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GEOLOGICAL SURVEY REPORTS ON POTENTIAL WATERPOWER SITES IN ALASKA REWSED 

Two engineering repor t s  describing waterpower s i t e s  near Juneau and Petersburg, 
Alaska, with a combined po t en t i a l  capacity exceeding the  present capacity of a l l  
ex i s t ing  hydroelectric i n s t a l l a t i o n s  i n  Alaska, have been released f o r  public 
inspection Secretary of the  I n t e r i o r  Douglas McKay announced today. 

The s i t e s  investigated and reported on by engineers of the  Geological Survey 
a r e  on Crater  Lake, Long Lake, and Speel River i n  t h e  Spec1 A r m  area  near Juneau, 
and on Scenery Creek, Cascade Creek, and Delta Creek i n  the  Thomas Bay a rea  near 
Petersburg. Both repor t s  describe t he  physical  and c l imat ic  cha rac t e r i s t i c s  of 
the  areas  t h a t  r e l a t e  t o  power development and discuss  t he  water supply, Available 
records show t h a t  streamflow has a pronounced va r i a t i on  throughout the  year a s  well 
a s  from year t o  year. Reservoir storage t o  equalize streamflow i s  necessary f o r  a 
sa t i s fac tory  plan of development. 

Crater  Lake and Long Lake near Juneau and Scenery Lake and Swan Lake (on 
Cascade creek) near Petersburg provide four  favorable opportunit ies f o r  development 
of storage, according t o  t he  Survey report .  These lakes  range i n  e levat ion from 
814 f e e t  f o r  Long Lake t o  1,514 f e e t  f o r  Swan Lake. Water can be conveyed from 
lakes  t o  powerhouse s i t e s  a t  t idewater by conduits of seasonable length. 

A l l  powerhouse sites a r e  i n  rugged, i so la ted  locat ions  which do not provide 
sa t i s fac tory  areas  f o r  the  development of i n d u s t r i a l  s i t e s  and the  supporting 
communities, Transmission l i n e s  from the  powerhouse s i t e s  t o  points  of use would 
be over very rugged t e r r a i n  and would a l s o  e n t a i l  submarine cable crossings. 

The repor t s  indicate  a continuous power po t en t i a l  of 48,000 kilowatts  f o r  the  
sites near Juneau and 42,000 ki lowat ts  f o r  the  s i t e s  near Petersburg. The t o t a l  
ins ta l l ed  capacity of hydroelect r ic  p lan t s  i n  Alaska i s  60,000 kilowatts .  

Copies of "Waterpower P o s s i b i l i t i e s  of Crater Lake, Long Lake, and Speel River 
near Juneau, Alaska," by F. A. Johnson, and "Preliminary Report on Waterpower 
Resources of Cascade Creek, Scenery Creek, and Delta Creek near Petersburg, Alaska," 
by J. L. Colbert, a r e  ava i lab le  f o r  public inspection a t  the  following of f ices  of 
t he  Geological Survey: Library, 1033 General Services Bldg,, Washington, D. C.; 
i n  California a t  4 Homewood Place, Menlo Park; 724 Appraisers Bldg., San Francisco; 
and 529 Post Office and Court House, Los Angeles; 24.4 Federal Bldg., Tacoma, 
k s h f  ngton; and i n  Alaska a t  117 Federal Bldg. , Juneau; 210 Glover Bldg . , Anchorage ; 
Wright Bldg., Palmer; and Brooks Memorial Mines Bldg,, a t  College. 
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, - Abstract  

The heavy prec!-pitation and runoff ,  s u i t a b l e  

s to rage  s i t e s  near  t?dewater ,  and s t e e p  stream 

gradients  a r e  favorable  t o  t h e  development of hydro- 

e l e c t r i c  power on the  streams considered i n  t h i s  

r s p o r t .  A geologic examination of the  s i t e s  ind i -  

c a t e s  t h a t  t h e i r  development would not  be hindered 

by any unusual geologic condi t ions .  

On the  b a s i s  of the  18 years  of  a v a i l a b l e  stream- 

flow records f o r  Cascade Creek, i t  i s  est imated t h a t  

20,800 k i lowat t s  of power could have been generated 

continuously on Cascade Creek; 13,300 k i lowat t s  on 

Scenery Creek, and 7,900 k i lowat t s  on Delta Creek. 

Conditions f o r  power development on Delta Creek are! 

not  as favorable  a s  on Cascade Creek o r  Scenery Creek 

i n  view of t h e  s i z e  of the  s t r u c t u r e s  required i n  

r e l a t i o n  t o  t h e  p o t e n t i a l  power. 

The development of a s u b s t a n t i a l  p a r t  of t h i s  

power would depend upon t h e  c r e a t i o n  of new i n d u s t r i e s  

as t h e  present  power market is  very l imi ted .  There i s  

a heavy growth of t imber near  t idewater  throughout 

t h i s  p a r t  of Alaska, and the  u t i l i z a t i o n  of t h i s  t imber 

i n  t h e  manufacture of wood pulp is the  most l i k e l y  

i n d u s t r i a l  p o s s i b i l i t y .  



The Cascade Creek, Scenery Creek, and Delta 

Creek drainage bas ins  a r e  i n  rugged mountainous 

t e r r a i n .  There is l i t t l e  land i n  the  immediate 

v i c i n i t y  s u i t a b l e  f o r  the  l o c a t i o n  of i n d u s t r i a l  

developments and t h e  support lng communities, and 

the  power would have t o  be t ransmi t ted  t o  a more 

favorable  a r e a .  A considerable  area is  a v a i l a b l e  

near  Point Aga.ssiz on Frederick Sound about 10 air-  

l i n e  miles from the  mouth of Scenery Creek and 5 a i r l i n e  

miles from t h e  mouth of Delta Creek. 



,- 

INTRODTJCTION 

Purpose and scogg - --. 

The a r e a  which i s  considered i n  this r epor t  is  

on the  mainland of Southeastern Alaska between Baird 

Glac ie r  on the  nor th  and Pat te rson  River on the  south .  

Scenery Creek, Cascade Creek, and Delta Creek a r e  t h e  

major streams emptying i n t o  Thomas Bay. The inves t iga -  

t i o n s  of these  t h r e e  drainage bas ins  i n  the  Thomas Bay 

a r e a  have been made as a p a r t  of the  r egu la r  author-  

i zed  program of the  U .  S .  Geological Survey t o  c l a s s i -  

f y  the  publ ic  lands i n  the  United S t a t e s  and Alaska as 

t o  t h e i r  value f o r  water-power development. The f i e l d  

i n v e s t i g a t i o n s  were begun during the  season of 1949 

when Scenery Creek, Scenery Lake, and Scenery Lake dam 

s i t e  were mapped by F. F.  Lawrence. F i e l d  work was 

continued during t h e  summer of 1950 by J .  L. Colbert ,  

when v e r t i c a l  con t ro l  f o r  photogrammetric map compila- 

t i o n  was obtained,  Swan Lake dam s i t e  was mapped, and 

soundings were made on Swan Lake and Ruth Lake t o  show 

underwater contours .  I n  t h e  summer of 1951, J. C .  

Mi l l e r ,  accompanied by J .  L. Colbert ,  made a pre-  

l iminary geologic examination of the  t h r e e  drainage 

bas ins  t o  evalua te  the  geologic f e a s i b i l i t y  of dam 

s i t e s ,  r e s e r v o i r  s i t e s ,  and tunnel  routes .  M i l l e r ' s  

r epor t  e n t i t l e d  "Geology of Power S i t e s  on Scenery 
rp- 

Creek, Cascade Creek and Delta Creek, Alaska," I s  



/- - 

a v a i l a b l e  f o r  publ ic  insp2ct ion  i n  o f f i c e s  t h a t  a r e  

l i s t e d  f u r t h e r  on i? this ~ e r o r t .  

Acknov:le6gem0:.2ts 
. _ I  ------ 

Spec ia l  acknowledgement i s  due t o  ths  o f f i c e s  of 

t h e  U. S . Fores t  Serv ice  i n  Juneau and Petersburg 

f o r  the loan of equipment and f a c i l i t i e s  during each 

of the  t h r e e  f i e l d  seasons spent  i n  t h e  Petersburg 

v i c i n i t y .  The Alaska Corntnunications System o f f i c e  i n  

Petersburg deserves much c r e d i t  f o r  the  s k i l l f u l  and 

e f f i c i e n t  handling of a l l  r ad io  communications t o  and 

from f i e l d  camps i n  the Thomas Bay a rea .  

Previous inves t iga t ions  

A r e p o r t  t o  the  Federal  Power Commission e n t i t l e d  
1/ 

Water-powers of Southeastern ~ l a s k a ~ w a s  w r i t t e n  by 

Y D o r t ,  3 .  C . , Water-powers of Southeastern Alaska: 
Federal  Power Commission, 1924 

J, C . Dort of the U.  S . Fores t  Service i n  1924. This 

repor t  gives a brief discuss ion  of many developed and 

undeveloped s i t e s  i n  Southeastern Alaska. A plan is  

proposed f o r  Cascade Creek development but no mention 

i s  made of Scenery Creek o r  Delta Creek, 

The geology of the Thomas Bay area i s  p a r t i a l l y  
2/ 

described i n  Survey B u l l e t i n  800. Streamflow records 

f o r  t h e  per iod 1918 t o  1928, f o r  Cascade Creek have 

2J3uddlngton; A .  P.,  and Chapin, Theodore, Geology 
mineral  depos i t s  i n  Southeastern Alaska: U.S . Geol . 

/-- Survey Bul l .  800, 1929 



,.---. 

been published i n  U .  S .  G ~ o l o g i c a l  Survez E u l l e t i n  

3 enshaw, F. F., Surface Water supply of Southeastern 
x s k a :  U .S . Geol. Survey Bul l .  836-C, pp. 188-191, 1932 

Br ief  d iscuss ions  of the  power possibilities of 

these  th ree  streams and o thers  i n  Southeastern Alaska 

a r e  included i n  t h e  j o i n t  r epor t  by t h e  Federal  Power 
4/  
4 

Commission and U.  S . Forest  Serv ice .  

4 Fed. Power Comm. and U. S. Fores t  Serv ice ,  ?dater dTkrr.rnWp rrf' !2r\>1+h~sa+ A 1  nslrs 1967 

A r epor t  on Scenery Creek by Lawrence-furnished 

much of t h e  bas ic  d a t a  and genera l  information f o r  the  

present  r e p o r t .  Streamflow records f o r  Cascade Creek 

Creek near  Petersburg,  Alaska, 1950. ( ~ a n u s c r i p t  r e p o r t  
i n  f i l e s  of U.  S . Geol . Survey. Opened t o  publ ic  in -  
spec t ion ,  J u l y  6,- 1950). - 

s i n c e  October 1946 and f o r  Scenery Creek s ince  September 

1949 a r e  a v a i l a b l e  i n  the  U.  S. Geological Survey o f f i c e  

i n  Juneau and a r e  included i n  t h i s  r e p o r t  under the  

s e c t i o n  on Water Supply. 

Maps and photographs 

There a r e  no publ ic  land surveys of the  area .  A 

planimetr ic  map, s c a l e  1:40,000, of the creek bas ins  

was prepared by the Topographic Divis ion of the U. S .  

Geological Survey from a e r i a l  photos taken i n  1948. 

