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ABSTRACT 

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 i s  a t  present no local market, will require an 
industrial and community development of appreciable 
magnitude. Suitable s i tes  for industrial and community 
development near the proposed power source a r e  limited 
because of the extremely rugged and mountainous ter-  
rain of the Lynn Canal area. 

This report  considers potential industrial a reas  
a t  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 a r e  topography, geology, climate, water 
supply, transportation facilities, and transmission- 
line routes from the source of power. 

I 

INTRODUCTION 

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 se r ies  of 
interconnecting lakes and diverting from one of these 
lakes, Lake Lindeman, by tunnel through the Coast 
Range to a power site, o r  sites, in the Taiya River 
valley. The potential power would be a half million 
kilowatts o r  more, the exact amount being dependent 
on tlze amount of water that can be diverted. This  
plan is generally referred to a s  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 
a t  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 a rea  of about 20,000 acres  o r  more 
than 30 square miles. The construction and subsequent 
operation of the project would result in a town having 
an estimated popuIation of 20,000 or  more. 

Purpose and scope 

The purpose of this report i s  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 a r e  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 a reas  a r e  shown on 
sheets 8 and 9 of the International Boundary commission 
maps a s  well a s  on the Juneau, Skagvay, and Atlin 
quadrangle maps, published by the U. S. Geological 
Survey (scale, 1:250,000). More details of some of 
the a reas  a r e  shown on quadrangle maps (scale, 1:63,360) 
also published by the U. S. Geological Survey. Refer- 
ence to these maps a r e  made appropriately in the text 
that follows. Aerial views of Skagway, Haines, 
Berners  Bayland Juneau a r e  shown in figures 3, 4, 5, 
and 6. No attempt has been made to delineate specific 
a reas  o r  determine available acreages a t  the locations 
a s  map information now available makes this imprac- 
ticable. Furthermore, what might be a suitable s i te  
for  one type of industry would be unsuitable for another. 
Some industries might require a comparatively flat 
a r e a  whereas hills id^ topography would be advantageous 
for others. 

General considerations - 
The entire Alaskan a rea  under consideration i s  

mountainous having altitudes that range from s e a  
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  r iver  
and s tream valleys and along certain isolated portions 
of the coast. The mountain slopes a r e  invariably too 
steep for the usual types of habitation and industrial 
installations. 

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

Power generated in large blocks qenerally, can 
be transmitted distances up to 300 miles o r  more 
(Barrows, 1943, p. 5721 to bring it  to communities 
and load centers, At present neither large cornmuni- 
ties nor load centers exist within practicable trans- 
mission range. Therefore, an industrial development 
requiring the amount of potential power available must 
be plannec' and considered a s  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 a s  close to 
the source of power a s  possible. Consequently, atten- 
tion is f i r s t  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, a s  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 1940. 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 ouring 
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 o r  23 acre-feet per day which 
i s  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 a r e  known, reliable estimates 
cannot be made. According to present indications the 
principal installations in the a rea  under consideration 
will be made by the aluminum industry. Studies of 
the requirements for industrial water supply a r e  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 i s  
due to several considerations. Where water supplies 
are limited o r  where s t ream pollution is a factor, a 
high degree of recirculation can be employed in which 
case the demand can b? a s  low a s  10 gallons pcr  pound. 
A "once through" system may be used when the demand 
is a s  much a s  50 gallons per  pound if water supplies 
a r e  plentiful and s tream pollution i s  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 o r e  
requires about 1 gallon per pound of alumina. Two 
pounds of alumina a r e  required to produce 1 pound of 



aluminum metal. Eight hundred million pound$ of alu- 
mina would therefore be required to produce 400 million 
pounds of aluminum metal. Using the relationship of 
1 gallon of water per pound of alumina results in a demand 
of 3.6 cfs. For the purpose of this report this fiqure can 
be disregarded as it i s  ~omparativelysrnall In relation to 
the other needs and it seems unlikelv that the bauxite ore 
wouldbe shipped to Alaska for reduEtion to alumina. 

