will have tobe handled, and the main transportation
of raw materials to the sites and finished products to points
of distribution will be by water. "Harbor conditions are
therefore an importantconsideration. These are shown
onmany U. S. Coastand Geodetic Survey charts.

The Lynn Canal (fig. 1) area has pronounced tidal
variations. Anyharbor construction mustbe designed to
accommodate vessels throughout the entire tidal range.
The elevations of the tide planes at Skagway (U. S. Coast
and Geodetic Survey, 1941, p. 164) based onobservations
duringthe period September 1908 to August 1911 and re-
ferredto mean lower low water are as follows:

Feet,
Highest tide (Oct. 30, 1909)-m=-mmmmeomccmmma- 22,%2
Higher high Water---eeeeccmmcomcccmcccccaanaa- 16.64
Mean high Water--ee-ecececmccccmaccccccccacnaa. 15.66
Half tide leveleemec-cccccccccccccccmccccacnana 8.62
Mean low Watereee=e-ceecccecccccccecceccccccaaaa 1.58
Lower low water-----c-ccecaccccccmcccccccccncaa 0.00
Lowest tide (January 16, 1911)-c-ceccococcnnnn - 5.38

The foregoing table indicates that the extreme tidal
variation may be close to 30 feet.

Fuel supplies, except wood, arenotavailableatany

of the locations considered and must therefore be imported.

Homeheating in southeastern Alaska utilizes petroleum

products extensively. Very little use is made of coal for
this purpose.

Climatic conditions, although important, will
not likely be the deciding factor in selection of
suitable industrial sites. Climate is discussed,
however, for the various suggested locations.
Data on precipitation, snowfall, prevailing wind
direction, and temperature at Skagway, Haines,
Klukwan, and Juneau are shown in table 1. Mean
monthly values for precipitation and temperature

for these four stations are also shown graphically
in figure 2.

Earthquakes have occured in the past throughout
southeastern Alaska and can be expected to occur in the
future at all of the locations discussed in this report.

Yakutat Bay, about 150 to 175 miles northwest of Lynn Canal,
experienced earthquakes in September 1899 that rank with
the most intense earthquakes ever recorded in the World
(Tarrand Martin, 1912, p. 128). Inplanninganylarge-
scale development in the Lynn Canal area the destructive
effects of earthquakes should be considered.

Asadevelopment of this kind can be planned inad-~
vance, it seemslogicaltoassume thatthe resulting
communities can take advantage of the most up-to-date
techniques and trends of city planning and avoid some of
the undesirable features of many industrial centers inthe
United States. Proper zoning should remove residential
areas from the industrial or factory sites. Amongthe
factors to be considered in zoning, mention should be made
of airpollution, maximum utilization of available sunlight,
and disposition of industrial wastes.

Maps and aerial photographs

The areas under consideration are shown on the
following maps:

U. S. Geological Survey:
Base maps:
Alaska map B, 1952. Scale, 1:1, 584, 000.
Also shows adjacent areas of
British Columbia and Yukon Territory.
Alaska map E, 1953, Scale, 1:2, 500, 000.
Also shows adjacent areas of
British Columbia and Yukon Territory.
Alaskan Reconnaissance Series{scale, 1:250, 000):
Atlin quadrangle, 1951. Contour interval,
250 feet.
Juneau quadrangle, 1950. Contour interval,
200 feet.
Skagway, 1953. Contour interval, 200,
250, and 500 feet.
Quadrangle maps (scale, 1: 63, 360):
Juneau B-2, B-3, D-4, andC-3 (in
preparation). Contour interval, 100 feet.
Skagway, A-1, B-1, C-1, andC-2, 1952.
Contour interval, 100 feet.
Quadrangle maps (scale, 1:24, 000):
Juneau and vicinity, 1950. Contour interval,
40 feet,

U. S. Forest Service:
Tongass National Forest, 1951. Scale, 1:750, 000.

U. S. Coast and Geodetic Survey:
Charts: 8235 Gastineau Channel and Taku Inlet.
Scale, 1:40, 000.
8302 LynnCanal-Icy Strait to
Point Sherman.
Scale, 1:80, 000.
8303 Lynn Canal-PointSherman to
Skagway. Scale, 1:80,000.
8202 Midway Islands to Cape Spencer,
including Lynn Canal.
Scale, 1:209, 978.
World aeronautical charts:
116 Mount Hunt. Scale, 1:1, 000, 000.
138 Mount Fairweather.
Scale, 1:1,000,000.
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The most recent aerial photographs of the areas
considered in this report were taken in 1948 by the
U. S. Navy. These 9 by 9 inch single lens vertical
photographs carry the symbol SEA. The photographs
were taken with a 6-inch focal-length camera at a fly-
ing height of 20, 000 feet and have an approximate scale
of 1:40,000. The films are on file with the Topographic
Division, Regional office of the U. S. Geological Survey,
Denver, Colo.

