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WATER RESOURCES PLANNING 

IN ALASKA

M a r y  Lu H a r l e *

ABSTRACT: T h e  S t a t e  of A l a s k a  d o e s  not ha v e  a s t ate w a t e r  pl a n
n o r  a c o m p r e h e n s i v e  list of w a t e r  r e s o u r c e s  p l a n n i n g - r e l a t e d  
a c t i v i t i e s .  In t h e  a b s e n c e  of e i t h e r  of these, t h i s  p a p e r  
d e s c r i b e s  t h e  o r g a n i z a t i o n  of w a t e r  r e s o u r c e s  p l a n n i n g  and 
m a n a g e m e n t  b y  t h e  s t a t e  r e s o u r c e  agencies, a n d  p r e s e n t s  a b r i e f  
o u t l i n e  of w h a t  m i g h t  be i n c l u d e d  in a s t a t e  w a t e r  plan. T h e  
p r i m a r y  f o c u s  of t h e  p a p e r  is to d e s c r i b e  m a j o r  p l a n n i n g - r e l a t e d  
e f f o r t s  t h a t  are b e i n g  c o n d u c t e d  b y  t h e  s t a t e  r e s o u r c e  agenc i e s .

INTRODUCTION

W a t e r  r e s o u r c e s  p l a n n i n g  in tl a S t a t e  o f  A l a s k a  is n e i t h e r  
c o m p r e h e n s i v e  n o r  w e l l  c o o r d i n a t e d .  W h i l e  t h e r e  are m a n y  t y p e s  of 
w a t e r  r e s o u r c e s  p l a n n i n g  t h a t  h a v e  b e e n  c o m p l e t e d  or are underway, 
th e  s t a t e  d o e s  n o t  h a v e  a c o m p r e h e n s i v e  s t ate w a t e r  plan.

In m a n y  respe c t s ,  A l a s k a  do e s  n o t  s h a r e  c o m m o n  c h a r a c t e r i s t i c s  
w i t h  o t h e r  w e s t e r n  s t a t e s  th a t  h a v e  lead to s t a t e  w a t e r  plans. 
W a t e r  r e s o u r c e s  in A l a s k a  are g e n e r a l l y  abundant, t h o u g h  n o t  
e v e n l y  d i s t r i b u t e d  s e a s o n a l l y  or g e o g r a p h i c a l l y . T h e  s t a t e  
c o n t a i n s  m o r e  t h a t  4 0 p e r c e n t  of the N a t i o n ' s  s u r f a c e  w a t e r  
r e s o u r c e s ,  b u t  s o m e  s t r e a m s  freeze c o m p l e t e l y  o r  h a v e  p e r i o d s  of 
low fl o w  d u r i n g  t h e  w i n t e r  and e a r l y  spring. C o n v e r s e l y ,  i c e - j a m  
f l o o d s  a r e  c o m m o n  o n  s o m e  r i v e r s  d u r i n g  s p r i n g  snowraelt and s u m m e r  
floods h a v e  c a u s e d  e x t e n s i v e  d a m a g e  on o t h e r  streams. A v e r a g e  
r u n o f f  for t h e  s t a t e  is a b o u t  25 inches, but v a r i e s  f r o m  as m u c h  
as 300 i n c h e s  in S o u t h e a s t e r n  A l a s k a  to o n l y  4 i n c h e s  in s o m e  
A r c t i c  c o a s t a l  areas.'

T h e  s t a t e  h a s  a p o p u l a t i o n  of  less t h a n  o n e - h a l f  m i l l i o n  
people, m o s t l y  c o n c e n t r a t e d  in a few u r b a n  areas. M a n y  cities, 
towns, a n d  v i l l a g e s  p r o v i d e  p u b l i c  w a t e r  supply, b u t  t h e r e  a r e  no 
l ocal w a t e r  d i s t r i c t s  in t h e  state. In fact, s o m e  p a r t s  of the 
s t a t e  h a v e  no  l o c a l  g o v e r n m e n t .

W a t e r  r e s o u r c e s  d a t a  i n c l u d i n g  s u r f a c e  a n d  g r o u n d w a t e r  supply, 
p r e c i p i t a t i o n ,  a n d  w a t e r  q u a l i t y  is limited. D u r i n g  w a t e r  y e a r  
1988, t h e  U.S. G e o l o g i c a l  S u r v e y  c o l l e c t e d  w a t e r  d i s c h a r g e  d a t a  at 
85 g a g i n g  s t a t i o n s ,  66 c r e s t - s t a g e  p a r t i a l  r e c o r d i n g  stations, 13 
lakes, w a t e r  q u a l i t y  d a t a  at  24 g a g i n g  stations, a n d  w a t e r  le v e l s  
for 26 o b s e r v a t i o n  w e l l s  s t a t e w i d e . 2

* W a t e r  R e s o u r c e s  M a n a g e r ,  A l a s k a  D e p a r t m e n t  of Natur. 
R e s o u r c e s ,  D i v i s i o n  of L a n d  and W a t e r  Manage m e n t ,  P.O. Box 107005, 
A n c h o r a g e ,  A l a s k a  9 9 5 1 0 - 7 0 0 5 ;  (907) 762-2680.



T o  date, t h e r e  are few i n s t a n c e s  of o v e r - a p p r o p r i a t i o n .  M a j o r  
w a t e r  u s e s  i n c l u d e  p u b l i c  w a t e r  suppl i e s ,  fish p r o c e s s i n g ,  forest 
p r o d u c t s ,  mining, and oil a n d  g a s  e x p l o r a t i o n  and d e v e l o p m e n t .  
A g r i c u l t u r a l  w a t e r  use is v e r y  small. H y d r o e l e c t r i c  p o w e r  
g e n e r a t i o n ,  fish h a t c h e r i e s  a n d  p l a c e r  m i n i n g  are i m p o r t a n t  n o n­
c o n s u m p t i v e  u s e s  of water. I n s t r e a m  w a t e r  u s e  for fish h a b i t a t  
m a i n t e n a n c e ,  r e c r e a t i o n ,  a n d  n a v i g a t i o n  a n d  t r a n s p o r t a t i o n  are 
i m p o r t a n t  w a t e r  u s e s  in t h e  state.

Finally, few m a j o r  f e d eral w a t e r  p r o j e c t s  h a v e  b e e n  
c o n s t r u c t e d  for w a t e r  u s e  in the state. T h e r e  are no B u r e a u  of 
R e c l a m a t i o n  p r o j e c t s ,  v e r y  few C o r p s  of E n g i n e e r s  p r o j e c t s ,  and 
o n l y  t w o  f e d e r a l  h y d r o e l e c t r i c  proje c t s .

S i n c e  A l a s k a  d o e s  n o t  h a v e  a s t a t e  w a t e r  plan, t h i s  p a p e r  
o u t l i n e s  w h a t  m i g h t  b e  i n c l u d e d  in a s t a t e  w a t e r  p l a n  for Alaska, 
a n d  d e s c r i b e s  s o m e  p a r t s  o f  a p l a n  t h a t  a l r e a d y  exist.

WATER RESODRCES ADMINISTRATION

T h e  m a j o r i t y  of w a t e r  r e s o u r c e s  a d m i n i s t r a t i o n  a n d  p l a n n i n g  
c o n d u c t e d  b y  t h e  s t a t e  is d o n e  b y  t h e  D e p a r t m e n t s  of N a t u r a l  
R e s o u r c e s  (DNR) a n d  E n v i r o n m e n t a l  C o n s e r v a t i o n  ( D E C ) . W i t h i n  DNR, 
w a t e r  r e s o u r c e s  r e s p o n s i b i l i t i e s  a r e  h o u s e d  in t w o  d i v i s i o n s .  T h e  
D i v i s i o n  of L a n d  a n d  W a t e r  M a n a g e m e n t  is r e s p o n s i b l e  f o r  m a n a g i n g  
a n d  a d j u d i c a t i n g  w a t e r  r i g hts, i n c l u d i n g  s u r f a c e  a n d  g r o u n d w a t e r  
for d i v e r s i o n a r y  a n d  i n s t r e a m  u s e s  (AS 46.15); a d m i n i s t e r i n g  the 
s t a t e ' s  d a m  s a f e t y  p r o g r a m  (AS 4 6 . 17); p r e p a r i n g  l a n d  u s e  plans, 
i n c l u d i n g  w a t e r  r e s o u r c e s ,  for s t a t e  l ands (AS 3 8 . 0 4 . 0 6 5 ) ;  and 
d e t e r m i n i n g  n a v i g a b i l i t y  for s t a t e  t i t l e  f o r  s u b m e r g e d  l ands (AS 
3 8 . 0 5 . 1 2 7 ) .  T h e  D i v i s i o n  of 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) is r e s p o n s i b l e  for c o l l e c t i n g ,  a n a l y z i n g ,  a n d  d i s t r i b u t i n g  
d a t a  for s u r f a c e  a n d  g r o u n d w a t e r  a n d  w a t e r  q u a l i t y  (AS 4 1 . 0 8 . 0 1 7  
a n d  .020). T h e  D i v i s i o n  m a n a g e s  t h e  s t a t e ' s  w e l l  log a n d  w a t e r  use. 
p r o g r a m s  a n d  is b e g i n n i n g  a s t a t e w i d e  w a t e r  q u a l i t y  d a t a  base.

T h e  D e p a r t m e n t  of E n v i r o n m e n t a l  C o n s e r v a t i o n  is r e s p o n s i b l e  
for p r o t e c t i n g  w a t e r  q u a l i t y  in the s t a t e  (AS 46.03 - AS 46.09). 
W a t e r  p o l l u t i o n  c o n t r o l  r e s p o n s i b i l i t i e s  c o v e r  p o i n t  a n d  n o n p o i n t  
p o l l u t i o n  s o u r c e s  i n c l u d i n g  m a i n t a i n i n g  r e g u l a t i o n s  for w a t e r  
q u a l i t y  s t a n d a r d s ,  r e v i e w i n g  w a s t e w a t e r  s y s t e m  a n d  s u b d i v i s i o n  
plans, c e r t i f y i n g  r e s i d e n t i a l  s e p t i c  systems, p e r m i t t i n g  w a s t e w a t e r  
d i s p o s a l  from m u n i c i p a l i t i e s  a n d  i n d u s t r i a l  facilities, e v a l u a t i n g  
the e f f e c t s  of n o n p o i n t  s o u r c e s  o n  w a t e r  quality, p r o t e c t i n g  p u b l i c  
d r i n k i n g  water, p r o v i d i n g  w a t e r  a n d  s e w a g e  d i s p o s a l  f a c i l i t i e s  in 
s e c o n d  c l a s s  c i t i e s  in t h e  state, r e g u l a t i n g  oil p o l l u t i o n  control, 
m a n a g i n g  the u n d e r g r o u n d  s t o r a g e  t a n k  p r ogram, r e g u l a t i n g  s o l i d  
w a s t e  a n d  h a z a r d o u s  w a s t e s ,  m a n a g i n g  the S u p e r f u n d  program, 
r e g u l a t i n g  p e s t i c i d e  use, and c o o r d i n a t i n g  w i t h  o t h e r  a g e n c i e s  in 
c o a s t a l  z o n e  manage m e n t .

In a d d i t i o n  to t h e s e  two a g e n c i e s ,  a n u m b e r  of o t h e r  s t a t e



a g e n c i e s  h a v e  w a t e r  r e s o u r c e s  m a n a g e m e n t  and p l a n n i n g
r e s p o n s i b i l i t i e s .  T h e  D e p a r t m e n t  of Fish a n d  Game (DFG) is
r e s p o n s i b l e  for p r o t e c t i n g  f i s h  h a b i t a t  (AS 16.05). T h e  D e p a r t m e n t  
of C o m m u n i t y  a n d  R e g i o n a l  A f f a i r s  a d m i n i s t e r s  f l o o d p l a i n  m a n a g e m e n t  
for i n s u r a n c e  purpo s e s .  (AS 44.47). T h e  A l a s k a  E n e r g y  A u t h o r i t y
in t h e  D e p a r t m e n t  of C o m m e r c e  a n d  E c o n o m i c  D e v e l o p m e n t  is
r e s p o n s i b l e  for h y d r o e l e c t r i c  p o w e r  d e v e l o p m e n t  (AS 44.83). 
Finally, the D i v i s i o n  of E m e r g e n c y  S e r v i c e s  in the D e p a r t m e n t  of 
M i l i t a r y  a n d  V e t e r a n s  A f f a i r s  is r e s p o n s i b l e  for c o o r d i n a t i n g  
p r o t e c t i o n  of life and p r o p e r t y  d u r i n g  e m e r g e n c i e s  s u c h  as r i v e r  
f l o o d i n g  o r  d a m  f a i l u r e s  (AS 2 6 . 2 3 . 0 4 0 ) .  F i g u r e  1 s h o w s  a 
g e n e r a l i z e d  s t a t e  a g e n c y  o r g a n i z a t i o n  c h a r t  e m p h a s i z i n g  t h e s e  w a t e r  
r e s o u r c e s  agenc i e s .

A STATE WATER PLAN FOR ALASKA

A s t a t e  w a t e r  p l a n  for A l a s k a  w o u l d  l i k e l y  be a d y n a m i c  
p r o c e s s  t h a t  e v o l v e s  o v e r  time, r a t h e r  t h a t  a s i n g l e  d o c u m e n t .  
However, t h e r e  is v a l u e  in h a v i n g  a d o c u m e n t  t h a t  s u m m a r i z e s  the 
e l e m e n t s  of t h e  p l a n  a n d  h o w  t h e y  are dev e l o p e d .  S u c h  a p l a n  m i g h t  
h a v e  the f o l l o w i n g  contents.

G o a l s  a n d  o b j e c t i v e s

P o l i c y  s t a t e m e n t s

R e s o u r c e  i n v e n t o r i e s

S p e c i f i c  r e s o u r c e  e l e m e n t s

W a t e r  s u p p l y

W a t e r  use, w a t e r  rights, a n d  w a t e r  d e m a n d

W a t e r  q u a l i t y

C o n s e r v a t i o n

P u b l i c  t r u s t  uses, i n c l u d i n g  i n s t r e a m  flow

W a t e r  r e s o u r c e s  p r o t e c t i o n ,  i n c l u d i n g  c r i t i c a l  w a t e r  
m a n a g e m e n t  areas, r i p a r i a n ,  a n d  w e t l a n d s  p r o t e c t i o n

F i s h e r i e s

H y d r o e l e c t r i c  p o w e r  d e v e l o p m e n t  

F u t u r e  d i r e c t i o n s  a n d  r e c o m m e n d e d  a c t i o n

WATER RESODRCES PLANNING IN ALASKA

W h i l e  A l a s k a  d o e s  n o t  h a v e  a c o m p r e h e n s i v e  s t a t e  w a t e r  plan,
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t h e r e  is s o m e  w a t e r  p l a n n i n g - r e l a t e d  a c t i v i t y  t h a t  is b e i n g  done.