As previously stated the main demand for water i s  
in the reduction of the alumina to aluminum metal and the 
process may require a s  muchas 85 cfs for the development 
under consideration. For a report of this kind it  seems 
advisable to consider the maxlmum demand that may occur 
o r  85 cfs. This value along with the estimated 12 cfs for 
domestic water supply totals 97 o r  about 100 cfs, This i s  
equivalent to 72,000acre-feet per year. This value i s  
for the proposed developmentby the aluminum industry 
and the supporting community. It  i s  probable that other 
industries may also develop which, along with the sup- 
porting community, would also require a large volume of 
water. For long range development studies water re -  
quirements of more than 100 cfs should be considered. 
As final. planning stages a re  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 o r  electrometal- 
lurgical industries. Large volumes and tonnages of mate- 
r ial  will have to be handled, and the main transportation 
of raw materials to the sites and finished products to points 
of distribution will be by water. ' Harbor conditions a r e  
therefore an important consideration. These a r e  shown 
on many U. S. Coast and Geodetic Survey charts. 

The Lynn Canal (fig. 1) area has pronounced tidal 
variations. Any harbor construction must be designed to 
accommodate vessels throughout the entire tidal range. 
The elevations of the tide planes a t  Skagway (U. S. Coast 
and Geodetic Survey, 1941, p. 164) based on observations 
duringthe period September 1908 to August 1911 and re- 
ferred to mean lower low water a r e  a s  follows: 

Feet - 
Highest t ide  (0ct. 30, 1909)------------------ 22.32 
Higher high water----------------------------- 16.64 
Mean high wa.ter------------------------------- 15-66 
hlf tide level------------------------------- 8.62 
Mean low water-------------------------------- 1.58 
Lower 1~ water------------------------------- 0.00 
Lowest tide (~anuary 16, 1911)---------------- - 5.38 

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

Fuel supplies, except wood, a r e  not available a t  any 
of the locations considered and must therefore be imported. 
Home heating in southeastern Alaskautilizes petroleum 
products extensively. Very little use i s  made of coal for 
this purpose. 

Climatic conditions, although important, will 
not likely be the deciding factor in selection of 
suitable industrial sites. Climate i s  discussed, 
however, for the various suggested locations. 
Data on precipitation, snowfall, prevailing wind 
direction, and temperature a t  Skagway, Haines, 
Klukwan, and Juneau a r e  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 emected to occur in the 
future at all  of the locations d i s ~ u ~ s e d i n t h i s  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 
(Tar r  and Martin, 1912, p. 128), Inplanningany large- 
scale development in the Lynn Canal area the destructive 
effects of earthquakes should be considered. 

As a development of this kind can be planned in ad- 
vance, i t  seems logical to assume that the 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 in the 
United States. Proper  zoning should remove residential 
a reas  from the industrial o r  factory sites. Among the 
factors to be considered in zoning, mention should be made 
of a i r  pollution, maximum utilization of available sunlight, 
and disposition of industrial wastes. 

Maps and aerial photographs 

The areas under consideration a r e  shown on the 
following maps: 

U. S. Geological Survey: 
Base maps: 

Alaska map B, 1652. 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. 
Juneauquadrangle, 1950. Contour interval, 

200 feet. 
Skagway, 1953. Contour interval, 200, 

250, and 500 feet. 
Quadrangle maps (scale, 1: 63,360): 

JuneauB-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 Lynn Canal-Icy Strait to 

Point Sherman. 
Scale, 1:80,000. 

8303 Lynn Canal-Point Sherman 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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Figure 1. - Lynn Canal area. 



Figure 2. -Mean monthly values, precipitation, and temperature at Skagway, Haines, Klukwan, and Juneau. 
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Table 1. -Climatological data1 

Location 

Monthly and annual mean precipitation, inches 

Halne s : 
Mean ------- - --- -- - ------ --- -- - ----- 
Mean maximum ....................... 
Mean minimum----------------------- 
db solute m i m u m - -  -- ---- -- -------- - 
Absolute M n i m m  ---- - 

No. of 
years 
record 

Skagvay------------------------------ 
Haines--- - --------- - - - --------- - -- -- - 
Klukqan --- - ------ - - - - -- - ------ - ---- - - 
Juneau------------------------------- 

Monthly and a n n u a l  mean, mean maximiun,  mean minimum 

Klukwan: 
Mean------------------------------- 
Mean w i m m  ....................... 
Mean minimum ....................... 
Absolute Wirnum------------------- 
Abso lu te  minimum---------:--------- 

Skagway : 
Mean - - - - - -- -- ---- --- - - --- ---- - - - - - - 
Mean maximum ....................... 
Mean minimum----------------------- 
Absolute maximum------------------- 
Absolute minkurn------------------- 

Jan. 

29-33 
15-19 
10-12 
46-51 

Monthlg and annual mean snowfall, inches 

32-35 
18-20 
18-20 
31-34 
31-34 

absolute maximum, and absolute minimum temperature OF. 

