
pomarine jaeger, snowy owl, and rough-legged hawk which feed upon the small 
mammals, birds, and the eggs or nestlings of birds. Large herbivores, caribou 
and moose, feed on a variety of plant foods along the project route and brown 
bear frequent the area. Large numbers of breeding waterbirds (shorebirds, 
sandhill cranes, ducks, loons, swans, and geese) utilize the rivers, lakes, and 
coastal marshlands of the peninsula. The faunal resources of the Seward 
Peninsula also include many freshwater fish. Arctic char and Arctic grayling 
are abundant in the lakes and rivers of the peninsula. Large numbers of salmon 
spawn in the waters of the peninsula and runs of Chum salmon, Red salmon, Pink 
salmon, Silver salmon, and King salmon are utilized by the residents of 
the region (Selkregg 1976:142-170). 

Vegetation 

The flora of the project area has been classified by Viereck and Little 
(1972:map) into three vegetation types: moist tundra, alpine tundra, and shrub 
thickets. A more recent vegetation study of the Seward Peninsula by the Soil 
Conservation Service, U.S. Department of Agriculture, has classified the 
vegetation of the area in more detail (Michelle Schuman, personal communication 
1985). Eight separate ecological plant communities have been described along 
the present project route of the Nome-Council Road, Mile 32 to Mile 42. 

At the beginning of the project, Mile 32, the proposed route crosses a 
tidal marsh and enters Solomon. Beyond Solomon, the proposed project climbs 
onto the lowlands of the coastal plain and follows the left bank of the Solomon 
River to Mile 36.5. Along this portion of the project, the vegetation consists 
of low shrub-water sedge/cottongrass (tussock tundra), shrub meadow, and sedge 
along the drainageways. As the project route drops down onto the floodplain of 
the Solomon River a t  Mile 36.5, one immediately encounters tall and low 
shrubs. At Mile 37.2, the route gently climbs back onto the bluff edge of the 
coastal plain and follows the left bank of the Solomon River until Mile 
38.4. The route encounters sedge (wet meadow) along this section of the 
project. At Mile 38.4, the route makes a large arc westward into the adjacent 
coastal plain and returns to the existing alignment on the floodplain of the 
Solomon River at  Mile 38.8. The vegetation along this new alignment is mostly 
shrub meadow (mountain). Back on the floodplain of the Solomon River, tall and 
low shrubs common to the floodplain environment are encountered once more. 
Near Mile 40.2, the route climbs the bluff edge of the coastal plain and begins 
a major alignment change. The proposed alignment crosses Penny Creek and 
returns to the floodplain of the Solomon River a t  the end of the project, 
Mile 42. This proposed alignment crosses mostly sedge (wet meadow) and tall 
shrubs in the drainageway of Penny Creek. 
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LNTRODUCTION 
-' --bw 

Humpy C r e e k ,  a small  s t r e a m  60 m i  WSW o f  K o d i a k ,  A l a s k a ,  is  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) and  t h e  communi ty  of L a r s e n  Bay,  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  a n d  G e o p h y s i c a l  S u r v e y s  (DGGS) was 

c o n t r a c t e d  by APA t o  r e d u c e  and  summar ize  fl.ow d a t a  f o r  Humpy C r e e k  a s  p a r t  o f  

a t i y d r o e . L e c t r i c  f e a s i 1 ) i l i . t ~  r; t u d y .  An Anchorage  c o n s u l t i n g  f i r m ,  DOWI. 

E n g i n e e r s ,  c o l . l e c t e r i  s t a g e  ; i r~d t e m p e r a t u r e  d a t a  o n  Humpy C r e e k  f o r  APA and  

cs  t a b  L i s h e d  t f i s c l i a r g c  r a t i n g  c -u rves  b a s e d  o n  m i s c c  L l a n e o u s  s t r e a m f  low 

~neasur t ! rnents .  