State Policies

A s  in o t h e r  states, A l a s k a  h a s  m u c h  of its w a t e r  r e s o u r c e s  
p o l i c y  s e t  o u t  in t h e  s t a t e  c o n s t i t u t i o n ,  s t a t u t e s  and regulations. 
In a d d i t i o n  t h e r e  a r e  o t h e r  p o l i c y  d o c u m e n t s  s u c h  as i n t e r a g e n c y  
c o o p e r a t i v e  a g r e e m e n t s  and p o l i c y  d i r e c t i v e s ,  s u c h  as the w a t e r  
m a n a g e m e n t  p o l i c y  for s t a t e  l a n d s  on  t h e  N o r t h  Slope. O t h e r  p o l i c y  
s t a t e m e n t s  a r e  f o u n d  in A t t o r n e y  G e n e r a l ' s  Opini o n s ,  s tate a g e n c y  
d e p a r t m e n t  o r d e r s  a n d  o p e r a t i n g  p r o c e d u r e s ,  a n d  a d m i n i s t r a t i v e  and 
e x e c u t i v e  o r d e r s  i s s u e d  by t h e  G o v e r n o r .

Land Use Planning

T h e r e  are t w o  m a j o r  l a n d  p l a n n i n g  e f f o r t s  t h a t  are a u t h o r i z e d  
b y  s t a t e  law. W h i l e  b o t h  of t h e s e  a r e  l a n d  u s e  plans, t h e y  al s o  
i n c l u d e  w a t e r  r e s o u r c e s  p l a n n i n g  to  v a r y i n g  degrees. T h e
D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s  d e v e l o p s  la n d  u s e  p l a n s  for state 
l a n d s  a n d  c o a s t a l  m a n a g e m e n t  d i s t r i c t s  d e v e l o p  c o a s t a l  m a n a g e m e n t  
p l a n n i n g  d o c u m e n t s .

S t a t e  L a n d  U s e  P l a n s

A p p r o x i m a t e l y  28.5 p e r c e n t  of  t h e  l a n d  in A l a s k a  is in s t a t e  
o w n e r s h i p .  T h e  D e p a r t m e n t  of N a t u r a l  R e s o u r c e s  is r e s p o n s i b l e  for 
l a n d  u s e  p l a n n i n g  o n  s t a t e  l a n d s  u n d e r  t h e  a u t h o r i t y  of AS 
3 0 . 0 4 . 0 6 5  a n d  11 A A C  5 5 . 0 1 0 - 2 8 0 .  T h e r e  are t h r e e  m a i n  t ypes of 
p l a n n i n g  e f f o r t s  for s t a t e  lands; a r e a  plans, m a n a g e m e n t  plans, 
a n d  r e c r e a t i o n a l  r i v e r  plans. A l l  of t h e s e  e f f o r t s  i n c lude soma 
w a t e r  r e s o u r c e s  p l a n n i n g ,  h o w e v e r  t h e  e m p h a s i s  v a r i e s  d e p e n d i n g  on 
the g e o g r a p h i c  a r e a  a n d  t h e  n a t u r e  o f  l a n d  a n d  w a t e r  u s e  issues 
w i t h i n  e a c h  p l a n n i n g  area. W a t e r  r e s o u r c e s  issues t h a t  are 
c o m m o n l y  a d d r e s s e d  i n c l u d e  c o m p i l i n g  i n f o r m a t i o n  on e x i s t i n g  w a t e r  
r i g‘,.:s; i d e n t i f y i n g  s t r e a m s  a n d  l a k e s  t h a t  n e e d  i n s t r e a m  flow 
p r o t e c t i o n  for fish a n d  w i l d l i f e  a n d  r e c r e a t i o n ;  r i p a r i a n  a n d  
w e t l a n d s  p r o t e c t i o n ;  n a v i g a b i l i t y  d e t e r m i n a t i o n s ;  w a t e r  q u a l i t y  
issues; a n d  f l o o d p l a i n  m a n a g e m e n t  for s t a t e  l a n d s  s c h e d u l e d  for 
sale. L i t t l e  w a t e r  r e s o u r c e s  i n v e n t o r y  o r  a s s e s s m e n t  is d o n e  w i t h  
r e g a r d  to  w a t e r  s u p p l y  or w a t e r  usu. M o r e  r e c e n t  p l a n s  i n c l u d a  a 
w a t e r  r e s o u r c e s  element, o r  c h apter, in the plan.

T h e  p l a n n i n g  p r o c e s s  for a ] 1 t h r e e  t y p e s  of s t a t e  p l a n s  
i n c l u d e s  t h r e e  p u b l i c  m e e t i n g s  to r e c e i v e  p u b l i c  i n put into the 
plan. S o m e  p l a n s  a l s o  h a v e  a d v i s o r y  b o a r d s  c o m p o s e d  of u s e r  g r o u p  
r e p r e s e n t a t i v e s ,  g o v e r n m e n t  o f f i c i a l s ,  a n d  p r i v a t e  citizens. All 
of the pla ,s h a v e  i n t e r a g e n c y  p l a n n i n g  teams. T h e  state lan 
p l a n n i n g  p r o c e s s  i n c l u d e s  t h e  f o l l o w i n g  e i g h t  steps.

1. P u b l i c  m e e t i n g s  are h e l d  to learn of local problems,
i n t e rests, a n d  c o n c e r n s  a b o u t  s t a t e  l a n d s  and water.



2. I n f o r m a t i o n  a b o u t  n a t ural r e s o u r c e s  (oil and gas, 
mi n e r a l s ,  fish, water, forests, s o i l s ) , e x i s t i n g  land uses and 
o w n e r s h i p ,  a n d  e c o n o m i c  a n d  so c i a l  c h a r a c t e r i s t i c s  is 
g a t h e r e d ,  m a p p e d  and analyzed.

3. D i f f e r e n t  la n d  a n d  w a t e r  u s e  o p t i o n s  are d e v e l o p e d  u s ing 
p u b l i c  c o m m e n t s ,  r e s o u r c e  information, a n d  s tate policy.

4. P u b l i c  m e e t i n g s  are h e l d  to r e v i e w  p l a n  alternatives.

5. P u b l i c  c o m m e n t s  a r e  reviewed, c o n f l i c t s  are resolved, a 
p r e f e r r e d  a l t e r n a t i v e  is selected, a n d  a d r a f t  pl a n  is 
written.

6. P u b l i c  h e a r i n g s  are h e l d  on the d r a f t  plan.

7. C h a n g e s  to the d r a f t  p l a n  a r e  m a d e  b a s e d  on p u b l i c  
c o m m e n t s .  F inal p l a n  r e c o m m e n d a t i o n s  are d e v eloped.

8. T h e  C o m m i s s i o n e r  of the D e p a r t m e n t  of N a t u r a l  R e s o u r c e s  
a d o p t s  t h e  final plan. T h e  p l a n  t h e n  g u i d e s  t h e  s t a t e ' s  land 
a n d  w a t e r  m a n a g e m e n t  d e c isions.

A r e a  p l a n s  a r e  d e v e l o p e d  for l a rge r e g i o n a l  a r e a s  of s t a t e  
land. M a n a g e m e n t  p l a n s  a r e  w r i t t e n  for s m a l l e r  a r e a s  s u c h  as the 
H a t c h e r  Pa s s  r e c r e a t i o n a l  ar e a  a n d  the M a t a n u s k a  V a l l e y  M o o s e  
Range, b o t h  l o c a t e d  n o r t h  of Anc h o r a g e .  F i g u r e  2 s h o w s  the status 
of a r e a  p l a n n i n g  for t h e  f o l l o w i n g  s t a t e  lands.

T h e  B r i s t o l  B a y  Pl a n  w a s  a d o p t e d  in 1984 a n d  c o v e r s  13 m i l l i o n  
a c r e s  of s t a t e - o w n e d  a n d  s t a t e - s e l e c t e d  land.

T h e  C o p p e r  R i v e r  B a s i n  Plan was a d o p t e d  in 1986 a n d  co v e r s  3.3 
m i l l i o n  a c r e s  of s t a t e - o w n e d  a n d  s t a t e - s e l e c t e d  land.

T h e  H a i n e s / S k a g w a y  P l a n  was a d o p t e d  in 1979 and c o v e r s  400,000
a c r e s  of s t a t e - o w n e d  a n d  s t a t e - s e l e c t e d  land. It was
s u p e r s e d e d  b y  the A l a s k a  C h i l k a t  B a l d  E a g l e  P reserve 
M a n a g e m e n t  P l a n  in 1985 and the H a i n e s  S t a t e  F o r e s t  M a n a g e m e n t  
P l a n  in 1986.

T h e  K u s k o k w i m  B a s i n  Pl a n  w a s  a d o p t e d  in 1988 a n d  covers 16 
m i l l i o n  a c r e s  of s t a t e - o w n e d  a n d  s t a t e - s e l e c t e d  land.

T h e  N o r t h w e s t  A r e a  Pl a n  w a s  a d o p t e d  in 1989 and covers 10 
m i l l i o n  a c r e s  of s t a t e - o w n e d  and s t a t e - s e l e c t e d  land in the 
B e r i n g  S t r a i t s  region, the N o r t h w e s t  A r c t i c  Borough, and the
far w e s t e r n  s e g m e n t  of the N o r t h  S l o p e  Borough.

T h e  P r i n c e  of W a l e s  I s l a n d  P l a n  w a s  d e v e l o p e d  in two p arts and 
a d o p t e d  in 1985 a n d  1988. T h i s  p l a n  is for 30,000 acres of 
s t a t e - o w n e d  and s t a t e - s e l e c t e d  u p l a n d s  and a b o u t  one m i l l i o n  
a c r e s  o f  a d j a c e n t  t i d e l a n d s  and s u b m e r g e d  lands. The plan
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a d d r e s s e s  s u c h  issues as land o f f erings, log t r a n s f e r  and 
s t o r a g e  facilities, f l o a t i n g  camps, floathomes, sea-farming, 
an d  s t a t e  s e l e c t i o n s  f r o m  the T o n g a s s  N a t i o n a l  Forest.

T h e  P r i n c e  W i l l i a m  S o u n d  Plan w a s  a d o p t e d  in 1988 a n d  c o v e r s  
8 5 0 , 0 0 0  a c r e s  of s t a t e - o w n e d  a n d  s t a t e - s e l e c t e d  u p l a n d s  and 
m o s t  of the t i d e l a n d s  and s u b m e r g e d  l a n d s  in P r i n c e  W i l l i a m  
Sound.

T h e  S u s i t n a  A r e a  P l a n  was a d o p t e d  in 1985 and c o v e r s  9.5 
m i l l i o n  a c r e s  of s t a t e - o w n e d  a n d  s t a t e - s e l e c t e d  land.

T h e  T a n a n a  B a s i n  Pl a n  was a d o p t e d  in 1985 a n d  c o v e r s  12.5 
m i l l i o n  acres.

T h e  K e n a i  A r e a  P l a n  is u n d e r w a y  and w i l l  c o v e r  s t a t e  land 
w i t h i n  t h e  K e n a i  P e n i n s u l a  B o r o u g h  w i t h  th e  e x c e p t i o n  of lands 
t h a t  h a v e  b e e n  l e g i s l a t i v e l y  d e s i g n a t e d  for refuges, c r i t i c a l  
h a bitat, a n d  o t h e r  s p e c i a l  u s e  areas. T h e  p l a n  w i l l  be 
c o m p l e t e  in 1991.

T h e  C e n t r a l  S o u t h e a s t  Plan w i l l  c o v e r  t h e  ar e a  from the 
C l e v e l a n d  P e n i n s u l a  n o r t h  to F r e d e r i c k  Sound. It w i l l  i n c l u d e  
th e  S t i k i n e  R i v e r  a n d  t h e r e  w i l l  b e  a s h o r e l a n d s  r i v e r  
m a n a g e m e n t  c o m p o n e n t .  T h e  p l a n  w i l l  b e  c o m p l e t e  in 1991.

In 1988, t h e  A l a s k a  L e g i s l a t u r e  p a s s e d  t h e  R e c r e a t i o n  R i v e r s  
Act, AS 4 1 . 2 3 . 4 0 0 - 5 1 0 .  T h i s  act e s t a b l i s h e s  s i x  r e c r e a t i o n  r i v e r s  
in S o u t h c e n t r a l  Alas k a ,  i n c l u d i n g  t h e  L i t t l e  S u s i t n a  River, D e s h k a  
River, T a l k e e t n a  River, Lake Creek, T a l a c h u l i t n a  River, and 
A l e x a n d e r  Creek. T h e  r i v e r s  are' t o  e m a n a g e d  t o  m a i n t a i n  and 
e n h a n c e  la n d  a n d  w a t e r  in the r i v e r  c o r r i d o r s  for r e c r e a t i o n ;  
manage, p rotect, and m a i n t a i n  fish and w i l d l i f e  o n  a s u s t a i n e d  
y i e l d  basis; c o n t i n u e  r e c r e a t i o n  a n d  e c o n o m i c  uses; m u l t i p l e  u s e  
m a n a g e m e n t  of u p l a n d  a c t i v i t i e s  t o  m i t i g a t e  p o t e n t i a l  a d v e r s e  
ef e c t s  on  w a t e r  q u a l i t y  a n d  s t r e a m  flow; a n d  p r o v i d e  a c c e s s  for 

r e c r e a t i o n  uses. T h e  D e p a r t m e n t  of N a t u r a l  R e s o u r c e s  is 
r e s p o n s i b l e  for d e v e l o p i n g  a p l a n  a n d  m a n a g i n g  t h e  r i v e r  c o r ridors. 
A p l a n n i n g  t e a m  c o m p o s e d  of  state, federal, a n d  l ocal g o v e r n m e n t  
r e p r e s e n t a t i v e s  h a s  b e e n  formed. In addit i o n ,  an  a d v i s o r y  b o a r d  
of 13 u s e r  g r o u p  r e p r e s e n t a t i v e s  has b e e n  e s t a b l i s h e d .  T h e  p l a n  
will b e  c o m p l e t e  in December, 1990, a n d  w i l l  a d d r e s s  the f o l l o w i n g  
issues:

* H o w  to m a n a g e  r e c r e a t i o n  a c t i v i t i e s  a n d  f acilities, su c h  
a 3  c a m p s i t e s ,  restrooms, ga r b a g e ,  b oating, a n d  t rail use.

* W h a t  m e a s u r e s  a r e  n e e d e d  to p r o t e c t  fish a n d  w i l d l i f e  
habitat.