2.06 
5.40 
1.50 
7.26 

Skapay------------------------------ 
Haine 3 ---- -- - -- ------- --- -- - ------ - -- 
Klukwan- ---------- - ----- -- ---- - ------ 
Juneau ------ - --- - --- - ---- - - - - ----- --- 

40.1 
48-4 
1 . 6  
71 
7 

40.1 
48.5 
3 . 6  
70 
6 

38.4 
47.0 
3 
70 
2 

Feb. 

21.4 
28.0 
18.3 
50 

-21 

Mar. -4pr. 

I 
1-45 
4-53 
6 
5-53 

48.7 
57.8 
38.8 
81 
23 

48.2 
57.0 
39.3 
83 
26 

47.6 
58.4 
34.9 
85 
20 

25-34 
15-17 
8-10 

35-44 

Monthly and annual prevailing wind direction 

24-7 
30.0 
19.7 
54 

- 1  

1.30 
4.92 
1.25 
5.51 

T 
T 
T 
.1 

Ska@;way------------------------------ 
mines------------------------------- 
Juneau------------------------------- 

31.2 
38.0 
25.6 
63 
-10 

55.2 
65.6 
44.3 
go 
29 

55.0 
64.8 
45.1 
88 
30 

54.6 
63.7 
42.5 
94 
29 

May 

8.5 
28.2 
18.3 
28.1 

Dee. 

1.46 
3.42 

.63 
5.39 

- 0  
.0 
.o 
.o 

m 

20-22 
14-16 

23 

57.6 
66.4 
48.1 
92 
36 

57.6 
66.2 
49.2 
90 
35 

57.1 
66.0 
48.4 
99 
36 

Annual 

5.8 
19.4 
U.2  
23.8 

June 

-87 
1-95 

-57 
5.22 

- 0  
.O 
.o 
.o 

n 
W 
s 

Sept. 

3.0 
11.1 
12.2 
14.9 

55.8 
64.7 
46.8 
92 
26 

56.0 
64.5 
47.5 
86 
32 

55.1 
64.0 
53.7 
86 
29 

July 

1 .5  
2.2 
5.6 
4.6 

T 
.0 
.o 
.o 

N 
W 

SE 

48.3 
58.5 
41.4 
81 
20 

50.2 
57.9 
42.5 
76 
24 

49.3 
56.8 
40.4 
75 
23 

41.6 
47.7 
35.9 
64 
7 

41.6 
47.0 
35.7 
65 
8 

37.9 
43.8 
1 .  
59 

0 

O c t .  Aug. 

-92 
1-53 

-60 
4-04 

Nov. 

2.65 
7.02 
2.47 
7.58 

T 
T 
.4 
1 

N,S 
W 
S 

2 .  
37.3 
27.5 
56 
-6 

32.1 
37.5 
26.5 
58 
-7 

25.2 
30.9 
18.6 
54 

- 

1.41 
1.80 
1-42 
5-14 

26.40 
57.U 

'21.36 
83.72 

25.3 
29.2 
19.7 
57 

-22 

25.6 
31.4 
19.3 
57 

-14 

15.8 
22.4 
9.4 
43 
-36 

2.2 
5.0 
8.8 
1.5 

s 
W 
S 

1.84 
2.51 
1.47 
7.38 

8.0 
15.7 
22.8 
9.1 

s 
SE 

S 

3.40 
5-27 
3-50 

10.17 

9.6 
25.2 
22.9 
25.0 

3 
SE 
S 

4.97 
10.61 
3.47 

11.41 

38.6 
106.8 
104.2 
107.2 

4.07 
8.17 
3.u 
9.19 

S 
SE 

S 

S 
SE 

S 

s 
SE 

S 

s 
SE 
SE 

N 
W 

SE 

N 
W 

SE 

S 
W 
S 



is 26.4 inches. The precipitation over the 
Dewey Lake drainage a r e a  i s  unquestionably 
greater than at  Skagway but it  seems doubtful 
if it  i s  a s  great a s  the foregoing figures indicate. 
Consequently, the above-mentioned discharge of 
29 cfs i s  considered to he too great. The Dewey Lake 
basin therefore, does not offer adequate water 
supply for an jndustrial development and the 
supporting community but could probably meet 
most, i f  not all, of the demands for domestic 
water supply. (Estimated to require 11.6 cfs, 
page 2. ) 