This  map was used f o r  drainage a r e a  computations. Photo- 

,-_ graphs included i n  t h i s  r e p o r t  were taken  by F. F. 

Lawrence, J .  L. Colber t ,  and t h e  U.  S .  Forest Service .  



A tabulation of maps and aerial photographs which show the area discussed follows. 

MAPS AND AERIAL PHOTOGRAPHS 

Contour 
Interval Scale Publfshed by Remarks 

Cascade Creek & Vicinity, Alaska 40 ft . 1: 24,000 U .  S .  Qeol. Survey From Bair Glacie 
south to Patterso 
Glacier & 3 to 6 
miles inland 

Chart 8210, Thomas, Farragut, U. S, C. & G .  S. Contouring only 
and Portage Bays, Alaska 100 ft. 1:40,000 approximate 

Tongass National Forest - 1 inch = U. S .  Forest No contours 
12 miles Service shown 

4 
P 

Sheets 5 & 6 Cape Muzon t o  International 
Mt . St. E l i a s  250 ft . 1: 250,000 Bdry . Commission 

Petersburg quadrangle, 
Alaska 

200 ft . Maps availaSle fron 
250 ft . 1: 250,000 U. S . Geol. Survey U .  S .  Geol. Survey 
1000 ft . Federal Center 

Denver, Colorado 

Sumdum quadrangle, Alaska - 200ft. 1:250,000 U. S. Geol. Survey do 
Canada 250 ft . 

1000 ft . 
Aeronautical Chart No, 138 1:1,000,000 U. S. C, dc G. S ,  
Mt . Fairweather, Alaska 

AERIAL PHOTOGRAPHS 
1929 U. S. Navy 1:20,000 Negatives stored 

in off ice  of T o ~ o a ,  
1948 U. S. Navy S .E .A. Series 
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GEOGRAPHY 

The three  stream basins considered i n  this repor t  

are on the mainland on the e a s t  side of Thomas Bay. 

This area  is  20 t o  25 miles northeast  of Petersburg, 

which i s  on Mitkof Is land,  and 100 miles southeast 

from Juneau. Petersburg has a population of about 

1,600, most of whom a re  engaged i n  the fishing 

industry and re la ted  services .  Scenery Lake i s  on 

Scenery Creek, Swan Lake on Cascade Creek, and Ruth 

Lake on Delta Creek. The lakes and their valleys 

tire similap i n  form and drainage pa t t e rn  i n  t ha t  the 

flow is  t o  the west and the lakes have t h e i r  longest 

dimension in an east-west d i rec t ion.  I n  general,  the 

lakes a r e  deepest i n  the  eastern port ion.  The ou t l e t  

of each lake i b  roughly three  mil t !$ inland from bhe 

coas t ,  and the gradients  of the crekks t o  tidewater 

a r e  very s teep.  Cascade Creek flows through F a l l s  

Lake which i s  about 3 mile i n  length and about a m i l e  

below Swan Lake. 

The r e l a t i v e  posi t ion and size of the three  stream 

basins are shown on f igure  1. Aerial  views of the 

basins are shown on f igures  2 ,  3 and 4. 

U. S. Forest Service t r a i l s  t o  Swan Lake and Ruth 

Lake extend up the creek valleys. It i s  necessary t o  



use a boat  maintained by t h e  U. S. Fores t  Serv ice  t o  

t r a v e l  the  h a l f  mile length  of F a l l s  Lake 5s the 

rou te  of t h e  Cascade Creek T r a i l .  The t r a i l s  a r e  

d i f f i c u l t  but  passable .  

The e n t i r e  a r e a  i s  wi th in  t h e  Tongass National 

Fores t ,  and, except on the  rock s lopes ,  is  covered 

with a moderately heavy growth of spruce and hemlock 

of pulp grade, Above an a l t i t u d e  of 1,500 f e e t  t h e  

t imber i s  c las sed  a s  non-commerci81 because of i t s  

scrubby, dwarfed, and sub-alpine na ture .  On the  s i d e s  

of  the  valleys t h e  trees are l a r g e r  and some yellow 

cedar  may be found. There is  a dense undergrowth of 

b lueberry ,  salmon berry ,  f e r n  and devil c lub ,  In  t h e  

s l i d e  a r e a s ,  willow and tangled a l d e r  form an almost 

impassable b a r r i e r .  Timber l i n e  i s  a t  about the  2,500 

f o o t  l e v e l . .  It has been est imated t h a t  75 percent of 

t h e  commercial t imber l i e s  wi th in  2-$ miles of t i d e -  

water.  

The headwaters of the  t h r e e  creeks genera l ly  a r e  

a t  a l t i t u d e s  above 4,000 f e e t ,  and the re  a r e  peaks n e a r  

the  e a s t e r n  boundaries of t h e  Scenery Creek and Cascade 

Creek bas ins  h igher  than  6,000 f e e t .  There a r e  g l a c i e r s  

i n  t h e  h igher  regions of each of the  t h r e e  basins .  

Acco2diag t o  the U, S ,  Coast and Geodetic Survey 

c h a r t  8220, degths i n  Thomas Bay are as much as 600 
P 

f e e t ,  and l a r g e  tugs could reach the  mouths of t h e  

9 



Figure 2 Cascade Creek Valley, Falls Lake and Swan Lake 
(Forest Service photo, 1929) 



Figure 3 Scenery Cove, Scenery Creek Valley and 
Scenery Lake 

 o ore st Serv ice  photo, 1929) 



Figure 4 Ruth Lake looking eastward up Delta Creek 
Valley. 
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variau~ creeks.  Swan Lake and Scenery Lake are 

readily accessible by float planes, but Ruth Lake is 

t o o  deeply s e t  in a small high-walled canyon to be 

served by plane. 

The following table summarizes the drainage area 

in the basins and shows other pertinent data. 

. Drainage area, square milea ;Altitude 
1 'of lake Surface Maximum 
above above gag- above out - ; surf ace area depth 
mouth ing sta. let of lake! - .  (beet) (acres) ( feet)  

30 ,O 21.1 [ 957 544 227 
Cascade I 

I 

Creek 23.1 23 ,O 18.9 ' 1,514 570 400+ 'i Delta 
Creek . 10.3 - 7,9 j 1,353 55 91 

The tidal data for Thomas Bay as furnished by the 

U. S .  Coaet and Geodetic Survey i n  a letter of May 17, 

1949 are as follows: 

Feet 
P 

Highest tide (estimated) 20 ,5 
Higher high water 16.1 
Mean high water 15.1 
Half t i d e  level (man sea leve1)8.35 
Mean low water 1.6 
Lower low water 0.0 
Lowest tide (estimated) -4 .5 
Mean range of tide 13.5 

The mainland is extremely rugged and offers very 

l i t t l e  in the way of a favorable s i t e  for  induat~ial 

development at  or in the immediate vicinity of the 

power sites. Some consideration might be given to 

an area a f e w  hundred feet square in the lower end 
.- - of the Scenery Creek val ley,  The flat area a t  the 



mouth of Scenery Creek a s  shown on the Cascade Creek 

and Vicini ty  map merges i n t o  t i d e - f l a t  land. The 

p o s s i b i l i t y  of f i l l i n g  i n  t h i s  t i d a l  area  t o  create  

the  necessary land f o r  an i n d u s t r i a l  s i t e  might be 

worthy of some invest igat ion.  However, i t  is small 

i n  s i z e  and the s teep  rock walls of the  val ley  l i m i t  

any fu ture  expansion. 

The ruggedness of the  mainland near the three 

creeks makes i t  necessary t o  t ransmit  the  power t o  a 

more favorable locat ion for i n d u s t r i a l  s i t e s  and the  

supporting community. Such an area  i s  avai lable  near 

Point Agassiz about 7 miles a i r l i n e  southwest of 

Cascade Creek and 10 miles a i r l i n e  northeast  of Peters- 

burg. (See f igure  8.) 

WATER RIGHTS 

There a r e  no t e r r i t o r i a l  o r  Federal s t a t u t e s  i n  

e f f e c t  governing the  appropriat ion of water. The only 

t e r r i t o r i a l  regula t ion required i s  the demonstration 

of the r i gh t  t o  do business i n  Alaska. The applicant  

must pay taxes assessed and must comply wi th  general 

s t a t u t e s .  

The Federal Water Power Act of 1920 and l a t e r  the 

Federal Power Act of 1935 governs water-power develop- 

ment on a l l  f edera l ly  owned lands and federa l ly  con- 

t r o l l e d  waterways. 



The genera l  p:?ocedure and requireme?ts f n r  t h e  

purpose of securl-ng perxits o r  l icenses govzri-.,'ing 

water-power development a r e  prin3ed i n  a pub l i ca t ion  

of t h e  Federal  Power Commission, e n t i t l e d  "Rules of 

P rac t i ce  and Regulations With Approved Forms, Effect- 

i v e  June 1, 1938." 

In  genepal anyone can apply f o r  a permit o r  

l i c e n s e  provided t h a t  he conforms t o  the  requi red  

procedures,  



Temperatu~es a t  Fetersburg average beiow f r e e z i n g  

f o r  t h r e e  months each year  and have averaged below 

f r e e z i n g  i n  t h e  f i v e  months from Novem5er through 

March. I c e  has been observed on Scenery Lake a s  l a t e  

as June and it i s  l i k e l y  t ha t  Swan Lake and Ruth Lake 

would a l s o  be ice-covered l a t e r  i n  t h e  season a s  wel l .  

Thus i c e  i s  a f a c t o r  t o  be considered i n  t h e  design of 

dams, penstocks, power houses and o u t l e t  works. The 

r e s e r v o i r  would, i n  genera l ,  be drawn t o  i t s  lowest 

l e v e l  a t  about t h e  time when t h e  s p r i n g  breakup of the  

i c e  would occur. 

The design and cons t ruc t ion  of t ransmission l i n e s  

w i l l  be inf luenced by i c i n g  condi t ions .  The use of 

submarine cable  would be one method of avoiding much 

of t h e  i c e  hazard. 

Debris 

I f  t h e r e  i s  t o  be no c l e a r i n g  of r e s e r v o i r s  the re  

must be ample provis ion  f o r  t r a s h  racks o r  o t h e r  pro- 

t e c t i o n  f o r  tunnel  in takes  and spi l lways.  The accumula- 

t i o n  of blow-downs and the  d e b r i s  of seasonal  s l i d e s  

must be considered even i f  t h e  r e s e r v o i r  is  c leared  up 

t o  t h e  maximum water l i n e .  



S l i d e s  -- - 
The steep slopes adjacent to the dam sites and 

powerhouse sites, and t 5 e  heavy precipitation combine to 

create a vwy real threat of sl.ides to any hydraulic 

features built iri t 5 e  Ycomas Bay area. The possibility 

of interrupted service as a result of such slides make 

it necessary to provide for protection of all features 

which would be subjected to slide damage. The threat 

to a surface conduit for water supply lines, and to 

power-houses could be minimized by employing tunnels 

and underground structures. A notable example of the 

type of construction is the Kitimat project sf the 

Aluminum Company of Canada. The threat to trans- 

mission lines might be largely avoided by selecting 

a route across Thomas Bay, which would involve some 

use of submarine cables, but which would bypass much 

of the mountainous terrain. 

