
ERRATA NOTES – added November 7, 2013 

PLEASE NOTE THAT THESE DATA TABLES ARE CONSIDERED UNRELIABLE. 

At some point after the initial publication release, the data tables for this report were informally 
retracted and removed from the DGGS library and public sales. Written documentation 
describing why the tables were removed was either not provided or not preserved. This was 
standard operating procedure for the publication series (Public Data File) and the era in which 
this dataset was originally published. Subsequent personal communication between current DNR 
staff members and the authors indicates that the tables were pulled from circulation because the 
measurements were collected using equipment that was later found to have a faulty sensor.  

In conjunction with recent division-wide historic data rescue efforts we have located and scanned 
the original data tables. We are providing these tables to allow users to view original information 
that may have been cited in subsequent studies. However, we remind users that information 
released in Public Data File reports was not technically reviewed prior to release and that DNR 
staff believe this particular dataset was retracted shortly after publication to prevent propagation 
of possibly erroneous information.  
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INTRODUCTION 

The community o f  Klukwan and t he  Alaska Energy A u t h o r i t y  (AEA) a re  e v a l u a t i n g  

t h e  L i t t l e  Salmon R iver ,  and i t s  Walker Lake t r i b u t a r y ,  as a  p o t e n t i a l  

h y d r o e l e c t r i c  power source f o r  t he  r e s i d e n t s  o f  t h e  Klukwan area. I n  1985, 

AEA con t rac ted  t h e  Water Resources Sec t ion  (WRS) o f  t he  Alaska D i v i s i o n  o f  

Geolog ica l  and Geophysical Surveys (DGGS) t o  c o l  l e c t  and summarize streamflow 

da ta  f o r  t he  L i t t l e  Salmon R i v e r  and t he  Walker Lake o u t l e t  t r i b u t a r y ,  

h e r e a f t e r  c a l l e d  Walker Lake Creek. 

Two stream gaging s i t e s  were es tab l i shed  f o r  t h i s  study. The f i r s t  s i t e ,  

Walker Lake Creek, i s  l oca ted  8.5 m i  west o f  Klukwan and 0.25 m i  downstream o f  

t h e  l ake  o u t l e t  a t  1150 f t  e l e v a t i o n .  The second s i t e ,  t h e  L i t t l e  Salmon 

R i ve r ,  i s  l o ca ted  6.5 m i  west o f  Klukwan where t he  stream f l ows  o u t  o f  t he  

mountains and onto t he  T s i r k u  R i v e r  f l o o d p l a i n  a t  390 f t  e l e v a t i o n .  Th is  

r e p o r t  p resen ts  a  summary and d i scuss ion  o f  t he  s t reamf low da ta  c o l l e c t e d  a t  

bo th  s i t e s  f rom September 1985 t o  September 1988. 

BACKGROUND 

Drainage bas in  areas f o r  b o t h  gaging s i t e s ,  as w e l l  as t h e  e n t i r e  L i t t l e  

Salmon R iver ,  were c a l c u l a t e d  us i ng  USGS 1 i n .  t o  1 m i  topographic  maps. The 

areas and t h e  percentage o f  bas in  a re  as f o l l ows :  

Drainage bas in  
area (sq m i  ) 

L i t t l e  Salmon R i v e r  16.0 
L i t t l e  Salmon R i v e r  gaging s i t e  11.4 
Walker Lake Creek gaging s i t e  3.75 
L i t t l e  Salmon R i v e r  gaging s i t e  

(exc. Walker Lake Creek bas in )  7.65 

P r o p o r t i o n  o f  
main bas in  ( % )  

100 



The main stem o f  L i t t l e  Salmon R i v e r  ( t o  t he  gaging s i t e )  i s  approx in la te ly  5 

m i  long,  w i t h  a  rocky,  s teep g r a d i e n t  o f  370 f t / m i .  Walker Lake Creek f lows  

approx imate ly  1 m i  t o  i t s  conf luence w i t h  L i t t l e  Salmon R iver ,  and has a 

channel g r a d i e n t  o f  160 f t / m i ;  most o f  t h e  e l e v a t i o n  drop occurs  a t  a  f a l l s  

immediate ly  upstream o f  t h e  conf luence. No g l a c i e r s  o r  permanent snowf ie lds  

e x i s t  i n  t h e  dra inage bas in ,  b u t  i t  i s  common f o r  snowmelt t o  con t i nue  i n t o  

t h e  e a r l y  summer months. 

