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Water-power p o s s f b f l i t i e s  of Sheep Creek, Carlson Creek 
Lake Dorothy and T u ~ n e ~  Lake near  Juneau, Alaska 

In t roduct fon  

This r epor t  is one of a c o n t f m i n g  serfes Intended - 

pr imar i ly  t o  a s s i s t  i n  the  classification of lands wi th in  the  

I publfc  domain as t o  t h e i r  value I n  t h e  development of hydro- 

e l e c t r f c  power, It descr ibes  the  powep p o s s i b i l i t i e s  of 

sixes of Sheep Creek and CarLson Creek, and of Lake Dorothy 

and Turner Lake. The Carlson Creek and Sheep Creek bas ins  

I a r e  i n  mountainous t e r r a i n  wfthin about 10 miles of Juneau. 

The o u t l e t  of Lake Dorothy i s  1 7  miles southeas t  of Juneau 

and t h a t  of Turner Lake 1s about 1-7 miles e a s t .  Both lakes  

are separa ted  by T a m  I n l e t  from Juneau and favorable  

i n d u s t r i a l  s i t e s .  

Information Is presented concerning the c l imate ,  

1 streamflow, topography and o t h e r  f e a t u r e s  t h a t  a r e  p e r t i n e n t  

I t o  t h e  development of water-power i n  t h i s  a r e a ,  Recent 

topographic maps, surveys of t h e  power s i t e s ,  geologfe 

examinations, and e l f m t f c  and water supply d a t a  were used 

i n  the  prepara t ion  of t he  r e p o r t ,  

Inves t iga t ions  were m d e  a s  e a r l y  as 1908 on 

Turner Lake, 1910 on Sheep Creek, 1313 on Carlson Creek, and 

1929 on Lake Dorothy. Excepting Sheep Creek, these  s i t e s  have 

not been developed, The power of Sheep Creek was p a r t l y  

a 



developed without s%omge regula%ion from 1910 t o  1944, but 

the  prsJect  is wow inactive, Applications f o r  use of the  

C a ~ P s m  Creek arrd Tupner Lake s i t e s -  have been made t o  t h e  

Forest  Semfcey and an a p p l i c a t i o n  f o r  development of t h e  

Lake D o ~ o t h y  ppo$ect has been made t o  the  Federal  Power 

Commi~aiow, None of these  app l i ca t ions  are now pending, 

The use sf a s u b s t a n t i a l  p a r t  of t h e  p o t e n t i a l  

powe?? of these  sttes would depend on the c ~ e a t i o n  of new 

i n d u s t r i e s  i n  t h e  Juneau a r e a ,  h e  p s a s f b i l i % y  t h a t  has been 

u n d e ~  reoent  cons idera t ion  is  the manufacture of wood pulp,  

Development of power a t  T u ~ n e r  Lake might be considered as 

a supplement t o  a p ro jec t  a t  Lake Dorothy, s i n c e  the  t r a n s -  

mfssfon f a c i l i t i e s  by underwater cable  acyoss Taku I n l e t ,  

and by power l i n e  t o  t h e  vicin9ty of Juneau, then could be 

combined, Development of e i t h e r  the  Carlson Creek o r  Sheep 

Creek s i t e s  mfght be eonsfdered as smal ler ,  independent 

p r o j e c t s ,  They would be favored by t h e i r  proximity t o  t h e  . 

i n d u s t r i a l  s % t e s  and dornestfe markets of Juneau, 

In  schemes f o r  f a i r l y  complete u t i l i z a t i o n ,  the  

power a v a i l a b l e  $00 percent 0% t h e  time i s  2,500 kw on 

Sheep Creek, 5,550 kw on Carlson Creek, 17,880 kw a t  Lake 

Dorothy and 3,610 k w  a t  Turner Lake, 

e p o ~ t s  

The r e s u l t s  of a number of previous i n v e s t i g a t i o n s  

have been s a r fzed  i n  a repor t  e n t f t l e d  "Water Powers of 



Southeast  Alaska", pubifshed Jointly b y  t h e  Federal  Power 

Commission and Fores t  Serv ice  in 1949, Thfs  r e p o r t  contains  

deseriptfons of the  power si tes,  proposals f o r  development, 

and es t imates  of the  p o t e n t i a l  power, Irif armt ion concerning 

Carlson Creek and TurnerLake fs included fn a p p l i c a t i o n s  f o r  

permits on file In t h e  Regional Office of the Fokest Serv ice ,  

Juneau, and f n f o r m t f o n  concerning the  Lake Dorothy proposal  

is i n  the  f i l e s  of t h e  Federal  Power Cornmiasion, Washington, 

Do C, 

The Carlson Creek power s i t e  was i nves t iga ted  by 

t h e  Alaska Juneau Minfng Company In 1913, A copy of an  

unpublished repor t  concerning the  inves%iga t ion  i s  on f i l e  

i n  the  o f f i c e  of the  Qeologiea l  Survey, 244 Federal Building, 

Taesm, Washington, 

A d i scuss ion  of t h e  Carlson Creek and Turner Lake 

s i t e s  i s  contained i n  a pub%lcat fsn  e n t i t l e d  "Water-Powers 

of Southeaatem Alaskags, 1924, a repor t  t o  the  Federal  Power 

Comisa ion  by J ,  C ,  D s r t ,  

An i n v e s t i g a t i o n  of the power p o s s i b $ l i t i e s  of 

Lake Dorothy was made by the  Bureau of RecEamtion, and the 

r e s u l t s  a r e  given In "Status Repor% on the  Lake Dorothy 

Pro jec t ,  Alaskau Juneau, Alaska, Apri l  1955, The r e p o r t  in- 

cludes a  d f ~ e u s s l o n  sf the power supply and rna~kets  of t h e  

Juneau area ;  a plan of' development f o r  the  Lake Dorothy 

a p r o j e c t ,  and a d e s c r i p t i o n  of geologic condPtiona in t h e  



power s i t e ,  The repor t  was prepared by &he D i s t r i c t  Off ice,  

Juneau, Alaska, 

A number of r e p o r t s  e n t i t l e d  "Water-Power Inves t iga-  

t i o n s  i n  Southeas&ern A~aska" have been publfshed in Geological 
I 

Survey B u l l e t i n s  662-B, 692-B, 71243, 714-B and 722-B by 

1 G o  H, Canfleld,  These repopts  consfst mainly of cornpila- 

1 t i o n s  of the streamflow r e c o ~ d s  and d e s c ~ i p t f o n s  of t h e  

gaging s t a t i o n s ,  They include records of d a i l y  discharge of 

Carlson Greek and Sheep Creek f o r  the p e ~ l o d s  of opera t ion  

between 1916 and 9920. The opera t ion  of t h e  gages and the  

measurfng condftfons ape d iscussed ,  The records of monthly 

discharge f o r  these  s t a t i o n s  a r e  summarized i n  B u l l e t i n  8364, 

"Surface Water Supply sf Southeaatern Alaska, 1909-1930, '' 
by Fred F, Henahaw, This repopt was prepared i n  cooperation 

with the  Federal  Power Comi%sion and Foreat  Serv ice ,  and 

contains  a dfscusafon 0% fac tors  having $0 do wf&h runoff  

c h a r a c t e r i a t f  ca and power development, 

A record of monthly discharge f r ~ m  Turner Lake 

f o r  t h e  period May 1908 t o  March 1909 is  published i n  t h e  

r e p o r t  of 1947, 'Water Powers of Southeastern Alaska" O, 

Monthly discharge record8 f o r  Dorothy Creek f o r  

the  per iod from October 1929 t o  September 1945 a r e  a l s o  

published f n  "Water Powers sf' Southeast  Alaska", 1947,  

With some revis fona ,  the monthly f i g u r e s  f o r  Sheep 

Creek, Carlson Creek and Do~othy  Creek t o  September 1950 w i l l  

a 



be published i n  a forthcoming water supply paper of t h e  

Geological Survey, Data taken from a prel iminary manuscript 

of t h i s  compilation paper a r e  given i n  Tables 16, 17 and 18  

of thfs r e p o r t .  

Geological examinations of the  CarPson Creek Sheep 

Creek and Turner Lake s i t e s  were made by George Plafker  of 

t h e  U, S. Geological Survey. A yeport  on these  examinations 

08 Geologic i n v e s t i g a t i o n s  of proposed Sheep Creek, Carlson 

Creek and Turner Lake power s i t e s ,  Alaska", 1956, has been 

re l eased  t o  t h e  open-f i les .  Copies of the  r e p o r t  a r e  a v a i l -  

a b l e  f o r  inspec t ion  a t  the  following o f f i c e s  of the  Geological 

Surveyn Library,  Room 1033, General Servicea Administration 

Bldg,,  Washington, D. C . ;  Brooks Memorial Mines Bldgo, 

College, Alaska; Room 117, Federal  Bldg., Juneau, Alaska; 

Room 210 E, F, Glover Bldg., Anchorage, Alaska; Library,  

4 Homewood Place,  Menlo Park, Cal1f . j  Room 468 New Customhouse, 

and Library,  Federal  Center, Denver, Colorado; 1031 B a r t l e t t  

Bldge, Los Angeles, Ca l i f . ;  Room 724 Appraisers Bldge, 

San Francisco, Ca l i f  .; 504 Federal  Bldg., S a l t  Lake Ci ty ,  

Utah; South 157 Howard S t , ,  Spokane, Wash. and a l s o  a t  the  

T e r r i t o r i a l  Department of Mines, T e r r i t o r i a l  Bldg., Juneau, 

Alaska, Copies from which reproductions of t e x t  and i l l u s t r a -  

tfons can be made a t  p r i v a t e  expense a r e  a v a i l a b l e  a t  4 

Komewood Place,  Renlo Park, C a l i f o r n i a .  



Maps 

A map e n t i t l e d  "Plan and p r o f i l e ,  Sheep Creek and 

Carlson Creek near Juneau, Alaska, Miscellaneous Dam S i t e s  

was published by the  Geological Survey i n  1953. The s c a l e  of 

t h e  plan map is  1: 24,000 and t h e  contour i n t e r v a l s  a r e  20 and 

40 f e e t ,  Maps of dam s i t e s  on Carlson Creek, Sheep Creek 

and Turner Creek are a t  l a r g e r  s c a l e  and with a contour 

I n t e r v a l  of 10 f e e t .  

The power s i t e s  and t h e i r  r e l a t e d  drainage a reas  

a r e  shown on the  topographic maps of the  Juneau A - 1 ,  B-1 

and B-2; Taku River A-6, and B-6 quadrangles, Taku River 

and Juneau, Alaska Reconnaissance S e r i e s .  Except f o r  the  

Reconnaissance S e r i e s ,  these  maps were published by t h e  

Geological Survey from 1949 t o  1952 on a s c a l e  of 1:63,360 

and with contour i n t e r v a l  of  100 f e e t ,  The reconnaissance 

maps were published by the  Geological Survey i n  1953 on 

a s c a l e  of lr250,OOO and with contour i n t e r v a l s  of 200, 

I 250 and 500 f e e t .  They show the  system of waterways and 

genera l  topography of a l a r g e  a r e a  i n  t h e  region of Juneau. 