No w e ; ~ t t r e r  r c c o r t i s  e x i s t  t o r  I . ; l r sen  Hay d u r i n g  t h e  g a g i n g  p e r i o d  

1982-198'5. The U n i v e r : ; i t y  ot  A l a s k a ' s  A r c t i c  E n v i r o n m e n t a l  1nform:it iorl  ;tnd 

Dat;~ C e n t e r  (AKIIIC)  h;is w e i i t l ~ e r  r e c o r d s  f o r  105 1-1975  a n d  g i v e s  a mean ;irlnll;i l 

p r e c i p i t a t  i o n  o f  22.  66 i n .  for I . ; l rsen Bay. 'I'lic ne; i r -cs t  a c t i v e  w e a t h e r  s t a t  i.011 

t o  L a r s e n  i3ny i:; Kodi:ik w h e r e  mean a n n u a l  p r e c i p i t a t  i o n  is 7 4 .  2 4  i n .  , 70 

p e r c e n t  g r e a t c ~ -  t l lari  I , a r s e r ~  l5;fy. L:or ;L g e n e r a l  cornpari: ;on, p r e c i p i t a t i o r ~  ;it 

Kodink  w i t s  a b o v e  rlorm;iL i n  1083 a n d  1985 ,  and 1)elow r iormal  i n  1982 a n d  1984.  

Stre;lmL low t .or  IIumpy C r e e k  t - c > t  L e c t c d  the p r e c  i p  i t - ; i t iorr  Level:; a t  K o d i n k ,  w i  t t r  

1083 t)ei.rlg ;I " t y p i c ; l l l '  y e a r  f o r  p r e c i p i t n t  i o n  and s t r e n l n f  Low, w h i l e  1985  was 

10- 1 5 p e r c e n t  ;~1)0ve nornral  . 

'TASKS 

[ I s i n g  [)OWL E n g i n e e r s  d a t a  f rom . January  I982 - 1)ecember 1985 ,  t h e  Water 

Kesorlt-cc:s S e c t i o n  p r o d ~ l c e c t  t trc fo l l .owi r lg :  d a i l y ,  month Ly , q u a r t e r l y ,  anti 

; ~ n n r ~ a . L  f l.ow s u m m a r i e s ;  power and  e n e r g y  e s t i m a t e  sunrn~iir i e s ;  t low d u r a t i o n  

t ; i b l e s ;  and  p e a k - i l o w  t i~rre iincl m a g n i t u d e  p l o t s .  I t  s h o u l d  b e  remembered t h a t :  



t h e  power and e n e r g y  e s t i m a t e s  a r e  based  on j u s t  f o u r  y e a r s  of  f l o w  r e c o r d ,  an 

i n s u f f i c i e n t  p e r i o d  of  t ime  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 l o w  of  Humpy 

Creek. 

METHODS 

The s t r e a m f l o w  summar ies ,  h y d r o g r a p h s ,  and f l -ow-dura t ion  d a t a  ( s e e  

computer  p r i n t o u t )  were  c a l c u l a t e d  w i t h  s i m p l e  sums and a v e r a g e s .  Power and 

e n e r g y  p o t e n t i a l s  ( s e e  p r i n t o u t )  were made w i t h  head  (190  f t )  and sys t em 

e f f i c i e n c y  (85%) f i g u r e s  s u p p l i e d  by APA. D a i l y  peak-f low t i m i n g  i s  p r e s e n t e d  

on a  month ly  b a r  g r a p h  ( s e e  p r i n t o u t )  r e l a t i n g  p e r c e n t  of  t i m e  peak  f l o w s  

o c c u r  d u r i n g  a  day t o  t h e  4-hour t i m e  inc remen t  i n  which  t h e  f l o w  t a k e s  p l a c e .  

F i n a l l y ,  t h e  p r i n t o u t  h a s  d a i l y  and month ly  i n s t a n t a n e o u s  power t a b l e s  and 

g r a p h s  d e r i v e d  from maximal o r  peak  f l o w  e v e n t s .  DGGS w i l l  m o n i t o r  t h e  L a r s e n  

Bay s i t e  and p r o v i d c  APA w i t h  upda ted  d a t a  summaries  t h r o u g h  May 1987 .  
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D N R - U I V .  G E O L O G I C A L  AND G E O P H Y S I C A L  b U A V E Y b  
-HUMPY CREEK N E A R  LARSEN B A Y  

U A I L Y  M I h , M E A N  6 MAX P O W E R  FROM M A X I M A L  E V E N T 3  

MONTH DAY MEAN, 

FEBRIJAWY 
F E B R U A R Y  
F E B R U A I I Y  
FEBRUAWY 
F E B H U A K Y  
F E B R U A R Y  
F E B R U A R Y  
FEBKUAWY 
F t B R U A R Y  
F E B R U A H Y  
F E b H U A H Y  
F t B U U A R Y  
F E B R U A R Y  
F E B R U A R Y  
F E B R U A R Y  
F t B R U A U Y  
F t t i R U A H Y  
F t B R U A R Y  
F E B R U A R Y  
k EMRUARY 
F E t + R I I & U  I 
F t t i R U A k Y  
FEBRUAHY 
FE~HUARI  
FEBRLJAHY 
F tBCtUAUY 
F E b H U A H Y  
F t t j H U A H Y  
F E b R U A H Y  