The Skagway River has a drainage a rea  
of 149 square miles, 43 square miles of which 
a r e  in British Columbia. An appreciable percent- 
age of this a r e a  i s  covered with glaciers which 

affect the streamflow. There is a se r ies  of 
cascades 5 miles upstream from the mouth. 
During the winters of 1924-26, 28 discharge 
measurements (Water Powers, Southeast Alaska, 
p. 75-76) wpre made a t  the cascades to dctcrmine 
the low-flow characteristics. The nominal flow 
was 9 cfs, and the minimum discharge was 7 cfs 
on April 24, 1925. It is apparent that the winter 
flows would be insufficient for even a small city 
and industrial development. A suitable storage 
s i te  to equalize the flow throughout the year is 
not believed practicable in view of the steep 
gradient of the river. During times of moderate 
and high flows, the presence of sediment load 
from glacial action and s tream erosion would 
present a difficult, if not an impracticable treat- 
ment problem. 

Figure 3. -Skagway and Skagway River valley. Photograph by U. S. Forest Service. 
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One possible source of water supply would be from 
the tailrace or penstock of the proposed powerhouse on 
the Taiya River. This plan would require a conduit 
about 10 miles long. 

Probably abundant ground-water supplies could 
be readily developed in the Skagway River valley. 
Cederstrom (1952, p. 15) reports that several resi-  
dents have their own wells which range in depth from 
16 to 30 feet, and that the water level in the center of 
town is only $ feet below the surface. The gravels 
a r e  quite permeable and the ground water level through- 
out the valley i s  probably less  than 10 feet below the 
surface. 

One road from Skagway extends up the Skagway 
River valley about 3 miles. Another road, 7 o r  8 miles 
long leads to a point about 2i miles above the mouth of 
the Taiya River. This road is a narrow mountain road, 
but plans a r e  being considered for i t s  improvement. 
The White P a s s  and Yukon Railroad is a narrow-gage 
railway. Plans have been considered a t  various times, 
for the construction of a railroad from Prince George, 
British Columbia to Fairbanks, Alaska. If constructed, 
the railroads would connect a t  o r  near Whitehorse. 

Proposals, chiefly by Skagway residents, have 
been made from time to time for roads to connect 
Skagway with Haines and Whitehorse. Connections to 
either of these towns would give access  to the Alaska 
Highway. The mountainous terrain to be crossed by 
either of these routes creates  tremendous difficulties 
for construction and maintenance. 

Skagway is serviced winter and summer by ocean- 
goingvessels of the CanadianPacific Steamship Company. 
A modern well-equipped dock suitable for large vessels 
is maintained by the railroad. Although the Skagway River 
ca r r ies  considerable sediment, filling of the harbor i s  
not considered serious, The main difficulty encountered 
by ocean shipping is the strongnorth winds in Taiya Inlet 
duringthe winter. Barbor conditions a r e  shown on 
U. S. Coast and Geodetic Survey chart 8303. 

There i s  an airfield at  Skagway but it  can only 
accomodate small and medium-sized planes. Because 
the valley is so  narrow larger  planes cannot use this 
field. 

The airline distance from Slragway to the power- 
s i te  location i s  about 10 miles, and the transmission- 
line distance would be about the same. 

The principal drawback to Skagway a s  an industrial 
s i te  is the limited amount of available unoccupied land. 
Much of the valley is now occupied by the town of 
Skagway and the railroad and i t s  appurtenances. 

Taiya River valley 

The Taiya River valley is shown on the Skagway 
B-1 and C-1, Alaska quadrangles. The Taiya River 
empties into the head of Taiya Inlet about 2 miles 
northwest of Skagway, For the lower 10 miles, the 
r iver  flows in a flat bottomed canyon the maximum 
width of which i s  only three-fourths of a mile, and for 
much of this distance only one-half mile o r  l ess  in 
width. The bottom ends abruptly against steep valley 
walls making avalanches and landslides an ever-present 

danger, The gradient of the lower section of the valley 
is flat; the 100-foot contour crosses  a t  about mile 7 and 
the 400-foot contour a t  about mile 10. The channel is 
only slightly below general ground level, and the addi- 
tional flow of water coming from the powerhouses might 
cause serious problems of flooding and erosion. The 
normal flow through the powerhouses will be about 
5,000 cfs, but the flow will vary considerably and 
a t  times might be a s  high a s  10,000 cfs. This value 
added to natural streamflow a t  times of high water may 
exceed the natural carrying capacity of the channel and 
cause flooding of the valley bottom, During the winter 
months the variation in flow coupled with ice accumulations 
and possible ice jams could also cause some difficul- 
ties. Establishment of industrial s i tes  in the Taiya 
valley would likely nekessitate considerable channel 
improvement and control. 