* W h a t  m e a s u r e s  are n e e d e d  to p r o t e c t  w a t e r  q u a l i t y  and 
e n s u r e  a d e q u a t e  s t r e a m  flow in the r i v e r s  to p r o t e c t  the 
p u r p o s e s  of the R e c r e a t i o n  R i v e r s  Act.



* H o w  to  m a n a g e  t r a n s p o r t a t i o n  f a c i l i t i e s  a n d  resources.

* W h e r e  c o m m e r c i a l  facilities, su c h  as lodges and 
c a m p g r o u n d s ,  w i l l  be allowed.

* G u i d e l i n e s  for rer ^rce use, s u c h  as t i m b e r  h a r v e s t  for 
p e r s o n a l  u s e  a n d  s mall m a t e r i a l  sales, a n d  if new mi n i n g  
c l a i m s  w i l l  be  p e r m i t t e d  on uplands.

* D o c u m e n t  i l l e g a l  a c t i v i t i e s  s u c h  as t r e s p a s s  c a b i n s  and 
lo n g  t e r m  c a m p s  a n d  d e v e l o p  m a n a g e m e n t  o p t i o n s  to r e s olve 
u n a u t h o r i z e d  u s e s  of s t a t e  land.

T h e  R e c r e a t i o n  R i v e r s  A c t  m a n d a t e d  t h a t  i n s t r e a m  flows be 
r e s e r v e d  t o  p r o t e c t  the p u r p o s e s  of t h e  r e c r e a t i o n  rivers. 
U n f o r t u n a t e l y  no f unds w e r e  a p p r o p r i a t e d  to d o  t h i s  wor'*. T h r e e  
of the r i v e r s  h a v e  s t r e a m  g a g e  data, a n d  a c o o p e r a t i v e  e f f o r t  a m ong 
s t a t e  a n d  f e d e r a l  a g e n c i e s  is u n d e r w a y  on  a l i m i t e d  b a s i s  to 
e s t a b l i s h  s t r e a m  g a g e s  on t h e  u n g a g e d  r i v e r s  and to c o l l e c t  
m i s c e l l a n e o u s  d i s c h a r g e  a n d  w a t e r  q u a l i t y  d a t a  to  q u a n t i f y  i n s t r e a m  
f l o w s  for t h e s e  rivers.

C o a s t a l  M a n a g e m e n t  P l a n n i n g

C o a s t a l  m a n a g e m e n t  p l a n n i n g  is a r e s u l t  of b o t h  the F e d eral 
C o a s t a l  Z o n e  M a n a g e m e n t  A c t  of 1972, and t h e  A l a s k a  C o a s t a l  
M a n a g e m e n t  A c t  o f  1977. T h e  A l a s k a  C o a s t a l  M a n a g e m e n t  A c t  
e s t a b l i s h e s  a p r o c e s s  to r e s o l v e  c o n t r o v e r s i e s  o v e r  h o w  to u s e  or 
n o t  u s e  t h e  l a n d  a n d  w a t e r s  o f  A l a s k a ' s  c o a s t  t h r o u g h  d e v e l o p m e n t  
a n d  u s e  o f  d i s t r i c t  c o a s t a l  m a n a g e m e n t  plans. T h e  A c t  also 
e s t a b l i s h e d  a 16 m e m b e r  C o a s t a l  P o l i c y  C o u n c i l  c o m p o s e d  o f  s t a t e  
a n d  l o c a l  e l e c t e d  o f f i c i a l s .  T h e  C o u n c i l  d e v e l o p e d  s t a n d a r d s  a n d  
g u i d e l i n e s  f o r  d i s t r i c t  c o a s t a l  m a n a g e m e n t  p r o g r a m s  w h i c h  h a v e  b e e n  
a d o p t e d  as r e g u l a t i o n s ,  6 A A C  8 5 . 0 1 0 - 1 1 0 .  T h e  s t a t u t e s  and 
r e g u l a t i o n s  of t h e  D e p a r t m e n t  of E n v i r o n m e n t a l  C o n s e r v a t i o n  
r e l a t i n g  t o  air, land, a n d  w a t e r  q u a l i t y  a r e  a l s o  i n c o r p o r a t e d  into 
t h e  c o a s t a l  m a n a g e m e n t  p r o g r a m .

E a c h  d i s t r i c t  p r o g r a m  m u s t  a d d r e s s  t e n  p r o g r a m  eleme n t s :  (1)
needs, o b j e c t i v e s ,  a n d  goals, (2) o r g a n i z a t i o n ,  (3) b o u n d a r i e s ,  (4) 
r e s o u r c e  i n v e n t o r y ,  (5) r e s o u r c e  a n a l y s i s ,  (6) s u b j e c t  uses, (7) 
p r o p e r  a n d  i m p r o p e r  uses, (8) p o l i c i e s ,  (9) i m p l e m e n t a t i o n ,  and 
(10) p u b l i c  p a r t i c i p a t i o n .  W a t e r  d e p e n d e n t  a n d  r e l a t e d  us e s  and 
a c t i v i t i e s  w h i c h  m u s t  b e  c o v e r e d  b y  th-i p l a n  i n c l u d e  c o a s t a l  
d e v e l o p m e n t ,  g e o p h y s i c a l  h a z a r d  areas, r e c r e a t i o n ,  e n e r g y  
f a c i l i t i e s ,  t r a n s p o r t a t i o n  a n d  u t i l i t i e s ,  anc* s e a f o o d
p r o c e s s i n g ,  t i m b e r  h a r v e s t i n g  p r o c e s s i n g ,  m i n i n g  a n d  m i n e r a l  
p r o c e s s i n g ,  a n d  s u b s i s t e n c e . 3 T w e n t y  five c o a s t a l  m a n a g e m e n t  
d i s t r i c t s  h a v e  p l a n s  in e f f e c t  and s e v e n  m o r e  a r e  b e i n g  d e v e l o p e d



W a t o r  R e s o u r c e s  i n v e n t o r i e s

T h e r e  are a n u m b e r  of p r o g r a m s  t h a t  inventory, store, and 
r e p o r t  d a t a  o n  w a t e r  s u p p l y  and use, dams, w a t e r  q u a l i t y  and 
f i s h e r i e s  h abitat. T h e s e  d a t a  are f r e q u e n t l y  u s e d  by planners, 
r e s o u r c e  m a n a g e r s ,  industry, a n d  t h e  public. L i s t e d  b e l o w  are some 
of the m a j o r  i n v e n t o r i e s  t h a t  t h e  s t a t e  r e s o u r c e  a g e n c i e s  m a i n t a i n  
o r  p a r t i c i p a t e  w i t h  federal a g e n c i e s  in m a i n t a i n i n g .

A l a s k a  W a t e r  R e s o u r c e s  E v a l u a t i o n  F i v e - Y e a r  P l a n

T h e  D N R  D i v i s i o n  of 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  ( D G G S ) , 
in c o o p e r a t i o n  w i t h  the U.S. G e o l o g i c a l  S u r v e y  (USGS) a n d  the U.S. 
A r m y  C o r p s  of E n g i n e e r s  h a s  d e v e l o p e d  a r e p o r t  of s t a t e w i d e  w a t e r  
r e s o u r c e s  d a t a  c o l l e c t i o n  a n d  h y d r o l o g i c  s t u d i e s  c a l l e d  t h e  A l a s k a  
W a t e r  R e s o u r c e s  E v a l u a t i o n ,  or A W A R E  Plan. T h e  d o c u m e n t  is a 
s u m m a r y  of c u r r e n t  and p r o p o s e d  ( t hrough 1994) p l a n s  for b a s i c  
h y d r o l o g i c  d a t a  c o l l e c t i o n  in A l a s k a  by t h e s e  a n d  o t h e r  state, 
federal, a n d  local agenc i e s .  T h e  p l a n ' s  g o a l  is t o  p r o v i d e  w a t e r  
r e s o u r c e s  i n f o r m a t i o n  to g o v e r n m e n t  agenc i e s ,  i n d u s t r y  a n d  the 
p u b l i c  to p r o m o t e  the u s e  a n d  m a n a g e m e n t  of t h e  s t a t e ' s  w a t e r  
r e s o urces. T h e  p l a n  is o r g a n i z e d  by r e g i o n s  of the s t a t e  and 
d e s c r i b e s  d a t a  c o l l e c t i o n  p r o g r a m s  for s u r f a c e  wa t e r ,  g r o u n d w a t e r ,  
and w a t e r  q u ality. It d e s c r i b e s  p r o g r a m s  of t h e  USGS, W a t e r  
R e s o u r c e s  D i v i s i o n ;  t h e  N a t i o n a l  W e a t h e r  S e r v i c e ;  t h e  U.S. A r m y  
C o r p s  of E n g i n e e r s ;  the U.S. D e p a r t m e n t  o f  A g r i c u l t u r e ,
A g r i c u l t u r a l  S t a b i l i z a t i o n  a n d  C o n s e r v a t i o n  S e r v i c e ;  the N a t i o n a l  
P a r k  Se r v i c e ;  a n d  t h e  U.S. F i s h  a n d  W i l d l i f e  S e r v i c e .  S t a t e
p r o g r a m s  d e s c r i b e d  i n c l u d e  the D e p a r t m e n t  of  N a t u r a l  R e s o u r c e s  
D i v i s i o n  of 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  a n d  D i v i s i o n  of La n d  
a n d  W a t e r  M a n a g e m e n t ;  the D e p a r t m e n t  o f  C o m m u n i t y  a n d  R e g i o n a l  
A f f a i r s ;  t h e  D e p a r t m e n t  of F i s h  a n d  Game; t h e  D e p a r t m e n t  of
E n v i r o n m e n t a l  C o n s e r v a t i o n ;  a n d  t h e  D i v i s i o n  o f  G o v e r n m e n t a l
C o o r d i n a t i o n  in the G o v e r n o r ' s  Office. W a t e r  r e s o u r c e s  p r o g r a m s  
u n d e r t a k e n  b y  t h e  M a t a n u s k a - S u s i t n a  B o r o u g h  are a l s o  i n c l u d e d . 4

W a t e r  W e l l  L o g s

T h e  D N R  D i v i s i o n  of 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  has 
d e v e l o p e d  a n d  m a i n t a i n s  a c o m p u t e r i z e d  w a t e r  w e l l  log i n v e n t o r y  
c a l l e d  WELTS, o r  Well Log T r a c k i n g  System. A p p r o x i m a t e l y  16,000 
w e l l  r e c o r d s  a r e  c o n t a i n e d  in W E L T S  w h i c h  a r e  c o m m o n l y  r e c e i v e d  
from w e l l  d r i l l i n g  c o n t r a c t o r s  and t h r o u g h  t h e  s t a t e ' s  w a t e r  r i g h t s  
program. T h e  i n v e n t o r y  is u s e d  b y  D G G S  h y d r c l o g i s t s  in 
h y d r o g e o l o g i c a l  i n v e s t i g a t i o n s ,  b y  p l a n ners, b y  D N R  w a t e r  ri g h t s  
a d j u d i c a t o r s ,  a n d  b y  h o m e o w n e r s  and r e a l t o r s .  T h e  s y s t e m  is c r o s s  
i n d e x e d  to w a t e r  r i g h t s  c a s e  file n u m b e r s  a n d  to U S G S  l o c a t i o n a l  
n u mbers. T h e  w e l l  log i n f o r m a t i o n  is a l s o  t r a n s f e r r e d  to the USGS 
G r o u n d - W a t e r  S i t e  I n v e n t o r y  d a t a b a s e . 5



W a t e r  U s e  Data

D NR's D i v i s i o n  of 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  also 
o p e r a t e s  the A l a s k a  W a t e r  U s e  Da t a  System, or AWUDS. W a t e r  use 
d a t a  a r e  c o l l e c t e d  p r i m a r i l y  fr o m  the D i v i s i o n  of L a n d  a n d  W a t e r  
M a n a g e m e n t  w a t e r  r i g h t s  pro g r a m ,  w h i c h  r e q u i r e s  w a t e r  m e t e r  r e c ords 
from all p e r m i t t e d  w a t e r  u s e s  g r e a t e r  t h a n  30,000 g a l l o n s  of w a t e r  
p e r  day. T h e  1988 w a t e r  u s e  s u m m a r y  w i l l  i n c l u d e  a p p r o x i m a t e l y  225 
w a t e r  use p o i n t s .  T h e  e m p h a s i s  of the p r o g r a m  has b e e n  on 
c o l l e c t i n g  p u b l i c  w a t e r  s u p p l y  w a t e r  u s e  data. T h i s  was e x p a n d e d  
in 1988 to i n c l u d e  w a t e r  u s e  by  h y d r o e l e c t r i c  p o w e r  g e n e r a t i o n  
s i t e s  and s t a t e  fish h a t c h e r i e s .  Plans for 1989 i n c l u d e  c o l l e c t i n g  
w a t e r  use d a t a  f r o m  t h e  K e n a i - N i k i s k i  area a n d  p o s s i b l y  fr o m  N o r t h  
S l o p e  i n d u s t r i a l  w a t e r  u s e r s . 8

G r o u n d w a t e r  Q u a l i t y  Data

T h e  D i v i s i o n  of 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  in D N R  has 
p r e p a r e d  a r e p o r t  r e c o m m e n d i n g  a p l a n  to c o l l e c t  a n d  s t o r e  
g r o u n d w a t e r  q u a l i t y  d a t a  in Alaska. T h e r e  is p r e s e n t l y  no 
c o o r d i n a t e d  s y s t e m  for s t o r i n g  t h i s  inf o r m a t i o n .  G r o u n d w a t e r  
q u a l i t y  d a t a  a r e  c o l l e c t e d  for v a r i o u s  r e g u l a t o r y  p r o g r a m s  w i t h i n  
t h e  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n  and d u r i n g  
i n v e s t i g a t i o n s  b y  t h e  U S G S  a n d  m i l i t a r y  i n s t a l l a t i o n s  in the state. 
W i t h  t h e  e x c e p t i o n  o f  t h e  USGS, the m a j o r i t y  of t h e s e  d a t a  are n o t  
s t o r e d  or  g e n e r a l l y  a v a i l a b l e  for s y s t e m a t i c  ret r i e v a l .  T h e  r e p o r t  
c o n c l u d e s  t h a t  t h e  N a t i o n a l  W a t e r  I n f o r m a t i o n  S y s t e m  m a i n t a i n e d  b y  
t h e  U S G S  is t h e  r e c o m m e n d e d  d a t a  m a n a g e m e n t  s y s t e m  t o  m a n a g e  
g r o u n d w a t e r  d a t a  in A l a ska. T h e  DGGS in c o o p e r a t i o n  w i t h  the^USGS 
is b e g i n n i n g  a l a r g e  s c a l e  p i l o t  p r o j e c t  to te s t  t h e  system.