M O N T H x H A R C H  

MONTH D A Y  

M I R C H  
M A R C H  
M A R C H  
M A R C H  
M A R C H  
M A R C H  
M A R C H  
MAWCH 
MAWCH 
M A H C n  
M A U C H  
M A R C H  
M A R C H  
M A R C H  
M A R C H  
M A R C H  
i i i i i C h  
M A R C h  
M A H C h  
M A R C H  
M A R C H  
M A H C t I  
M A H C t i  
M A H C H  
M A H C H  
M A R C H  
M A R C H  
M A U C H  
M A k C h  
M A H C H  
M A H C H  

D ~ J H - D I V .  G E O L O G I C A L  ANO G E O P H Y S I C A L  S U H J E Y S  
HUMPY CREEK N E A R  LARSEN BAY 

D A I L Y  M l h r M E A N  L MAX P O k E R  FHOk M A X I M A L  E V E N T S  

+ - - * - - #  
+--- -* . - - -#  
+ - - * - m u  

+ - * - - a  
+ * u * * # 
+ * #  

a-u 
+ - * - - I 4  
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+ t R  
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+ - - a * - #  
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+ - - * - a  
+ - * - - a  
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+ - . - * - - - a  
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+ - - - - - - * -  -----I 
+ - - - - - - * -  - - - - a  

+ - - - - * - -  fl 

+ - - - - - * - - - - - a  
+ - - - - - *  - - - - - a  
+ - - - - - -  - * - - - - - - - - #  

+ - - - - - - -  * - - - - - - - - n  
+ - - - - - - - -  - * - - - - - - - - - a  

+-..---- 
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MONTH=JUtuE 

MONTH D A Y  

J U h E  
JUNE 
J U h E  
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUIuE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
J U h E  
J U N t  
J U N t  
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
J U h E  
JUNE 
J U k t  
JUtdt  
J U h E  

D N U - D I V .  G E O L O G I C A L  AND G E O P H Y S I C A L  SURVEYS 
HUMPY C R E E K  N L A R  L A R S E N  BAY 

D A I L Y  M I N , M E A N  B M A X  P O W t H  FHOM M A X I M A L  E V E N T S  
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8 S 8  
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1 1  1  
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I D 1 1  
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M O N T H G S E P T E M B R  

M O N T H  DAY 

S E P T E M B W  
S E P T E M B R  
S E P T E M B R  
S E P T E M B R  
S E P T E M B R  
E E P T E M B R  
8 E P T E H t l H  
S E P T E M t r H  
S E P T E M B R  
S E P T E M B H  
S E P T E M 0 H  
S E P T E M B H  
S E P T t M B H  
S E P T E M B R  
S E P T E M B R  
S E P T t M B R  
S E P T E M B H  
S E P T E M B R  
S E P T E M B H  
S E P T E M B R  
S E P T E M B U  
S E P T L M B R  
S E I J T E h B H  
S E P T E h B R  
S E P T E M H H  
S E P T E M B R  
s k p f e n a s  
S E P T E M B R  
S E P T E k B R  
S E P T E M B H  

D N R - D I V .  G E O L O G I C A L  AND G E O P H Y S I C A L  S U H V t Y b  
H U M P Y  C R E E K  N E A R  L A R S E N  B A Y  

D A I L Y  M I N n M E A N  L MAX POWER F R O M  M A i I M A L  E V E N T S  
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M O N T H  D A Y  

N O V E M B E R  1 
N O V E M B E R  i? 
N O V E M B E R  3 
N O V E M B E R  U 
N O V E M B E R  5 
N O V E M B E R  6 
N O V E M B t R  7 
N O V E M b E W  8 
N O V E M t r E R  9 
N O V E M B E H  1 0  
N O V E M B E R  1 1  
N U V E M B E R  1 i? 
N O V E M B t H  1 3  
N O V E M B E R  1 4  
N O V E M B E R  15  
N U V E M B t R  I b 
l J O V E M H E R  I ?  
N O V E M B E R  1 8  
N U V t H B E R  1 9  
1UOVEMBEW 2 0 
N O V E M B E R  2 1 
I J O V E k b t R  2 2 
N U V t M B E H  2 3 
N U V E M ~ E H  2 4 
N O V E M B E H  2 5 
N O V E M b E M  2 6  
N l I V t M B E U  2 7 
N O V E F l B t R  2 8 
l J O V E M B t R  2 9 
N U V E M 0 t U  5 0 