In  addf t ion  t o  the  maps of the  r egu la r  topographic s e r i e s  

t h e r e  i s  a s p e c i a l  topographic map e n t i t l e d  Juneau and 

I Vicfnf ty  which includes the  a r e a  a t  Juneau, the  Sheep Creek 

1 bas in  and a por t ion  of the  Carlson Creek Basin.  The s c a l e  

I i s  9: 24,000 and the contour i n t e r v a l  i s  40 f e e t .  

A map of the  Dorothy Creek bas in  prepared f o r  t h e  



Bureau of Reclamation has been p r in ted  on a s c a l e  of lr7,200 

and with contour i n t e r v a l  of 20 f e e t .  Copies a r e  a v a i l a b l e  

f o r  examination t n  the  d i s t r i c t  o f f i c e ,  Bureau of Reclamation, 

Juneau, Alaska, and i n  the  o f f i c e  of the  Geological Survey, 

244 Federal  Bldg., Tacoma, Washington, 

A map of a dam s i t e  on Carlson Creek was prepared 

by the  Alaska Gastineau Mining Company i n  1920. The o r i g i n a l  

s c a l e  was 1 inch equals  40 f e e t  o r  1x480, and the  contour 

i n t e r v a l  i s  40 f e e t .  A pho tos ta t i c  copy of t h i s  map a t  r e -  

duced s c a l e  i s  on f i l e  i n  the  o f f i c e  of the  Geological Survey, 

244 Federal  Building, Tacoma, Washington. 

Soundings i n  Taku I n l e t ,  Gastineau Channel and a 

por t ion  of Stephens Passage a r e  shown on Chart 8235 of t h e  

U ,  S.  Coast and Geodetic Survey. The cha r t  is  on a s c a l e  of 

lx40,000, and the  soundings a r e  i n  fathoms. 

Geographic and topographic f e a t u r e s  

S h e e ~  Creek bas in  

Sheep Creek flows i n t o  Gastineau Channel about 

4 miles southeas t  of Juneau. It d ra ins  an a r e a  of about 6 

square miles,  ranging i n  a l t i t u d e  from sea  l e v e l  t o  above 

4,000 f e e t .  There is a growth of brush on the  lower s lopes ,  

but above an a l t i t u d e  of about 1500 f e e t  vegeta t ion  is  very 

l i g h t ,  There a r e  a Pew small c i rque  g l a c i e r s  a t  t h e  h igher  

a l t i t u d e s  on north-facing s lopes  but these  probably have a 

n e g l i g i b l e  e f f e c t  on the  seasonal  o r  annual d i s t r i b u t i o n  of 



The i n a c t i v e  power p l a n t ,  as descr ibed i n  "water 

Powem of 3outheast Alaska", 1947, c o n s i s t s  of th ree  impulse 

wheels operated under a head of about- .600 f e e t ,  These were 

connected t o  generators  with aggregate capaci ty  of 2,225 kw, 

Water formerly was conveyed t o  t h e  powerhouse from a d ive r s ion  

dam a t  an a l t i t u d e  of 620 f e e t ,  through about ha l f  a mile of 

flume and h a l f  a mile of penstock, A s  i t  now e x i s t s ,  t h e  

conduit  from the  d ive r s ion  dam t o  the forebay includes a  400- 

foo t  s e c t i o n  of pipe and about 600 f e e t  of tunnel .  Both the  

pfpe s e c t i o n  and the  flume upstream from the  tunnel  were i n  

damaged condi t ion  i n  1956. 

A number of mines have been operated i n  the  Sheep 

Creek bas in ,  and much of t h e  land i s  patented o r  i n  mining 

c la ims,  These repor tedly  were not being worked i n  1956. 

A t ransmission l i n e  from the  Annex Creek power house t o  

Juneau t r a v e r s e s  the  bas in  and follows t h e  creek f o r  about 

a mile and a ha l f  through the  r e s e r v o i r  s i t e ,  The Sheep 

Creek a d i t  of t h e  Alaska-Juneau gold mine has a p o r t a l  i n  

the  r e s e r v o i r  s i t e  a t  t h e  a l t i t u d e  of about 720 f e e t ,  

Buildings of t h e  Alaska-Juneau Gold Mining Co, ( P o r t a l  camp) 

a r e  loca ted  here.  There a r e  a few bui ld ings  along Gastlneau 

Channel near  the mouth of the  creek, and a  small  se t t lement  

c a l l e d  Thane. 

A road extends from Juneau along Gastineau Channel 

t o  the  mouth of Sheep -C~eek. From t h f s  point  an a e r i a l  tram 

8 



extends t o  wi th in  t h e  r e s e r v o i r  s i t e ,  A road about t h ~ e e  

q u a r t e r s  of a mile long extends from t h i s  tram through P o r t a l  

Camp t o  t h e  bottom of another  a e r i a l  t ~ a m  whfch extends up 

t o  t h e  d iv ide  on the  e a s t e r n  s i d e  of the  Sheep Creek basin.  

I n  a d d i t i o n  Ckrere is a trail roughly p a r a l l e l i n g  the  t r ans -  

mission l f n e  through the  bas in ,  

Carlsoa Creek bas in  

Carlson Creek d ra ins  an a r e a  of about 27 square 

mi les .  The course of the  stream i s  genera l ly  from northweat 

t o  southeas t ,  and i t  e n t e r s  Taku I n l e t  LO miles e a s t  of 

Juneau. Vegetation c o n s i s t s  of deciduous and coniferous t r e e s  

a long the  creek and on s lopes  below a l t i t u d e s  of from 1500 

t o  2500 f e e t ,  Above 2500 f e e t  the  h i l l s  a r e  genera l ly  bar ren ,  

The bas in  i s  bounded by r idges  genera l ly  a t  an a l t i t u d e  of 

3,000 f e e t ,  but  with a few peaks extending above 4,000 f e e t .  

There a r e  a few c i rque  g l a c i e r s ,  genera l ly  loca ted  above an  

a l t i t u d e  of 2,500 f e e t  on north-facing s lopes ,  These probably 

have only a minor e f f e c t  on t h e  d i s t r i b u t i o n  of runof f ,  

A t ransmiss ion .  l i n e  i s  loca ted  along Carlson Creek 

and i t s  t r i b u t a r y ,  the  Sheep Fork, This conveys power from 

a p l a n t  on Annex Creek, two miles nor theas t  of Carlson Creek, 

t o  Juneau, There a r e  no se t t lements  o r  inhab i t an t s  i n  the  

Carls on Creek bas in ,  

The bas in  can be reached by boat ,  o r  on f o o t  by 

t r a i l  along the  t ransmission-l ine rou te ,  a ,  .I 



Dorothy Creek bas in  

Dorothy Creek d ra ins  an a r e a  of about 13 square miles 

on t h e  sou theas t  s i d e  of Taku I n l e t .  The range of a l t i t u d e  

is from sea  l e v e l  t o  about 5,000 f e e t ,  Rfdges extending above 

8,000 feet enclose much of t h e  basin.  The lower por t ion  i s  

tfnabe~ed, but t h e r e  are extensive exposures of bare ,  g l a c i a t e d  

rock a t  the hfgher a l t i t u d e s .  There a r e  no se t t l ement s  o r  

fnhabf tants  i n  the  bas in ,  

A s  would be expected from t h e  r e l a t i v e l y  hlgh 

a l t i t u d e s ,  a considerable  por t ion  of the  bas in  i s  covered by 

g l a c i e r s .  The g l a c i e r s ,  and t r a n s i e n t  accumulations of snow 

i n  wet years ,  have a s u b s t a n t i a l  equa l i z ing  e f f e c t  on t h e  

annual runof f ,  

Lake Dorothy, a t  an a l t i t u d e  of 2,421 f e e t  c o n s t i -  

t u t e s  a favorable  s torage  s i t e  f o r  a high-head power develop- 

ment. The su r face  a r e a  of t h e  lake i s  approximately 950 

a c r e s ,  and considerable  s to rage  capaci ty  could be developed by 

drawdown of the  lake s u r f a c e ,  The drainage a r e a  a t  the  lake 

o u t l e t  is 11 square miles.  

Access t o  the  bas in  would be dependent on boats  

v i a  Taku I n l e t ,  o r  on use of f l o a t  p lanes ,  

Turner Lake bas i n  

Turner Lake has a drainage a r e a  of 5 3 , l  square mi les j  

a su r face  a l t i t u d e  of 73 f e e t ,  and a su r face  a r e a  of 3,050 ac res .  

It discharges i n t o  Turner Creek, which flows h a l f  a rnfle north-  

@ westward t o  t h e  t i d a l  f l a t s  of Taku I n l e t .  The lake i s  about 



8 miles i n  length ,  and is surrounded by very s t e e p  h i l l s i d e s .  

Ridges extending above an  a l t f t u d e  of 4,000 f e e t  

enclose much of the  drainage basin,  and t h e r e  are a few peaks 

above an a l t i t u d e  of 5,000 f e e t ,  There i s  some timber a t  the  

lower and upper ends of the  lake ,  but much of the  drainage 

bas in  i s  barren.  There a r e  many c i rque  g l a c i e r s  a t  t h e  high- 

e r  a l t i t u d e s ,  p a r t i c u l a r l y  along t h e  e a s t e r n  and southern 

boundary of the  bas in ,  It i s  doubt fu l ,  however, t h a t  these  

a r e  of s u f f i c i e n t  s i z e  t o  have much e f f e c t  on the  annual 

d i s t r i b u t i o n  of runoff ,  

There a r e  no roads i n  o r  near  the  bas in ,  Access 

would be dependent on boat t r a v e l  v i a  Taku I n l e t ,  o r  on use 

of f l o a t  planes.  There is  a t r a i l  from Taku I n l e t  t o  t h e  

lake  o u t l e t ;  a s e r v i c e  cabin and boathouse of the  Fores t  

Serv ice  nearby, and a s h e l t e r  cabin a t  the  e a s t e r n  end of the  

lake .  

CLIMATE 

The outs tanding c h a r a c t e r i s t i c s  of the  Juneau 

region a r e  the  heavy p r e c i p i t a t i o n  and t h e  r e l a t i v e l y  mild 

cl imate a t  sea  l e v e l  r e s u l t i n g  f rom i t s  proximity t o  the  

ocean, The temperatures a t  Juneau f o r  the months November 

through February a r e  about t h e  same a s  a t  Spokane, Washington, 

but t h e  summer temperatures a r e  s u b s t a n t i a l l y  lower, The 

average temperature a t  Juneau f o r  t h e  period November t o  

February is  31,5°F but a t  Annex Creek, 10 miles t o  t h e  e a s t ,  

it i s  26,9°F, 



The mean annual precfpitation is about 90 inches at 

Juneau and 115 inches at Annex Creek, As estimated from runoff 

records, the mean annual precipitation on the Sheep Creek basin 

1s somewhat more than 150 inches; that on the Carlson Creek 

basin more than 180 inches; that on the Dorothy Creek basin 

more than 130 inches, The Turner Lake basin is roughly 

similar in range of altitude and in aspect to the Dorothy 

Creek basfn, but since it is farther inland it may receive 

somewhat lesser precipitation, Records of discharge were ob- 

tained for Turner Lake during an 11-month period in 1908 

and 1909, From these it is estimated that the rwnoff for a 

12-month period was about 110 inches, which probably corre- 

sponds to precipitation of roughly 120 inches, Judging from 

the few records obtained elsewhere in Alaska during that 

period, precipitation may have been somewhat less than a 

long-term average, 

The Juneau area has considerable cloudiness, al- 

though this, as well as the temperature characteristics, vary 

considerably within short distances, even at sea level, 

During a 20-year period the number of clear days recorded 

at Annex Creek averaged 94, as compared with only 54 at 

Juneau, The amount of cloudtness, like the temperatures and 

precipitation, Is influenced greatly by local topography, 

The irregular configuration of the mountains, separated by 

the complex system of waterways, results in considerable 

variability. 