Another set of aerial photographs was also taken
by the U. S. Navy in 1948. These photographs were
obtained at the same flying height, 20,000 feet, as the
vertical photography described in the previous paragraph.
They consist of two wing pictures, the axes of which
are 18° to the left and right of the vertical. The photo-
graphs were taken with a 12-inch focal-length camera
and have an approximate scale of 1:20,000. These
films are on file with the U. S. Forest Service,
Department of Agriculture, Washington, D. C.

DESCRIPTION OF SITES

In the following descriptions, the various localities
have been considered as individual units although some
of these units may be combined as a larger unit or area.
The Skagway-Taiya River units could be considered as one
general area. Similarly, any large-scale development
in the immediate vicinity of Haines undoubtedly would
be accompanied in time, by other developments at
several points on the Chilkat Peninsula, along Lutak
Inlet, and from Haines toward Klukwan. In describing
the locations individually several considerations are
set forth, and from this information the possibility and
effect of combining localities can be visualized.

Skagway River valley

Skagway is at the mouth of the Skagway River
which enters the Talya Inlet 3 miles from its upper end,
and is about 90 airline miles north-northwest of Juneau.
The Skagway River valley is shown on the Skagway B-1,
Alaska quadrangle map and also in figure 3. Skagway
is the tidewater terminus of the White Pass and
Yukon Railroad. The inland terminus is Whitehorse,
Yukon Territory, where connections can be made with
the Yukon River boats and the Alaska Highway. The
present population of Skagway is about 700. The
population during the gold-rush days in the early part
of the century has been estimated to have been as
high as 35,000, although this number may be excessive.
Whatever the actual census was at that time, it was
distinctly a gold-rush boom-town type of population,
and these figures should not be taken as a measure
of the size of a modern city that could be developed
there.

The flat bottom of the Skagway River valley for
2% miles upstream from its mouth is only half a mile
wide at the widest point. It narrows and is less than
a quarter of a mile wide at the mouth of the East Fork
which enters at about mile 4. The altitude at the
mouth of the East Fork is slightly more than 200 feet;
thus the average stream gradient is 50 feet per mile in
the first 4 miles. Upstream from the mouth of East Fork
the stream gradient is steep and irregular and large
flat areas are lacking. The channel of the Skagway
River is only a few feet below the canyon floor, and
protective works are necessary to keep it from changing

its course and causing extensive damage to the town
and railroad bed. At presenta gravel levee about
2 miles long affords this flood protection.

The valley walls of the Skagway River valley are
composed of quartz diorite, a coarse-grained, massive,
igneocus rock that comprises most of the Coast Range
batholith extending through the core of the Coast Range.
The valley floor is composed of stream-laid sand and
gravel that completely bury the bedrock surface of the
valley. The depth to the bedrock surface is not known,
but it is almost certainly several hundred feet. In
the center of the valley in the town of Skagway, bedrock
is possibly as much as 600 feet below the surface.

This valley fill could provide an unlimited supply of
sand and gravel for construction purposes.

The main climatic features are summarized in
table 1. Precipitation and snowfall, 26.4 inches and
38. 6 inches respectively, are rather low for south-
eastern Alaska. Temperatures range from a minimum
of -22 F to a maximum of 92 F, the annual mean being
40.2 F. Information is not available on the wind
velocities, but the winter winds in Lynn Canal may be
extremely severe having velocities more than 100 miles
per hour; the stronger winds are prevailing northerly.
A comparison of precipitation, and temperature for
Juneau, Haines, Skagway, and Klukwan is shown
graphically in figure 2.

The present water supply for Skagway is obtained
mainly from Lower Dewey Lake, but some residents
have individual wells. The following paragraph on the
Dewey Creek basin has been abstracted from "Water-
powers, southeast Alaska" (U. S. Federal Power
Commission and U. S. Forest Service, 1947,p. 75-76).

"Dewey Creek enters the Taiya Inlet 2. 3 miles
southwest of Skagway. There are two lakes in the
basin. Upper Dewey Lake has an area of 34.4 acres
at the 3,073 foot elevation and Lower Dewey Lake has
an area of 32.8 acres at the 452 foot elevation. Icy Lake
has an area of 3.4 acres at the 765 foot elevation,
emptying into Icy Creek which flows one mile south-
easterly to its confluence with Dewey Creek 300 feet
upstream from the head of Lower Dewey Lake.