W a t e r  R i g h t s  - L a n d  A d m i n i s t r a t i o n  S y s t e m

T h e  D e p a r t m e n t  of N a t u r a l  R e s o u r c e s  has d e v e l o p e d  a d a t a  ba s e  
to s t o r e  a n d  t r a c k  l a n d  a n d  w a t e r  c a s e  file inf o r m a t i o n .  T h e  
s y s t e m  is c a l l e d  t h e  L a n d  A d m i n i s t r a t i o n  S y s t e m  (LAS) . W i t h i n  this 
s y s t e m  is t h e  w a t e r  s u b s y s t e m  w h i c h  is d e v o t e d  to s t o r i n g  w a t e r  
r i g h t s  i n f o r m a t i o n ,  l o c a t i n g  p r i o r  a p p r o p r i a t o r s  t o  g i v e  p u b l i c  
n o t i c e  d u r i n g  a d j u d i c a t i o n s ,  and p r i n t i n g  v a r i o u s  l e t t e r s  and 
d o c u m e n t s ,  s u c h  as n o tices, permits, and c e r t i f i c a t e s  of 
a p p r o p r i a t i o n .  T h e  s y s t e m  s t o r e s  all i n f o r m a t i o n  c o n t a i n e d  in the 
a p p l i c a t i o n ,  i n c l u d i n g  c u s t o m e r  name, i d e n t i f i c a t i o n  number, and 
add r e s s ;  l o c a t i o n  i n c l u d i n g  l a t i t u d e  a n d  l o n g i t u d e  a n d  the legal 
d e s c r i p t i o n  of  p o i n t s  of d i v e r s i o n  a n d  use; t y p e  of use w h i c h  is 
i d e n t i f i e d  b y  a s t a n d a r d  i n d u s t r i a l  code (SIC) number; s o u r c e  of 
wa t e r ;  a n d  q u a n t i t y  of water. B e c a u s e  the s y s t e m  w a s  d e s i g n e d  to 
p r i m a r i l y  s t o r e  a n d  r e t r i e v e  data, t h e r e  is l i m i t e d  c a p a b i l i t y  to 
m a n i p u l a t e  data. T h e  s y s t e m  is one of t h e  m o s t  c o m p r e h e n s i v e  j 
the s t a t e  a n d  c o n t a i n s  a p p r o x i m a t e l y  21,240 w a t e r  rights cat 
f i l e s .



T h e  A l a s k a  D a m  I n v e n t o r y  ; . a l s o  m a i n t a i n e d  as p a r t  of the 
w a t e r  s u b s y s t e m  in LAS. It c o n t a i n s  i n f o r m a t i o n  on a p p r o x i m a t e l y  
200 d a m s  in t h e  C o r p s  of E n g i n e e r s  i n v e n t o r y  format. At the 
p r e s e n t  t i m e  all k n o w n  d a m s  in the s t a t e  a r e  i n c l u d e d  in the 
inventory, e v e n  t h o s e  n o t  j u r i s d i c t i o n a l  u n d e r  AS  46.17, t h e  A l a s k a  
Dam S a f e t y  Act. W h e n  t h e  u p c o m i n g  f e d e r a l l y  r e q u i r e d  i n v e n t o r y  is 
done, o n l y  j u r i s d i c t i o n a l  d a m s  wi l l  be e n t e r e d  on the inventory. 
A  s e p a r a t e  i n v e n t o r y  is p l a n n e d  to be m a i n t a i n e d  for no n -  
j u r i s d i c t i o n a l  d a m s  for u s e  w i t h  t h e  w a t e r  r i g h t s  p r o g r a m  u n d e r  AS 
4 6 . 1 5 . 8

Dam Safety Inventory

F e d e r a l  R e s e r v e d  W a t e r  R i g h t s  I n v e n t o r y

In 1985, the D e p a r t m e n t  of N a t u r a l  R e s o u r c e s  e s t a b l i s h e d  the 
F e d e r a l  R e s e r v e d  W a t e r  R i g h t s  W o r k  G r o u p  to  c o o r d i n a t e  f e d e r a l  and 
s t a t e  a c t i v i t i e s  d e a l i n g  w i t h  federal r e s e r v e d  w a t e r  rights. T h e  
g r o u p  w a s  c o m p o s e d  of r e p r e s e n t a t i v e s  of the s t a t e  r e s o u r c e  
a g e n c i e s  a n d  f e d e r a l  l a n d  m a n a g e m e n t  agenc i e s .  One of t h e  g o a l s  
of t h e  g r o u p  w a s  to i d e n t i f y  l a nds t h a t  t h e  f e d eral g o v e r n m e n t  
m i g h t  c l a i m  f e d e r a l  r e s e r v e d  w a t e r  r i g h t s  for, and to d e s c r i b e  t h e  
l ocation, l e g a l  his t o r y ,  p r i m a r y  p u r p o s e s  a n d  p e r t i n e n t  a u t h o r i t i e s  
e s t a b l i s h i n g  t h e  f e d e r a l  la n d  w i t h d r a w a l s .  T h i s  i n f o r m a t i o n  w a s  
s u b m i t t e d  to D N R  b y  the N a t i o n a l  P a r k  S e r v i c e  for a p p r o x i m a t e l y  51 
m i l l i o n  acres, t h e  U.S. F o r e s t  S e r v i c e  for a p p r o x i m a t e l y  23 m i l l i o n  
a c r e s  a n d  t h e  U.S. F i s h  a n d  W i l d l i f e  S e r v i c e  for a p p r o x i m a t e l y  76 
m i l l i o n  a c r e s  and p r o v i d e s  a g r e a t  d e a l  of  i n f o r m a t i o n  a b o u t  
f e d eral r e s e r v e d  w a t e r  r i g h t s  in Alaska. D N R  h a d  p l a n s  to 
e s t a b l i s h  t h i s  i n f o r m a t i o n  on a d a t a  base, b u t  b u d g e t  r e d u c t i o n s  
to t h i s  p r o g r a m  h a v e  l i m i t e d  f u r t h e r  w o r k  on  the project.

P u b l i c  W a t e r  S u p p l y  I n v e n t o r y

T h e  D e p a r t m e n t  of E n v i r o n m e n t a l  C o n s e r v a t i o n  m a i n t a i n s  a d a t a  
ba s e  o f  a p p r o x i m a t e l y  2500 p u b l i c  w a t e r  s u p p l y  s y s t e m s  in the 
state. T h e  d a t a  are s u b m i t t e d  by  p u b l i c  w a t e r  s u p p l i e r s  w h e n  
s y s t e m s  are t e s t e d  a n d  by l a b o r a t o r i e s .  Da t a  i n c l u d e  o w n e r  
inf o r m a t i o n ,  s o u r c e  of water, k i n d  of t r e a t m e n t ,  a n d  t e s t i n g  
results. R e p o r t s  are g e n e r a t e d  on a q u a r t e r l y  b a s i s  a n d  s u b m i t t e d  
the U.S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency. T h e  s y s t e m  has b e e n  in 
o p e r a t i o n  a b o u t  five years, and is c u r r e n t l y  b e i n g  updated.

A n a d r o m o u s  F i s h  C a t a l o g

T h e  D e p a r t m e n t  of F i s h  and G a m e  (DFG) d e v e l o p e d  and m a i n t a i n s  
the " C a t a l o g  of W a t e r s  I m p o r t a n t  for S p a w ning, R e a r i n g  o r  M i g r a t i o n  
of A n a d r o m o u s  Fish", w h i c h  is c o m p o s e d  of an a t l a s  and c a t a l o g  
l i s t i n g  d o c u m e n t e d  s treams, rivers, a n d  lakes t h a t  are u s e d  by  
a n a d r o m o u s  fish. T h e  A t l a s  p r e s e n t s  ma p s  s h o w i n g  the l o c a t i o n  of 
the a n a d r o m o u s  fish w a t e r s ,  the fish s p e c i e s  u s i n g  t h ese w a t ers,



an d  the life h i s t o r y  of the fish s p e c i e s  u s i n g  the waters. 
W a t e r w a y s  c o n t a i n i n g  a n a d r o m o u s  fish are p r o t e c t e d  by  DFG u n d e r  AS 
19.05.870. A fish h a b i t a t  p e r m i t  i3 r e q u i r e d  from DFG for 
a c t i v i t i e s  w h i c h  a f f e c t  t h e s e  w a t e r w a y s .  A d d i t i o n s  to the c a t a l o g  
c a n  be m a d e  b y  DFG per s o n n e l ,  p r i v a t e  individuals, or  o t h e r  
a g e n c i e s  a n d  c h a n g e s  a r e  m a d e  u s i n g  r e g u l a t i o n  a d o p t i o n  proce d u r e s .  
T h e  d o c u m e n t  is d i v i d e d  into six v o l u m e s  c o r r e s p o n d i n g  to the 
s t a t e ' s  six fish and g a m e  r e s o u r c e s  m a n a g e m e n t  regions.'0

A l a s k a  H a b i t a t  M a n a g e m e n t  G u i d e s

T h e  D e p a r t m e n t  of Fi s h  a n d  G a m e  a l s o  m a i n t a i n s  the " A l a s k a  
H a b i t a t  M a n a g e m e n t  G u i d e s " .  T h e  g u i d e s  p r e s e n t  t h e  be s t  a v a i l a b l e  
i n f o r m a t i o n  on s e l e c t e d  fish a n d  w i l d l i f e  species, d e s c r i b i n g  t h e i r  
life f u n c t i o n s  a n d  h a b i t a t  r e q u i r e m e n t s ;  m a p p i n g  and d i s c u s s i n g  
t h e i r  g e o g r a p h i c  d i s t r i b u t i o n ;  m a p p i n g  a n d  d i s c u s s i n g  t h e  h u m a n  
u s e s  m a d e  of t h e  wat e r ;  a n d  e s t i m a t i n g  t h e i r  v a l u e  to r e s i d e n t s  of 
t h e  state. T h e  g u i d e s  i n c l u d e  i n f o r m a t i o n  a b o u t  mammals, birds, 
a n d  f i s h .”

I n s t r e a m  Fl o w  R e s e r v a t i o n  S c h e d u l e

T h e  S t a t e  of A l a s k a  h a s  s t a t u t o r y  a u t h o r i t y  to r e s e r v e  
i n s t r e a m  flows u n d e r  t h e  AS 4 6 . 1 5 . 1 4 5 .  T h e  D e p a r t m e n t  of N a t u r a l  
R e s o u r c e s  a d j u d i c a t e s  a n d  g r a n t s  i n s t r e a m  reserv a t i o n s .  State, 
federal, a n d  l ocal a g e n c i e s  a n d  p r i v a t e  p e r s o n s  a n d  o r g a n i z a t i o n s  
c a n  a p p l y  for r e s e r v a t i o n s  f o r  f i s h  a n d  wildl i f e ,  r e c r e a t i o n  and 
p a r k  purpo s e s ,  n a v i g a t i o n  a n d  t r a n s p o r t a t i o n  purposes, a n d  w a t e r  
q u a l i t y  p u r p o s e s .  In fiscal y e a r  1987, t h e  D e p a r t m e n t  of F i s h  and 
G a m e  f o r m a l l y  e s t a b l i s h e d  an i n s t r e a m  f l o w  p r o g r a m  w i t h  t h e  goal 
of p r o t e c t i n g  the h a b i t a t  of s p o r t  f i s h  s p e c i e s  by  r e s e r v i n g  
i n s t r e a m  flows. T h e  p r o g r a m  is f u n d e d  p r i m a r i l y  b y  the W a l l o p -  
B r e a u x  f e d e r a l  l e g i s l a t i o n  a n d  is t h e r e f o r e  l i m i t e d  to p r o t e c t i n g  
i n s t r e a m  f l ows for s p o r t  f i s h  s p ecies. U n d e r  t h i s  p r ogram, the 
DFG q u a n t i f i e s  i n s t r e a m  f l o w  n e e d s  a n d  files a p p l i c a t i o n s  to 
r e s e r v e  w a t e r  w i t h  t h e  D e p a r t m e n t  of N a t u r a l  Resources. T h u s  far, 
DFG has s u b m i t t e d  18 a p p l i c a t i o n s ,  of w h i c h  six h a v e  be e n  granted. 
T h e  D F G  p r i o r i t i z e s  a n d  s c h e d u l e s  s t r e a m s  n e e d i n g  i n s t r e a m  flow 
r e s e r v a t i o n s  a f t e r  c o o r d i n a t i n g  w i t h  t h e  v a r i o u s  DFG d i v i s i o n s  and 
t he D e p a r t m e n t  of N a t u r a l  R e s o u r c e s  w a t e r  rights and s t a t e  land 
p l a n n i n g  p r o g r a m s . 12

H y d r o l o g i c  D a t a  C o l l e c t i o n

T h e  U.S. G e o l o g i c a l  S u r v e y  in c o o r d i n a t i o n  w i t h  the s t a t e  
D i v i s i o n  of G e o l o g i - a l  and G e o p h y s i c a l  Survey, the N a t i o n a l  W e a t h e r  
Service, and the Soil C o n s e r v a t i o n  S e r v i c e  are the p r i m a r y  agencies 
that c o l l e c t  b a s e l i n e  h y d r o l o g i c  d a t a  in Alaska. i n c l u d e d  at 
s u r f a c e  w a t e r  s t r e a m  g a g e  stati o n s ,  g r o u n d w a t e r  s t a t i o n s  to c o l l e c t  
long t e r m  w a t e r  l e vel records, w a t e r  q u a l i t y  stations, s e d i m e n t  
s tations, flood f r e q u e n c y  d e t e r m i n a t i o n s ,  p r e c i p i t a t i o n  gages, and
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s n o w  surveys. All of t h e s e  a g e n c i e s  r e p o r t  a n d  d i s s e m i n a t e  data 
for use by p l a n n e r s ,  managers, industry, and the public.

Water Quality Planning

T h e  A l a s k a  D e p a r t m e n t  of E n v i r o n m e n t a l  C o n s e r v a t i o n ,  D i v i s i o n  
of E n v i r o n m e n t a l  Qua l i t y ,  u n d e r t a k e s  a n u m b e r  of  w a t e r  q u a l i t y  
p l a n n i n g  efforts. L i s t e d  b e l o w  are two of the m o s t  r e c e n t  w a t e r  
q u a l i t y  p l a n n i n g  p r o g r a m s .