@ f r e c i p f t a t f o n  a t  the h i g h e r  a l t f t u d e s  is l a r g e l y  

i n  the f k r m  of snow, rather than  m i n  as a t  Juneau, The magni- 

tude of the  p r e c l p f t a t f a n ,  Its occurrence as snow on the  

mountafns i n  wfnter months, and the  r e l a t i v e l y  cloudy, cool  

summers account f o r  t h e  numerous g l a c i e r s  of t h e  region .  

F a i r l y  complete c l ima t i c  records a r e  a v a i l a b l e  

f o r  Juneau from 1905 t o  da te  and f o r  Annex Creek from 1917 

t o  d a t e ,  The monthly records of p r e c i p i t a t i o n  f o r  Juneau 

covering t h e  water years  ending September 30, 1915-56, a r e  

l i s t e d  i n  Table 13g those For Annex Creek 1917-56, a r e  

l i s t e d  i n  Table 14, The mean temperatures f o r  Juneau a r e  

l i s t e d  i n  Table 15. The records f o r  Juneau p r i o r  t o  1915 

ape not l i s t e d  because the  p r e c i p i t a t i o n  recorded during 

some years ,  notably 1910 and 1911, seemed t o  be abnormally 

light, and not  r ep resen ta t ive  of the  a r e a l  p r e c i p i t a t i o n  of 

t h e  region ,  The runoff of Sheep Creek i n  t h e  water year  1911 

was approximately the  same as i n  1951, whereas the  p r e c i p i t a -  

t i o n  recorded a t  Juneau was l e s s  than h a l f  of t h a t  recorded 

i n  1951, The records l i s t e d  i n  Table 13 cover s e v e r a l  sesfes 

of wet and dry  yea r s ,  and probably a r e  a rep resen ta t ive  sample 

of the  long-term p a t t e r n ,  

The bulk of the  p r e c i p i t a t i o n  r e s u l t s  from r e l a t i v e l y  

warn, moist winds from the  P a c i f i c  Ocean, r i s i n g  over the  

mountain b a r r i e r  a long the  coas t .  Except ional ly  s t r o n g  winds 

occur when t h e r e  i s  a westward flow of cold a i r  from t h e  
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in land,  notably  through waterways such a s  tfie Taku I n l e t  

during winter m & b  . It is ~ e p o r t e d  that wfnds of very 

high v e l o c i t y  a l s o  ocour a t  t h e  mountain.passes.  

FACTORS THAT WOULD AFFECT THE OPERATION OF POWER PLANTS 

Strong winds, heavy snow packs a t  the  highea eleva-  

t i o n s  and the low w i n t e r  temperatures a r e  f a c t o r s  t h a t  would 

a f f e c t  the design and operat ion of t ransmission Sines.  I n  

t h e  opera t ion  of the  l i n e  from Annex Creek t o  Juneau pe r iod ic  

hea t ing  with overloads has been used t o  prevent i c i n g ,  The 

s t e e l  towers of t h i s  l i n e  have been braced with s t u b  poles  

i n  places  because of wind and snow loads.  The l i n e  crosses  

the  d iv ide  between the Carlson Creek and Sheep Creek bas ins  

a t  an  a l t i t u d e  of 3,400 f e e t ,  

Snow o r  rock s l i d e s  may be a hazard i n  places  such 

a s  t h e  mountain s i d e  between Turner Creek and Dorothy Creek 

along Taku I n l e t ,  Here very s t e e p  s lopes  extend up s e v e r a l  

thousand f e e t  above t idewater ,  The p o s s i b i l i t y  of s l i d e s  

should be considered i n  t h e  design and l o c a t i o n  of s t r u c t u r e s  

such a s  su r face  penstocks, powerhouses and t ransmission l i n e s .  

A mass of loose rock near  t h e  Turner Lake o u t l e t  and along 

Turner Creek was i n t e r p r e t e d  by Plafker  (1956) t o  be a land- 

s l i d e  from a s lope  t o  the  nor th ,  A l a r g e  s c a r  on t h i s  s lope  

i d e n t i f i e s  i t s  o r f g i n ,  P lafker  suggested t h a t  a d ive r s ion  

wa l l  might be required a t  the  nor th  abutment t o  prevent I 

14 I 



The l o c a t i m  of t m m i s s l o n  l k n e s  mfght be de- 

pendent I n  p a r t  on considerat ions of a c c e s s i b i l i t y  f o r  main- 

tenance. Since t h e r e  a r e  no roads i n  the  region except near  

Juneau, cons t ruc t ion  and maintenance of l i n e s  d i s t a n t  from 

t idewater  would be d i f f i c u l t ,  

There a r e  r e s e r v o i r  s i t e s  on Sheep Creek and 

Carlson Creek t h a t  could be developed t o  maximum a l t i t u d e s  of 

about 850 f e e t  and 550 f e e t  ~ e s p e c t i v e l y  by cons t ruc t ion  of 

dams. Storage capaci ty  might be developed a t  Turner Lake by 

cons t ruc t ion  of a dam t o  r a i s e  the  su r face  t o  an a l t i t u d e  of 

roughly 130 f e e t .  Lake Dorothy a t  an a l t i t u d e  of 2,421 f e e t  

could be used f o r  s to rage  capaci ty ,  l a r g e l y  by drawdown through 

a tunnel .  Because of i t a  high a l t i t u d e  and s h e l t e r e d  bas in ,  

i c e  forming on the  r e s e r v o i r  su r face  probably would be much 

t h i c k e r  on Lake Dorothy than a t  t h e  o t h e r  s i t e s .  The e f f e c t  

of i c e  on dams, spi l lways and in take  s t r u c t u r e s  would have I 

t o  be considered i n  the design and maintenance of power 

. p l a n t s ,  but probably would not present  an  unusual problem. 

The c r e a t i o n  of a r e s e r v o i r  a t  Turner Lake would 

c o n f l i c t  with use of t h e  lake f o r  salmon spawning. A con- 

s i d e r a b l e  number of salmon were seen t h e r e  i n  the course of 

t h e  dam-site survey. Construct ion of a f i s h  ladder  should be 

considered s i n c e  a dam approximately 60 f e e t  high i s  necessary 

f o r  adequate development of the  ~ l i t e ,  Cascades i n  the  lower a reaches of Sheep Creek and Dorothy Creek probably prevent 



t he  migrat ion of f i s h  up those s t reams,  On Carlson Creek 

t h e r e  is a f a l l  of about 60 f e e t  J u s t  below t h e  dam s i t e  

which may be a barnfey t o  f i s h  migrat ion,  

WATER SUPPLY 

Records and es t imates  of runoff 

Records of runoff t h a t  were considered i n  t h e  

prepara t ion  of t h i s  r e p o d  a r e  as followsx 

Drainage a rea ,  
S t a t i o n  Sq, mi, Period of record E l  

Sheep Creek 
near  

Juneau 

Carlson Creek 
near  Juneau 

Dorothy Creek 
near  Juneau 

Jan ,  1911-Sept , 1913 
Oct . 1916-Sept , 1920 

4.30 Oct , 1946-Sept. 1956 

Oct, 1916-Sept, 1920 
Oct, 1951-Sept , 1956 

Oct, 1929-Sept , 1941 
Oct , 1942-Sept , 1945 
Oct, 1944-Sept , 1956 

Turner Creek a t  
o u t l e t  of Turner Lake 53 ,I May 1908 -March 1909 

aJ The f i g u r e s  of monthly and annual runoff f o r  the  
per iods a s  l i s t e d  a r e  given i n  Tables 16 ,  17, 18, and 
19, pgs,  46 through 49,  

Excepting t h e  record f o r  Turner Creek, the d a t a  were 

obtained from compilations of the Geological Survey, 

The Turner Lake record was published I n  "water Powers 

of Southeast  Alaska", 1947, aa furnished by t h e  Alaska Tread- 

wel l  Mining Company, It was s t a t e d  t h a t  t h e  accuracy of the  

record I s  not  known. 

The bulk of the  runoff a t  a l l  s t a t i o n s  occurs from 

about May t o  October, with the  minimuma genera l ly  between 

January and March, This - d i s t r i b u t i o n  r e a u l t s  from melting of 



snow and i c e  durfng the  summer, and heavy r a i n f a l l  i n  l a t e  

summer and f a l l .  D u r i n g  midwinter t h e  p r e c i p f t a t f o n  occurs 

l a r g e l y  as snowfal l  a t  t h e  h igher  a l t i t u d e s ,  and t h e r e  i s  

r e l a t i v e l y  l i t t l e  melt ing,  The seasonal  df .s t r fbut ion thus 

f e modified by the  a l t i t u d e  range8 of t h e  bas ins ,  These a r e  

summarized a s  follows : 

Area i n  s q ,  m i ,  belows Area above 
Basin o u t l e t  5008 l O O O t  2000° 25OOq 2500 

Carlson Crk, gage 0 , 8  3.1 10.2 14 ,3  10,O 
Dorothy Crk, gage O o O  0 0 6  1,'7 4 ,3 10 ,9  
Sheep Crk, gage 0 .O 0 , 6  2 , 1  2 , 9  l 0 4  
Turner Lake o u t l e t  8 , 6  12,6 22 ,6  29,5 23,6 

1 The annual d i s t r i b u t i o n  of runoff from the  hfgher  

a reas  is modified appreciably by t h e  var ied  carryover  of 

water s t o r e d  as i c e  o r  snow. For example, p r e c i p i t a t i o n  was 

s u b s t a n t i a l l y  below normal i n  the  water yea r  1936, and sub- 

s t a n t i a l l y  above normal f n  1949, both a t  Juneau and Annex 

Creek, The runoff of Dorothy Creek, however, was somewhat 

above normal i n  1936 and was s u b s t a n t i a l l y  below normal i n  

1949, Melting was increased by r e l a t i v e l y  high summer 

temperatures during t h e  d r i e r  year, and was reduced by low 

summer temperatures during the  we t t e r  yea r ,  The equa l i z ing  

e f f e c t  of such n a t u r a l  s to rage  probably is  g r e a t e s t  i n  bas ins  

l i k e  t h a t  of Dorothy Creek where nea r ly  a q u a r t e r  of the  a r e a  

above the  gage is  oucupied b y  g l a c i e r s ,  I n  bas ins  aimilala t o  

Sheep Creek and Carlson Creek, the  annual v a r i a t i o n s  of runoff 

a r e  s i m i l a r  t o  those of p r e c i p i t a t i o n ,  (See Ffgures 2 and 3), 

a 
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P R E C I P I T A T I O N  I N C H E S ,  ( P )  

A V E R A G E  OF JUNEAU AND A N N E X  C R E E K  REGORDS 

Figure 2 Rela t ion  of a n n u q l  r u n o f f  o f  Sheep C r e e k  t o  annual  

p r e c i p i t a t i o n  a t  Juneau a n d  Annex G r e e k ,  A l a s k a  



PRECIPITATION I N C H E S ,  ( P )  

JUNEAU,  A L A S K A  

F i g u r e  3. R e l a t i o n  o f  annual  r u n o f f  o f  C a r l s o n  C r e e k  

t o  o n n u a l  p r e c ~ p l t a t t o n  a t  J u n e a u ,  A l a s k a  



STORAGE S ITES 

Sheep Creek r e s e m o i r  s i t e  

There is  a r e s e r v o i r  s i t e  on Sheep Creek extending 

from a mile t o  about t h r e e  miles above the  mouth of the  stream. 