The drainage a rea  of the Taiya River basin up- 
s t ream from the tributary entering from the west 
3 miles above the mouth is 140 square miles. A large 
portion of this a r e a  is covered with glaciers that affect 
the streamflow. 

The Taiya River valley is geologically similar 
to the Skagway River valley. The steepvalley walls a r e  
composed of quartz diorite and the flat valley floor 
is composed of stream-laid silts,  sands, and gravels. 
Because of the lower gradient of the Taiya River a s  
compared with the Skagway River, the valley floor, 
particularly near the mouth, is made up of a large 
amount of silt. As  a consequence the valley floor is 
poorly drained. In other respects the Taiya River 
valley has the same geologic features a s  the Skagway 
River valley. 

Except for one o r  two homesteaders there 
a r e  no set t lers  in the valley. During the gold-rush 
days the town of Dyea was a t  the mouth of the river. 
Dyea has long been abandoned and destroyed. 

As fa r  a s  is known no weather records along 
the Taiya River valley a r e  available. Considering 
the similarilty of general features and proximity 
thereto, precipitation, snowfall, temperature, and 
wind direction along the lower part  of the Taiya River 
valley no doubt would be similar to those observed a t  
Skagway. 

Water supply from the Taiya River valley is 
probably impracticable in view of i t s  glacial character- 
istics. There a r e  no known lakes from which a source 
of water could be obtained. Abundant ground-water 
supplies undoubtedly could be obtained from shallow 
wells dug in the valley fill. As mentioned for  
Skagway, a supply could be obtained from the power- 
house tailrace o r  penstock. 

A narrow gravel roqd from Skagway leads to 
the lower part of the valley. 

No ra i l  o r  port facilities exist a t  present. 
A connection to the White P a s s  and Yukon Railroad 
a t  Skagway would require 8 to 10 miles of line. 
Dock facilities for s teamers could be constructed 
along either side of the Taiya Inlet and less  
easily a t  the head of the Inlet. Extreme 
winter winds, a s  high a s  100 miles per hour, 
may prohibit year-round docking a t  the head of 
Taiya Inlet. 



undoubtedly be greater because of the higher altitudes 
of the basin. Using the value of 21 inches and assum- 
ing that esstntially all the precipitation appears a s  
runoff, the annual discharge from the lake would exceed 
40,000 acre-feet, which is only slightly more than half 
the assumed annual demand. Actual discharge un- 
questionably would be much greater than the above 
figure but a t  the same time might not reach the esti- 
mated 72,000 acre-fcct annual demand (see p. 2). The 
difference would have to be obtained from some supple- 
mental source. Storage in the lake could be provided 
readily to equalize the flow throughout the year. For 
instance; raising the lake level 20 feet would provide 
more than 50,000 acre-feet of storage capacity. Con- 
veying the water from Chilkat Lake to the Haines a r e a  
would present many problems. The Chilkat River 
would have to be crossed with an appropriate conduit, 
and, in view of the channel conditions, would be diffi- 
cult. A diversion a t  o r  near the outlet of the lake would 
require a conduit about 20 miles long to bring the water 
to the Baines area.  This length could be shortened by 
several miles if i t  were practicable to divert water 
from a point near the head of the lake, by means of a 
tunnel about 2 miles long through the ridge between the 
lake and the Chilkat River. Pumping would be required 
to deliver the water to a suitable reservoir o r  storage 
tank for gravity distribution. Chilkat Lake has no 

glacial drainage, and the water i s  clear.  Removal of 
turbidity would not be necessary a s  is the case with 
water from Chilkoot Lake. 

A highway 154 miles long and originating a t  Haines, 
known a s  the Baines Cutoff, connects wlth the Alaska 
Highway a t  mile 960, 100 miles west of Whitehorse and 
565 miles southeast of Fairbanks. A road from Haines 
extends dourn the southwest shore of the Chilkat Peninsula 
between 5 and 6 miles, and crosses  the narrow neck of 
the peninsula to the head of Flat Bay. A road also 
extends northwestward along the shore of Lutak M e t  
for 5 miles. 