Most o f  t he  L i t t l e  Salmon R i v e r  bas in  i s  densely wooded o r  covered w i t h  brush. 

A t h i c k  vege ta t i dn  mat o v e r l i e s  a  t h i n  s o i l  l a y e r  and bedrock i s  near t h e  

sur face.  L i t t l e  Salmon R i v e r  f l ows  th rough  a bedrock channel t o  t h e  gaging 

s i t e ,  a t  which p o i n t  t h e  bedrock g ives  way t o  a l l u v i a l  depos i t s  as t h e  stream 

f l ows  across t he  T s i r k u  R i v e r  fan. 

Walker Lake Creek 's  f l o w  f l u c t u a t i o n  i s  m i t i g a t e d  by  Walker Lake, and t h e  

smal l  stream f l ows  c l e a r  most o f  t h e  t ime.  The L i t t l e  Salmon R iver ,  however, 

i s  a  dynamic stream w i t h  a  w i d e l y  f l u c t u a t i n g  f l o w  and sediment load.  Dur ing 

d r y  s p e l l s  o r  sub- f reez ing  temperatures,  L i t t l e  Salmon R i v e r  f l ows  ve ry  c l e a r  

and 1 i ttl e sediment moves. Conversely,  d u r i n g  breakup o r  heavy r a i  ns, bedload 

sediment movement increases d r a m a t i c a l l y ,  r e s u l t i n g  i n  new sand and g rave l  

depos i t s  up t o  3 f t  t h i c k  i n  t h e  v i c i n i t y  o f  t he  gage s i t e .  

CLIMATE 

The Kl  ukwan area exper iences a t r a n s i t i o n a l  c l  imate,  w i t h  moderate 

temperatures t h a t  a re  c o l d e r  i n  t h e  w i n t e r  and warmer i n  t h e  summer than 

Haines. P r e c i p i t a t i o n  v a r i e s  d r a m a t i c a l l y  over  s h o r t  d i s t ances  i n  t h e  

mountainous coas ta l  areas o f  southeast  Alaska, because o f  o rograph ic  l i f t i n g  



and t h e  e f f e c t s  of nearby marine waters.  Mean annual p r e c i p i t a t i o n  a t  Haines 

i s  53 i n .  (Selkregg, 1974), compared t o  21 i n .  a t  Klukwan ( P a t r i c  and Black,  

1968). Both o f  these s i t e s  a re  a t  an e l e v a t i o n  o f  approx imate ly  100 ft. 

Because most o f  t he  L i t t l e  Salmon R i ve r  b a s i n  i s  above 100 ft, a more 

r e p r e s e n t a t i v e  p r e c i p i t a t i o n  data s i t e  would be 10 m i  n o r t h  o f  Klukwan, a t  

L i nge r  Longer where t he  e l e v a t i o n  i s  700. Table 1 summarizes c l i m a t i c  data 

f o r  L i n g e r  Longer (Sel  kregg, 1974). 

Table 1. L i n g e r  Longer (near  Klukwan) Cl imate Summary 

Temperature ( O F )  P r e c i p i t a t i o n  ( i n .  ) 

Summer temperature 42-69 Average annual 36.6 
Winter  temperature 8-31 Maximum month (OCT) N/A 
Mean annual temperature 37.7 Minimum month (JUN) N/A 

Average annual snow fa l l  175 

Cur ren t  weather records  a re  incomplete  f o r  Haines, t h e  o n l y  a c t i v e  r eco rd i ng  

s t a t i o n  near Klukwan ( f i g .  1 ) .  For t h e  t h r e e  year ,  stream gaging 

per iod -o f - record ,  1987 was t h e  o n l y  yea r  w i t h  a  complete weather r e c o r d  a t  

Haines, when a near-normal 56 i n .  o f  p r e c i p i t a t i o n  was recorded. Using o t h e r  

southeast  Alaska weather s t a t i o n s  as a  gu ide  f o r  t h e  o t h e r  two years  o f  

record ,  i t  appears t h a t  1986 a l s o  had normal p r e c i p i t a t i o n ,  w h i l e  1988 

exper ienced 10-20 percen t  g r e a t e r  p r e c i p i t a t i o n .  I n  genera l  , p r e c i p i t a t i o n  a t  

t h e  s tudy  area f o r  t he  3 years  o f  r e c o r d  was p robab ly  near  normal. 