The s i te  fs i n  a broad, U-shaped v a l l e y ,  There is a narrow 

canyon a% the  lower end of t h i s  v a l l e y  which c o n s t i t u t e s  a 

favor8:ble clam s i t e  . 
The s i d e s  of the  canyon a t  the  dam s i t e  extend up 

on a s t e e p  s lope  t o  an a l t i t u d e  of 1,000 f e e t ,  where t h e  width 

i s  about 900 f e e t ,  A dam probably would not  be considered t o  

an  a l t i t u d e  h igher  than 850 f e e t ,  where the  canyon width i s  

about 500 f e e t ,  The p o t e n t i a l  r e s e r v o i r  c a p a c i t i e s  and 

corresponding su r face  a reas  a r e  shown i n  Table 1, 

P la fke r  repor ted  t h a t  t h e  bedrock i s  well  s u i t e d  

a s  a foundation f o r  e i t h e r  a concrete  o r  r o c k - f i l l  dam, and 

t h a t  i t  f s  exposed a t  creek l e v e l  on both s i d e s ,  Because of 

t h e  narrow s e c t i o n  a t  the  s i t e ,  a concrete-arch s t r u c t u r e  

might be favored. H e  descr ibed rock i n  the  abutments a s  

wel l-suf ted f o r  a d ive r s ion  tunnel ,  probably without l i n i n g  

except  a t  the  p o r t a l s ,  

Water could be conveyed by penstock o r  conduit  and 
< 

penstock t o  a powerhouse a t  o r  near  the  s i t e  of the  e x i s t i n g  

powerhouse near  the  mouth of Sheep Creek, The e x i s t i n g  water- 

way cons f s t s  of roughly 0.4 mile of conduit  and tunnel  and 



Table 1 Sheep Creek Re-semoir S i t e  

Al t i tude  
( f e e t )  

Area 
(acres ) 

Capacity 
( ac re - fee t  ) 



a 0 ,5  rille af p m t o c k ,  P la fke r  rcspurted t h ~ t  rock f o r  a power- 

house foundation i n  t h t s  v i c i n i t y  is favorable .  The s h o r t e s t  

~ o u t e  f m m t h e  dam s i t e  t o  t idewate r  is on a d i r e c t  l i n e  t o  

Tfrane, a d i s t ance  of 0.7 mile. Thane f s  about  a q u a r t e r  of 

a mile northwest of the  mouth of Sheep Creek, This rou te  would 

f m o l v e  lac-atton- of t h e  wate~ooay on- s t e e p e r  s lopes ,  and of 

t h e  powerhouse on g l a c i a l  depos i t s  of unknown th ickness ,  

Aggregate f o r  concrete  poss ib ly  is a v a i l a b l e  i n  de- 

p o s i t s  along Sheep Creek i n  the  r e s e r v o i r  s i t e ,  o r  a l t e r n a -  

t i v e l y  by crushing of the  rock from outcrops on the  v a l l e y  

s i d e s  Jus t  upstream from the  dam s i t e s ,  Because of the  s t e e p  

s lopes ,  a tramway might be considered f o r  access  from t h e  road 

nea r  t idewater  t o  the  dam s i t e ,  

There i s  a s c a t t e r e d  growth of t r e e s  and brush i n  

the r e s e r v o i r  s i t e ,  but c l e a r i n g  probably would be a 

r e l a t f v e l y  minor opera t ion ,  One of the  main problems i n  the  

development of the  s i t e  might be t h e  a c q u i s i t i o n  of flowage 

r i g h t s ,  s i n c e  t h e r e  a r e  numerous mining claims,  For flowage 

above an a l t i t u d e  of 720 f e e t  i t  would be necessary t o  s e a l  

the  Sheep Creek a d i t  of the  Alaska-Juneau gold mine, now 

i n a c t i v e ,  Relocation of the  Annex Creek-Juneau t ransmission 

l l n e  would be necessary f o r  a d i s t ance  of roughly two miles ,  

The average annual discharge of Sheep Creek f o r  the  

16  years  of complete record was 46.5 c f s ,  aorresponding t o  

33,700 ac re - fee t  pe r  year .  Complete r egu la t ion  wlth uniform 



monthly r e l e a s e s  could be obta-frred i n  a s i m f l a r  per iod with 

a usable  storage capac i ty  of 30,000 a c r e - f e e t ,  This would r e -  

qujere cons t ruc t ion  of a dam t o  an a l t i t u d e  of 850 f e e t ,  with 

r e s e r v o i r  draoodl-own t o  an a l t i t u d e  of 695 f e e t ,  The maxfrmxn 

pool l e v e l  would be 233 f e e t  above stpearn l e v e l  a t  t h e  dam s i t e j  

t h e m  would be 2,500 ac re - fee t  of dead s to rage ;  and the  mean 

su r face  a l t i t u d e  would be approximately 790 f e e t .  Regulation 

fop a uniform r e l e a s e  of 40 c f s  could be obtained with s to rage  

1 eapaci ty  of 19,000 ac re - fee t  , This would requ i re  cons t ruc t ion  

of a dam t o  an  a l t i t u d e  of 810 f e e t ,  with r e s e r v o i r  drawdown 

t o  an  a l t i t u d e  of 693 f e e t ,  and mean sur face  a l t i t u d e  of 770 

I f e e t ,  

The r e s e r v o i r s  would provide f o r  uniform genera t ion  

of power equal  t o  t h a t  a v a i l a b l e  from the average r e l e a s e s  

developed through the  mean heads, With a pressure conduf t , 
r e a c t i o n  turb ines ,  and d r a f t  tubes,  the  mean gross  heads would 

be 790 f e e t  and 770 f e e t  f o r  t h e  two suggested des igns ,  

The maxirmun discharge recorded a t  t h e  Sheep Creek 

gage was 850 c f s ,  September 8, 1948,  This corresponds t o  195 

cfs per  square mileg not  an  except ional ly  high r a t e  f o r  such 

a small  bas in ,  I f  a dam i s  t o  be constructed a t  the  Sheep 

Creek s i t e ,  sp i l lway capaci ty  of a t  l e a s t  2,000 cfa  probably 

would be considered, , 

Carlson Creek r e s e r v o i r  s i t e  

There is  a r e s e r v o i r  s i t e  extending along Carlson 



Cmek a d  i ta trfbutaxy, Skreep Fork, f ~ o m  about Mile 2.3 t o  Mile I 
4 ,7 ,  (The d i s t ances  a r e  from t idewate r  a long Carlson Creek and I 
Sheep Fork) ,  Them l a  a poss ib le  dam s i t e  a t  the lower end of 

the v a l l e y  where the stream a l t i t u d e  is 340 f e e t ,  A much 

rtamower albe is loca te& in; a gorge h a l f  a mile downstream, 

w h e ~ e  the stmam e l e v a t i o n  is  230 f e e t ,  A map of' the  lower I 
site! is e s h m  together with t h e  p lan  and p r o f i l e  of" Sheep 

Creek and Carlson Creek, p r in ted  i n  1955, The upper s i t e  was 

surveyed by the  Alaska Gastineau Mining Company and a copy of I 
t h e  map dated November 1940 is  a v a i l a b l e  f o r  examination a t  

the  o f f i c e  of the  Geological Survey, 244 Federal  Building, I 
Tacoma, Washington, 

It seems very un l ike ly  t h a t  a  r e s e r v o i r  with a  I 
pool level higher  than an a l t i t u d e  of 560 f e e t  would be con- 

s ide red ,  This would requ i re  a dam t o  a  height  of 330 f e e t  

above stream l e v e l  a t  Mfle 1-8,  o r  one t o  a he ight  of 220 

f e e t  a t  Mile 2,3,  The d i s t ance  between t h e  560-foot contours 

a t  the  lower s i t e  i s  about 800 f e e t ,  and i t  i s  about 1600 

f e e t  at t he  upper s i t e ,  The p o t e n t i a l  r e s e r v o i r  c a p a c i t i e s  

and su r face  a reas  a r e  shown on Tables 2 and 3 ,  

George Plafker  (1956) examined only t he  lower dam 

s i t e ,  H e  repor ted  t h a t  bedrock i n  the  dam s i t e  a rea  i s  I 
s u i t a b l e  a s  a foundation f o r  e i t h e r  a concrete  o r  r o c k - f i l l  dam 

a s  much as 350 f e e t  i n  he igh t ,  Prepara t ion  of the  foundation 

would requi re  t h e  removal of (1) t a l u s  debrf s ,  which he judged 

e 
2 1  



Table 2 Carlson Creek Reservoir s i t e  
(with dam a t  lower s i t e )  

Al t i tude  Area Capacity 
( f e e t )  ( a c r e s )  ( a c r e - f e e t )  

Table 3 Carlson Creek Reservoir  s i t e  
(with dam a t  upper s i t e )  

Al t i tude  Area Capacity 
( f e e t )  ( a c r e s )  ( a c r e - f e e t )  



t o  be l e s s  than  13 f e e t  i n  maximum th ickness ,  and ( 2 )  a t h i n  

l a y e r  of s o i l  t h a t  o v e r l i e s  bedrock, 

The  unpnbltshed repor t  of t h e  Alaska-Gas t ineau 

Mining Company gives some information concerning the  upper 

dam s i t e ,  It s t a t e s  t h a t  the  depth t o  bedrock i n  the  channel 

i s  uncer ta in ,  and t h a t  t h e  s i d e s  a r e  covered with 8011 and 

t ~ e e s  wfth only r a r e  exposures of bedrock, Borfngs, poss ib ly  

of considerable  depth, were considered e s s e n t i a l  f o r  determining - 

subsurface condi t ions ,  p a ~ t i c u l a r l y  i n  the  v a l l e y  bottom, 

W a t e ~  could be conveyed from e i t h e r  s i t e  by means 

of a tunnel  and penstock t o  a poin t  on Carlson Creek about 

ha l f  a mile from the  mouth, where the  a l t i t u d e  i s  20 f e e t ,  

Two major s e t s  of j o i n t s  would be crossed on a tunnel  route  

from the  lower s i t e ,  and th ree  o r  more on a route  from the  

upper s i t e ,  Except a t  these  c l o s e l y  jo in ted  zones and a t  

t h e  p o r t a l s ,  P lafker  judged t h a t  the  rock would s tand un- 

supported,  Conveyance from t h e  lower dam i n t o  the  suggested 

powerhouse s l t e  would requ i re  about 0,9 mile of tunnel  and 

0 ,2  mile of penstock, Conveyance from the  upper s i t e  would 

' r equ i re  about 1,4 miles of tunnel  and 0,2 mfle of penstock, 

Rock a t  t h e  powerhouse s i t e  was considered by P la fke r  t o  be 

favorable  f o r  a foundat ion,  

The cha rac te r  of the  vegeta t ion  i n  the  r e s e r v o i r  

s i t e  may be judged from the  photographs of F ig ,  4 ,  There is  



~ . .- - ~- - -  
Fig ,  4 --- ~ - 

Carlson Creek r e s e r v o i r  s i t e  - Looking 
upstream from poin t  above dam s i t e ,  

- - - - - - - . .- - - - - - - - - 

Carlson Creek r e s e r v o i r  s i t e  - Looking 
up Sheep Fork v a l l e y  

22a 



a very dense growth of a l d e r  t r e e s  over much of the  v a l l e y  

f l o o r ,  About 2.5 miles of t h e  Annex Creek-Juneau t ransmission 

l i n e  would have t o  be re loca ted  around the  r e s e r v o i r  a r e a  i f  

a. dam were constructed a t  the  lower s i t e  t o  an  a l t i t u d e  of 

560 f e e t .  