G r o u n d w a t e r  Q u a l i t y  P r o t e c t i o n  S t r a t e g y

A l a s k a n s  d e p e n d  h e a v i l y  o n  g r o u n d w a t e r  for p u b l i c  w a t e r  
s u p p lies, i n d u s t r i a l  uses, a n d  to s u p p l y  b a s e f l o w  in streams.
R e c e n t  c a s e s  of g r o u n d w a t e r  c o n t a m i n a t i o n  in A l a s k a  ha v e  p r o m p t e d  
an i n c r e a s e d  c o n c e r n  for g r o u n d w a t e r  q u a l i t y  p r o t e c t i o n .  The 
G r o u n d w a t e r  Q u a l i t y  P r o t e c t i o n  S t r a t e g y  w a s  d e v e l o p e d  to d e s c r i b e  
th e  n a t u r e  a n d  l o c a t i o n  of g r o u n d w a t e r  r e s o u r c e s  a n d  to d e s c r i b e  
p o t e n t i a l  c o n t a m i n a t i o n  s o u r c e s  a n d  h o w  t h e y  a r e  r e g u l a t e d  in 
Alaska. T h e  s t r a t e g y  d e f i n e s  probl e m s ,  i d e n t i f i e s  e x i s t i n g
progr a m s ,  a n d  m a k e s  r e c o m m e n d a t i o n s  for i m p r o v i n g  p r o t e c t i o n  of 
A l a s k a ' s  g r o u n d w a t e r  r e s o u r c e s .  T h e  S t r a t e g y  d i s c u s s e s  23 s e p a r a t e  
t o p i c s  and i d e n t i f i e s  74 r e c o m m e n d a t i o n s  to i m p r o v e  g r o u n d w a t e r  
p r o t e c t i o n .  M a n y  o f  t h e  r e c o m m e n d a t i o n s  can be  a c c o m p l i s h e d  by 
e x i s t i n g  r e g u l a t o r y  p r o g r a m s  w i t h  no a d d i t i o n a l  fundinq. However, 
s o m e  of t h e  r e c o m m e n d a t i o n s  r e q u i r e  n e w  r e g u l a t i o n s  a n d  n e w  s o u r c e s  
of funding. T h e  r e c o m m e n d a t i o n s  a r e  p r e s e n t e d  in s i x  groups, 
i n c l u d i n g  e d u c a t i o n ,  d a t a  c o l l e c t i o n  a n d  m a n a g e m e n t ,  planning,
c o n t r o l  of  c o n t a m i n a t i o n  s o urces, r e s p o n s e  a n d  e n f o r c e m e n t ,  and 
a c t i o n  p l a n  a n d  funding. T h e  d r a f t  s t r a t e g y  is c o m p l e t e ,  and the 
final d o c u m e n t  is e x p e c t e d  to b e  p u b l i s h e d  th i s  y e a r . 13

N o n p o i n t  S o u r c e  P o l l u t i o n  C o n t r o l  A s s e s s m e n t

T h e  D e p a r t m e n t  of E n v i r o n m e n t a l  C o n s e r v a t i o n  is also
p r e p a r i n g  a n o n p o i n t  s o u r c e  p o l l u t i o n  c o n t r o l  a s s e s s m e n t  th a t  is 
r e q u i r e d  b y  s e c t i o n  319 o f  t h e  C l e a n  W a t e r  Act. T h e  g o a l s  of the 
a s s e s s m e n t  a r e  to  i d e n t i f y  w a t e r b o d i e s  w h i c h  a r e  i m p a i r e d  o r  
t h r e a t e n e d  b y  n o n p o i n t  s o u r c e  p o l l u t i o n  a n d  t h e  p o l l u t i o n  s o u r c e s  
a f f e c t i n g  e a c h  w a t e r b o d y ,  a n d  t o  p r e p a r e  n a r r a t i v e  d e s c r i p t i o n s  of 
the c a t e g o r i e s  of n o n p o i n t  s o u r c e  p o l l u t i o n  a n d  t l e i r  i m p a c t s  on 
w a t e r  qua l i t y .  N o n p o i n t  s o u r c e  c a t e g o r i e s  t h a t  a r c  p l a n n e d  to be 
i n c l u d e d  in the a s s e s s m e n t  i n c l u d e  t i m b e r  h a r v e s t  and r e l ated 
a c t i v i t i e s ,  p l a c e r  mining, oil and g a s  d e v e l o p m e n t ,  a g r i c ulture, 
u r b a n  d e v e l o p m e n t ,  rural s a n i t a t i o n  a n d  w a s t e  d i s p o s a l ,  o n - s i t e  
s e w a g e  d i s p o s a l ,  fuel a n d  c h e m i c a l  s t o r a g e  and h a n d l i n g ,  a n d  h a r b o r  
a n d  b o a t i n g  w a s t e s .  T h e  a s s e s s m e n t  is p r e s e n t l y  b e i n g  p r e p a r e d  and 
wi l l  b e  c o m p l e t e d  t h i s  year. It w i l l  be f o l l o w e d  by a N o n p o i n t  
S o u r c e  P o l l u t i o n  C o n t r o l  S t r a t e g y  w h i c h  w i l l  d e s c r i b e  p r o g r a m s  and 
a c t i v i t i e s  n e c e s s a r y  to c o n t r o l  c a t e g o r i e s  of n o n p o i n t  source 
p o l l u t i o n  a n d  to r e d u c e  n o n p o i n t  s o u r c e  p o l l u t i o n  in c e r t a i n



i n d i v i d u a l  w a t e r bodies.

CONCLUSION

T h i s  p a p e r  has p r e s e n t e d  s o m e  of t h e  m a j o r  w a t e r  r e s o u r c e s  
p l a n n i n g - r e l a t e d  e f f o r t s  and i n v e n t o r i e s  t h a t  a r e  in p r o g r e s s  or 
p l a n n e d  for the ne a r  f u t u r e  by the s t a t e  r e s o u r c e  agenc i e s .  It is 
by no m e a n s  a c o m p r e h e n s i v e  d e s c r i p t i o n  of p l a n n i n g - r e l a t e d  
p r o g r a m s  in Alaska. A  c o m p r e h e n s i v e  li s t  o r  d e s c r i p t i o n  of 
p l a n n i n g - r e l a t e d  p r o g r a m s  u n d e r t a k e n  b y  t h e  s t a t e  d o e s  not exist. 
It is h o p e d  th a t  th i s  p a p e r  m i g h t  s e r v e  as a s t a r t i n g  p o i n t  for 
d e v e l o p i n g  a c o m p r e h e n s i v e  list of s t a t e  w a t e r  r e s o u r c e s  p l a n n i n g  
e f forts, w h i c h  c o u l d  be u s e d  to d e v e l o p  a s t a t e  w a t e r  p l a n  for 
Alas k a .  A  s t a t a  w a t e r  p l a n  w o u l d  b e n e f i t  the s t a t e  in c o l l e c t i n g  
b a s e l i n e  h y d r o l o g i c  data, a l l o c a t i n g  a n d  m a n a g i n g  w a t e r  use, 
p r o t e c t i n g  w a t e r  q uality, a n d  p r o t e c t i n g  l i f e  and p r o p e r t y  
r e s u l t i n g  from d a m  failures, flooding, a n d  r e l a t e d  c a t a s t r o p h i c  
e v e n t s .
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A l a s k a
Water Supply and Use

Figure 1. W ate r supply  and  p o p u la tio n  in A laska. A, Water Budget. m million gallons per dav B. Cumulative normal storage o* reser­
voirs wan at least 5 .000  acre-feat capacity. '8 8 0  to 1965. C. Population trend. I860 to 1985 0. Population distnOution. 1985, eacn dot on 
tne mao represents 1,000 people witmn a census tract Aooreviations CU. consumotive use: ET. evaootransc'raticn; P. precipitation, SV.'I, surface- 
water iniicw, SWO, Surface-water outflow iSources A R D lam«e ■ US Geoiogcai Survey, written commun . 1985 9. US Army Corps of 
Engineers !98t C. 0 . Compiled Ov US Geological Sutvey from US Bureau of me Census data f

Alaska's water supplies might appear to be unlimited because 
of the large quantities of precipitation received in the State 
(fig. LA). Statewide average annual precipitation is about 1,050,000 
Mgal/d (million gallons per day), and average annual runoff is about 
989,000 MgaJ/d. Alaska contains more than 40 percent o f the N a­
tion's surface-water resources. Three rivers (the Yukon, the Kus- 
kokwim, and the Copper) arc among the 10 largest in the United 
States. M ore than 3 million lakes range in area from pond size to 
about 1,000 m i2 (square miles). Also, large amounts o f water are 
stored within two principal aquifers. Environmental conditions, legal 
restrictions, and technological problems, however, limit the usability 
of these abundant supplies.

Alaska encompasses a land area of about 586,000 mi2, or abou' 
one-fifth o f the area of the conterminous United States. Climates 
range from frozen desert in the Arctic Slope basin to maritime rain 
forest in the Southeast Alaska basin. Average annual precipitation 
and temperatures range from about 5 inches and 10° F (degrees 
Fahrenheit) in the Arctic Slope basin to about 300 inches and 45° 
F  in the Southeast Alaska basin. Much precipitation occurs as snow. 
G laciers and icefields cover 28,500 m i2, o r nearly 5 percent of the 
land (Post and Mayo, 1971) and affect the timing and the quantity 
o f runoff. Many of the rivers are silt laden, are affected by mid­
winter overflow icing or ice-jam flooding at spring breakup, o r are 
ice covered much o f the year. The occurrence and the availability 
o f ground water are limited by permafrost. The extent and thickness 
o f the perm afrost lecrease southward from a continuous layer as 
much as several hundred feet thick in the Arctic Slope basin to areas

that are generally free o f permafrost in the South Central Alaska 
and the Southeast Alaska basins, Because of these conditions, there 
is no certainty that cither surface or ground water will be available 
at a given time and location.

Several water issues in Alaska result from this variability in 
the availability and occurrence of the water resource. Additionally, 
the legal precedents for obtaining water rights cause conflicts. Com-
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petition for limited surface-water resources exists among industry, 
fish hatcheries, recreation, and fish and wildlife habitat demands. 
Ground-water-rights issues primarily involve public supply in basins 
where surface water is scarce. Currently (1987), the Arctic Slope, 
the South Central Alaska, and the Southeast Alaska basins arc the 
focus of these issues.

HISTORY OF WATER DEVELOPMENT
In 1914, the first large reservoir was constructed to provide 

power for the mining and the tim ber industries in the Southeast 
Alaska basin. Since then, 19 additional reservoirs that have storage 
capacities greater than 5,000 acre-ft (acre-feet) have been built for 
electric pow er generation and public supplies. O f these 20 reser­
voirs, 13 are in the Southeast Alaska basin, 6 are  in the South C en­
tral Alaska basin, and 1 is in the Yukon basin. These reservoirs con­
tain a cumulative capacity of about 1.78 million acre-ft (fig. 15).

The first significant increase o f Alaska's population occurred 
during the gold rushes of the late I800's (fig. 1C). Postwar migra­
tion and homesteading increased the population during the late 1940's 
and 1950's. Population growth during the I960's and 1970's can be 
attributed to the development of oil fields in Cook Inlet and at 
Prudhoe Bay and the related pipeline-construction activities. The 
continued rapid population growth of the early  1980's can be at­
tributed to the general economic well-being that oil production 
brought to the State. The population reached 558,000 in 1985; 77 
percent o f the inhajitants live within 5 of the 28 census districts, 
or county equivalents (fig. ID ). Anchorage contained 44 percent 
of the State’s population; the next largest concentrations of popula­
tion were in Fairbanks (13 percent), Kenai (8 percent), Matanuska- 
Susitna (7 percent), and Juneau (5 percent).

Interest in Alaska’s water supplies began during the gold 
rushes of the late 1800's; miners washed the p lacer deposits to ex­
tract the gold. The population growth and the corresponding urban 
development, especially after 1940, placed increasing emphasis on 
water supply. Increasing needs for w ater supplies for power in the 
Southeast AJaska and the South Central A laska basins, for the pulp 
and paper industry in the Southeast A laska basin , and for the can­
neries in the Southeast Alaska and Southwest A laska basins created 
demands for water-resource information. Intensive development of 
other natural resources began during the 1960's and continued 
through the I970’s. Water was critical to support the oil fields in 
the Arctic Slope basin and the petrochem ical, the seafood, and the 
timber production industries in the South C entral Alaska and the 
Southeast Alaska basins. Continued population growth, especially 
in the South Central Alaska basin, increased the demand for public 
supplies; ground water became a major source o f supply. Maintaining 
instream flows became an Issue during the late 1970’s, and that con­
cern has increased during the 1980’s. Instream  flow for hydroelec­
tric power generation and fish hatcheries is an additional water issue 
today.

WATER USE
The State's water budget is shown diagrammatically in figure 

1A.  Several natural conditions limit the quantity o f  freshwater that 
can be recovered efficiently from Alaska's hydrologic environment; 
for example, the availability o f surface water may be affected by 
the timing o f  w in tir freczeup and spring breakup »nd by the quan­
tity and the timing of runoff derived from  melting snow and glacier 
ice. The availability o f ground water is limited by thick lenses and 
layers of relatively impermeable llm ents and by the limited ex­
tent of coarse-grained permeable sediments. In  permafrost tones, 
even coarse-grained sediments may be frozen. Thus, although a 
substantial quantity of water may be present w ithin the State, the 
water may not be available when and where it is needed.

Hydroelectric powerplants used 1,480 Mgal/d to generate 18 
percent, o r 746 GWh (gigawatthours), o f the electricity used 
statewide. About 90 percent of this power was generated in the South­
east Alaska basin. The water was used instream, and no water was 
considered for consumptive use.

Surface-water withdrawals supplied 82.2 percent of die water 
needed for offstrcant uses; ground water provided die remaining
17.8 percent. These values were determined by using the results of 
a cooperative survey conducted by the Alaska Department of Natural 
Resources and the U.S. Geological Survey in 1985, in which com ­
munities and industries estimated their water use. Where quantities 
of water use were not available, such data were estimated on the 
basis of similarities between com m unities and uses. The statewide 
distribution of total, surface-water and ground-water withdrawals 
is aggregated by county in figures 2/1, 25, and 2C, respectively. 
Surface-water withdrawals by principal drainage basin and ground­
water withdrawals by principal aquifer are shown in figures 3/i and 
35, respectively. Aquifers have been grouped informally into un­
consolidated alluvium and glacial outwash aquifers and bedrock 
aquifers (U " 7-ological Survey, 1985, p. 129-131). Major ground- 
vrater withdrawals were from the unconsolidated aquifers.

Most withdrawals occur in three o f the principal river 
basins—Southeast Alaska, South Central Alaska, and Yukon (fig. 
3A) .  Withdrawals in the Southeast A laska basin were 55 percent 
(221 Mgal/d) of total water use in Alaska. About 99 percent of these 
withdrawals was surface water. Industry and fish hatcheries were 
the primary users of this water. In contrast, the South Central Alaska 
basin accounted for about 27 percent (110 Mgal/d) of the total 
withdrawals during 1985. This basin withdrew about 64 percent (64 
Mgal/d) of the total ground water during 1985. The large withdrawals 
for public supply and self-supplied dom estic uses provide water to 
the comparatively large population of the area. Public supply, self­
supplied domestic, and industry were the m ajor water users. The 
Yukon basin accounted for 15 percent (41 Mgal/d) o f the total 
withdrawals. Water used for mining and fossil-fueled powerplants 
was 74 percent of the 61 Mgal/d withdrawn in the Yukon basin. Sur­
face water was used for nearly two-thirds o f this quantity.