An automobile ferry service operates between 
Haines and Tee Harbor, which i s  18 miles northwest 
of Juneau. This ferry operates only when the Haines 
Cutoff is open. 

Connection with the present railroad facilities a t  
Skagway would require about 45 miles of line, most of 
which would be along steep mountain slopes. 

At present there is a small pier a t  Haines at  
which large s teamers can dock. As far  a s  depth of 
.water is concerned, suitable dock locations a r e  
readily available along the Chilkoot Inlet side of the 

F'fgure 4. -Haines (right) and Chilkoot Barracks (left). Chilkat River in right background. Portage Cove in fore- 
ground. Photograph by U. S. Forest Service. 
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peninsula. Winds in the winter cause some difficulty 
in docking. The Chilkat Inlet side is not a favorable 
location a s  the inlet i s  filling rapidly with silt  from the 
Chilkat River. These two inlets a r e  shown on 
U. S. Coast and Geodetic Survey chart 8303. 

There i s  a small a i rs t r ip  2 miles northwest of 
Haines which i s  now used by the planes serving this 
area. These planes a r e  comparatively small ~Llthough 
a DC-3 plane probably could use the strip. The existing 
airs t r ip  could be enlarged or  other locations found 
where a field suitable for larger planes could be devel- 
oped. Daily a i r  service is now available to Juneau 
and Skagway. 

Haines is 23 airline miles from the power s i te  
on the Taiya River. A transmission-line distance 
somewhat greater,  probably nearly 30 miles, would be 
required to reach the Bainos area. As previously men- 
tioned, most of the transmission line would be along 
steep mountain slopes. 

Klukwan and vicinity 

Klukwan, an Indian village, i s  23 miles by road 
northwest of Haines along the Haines Cutoff. The a rea  
is shown on the Skagway, Alaska Reconnaissance Series 
quadrangle map. Klukwan i s  on the northeast bank of 
the Chilkat River opposite the mouth of the TsirkuRiver 
and 2 miles downstream, southeast, from the confluence 
of the Klehini and Chilkat Rivers. Limited a rcas  for 
town and industrial s i tes  a r e  available along the left 
bank of the Chilkat River between Klukwan and the 
junction of the Klehini and Chilkat Rivers. On the oppo- 
s i te  side of the r iver  a r e  two a reas  worthy of consider- 
ation. One of these is enclosed by the Tsirku River, 
Little Salmon River, Klehini River, and Chilkat River. 
The other i s  the a rea  between Chilkat Lake, 
Tsirku River, and Chilkat River. 

Klukwan i s  on the outer edge of an alluvial fan 
formed by the rock debris frorn a small s t ream that 
drains from the mountain range above Klukwan. The 
fan  gradually slopes upwards from an altitude of 120 feet 
a t  the shore of the Chilkat River to about 800 feet a t  the 
base of the m~unta in  where the s t ream spreads out 
over the fan. The material in the fan consists largely 
of sand and s i l t  a t  the outer margins, and toward the 
mountain front the material is increasingly coarse so  
that a t  the front the rock and debris contains many 
large boulders. The fan has formed since a glacier 
occupied the Chilkat valley, and, i s  still  being added 
to every time the s t ream floods. It is reported that 
the village of Klukwan was destroyed many years ago 
when the s t ream flooded and debris from the mountain 
slopes spread over the village, If any large and valu- 
able installations were constructed on the Klukwan fan, 
means would have to be provided to constrict the s t ream 
to a fixed channel to prevent damage in time of flood. 

The lowland a reas  across  the Chilkat River from 
Klukwan offer some possibilities a s  favorable s i tes  
for industrial development. The a rea  enclosed by the 
Tsirku, Little Salmon, Klehini, and Chilkat Rivers is 
composed largely of river-deposited gravels only 
slightly above river level, whereas the a rea  enclosed 
by Chilkat Lake, Tsirku River, and Chilkat River i s  
largely composed of bedrock and r i ses  a s  high a s  
750 feet above r iver  level. 

Weather conditions a t  Klukwan a r e  shown in 
table 1 and in figure 2. The mean annual precipitation 
is 21 inches, thus showing the effect of i ts  inland 
location. As noted above, the precipitation at Haines, 
23 miles to the southeast, i s  57 inches. Although the 
mean annual precipitation a t  Klukwan is only slightly 
more than one-third that a t  Haines, i t  i s  interesting 
to note that the values for annual snowfall a r e  essentially 
the same, 104 and 107 inches respectively. As shown 
in table 1, the mean values of temperature for Klukwan 
a r e  definitely below those for Haines and Skagway. 
Extreme temperatures, however, vary from -36 F 
to 99 F, both extremes a r e  beyond those for Haines 
and Skagway. 