The f a l l  months o f  September th rough  November a r e  t h e  w e t t e s t  i n  southeast  

Alaska, and May through J u l y  a re  t h e  d r i e s t  months. The Klukwan area i s  no 

except ion,  b u t  heavy r a i n s  can occur  a t  a lmost  any t ime  o f  year .  Snowpack i n  

t h e  L i t t l e  Salmon R i v e r  bas in  i s  deep and p e r s i s t e n t .  Local  r e s i d e n t s  c l a i m  

t h a t  i t  i s  common f o r  snow depths t o  range f rom 6-12 f t  around Walker Lake, 

and f o r  the  snow, a long w i t h  accompanying snowmelt t o  p e r s i s t  i n t o  l a t e  June. 



FIGURE 1. Haines Mean Monthly Precip. 
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SCOPE OF WORK AND METHODS OF INVESTIGATION 

Stream stage was recorded u s i n g  ba t t e r y -ope ra ted  Datapod DP212 ( L i t t l e  Salmon 

R i v e r )  and DP320 (Walker Lake Creek) da ta  recorders  coupled t o  submers ib le  

p ressure  t ransducers  t h a t  sense t h e  depth o f  water  above t h e  t ransducer  u n i t  

a t  predetermined t imes o r  predetermined changes i n  stage. The s tage da ta  i s  

s t o r e d  on EPROM da ta  s torage modules t h a t  a r e  r e t r i e v e d  f rom t h e  f i e l d  and 

taken back t o  t h e  o f f i c e  f o r  computer analyses u s i n g  SAS system s t a t i s t i c a l  

sof tware.  The a t tached  p r i n t o u t  g i v e s  D a i l y ,  Monthly,  Q u a r t e r l y ,  and Annual 

Streamflow Summaries; Power and Energy Est imate Summaries; and F low-Durat ion 

Tab1 es . 

The s t reamf low summaries, hydrographs, and f l o w - d u r a t i o n  da ta  were c a l c u l a t e d  

us i ng  sums and d a i l y  averages t h a t  were de r i ved  f rom t h e  t ransducer  data.  

Power and energy f i g u r e s  were c a l c u l a t e d  u s i n g  a  head o f  700 f t  and a  system 

e f f i c i e n c y  o f  85 percen t .  

F low-durat ion da ta  a re  presented i n  t a b l e s  f o r  bo th  a r i t h m e t i c  and l o g a r i t h m i c  

d ischarge  c l a s s  i n t e r v a l s ;  t h e  d u r a t i o n  data a re  f u r t h e r  d i v i d e d  i n t o  

pe r i od -o f - r eco rd  and annual d u r a t i o n  summaries. F i n a l l y ,  t h e  p r i n t o u t  g i ves  

d a i l y  and month ly  ins tantaneous power t a b l e s  and graphs d e r i v e d  from maximum 

o r  peak f l o w  events.  The p e r i o d  o f  r eco rd  f o r  Walker Lake Creek i s  September 

20, 1985 t o  September 20, 1988, w h i l e  t h e  L i t t l e  Salmon R i v e r  was gaged o n l y  

d u r i n g  t h e  summer months (because o f  f reeze-up)  f rom 1986 t o  1988. 

STREAMFLOW SUMMARY 

Walker Lake Creek f l ows  yea r  round, w h i l e  w i n t e r  f lows i n  t h e  L i t t l e  Salmon 

R i ve r  can be so low as t o  be unmeasurable. The average d ischarge  f o r  t h e  



p e r i o d  o f  r eco rd  a t  Walker Lake Creek was 12.9 cub i c  f e e t  pe r  second ( c f s ) ,  

w i t h  a  maximum recorded f l o w  o f  139 c f s  and a  minimum f l o w  o f  1.3 c f s .  F igure  

2  shows a  p l o t  o f  mean month ly  d ischarge  f o r  Walker Lake Creek. A t  L i t t l e  

Salmon R i ve r ,  t h e  average summer d ischarge  was 56.2 c f s ,  w i t h  a  maximum f l o w  

o f  268 c f s  and a  minimum f l o w  o f  1.5 c f s .  Th is  l a t t e r  minimum f l o w  i s  

ques t ionab le ,  e s p e c i a l l y  f o r  a  summer low; however, i n s p e c t i o n  o f  t h e  data d i d  

n o t  wa r ran t  o u t r i g h t  e l i m i n a t i o n  o f  t h e  f i g u r e ,  because t he  ins t rument  

appeared t o  be ope ra t i ng  norma l l y  a t  t h e  t ime. 