The remaining basins, the Arctic Slope, the Southwest Alaska, 
and the Northwest Alaska, included 8 percent o f the population and 
used 3 percent of the total water. Public supply and self-supplied 
domestic and commercial uses accounted for 61.9 percent of the 
ground-water withdrawals within the Yukon basin.

The source, use, and disposition c f  Alaska's water resources 
are shown diagrammatically in figure 4. The quantities of water given 
in diis figure and elsewhere in this report may not add to the totals 
indicated because of independent rounding. The source data indicate 
that total freshwater withdrawals were 406 Mgal/d, of which 334 
M gal/d was surface water and 72 M gal/d was ground water. The 
use data indicate that, o f total freshwater use, industry and mining 
accounted for 34.7 percent and agriculture accounted for 38.6 per­
cent. The disposition data indicate that most water (93.3 percent) 
was returned to natural sources and was available for reuse. 
Estimated consumptive use was 6.7 percent (27 Mgal/d).

Alaska's water is generally o f sufficient quantity and ac­
ceptable quality for mcst uses. However, population increases during 
the last decade, especially in urban areas, have strained water- 
distribution systems and generated concern about water availability. 
In Anchorage, a measurable decline in ground-water levels has been 
attributed to increased withdrawals. Saltwater intrusion has halted 
further ground-water development in Auke Bay, near Juneau. In 
Kenai and in the Arctic Slope basin, w ater supply is a concern to 
communities near petrochemical industry activities.

Surface- and ground-water quality problems have been caused 
either by natural processes or by human activities. Natural processes 
include suspended sediment caused by glaciers, salinity, and 
undesirable concentrations o f iron o r arsenic produced by geo-
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chemical processes. Human activities include petrochemical con- 
um ination, the addition of nitrates through septic-tank systems, and 
the encroachment of saltwater in response to intensive ground-water 
withdrawal. Nevertheless, even in areas of water-supply difficulties, 
Alaska's water is generally satisfactory for most uses, although locally 
it may not be readily obtainable from the nearest or most economical 
source.

P u b l ic  S u p ply  -

Public-supply systems withdraw, treat, and distribute water 
to users. The total withdrawals for public-supply in Alaska were 
an estimated 76 Mgal/d (fig. 4), w hich was I8.7 percent o f total 
withdrawals in 1985. Surface w ater provided 46.2 percent (35

Mgal/d) of public-supply withdrawals, and ground water provided
53.8 percent (41 Mgal/d). O f total withdrawals for public supply, 
40.3 percent was delivered for commercial use, and 39.0 percent 
was delivered for domestic use. About 60 percent (45 Mgal/d) of 
public-supplied water was delivered in the Soudi Central Alaska 
basin.

About 62 percent o f Alaska's population was served by public 
water suppliers in 1985. The Municipality of Anchorage supplied 
water to one-half of the population served by public-supply systems. 
The per capita use by all public-supply customers ranged from 10 
to 380 gal/d (gallons per day) in 1985. Public-supplied domestic use 
ranged from 6 to 170 gal/d per capita. These values reflect the dif­
ferent types o f water-distribution systems; for example, a public- 
supply system in die Arctic Slope basin may consist of a water-
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delivery truck or a common well, and the prim ary use. is domestic, 
In contrast, water in die Southeast Alaska basin is abundant, and 
distribution systems commonly are leaky; residents, commonly leave 
their faucets running to prevent the pipes from freezing. In addi­
tion, water-intensive industries in the Southeast Alaska basin are 
served by public supply,

D o m e s tic  a n d  C o m m e r c ia l

Total domestic and com m ercial water use, including con­
veyance losses and consumpiive use, from public-supplied and self- 
supplied sources was 78 M gal/d (fig. 4). Domestic use was about 
39 Mgal/d. o f which 29 Mgal/d was delivered by public-supply 
systems and 10 Mgal/d was self-supplied, Commercial withdrawals 
were about 31 Mgal/d, virtually all from public-supply sources. Con­
veyance losses were 7.6 M gal/d.

The average per capita domestic use for the population served 
by public supply was about twice that for the population that was 
self-supplied. This difference can be explained, in part, by condi­
tions under which water is delivered to homes that use these two

types of supply. Public-supply systems typically serve a household 
that has standard plumbing. In contrast, many self-supplied house­
holds haul water from a lake, spring, river, or well and may have 
no plumbing.

In d u s t r ia l  a n d  M in ing

The estimated industrial and mining use was 141 Mgal/d in 
1985. This represents 34.7 percent of total offstream water use (fig. 
4). Industry used about 122 M gal/d, o f which 87 percent was self- 
supplied from surface-water sources. About 89 percent of the in­
dustrial water use was in the Southeast Alaska basin. Wood-pulp 
mills and seafood-processing industries in this basin used more than 
100 Mgal/d in 1985. The petroleum  industry was a major water user 
in the South Central basin.

Mining accounted for about 19 Mgal/d of water use. The 
Yukon basin had the largest area of mining activity ind accounted 
for 76 percent of this water use. Adequate water supplies to support 
the exploration, developm ent, and production in the Arctic Slope
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Figure 3. Freshwater w ithdraw als by category o l use and hydrologic un it in Alaska, 198 5 —Continued.
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basin are commonly difficult to locate. Surface water is used pri­
marily by placer-m ining operations for washing sediments.

T h er m o elec tr ic  Pow er

The fossil-fueled powerplants included in the survey used an 
estimated 31 MgaJ/d (fig. 4) to produce 3,430 GWh of electricity 
during 1985. About 97 percent of die water was used by two plants 
in the Yukon basin, whereas 80 percent o f the power produced by 
fossil fuel was produced by six plants in iht-South Central Alaska 
basin. These differences reflect the availability of water, the age of 
the powerplants, and perhaps different reporting methods. The water 
was used mainly for cooling purposes, and most was returned to 
surface-water sources.

A g r ic u ltu r al

A gricultural use during 1985 was an estimated 157 Mgal/d -  
(fig. 4). Fish hatcheries dominated this category by using about 156 
MgaJ/d, o f which 66 percent was used in the Southeast Alaska basin. 
Although the hatcheries in the Southeast A laska basin exclusively 
use surface water, facilities elsewhere use ground water, which has 
a more consistent temperature and quality.

Agricultural water use for purposes other than lish hatcheries 
or irrigation totaled 0.21 Mgal/d, 48 percent o f which was on Kodiak 
Island. Only 0.03 Mgal/d was used for irrigation; all of the reported 
irrigated farm acreage is in the Matanuska Valley, which is 40 miles 
north o f Anchorage.

WATER MANAGEMENT
The Alaska Water Use Act (AS 46.15.010-270), which was 

enacted in 1966, established procedures to appropriate State water.

SO U R C E   USE

The Act defines the doctrine of prior appropriation ("first in time, 
first in right") authorized by the State Constitution and delegates 
administration of the Act to the Alaska Department of Natural 
Resources (ADNR). The Act established procedures for maintaining 
existing water rights and for obtaining new water rights to all sur­
face and ground water in Alaska. Water appropriations are limited 
to the specific use for which an individual applies. Additionally, 
the ADNR issues permits authorizing development and beneficial 
use of water. Issuance ot a certificate of appropriation by the ADNR 
to the applicant is the final step in die water-rights process.

The original regulations implementing (lie Water Use Act were 
amended extensively on December 29, 1979, and incorporated as 
11 AAC 93, Water Management. Recent amendments to the Water 
Use Act relate to geothermal development, reservation of water for 
insircam uses, and administrative and judicial basinwide v/ater-rights 
adjudication.

To manage the State’s water resou rce  effectively, the ADNR’s 
Division of Land and Water Management (DLWM) requires technical 
descriptions and analyses and interpretations of various hydrologic 
conditions. The Department’s Division o f Geological and Geo­
physical Surveys (DGGS), Water Resources Section, provides the 
necessary data, analyses, and interpretations. Many long-term data 
are collected and interpreted by the U.S. Geological Survey, in 
cooperation with other federal. State, and nunicipai agencies. Water 
managers o f the DLWM use this information for water appropria­
tion and water management decisions. Addition illy, the DGGS, in 
cocTeration with the U.S. Geological Survey ai d other State and 
Federal agencies, has developed and implemented the Alaska Water 
Resources Evaluation Plan to coordinate watcr-data collection and 
water-resource investigations in the State (Alaska Department of 
Natural Resources, Division of Geological and Geophysical Surveys, 
and U.S. Geological Survey, 1985).

______________________________ D IS P O S IT IO N
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Although few streams in Alaska are ovcrappropriatcd, poten­
tial watcr-use problems exist. In the event of water shortages or 
drought, Ship Creek at Anchorage and Indian River at Sitka could 
possibly be examples in which the amount of legally obtainable water 
may exceed the water available for use. Water issues in Alaska also 
include.hydroelectric projects, placer mining, oil development, sal­
mon aquaculture, and proposed mining developments in the South­
east Alaska basin.

Most ground-water sh o rtag esjn  Alaska currently involve 
water for public supply and dom estic use. Some areas within the 
Municipality of Anchorage are experiencing great ground-water d e ­
mand for public and single-family domestic water supplies. As water 
levels declined, domestic w ells becom e dry. The ADNR and M uni­
cipality o f Anchorage arc working cooperatively to solve several 
water-suppiy and distribution problems. Another area experiencing 
declining ground-water levels and saltw ater intrusion is the Aukc 
Bay area near Juneau (Dearborn, 1985), where the a d n r  established 
Alaska's first “Critical G roundw ater Management Area" to restrict 
further water-well drilling and developm ent of ground w ater
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In 1940, tlio Alnskn District o fU ie  USGS wnn established  
nnd tlio slronm -gngm g program wnn initiated with 1(1 
stations. By 1951, fin gaging ntnlions wore operating. T’lio 
graph liclnw show s the RlnltiH of the network hImco 1940. Tlio 
g rea test num ber o f  si ronin-gngingHlntlnns w h h  131 in 11)70.

D uring 1090, wntor-dlselmrgo dntn were collected ntfifi 
gaging R la t lonH  nnd wnter-qunlity dntn nl 24 of Ih oR e . Dnln 
were n lRo collected Rt 0 0  crest-slnge partlnl-record RtntlnnR 
nnd nt 22 InkoH. The mnp below h I io w h  the locnllonfl o f  thcRo 
stations.

Although surface-w ater recordfl bnvo boon compiled in 
Alnnkn Rincu the cnrly yenrs o f the century, the Slnto is «o 
Inrgu Hint dntn nre Rpnrnc Tor runny areas. Northern nnd 
wcRlorn nrenR o f  the S ta le , in pnrtieulnr, linve few ntrcnm 
gages. More ntrcnmflow dntn nre needed in  response In Ihe 
increasing wnter-rcRnurccs development, within the Slnto.

DATA C O M PIL A T IO N  AND R EPO R TS

How enn I ncmiire r.trcnmllow dntn?

Tlio U .S. Geologicnl Survey puhliRheR the surfacc-waler  
records obtained nt gaging stations. From 19R7 to 1971, wnlcr 
resources dntn for Alnskn were published nnnunlly hy the 
Survey in W nlcr-Supply Pnpcrs. In 1972, n series o f  Wnter- 
Dntn Reports wns started , which merged nil water resources 
dntn. The m ost recent o f these nre referenced below:

U .S. Geologicnl Survey, 1970-91, W nlcr resources dnln for 
AlnRkn, w nlcr years 1975-9(1: U .S. Geological Survey 
W nter D ata Reports AK-7R-1 to AK-90-1 (published  
nnnunlly).

The fi llowing report lints nil sites iri Alnskn Llmt bad 
Hiirfnco-wntor records up to 1988:

Still, P.J., and Cosby, J.M., 1909, Alnskn index: Stronmdow, 
Inke levels, nnd wnler-<pinllty records to Seplem lier 30, 
1900: U .S. Geological Survey Opon-Filo Re|s»rt 09-209, 
109 p.

The following reports mny nlso lie o f interest:

Foulnur, A.J., nnd Reed, K.M., 1977, Bihllngrnphy nf reports 
by momhers o f the U.S. Geologicnl Survey on the water  
resources or Alnskn, 1070 through 1970: U .S. Geologicnl 
Survey Opon-Filo Report 77-007, 112 p.
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THE U.S. GEOLOGICAL SURVEY STREAM-GAGING 
PROGRAM IN ALASKA

IN TRO D U C TIO N

Tin* W ater Resources Division of llio U.S. Geological 
.Survey (U SG S) in tin* principnl Federal agency that collects 
wnter dnln in tin* United S ta les. These dntn nre collected in 
cooperntion with State nnd lucul governm ents nnd other 
Federal agencies. Wnter in rivers nnd lnkes is called "surfnce 
wnter.” One method o f collecting dnln fnnn surfnce water is 
the estab lishm ent o f u strenm -gnging program.

Whnt. i‘i n strcnm-unuinu nrournmV It is n network of 
stream -gaging stations on rivers nnd lakes that provides dnln 
on surface-w ater resources. These duln help planners mnko 
decisions on the use and m anagem ent of these resources.

W hnt is n strenm-unainir stntion? It is  a particular site 
on a Rtrenm or lake where system atic observations of 
hydrologic dntn nre collected (see sketch below). The most 
commonly collected dntn, called "singes," nre m easured by 
recording gage heights (1) m anually hy nn observer, (2) with 
mechnnical instrum ents on special purpose paper, or (2) with 
electronic m ethods into a com puter file. A continuous record 
o f discharge at a station enn he computed using recorded 
guge-height and 0 to 12 discharge rnensurements made at the 
station  each year. The com monly reported data nre 
discharges nt a  site  for each day o f  the year.

Whnt nre surfnee-wnter records? Surface-water records 
consist o f data on stage nnd discharge. Data nre also collected 
a t "portinl-record stations,” such as the network of "crest- 
stage gages" where only the peak discharge for the year is 
determ ined. W oter-quality data are collected nt many 
stream -gaging stations.

S ta g e  (gaga height) is the height o f a wnter surface altavc 
nn established datum  plane. Streiun-gnging stations provide 
a continuous record of stnge.

D ischarge  is  the volum e of water that passes a given 
isiin l at a given tim e.

W ater-quality  da ta  report the following types o f water 
characteristics: physical (such as water temperature), 
biological (such as fecal eolifnrm bacteria), and chemical (such 
ns dissolved iron).