Snyder Creek originally flowed into Dewey Creek

800 feet downstream from the outlet of Lower Dewey Lake
but has been diverted from its natural course and now
empties into Lower Dewey Lake. Reid Falls Creek,

a tributary of the Skagway River, has been diverted

also into Icy Lake, which in turn brings this water in

to Lower Dewey Lake. The natural drainage area at

the outlet of Lower Dewey Lake is 4.2 square miles.
The drainage of Snyder Creek is 1,2 square miles, and
that of Reid Falls Creek is 2. 8 square miles, both of
which have been diverted into Lower Dewey Lake mak-
ing the total drainage area at the outlet of this lake

8.2 square miles. Comparing the precipitation at
Skagway with that at Juneau it has been estimated that
the discharge would be 3.5 second-feet per square

mile and the mean discharge for the area draining

into Lower Dewey Lake would be 29 second-feet. The
discharge during winter months would be considerably
below this figure, and there are no storage opportunities
available whereby this flow could be equalized. "

The foregoing estimate of a mean discharge of
29 cfs would correspond to a mean annual runoff of
48 inches. The mean annual precipitation at Skagway



























The character of the subsurface of suitable
sites ranges from bedrock veneered with glacial
till and elevated beach deposits to silt, sand, and
gravel valley-fill, Metamorphosed slate, graywacke,
and lava flows can be expected a short distance
below the surface on Douglas Island, Auke Bay,
and Tee Harbor. Mendenhall Valley is a flat
area of 3 to 4 square miles filled with a very
thick deposit of glacial outwash consisting of
silt, sand, and gravel. The nature of the materials
is such that abundant ground-water supplies probably
could be easily developed. Pearl Harbor, Lemon Creek,
and Eagle and Herbert River valleys are low areas
of limited extent largely composed of sand and
gravel.

The climatic conditions for Juneau are shown
in table 1 and figure 2 and are fairly representative
for the areas north of town, except that precipi-
tation values are probably about two-thirds those
of Juneau. The snowifall at Juneau is about the
same as at Haines and Klukwan.

Juneau and Douglas obtain their water from
surface sources. Juneau has three systems, all
privately owned, that divert water from streams
issuing from the mountains back of town. Gold Creek’
provides the principal source of water, Douglas
obtains its water from a stream back of town.
None of the systems is capable of much expansion
and any development outside of the present city
limits of Juneau and Douglas would have to obtain
its water elsewhere. Possible sources of water
are Fish Creek and other- streams draining north-
easterly from Douglas Island, Montana Creek for
the Auke Bay and Mendenhall Valley area, and
Peterson Creek and Lake for Tee Harbor,

Pearl Harbor, and Eagle and Herbert River valley
areas. Ground-water supplies probably could be
developed, particularly in the Mendenhall Valley
and the Eagle and Herbert River valleys, but
these areas should be investigated by test wells
before definite statements can be made.

An all-weather road extends from Juneau to
Douglas and 30 miles northwest to Eagle River,
To extend the road from Juneau to either Skagway
or Haines is virtually impossible because of the
rugged terrain. A low-level road from Juneau
up the Taku River valley to connect with feeder
roads to the Alaska Highway has been proposed
and discussed for many years. Such a road would
require either a ferry or piling roadway across
the tidal Taku Glacier.

There are no rail facilities at Juneau and
development of any seems most unlikely.

Juneau has excellent dock and harbor facilities
as well as a modern airport that accomodates
four-engine planes. Daily air service is maintained
to other Alaskan towns and to the States. Harbor
and airport facilities could be expanded to handle
increased traffic. N

A transmission line from the Taiya River
valley to Juneau and vicinity would be from 90 4o
110 miles long and would cross very rugged terrain
from Skagway to Berners Bay. Heavy snows,
landslides, and icing conditions would make

17

construction and maintenance a considerable prob-
lem. The interval from Berners Bay to Juneau

is relatively low land and should not present any
particular problem.

RECOMMENDATIONS

As a step in the further analysis of several
general locations the following investigations are
recommended:

1. Installation of recording anemometers
at Skagway and Haines to obtain data
on wind velocities and its relation to
shipping problems. This data would also
be useful in studying air pollution prob-
lems, which would undoubtedly be part
of any industrial development, and would
assist in determining the best relation
between the location of industrial and
residential areas. Data at these two
stations would be reasonably applicable
to other points in the Haines-Skagway area.

2. Installation of stream-gaging stations on
the Skagway River, Taiya River, Chilkoot
Lake outlet, and Chilkat Lake outlet. The
streamflow data at the lake outlets would
be primarily for water-supply studies.
The streamflow data on the rivers would
be useful not only for water-supply
studies but also for flood control,
channel improvement, and maintenance
studies. Sediment and quality of water
investigations should be incorporated
with this stream-gaging program.

3. Exploration of ground-water potentialities
in the locations most favorable for
industrial sites.

4, Topographic mapping of areas under consider-
ation on a scale of 1:24, 000, with appropriate
contour interval. Such maps would provide
an adequate base for preliminary engineering
designs and estimates as well as a base for
geologic studies.

5. Geologic examination of dam sites at outlets
of Chilkoot and Chilkat Lakes, and other areas
under consideration for industrial and
community developments.
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