The water supply for any development in the 
Klukwan a r e a  would either be from ground-water 
sources, which a r e  entirely undeveloped, o r  f rom 
Chilkat Lake, which was described in the previous 
section. 

As previously stated, Klukwan i s  located on the 
Haines Cutoff, 23 miles from Haines. Roads could be  
extended to the two a reas  mentioned which a r e  on the 
opposite side of the Chilkat River. The wide and 
shifting nature of the r iver  channel would cause some 
problems in bridge location, construction, and main- 
tenance. 

Extension of rail facilities to connect with the 
railroad a t  Skagway seems out of the question. If the 
resulting industrial development requires movement of 
large volumes and tonnages, a railroad from the power 
,sites to connect with dock facilities a t  tidewater would 
be necessary, 

There a r e  no airfields in this a r e a  at  present. 
It is believed that topographic conditions a r e  such that 
an airfield suitable for large planes could be readily 
located and developed. 

The straight-line distance from Klukwan to the 
power site on the Taiya River is 22 miles. This route 
crosses  two valleys a t  points l ess  than 1,000 feet in 
altitude and three ridges more than 5,000 feet in 
altitude. A transmission line following fairly close to 
the shore from the power s i te  to Haines and then 
following the road would be about 70 miles in length. 
The length of the transmission line would be between 
these extremes, probably about 50 miles. 

Haines to Klukwan 

Certain a reas  of limited extent a r e  available 
along the road from Haines to Klukwan. These a r e  
the gentler slopes and on some of the flat a reas  along 
the river channel. Attention should be called to the 
alluvial fan a t  the abagdoned Indian town of Kalwatta 
a t  mile 18 on the Haines Cutoff. This fan is similar 
to the one a t  Klukwan. 

Climatic conditions along this a r e a  would vary 
between the conditions shown for Haines and Klukwan, 
actual conditions depending on the location considered. 
As previously noted the precipitation a t  Klukwan is 
only slightly more than one-third that a t  Haines. 
Whether o r  not the precipitation decreases uniformly 
o r  irregularly on ascending the valley is not known. 



Water supply would be from ground-water Sources 
oP from Chilkat Lake. 

Any s i tes  along this a rea  would be near the exist- 
ing road. 

Extension of rai l  facilities from Skagway to this 
a rea  i s  riot considered feasible because of the rugged 
terrajn. However, if industrial development requires 
the movement of a large volume and tonnage, a rail- 
road from the industrial s i tes  to connect with dock 
facilities a t  tidewater could be constructed. 

Whether o r  not suitable airfields could be devel- 
oped would depend on the location. 

Berners  Bay 

Berners Bay i s  on the east  side of Lynn Canal, 
35 miles north-northwest of Juneau and 55 miles south- 
southwest of Skagway. Portions of Berners  Bay a r e  
shown on the Juneau D-4 an< C-3 quadrangle maps, 

and in the aerial view in figure 5. The principal 
s t reams entering the Bay a r e  Berners  River, Lace River, 
Antler River, and Cowee Creek, a l l  originating in 
glaciers. Canyon Creek and South Fork Cowee Creek, 
tributaries of the Cowee River, a r e  nonglacial. There 
a r e  comparatively flat a reas  a t  several points along the 
shore of the bay and a t  the mouths of the several s t reams 
entering it. 

Weather records a r e  not available for the 
Berners  Bay a rea  but it  is believed that conditions a r e  
similar to those recorded at  Juneau. 

Possibilities for development of ground-water 
supplies have not been investigated. 

The best possibilities for surface-water supply 
appear to be from Canyon Creek and South Fork of 
Cowee Creek, nonglacial tributaries of Cowee Creek. 
Canyon Creek has a drainage a r e a  of 5 square miles 
and South Fork of Cowee Creek has a drainage a rea  
of 6 square miles .  Owing to the low altitude of the 
basins the runoff will follow closely the precipitation 

Figure 5. -13erners Bay, left background. Bridget Cove in foreground. Cowee Creek in center. Photograph by 
U. S. Forest Service. 
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pattern. Minimum mean monthly precipitation a t  Juneau 
is 4 inches in June. Assuming an equal amount of runoff 
the combined a reas  would contribute 2,300 acre-feet in 
June whichis less  thanone-half the proportionate share 
of the estimated annual demand of 72,000 acre-feet. The 
other s t reams a r e  al l  of glacial origin, consequently their 
suitability a s  a source of water i s  doubtful. 

