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INTRODUCTION 

Delta Creek, a  small s t r e a m  16 m i  s o u t h e a s t  o f  Cold  Bay,  A l a s k a ,  i s  b e i n g  

c o n s i d e r e d  f o r  a s m a l l  h y d r o e l e c t r i c  p r o j e c t  by t h e  A l a s k a  Power A u t h o r i t y  

(APA) a n d  t h e  community  o f  King  Cove ,  A l a s k a .  The Wate r  R e s o u r c e s  S e c t i o n  o f  

t h e  A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  and  G e o p h y s i c a l  S u r v e y s  (DCCS) was 

c o n t r a c t e d  by APA t o  r e d u c e  and summar ize  f l o w  d a t a  f o r  D e l t a  C r e e k  as  p a r t  o t  

a h y d r o e l e c t r i c  f e a s i b i l i - t y  s t u d y .  DOWL E n g i n e e r s  c o l l e c t s  s t a g e  and 

t e m p e r a t u r e  d a t a  o n  D e l t a  C r e e k  f o r  APA and  h a s  e s t a b l i s h e d  r a t i n g  c u r v e s  f o r  

t h e  stream b a s e d  on rnisceL1; lneous d i s c h a r g e  m e a s u r m e n t s .  

T a s k s  

U s i n g  DOWL E n g i n e e r s  d a t a  f r o m  1982 t o  S e p t e m b e r  1985 ,  t h e  Wate r  

R e s o u r c e s  S e c t i o n  p roduce t i  t h e  f o l l o w i n g :  D a i l y ,  M o n t h l y ,  and  Annua l  Mean 

D i s c h a r g e  Summar ies ;  Minirnr~m a n d  Maximum Flow Summar ies ;  Power and E n e r g y  

E s t i m a t e s ;  D a i l y  and X o n t t l l  y S t r e a m f l o w  H y d r o g r a p h s ;  and  F l o w - D u r a t i o n  C u r v t ~ s .  

The DOWL Engineer : :  s t a g e  :111ti d i s c h a r g e  d a t a  f o r  D e l t a  C r e e k  <?re good f o r  :;r~c.h 

ii s m a l l  s t r e a m  i n  ;I r c m o t c  p;lr.t: o f  t h e  s t a t e .  N o n e t h e l e s s ,  i t  s h o u l d  t,c note t i  

t h a t  t h e  l e n g t h  ol r e c o r d  ( 1 9 8 2 - S e p t .  1985)  i s  n o t  ; t d e q u a t e  t o  t h o r o u g h l y  

d e f i n e  t h e  s t r e a m f  Low ol- L)I! Lt;l C r e e k .  1 ) i t  f e r e n t  stre:lrnflow L e v e l s  in t h e  

f u t u r e  c o u l d  s i g n i f i c a n t  1 y ; i t  t e c t  t h e  t i n t a  t;urnrn;lries a n d  f l o w - d u r a t i o n  curvt::;, 

o r  a  c h a n n e l  c h a n g e  c o u l d  r e s u l t  i n  an  a l t e r e d  r a t i n g  c:llrvc. 

N a t i o n a l  W e a t h e r  S e r v i c e  r e c o r d s  f o r  Cold  Bay show t h a t  1982 ,  1983 ,  and  

1985 h a d  a b o v e  n o r m a l  p r e c i p i t a t i o n ,  w h i l e  1984 was b e l o w  t h e  n o r m a l  o f  35 i n .  

p e r  y e a r .  S t r e a m f l o w  f o r  1 9 8 2 ,  1 9 8 3 ,  a n d  1984 g e n e r a l l y  r e f l e c t  t h e  

p r e c i p i t a t i o n  l e v e l s  g i v e n  a b o v e  ( h i g h e r  i n  1982 ,  1983 ,  l o w e r  i n  1984)  b u t  i t  

i s  t o o  e a r l y  f o r  s p e c i f i c  c l i m a t e / s t r e a m f l o w  c o m p a r i s o n .  



Methods 

The streamflow summaries and daily hydrographs (see computer printout and 

Figure 1) were calculated with simple sums and averages. Power figures (see 

printout) were taken from the following formula: 

Power (kilowatts) = Discharge (cfs) - X 

Head (201 it) - X 

System Efficiency (0.85) - X 

Conversion Factor (0,0847) 

Head and efficiency variables were supplied by APA.  

Flow-duration curves (Figures 2 and 3) for 1982-1984 were plotted on two 

types of graph paper. The flow-duration curve in Figure 2 is plotted on 

rectangular-coordinate paper so that the area under the curve can be 

determined more easily. F i g u r e  3 presents the curve on Log-probability p a p e r  

to give better definition to the ends of the curve where the slope changes 

rapidly. Discharge class intervals for the curves were taken from the is50 

U. S. Geological Survey Water Supply Paper 1 5 4 2 - A  entitled "Flow Durat ion 

Curves" by .James K. Searcy. Tablc L is a tabular presentation of the 

flow-duration data. Table ? summarizes the mi~linlu~ a n d  maximum flows f o r  t i ic 

period of record. Additional streamflow data reduction will be submitted to 

APA as soon as the discharges tor October-December 1985, arc tabulated. 
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Table 1. Flow-Duration Curves. 

Rectangular-Coordinate Paper 
Discharge Percent 

of time 

100 
99.7 
93.5 
83.5 
71.2 
58.7 
4 7 . 5  
37.9 
29.9 
23.3 
20.0 
17.7 
15.7 
12.5 
10.9 
9.35 
7 . 8 8  
5.50 
4.31 
2.29 
I .01  
.36 7 
. 18 3 
.04? 

0.0 

Log-Probability Paper 
Discharge Percen t  

of time -- 

LOO 
99.7 
97.1 
93.5 
86.5 
79.6 
61.8 
4 7 . 3  
36.2 
26.5 
20.7 
17.3 
11.5 
7.88 
5.50 
2.29 
1.01 
.367 
.092 
.092 

0.0 



T a b l e  2 .  D a i l y  minimum and maximum f l o w s  f o r  p e r i o d  of  r e c o r d .  

Month Mfn. ( c i s )  d a t e  Max. ( c f s )  d a t e  

JAN 9 ,  01-17-82 4 2 ,  01-29-85 

FE B 1 0 ,  numerous 1982 33 ,  02-12-85 

MAR 9 ,  03-3,4-82 217,  03-23-85 

AP K 1 1 ,  numerous 1985 8 7 ,  04-27-85 

MAY 1 0 ,  05-01-85 76, 05-08-85 

J U N  19 ,  06-02-85 110,  06-30-82 

JUL 1 5 ,  07-09-85 141 ,  07-22-82 

AUC 1 4 ,  08-3,4-85 169 ,  08-11-85 

S EP 18 ,  09-10-85 133 ,  09-06-82 

OCT 1 5 ,  10-01-85 131 ,  10-30-84 

NOV 20 ,  11-18-83 8 2 ,  11 /01 /84  

D EC 1 9 ,  12-24-82 234,  12-21-83 

I n s t a n t a n e o u s  minimum and maximum f l o w  f o r  p e r i o d  o f  r e c o r d  

Min. 9 c f s ,  numerous day:; 

Max. 370 c f s ,  09-11-85 
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