MEAN,  

U N H - O I V .  G L O L O G I C A L  ANU G E O P H Y S I C A L  Y U H V E Y S  
-HUMPY C R E E K  N E A R  L A R S E N  B A Y  

D A I L Y  M I N , M E A N  L M A X  POWEM F R O M  M A X I M A L  E V E N T S  
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J A N U A H Y  
F E B H U A H Y  
M A R C H  
A P R I L  
H A Y  
J U N t  
JLILY 
AUGUST 
S E P T E H B H  
O C T O t i E H  
NOVEMBER 
LJECtMBEH 

u N R - O I V .  G t O L O G I C A L  AND G E U P H Y S I C A L  S L I K V E Y S  
H U M P Y  C R E E K  N E A R  L A R S E N  B A Y  

MUIVTHLY M l N v H E A N  & MAX POWER FROM M A l I M A L  E V t N T S  





MONTH 
. . -- - - - 

JANUARY- 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JAFJUAF4Y 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUARY 
JANUAHY 
JANUARY 
JANUARY 
JANUARY 
JANUAHY 
JANUARY 
JANUARY 
JANUARY 
JANUAI(Y 
JANUAHY 
JANUARY 
J A N U A ~ Y  
FtBRUAHY 
FEBRUAHY 
FEBRUARY 
FEBRUARY 
FEBRUARY 
FEBHUAHY 
FEBHUAHY 
FEBRUARY 
FEBRUARY 
FEBRUAHY 
FEBHUARY 
FEBRUARY 
FEBRUARY 
FEBHUAHY 
FEBkUANY 
FEBRUARY 
F t b H U A H I  
FEBRUARY 
FEHHUARY 

--- - - 

DAY 
-- - 

- 1  - 

2 
3 

- 4-- -- 
5 
6 
7 
8 
9 

10 
1 1  
1 l? 
13 
14 
15 
1 b 
17 
1 & 
19 
2 0 
2 1 
2 2 
2 3 
2 4 
25 
2 6 
2 7 
a 8 
2 9 
5 0 
3 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
lo 
17 
18 
19 

- -- 

MEAN 
X P W  - 

6GPIj. 

- 8.53- 
8 * 30 
7.92 
8;90 - 

10 . 47  
0 I SO 
8 ;12 
8.00 
7.93 
7.75 
1 . B 5  
7,OZ 
7.90 
7.70 

10.50 
7963 
7 . 4 5  
7,eo 
8 O f  
9.80 
10.05 
12.20 
17.32 
a 1  .oo 
25.73 
16.98 
12.92 
11 .ZI 
10920 
7*12 
6.85 
6.70 
7.22 

lt*S3 
7.60 
9.58 

12rSf 
16.80 
20.95 
El .95 
9.17 
bv93 
6.90-- 
6.45 
6.43 
6.40 
5.98 
5.45 
5.15 
5.15 

HINIMUW 
-rc OIR- 
(GI??) 

D N R - D J V ,  GEOLOGICAL AND GEOPHYSICAL SURVEYS 
HUb4PY CREEK NEAR LARSEN BAY 

M E 1 N ~ D A I L T ~ ~ D I S C H A R G E ~ S O M M I R Y  ~ ~ 

- - MAXIMUM 
FLOW--  
(ere. )  

.- - 
10,oo - 
9.90 
9.50 
11.00 - 

17,OO 
11.00 
-9.50 
9,bO 
9.60 
9.60 
9.40 
8.50 
9.20 
9.40 
19.00 
9.40 
9-50 
9.60 
9.60 
14.00 
13.00 
2s. 00 
44.00 
59.00 
70.00 
43.00 
27.00 
21.00 
17.00 
8.80 
8.60 
8.30 
9.00 
18.50 
9.60 

14.00 
25.00 
43.00 
60.00 
64.00 
13.00 
8.60 
8. so 
8.30 
8.20 
8.70 
7.90 
7.50 
7.50 
7.50 

STANDARD POkER LIJERGY 
LEVIATTON - [kWS) - ( k k - H R S )  

OF MEAN (P*OHE/11.81 (ZUHRS x P O i d E N )  