Aggregate f o r  concrete  may be a v a i l a b l e  from 

a l l u v f a l  depos i t s  a long the creek upstream from the dam s i t e ,  

It was reported by P la fke r  t h a t  the  rock i n  t h e  dam s i t e  a r e a  

Is s u i t a b l e  as a source f o r  crushed aggregate o r  dimension- 

s t o n e ,  A t  present  t h e  only access  t o  t h e  s f t e  i s  by t r a i l  . 

from t h e  mouth of t h e  creek. Construction of roads ortram- 

ways would be necessary f o r  conveyance of aggregate from up- 

s t ream borrow p i t s ,  and f o r  conveyance of mater ia l s  from t i d e -  

water.  

The average discharge of Carlson Creek f o r  14 years  

of recorded and est imated runoff was approximately 308 c f s ,  co r re -  

sponding t o  a runoff of 224,000 ac re - fee t  per  year ,  These I 

f i g u r e s  a r e  f o r  t h e  former l o c a t i o n  of t h e  gagfng s t a t i o n  

where the drainage a r e a  i s  22.3 square mi les ,  This i s  

assumed t o  be t h e  same as t h a t  t r i b u t a r y  t o  t h e  r e s e r v o i r  

s f t e ,  s i n c e  the  loca t ion  i s  between the  two dam s i t e s ,  The 

runoff from 1952 t o  1956 a s  l i s t e d  i n  Table 17 i s  t h a t  recorded 

a t  the  present  s t a t i o n  where the  drainage a r e a  i s  24,3 square 

miles .  The f i g u r e s  f o r  t h i s  per iod were reduced i n  accord- 

& ance with t h e  drainage-area r a t i o  l o r  computation of the  



average and monthly runoff a v a i l a b l e  a t  the  r e s e r v o i r  s i t e ,  

The records do not include some of the  d r i e s t  per iods 

of t h e  pas t  40 years ,  notably t h e  water years  1950 and 1951, 

For a p p r a i s a l  of the  power p o s s i b i l i t i e s ,  f i g u r e s  of monthly 

runoff were est imated f o r  the  water years  1947 t o  1951, and 

are shown i n  Table 17. Figures of annual runoff f i r s t  were 

est imated from t h e  p r e c i p i t a t i o n  r e l a t i o n s h i p  of Figure 3 ,  

During t h e  9 years  of record Carlson Creek runoff d id  not 

devia te  more than 10% from f i g u r e s  indica ted  by the  r e l a t i o n -  

sh ip ,  s o  these  es t imates  probably a r e  f a i r l y  accura te .  

Monthly es t imates  f o r  the  5 water years  then were made by 

using t h e  same percentage d i s t r i b u t i o n  a s  f o r  the  recorded 

monthly records of nearby Sheep Creek. 

An opera t ion  schedule f o r  the  per iod October 1946 

t o  September 1955 shows t h a t  roughly 240,000 ac re  f e e t  of I 
usable  capaci ty  would have been requi red  f o r  complete con t ro l .  

This could only be obtained by cons t ruc t ion  of very high dam 

a t  e i t h e r  s i t e .  I n  view of the  l imi ted  head a v a i l a b l e  f o r  

power generat ion,  and the  consequent, l imi ted  power p o t e n t i a l ,  

t h i s  p o s s i b i l i t y  seems c l e a r l y  out of ques t ion ,  

The s to rage  p o s s i b i l i t i e s  a r e  shown f o r  two assumed I 
eapacf t l e s ;  50,000 ac re - fee t  and 25,000 acre-f  e e t  , Operation 1 
schedules f o r  yea r ly  use of t h e  s to rage  show t h a t  the  follow- 



fng unfform re leases  could have been maintained; 

Table 4 Operatf on sch-&dules, Carlaon Creek r e s e r v o i r  

50,000 A,F, capaci ty  25,000 AoFo capaci ty  
Water year  Releases, c f s  , Releases,  cfs, 

Judging from p r e c i p i t a t i o n  rccordls, t h e  14 years  of t h e  

s tudy c o n s t i t u t e  a f a i r l y  r ep resen ta t ive  sample of the  long- 

term p a t t e r n ,  With a s to rage  capaci ty  of 50,000 acre-Feet 

i t  i s  est imated accordingly t h a t  uniform r e l e a s e s  of 183 cfe  

could be made 100 percent of the  time; 185 c f s ,  90 percent  

of t h e  time3 and 216 c f s ,  50 percent of the  t ime, Wfth 

s to rage  capaci ty  of 25,000 ac re - fee t ,  t he  es t imates  a r e  

109 c f s ,  114 c f s  and 137 c f s  f o r  100, 90 and 50 percent of 

the  time r e s p e c t i v e l y ,  

A r e s e r v o i r  with usable  capaci ty  of 50,000 ac re -  

f e e t  and dead s to rage  of about 10,000 ac re - fee t  could be 

c rea ted  by cons t ruc t ion  of a dam a t  t h e  lower s i t e  f o r  a 

pool l e v e l  a t  an  a l t i t u d e  of 520 f e e t ,  The width of the  

canyon a t  t h i s  l e v e l  i s  750 f e e t ,  

a 



A r e s e r v o f r  with the  same amown-ts of usable  capaci ty  

and dead s tupage  could be crea ted  a t  the  upper s i - t e  by con- 

s t ruc t ion :  of a dam f a r  a pool l e v e l  a t  am a l t i t u d e  of 950 

f e e t ,  This  is  230 f e e t  above t h e  stmarn l e v e l .  The wfdth 

of * C  canyon a% Mxr fret- ts abo-ut 1600 f e e t ,  and t h e  

wfdth a t  an a l t i t u d e  of 400 f e e t  i s  moye than 800 f e e t .  

A reservwir  w i t h  tmable capac i ty  of 25,000 acre-  

f e e t  and dead s to rage  of 8,OOC ac re - fee t  could be c rea ted  a t  

t h e  lower s i t e  by a  dam f o r  maximum flowage l i n e  a t  an  a l t i -  

tude of 460 f e e t ,  o r  230 f e e t  above t h e  stream l e v e l ,  The 

width of the canyon a t  t h a t  a l t i t u d e  i s  670 f e e t ,  The same 

usable  capaci ty ,  and 7,000 a c m - f e e t  of dead s to rage  could 

be obtained a t  the  upper s i t e  with a flowage l i n e  160 f e e t  

above stream l e v e l .  The width of the  canyon a t  t h a t  l e v e l  

i s  about 1,200 f e e t ,  

A t  t h e  time of the  stream surveys i n  1952 Carlson 

Creek appeared f a i r l y  c l e a r ,  with only a s l i g h t  amount of 

sediment i n  suspension. It seems l i k e l y  however, t h a t  some 

sediment and g rave l s  would be c a r r i e d  i n t o  t h e  r e s e r v o i r  

Prom upstream, Since some of t h i s  ma te r i a l  would remain i n  

the  upper p a r t  of t h e  r e s e r v o i r  above dead s to rage  l e v e l  

t h e r e  would be a gradual  reduct ion of a c t i v e  s to rage  capaci ty  

from the  o u t s e t .  However, i t  seems t h a t  t h i s  probably would 

not s e r i o u s l y  reduce power values wi th in  a period of many . 

years ,  



The max9mm recorded dfscharge of Carlson Creek 

was 8,200 c f s ,  S e p t ,  26, 1918. T h i s  comesponds t o  t h e  f a i r l y  

high mitt r a t e  of 278 cfs p e r  square mi le ,  If a dam should 

be contemplated, spfl lway capaci ty  adequate f o r  even g r e a t e r  

&ischarges probably would be cmsiderecl,  

Lake Dorothy is  approxfmately 2,4 miles  from t i d e -  

water by the  s h o r t e s t  r o u t e ,  The lake is  mope than 3 miles 

i n  length,  i n  a north-south d i r e c t i o n ,  It i s  a t  an a l t i t u d e  

o f  2,421 f e e t  and has a su r face  a r e a  of 968 a c r e s ,  The l ake  

is  bounded by s t e e p  mountain s i d e s  except f o r  an a r e a  of 

g l a c i a l  d e b r i s  extending about a q u a r t e r  of a mile south of 

t h e  upstream end, I n  a p a r t  of t h i s  a r e a  the  terrn$nus of a 

g l a c i e r  is  only a few hundred f e e t  from the  l a k e ,  

Lake Dorothy i s  drained by Dorothy Creek, which 

flows 2,5 miles southwestward through Lieuy Lake t o  Bart  

Lake; thence about 1,s miles northwestward t o  Taku I n l e t ,  

Lieuy Lake and B a r t  Lake a r e  a t  a l t i t u d e s  of 1,706 f e e t  and 

996 Feet r e s p e c t i v e l y ,  Both lakes  a r e  r e l a t i v e l y  small, and 

the  in tervening  drainage a reas  below Lake Dorothy a r e  smal l ,  

Lieuy Lake and Bart  Lake formerly were c a l l e d  

Lake Veronica and Lake Mary, The a l t i t u d e s  of these  lakes 

and of Lake Dorothy a r e  based on Uetermfnations made a f t e r  

pub l i ca t ion  of the  quadrangle maps, 



Stomge  capac i ty  a t  Lake Dorothy could -be developed 

I hy tapping the lake w f t h  a t m e l  o u t l e t ;  by damfng  the  

Sake o u t l e t ;  o r  by a combination of the  two methods, It i s  

probable t h a t  most o r  a11 of t h e  capaci ty  would be developed 

by tunnel  d ivemion ,  s i n c e  t h e  rock i s  r e p o ~ e d l y  favorable  

SOP tunnel ing,  and r e l a t i v e l y  l i t t l e  head would be l o s t  by 

drawdown of t h i s  high l a k e ,  A f u r t h e r  cons idemt ion  is  t h a t  

access  f o r  cons t ruc t ion  of a dam a t  the  lake o u t l e t  would be 

very d i f f  i e u l t  , ' 

The topography a t  t h e  lake o u t l e t  i s  shown i n  

Figure 5, t r aced  from t h e  map of Dorothy Creek bas in ,  s c a l e  

1g7,200, The width of t h e  o u t l e t  s e c t i o n  a t  an a l t i t u d e  of 