Sedimentation 

During the summer a few of the stream above the 

lakes have slightly milky appearance suggesting the 

presence of rock flour in suspension. However, the 

possibility of the limiting of the useful life of the 

projects by the silting in of the reservoirs does not 

appear to warrant any extra provision of reservoir space, 

The dead storage below the proposed intake levels should 
C - 

be ample to provide for many years of silt accumulation. 



Tides 

Thomas Bay has a mean t i d a l  range of 13.5 f e e t  

which would inf luence  t a i l r a c e  cons t ruc t ion .  Access 

cons t ruc t ion  of roads and docks would l ikewise be 

inf luenced by the  t i d e s .  

P r e c i p i t a t i o n  

The p r e c i p i t a t i o n  a t  Petersburg averages 108 

inches per  year ,  about h a l f  of which i s  snow, and 

i t  i s  heavier  a t  the  h igher  e l eva t ions  i n  the  Thomas 

Bay a rea .  The heavy snow load would have t o  be con- 

s ide red  i n  the  design and cons t ruc t ion  of any bui ld-  

ings  and of t h e  t ransmission l i n e s .  Heavy pre-  

c i p i t a t i o n  would a l s o  have a tendency t o  a f f e c t  the  

speed and e f f i c i e n c y  of ou t s ide  work during p ro jec t  

cons t ruc t ion .  

GEOLOGY 

The geology of the  t h r e e  bas ins  was examined 

during the  1951 f i e l d  season by J, C .  Miller of the  

Mineral C l a s s i f i c a t i o n  Branch of the  Geological Survey, 

A r epor t  by Mi l l e r  e n t i t l e d  " ~ e o l o g y  of Water-Power 

S i t e s  on Scenery Creek, Cascade Creek, and Delta 

Creek, near  Petersburg,  Alaska, " i s  a v a i l a b l e  i n  

open f i l e ,  



According t o  t h i a  r epor t  t h e r e  appear t o  be no 

adverse geologic condi t ions which would r e s t r i c t  

cons t ruc t ion  of the  works requi red  f o r  power develop- 

ment. A c o ~ p r e h e n s i v e  d iscuss ion  of the  geology 

appears i n  the  above-mentioned r e p o r t .  

WATER UTILIZATION 

Present  use 

A t  the  present  time these  creek8 are not  being 

u t i i i z e d  i n  any way. Salmon hdve not  been obderved 

i n  any of t h e  creeks and i t  i s  doubtful  t h a t  they e n t e r  

Thomas Bay t o  any ex ten t .  However, shrimp t r awle r s  

opera te  i n  t h e  bay with  considerable  success.  

Future ,use  

The most probable use of the  t h r e e  streams i n  

the  Thorns Bay a r e a  would be f o r  t h e  development of 

hydroe lec t r i c  power t o  be used by t h e  f o r e s t  products 

i n d u s t r i e s ,  p r imsr i ly  i n  the production of pulp and 

paper. The r e l a t i v e l y  unlol~ched s tands  of spruce 

and hemlock of Southeastern A i ~ s k a  form a huge source 

of supply f o r  t h o  paper indus t ry .  



WATER SUPPLY 

/li Climatology: 

PrecJpitation: Long term weather records nearest  t o  

the Thomas Bay a rea  are a t  Petersburg, on Mitkof 

Is land,  about 20 miles t o  the southwest. Incomplete 

prec ip i t a t i on  and temperature records are available 

from 1927 t o  the  present time. Prec ip i ta t ion  and 

temperature records were obtained by the field parties 

while working i n  the Thomas Bay area  during the 1949, 

1950 and 1951 f i e l d  seasons. Records f o r  Juneau date 

back t o  1884 but are incomplete prior t o  1912. Both 

Juneau and Petersburg are a t  sea l eve l  but a re  separat-  

ed by about 120 miles, s o  t h a t  a close cor re la t ion  of 

the year-to-year prec ip i t a t i on  is  not t o  be expected. 

However, the general t rend of the  two records is con- 

s i s t e n t  f o r  the overlapping period8 and the  Juneau 

record therefore can be used as a rough index t o  

poasible c r i t i c a l  periods not covered by the  Peters- 

burg records. The d r i e s t  periods of record at  Juneau 

s ince  1915 were the  water years 1941 and 1951. Lesser 

amounts of p rec ip i t a t i on  were recorded a t  Juneau i n  

? o m  years p r i o r  t o  1915 but the  records f o r  those 
L/ 

years are not comparable with the later ones, and 

probably do not repreeent much drier periods than 

w e d e r a 1  Power Commission and U. S. Forest Service, 
Water Powers of Southeast Alaska, p.  19,  1947. - 

1941 and 1951. The temperature and prec ip i t a t i on  
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records f o r  Petersburg a r e  shown gra?hica l ly  i n  

Figure 5 and a r e  l i s t e d  i n  Tables 1 and 2 ,  

The months of l e a s t  p r e c i p i t a t i o n ,  May, June, 

and Ju ly ,  con t r ibu te  only 15 percent  of the  t o t a l  

p r e c i p i t a t i o n ;  June being t h e  d r i e s t  month. P rec ip i t a -  

t i o n  f o r  the  per iod of September through January i s  

about 60 percent  of t h e  t o t a l  f o r  t h e  y e a r ,  The 

average seasonal  snowfal l  a t  Petersburg i s  95 inches ,  

Temperature : Winters i n  Southeas t e r n  Alaska a r e  

r e l a t i v e l y  mild and summers. a r e  cool .  Ju ly  is the  

warmest month with an average temperature a t  Petersburg 

of 56 degrees,  but the  temperature very seldom exceeds 

75 degrees.  January is  the  co ldes t  month with an 

average temperature of 29 degrees a t  Petersburg,  how- 

eve r ,  f r eez ing  temperatures may be expected from 

October through May. The cloud cover is genera l ly  q u i t e  

heavy which tends t o  equal ize  day and n igh t  temperatures. 

Figure 5 shows a comparison of p r e c i p i t a t i o n  and 

temperature a t  Petersburg with  the measured runoff a t  

Cascade Creek. There is a c l o s e r  r e l a t i o n  between 

temperature and runoff than between p r e c i p i t a t i o n  and 

runoff ,  because much of t h e  runoff is  from melting 

snow and i c e .  The amount of s to rage  i n  snow o r  i c e  of 

g l a c i e r s  i s  dependent upon p r e c i p i t a t i o n  and tempera- 

t u r e  s o  t h a t  t h e r e  may be a delay of months o r  years  

/A i n  t h e  corresponding runof f .  
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Winds : The winds i n  the  Southeastern Alaska area a r e  I 

genera l ly  from the  south throughout t h e  year .  Occasion- 

a l l y  i n  the  winter  the  winds w i l l  be from the  nor th  

and w i l l  b r ing  lower temperatures t o  the  a rea ,  es- 

p e c i a l l y  i n  t h e  nor thern  p a r t .  Light t o  moderate 

fo rce  winds a r e  normal, but occas ional ly  winds a t  t h e  

mouths of prominent passes and f i o r d s  reach hurr icane  

fo rce .  I n  November of 1952 t h e  gage house and cable-  

way a t  the  Scenery Creek s t a t i o n  were destroyed by 

f a l l i n g  t r e e s  i n  a windstorm. Thus while s t rong  winds 

a r e  uncommon they have occurred i n  t h e  Thomas Bay a r e a .  

Sunshine: I n  a region having a s  much p r e c i p i t a t i o n  as 

Southeastern Alaska, very l i t t l e  sunshine i s  t o  be 

expected, Records a t  Juneau i n d i c a t e  t h a t  the  sun 

sh ines  about one-third of the  poss ib le  time. May 

usua l ly  has t h e  h ighes t  amount of sunshine and October 

t h e  l e a s t .  Occasionally per iods of c l e a r  weather up 

t o  th ree  weeks i n  length  a r e  observed during the  summer. 

North of Juneau t h e  cloudiness  decreases  s l i g h t l y  with 

a corresponding increase  i n  sunshine.  

Evaporation: Because of the  f requent  cloud cover and 

heavy p r e c i p i t a t i o n  with r e s u l t a n t  high humidity, the  

evaporat ion and t r a n s p i r a t i o n  l o s s e s  from the  drainage 

basins  i n  the  Thomas Bay a r e a  probably a r e  small. The 

lakes forming n a t u r a l  r e s e r v o i r s  i n  each bas in  a r e  

sub jec t  t o  such evaporat ion as may occur from t h e i r  

19 



Monthly and annual temperature in degrees F, 
at 

Petersburg, Alaska 

1 

:'Pear 9 O c t .  Nov . Dee. Jan. Feb. Mar. A P ~  May June July Aug. Sept .  Annual 

1950 43.4 42.7 - 10.5 31.4 35.0 38.3 44.2 55.1 54,2 55.9 50.1 - 
51 48.7 26.7 33.3 24.0 26.9 26.9 39.5 47.2 52.8 59.2 55.8 51.8 40.6 
52 40.0 35.6 25.3 20.4 31.6 33.2 38.5 45.7 51.3 55.4 55.2 50.2 40.2 
53 46.3 38.5 35.1 21.6 35.3 33.8 41.2 48.4 55.0 S7.0 55.0 43.5 43.0 

Max. 46.8 42.7 40.2 38.8 36.3 40.2 46.2 52.2 56.659.2 59.054.2 
Min. 40.0 26.7 22.1 10.5 22.5 28.9 36.2 45.7 49.2 53.5 53.4 47.5 
Mean 43.9 35,9 32.0 29.0 30.7 34.6 40.9 47.9 53.6 55.8 54.9 50.7 

Water year, October 1 - September 30. 
Note: Data from U. S . Weather Bureau published records. 



Table 2 

Petersburg, Alaska 

----A 
E a r  Y' 0ct. Jan. Feb. -- p t T u  A .  - S t p t .  Ann. 

Mean 

l$.rater year, October 1 - September 30 Note: Data from U. S. Weather Bureau published -. 



water  su r faces ,  and s i n c e  the  a v a i l a b l e  runoff record# 

are f o r  po in t s  downstream from the lakes,  they  include 

t h e  e f f e c t  of t h i s  n a t u r a l  l o s s .  

Runoff 

Streamflow records f o r  Cascade Creek a r e  a v a i l a b l e  

from 1918 t o  1928 and 1947 t o  da te .  From 1915 t o  1921 

the  opera t ion  of the  gage was on a cooperative b a s i s  

between the  U. S. Fores t  Service and the  Geological 

Survey. The Fores t  Serv ice  continued t o  operate  the  

s t a t i o n  from 1921 t o  1928 when operat ions were d i s -  

continued, The Geological Survey rees tab l i shed  the  

s t a t i o n  i n  September 1947, and the  records a r e  con- 

t inuous from that time. No streamflow information f o r  

Scenery Creek was a v a i l a b l e  u n t i l  September 1949, when 

a g a g i r g s t a t i o n  was es tab l i shed  by t h e  Geological Survey. 

The s ' ta t ion  is 300 feet above the  junct ion with the  

South Fork Scenery Creek. The s t a t i o n  was destroyed by 

windblown t r e e s  i n  November 1952, r e b u i l t  i n  the  f a l l  

of 1953, and damaged by i c e  i n  January o r  February of 

1954. Plans a r e  being made t o  r ebu i ld  the  s t a t i o n  i n  

t h e  sp r ing  of  1956 if funds a r e  a v a i l a b l e ,  

During the water year ,  1951, p r e c i p i t a t i o n  genera l ly  

was def ic.ient over Scutheas tern  Alaska and t h i s  probably 

was one of the  most adverse years  of record f o r  water  

supp l i e s .  The p r e c l p i t a t i o n  recorded both a t  Peters -  

burg and Juneau during t h a t  year  was about the  l e a s t  of 

record s i n c e  1915. The e a r l y  p r e c i p i t a t i o n  records f o r  

22 



f .  

