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WATER-RESOURCES RECONNAISSANCE OF THE OLD HARBOR 

AREA, KODIAK ISLAND,  ALASKA 

By John B .  Weeks 

In  r e sponse  t o  a l e t t e r  from the  Alaska Department of 

N a t u r a l  Resources r e q u e s t i n g  a s s i s t a n c e  on a  wa t e r - supp ly  

problem a t  Old Harbor ,  Kodiak I s l a n d ,  t h e  Alaska D i s t r i c t  

of t h e  Water Resources D i v i s i o n ,  under  an e x i s t i n g  cooper-  

a t i v e  fund ing  agreement ,  under took a r econna i s s ance  

i n v e s t i g a t i o n  t o  de te rmine  t h e  l o c a t i o n ,  q u a n t i t y ,  and 

q u a l i t y  o f  t h e  w a t e r  r e s o u r c e s  i n  t h e  Old Harbor a r e a .  

The a u t h o r  v i s i t e d  t h e  v i l l a g e  o f  Old Harbor on June  2 3 ,  

1 9 7 0 .  He was met t h e r e  by M r .  Mathew Jamin of  Old Harbor 

who a s s i s t e d  him du r ing  h i s  r e conna i s s ance  t r i p .  

The p r e s e n t  economy of Old Harbor v i l l a g e  i s  l a r g e l y  

dependent  on t h e  summer salmon f i s h i n g  season .  During t h e  

w i n t e r ,  most o f  t h e  v i l l a g e r s  have no employment. However, 

Old Harbor i s  on t h e  s o u t h e r n  c o a s t  of  Kodiak I s l a n d ,  on 

the S i t k a l i d a k  S t r a i t ,  which i s  t h e  h e a r t  of t h e  Kodiak 

s h r i m p - f i s h i n g  grounds .  A l l  t h e  shr imp caught  i n  t h e s e  

w a t e r s  a r e  t a k e n  t o  t h e  c i t y  o f  Kodiak f o r  p r o c e s s i n g .  

R e p r e s e n t a t i v e s  of t h e  shr imp-canning i n d u s t r y  have con- 

t a c t e d  Mayor Sven ~ a a k a n s o n  o f  Old Harbor abou t  t h e  

p o s s i b i l i t y  of l o c a t i n g  a cannery  t h e r e .  They s t r e s s e d  

that  a  h i g h - q u a l i t y  w a t e r  a t  a maximum r a t e  of  1 mgd 

( m i l l i o n  g a l l o n s  p e r  day) would b e  r e q u i r e d  f o r  shr imp 

p r o c e s s i n g .  Because sh r imping  i s  a  w i n t e r  endeavor ,  t h i s  

would p rov ide  employment f o r  Old Harbor r e s i d e n t s  du r ing  

t h e i r  most c r i t i c a l  p e r i o d  of  need.  



The e x i s t i n g  water-supply system, which u t i l i z e s  two 

small  streams a t  the  v i l l a g e  s i t e ,  can produce about 0 . 2  mgd. 

This i s  adequate t o  meet the  p resen t  domestic needs of t h e  
300 r e s i d e n t s  but  inadequate t o  supply a  shrimp-processing 
plant.  Ground water i n  the  requi red  amount probably is  no t  
a v a i l a b l e  a t  t h e  p resen t  townsi te .  The n e a r e s t  a d d i t i o n a l  
sources  of water  a r e  two unnamed streams,  each about one 
mile from the v i l l a g e .  The a t tached map l o c a t e s  t h e  da ta-  

c o l l e c t i o n  s i t e s  on the  two streams.  

The discharge of stream 1, which i s  about one mile 
southwest of Old Harbor, was measured a t  4 .8  mgd a t  a s e c t i o n  

about 100 f e e t  above t h e  s t ream mouth. I t  had not  ra ined  i n  
the  a r e a  f o r  about one week when t h e  discharge measurement 
was made. Therefore,  the  measurement r ep resen t s  ground-water 
discharge on t h a t  p a r t i c u l a r  day r a t h e r  than su r face  runoff 
from p r e c i p i t a t i o n .  The drainage a rea  of stream 1 i s  about 

two square miles and the  p r e c i p i t a t i o n  a t  Old Harbor i s  
es t imated  t o  be about 80 inches pe r  yea r .  Because of 
orographic e f f e c t s ,  r a i n f a l l  on t h e  watershed of stream 1 