2,460 f e e t  i s  about 500 f e e t ,  and a t  an a l t i t u d e  of 2,520 

f e e t  i t  i s  960 f e e t ,  Both s i d e s  of t h e  o u t l e t  s e c t i o n  and 

the  creek bed have been g lac ia ted3 consequently, very l i t t l e  
I 

I i f  any, s o i l  o r  gravel  mantles the  o u t l e t  a r e a ,  
I 

I 

The p o t e n t i a l  c a p a c i t i e s  and su r face  a reas  above 

and below the  lake su r face  a r e  shown i n  Table 5 ,  

According t o  t h e  s t a t u s  r epor t  on t h e  Lake Dosothy I 
prodect by t h e  U, S, Bureau of  Reclamation, (1955) rock 

aondi t ions  are favorable  f o r  tunnel ing along s e v e r a l  rou tes  

from Lake Dorothy t o  the  Taku I n l e t ,  The s h o r t e s t  route  i s  I 
1 along a l i n e  about due west from the  lake o u t l e t ,  It was 

found t h a t  s e v e r a l  f a u l t  t r a c e s  i n t e r s e c t  t h i s  rou te ,  How- 

ever ,  i t  was considered by the  Bureau of Reclamation t h a t  

a 
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Table 5 

Lake Dorothy Reservoir S i t e  

Alt f tude Area 

2 , 240 642 142 , 500 
2,260 670 129,500 
2,280 697 116,000 
2,300 727 $01,506 
2,320 7 60 87,000 
2,340 7 93 71,000 
2,360 828 55,000 
2,580 8 64 38,500 
2,400 90% 20,508 
2 , 4 2 1 g  968 0 
2,440 1,049 19,200 
2,460 1,114 40,800 
2,480 P, 180 63,780 
2,500 1,239 87,900 
2,520 1,282 113,100 
2,540 1,519 139,900 

Lake surface 
Areas and capacities below the 
lake surface were taken from 
curves determined by the Bureau 
of Reclamation; those at and 
above lake surface from map of 
Dorothy Creek basin, scale 
1:7200, contour interval 20 feet, 



View of Lake Dorothy 
looking south ,  

2. View of  Lake Doyothy 
o u t l e t  a r e a  looking - 
e a s t ,  



t he  f a u l t  zones are ~ e l a t f v e l y  narrow, and except a t  these  

narrow f a u l t  zones suppopts would not be requered f o r  tunne l s ,  

Access t o  t h e  bake Dorothy' power s l t e  would depend 

l a r g e l y  on boat t r a v e l ,  Because of t h e  s t e e p  mountainside a t  

the  s f t e ,  access  from t idewater  t o  tunnel  a d i t s  probably would 

be provided by a e r i a l  tramways, The d i f f i c u l t y  of access  t o  

%he lake o u t l e t  might make c o n s t m e t i o n  of a dam l e s s  p r a e t i c -  

a b h  than  development of s to rage  capaci ty  e n t i r e l y  by draw- 

down, a s  proposed f n  the  Bureau of ReclamatSon r e p o r t ,  

Sources of concrete  aggregate suggested by t h e  

Bureau include severa l  p laces  along Taku I n l e t  such as t h e  

mouths of creeks where sand and gravel  have been depos i ted ,  

Another poss ib le  source is  the  d e l t a  a t  the  head of Lake 

Dorothy, 

The mean discharge of Dorothy Creek f o r  24 years  

of complete record,  1930 t o  1958, was 143 c f s ,  corresponding 

t o  rs mean annual runoff of 104,000 ac re - fee t  , Thfs was from 

a drainage a r e a  of 15,2 square m i P e ~ ,  

The drainage a r e a  a t  Lake Dorothy 1s only about 

42 percent of t h a t  a t  the  gage but because of the  r e l a t i v e l y  

hfgh a l t i t u d e s  above t h e  lake It i s  probable t h a t  the re  is  

propor t ionate ly  g r e a t e r  runof f ,  For es t imates  of! t h f s  

r epor t  t h f s  was assumed t o  be about %8,5 percent of t h e  

t o t a l ,  wfth r e l a t i v e l y  g r e a t e r  amounts during melt per iods,  

e and r e l a t i v e l y  smal ler  amounts i n  wfnter months, A 



d i s t r i b u t i o n  est imated f o r  the Bureau of Reclamatfon s tudy 

(1955) seems reasonable,  and was used f o r  purposes of t h f s  

r epor t s  

Month 

October 
Novernber 
December 
January 
February 
March 
Apr i l  
May 
June 
Ju ly  
August 
September 

Rumoff a t  lake  o u t l e t  

85 
75 
50 
35 
55 
35 
35 
60 
80 
$5 
85 
85 

Annual average ===m=3 
According t o  t h i s  estfa%n%%e the  mean discharge 

from Lake Dorothy f o r  25 water yeaka of complete record,  

1930 t o  1956, was about 112 c f s ,  corresponding t o  a mean 

annual mnof f  of about 81,000 acre-feet, This per iod was 

taken as represen ta t ive  of a runoff d f s t r f b u t i o n  t h a t  might 1 
occur i n  successive years  of the  f u t u r e ,  The period includes 1 
two r e l a t i v e l y  dry cycles;  1932 t o  1935 and 1949 t o  1956, 

 he years  of massfng record,  1942 and 1944, probably were a 

l i t t l e  we t t e r  than average) ,  

W%%& a s to rage  capacfty of 125,000 ac re - fee t  f t  

would have been poss ib le  to make f u l l  use of t h i s  runoff on a 1 

schedule of' uniform r e l e a s e s ,  This would have requi red  that I 
the r e s e r v o i r  be about 60 percent f u l l ,  October 1932, It 

a would have been empty, May 1936, f u l l  November 1949, and 



about 60 percent f u l l ,  September 1956, Judging from pre- 

c i p i t a t i o n  records ,  i t  is l i k e l y  t h a t  a similar schedule of 

peleases  could have been maintained from 1916 t o  1956, 

The s to rage  margin of September 1956 probably would have been 

adequate unless  the  dry  period should happen t o  be extended 

aevera l  more years. 

The much l e s s e r  capaci ty  of about 50,000 ac re - fee t  

would have p r o v i d e d + f o r  a unlform r e l e a s e  of 102 c f s ,  o r  

~ o u g h l y  90 percent of t h e  25-year average. The r e s e r v o i r  

would have been f u l l  October 1932, nea r ly  empty May 1934 and 

f u l l  October 1935. There would have been s p i l l  i n  most 

o t h e r  years  t o  1948, and drawdown from November 1948 t o  May 

1952, when t h e  r e s e r v o i r  aga in  would have been nea r ly  empty. 

A s to rage  capaci ty  of 125,000 ac re - fee t  could be 

obtained between the lake  su r face  and an a l t i t u d e  of 2,530 

fee t ,  109 f e e t  above the  su r face .  The same capaci ty  i s  

available by drawdown of the  lake su r face  143 f e e t  t o  an 

a l t f t u d e  of 2,266 f e e t .  As an example of combined damming 

and drawdown, 125,000 ac re - fee t  of capaci ty  could be develop- 

ed by r a i s i n g  t h e  lake  su r face  58 f e e t  and drawing i t  down 

'71 f e e t .  A s to rage  capaci ty  of 50,000 ac re - fee t  could be 

obtained by r a i s i n g  the lake su r face  47 f e e t  o r  by drawing 

it down 55 f e e t ,  



Consideration was given t o  a d ive r s ion  from Bart  

Lake i n  t h e  r epor t ;  "water Powers of Southeast  Alaskas', 1947, 

Diversion of n a t u r a l  flows from the  drainage a r e a  between Lake 

Do~othy  and Bart  Lake could be used f o r  generat ion of power 

coordina te ly  with t h a t  from the  Lake Dorothy d ive r s ion ,  The 

in tervening  drainage a r e a  is  307 square miles ,  o r  about a 

t h i ~ d  of t h a t  t r i b u t a r y  t o  Lake Dorothy, Runoff from t h i s  

a r e a  i a  est imated t o  be roughly a q u a r t e r  of t h a t  a t  Lake 

Dorothy, For r egu la t ion  i n  the coordinated system, s to rage  

capaci ty  a d d i t i o n a l  t o  t h a t  requi red  f o r  a Lake Dorothy p lan t  

a lone could be developed a t  Lake Dorothy, The head a v a i l a b l e  

below Bart  Lake i s  only about 37 percent  of t h a t  below Lake 

Dorothyo The increase  i n  dependable power thus would be i n  

the order  of 10 percent ,  

With a powerhouse loca ted  near  t h e  mouth of Dorothy 

Creek, the  d ive r s ion  from Bart  Lake would requ i re  6,000 f e e t  

of tunnel  and 1,000 f e e t  of penstock. This i s  about h a l f  

the  length  of a waterway from Lake Dorothy t o  the  same 

powerhouse, For s u b s t a n t i a l  d ive r s ion  of a l l  n a t u r a l  flows, 

t h e  capac i ty  of the  waterway probably would be of the same 

order  as t h a t  requi red  f o r  regula ted  flows from Lake Dorothy 

a lone ,  I n  a d d i t i o n  the  waterway and powerhouse capac i ty  of 

the  Lake Dorothy u n i t  would be g r e a t e r  f o r  coordinated 

opera t ion  with the Bart  Lake u n i t  than  i f  operated a s  an 

ind iv idua l  p l a n t ,  
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Bart  Lake - Showing o u t l e t  and Dorothy Creek 
below the  l ake ,  

F i g ,  8 



It seems poss ib le  t h a t  Bart  Lake might be c o n s i d e ~ e d  

f o r  ind iv idua l  power development i f  the  powerhouse and t r a n s -  

mission f a c i l i t i e s  of the  Lake Dorothy u n i t  could be used 

J o i n t l y ,  S u b s t a n t i a l  r egu la t ion  of t h e  fnflow between Lake 

Dorothy and Bar t  Lake could be had with s to rage  capaci ty  of 

about 10,000 a c r e - f e e t ,  This could be obtafned with a dam 

a t  t h e  o u t l e t ,  r a i s i n g  t h e  lakk su r face  40 f e e t  t o  an a l t i -  

tude of 1,036 f e e t ,  The v a l l e y  a t  t h e  lake o u t l e t  is 360 

f e e t  wide a t  an a l t i t u d e  of 1,036 f e e t ,  Since t h e  creek 

I channel drops very sharply  j u s t  below the  o u t l e t ,  t he  s i t e  

my be more favorable  f o r  an arch  dam than a g r a v i t y  dam, 

I The o u t l e t  area I s  shown i n  Figure 7, as t raoed from t h e  

s p e c i a l  map of t h e  Dorothy Creek bas in ,  The r e s e r v o i r  a reas  

and oapac i t i e s  a r e  given i n  Table 6 ,  

A capaci ty  of 10,000 ac re - fee t  would provfde f o r  

uniform r e l e a s e  of 25 c f s  i n  a per iod l i k e  1932 t o  1955, The 

waterway requirements thus would be considerably l e s s  than 

f o r  d ive r s ion  of n a t u r a l  flows i n  a scheme of coordinated 

development, 

The maximum discharge recorded a t  the  Dorothy 

Creek gage, 1929 t o  1956, was 1,780 c f a ,  November 3 ,  1949,  

This corresponds t o  a r a t e  of 1 1 7  c f s  per  square mSLe, I n  

September 1918 t h e r e  was a maximum discharge of 278 c f s  per 

square mile from an a r e a  of 22,3 square miles i n  the  nearby 

Carlsan Creek bas in ,  It seems poss ib le  t h a t  discharge a t  t h i s  



T a b l e  6 Bart Lake Reservoir S i t e  

Altitude Area Capacity 
( f e e t )  (acres ) (acre --feet ) 



u n i t  r a t e  o r  more might occur i n  t h e  smal ler  Dorothy Creek 1 
I 

b a s in ,  Spillway capaci ty  should be considered accordingly i f  

s to rage  i s  t o  be developed p a r t i a l l y  o r  e n t i r e l y  by damming, 