U SES O F  DATA C O LLEC TED

■WlULl.LiK.llmlulH.VullvVlVtl l‘t KfUtiUK-M*111 j1.’HV so<l for?
Regional H ydrology: Discharge data at a station  whose 

strenmdow characteristics have not been allured hy man can  
he used to develop relationships for a region. The 
relationship, which is bused on stream flow characteristics 
(stage, discharge) and basin characteristics (geographic  
traitH, clim atic data), can estim ato streamflow characteristics 
at ungnged sites on strcnm s w ithin the sam e region.

H ydrologic System *: Data can bu used to dcflnu current 
hydrologic conditions and to docum ent chances in  these  
conditions. For exam ple, an an urhan area becomes 
increasingly developed, stations can yield data that show  
changing streamflow characteristics.

P lanning a n d  Design: Data from these stations are used  
to plan and design a specific project, such as a dam  or bridge.

Project Operation: Dntn arc used to a ss is t water 
m anagers in m aking operational decisions, such ns reservoir 
releases at hydroelectric power plants and reservoir storage  
and release nt flood-control projects.

H ydrologic Forecasts: Dnta provide information to 
various governm ent agencies for flood forecasts.

Water-Cjnality M onitoring: Continued m onitoring of
stream s can detect physical, chem ical, and biological changes 
in water quality. Som e (.‘aging stations in A laska arc part o f a 
nationwide network designed to assess the walcr-quality o f  
major stream s.

Research: Som e gnging stations arc operated for a 
particular Iesenrch w uler-invcstigations study, such as those  
operated for the studying the effects o f the Redoubt Volcano 
eruptions.

Other: Som e stations aro operated to collect data for 
legal obligations or for the adjudication o f  water rights.

T H E  STREAM -GAGING PROG RAM  IN ALASKA

Thu USGS began its stream flow data collection in the  
sum m er of 191M5 near Nom e, in connection with gold placer 
m ining. During the next few yenrs, data collection expanded  
on th e  Seward P eninsu la nnd into the Yukun and Tanunn 
River basins. In 1913, em phasis sh ifted to ream nnixsuneo of  
water-power sites in the lower Cupper River basin and Prince 
W illiam Sound na*n, nnd eventually  in southeast Alnskn. 
Although the USG S discontinued data collection in 1921, 
private com panies nnd other Federal ngencies continued to 
collect some data in southeast A laska until 1940.
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A la s k a  
Floods and Droughts

Moisturc-ladcn storms that move northeastward from (lie 
Pacific Oeean are the source of most of Alaska's precipitation (tig. 
11 and subsequent strcamllow. In the coastal area adjacent to the 
(lu ll ol Alaska and the I’aeilie Oeean. most ol the annual precipita­
tion is received from September through February, and October ts 
Ihe wettest month. Further north toward the interior ot Alaska, most 
o f the precipitation occurs earlier, from June through November, and 
August is the wettest month. Seasonal distribution and type o f pre­
cipitation (rain or snow t are affected hy mountain ranges and fluc­
tuations in air temperature. A prolonged cold, dry arctic airmass 
during the winter decreases annual precipitation in Alaska's interior. 
Annual precipitation increases tenfold front north to south.

Floods in coastal areas, which are affected by maritime con­
ditions. generally result from late summer and fall rainstorms, The 
documented Hoods have been o f local extent since the I .S. Geo­
logical Survey began widespread collection o f streamllow data in 
the late IfMO'sand eatlv l ‘>5()\. Adjacent to and somewhat inland 
from Ihe coastal areas, rainfall combined with snow melt causes lo­
cal floods m the fall and w inter. In the rest o f the Slate, areavv iile 
floods have resulted from either snow melt (and local rams) in late 
spting or from widespread summer rains. On large rivers, increased 
runoff during spring snowmelt breaks the winter ice cover, which 
can cause localized ice-jam Hoods. The severity o f these Hoods 
depends on antecedent conditions o f ice thickness, snow pack, air 
temperature, and quantity o f water and ice released when ice jams 
upstream break free. Large and sometimes damaging floods also

occur on some streams because of a rapid release o f water stored 
beneath glaciers or in glacier-dammed lakes. Storm waves or surges 
have Hooded coastal towns, such as Nome and Harrow . Other coastal 
towns have been inundated by tsunamis, which are waves generated 
by earthquakes. Tsunamis during and after the Great Alaska Farlh- 
quake ol March 27. I%-!. in the Gulf ol Alaska caused more loss of 
life and probably more total damage than all other floods within the 
Stale since 1050.

Alaska has had no statewide droughts: however, five pro­
longed regional droughts are identified in this report. The most s e ­

vere drought was from the mid-1970's to 19X0 in the C'hena and 
Salcha River basins near Fairbanks. Regional droughts are little 
noticed because only a small percentage of Alaska's surface-w ater 
resources is used.

Flood- and drought-management programs are limited in 
extent because of Alaska's abundant water resources and small 
population. However, flood warnings are issued lor inhabited ar­
eas. and Hood-prone areas in most communities have been idcnii- 
lied.

GENERAL CLIMATOLOGY

Most s t o r m s  that affect Alaska throughout th e  year originate 
ov er the North Pacific Ocean and the southern fringes o f the Bering 
Sea (Selkregg. I ‘»74. n. 10— 11). Seasonal fluctuations in the loca-

Figure 1 Principal sources arid patterns of delivery of moisture into Alaska Si/e of arrows miplies relative contribution of moisture 
from source shown , •   v j  , , ,  . •. . . :1. y .  \ i -  • ,

,  M, -  .. " I M  ,
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lion and direction of the predominant paths ol these storms partly 
control geographic distribution o f seasonal and annual precipitation. 
I fur tup most o f the year, major storms move northeastward Inward 
the ( it t lf  of Alaska iluil southeastern Alaska (lip. I ). During Atipusl, 
major storms also commonly move northward over the Bering Sea 
arid ihe Uerinp Strait. As a result, storms penetrate Alaska's interior 
more frequently in the summer (mainly in August) than in the w in­
ter. A mass o f cold air develops and increases in si/e over Ihe inte­
rior as the seasons change; hy October, the storm tracks have shifted 
and are located around the northwestern, northern, and southern edges 
ol the Slate. These storm tracks are at the boundary ol'lhe cold and 
warmer airmasses; the southern storm tracks are predominant.

In addition to the oceans. Asia is a summertime moisture 
< uircc for northern Alaska. Moisture that evaporated from lakes and 

local and upwind land surfaces combines w ilh moisture from either 
the Arctic Ocean or the Bering Strait This moisture source is also 
important to interior Alaska during the summer.

The difference^ in annual temperatures fro north to south 
also al fed Ihe distribution of precipitation. During winter. Ihe cold, 
dry airmass persists over interior and northern Alaska; most o f the 
Bering Sea and the entire Arctic Ocean are Iro/en. The potential for 
winter precipitation is greater in the southern parts o f the Slate be­
cause the Pacific Ocean is much wanner, is never ice covered, and 
thus serves as a source o f abundant moisture.

Alaska has been divided into four climatic /.ones (lip . 11 
because of its diverse climatic conditions (Selkregg, 197-1. p. 0). The 
litnatic differences result from the great s' -e o f Alaska, the topog­

raphy (mainly, its major mountain ranges), and the mechanisms by

which temperature and precipitation are affected by the oceans on 
dime sides. The climatic /ones have Ihe following eliaracteristics. 
The Maritime /.one has small temperature variations, large annual 
precipitation, cool summers, and warm winters dial have short pe­
riods of below-freezing temperature. The Transition /one has greater 
diurnal and seasou.il temperature variations and less precipitation 
than the Maritime/.one. The Continental /one has large diurnal and 
annual temperature ranges and a small quantity of annual precipi­
tation. The Arctic /.one has less temperature vaiiation. less pie 
cipitation (especially near the Arctic ( Kean), and lower mean annual 
temperature than the Continental Zone. Precipitation is greatest 
during August in the Arctic and Continental /.ones and during Oc- 
tober in die Maritime /one (U.S. Geological Survey. I'JXh. p. IIX), 
The seasonal precipitation pattern is not well defined for the Tran­
sition /.one.

The distribution o f precipitation in Alaska is affected by 
several mountain ranges. Prom south to north, the principal moun­
tain ranges are an arc ol coastal mountains, an extensive second arc 
of higher mountains that includes the Coast Mountains (in south­
eastern Alaska), the Alaska and Aleutian Ranges, and still tardier 
north, the Brooks Range dig. 11. Moisture-laden airmasses rise and 
cool as they approach these ranges, which causes moisture to con­
dense and precipitation to increase with altitude. The mountains in 
southeastern Alaska are barriers to the movement o f precipitation. 
In the rest nt the Stale, however, storm tracks lend to move parallel 
to major mountain ranges, and the effect ol these ranges on pre­
cipitation varies. Several smaller mountain ranges affect local c li­
mate.

*(...   li*5

V i i S  

•d ; € • . v»i i|m

Figure 2 Selected geogr «i>hic features, Alaska
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Average annual prccipilaliou ranges I about 120 inches
in pails nl southeastern Alaska to less than 1 iiu lies near the Arctic. 
Oeean. Mean annual pieeipilalion lot the Stale is ahout -III un ites, 
hut oniges I io i i i  ahout ISO inches iluoughoiil southeastern Alaska 
to an average ol alumt 15 inches north nl the Biooks Range. Asei 
age annual lemperaiuic decreases I io i i i  45 lo 10 I (degiees l ain 
enheii i I io i i i  south to north. Tcnipcralurcallccis quantities and timing 
ol nmol I. Iiu  example, pieeipilalion at temporalities below .12 I 
generally tails as snow and becomes part ol a suowpack; nmol I may 
occur laler in the year as the snow metis oi some ol die snow may he 
routined in glacier storage. As another example, local Hoods icsiili 
from conveelivc storms in the middle and eastern Yukon River basin 
where diurnal temperature variations ate large dining the summer 
Although annual maximum peak discharges in the Maritime /one 
occur mostly from August through Oelohei, temperatures cnmmuuly 
are mild enough loi rainstorms and die resulting Hoods I ioi i i No 
vetnher through January tl.amke, I '»7‘>. p. ,X> h. the test o f Alaska, 
most ol the annual peak discharges occur between May and < telober.

The factors that produce flooding generally can be identified 
either during or alter the flood. ( 'auses ol droughts are less nhvimis. 
Some reasons lordioughls might he that simms normally causing 
precipilalion arc less severe or less licqueni. oi that the normal po­
sition ol a major stonn track has shilled fora prolonged time. I Ins 
shift can Iv  the result ol changes in the surface leinpcralmes ol the 
oceans over which the storms originate or ol global changes in air 
Icmpcralurc.

MAJOR FLOODS AND DROUGHTS

floods affect people directly, particularly tl I hey inundate 
populated areas, are w idespread. and cause lossol lile and properly . 
Droughts and their effects ate not teadily identifiable in Alaska, 
mainly because only a small part o f the Stale's vast surface-water 
supply is used (U.S. Geological Survey. I99()ai, The major Hoods 
and droughts discussed herein are those that werearcally extensive 
and had Mendicant recmreucc intervals- -greater than 25 years lor 
Hoods and greater than 1(1 seats lor diouglils. I hese major events, 
plus those ol a more local nature, are listed chronologically in table 
I: risers md cities are shown in figure 2. ('.valuation o f floods and 
droughts, as determined from long-lonn stream flow records, is 
lim iteil lo a period starling about I ‘>45. Long-term records ol 
stre.unllow are sparse or nonexistent m mueh ol Alaska, so that an 
analy sis of Hoods and droughts is not possible for some areas. Six 
active, long-term gaging stations that monitor Hows generally unaf­
fected by human activity were selected to represent hydtologic 
conditions. Floods and droughts lor these six sites are depicted in 
figures .1 and 4. respectively. Streamllow data ate collected, stored, 
and reported by water year (a wateryear is the 12-month period Irom 
October I through September .111 and is identified by the calendar 
year in which it endsi.

Flo o d s

Little is known ol the history ol flooding in Alaska Ivl'o.e 
the establishment ol a network ol gaging stations in the late 19411's 
and carls | ‘)5H's The lew identified liNoiical Hot ids range m time 
I ioi i i postulated late I'letstocene eatasiiophic floods m the upper 
I’oicupine aiul Yukon Rivets that resulted Horn sudden draining ol 
glacial lakes m Yukon Icmlory.Canada 1 1 liorson and Dixon. 19S.lt. 
to large releases ol water from glacier dammed lakes on the AUck 
and lak . Rivers during Ihe last I or 2 cenlur.es M’osi and Mayo. 
|07| i |n this century, the llood Instory ol the I ’hcna River at 
I anbauks Ivgan w itli a m.i|or tlood m 1905 I'.uthanks is one o| the 
lew large Alaskan cities located on a m.uor user

floods ate not always the icsuli ol extreme river discharges 
caused by pieeipilalion or siiownieli. Stoim-generated waves oi 
surges can muudale coastal low us; such w aves caused 5.1 million in 
damage al lianow m Oclobei 190,1 (Wise and nllieis, 19HI, p. 11 In 
Novembci 197-1. Nome was uiimdaied by slorm waves, and svalci 
was as deep as II) feet in places: damage was estimated at SI 2 million 
(Wise and others. 19X1, p. It. Another type ol flood, although rare, 
is ibc giant waves that have occurred in Lidiya Hay. notably those of 
Iulv 9.19;IX i  lie maximum wave lunupul 1,72(1 leel resulted limn 
a massive rnckslidc caused by an carilupiake (M illc i, 190(1, p. 79). 
< 'oastal comimimlics along die < hill ol Alaska vveie allecled hv Isu 
n.mils alter die Gieal Alaska harilii|iiakc ol March 27. 1904. These 
waves icachcd heights as gie.it as 17(1 feet above tide level ininic- 
dialelv alter die eaillu|uake. and a rhythmic series of seismic sea 
waves as high as .15 leel above tide level began about 2(1 uiiuulcs 
alter die earthquake. Local waves vveie larger in I’lince William 
Sound Ivivveeti Valdez and Seward, but al Kodiak and ui die Cordova 
aica. w Inch aie fardier Irom the epicenter, seismic sc;t waves eiiused 
most of die damage (I'lalkei and others. 19r»*>) Must deaths result­
ing Irom Ihe eardu|tiake < 115 in Alaska and 15 in < begun and Cali 
lom iai were allrilnilalde to tsunamis, wlucli also caused a huge 
proportion ol the properly damage (National Academy nl Sciences, 
I90X. p. X - X11.

f  looding on some Alaskan streams is caused by the release 
of water from glacier dammed Jakes l l ’ost and Mayo. 19711; such 
outbursts may be sudden and unexpected. Ice jams also have caused 
local Hoods along major rivers. I he maximum recorded llood stages 
al sites 2 5 (fig. .1) were the result o f ice jams. A flood on January 
IX. 19(t9, nn the Kenai River at Soldotna dig. .1. site 2) was caused 
by an outburst from Skilak Glacier al the head • d Skilak Lake and 
by subsequent ice jams downstream from the lake on Ihe lower Kenai 
Kivei. Maximum stage due to ice jamming is compared below w itli 
the stage ol maximum discharge al sites 2 5.