may average 100  inches per  year. Assuming 30 inches of  

evapo t ransp i ra t ion  l o s s ,  annual runoff may be of t h e  order  of 
70 inches ,  o r  about 6 .5  mgd. Only a narrow f lood p l a i n  has  
been developed i n  the  v a l l e y  of stream 1. Because of t h i s ,  

t he  ground-water r e s e r v o i r  i s  small .  The v i l l a g e r s  repor ted  

t h a t  they could remember see ing  the  stream dry only during 
dry summers. This can be explained by t h e  d i f f e r e n c e  i n  

evapot ranspi ra t ion  losses  between summer and winter .  During 
dry summers, when evapot ranspi ra t ion  i s  r e l a t i v e l y  l a r g e ,  
the  ground-water t a b l e  dec l ines  below the  a l t i t u d e  of t h e  
stream and discharge t o  the stream ceases .  I n  the  winter  

when evapo t ransp i ra t ion  l o s s e s  are near  zero,  discharge 
from the  ground-water r e s e r v o i r  i s  adequate t o  maintain 

streamflow. Winter flows i n  stream 1 a r e  probably low but  

may be adequate t o  meet the  1 mgd requirement of the  
proposed cannery. 



, - 

The d i scha rge  of s t ream 2 ,  which i s  about one mile 
n o r t h e a s t  of Old Harbor,  was measured a t  8.4 mgd a t  a 
s e c t i o n  about 500 f e e t  above t h e  s t ream mouth. Again, 

because i t  had no t  r a i n e d  f o r  .about a week, t h e  measurement 

r e p r e s e n t s  ground-water d i s cha rge  r a t h e r  t han  s u r f a c e  run- 

o f f .  The d ra inage  area of  s t ream 2 i s  2 .5  square  mi l e s  

and, s i m i l a r  t o  s t ream 1, t h e  annual  runoff  may be of t h e  

o r d e r  of 70 i n c h e s ,  o r  about 8 . 5  mgd. An e x t e n s i v e  f l o o d  

p l a i n  has  developed i n  t h e  lower reach  of s t ream 2 .  This  

f l o o d  p l a i n  was b u i l t  by t h e  s t ream,  l o c a l l y  c a l l e d  Big 

Creek, which p r e s e n t l y  empties i n t o  Midway Bay ( s e e  map). 
Consequently,  a r e l a t i v e l y  l a r g e  ground-water r e s e r v o i r  

e x i s t s  t h a t  main ta ins  h i g h e r  d i scha rge  of ground wa te r  t o  

s t r eam 2 dur ing  low-flow pe r iods  t han  t h a t  provided by t h e  

ground-water r e s e r v o i r  a t  s t ream 1. This  i s  evidenced by 
obse rva t ion  of t h e  v i l l a g e r s  t h a t  they  had never  s een  

s t ream 2 dry  e i t h e r  dur ing  w i n t e r  o r  summer p e r i o d s .  

Streamflow i n  s t ream 2 should  be  adequate t o  meet t h e  

1 mgd requirement  of t h e  proposed cannery.  

The a t t a c h e d  map i n d i c a t e s  t h e  l o c a t i o n  o f  d a t a -  
c o l l e c t i o n  s i t e s  on t h e  two s t r eams ,  and t h e  a t t a c h e d  

chemica l -qua l i t y  ana lyses  summarize t h e  chemical  c h a r a c t e r  

o f  t h e  s t reams .  The wate r  samples were n o t  analyzed f o r  
b i o l o g i c a l  contaminat ion because bo th  watersheds  are  
undeveloped. The ana lyses  i n d i c a t e  t h a t  t h e  wate r  from 
bo th  s t reams  i s  of t h e  calcium sodium b ica rbona te  t ype .  

The chemical  q u a l i t y  of t h e  wa te r  i s  w e l l  w i t h i n  t h e  

d r ink ing  s t a n d a r d s  s e t  by U . S .  P u b l i c  Hea l th  S e r v i c e  and 

should  be e x c e l l e n t  f o r  shrimp p roces s ing .  However, t h e  

wa te r  i s  ve ry  s o f t  and could cause  c o r r o s i o n  problems. 

I t  would be  p a r t i c u l a r l y  d e t r i m e n t a l  t o  conc re t e .  