Juneau evidcnt;g w e  n o t  romparable t o  those a f t e r  1915, 

and although lecl;er smgunts were recorded the re  from 

1910 t o  1912 i t  seems cn l fke ly  t h a t  the  a r e a l  p re -  

c i p i t a t i o n  was much less  than i n  1951,  Judging from 

o t h e r  streamflow records f o r  s t a t i o n s  i n  Southeastern 

Alaska, de f i c i enc ies  i n  water supp l i e s  similar t o  t h a t  

of 1951 may have occurred i n  the  water years  1933 and 

1910, and on the  average perhaps may be expected l e s s  

t h a n  t e n  years  iri oce hundred, The records f o r  

Cascade Creok and Scenery Creek f o r  the  water year  1951 

the re fo re  provide a f a i r l y  r e l i a b l e  measure of the  

water  supp l i e s  during the  d r i e s t  years .  

The computations i n  t h i s  r epor t  were based on 

f i g u r e s  of monthly runoff a t  the  lake o u t l e t s  which 

were est imated from streamflow records of Cascade Creek by 

the  a p p l i c a t i o n  of constant f a c t o r s .  About one- f i f th  of 

t h e  drainage a r e a  a t  the  Cascade Creek gaging s t a t i o n  

has an a l t i t u d e  ranging from near  sea  l e v e l  t o  1500 

f e e t ,  whereas t h e  drainage a r e a  above the  Swan Lake 

o u t l e t  i s  higher .  Because of the genera l  occurrence 

o f  win te r  p r e c i p i t a t i o n  a s  snow above c e r t a i n  a l t i t u d e s ,  

i t  i s  obvious t h a t  t h e r e  must be a g r e a t e r  concent ra t ion  

of snow-melt runoff a t  the  lake o u t l e t  than a t  t h e  gage 

and a l e s s e r  amount of runoff from r a i n f a l l  during t h e  

winter  months. No attempt was made t o  allow f o r  t h i s  

,, - . d i f fe rence  s i n c e  q u a n t i t a t i v e  data a r e  lacking as t o  

seasonal  d i s t r i b u t i o n  and the  r e l a t i v e  amount of runoff 

23 



a t  d i f f e r en t  a l t i t u e e s .  

Monthly runoff f o r  Cascade Creek a t  the  gaging 

s t a t i o n  is shown i n  t ab le  3 and i n  the  graphs i n  

f igures  5 and 6. The mean runoff f o r  the period of 

record is 245 c f s .  This i s  equivalent t o  177,000 

acre-feet  per  year,  10.6 second-feet per square m i l e ,  

o r  145 inches depth of runoff.  The period of l e a s t  

runoff is  from December through Apri l  which, on the 

average, accounts f o r  only 11 percent of the annual 

runoff.  The period of g rea tes t  runoff is the four  

months from June through September when 63 percent of 

the  runoff occurs. The maximum recorded flow f o r  

Cascade Creek was 3,280 c f s  i n  September 1947 and the  

minimum was 11 c f s  i n  March 1948. The maximum mean 

monthly flow was 684 c f s  i n  September 1924 and the 

minimum was 18.6 c f s .  The maximum flows a re  l i k e l y  t o  

occur i n  August and September when the  maximum melt 

water and the  increasing autumnal p rec ip i t a t i on  coincide. 

A notable fea ture  of the runoff from the  Cascade 

Creek basin i s  t ha t  i t  exceeds the  p rec ip i t a t i on  re- 

corded a t  Petersburg by 35 percent.  This undoubtedly 

Is due la rge ly  t o  a considerable increase i n  precipi ta-  

t i o n  with an increase i n  a l t i t u d e .  About 82 percent 

of the  Cascade Creek basin is above an a l t i t u d e  of 

r 
1,500 f e e t  whereas Petersburg i s  p rac t i ca l ly  a t  sea 

leve 1. 

24 



PERCENT OF TIME 

Ftgure 6. F b w  Durot~on Cwvo, C o u o d t  Creeh for ?he P t r ~ o d  1918-1928,1947-1953 
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Table 3 
Monthly and annual d ischarge ,  i n  c f s  

of 
Cascade Creek nea r  Petersburg,  Alaska 

A f A 

Year YOct-. Nov. Dee. Jan.  lleb. Mar. Apr. May June July Aug. Sept,- Annual 

Mean 319 199 86.6 77.0 34.7 48.3 68.6 253 480 490 457 436 246 
Max. 589 657 346 405 74.1 187 272 3 65 594 623 676 681 
Min. 8063 84.5 32.4 18.6 20.0 20.0 25.3 99.4 310 389 326 231 

Water year ,  October 1 - September 30 
Note: Records a f t e r  1950 a r e  sub jec t  t o  r e v i s i o n .  



. - 
A flow dura t ion  ccrve,  f i g u r e  6, based on t h e  18 

years  of a v a i l a b l e  record show the following values of 

streamflow i n  second-feet a t  the  gage on Cascade Creek: 

Q 95 = 25, Q 90 = 29, Q 50 = 195, Q mean = 245. 

The a r e a  a t  t h e  o u t l e t  of Swan Lake is  82 percent  

of the a rea  a t  the  gaging s t a t i o n ,  Since the  upper 

p a r t  of the  bas in  probably i s  the  more productive,  i t  

was assumed i n  t h i s  r epor t  t h a t  85 percent  of the r e -  

corded runoff o r ig ina ted  above the  lake o u t l e t ,  Avail- 

a b l e  records of Scenery Creek runoff a r e  b r i e f  and d i s -  

continuous and i n d i c a t e  t h a t  the  u n i t  runoff f o r  

Scenery Creek during the  water years  of 1950, 1951 and 

1952 was about 92 percent  of t h a t  f o r  Cascade Creek. 

(See t a b l e  4 . )  Since the  drainage a r e a  a t  Scenery ' 

Lake i s  about 11 percent l a r g e r  than a t  Swan Lake, i t  

was assumed t h a t  t h e  runoff a t  t h e  o u t l e t  of Scenery 

Lake i s  the  same as a t  the  o u t l e t  of Swan Lake. 

Streamflow records have not been obtained on 

Delta Creek. Because i t s  bas in  i s  adjacent  t o  t h a t  of 

Cascade Creek and Is of s i m i l a r  topographic form, 

Del ta  Creek has been assumed t o  have the  same runoff 

p e r  square mile as Cascade Creek. Drainage a reas  of 

each stream and l ake  a r e  shown on page 10. The a reas  

of the  e n t i r e  drainage bas in  of Delta Creek and of 

Ruth Lake a t  the  o u t l e t  a r e  45 percent  and 35 percent 



Table 4 

Monthly and annual discharge, i n  c fs  
of 

Scenery Creek, Alaska 
a t  gaging s t a t i o n  

YEAH Oct . Nov. Dec, Jari-ar. r 7  une u A U l  

N 
4 

Total 987 724 211.7 132.0 105.8 125.1 247.9 945 1,654 1,816 1,380 1,524 823 
Mean 329 241 70.6 44.0 35.3 41.7 82.6 315 551 605 460 508 274 

Note: Records a f t e r  1950 are subject  t o  revis ion,  



, . r e spec t ive ly ,  of t h e  d?ainage a r e a  of Cascade Creek. 
-. 
Assuming t h e  u n i t  runoff t o  be equal t o  t h a t  a t  the  

Cascade Creek gage, the t o t a l  runoff from Delta Creek 

i s  45 percent  of Cascade Creek and i n  second-feet i s  

as follows: & 95 = 11, Q 90 = 13, Q 50 = 88, Q mean = 

110. The runoff a t  the  o u t l e t  of Ruth Lake i s  assumed 

as 40 percent  of the  runoff a t  the  o u t l e t  of Swan Lake, 

and t h i s  f a c t o r  has been appl ied  t o  determine s torage  

requirements f o r  Ruth Lake. (See s e c t i o n  on Undeveloped 

s t o r a g e ) .  The f a c t o r  corresponds c lose ly  with t h e  

r a t i o  between the  drainage a reas  above the  respect ive  

l ake  o u t l e t s .  

Indus t r ia l .  water supply 

The pulp and paper indus t ry  r equ i res  a supply of 

f r e s h  water f o r  process5-ng and t h i s  supply could be 

obtained from Delta  Creek. It would be necessary t o  

r egu la te  the  flow t o  provide a dependable supply, and 

t h i s  would requ i re  a dam a t  the  o u t l e t  of Ruth Lake. 

f i  d ive r s ion  downstream would be required t o  d i v e r t  

water t o  a p ipe l ine  t h a t  would c a r r y  the  water t o  t h e  

i n d u s t r i a l  development. The minimum regula ted  flow a t  

the  o u t l e t  of Ruth Lake would be 78 c f s ,  with complete 

u t i l i z a t i o n  i n  a period l i k e  1947 t o  1953. I f  t h i s  

quan t i ty  of water were d ive r t ed  from Delta Creek., it 

would supply about 35,000 gpm o r  50 mgd. Based on the 

average consumption of water a t  s e v e r a l  p l a n t s  i n  
,+-- 



/--. 
Washington, t h i s  supply Is s u f f i c i e n t  f o r  t11e production 

.a- 

of about 800 tons of pulp and pa>er yer  day, 

The p ipe l ine  from Delta Creek would cross  Patterson 

River  near  i t s  mouth and then on t o  the i n d u s t r i a l  a r e a  

f o r  a t o t a l  length  of about 6 miles.  The t e r r a i n  along 

t h e  conduit r o u t e  v a r i e s  from s teep  rocky s lopes  nea r  

Delta Creek and the  s h i f t i n g  sands o f  the Pat terson 

River bed t o  the  muskeg areas  on P o i n t  Agassiz. I n  

t h e  event t h a t  a supply g r e a t e r  than that from Ruth 

Lake i s  needed, the  p ipe l ine  could be extended 2 mlles 

t o  Cascade Creek. With regu la t ion  f o r  power develop- 

ment on Cascade Creek the dependable wacer supply the re  

would be more than adequate f o r  i n d u s t r i a l  requirements. 

Cascade Creek might the re fo re  be considered a s  a sole 

source of i n d u s t r i a l  water i f  f u r t h e r  inves t iga t ions  

show t h a t  a development on Delta Creek would not  be 

p r a c t i c a b l e .  

The p o s s i b i l i t y  of the  development of ground water 

f o r  the  i n d u s t r i a l  needs should a l s o  be considered. I f  

t h i s  were poss ib le  the  d i f f i c u l t  problem of br inging 

water from Delta  Creek o r  Cascade Creek could be avoid- 

ed.  I n  t h i s  connection, an a e r i a l  reconnaissance over 

t he  Point  Agassiz - Thomas Bay a r e a  was made on August 30, 

1952 by D.  J .  Cederstrom, d i s t r i c t  geologis t  of the  

Ground Water Branch of the  Geological Survey. Although 



h i s  inspec t ion  was b r i e f  and from t h e  a i r ,  M r .  Cederstrom 

suggested t h a t  the  va l l eys  of the  Pa t t e r son  and Muddy 

Rivers o f f e r  some prospect of ground water development 

and a r e  worthy of f u r t h e r  i n v e s t i g a t i o n .  