Turner Lake r e s e r v o i r  s i t e  

Turner Lake is  only h a l f  a mile from t idewater ,  and 

is  a t  an a l t i t u d e  of 73 f e e t ,  The lake extends about 6 miles 

t o  t h e  e a s t  and t h e r e  i s  an  arm a t  t h e  e a s t e r n  end extending 

a mile and a ha l f  t o  the  south ,  Except a t  the  v a l l e y  between 

the lake and Taku I n l e t ,  and a t  small  a reas  of g l a c i a l  depos i t s  

f rom the  l a r g e r  t r i b u t a r i e s ,  s t e e p  mountain s i d e s  extend down 

1 t o  t h e  lake on all s i d e s ,  The su r face  a r e a  of the  lake Is 

approximately 3,050 a c r e s .  The r e s e r v o i r  a reas  and c a p a c i t i e s  

1 a r e  given i n  Table 7, 
I 

1 The d i s t ance  ac ross  the  lake o u t l e t  between t h e  

s t e e p e r  s lopes  i s  roughly 1,200 f e e t ,  but rock outcrops 

wi th in  t h i s  a r e a  c o n s t i t u t e  favorable  abutments f o r  a dam of 

moderate he igh t ,  The p o t e n t i a l  s torage  capaci ty  between t h e  

present  lake su r face  and an a l t i t u d e  of 127 f e e t  i s  approxi- 

mately 175,000 ac re - fee t .  The width of t h i s  s e c t i o n  a t  an 

a l t i t u d e  of 127  f e e t  i s  360 f e e t .  A saddle jus t  t o  the  

southwest IS 300 f e e t  wide a t  the  127-foot a l t i t u d e  and i t s  

low poin t  i s  a t  an a l t i t u d e  of 98 f e e t ,  An a u x i l i a r y  dam 

would be requi red  i n  t h i s  s e c t i o n  f o r  a pool l e v e l  above an 

a l t i t u d e  of about 95 f e e t .  Another saddle  about 500 f e e t  



Table 7 Turner Lake Reservoir S i t e  

A l t f  tude Area Capaci ty  
(feet) (acres ) (acre -feet ) 



f a r t h e r  t o  t h e  southwest could be excavated f o r  a n a t u r a l  s p i l l -  

way, The ground su r face  a t  t h e  low poin t  1s a t  an a l t i t u d e  

of 136 f e e t ,  The saddle has a coveping of t a l u s  rock est imated 

t o  be l e s s  than  15 f e e t  th i ck .  

Plafker. (1956) descr ibed t h e  foundation .at  t h e  

main dam s i t e  a s  bedrock, concealed by large blocks of rock 

from a l ands l ide .  The foundation a t  the  saddle  dam s i t e  is  

bedrock with a covering of s o i l  es t imated t o  be l e s s  than  3 

f e e t  t h i c k ,  The foundatlon rock i s  g r a n d i o r i t e ,  which PPafker 

cons iders  e x c e l l e n t l y  s u i t e d  for e i t h e r  a concrete  o r  rook- 

f i l l  dam, 

Removal of l ands l ide  debr i s  from the o u t l e t  s e c t i o n  

would be r e l a t i v e l y  d i f f i c u l t  because of the  l a rge  s i z e  of 

t h e  rock fragments. 

Water could be conveyed from the  r e s e r v o i r  t o  a 

powerhouse e i t h e r  a t  a creek a l t i t u d e  of  app~oxfmate ly  16  

feet, 800 f e e t  downstream from t h e  o u t l e t ,  o r  f a r t h e r  down- 

stream near  t fdewater .  Because of the  low r e l f e f  a t  t h e  

s f t e  and s h o r t  d i s t ance  f o r  conveyance, the  waterway probably 
I 

would cons i s t  of a su r face  conduit  and penstock, 

The rock i n  t h e  dam-site a r e a  was considered by 

P la fke r  t o  be wel l - su i ted  for a r o c k - f i l l  dam o r  f o r  crushed 

aggregate ,  It was repor ted  t h a t  t h e r e  Is no n a t u r a l  aggregate 

i n  the  v i c i n i t y  of t h e  dam 8 f t e .  



The drainage a r e a  a t  Turner Lake i s  about 4 , 8  times 

t h a t  a t  Lake Dorothy, Judging from t h e  discharge records ob- 

t a i n e d  f n  1908 and 1909 t h e  average annual runoff i s  a t  l e a s t  

I10 Inches,  It was est imated t h a t  the  average annual runoff 1 
a t  Lake Dorothy f o r  25 years  of complete record,  1930 t o  1956, 

was 81,000 a c r e - f e e t ,  o r  138 inches on the  drainage a r e a ,  

Complete r egu la t ion  during t h a t  per iod would have requi red  

225,000 adre- fee t  of s to rage  capaci ty ,  but r egu la t ion  f o r  

uniform re lease  of 90 percent of the  average would have re -  

quired only 50,000 ac re - fee t  of capaci ty  , 1 
An average annual runoff of 110 inches from the  I 

Turner Lake bas in  corresponds t o  about 310,000 ac re - fee t  pe r  

year3 o r  a discharge of 428 c f s ,  On the  assumption t h a t  

t h e  s to rage  requirements pe r  u n i t  of =off a r e  s i m f l a r  t o  

those  a t  Lake Dorothy, more than  450,000 ac re - fee t  of capacf ty  

would be needed f o r  s u b s t a n t i a l l y  complete con t ro l ,  but only 

175,000 ac re - fee t  would be needed f o r  90 percent  u t i l i z a t i o n ,  

OF a regula ted  flow of  385 c f s ,  

A dam t o  an a l t i t u d e  of nea r ly  200 f e e t  would be 

requiped f o r  a capaci ty  of 450,000 a c r e - f e e t ,  and i t  would 

extend a t  l e a s t  1,650 f e e t  across  the  o u t l e t  s e c t i o n ,  The 

much l e s s e r  capaci ty  of 175,000 ac re - fee t  couldbe c rea ted  I 
by r a f s i n g  the  lake  su r face  t o  an a l t i t u d e  of 127 f e e t ,  A 1 
dam t o  t h i s  he ight  on a curved a x i s  ac ross  the  main s e c t i o n  



and saddle  s e c t i o n  would have a  c r e s t  length  of about 660 

f e e t ,  The he ight  of t h e  dam above bedrock f o r  nea r ly  h a l f  of' 

1 t h i s  d i s t ance  probably would not  be more than  55 f e e t ,  

The period of runoff records f o r  T u ~ n e r  Creek i s  

1 too  s h o r t  t o  provide a  r e l i a b l e  i n d i c a t i o n  of the  maximum 

I discharge t o  be expected, The drainage a rea  f s  somewhat 

more than twice t h a t  of  Carlson Creek, It would be con- 

s e r v a t i v e  t o  assume t h a t  the  maximum flows a r e  i n  roughly %he 

same proport ion,  s ince  i n t e n s i t i e s  tend t o  vary i n  an 

inverse  r e l a t i o n  t o  t h e  s i z e s  of drainage a r e a s ,  On such a n  

I assumption t h e  requirement f o r  sp i l lway capaci ty  would be 

i n  excess of 12,400 c f s ,  

WATER POWER DEVELOPMENT 

1 The power p o s s i b f l i t i e s  discussed i n  t h e  fol lowing I 

sec t ions  were based on s e v e r a l  i l l u s t r a t i v e  p lans ,  Optimum 

plans ev iden t ly  can be determfned only a f t e r  a d d i t i o n a l  f i e l d  

Inves t iga t ions ,  and a f t e r  comparative studieer., 

The p o t e n t f a l  power was computed on t h e  assumption 

t h a t  t h e  regula ted  flow could be u t i l i z e d  through t h e  mean 

gros% head f o r  genera t ion  of e l e c t r i c  power a t  an o v e r - a l l  

e f f i c i e n c y  of 80 percent ,  I n  k i lowat t s  t h i s  i a  given by t h e  

equat ion P = 0,068 Q H,  where Q i s  the  flow i n  cubic f e e t  p e r  

second, and H i s  the  mean head i n  f e e t ,  An allowance f o r  

f r i c t i o n  l o s s e s  i n  the  conduits was not  made, 



Water could be conveyed from the  Sheep Creek 

r e s e r v o i r  through a  conduit and penstock t o  a powerhouse a t  

Gastineau Channel, The t o t a l  length  of the  waterway would 

be approximately 0 , 9  mile with a powerhouse loca ted  a t  t h e  

mouth of Sheep Creek, It would be approximately 0,7 mile by 

t h e  s h o r t e s t  rou te  t o  a s i t e  near  Thane, The powerhouse of 

the  e x i s t i n g ,  i n a c t i v e  p lant  i s  near  the  mouth of Sheep 

Creek, This s i t e  may be p re fe rab le  from the  s tandpoint  of 

foundation condi t ions and t e r r a i n  f o r  loca t ion  of the  penstock, 

Although the  e x i s t i n g  p lan t  has impulse wheels, i t  

I s  assumed t h a t  the  u l t ima te  development may be designed with 

r eac t fon  tu rb ines  f o r  maximum u t i l i z a t i o n  of the  head, With 

d r a f t  tubes t h i s  would make i t  poss ib le  t o  use t h e  head 

down t o  t h e  average t a i l w a t e r  a l t i t u d e  a t  mean sea l e v e l ,  

The power p o s s i b i l i t i e s  a r e  summarized accordfngly i n  the  

fol lowing Table 8 f o r  two capaci t ies8  

Table 8 ,  Sheep Creek power s i t e ,  p o t e n t i a l  
power and r e l a t e d  d a t a  

Reservoir 
a l t i t u d e ,  Mean Mean Continuous 

Usable capaci ty ,  opera t ing  flow, head, power, 
ac re - fee t  range-feet c f s ,  f e e t  kf lowatts  



Carlson Creek power s i t e  

Two poss ib le  dam s i t e s  on Carlson Creek were d i s -  

cussed i n  t h e  d e s c r i p t i o n  of t h e  r e s e r v o i r  s i t e .  Water would 

be conveyed from e i t h e r  s i t e  by means of a tunnel  and penstock 

t o  a powerhouse on t h e  creek, ha l f  a mile upstream from the  

mouth, The t o t a l  length  of waterway from the  upper s i t e  would 

be about 1 , 6  miles ,  and from t h e  lower s i t e  about 1,l mi les ,  

The length  of penstock would be about 0.2 mile i n  e i t h e r  plan.  

Al t e rna t ive ly ,  i t  would be poss ib le  t o  extend the  tunnel  about 

h a l f  a mile and convey the  water through a somewhat longer  

penstock t o  a powerhouse loca ted  a t  the  t idewater  of Sunny Cove 

orl Taku I n l e t .  The a l t i t u d e  of Carlaon Creek a t  t h e  upper 

powerhouse s i t e  i s  20 f e e t .  