I n  conc lus ion ,  e i t h e r  s t ream i s  of  e x c e l l e n t  chemical 

q u a l i t y  f o r  shrimp p roces s ing  and may be able  t o  supply  

t h e  1 mgd needed. Stream 2 ,  n o r t h e a s t  of Old Harbor,  
I 

w i l l  p rov ide  l a r g e r  and more uniform flows because of t h e  

l a r g e r  ground-water r e s e r v o i r  ad j acen t .  However, g r a v i t y  
f low cannot be ob ta ined  from s t ream 2 w i t h i n  two mi l e s  o r  

more of t h e  v i l l a g e .  Stream 1, southwest  of Old Harbor,  

r i s e s  r a p i d l y  from i t s  mouth and a g rav i ty - f low system 

may be p o s s i b l e  a t  a  l e s s e r  distance. An eng inee r ing  

s tudy  would be  r e q u i r e d  t o  determine i f  g r a v i t y  f low can 

be ob ta ined  and which a l t e r n a t i v e  i s  t h e  more economical.  





UNITED STATES DEPARTMENT OF THE INTERIOR 
2SW 

GEOLOGICAL SURVEY 

WATER ANALYSIS ANALYSIS 1 

~ocatjon Stream 1 - one m i l e  SW of Old Harbor county Kod i a k 
Source 
Point of c o ~ .  100 ft above the mouth 
Owner State of Alaska ' Treatment None 

Use -Gage height (ft) -- Discharge (cfs) 7.3 Temp ( O F )  44 
Appear. when coll. ea r 
C~liected - - BY J , Weeks 
Remarks 

Lab. No. 13610 

Silica (SiO2 ) 

Aluminum (Al) 

-Iron (Fe) 

Nansanese 

Calcium (Ca) 

Magnesium (Mg) 

Sodium JNa) 

Potassium (K) 

I 

Dimsolved solids: 
Colculoted 
Roeidue on evaporation at 180.C 

Hardness ae CaCOs 
Noncarbonnto 

Field No. Project 

me11 

3.3 

-" - 
0.05 

0.00 

3.2 

0.5 

2.3 

0.7 

ap1.l 

0.20 

0.00 

0.16 

0.04 

0.10 

0.01 

Total - 

- -- 

mp;/l  

19 

8 
2 

0.31 Tot a1 0.29 

a ~ / 1  

0.17 

0 .OO 

0.04 

0.06 

0.01 

0.01 

Bicarbonate (HCO3 ) 

Carbonate (CO3) 

Sulfate (SO4 

Chloride (C1) 

Fluoride (F) 

Nitrate (NO3) 

Specific conductance 
(micromhos at 25' C )  

pH 

Color 

m q / l  

10 

0 

1.8 

2.1 

0.1 

0.4 

3 3 

7.1 

0 



UNITED STATES DEPARTMENT OF THE INTERIOR 25W 
GEOLOGICAL SURVEY 

WATER ANALYSIS ANALYSIS 2 

Location Stream 2 - one mile ME o f  Old Harbor County Kodi a k 
Source 
Point of toll. 500 f t above the mouth 
Owner State of A1 aska Treatment None 

Use None Gage height (ft) " Discharge (cfs) 13 Temp ( O F )  ,L 

Appear. when coil. Clear 
Collected 6-23-70 By J. Weeks 
Remarks 

Lab. No. 13611 

a ~ / 1  

0.16 

0.00 

0.03 

0.09 

0.00 

0.01 

0.29 

Field No. Project 

Silica (SiOn 

Aluminum (All 

_Iron (Fe) 

Manqanese 

Calcium (Ca) 

Magneeium (Mg) 

Sodium (Na) 

Potassium (K) 

_..- 

Distsolved solids: 
Calculated 
RasMue an avieparation at 180.C 

ap/l 

0.20 

0.00 

0.16 

0.04 

0.11 

0.01 

0.32 

me11 

4.3 

0.03 

0.00 

3.2 

0.5 

2.5 

0.2 

Specific conductance 
(micromhos at 25' C )  

pH 

Color 

m s / l  

2 1 

- 

Total 

36 

7.2 

0 

Bic pbonate (HCO3 ) 

Carbonate (C03) 

Sulfate ( S 0 4 )  

Chloride (C1) 

Fluoride (F) 

Nitrate (NO3 ) 

Hardness aa C&03 
Noncrrbonate 

mq/l 

1 n 

0 

1.6 

3.2 

0.0 

0.8 

8 
2 

Total 