MONTH 

FEBWUAHY 
FEBRUAHY 
kE8HUAHY 
FEBHUAHY 
FEBWUAWY 
FEBRUARY 
FEBRUARY 
FtBRUAHY 
FEBHUAHY 
FEBHUAHY 
MARCH 
M A R C H  
M A W C H  
PARCH 
M A  k C  H  
MARCH 
MAYCH 
MAHCH 
t 1 A R C H  
MARCH 
t'AHCH 
MAkCq 
I iARCH 
PtARCH 
VANCH 
P'AHCH 
PAHCH 
MARCH 
MARCH 
MARCH 
M A R C H  
t.1AHCH 
MAHCH 
MARCH 
b'AHCH 
FIAHCH 
VARCn 
PAkCH 
M A H C H  
MAHCH 
MAHCd 
A P R I L  
A P V I L  
A P R I L  
A P k I L  
4t2H I L  
A P R I L  
A P R I L  
A P H I L  
A P R I L  

LJA 7 MEAN 
FLOW 
(CFS. 

Y I N I M U M  
FLOW 
[CFS.) 

3.30 
3.30 
3.30 
3.30 
3 . 3 0  
3 . 3 0  
3.30 
3.20 
3.10 
3.00 
3.00 
3.10 

-- 

DNR-DIV. GEOLOGICAL AND GEOPHYSICAL SURVEYS 
HUMPY CREEK NEAR LARSEN BAY 

MEAN D I I L Y -  DISCHARGE SUMMhRY 

M A X I M U M  
F L O W  
(CFS.1 

M E DIAN 
- f t O s - -  
(CF8.I 

b.75 
6.7 5 
7.80 
8.00 
7.50 
6.00 
6.00 
6.00 
6.00 
3.00 
6.00 
6.00 
6.00 
6.00 
6.20 
6.00 
b.00 
6.85  
9.25 
8.90 
8.80 
B.@5 
8.90 
8.75 
8.55 
8.55 
8.75 
8.85 
7.70 
8.00 
8 . 1 0  
8.30 
8.20 
8.60 
9.30 
9.70 
9.40 
9.40 
8.90 
9.30 
9.40 
9.40 
9.50 
9 . 3 0  
9.60 
9.5u 
9 . 3 0  
9 . 3 0  
8.90 
8.90 

STANDARD 
D E V I A T I O N  

OF MEAN 

POWER 
inws1 
[P=QHE/11.8) 
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MONTH DAY 

MAY 3 5 
MAY 3 1 
JUNE 1 
JUNE 2 
JUNE 3 
JUNE 4 
JUNE 5 
JUlJE b 

JUNE 7 
JUNE 8 
JUNE 9 
JUlJE 10 
JUNE I 1  
JUNE 12 
JUNE 15 
JUNE 1 4  
JUNE 15 
JUNE 16 
JUNE 17 
JUNE 18 
JUNE 19 
JUNE 2 0 
JUNE 2 1 
JUNE 2 2 
JUNE: 2 3  
JUNE 2 4 
JUNE 2 5 
JUNE 2 b 
JUrJE 2 7 
JUNE at, 
j utvE 24  
JUNE 3 U 
JULY 1 
JULY L' 
JULY 3 
JULY 4 
JULY 5 
JULY 6 
JULY 7 
JULY 8 
JULY 9 
JULY 10 
JULY 1 1  
JULY 12 
J U L Y  15 
JULY 14 
JULY 1 > 
JULY 1 b 
JULY 17 
JULY 16 

MEAN 
FLOW 
(CF9 .  

MINIMUM 
FLOW - 
LCFS,)  

DNH-DIV. GEOLOGICAL AND GEOPHYSICAL SURVEYS 
nunPY C R E E K  N E A R  L A R S E N  B A Y  

ME&N D A I L Y  DISCHARGE SUMMARY 

MAXIMUM MEDIAN STAI\~UARU POWER 
FLOW FLOrV D E V I A T I O N  ( K W S )  
LCFS.) ( C F S . 1  OF MEAN LP=Q~E/ll.BI 

36.00 
33.00 
31 .OO 
30.00 
29.00 
28.00 
28.00 
27.00 
27.90 
27.00 
26.00 
25.00 
23.00 
22.01) 
21.00 
Zl too 
19tQO 
11,oo 
1 b;QO 
15,OO 
14.00 
14.00 
14.00 
13.00 
13.00 
12.00 
12.00 
1 2 . 0 0  
11.00 
1 1  .00 
ii.00 
10.00 
10.00 
1L).88 

9 . Y U  
9.60 
9.10 
9.60 
10.00 
10.00 
10.00 
9.70 
10.00 
12.U0 

9.60 
11.00 
11.00 
10.0U 
lU.00 
9.90 
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