STREAM RFGULATION 

Natural  s to rage  

Natural  s to rage  i n  the  Scenery Creek, Cascade 

Creek, and Delta Creek drainage bas ins  is l a r g e l y  con- 

f i n e d  t o  t h e  main lakes .  F a l l s  Lake i s  a small l ake  

about 18 a c r e s  i n  a r e a  ly ing  two miles upstream from 

t h e  mouth of the  Cascade Creek. The s to rage  i n  t h i s  

lake  is n e g l i g i b l e .  Upper Scenery Lake, one mile up- 

s t ream from Scenery Lake, has an a rea  of approximately 

230 ac res .  Accumulating snow f i e l d s  and g l a c i e r s  i n  

t h e  bas ins  may a l s o  be considered a s  n a t u r a l  s to rage .  

Considering the  geology of t h e  bas ins ,  l i t t l e  o r  no 

ground water i s  a v a i l a b l e .  

Developed s to rage  

There a r e  no developed s to rage  s i t e s  i n  the  three 

drainage bas i n s  under cons idera t ion .  

Undeveloped s to rage  

The u t i l i z a t i o n  of t h e  t h r e e  streams under con- 

s i d e r a t i o n  w i l l  r equ i re  the  development of s torage  t o  

equal ize  the  streamflow throughout the  year .  The 

d i s t r i b u t i o n  of the  annual runoff i s  such t h a t  only 

about 11 percent  of the  runoff occurs i n  the  5 months 



from December through Apr i l ,  whereas 63 p e ~ c c n t  occurs 

i n  the 4 months from June through September. Each of 

the  t h r e e  bas ins  o f f e r  good s to rage  p o s s i b i l i t i e s  i n  

t h e  lakes  and t h e i r  upper va l l eys .  These s to rage  

s i t e s  a r e  discussed i n  the following paragraphs. Area 

and c a p a c i t i e s  f o r  each lake  a r e  shown i n  t a b l e s  6, 

7 and 8, and area and capaci ty  curves together  with 

cross  sec t ions  a t  t h e  dam s i t e s  a r e  shown i n  f i g u r e  7 .  

A s  one means of analyzing t h e  s torage  requirements 

a departure-from-mean curve was p l o t t e d  f o r  the  estima- 

t e d  flow a t  t h e  o u t l e t  of Swan Lake. The mean flow 

used was t h a t  f o r  the  18 years  of  record through 1953 

even though t h i s  record was not continuous,  The flows 

a v a i l a b l e  and s torages  required t o  maintain these  

f lows,  as determined from t h i s  curve f o r  Swan Lake, 

were considered app l i cab le  t o  Scenery Lake and Ruth 

Lake when modified by the  r a t i o s  of t h e i r  respect ive  

drainage a reas  t o  t h e  drainage a r e a  a t  the  o u t l e t  of  

Swan Lake.  (See s e c t i o n  on Runoff). As another  means 

of analyzing the  s to rage  requirements,  a hypothet ica l  

opera t ing  schedule w i t h  a constant  d r a f t  f o r  each month 

of record balanced a g a i n s t  the  runoff a t  t h e  lake out-  

l e t  was computed f o r  the  carry-over s to rage  a n a l y s i s .  

Requlation was considersC'. on a year-to-year b a s i s ,  

,- and a l s o  on a  b a s i s  of carry-over s to rage  f o r  s e v e r a l  



years .  I n  making t h e  s to rage  a n a l y s i s ,  a f ~ l  l r e s e r v o i r  

was assumed a t  the beginning of the  per iod and a uniform 

d r a f t  from s to rage  was assumed throughout the  per iod ,  

With d r a f t  s t a r t e d  i n  October o r  November of each year 

the maximum drawdown would be reached i n  May o r  June. 

A t  t h i s  time runoff would exceed the  d r a f t  and the 

r e s e r v o i r  would begin t o  r e f i l l .  Draf t s  maintained on 

a year-to-year b a s i s  would have var ied  from 1 7 0  c f s  t o  

245 c f s .  The s to rage  required t o  maintain these  flows 

var ied  from 18,000 ac re - fee t  t o  64,000 ac re - fee t ,  de- 

pending on t h e  runoff a s  well. as t h e  d i s t r i b u t i o n  

throughout t h e  year .  Table 5 shows a l i s t  of the  

s t o r a g e s  which would have been requi red  and the  corre-  

sponding flows which would have been a t t a i n a b l e  f o r  

each year  of record.  

An annual-use method of s to rage  opera t ion  probably 

would not  be p r a c t i c a b l e  f o r  power purposes unless  t h e r e  

were standby sources of energy such as f u e l - e l e c t r i c  

p l a n t s ,  f o r  use i n  the  d r i e r  years .  A system designed 

f o r  uniform genera t ion  of hydroe lec t r i c  power might be 

more s u i t a b l e  f o r  Alaskan condi t ions .  Two schedules 

of opera t ion  f o r  this purpose the re fo re  were conaider- 

ed i n  d e t a i l  here in ;  one f o r  c o ~ p l e t e  c o n t r o l  i n  per iods 

such as  1947 t9 1953; and one f o r  a somewhat l e s s e r  

u t i l i z a t i o ; ~  of the  water au-!?plies. 



Sto rages  and f l o ~ v s  Tcr Ca.sc.ade Cr-e.?k 2 t  r-'7r* .-> 5 ar! Lake 
assuming year $0 yea- rc.gl:.ial::t r,r: f ri:~! 

Dif f 'erent ia l  P'!ns s D ~ - ? . ~ ' " ~ z , ~ Y !  
p l o t t e d  on basis of me%t?. ! . lc~i  ::.5:18-:951 

and mean flow 3.95% and 19:;s 

- -  - - -  - 
Per iod  S t  ! r a g e  
From To 4-;a ~ L S ? ; ; ~ F  Sequi red 

I-. ---- - -- - -.--.- 
1 Dec. 1917-1 ~ o v ,  I S ~  224 58,000 

1 NOV.  1918-1 NOV. 1919 207 50,000 

1 NOV.  1919-1 Oct. 1920 192 57,000 

1 Oct. 1920-1 Nov. 1921 193 59,000 

1 Nov. 1921-1 Dec. 1922 184 46,000 

1 Dec. 1922-1 Nov. 1923 228 

1 NOV. 1923-1 NOV. 1924 245 

1 NOV.  1924-1 Oct*  1925 202 

1 Oct.  1946-1 Oct.  1947 205 

1 Oct. 1947-1 Oct. 1948 195 

1 Oct. 1948-1 Dec, 1949 194 

1 Dee. 1949-1 Oct.  1950 184 

1 Oct. 1950-1 Oct. 1951 170 

1 Oct. 1951-1 NOV, 1952 218 

1 NOV, 1952-1 Oct. 1953 183 



A s to rage  capacity equal  t o  68 percent  of the  

18  year  mean annual runoff ,  103,000 ac re - fee t ,  would 

be s u f f i c i e n t  t o  completely u t i l i z e  t h e  flow from 

1918 t o  1928, providing a constant  rate of  212 c f s .  

During the  more c r i t i c a l  per iod,  1947 t o  1953, a 

s to rage  capaci ty  of 79,000 ac re - fee t  would provide a 

constant  flow of 196 c f s .  If t h e  s to rage  were 

l i m i t e d  t o  79,000 acre- fee t ,  the  flow of 196 c f s  

would have been a v a i l a b l e  throughout both periods 

of  record wi th  some surplus  flow i n  f i v e  of the  years  

between 1918 t o  1928. A constant  flow of 176 c f s ,  

o r  90 percent  of the  average flow from 1947 t o  1953 

could have been obtained with only 53,000 ac re - fee t  

of s torage .  

The development of s to rage  on Swan Lake o r  

Scenery Lake could be accomplished by one of th ree  

methods; 

1. Construct ion of  a dam a t  the lake o u t l e t  
t o  raise the  lake above i ts  n a t u r a l  l e v e l ;  

2. Drawing t h e  lake below i t s  n a t u r a l  l e v e l ;  
3 .  A combination of these two methods 

A t  Swan Lake 79,000 ac re - fee t  of s to rage  capacity 

could be c rea ted ,  f o r  example, by r a i s i n g  the  lake 105 

f e e t  t o  t h e  1,619 foo t  e l e v a t i o n  o r  drawing i t  160 f e e t  

below i t s  present  n a t u r a l  l e v e l .  (See area and capac i ty  

t a b l e ,  t a b l e  6.)  The mean e l e v a t i o n  of the  r e s e r v o i r  

- - c rea ted  by a dam would be 1,583 f e e t ,  and the  mean 

e l e v a t i o n  of the r e s e r v o i r  developed by drawdown would 



P 

be 1,477 f e e t ;  Storage by means of a dam would give 

a mean head 7 percent g r e a t e r  than t h a t  i f  drawdown 

were used t o  develop s to rage .  Many combinations of 

damming and drawdown of course would be poss ib le .  

A s torage  capaci ty  of 53,000 ac re - fee t  could be 

a t t a i n e d  by r a i s i n g  the  lake 75 f e e t  t o  the  1,589 f o o t  

e l e v a t i o n ,  o r  drawing i t  down 102 f e e t  t o  the  1,412 

f o o t  e l eva t ion .  The mean e l e v a t i o n  of a r e s e r v o i r  

c rea ted  by a dam would be 1,555 f e e t .  The use of a 

dam would provide a  head 6 percent  g r e a t e r  than the  

head a v a i l a b l e  with drawdown, 

For Scenery Lake the  development of 79,000 acre-  

f e e t  of s to rage  capaci ty  would requ i re  r a i s i n g  the  

lake  about 110 f e e t  t o  the  1,067 foo t  e l eva t ion  o r  

drawing i t  below the  normal e l eva t ion  i n  combination 

with a dam. (See t a b l e  7.) It is  necessary t o  ex t ra -  

po la te  beyond t h e  a v a i l a b l e  information t o  determine 

c a p a c i t i e s  of t h i s  magnitude. Soundings made on 

Scenery Lake i n  1949 complete t h e  underwater topogra- 

phy t o  the 900 foo t  e l eva t ion  and i n d i c a t e  r e l a t i v e l y  

l i t t l e  s to rage  below 800 f e e t .  I f  a l l  capaci ty  is  

developed by a dam, the  mean r e s e r v o i r  e l e v a t i o n  would 

be about 1,018 f e e t .  

Rais ing t h e  lake t o  t h e  1,036 foo t  e l eva t ion ,  o r  

79 f e e t ,  would c r e a t e  53,000 ac re - fee t  of s to rage  
,- 

s u f f i c i e n t  f o r  r egu la t ing  the  flow a t  176 c f s  o r  90 



P 
percent of the  average of 196 c f s .  The mean pool 

l e v e l  would be 1,000 r e e t  . Drawing the lake down t o  

t h e  843 e l e v a t i o n  o r  13.4 f e a t  would provide 53,000 

ac re - fee t  of s to rage  w'tb a  mean p o ~ l  l e v e l  of 905 . feet .  

The head provj-ded by a d m  wrv ld  be 11 percent  greater 

than  the  head avail2.blc nit11 a avstem of drawdown. 