Flow d u r a t i o n  da ta  f o r  Walker Lake Creek show t h a t  t he  stream f lows  f rom 1.5 

t o  5.0 c f s  h a l f  t h e  t ime,  w i t h  a  95 percen t  exceedance l e v e l  of 1.0 c f s .  As 

f o r  t h e  L i t t l e  Salmon R i ve r  d u r i n g  t h e  summer months, t h e  stream f l ows  from 10 

t o  40 c f s  n e a r l y  h a l f  t h e  t ime,  w i t h  a  95 percent  exceedance l e v e l  of 6.0 cfs.  

Approx imate ly  22 percen t  o f  t h e  summer months f o r  L i t t l e  Salmon R iver ,  t he  

d ischarge  i s  100 t o  200 c f s .  

M isce l  laneous measurements compi led by Bug1 i o s i  (1988) i n d i c a t e  t h a t  t h e  

L i t t l e  Salmon R i v e r  a t  t h e  gaging s i t e  i s  a  l o s i n g  stream; i n  o t h e r  words a  

stream t h a t  loses  wate r  t o  t he  ground-water system i n s t e a d  of  r e c e i v i n g  i n f l o w  

f rom ground water.  Consequently, s t reamf low measurements a t  t h e  gaging s i t e  

w i l l  n o t  r e f l e c t  t h e  t o t a l  d ischarge f rom the  d ra inage  bas in  above, because 

some percentage o f  t h e  f low w i l l  have a l ready  seeped i n t o  t h e  a l l u v i a l  g rave l .  

The amount o f  wa te r  l o s t  t o  t h e  g rave l  would n o t  be s i g n i f i c a n t  d u r i n g  t he  

summer months o f  h i ghe r  f l ows ,  b u t  cou ld  p o s s i b l y  make up a  s i g n i f i c a n t  

p o r t i o n  o f  t h e  l owes t  w i n t e r  f l ows .  Dur ing  one seepage measurement conducted 

i n  A p r i l  1982 ( B u g l i o s i ,  1988), a  reach o f  the  L i t t l e  Salmon R i v e r  j u s t  

downstream o f  t h e  gaging s i t e  l o s t  20 c f s  o f  f l o w  over  a  q u a r t e r  m i l e  reach o f  



Fi ure 2. Walker Lake Creek, 
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t he  stream -- f rom 79 c f s  t o  59 c f s ,  o r  a  25 percen t  l o s s  t o  t h e  a l l u v i a l  

g r a v e l .  

Dur ing  t he  summer months o f  May through September, Walker Lake Creek has an 

average d ischarge  o f  approx imate ly  24 c f s ,  o r  43 percen t  o f  t h e  average summer 

d ischarge  o f  t h e  L i t t l e  Salmon R i ve r  gaging s i t e .  Walker Lake Creek 

streamflow des t i ned  f o r  t h e  proposed smal l -hydro p r o j e c t  cou ld  be augmented by 

wa te r  f rom t h e  L i t t l e  Salmon R i ve r  above the  Walker Lake s i t e  d u r i n g  pe r i ods  

o f  low f low.  

F i e l d  s tage and d ischarge da ta  f o r  Walker Lake Creek and L i t t l e  Salmon R i ve r  

a r e  as f o l l ows :  

S i t e  

Walker Lake Creek 
I t  

I! 

I 1  

L i t t l e  Salmon R i v e r  
I 1  

Date Stage ( f t )  



The a t tached  s t reamf low data summaries f o r  Walker Lake Creek and L i t t l e  Salmon 

R i v e r  a re  each organized i n  t h e  f o l l o w i n g  o rde r :  

Page 1-12 -- mean d a i l y  d ischarge summary 

Page 13-14 -- mean d ischarge f o r  p e r i o d  o f  record  

Page 15 -- mean d ischarge f o r  p e r i o d  o f  r eco rd  

Page 16-29 -- graphs o f  mean d a i l y  d ischarge  versus da te  

Page 30-35 -- f l o w  d u r a t i o n  da ta  summary 

Page 36-50 -- d ischarge  and power summaries 

Page 51-64 -- graphs o f  mean, minimum, and maximum power versus da te  
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