It i s  assumed t h a t  t h e  power p lan t  would be de- 

signed with r e a c t i o n  tu rb ines  and d r a f t  tubes s o  t h a t  the  head 

could be developed down t o  t h e  average t a i l w a t e r  l e v e l .  The 

power p o s s i b i l i t i e s  a r e  summarized i n  the  fol lowing Tables 9 

and 10 on assumption t h a t  t h e  powerhouse would be a t  the  

upper s i t e ,  with t a i l w a t e r  a l t i t u d e  of 20 f e e t .  

Table 9. Carlson Creek power s i t e ,  p o t e n t i a l  power and 
r e l a t e d  da ta ;  usable  capaci ty ,  50,000 A .F. 

Percent Operating range, 
of a l t i t u d e  f t .  Mean head, f t .  Mean Power, k i lowat ts  

Uppep Lower Upper Lower f l o w ,  Upper Lower 
time s i t e  s i t e  s i t e  s i t e  c f s  ,- s i t e  s i t e  



Table 10, Carlson Creek power s i t e ,  p o t e n t i a l  power and 

a r e l a t e d  d a t a j  usable  capaci ty ,  25,000 AoFo 

Operating range, 
Percent a l t i t u d e  f t ,  Mean head, ft, Mean Power, k i lowat ts  

of Upper Lower Upper Lower flow, Upper Lowel" 
time s i t e  s i t e  s i t e  s i t e  c f s , -  s i t e  s i t e  

Lake Dorothy power s i t e  and r e l a t e d  p o s s i b i l i t i e s  

Water could be conveyed from Lake Dorothy t o  a 

powerhouse on Taku I n l e t  by means of a tunnel  and penstock, Of 

severa l  poss ib le  routes ,  t h e  Bureau of Reclamation (1955) 

proposed one leading  almost due west from near  the  nor thern  

end of Lake Dorothy. The length  of waterway would be about 2,8 

miles,  inc luding  1 , 2  miles of penstock, It would be poss ib le  

to l o c a t e  t h e  powerhouse about 0.7 mile t o  the  south nea r  

t h e  mouth of Dorothy Creek with about the  same length  of water- 

way, 

The development would e n t a i l  use of impulse wheels, 

and f o r  purposes of t h i s  r epor t  i t  i s  assumed t h a t  t h e  nozzles 

would be a t  a n  a l t i t u d e  of 1 7  f e e t ,  a few f e e t  above the  high 

water l e v e l ,  The power p o s s i b i l i t i e s  a r e  summarized i n  t h e  

fo l lowing Table 11 f o r  two assumed degrees of r egu la t ion ,  on 

assumption t h a t  t h e  capaci ty  would be developed e n t i r e l y  by 

drawdown of t h e  lake  s u r f a c e ,  

Table 11, Lake Dorothy power s i t e ,  p o t e n t i a l  power 
and r e l a t e d  d a t a ,  

Capacity, Operating range Mean flow, Mean h e a d g ~ o n t  inuoua power, 
ac re - fee t  a l t i t u d e ,  f e e t  c f s  . f e e t  k i  lowatts  

2,266 - 2,421 1 1 2  2,330 17,800 

maximum drawdown, I n  most years  the  mean head would be g r e a t e r ,  
40 



Creat ion of a r e s e r v o i r  by damfng  the  lake o u t l e t  

ins t ead  of drawdown might be considered,  For a capaci ty  of 

125,000 ac re - fee t  t h i s  would r e s u l t  i n  a mean gross  head of 

2,463 f e e t ;  an increase  of about 6 percent  above t h a t  a v a i l a b l e  

by drawdswn f o r  the  same capaci ty ,  For a capaci ty  of 50,000 

ac re - fee t ,  t he  mean gross  head would be 2,429 f e e t ;  a n  increase  

of about 2 percent above t h a t  a v a i l a b l e  by drawdown, 

Development of power by s to rage  a t  Bart  Lake f o r  

use of the  inflow below Lake Dorothy might be considered fP 

d ive r s ion  could be made t o  a common powerhouse, For an  

i l l u s t r a t i o n  of t h i s  p o s s i b i l i t y  i t  i s  assumed t h a t  a s to rage  

capaci ty  of 10,000 a c r e - f e e t  would be provided by a dam a t  

t h e  lake  o u t l e t ,  The mean regula ted  flow on a schedule of 

uniform pelease i s  est imated as 25 c f s  i n  a per iod l i k e  1932 

t o  1955, The mean r e s e r v o i r  l e v e l  would be a t  an a l t i t u d e  of 

1,018 f e e t ,  corresponding t o  a mean gross  head of 1,001 f e e t ,  

The dependable power t h a t  could be generated thus would be 

1,700 k i lowat t s .  

Turner Lake power s i t e  

Water probably would be conveyed from t h e  Turner 

Lake r e s e r v o i r  t o  a powerhouse by means of a sur face  pipe o r  

conduit ,  and a penstock, Much of the  p o t e n t i a l  head could be 

u t i l i z e d  by conveyance t o  a powerhouse on Turner Creek about 

300 f e e t  downstream from t h e  dam, The water sur face  a l t f t u d e  

t h e r e  i s  a t  an a l t i t u d e  of approximately 1 6  f e e t ,  It i s  assumed 



a 
t h a t  t h e  head could be developed down t o  t h i s  average l e v e l  

by use of r e a c t t o n  tm%ines and d r a f t  tubes ,  The power poss i -  
1 

b i l i t i e s  are a m a r i z e d  accordingly i n  the  fol lowing Table 12, 

Table 1 2 ,  Turner Lake power s i t e ,  p o t e n t i a l  power 
and r e l a t e d  da ta .  4 

Capacity,  Operating range, Mean flow Mean head Continuous power 
ac re - fee t  a l t i t u d e ,  f e e t  c f s  f e e t  k i lowat t s  

450,000 73 - 200 428 124 3,610 
175,000 73 - 127 385 80 2,090 

I f  the head could be used down t o  mean sea  l e v e l  

t h e  power p o s s i b i l i t i e s  would be increased 13 percent i n  the  

l a r g e r  development and 20 percent  i n  the  smal l e r ,  The length  

of waterway required t o  reach the  edge of Taku I n l e t  would be 

approximately ha l f  a mile.  



Monthly and annual precipitation, Juneau, Alaska 

Water 
Year ZI o 

0 , 9 
10,3 
8 o 6 
11 " 4  
14,3 
4.1 
11,6 

5 , 2  
608 
5,8 
11,6 
3,8 
13,5 
9,1 
009 
9,1 

11.8 
6 ,O 

14,9 
5.9 
4.9 
5 , 6  
10,3 
10,2 
4,o 
6,4 

PO, 6 

S Annual 



Juneau, Alaska - can't. 

Year N D J F M A M 3 J A 3 Annual 

Mean 13,l 1 0 , l  '7.8 7 ,?  6.1  6,2 5,7 5,4 4 , l  5,6 7 - 6  10,4 90,O 

The f igures  were taken from c l fmatologiea l  records of t h e  Weather 
Bureau, U, S o  Department of Commerce, The published f i g u r e s  were rounded t o  
the  nea res t  ten ths  and added t o  obta in  the annual t o t a l s ,  el 

9, 

Oct ,  1 - Sept .  30 



c0FImP-d d m c n M m b # % a b b M m m m a + t - c u  
O O O D O (  O O O . o O * O o O o O O B O O O O  

m m F m F  m d o ? d m a 3 ~ d * ~ ~ 0 3 d d + d O m  
rld rl rl a 4 4  04 i-i d C u d  



Table 14 con t , 

C o ~ o m d ~ M m Q m *  C'JaP-fa 
- o r e s o e c o . n l  a a o o  

- 4 d h m ~ c ~ P - M m F i d  d d P a  
.d d P-! P( 1-4 r-4 



Table 15 



Table 15 con t , 

9 



Table 
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ha, 
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Monthly and annual runoff in thousands o f  a c r e - f e e t  
C a r l s o n  Creek  near Juneau, Alaska  

Year N D 3 F M A M J J A 9 Annual. 

1917 28.0 7 , 3  3.6 3 ,1  4.4 2 .5  3 , 6  23.0 4 1 , 9  5 2 , 1  51,s 35,8 256,8  
18 29.9 2 8 , 9  3 , 9  4 , l  1 , O  0 .7 2.9 1 7 , 3  4 6 , 4  4 6 , 9  45.4 3 7 , 7  254,9  
1 9  22.1 1 6 , l  7.7 8.4 P e 6  1 , 2  5 , 7  20.1 34.6 42 ,3  3 8 , l  3 6 , 9  234,6  

1920 2 5 , 3  7 , 7  6 , 5  6 , 8  z 0 4  1,1 1.5 1 4 , 8  4 3 , l  4 2 , 2  4 5 , l  2 4 , 6  2 2 1 , l  
1947 26.5" 27,8* 3,5* 3,1* 1,3* 15,3* l5,8+ 34 ,0+  32 ,4*  24,1* 2 l , 4 *  50,0* 255, * 

t+ 
4 

48  27.8* 26,8" 8,2* 6-2" 2.9" 0 0 9 *  0.5" 32 ,6*  28,8* 34,0* 17.8" 35,5* 222, * 
49 29,2" 35,0* 3,7* 3,2* P O *  4 ,0* 8.5" 34 ,0*  49,O" 37,5* 35,9* 24,2* 265. + 

1950 32.3" 32 ,2*  5.5* 1,1* 0.5" 0,5* 0,8* 20,5* 26,0* 27,7* P9,3* 24,6* 191 ,  * 
51 13.5" 6 , s "  2,0* 2.0" 0 , s "  0 ,5*  5,6* 32,4* 41,6* 25,3* 1$,9* 1 2 , 4 +  1 5 7 ,  * 
52  16 .3  7 ,O 3 , O  1 . 0  0 ,9  1 .6  5,s 22,7  41 ,4  45 .0  3 4 , 8  4 3 , l  222 ,3  
53 47.0  2 0 , 8  % , 4  2 , 3  P ,7  0,8 6 , l  31,l  43 ,4  3 2 , 4  30,5 3005 254,O 
54  42.5 6 , 9  7.5 2 , 6  1 0 , s  2,O 1 0 8  1 9 , 8  3 9 , 2  3 4 , 6  1 7 , 4  26 ,6  21P04  

1955  2 2 , l  22 ,2  18.2 4 , 6  2 0 6  2,O 2.7 1 6 , 8  38,8 5 0 , 5  5 1 , 7  3 2 , 2  264,4  
58 1 6 , 9  4 1 , 8  1.3 1,s 1.1 3,3 3 3 , 2  3 3 , 4  3 7 , 2  4 7 , l  22 ,7  208,8  

Ocb, 1 - S e p t  , 3 0  • 
Dra inage  a r e a  1919-20, 22 ,3  sq, miles; 1952-56, 24.3 sq, miles 

* E s t i m a t e d  ( f o r  22.3 sq, m i l e s ) ,  



Water 
Year E/ O 

Monthly and annual runoff i n  thousands of ac re - fee t ,  
Dorothy Creek near  Juneau, Alaska 

S Annual 

Mean 14.4 6.7 2.9 1,4 1,3 1,s 1,7 5.8 14.0 18.7 18-9 17,O 104.4 e 
P, 
d 
i-' 
(0 



T ~ E  figures for the period 1930 to 1950 were taken from 
compilatio~s of the Geological Survey; those from 1951 to 1955 are from 
unpublished records of the Geological Survey. The monthly figures were 
rounded to the nearest tenth and added to obtain the annual totals, 

Oct. I - Sept .  30 



Table 19 