Soundings made on R u : ~  Lake i n  1950 show i t  t o  

be r e l a t iveSy  shallow; t h s  greayeet obser-~ed depth 

was 9 1  f e e t .  Tappins of' the lake t o  develop s to rage  

capaci ty  probably woulc n > t  be j u s t i f i e d  s ince  t h e  

subsurface volume i s  only about 2,400 ac re - fee t ,  and 

i t  would be necessaFy t~ cons t ruc t  a  dam f o r  c r e a t i o n  

of s u f f i c i e n t  s t w a g e  f o r  subs5an t i a l  r egu la t ion  of 

t h e  streamfl-ow. (See Table 8 ) ,  A capaci ty  of 32,000 

ac re - fee t  would have been required f o r  complete 

u t i l i z a t i o n  of the  runoff I n  a  per iod l i k e  1947 t o  

1953, with a un i fo ra  regula ted  flow of 78 c f s .  A 

uniform flow of 90 percent of this amount o r  70 c f s  

could have been m a i n t ~ i n e d  wltn only 21,000 ac re - fee t  

of capaci ty  f o r  r egu la t ion .  Raising the lake 238 f e e t  

t o  the  1,591 foo t  e l e v a t i o n  would provide 32,000 

ac re - fee t  of s to rage  with a mean pool l e v e l  of 1,503 

f e e t .  Rais ing the  lake 179  f e e t  t o  t h e  1 ,532  foo t  

e l e v a t i o n  would provide 2 1 , C O O  ac re - fee t  of s to rage  with 

a mean pool l e v e l  of 1,SGZ f e e t .  

P 

3 6  
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WATER POWER 

Developed ---- Power 

There a r e  no power developments on t h e  streams 

considered i n  t h i s  r epor t .  

Undeve1.oped ?ewer --- ----.. ---- 
The evalua t ion  o f  the  p o t e n t l a l  power of the  . 

t h r e e  streams under considepation i s  based on an 

i l l u s t r a t i v e  p lan  of development which i n  t u r n  i s  

based on s e v e r a l  genera l  assumptions which a r e  mention- 

ed i n  the fol3owing paragraphs. 

I n  view of the  pronounced v a r i a t i o n  i n  streamflow 

throughout t h e  year  and the  long period of low flow 

s to rage  regu la t ion  will. be e s s e n t i a l  f o r  any s u b s t a n t i a l  

development of dependable water power. A run-of-r iver  

development seems s o  un l ike ly  i n  t h i s  region t h a t  it 

was not  considered i n  t h i s  r e p o r t .  

It was assumed f o r  the  purposes of t h i s  r epor t  

t h a t  water would .be conveyed under pressure from the  

r e s e r v o l r s  t o  the  powerhouses, thus u t i l i z i n g  the  

maximum a v a i l a b l e  heads. Because of the  rugged t e r r a i n  

and the  l ike l ihood  of snow avalanches,  tunnels  would 

be used r a t h e r  than  canals  o r  p i p e l i n e s .  

The p o t e n t i a l  power was computed as follows: 

P = . 0680? ,  i n  which: 
P = power i n  k i lowat ts  
Q = flow i n  second-feet 
H = mean opera t ing  head i n  f e e t  

7- 

The mean opera t ing  head Ls defined he re in  as the  drop 

between t h e  lake  a t  h a l f - f u l l  l e v e l  and bhe powerhouse 



1 7  f e e t  above mean sea  l e v e l ,  o r  5 f e e t  above the  

h ighes t  es t imated t i d e .  The formula is based on an 

over -a l l  e f f i c i e n c y  f ~ c t o r  of 80 percent .  

An i l l u s t r a t i v e  plan i s  presented t o  show the  

maximum power t h a t  could be developed continuously.  

Est imates  a l s o  a r e  presented f o r  a  somewhat l e s s e r  

degree of u t i l i z a t i o n .  

A p lan  f o r  t h e  development of Cascade Creek was 

o u t l i n e d  i n  the r epor t  by Dort, and plans f o r  a l l  t h r e e  

streams were ou t l ined  i n  the  U.  S .  Fores t  Service-  

Federa l  Power Commission r e p o r t .  The plans considered 

he re in  a r e  s i m i l a r  t o  the  ones suggested i n  those repor t s ;  

and some a l t e r n a t i v e  p o s s i b i l i t i e s  a l s o  a r e  discussed.  

The power s i t e s  a r e  descr ibed i n  the  following 

s e c t i o n s .  The p o t e n t i a l  power f o r  these  s i t e s  under 

var ious plans of development is  shown i n  t a b l e  9 

following the  d e s c r i p t i o n  of the  s i t e s .  

Power generated a t  e i t h e r  Scenery Creek o r  Cascade 

Creek could be t ransmi t ted  t o  the  Point Agassiz a r e a  

e i t h e r  by overland l i n e  around Thomas Bay o r  by sub- 

marine cable  across  Thomas Bay. 

The overland route  f rom Scenery Creek power p l a n t  

would s k i r t  t h e  e a s t  shore of Thomas Bay, c ross  Cascade 

Creek a t  the  mouth, and continue t o  Pat te rson  River.  



Figure 8 Point Agassiz area 
Looking e a s t  from a point  over 
Frederick Sound a t  proposed 
i n d u s t r i a l  s i t e  on mainland 
e a s t  of Petersburg, Alaska 



Then i t  would cross the r i v e r  a t  o r  near the mouth 

and continue t o  an i n d u s t r i a l  area  on Point Agassiz 

f o r  a t o t a l  distance of about 14 miles, The dis tance  

along t h i s  route from a powerhouse s i te  on Cascade Creek 

is only about 8 miles; and from a powerhouse s i t e  on 

Delta Creek, about 6 miles,  An a l t e rna t ive  route from 

Scenery Creek combining overland l i n e s  with submarine 

cable t o  avoid most of the s l i d e  areas  on the  e a s t  

s i de  of Thomas Bay would be somewhat as follows: land 

l i n e  from the  powerhouse t o  the  mouth of Scenery Cove 

f o r  1.3 miles; submarine cable across Thomas Bay near 

the  mouth of Scenery Cove f o r  2.3 miles, overland t o  

Spurt Point neares t  Ruth Island f o r  about 3.1 miles, 

submarine cable f o r  1.5 miles t o  Ruth Island and then 

overland f o r  the  remaining 6.3 miles. This is a t o t a l  

length of about 14.5 mlles. Using submarine cable f o r  

the crossing of Thomas Bay on a nearly d i r e c t  route 

southwest from the  mouth of Cascade Creek would reduce 

the t o t a l  transmissiorl l i n e  d is tance  t o  about 7 miles; 

the submarine cable would be only about one m i l e  i n  

length. Maximum depths of the  cable croseings i n  Thomas 

Bay would range from 360 t o  600 f ee t .  The main ad- 

vantages of the  underwater routes,  i n  add i t ion  t o  t h e i r  

sho r t e r  lengths, a r e  the  probable lower maintenance 

P 
cos t s ,  and lesser chances of in te r rup t ion  of service.  



Cascade Creek Power S i t e  

The development of dependable power on Cascade 

Creek would n e c e s s i t a t e  s to rage  i n  Swan Lake, e i t h e r  

by dam o r  drawdown, and a tunnel  t o  d e l i v e r  t h e  water 

t o  a powerhouse a t  t idewater .  P a r t i a l  development 

could be a t t a i n e d  by u t i l i z i n g  only t h a t  head which is  

a v a i l a b l e  between F a l l s  Lake as a fore-bay and t i d e -  

water .  

Dam-site 

There i s  a favorable  dam s i t e  a few hundred f e e t  

below t h e  o u t l e t  of Swan Lake where Cascade Creek flows 

i n  a  narrow r e l a t i v e l y  shallow channel. (See f i g u r e  9 . )  

The s t e e p  canyon s i d e s  a r e  topographical ly  s u i t a b l e  as 

abutments f o r  a dam of any type,  and M i l l e r ' s  r epor t  

i n d i c a t e s  t h a t  geologic condi t ions a r e  favorable .  

It would be necessary t o  r a i s e  the  lake sur face  

t o  an  e l e v a t i o n  of about 1,620 f e e t  o r  105 f e e t  above 

t he  present  l e v e l  t o  c r e a t e  79,000 ac re - fee t  of s to rage  

capaci ty  which is  t h e  amount needed f o r  s u b s t a n t i a l  

c o n t r o l .  The width of the  canyon a t  t h e  dam s i t e  is  

305 f e e t  a t  an  e l e v a t i o n  of 1,620 f e e t ,  and only 70 

f e e t  a t  t h e  streambed. A s to rage  capaci ty  of 53,000 

ac re - fee t  could be obtained with a dam r a i s i n g  the  lake 

su r face  75 f e e t  and having a c r e s t  length  of about 265 

f e e t .  The topographic and geologic condi t ions a r e  

40 



Swan Lake Dam S i t e .  Looking upstream from a point 
on l e f t  bank. (Composite from Forest Service photos) 

Figure 9 



such t h a t  a dam o f  ally type could be constructed. S u f f i c  

e i en t  maberials f o r  rock f i l l  o r  concrete aggregate 
P probably are ava i lab le  i n  the  v i c i n i t y ,  

Tho spillway should provide f o r  flows i n  exceas of 

2800 cis, which was estimated as the highest  f low a t  the 

lake o u t l e t  during the  period of atreamflow records, and 

which occurred i n  September 1947. The steep slopes of 

the abutments and observed evidences of s l i dea  ind ica te  

t h a t  a tunnel type spillway through the  north abutment 

r a t h e r  than an open spillway probably should be considered. 

Reservoir s i te  

The Swan Lake rese rvo i r  s i t e  is steep-sided and moderate- 

l y  fo res ted  with spruce and hemlock of a sub-alpine type. No 

la rge  timber trees a r e  apparent. The undergrowth ia mostly 

a lde r ,  devil-club , and salmon berry,  Timber removed from 

the  rese rvo i r  s i te  would have l i t t l e  value, but c lea r ing  

may be necessary f o r  operat ional  reasons. The lake is about 

one and three-fourths of a m i l e  long and half a mile wide. 

A f l a t  val ley  extends e a s t  from the  upper end of Swan Lake 

f o r  about a mile, and th i s  would be within a rese rvo i r  

created by damming the  lake. The lake is qui te  deep, with 

some plunging depths jus t  offshore i n  excess of 400 f e e t ,  

as determined from soundings made i n  1950. 

Tunnels, penstocks, and powerhouse s i t e s  f 

Topographic and geologic conditions indicate  t h a t  the  

most favorable tunnel route from Swan Lake t o  tidewater would 

be on the north s ide  of the val ley ,  Such a locat ion would 

p". have one o r  more changes i n  alignment t o  maintain adequate 

coverage of rock. No ser ious  geologic d i f f i c u l t i e s  a r e  a n t i c i -  

pated as the rcute  passes through rock adequate i n  s t reng th  t o  
41 
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maintain tunnel  openings. A route  on the nortl-. side 

of t h e  v a l l e y  t o  a powerhouse on a f l a t  bench a t  t h e  

mouth o f  Cascade Creek would be about 2.2 miles i n  

length .  I f  a powerhouse were loca ted  3,500 f e e t  nor th  

of the  mouth of Cascade Creek the  penstock l eng th  would 

be ma te r fa l ly  reduced, but  underground cons t ruc t ion  of 

t h e  penstock and powerhouse might be necess i t a t ed  be- 

cause of the  extremely rough t e r r a i n .  