At present there a r e  no roads in the area. A road 
from Juneau ends at  Eagle River, 10 miles southeast of 
the south endof the Bay. A road could readily be con- 
structed from the south end of Berners  Bay to connect with 
the Juneau road a t  Eagle River. 

There a r e  no railroad facilities in the a r e a  and con- 
struction of any hardly seems justified. 

Although there a r e  no dock facilities, shore and 
water conditions would readily permit their construction. 
Berners  Bay i s  shownoncoast and Geodetic Survey 
chart 8302. 

At present there a r e  no airport facilities. It i s  believed 
that topographic conditions a t  various points around the bay 
a r e  favorable for location and construction of airfields. 

A transmission line 00 to 65 miles in length 
would be required to r ~ a c h  from the power site on 
the Taiya River to Point St. Mary, the north ~ n d  of 
the opening into Berners  Bay. The additional distance 
required would depend on the location of the industrial 
s i tes  around the bay. The transmission line would, 
for the most part, be alony steep, ruqged mountain 
slopes. 

Juneau and vicinity 

Juneau occupies a limited and almost fully utilized 
a r e a  that does not provide much opportunity for city 
o r  industrial expansion. There a re ,  however, several 
a reas  west and northwest of Juneau which a r e  essen- 
tially unoccupied and a r e  connected to Juneau by an E 
all-weather road. Among these a r e  the northeast 
and north sides of Douglas Island, Lemon Creek, 
Mendenhall Valley, Auke Bay, Tee Harbor, 
Pear l  Harbor, and Eagle and Herbert Rivers. 
All of these a reas  a r e  shown on Juneau B-2, 
B-3, and C-3, Alaska quadranyle maps. Juneau 
and adjacent a reas  is well shown in the aer ial  
view in figure 6. 

Figure 6. -Juneau and Gastineau Channel. Taku Inlet in distance. Photograph by U. S. Forest Service. 
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The character of the subsurface of suitable 
s i tes  ranges from bedrock veneered with glacial 
till and elevated beach deposits to silt, sand, and 
gravel valley-fill. Metamorphosed slate, qraywacke, 
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 
a r e a  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 
i s  such that abundant ground-water supplies probably 
could be easily developed. Pear l  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 a r e  shown 
in table 1 and figure 2 and a r e  fairly representative 
for the a reas  north of town, except that precipi- 
tation values a r e  probably about two-thirds those 
of Juneau. The snowfall a t  Juneau is about the 
same a s  a t  Baines and Klukwan. 

Juneau and Douglas obtain their water from 
surface sources. Juneau has three systems, a l l  
privately owned, that divert water from streams 
issuing from the mountains back of town. Gold+Creek* 
provides the principal source of water. Douglas 
obtains i t s  water from a s t ream 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 
i t s  water elsewhere, Possible sources of water 
a r e  Fish Creek and other s t reams draining north- 
easterly from Douglas Island, Montana Creek for 
the Auke Bay and Mendenhall Valley area, and 
Peterson Creek and Lake for Tee Harbor, 
Pear l  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 a r e a s  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 o r  piling roadway across  
the tidal Taku Glacier. 

7 There a r e  no ra i l  facilities a t  Juneau and 
a development of any seems most unlikely. 

4 
Juneau has excellent dock and harbor facilities 

a s  well a s  a modern airport that accomodates 
four-engine planes. Daily a i r  service is maintained 
to other Alaskan towns and to the States. Harbor 
and airport facilities could be expanded to handle 
increased traffic. 

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

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 a r e  
recommended: 

1. Installation of recording anemometers 
a t  Skagway and Haines to obtain data 
on wind velocities and i ts  relati011 to 
shipping problems. This data would also 
be useful in studying a i r  pollution prob- 
lems, which would undoubtedly be part  
of any industrial development, and would 
ass i s t  in determining the best relation 
between the location of industrial and 
residential areas .  Data a t  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 ChiIkat Lake outlet. The 
streamflow data at the lake outlets would 
be primarily for  water-supply studies. 
The streamflow data on the r ivers  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 a reas  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 a s  well a s  a base for 
geologic studies. 

5. Geologic examination of dam si tes  a t  outlets 
of Chilkoot and Chilkat Lakes, and other a reas  
under consideration for industrial and 
community developments. 
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