As an a l t e r n a t i v e ,  t h e  tunnel  and penstock could 

be loca ted  t o  t h e  northwest, te rminat ing  i n  a power- 

house f o r  Scenery Lake development. Such a route  would 

be about 3.5 miles long o r  1.3 miles longer  than t o  

t h e  mouth of Cascade Creek o r  t o  the  poin t  3,500 f e e t  

nor th  of the  mouth, The a d d i t i o n a l  c o s t  of the  longer  

tunnel  would be o f f s e t  somewhat by the  advantage of 

having only one powerhouse with consequent l e s s e r  c o s t s  

of cons t ruc t ion ,  opera t ion  and maintenance. I n  a d d i t i o n  

t o  these  savings the re  would be the  advantage of having 

a s i n g l e  t ransmission l i n e  f o r  power from each source.  

I n s t a l l a t i o n s  a t  the  lake would be the  same i n  e i t h e r  

case .  

The tunnel  would t a p  Swan Lake a t  an e l e v a t i o n  of 

about 1,500 f e e t  i f  a dam were built f o r  s to rage  of 

79,000 a c r e - f e e t ,  o r  about 1,340 f e e t  i f  drawdown 

T s to rage  i s  used, The gross  heads would vary from 1,602 

t o  1,497 f e e t  and 1,497 t o  1,337 f e e t  r e spec t ive ly  f o r  



t h e  two p o s s i b i l i t i e s .  Mean opera t ing  heads would be , 

about 1,566 and 1,460 f e e t ,  r e spec t ive ly .  I f  s to rage  

i s  provided f o r  a regula ted  flow equal  t o  90 percent  

of the  average discharge the  tunnel  would t a p  the  

l ake  a t  about 1,500 f e e t  i f  the  r e s e r v o i r  is  c rea ted  

by a dam, o r  a t  about 1,400 f e e t  i f  t h e  r e s e r v o i r  i s  

provided by drawdown. The gross  heads with a dam 

would vary from 1,572 f e e t  t o  1,497 f e e t  and with 

drawdown from 1,497 f e e t  60 1,395 f e e t  r e spec t ive ly .  

The mean heads would be 1,538 f e e t  and 1,448 f e e t  

r e spec t ive ly .  

F a l l s  Lake Power S i t e  

An a l t e r n a t i v e  t o  complete development of the  

Cascade Creek p o t e n t i a l  would be a p a r t i a l  development 

u t i l i z i n g  only t h e  head from F a l l s  Lake t o  t idewater  

as the  s t e e p e s t  gradient  of Cascade Creek i s  i n  t h i s  

reach. The requi red  tunnel  length  would be reduced 

by about one-third and the  mean opera t ing  head and 

r e s u l t a n t  power would be reduced about one-f ourth.  

I n  such a scheme, Swan Lake would serve  as the  

s to rage  r e s e r v o i r ,  a s  before ,: with s to rage  developed 

e i t h e r  by dam o r  drawdown. F a l l s  Lake would serve as 

a forebay suppl ied by tapping Swan Lake a t  the appropri-  

a t e  depth wi th  a s h o r t  tunnel  emptying i n t o  the  channel 

of Cascade Creek. The mean opera t ing  head would be 

1,140 f e e t .  A view of the  o u t l e t  of F a l l s  Lake i s  

shown i n  f i g u r e  10.  
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Figure 10, Fal l s  Lake outlet 
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Since the  cos t  of the storage r e s e r v o i r ,  power- 

house, and transmission l i n e  would not be reduced 

p ropor t iona te ly  t o  the  reduct ion i n  head, the  u n i t  co s t  

of the power i n  this a l t e r n a t i v e  p lan  would be greater. 

Scenery Creek Power S i t e  

As previously mentioned i n  t h e  s e c t i o n  on Undevelop- 

ed Storage,  the  water supply and requirements f o r  

s to rage  regu la t ion  a t  Scenery Lake have been assumed 

equa l  t o  those of Swan Lake. Maximum s to rage  f o r  

carryover  can be obtained a t  Scenery Lake only by a dam 

o r  a combination of a dam with some drawdown; drawdown 

a lone  would be i n s u f f i c i e n t .  The e n t i r e  p o t e n t i a l  

head from Scenery Lake t o  t idewater  could be developed, 

o r  i t  would be poss ib le  t o  u t i l i z e  only t h a t  p o r t i o n  

t h a t  i s  a v a i l a b l e  i n  the s t e e p e s t  gradient  of the stream. 

Dam s i t e  

A dam f o r  c r e a t i o n  of a s to rage  reservoir a t  

Scenery Lake could be loca ted  e i t h e r  near  the immedia 

o u t l e t ,  o r  400 t o  500 f e e t  downstream. The lake o u t l e t  

is  a narrow V-shaped notch w i t h  a s teep  rock h i l l s i d e  on 

t h e  l e f t  s i d e .  Scenery Creek drops about 40 f e e t  as a 

w a t e r f a l l  below t h i s  notch (see figure 11).  The 

t e r r a i n  inshore from the  r i g h t  bank i s  low and r o l l i n g  

f o r  a d i s t ance  of about 700 f e e t ,  where a steep rock 

wa l l  could be used as the r i g h t  abutment of a dam a t  t h e  



Figure 11. Scenery Lake outlet 



o u t l e t  sec t ion ,  The creek flows i n  a canyon f o r  a b c ~ t  

800 feet downstream from the lake. A r idge on the 

r i g h t  bank s t a r t i n g  about 400 feet downstream from the 

lake and pa ra l l e l i ng  the  creek could be used as the 

r i gh t  abutment of a  main dam a t  this downstream 8 i t e .  

It would be necessary t o  construct  an aux i l i a ry  dam o r  

dike across the low ground between the  ridge and the  

rock wall t o  the  nor theas t ,  

From a preliminary examination it appears that the 

rock is  su i t ab l e  f o r  the foundation of a dam a t  e i t h e r  

s i t e ,  and tha t  no unusual geologic problems a re  apt  t o  

be encountered. (See open f i l e  geologic report  by J. C .  

Miller. ) 

A dam which would impound 79,000 acre-feet  of 

water s u f f i c i e n t  f o r  hold-over regula t ion would have t o  

r a i s e  the lake surface t o  an e levat ion of 1,067 f e e t .  

Such a dam a t  the  lake o u t l e t  would be about 150 f e e t  

high i n  the streambed and about 930 feet along the crest, 

A t  a s i te  400 f e e t  f a r t h e r  downstream, a dam would be 

about 170 f e e t  high i n  the streambed and about 700 f e e t  

along the c r e s t  which would include about 400 f e e t  of 

dike across a  saddle, A rese rvo i r  capacity of 53,000 

acre-feet would require dams of lesser dimensions a t  

the same axes. A t  the  lake o u t l e t  a dam ra i s ing  the 

lake t o  an e levat ion of 1,036 f e e t  would be about 120 

f e e t  high in the streambed and would be about 840 feet 

along the c r e s t .  A t  the downstream ax i s ,  a  dam would 
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Table 7 

Area and capacity Scenery Lake 
Reservoir S i t e  

Altitude Area Capacity (feet) acres - ,  acre-feet  

G s t i m t e d  from extension of capacity 
curve, 

u g k e  surface 
g ~ r e a  pa r t ly  estimated; 1060 contour 

incomplete on map. 



, . be about 140 feet high i n  the streambed and about 450 

feet along the crest. Ei ther  a masonry o r  rock-fill 

dam could be b u i l t .  Perhaps a combination of masonry 

i n  the streambed and r o c k f i l l  i n  the dike section would 

be the  most economical type of construct ion.  Suitable 

mater ia l  f o r  e i t h e r  r o c k f i l l  o r  concrete aggregate is  

avai lable  i n  the  v i c in i ty .  A t  the lake ou t le t  the 

downstream slope of the streambed i s  about 30 f e e t  i n  

150 f e e t  and the upstream slope is  1 2  f e e t  i n  100 f e e t .  

These gradients  probably would be a f a c t o r  i n  the 

design of a dam s ince  they present a r a t h e r  s teep base, 

The saddle area  on the  r i gh t  bank of the  stream 

below the lake ou t l e t  would furnish  a na tura l  spillway 

channel which could discharge t o  the streambed a t  a 

point  about 2,000 f e e t  downstream from the lake o u t l e t .  

Flood flows of about the same volume a s  a t  Swan Lake o r  

i n  the  order of severa l  thousand second-feet, could be 

expected, 

Reservoir s i t e  

Scenery Lake i s  about two and a half  mile, I v s a B  

and a t h i r d  of a m i l e  wide, Raising the water surface 

of the  lake would extend i t s  length another half  t o  

three-quarters  of a mile a t  the  upper end. Like Swan 

Lake it i s  qu i te  deep, with depths of 227 f e e t  observed 

during soundings made in 1949. The s teep  slopes above 

7- 
the lake shore a r e  moderately fores ted  with spruce and 

hemlock. More of these t r ee s  are of timber size and 
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qua l i t y  than those within the Swan Lake basin a2d some 

se l ec t ive  logging might be p rac t i ca l .  General c lea r ing  

of the e n t i r e  rese rvo i r  area  would be expensive because 

of the d i f f i c u l t  t e r r a i n .  

Tunnels, penstocks, and powerhouse s i t e s  

The most favorable tunnel route from Scenery Lake 

t o  tidewater as Indicated by the topography and the 

geology, i s  on the south s ide  of the val ley .  Several 

changes i n  alignment would be necessary t o  maintain 

rock cover, The tunnel would pass through quartz d i o r i t e  

f o r  most of its length and no geologic d i f f i c u l t i e s  which 

would be a hazard t o  tunnel construct ion a r e  ant ic ipated,  

The suggested route would be about 3.4 miles long and 

terminate i n  a penstock 1,500 f e e t  long f o r  the f i n a l  

drop t o  the  powerhouse. A powerhouse could be b u i l t  on 

the  l e f t  bank of Scenery Creek about 700 feet downstream 

from the mouth of South Fork Scenery Creek. Some pro- 

v i s ion  might be made t o  in te rcep t  the  f low of the 

South Fork Scenery Creek t o  add t o  the t o t a l  flow, a l -  

though no allowance has been made f o r  t h i s  pos s ib i l i t y  

i n  the  power est imates of t h i s  repor t .  

The tunnel would t ap  Scenery Lake a t  about the 940- 

foot  l eve l  i f  a dam were b u i l t ,  o r  a t  about the 830-foot 

l e v e l  i f  drawdown i s  used t o  develop the 53,000 acre-feet 

of storage required f o r  p a r t i a l  regulat ion,  A s  mentioned 
.f i n  the  chapter on Stream Regulation, there is not 

s u f f i c i e n t  volume below the lake surface t o  furnish  the 
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F 79,000 ac re  - f ee t  of s torage required f o r  c .amy-over  

r e g u l a t i o n ,  Q ~ ~ o s s  heads with a dam impoucdlng 79,000 

ac re - fee t  of vlater vrould vary from 1,050 t o  940 f e e t  

w i t h  a mean of 1,001 f e e t .  Gross heads with t h e  lower 

dam would vary from 1,019 t o  940 f e e t  with a mean of 983 

f e e t ,  Development of 53,000 ac re - fee t  of s to rage  by 

drawdown would provide heads varying from 940 t o  826 

f e e t ,  with a mean of 888 f e e t .  

Scenery Creek -. Al te rna t ive  Development 

It i s  apparent from a study of t h e  s t ream profile 

t h a t  two-thirds of t h e  f a l l  of Scenery Creek occurs in 

the f i r s t  mile downstream from t h e  lake ,  Thus a p a r t i a l  

development of t h e  stream could be made with a r e l a t i v e l y  

s h o r t  waterway. A tunnel  on t h e  nor th  s i d e  of the va l l ey  

1.1 miles  long would d e l i v e r  the water  t o  a penstock f o r  

t h e  f i n a l  drop t o  t h e  powerhouse near  mile 2.4 a t  eleva-  

t i o n  of 365 f e e t .  The tunnel  would be only a t h i r d  as 

long y e t  the  power output would be two-thirds a s  much 

as with complete development. However, the c o s t  of o t h e r  

u n i t s  such as t h e  dam and t h e  power house would not be 

reduced propor t ionate ly ,  and t h e  t ransmission d i s t ance  

would be increased.  The u n i t  cos t  of power the re fo re  

might be a s  g r e a t  as o r  g r e a t e r  than with a complete 

development u t i l i z i n g  all the head, 

Del ta  Creek Power S i t e  

/'- 
As mentioned i n  t h e  s e c t i o n  on Undeveloped Storage, 

32,000 ac re - fee t  of s to rage  would be required f o r  sub- 

s t a n t i a l l y  complete r e g u l a t i o n  of Delta Creek, and 



P 21,000 acre-feet  would be required f o r  a somewhat 

l e s s e r  degree of regulat ion.  A dam would be required 

a t  the  ou t l e t  of Ruth Lake t o  provide e i t h e r  amount 

s ince  the underwater volume of the lake i s  very small. 

Dam s i t e  

The o u t l e t  of Ruth Lake o f f e r s  a  good dam s i t e  

both topographically and geologically.  Delta Creek 

is narrow and shallow a t  the lake o u t l e t  and flows 

through a V-shaped channel. (See f igure  12)  . The 
* 

stream gradient is  qui te  s teep  jus t  downstream from 

t he  lake and the  walls of the canyon close i n  u n t i l  

they a r e  nearly v e r t i c a l .  

Rock i s  exposed i n  both abutments. Boulders from 
. . 

rock s l i d e s  from the s teep  slopes on e i t h e r  s ide  of 

t h e  o u t l e t  have accumulated i n  the streambed, but the 

depth t o  bedrock probably i s  not excessive. (See ope11 

f i l e  geologic report  by J. C .  ~ i l l e r ) .  

A dam which would r a i s e  the lake surface t o  the  

1,591 foot  e levat ion would be about 50 f e e t  wide i n  

the stream bed and have a c r e s t  length of about 470 

f e e t .  Such a dam would s t o r e  32,000 acre-feet  of water, 

which would be s u f f i c i e n t  f o r  carry-over s torage,  A dam 

ra i s ing  the  lake leve l  t o  the 1,532 foot  e levat ion would 

have a crest length of about 400 f e e t  and would s t o r e  

21,000 acre-feet  of water, s u f f i c i e n t  f o r  a  subs t an t i a l  

degree of regulat ion.  Ample mater ia l  i s  avai lable  f o r  
,=- 

e i t h e r  rock fill o r  masonry construct ion of a Ruth Lake 

dam. The slope of t h e  streambed from the  dam s i t e  
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Figure 12. Ruth Lake outlet 



,- downstream i s  about 50 f e e t  i n  300 f e e t  which con- 

s t i t u t e s  a r a t h e r  s t e e p  base. 

The streamflow records obtained on Cascade Creek ,  

i n d i c a t e  t h a t  flows i n  excess of a thousand second- 

f e e t  probably a r e  t o  be expected on Delta Creek a t  

the  o u t l e t  of Ruth Lake. No n a t u r a l  sp i l lway a r e a  

i s  af forded by the  canyon sec t ion ,  and i n  view of t h e  

prevalence of s l i d e s  a tunnel  type sp i l lway probably 

should be considered,  

Reservoir s i t e  

Ruth Lake is s e t  i n  a steep-walled bas in  which i s  

moderately f o r e s t e d  with spruce and hemlock. Above 

t h e  lake e l e v a t i o n  of 1,353 f e e t  t h e  t imber approaches 

t h e  sub-alpine type  and i s  not  a s  valuable  a s  t imber i n  

lower e l eva t ions .  The lake is about h a l f  a mile long 

and about a thousand f e e t  wide. Rafsing the  lake t o  

the 1,600 f o o t  l e v e l  would extend i t s  length  about a 

thousand f e e t .  Serv ice  by f l o a t  plane t o  the  lake is 

not poss ib le  because of the  d i f f i c u l t y  of landing and 

t ak ing  o f f .  Soundings made i n  1950 indica ted  a maximum 

dep th  of 91 f e e t .  

Tunnels, penstocks, and powerhouse s i t e  

Severa l  tunn2l  rou tes  a r e  poss ib le  topographical ly  

and geologica l ly .  The t h r e e  routes  considered a r e  a l l  

o f  about the  saxe length.  A tunnel  t o  a penstock d i s -  

chargizlg st a powerhouse on t idewater  a t  t h e  mouth of 
P 



Table 8 

Area and capaci ty Ruth Lake 
Reservoir S i t e  

Altitude Area Capacity 
( f e e t )  (acres)  (acre-feet ) 

1,353 55 0 Lake surface 



Delta Creek would be about 1 .6  miles long. If a 

powerhouse were loca ted  2,000 f e e t  nor th  of t h e  mouth 

of Delta Creek, t h e  penstock length  would be about 15 

percent  s h o r t e r .  A tunnel  leading  t o  a penstock and 

powerhouse on Pat te rson  River would be about 1 . 7  miles 

long and t h e  penstcck would be about the  same length  

as one t o  a powerhouse 2,000 f e e t  nor th  of the  mouth 

of  t h e  creek .  A f o u r t h  route  appears t o  be the  

s h o r t e s t ;  1.5 miles long from Ruth Lake t o  a power- 

house a t  the  mouth of Cascade Creek. This route  would 

have t h e  a d d i t i o n a l  advantages of a s l i g h t l y  s h o r t e r  

penstock p lus  the  economies of u t i l i z i n g  a common 

powerhouse with a development on Swan Lake, i f  such 

a development were made. Preliminary reconnaissance 

i n d i c a t e s  no s e r i o u s  geologic d i f f i c u l t i e s  would be 

encountered i n  tunnel  cons t ruc t ion .  The mate r i a l s  

through which tunnels  would pass a r e  of s u f f i c i e n t  

s t r e n g t h  t o  maintain tunnel  openings. 

The tunnel  would t a p  Ruth Lake about the  1,340 

e l e v a t i o n .  Gross heads would vary from 1,574 t o  1,336 

f e e t  i f  a high dam is  b u i l t  t o  t h e  1,591-foot e l eva t ion ,  

and from 1,515 t o  1,336 f e e t  i f  a lower dam were b u i l t  

t o  the  1,532-foot e levat ion .  Mean heads would be 

1,486 f e e t  and 1,446 f e e t  r e spec t ive ly .  

The power p o s s i b i l i t i e s  of  Delta Creek are not  

considered t o  be very a t t r a c t i v e  i n  view of t he  size of 



Table 9 

Summary of p o t e n t i a l  power and r e l a t e d  d a t a  
P l an  A Plan B Plan C 

Head F'low Yower Head Plow Power Head Flow Power 
CASCADE CREEK --- .---- ( f e e t )  ( c f s )  ( ~ i l . )  ( f e e t )  ( c f s )  ( ~ i l . )  ( f e e t )  ( c f s )  ( ~ i l . )  

Storage  79,000 a . f .  1566 196 20800 1460 196 19400 1140 196 15200 

Storage 53,000 a . f .  1538 176 18400 1448 176 17300 1140 176 13600 ---- --.- 

SCENXEY CREEK 

Storage  79,000 a . f .  1001 196 13300 - - - 653 196 8700 

Storage  53,000 a . f .  983 176 11600 888 176 10600 635 176 7600 
540 176 6500 

Storage  32,000 a.f. 1486 78 7900 

Storage  21,000 a .f. 1446 70 6900 

- 
Maximum t o t a l  42000 kw 

Plan A: Storage crea ted  by dams t o  r a i s e  t h e  lake sur faces .  
B: Storage crea ted  by d i v e r s i o n  tunnels  t o  draw down t h e  lake 

su r faces .  
C: P a r t i a l  development on Cascade Creek by d ive r s ion  from 

Fal l s  Lake; and on Scenery Creek by l o c a t i o n  of powerhouse 
a t  e l eva t ion  365 f e e t .  



the  s t ruc tu re s  required r e l a t i v e  t o  the  po ten t i a l  

power. From present information i t  appears t h a t  the  

development of subs t an t i a l  power i n  t h l s  area  would 

be brought about by the  needs of the  pulp and paper 

indust ry .  These indus t r ies  require large  volumes of 

process water. It is  possible that t h i s  need. could 

be supplied by the  waters of Delta Creek. Unit cos t s  

of power from Delta Creek waters would be high, but 

i f  pa r t  of the cost  of development could be a l l o t t e d  

t o  the  establishment of a dependable water supply, the  

u n i t  cos ts  of each would be reduced. Diversion from 

the  t a i l r a c e  of a Delta Creek power p lan t  t o  a pipe- 

l i n e  supplying the  industry using the power would 

fu rn i sh  a dependable supply of f r e sh  process water. 

The power plant  would then have t o  be located so  t ha t  

the  remaining head between the  t a i l r a c e  e levat ion and 

the  i ndus t r i a l  p lant  e levat ion a t  o r  near sea l e v e l  

would be s u f f i c i e n t  t o  carry  the  water t o  the i ndus t r i a l  

p lant .  The power head would be reduced accordingly. 

MARKET FOR POWER 

A t  the  present time there  is no ava i lab le  market 

f o r  power t h a t  could be produced i n  the  Thomas Bay area. 

The development of any industry i n  the  market f o r  such 

power probably would be coincident with the  development 

of power. Considering the  present untouched stand of 
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timber, the potential power of the area, and the 

demand for pulp and paper it seems logical that the 

pulp and'paper industry would fit into this situation. 

The manufacturing of forest products and activities of 

the supporting communities probably constitutes the 

largest potential market for Thomas Bay power. 

The total power of the three plants would be 

sufficient to produce about 18,000 tons of aluminum per 

year, but power for this industry must be cheap. It is 

doubtful if Thomas Bay power would be cheap enough to 

attract the aluminum industry. 

The fishing industry, the largest in Alaska, does 

not require a large amount of power at present, but the 

expansion of freezing processes may increase this demand. 

The canneries are widely scattered and serving these 

established canneries would increase transmission costs 

t o  a point at which hydroelectric power would no longer 

be economical. The establishing of a large freezing ant 

canning factory near to Thomas Bay would constitute a 

market for power. However, such a demand is likely to 

be seasonal corresponding to the ffshing seasons, Ex- 

pansion of the use of different varieties of fish other 

than seasonal salmon and halibut would extend the 

operating season of a cannery somewhat. 
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There a r e  ind ica t ions  t h a t  mineral  depos i t s  a r e  

a v a i l a b l e  i n  Southeastern Alaska although there has 

been l i t t l e  development of mining i n  t h i s  region. Any 

development of mining, along with r e l a t e d  i n d u s t r i e s ,  

could produce a demand f o r  an appreciable  amount of 

power. 
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