Maximum static Stage during Iho
from Ice tains maximum discharge

Site 
dig 3l

Stage
(leetl Date

Stage
(leetl Dale

2 22.62 Jan 18,1969 13 45 Sept. 9. 1977
3 24.48 May 10, 1954 16 58 June 7, 1964
4 26.36 May 16. 1968 25 74 Juno 5. 1964
5 35.94 May 1962 33 85 June 12. 1964

Because ol its great size and the many different causes of 
Hooding. Alaska does not have si,new ide Hoods. Southeastern Alaska 
has not experienced nrcawide floods, even though precipitation 
quantities are large and storms are frequent. Information on inujoi 
Hooding at communities in ungaged areas has been compiled by the 
I'.S. Army Corps ol l-.ngineerst 19X7). The areal extent and severity 
of major Hoods in the rest ol the State are shown m ligiue 5 I lie 
magnitude of annual peak discharges and discharges with III- and 
Hid year recurrence intervals at the six gaging stations also are 
shown

Since 1949, tc State has had tour ma jor Hoods, The Hoods 
were majoi m areal extent the. .1) and m damage.

I lie flood ol June and July I ‘hi t resulted from record- 
breaking peak discharges on several streams in interior Alaska I’lie 
llimds were caused by rapid Miowmell from large snow packs and. 
in some places, rain on water-■saturated snow, f  looding was sporadic 
but i vclined mainly ui sparsely populated areas ol the middle Susitna. 
upper Yukon tin Alaska). Kuskokvvim. and Koyukuk River basins 
In many small streams, peak discharges were minor; m otheis. il the 
conditions ol snow cover and r.uulnll vveie right, peak discharges 
were the largest ol record. I he dates nt the |vak discharges ranged 
from early lune to early July, depending on the air icnqvraituc. Ihe 
aspect and altitude ol the contributing basins, and the dales nt sub­
stantial rainfall I hese llmxls caused relatively litile damage, bat a
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lew highways and small cnmmiimiies along ihe laiget livers vveie 
all'eded,

The I Innd ol August 12 IX, l% 7, was eauwtl hy a series nl 
widespread general mills beginning A i i j j i i s I  X in (lie middle. ml Inwoi 
I .man,i Uivei liasin neat laiihanks. locally. sinrm i.nnlail Inlaled 
III inelies, which is neaily Ihe average annual piccipilalinn Im Ihe

Arcnl Extent o i floods

aie.i. Muiiils nl the Sakha Kiver near S.ikhakei (Ii)? '. site Oi and 
ihe < heiin Kivei al I aiih.mks weie esiremely large I lie m.ivmimi 
discharge nl Ihe ( Tiena Uivei al I airh.mks was almost twice tlial nl 
a I Innd peak lli.lt lias a UK) yeai icciinence irilei val. Ahnul ns peicenl 
nl I aiilianks was mulct walei l( llildeis and nllieis, 1972. p. A2Si. 
Nenana. which is dnwnsircain limn I an hanks nn die lanana Kivei.

U S Geological Survey stroamllowgagirig station* and 
corresponding drainage basins Numbers rotor lo  
graphs

EXPLANATION

Areal oxtent ol ma|or llood
Recurrence interval, 

m years
2 5  M o r e  
lo man 
f>0 6 0

I I  ~1 J u n o  a n d  J u ly  190 4  I w j t n  y e a r  19041

I I  I A u g u s t  I ?  10. 1 9 6 I I w x le i  y o a i  19611

I I I A u g u s t  H i t  ! » M  I w a h  / a a r 19711

I I I iK IO tu jr  10 1?. 1 9 8 6  m a la r  y * a r  19071

Annual stream peak discharge

M apped  I'P oU  Cu tyr i i n r o t p l i '  iU  
ti) lliHld daio

•S  S0S3 y e a r  le c u r i o n t n  

10 yea r u ie iir re iK e  
! 4 Teas il.ycnanie

ivaa <M ’

Figure 3 Are.rl extent ol maior hoods with a recurrence interval nl ?b years or more in Alaska. < >id annual peak discharge lot selected 
sites, watnr years 191& H8 ••• •>
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also was inundated. These floods caused o deaths, 
damage i*f ahout $85 million, and the evacuation ol 
12,tldfl people (Childers and others, I ‘>72. p A l) . 
These losses are much larger than the combined total 
loss during the other three major floods described here.

The llood o f August 8- I I .  1971, inundated ar­
eas northeast and w est o f Anchorage: the upper and 
middle Susitna River hasin (llg. 3. site .11 and part of 
the Mutnnusku Riser hasin were Ihe most affected. 
Precipitation ranging from 3 to 9 inches w as recorded 
during August 5 -11 tl.amke. 1972. p. 12-15). July 
flooding in some streams in the area and in other 
nearby rivers created antecedent conditions that were 
a factor in the August llood. Total damage was ahout 
$10 million, mostly to highways east o f Palmer.

The flood o f October 10 12.1986 (water sear 
1987). all'eded south-central Alaska, generally south 
ol the I ‘>71 flood urea. During October 9 - | | .  almost 
IS inches of rainfall was recorded at Seward on the 
Kenai Peninsula, and 8 or more inches fell farther 
north in the Susitna Riser basin ncurTulkccinu. These 
two storms were caused by different meteorological 
conditions. The rainstorm near Seward resulted front 
a stationary storm front, whereas that nearTalkeetna 
resulted from a plume of relatively warm, moist .nr 
nios ing northw ard from Seward that in -I a cold Iroril 
moving southeastward from Harms, il.antke and 
Kigelow. loss. p .  3-7). Most nllected hy these floods 
were the Sew aril area, the lower Susitna Ris or s alley, 
and a lew small streams to the west along Cook Inlet 
Peak discharges o f several streams were greater than 
those having a lOO-ycur recurrence in terval. 
Kuskokwnil River at Crooked ( 'reek (site -1) was ihe 
only gaging station ol the stv in figure 3 at which the 
peak discharge was the maximum lor the water year 
Hood damage from inundation in Ihe Seward area was 
increased hy dammed streams resulting from land 
slides, as well as hy eroding and migrating channels 
(Jones and /entitle, loss i I lood damage was esii 
mated to have been 52(1 million iL im ke and Higelow, 
1 9 8 8 .  p  I >
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Areal Extent o f Droughts

ix n  \ n  \ i i o \

Areal entent ol major drought
RocuHijnco interval.

•n  y e . i r t

10 More 
lo than 
2 5  25

I 1 I t9bO M
I I I mosr
I I I ISM M
I I I m u  rt
1 U .J

Annual departure Irom average 
stream discharge

• MrtpoM«1« fn
il*'<uuM i la ' r

F i g u r e  4 A r e a l  e x t a n t  o l  rm i io r  d r o u g h t s  w i t h  a  r o t u r m n r o  m tn r v . i l  u t  10 y e a r s  u f  m i i r o  in  A l a s k a  a n d  a n n u a l  d i ' p . iM u r e  I m m  a v e r a g e  
s t r e a m  d i s c h a r g e  fo r  s e l e c t e d  s i t e s ,  w a t e r  y e a r s  1 9 1 6 - 8 R  ■ ,  .*.> ■



£  C  ^

l i f
l-=i
IS 5

>iz  
I ?£
i l l^  ^  c

^ E § 
5 l i
W I
?  - 5

ANNUAL Cil PA STU RE  FRO M  AVERAGE D ISCH A RG E , IN C UB IC  FEET PER  SEC O N D

1 1
n
i i  
= 2 
= - £  
K o3- — — - *

I f

r. S
I  1

>n i
o .
?

i I i I I I  1 8 * 1 1  n  «  I  I

f

I

Io
S's

5 '
I .
I

i

=3 X

e x1

H

. {

:

I

i
r
Hi

-

r

2 * j

1 % f  ?
“3  fc.
r* —

**. '  
-  =T

c  T .  ' 2l 3
*— S “ ;  «
- 7 =
x  X S ^ -
C = =
= 5 £  
i f  -  
1 = 1

•v  ZZ

Ii£
I f  sr — 1
; ? = 5 ***

r .  r , 3 
, 2  _  f t .

c.

A ;  ;
3:
Vi

1 -  i
=

9r ' 
c

b

=■1

4

> :
.  J  3)

1
X? 5

Z

$

I

3
3
3
3

-Ts
*§  I  
2 .  "
c~T

o
3 Joc
a
x

f  r  5 S sT = 
~  ~ ~5.V. r  
; 2 . r- : s 2  
I  'r= _  “  -  2
r ; ? i ^

= ^ j£ 1  “

cj

o '

C/)c
3
3o

CD
CD
OC

Q.

?

«
>r—
>cn7S
>



178 National Water Summary 1988-89—Floods and Droughts: STATE SUMMARIES

l-ajilc (lig. 4. site 5 1. However, at two nearby gaging stations in liie 
upper Tanana Kiver basin, ihe drought was ended by gteatei than 
nomtal snow melt i u i i o H  alter April 1957. l or this repnii. a dnmglii 
was considered to end just belore a year ol generally normal and 
greater than normal (lows (indicated by zero or positive trends in

aniiu.il departures) or just preceding periods ol noticeable high How 
II llte cumulative del'icil lor a given thought is die idetl by the long 
term average annual discharge, then an iudes lo Ihe severity ol the 
thought t an be calculated in icons ol months ol loilg-lcrm average 
How et|im aleul lo the delicti T ile live pimcipal drotighls m Alaska

Table 1. Chronology of major anti other memorable floods and droughts in Alaska, 1949-89
M, • ..m-nci 'l i t ." . .  1 In r.»r|. • n.l. - , « ,» r. . wilhin which ,!n mitinW vVill In' cjumIi -i tl'.it, ,i |t,iili(:tl),li ..iiu<; hu Ifimdsni I - ' ■!l ,i [,,utir:hlur value tor dhiuglil •

' , , 11,1,III > . I |» |' . |I 0 ‘ II, II Sour. • «• ..........  in lciv.ii'■ i p. n iU r| linrn U ji Cji-elippc.il Suivt'v d ll. i. nUii'i in lnun.ilitili I i .   , ' o(iloi|i< .il Suivi y, Sl.ili. .iml
lur ,ii nr|it ip 4t I in tiMi'.-i-1

Drought 1950 57

Flood

Flood
Flood

Flood

Flood

Drought 

Flood , .

Aug 12 13, 1961

Oct 2 15. 1961 
June 1962

Mar. 27. 1964

June July 1964

Spring 1965- 
spring 1966 

Aug 12-18. 1967

Drought 1968 71

Flood or Area affected
drought Date dig. 2)

Flood June 21, 1949 Anchorage area
Drought 1950 - 52 Southeastern Alaska (mainland

southeast ot Juneau and 
islands near Ketchikan)

Upper Yukon River (in Alaska) 
and upper Tanana River 
basins.

Juneau area

Ketchikan area......................
Yukon River and south central 

Alaska (upper Susitna River 
basin).

GuU ol Alaska coastal area

South central Alaska Imiddle 
Susitna River), southwestern 
Alaska IKuskok vim River), 
and Yukon River in Alaska 
(upper Yukon and Koyukuk 
River basins).

Southeastern Alaska (southern 
mainland and islands)

Yukon River in Alaska (middle 
and lower Tanana River basin, 
particularly the Chcna and 
Salcha River basins).

South central tCopper. Mat- 
anuska, and Susitna River 
basins. Anchorage area), 
southwestern Alaska 
(Kuskokwim River). 3nd 
Yukon River in Alaska Imidd’o 
Yukon. Tanana. Ncnana. and 
Koyukuk River basins!

Aug B 11. 1971 South central (lower Maianuska 
and upner and middle Susitna 
River basms. Palmer area) 
and southwestern Alaska 
IKvichak River basml 

South ccn tr jl and southwestern 
Alaska (southern one-halt ol 
these regions, excluding 
lower Kenai and Alaska 
Peninsulas)

South central (middio Susitna 
Riven southwestern Alaska 
(upper Kuskokwim Riven and 
Yukon River at Alaska llowci 
Tanana central Yukon, and 
Koyukuk Rivet basmsi 

Nov It  13. 1974 Nome area

1931 HG Soutrip.iktern Al.uk,i inlands
near Ketchikan and on mans 
land north to J jneau l 

O il 8 1986 Russell Fiord take
O il '0  12. 1986 South central Alaska (Seward

an a lower SuS'tna Rivei
basin and streams w i st ut 
Susitna Wiser rnnuthi 

Juts 14 1987 Black Rapids area tn Tanana 
Rivrr I '. llin

Flood

Drought 1972 76

Drought 1973 80

Flood

Drought

Flood 
I looil

Recurrence
interval
lyoais)

10 to >100 
10 lo  > 3 5

10 to > 3 0

10 to >100

10 to >100 
10 lo  75

Unknown

10 to near 
100

Unknown 

10 to  >100

10 to > 3 5

10 to . tv J

10 to  >35

10 to  > 3 0

1st 30

10 to -3 0

Unknown 
10 to >100

Flood 

f lood Ai,g 25 29 1989 A, hoiage area

U nknow n  

26 l o  -100

Remarks

Largest known peak discharge in some small streams in Anchorage
Delicti Hows Iro rr uoc 1949 to May 1952 in small streams Loss severe 

near Ketchikan

Oelicit (lows on Yukon River Irom June 1950 lo Joly I960 Oeticit How 
ended May 1957 in upper Tanana River basin

High water in Juneau and mainland streams as much as 40 miles 
southeast.

High water in island streams and mainland streams near Ketchikan.
Snowmolt and breakup peaks on Yukon River main stern and scattered 

stioams in the Alaska Range.

Tsunami, loca l and seismic sea waves Irom Groat Alaska Earthguake ox 
tensively damaged coastal communities: lives lost. 115.

Snowmolt and rain on snow caused scattered Hooding o l villages along 
major rivers and some damage to highways

Sho t, extreme low How period o f about 1 year in many streams.

Result of widespiead rainstorms Fairbanks and Nenana almost inundated. 
Most damaging since records began. Lives lost, 6; damage, $85 million.

Severe sireamflow deficits on southern side ot Alaska Range: less severe 
rn other areas Drought began in Aug 1968 and ended in July and 
Aug 1971

Mostly result of widespread rainstorms, antecedent rain and high water 
wero also significant. Damage $10 million

Delicti (lows Irom Cordova lo  the Kenai River, and Anchorage areas, toss 
sevcro on Kodiak Island and Bnstol Bay drainages Started in tall 1971 and 
ended in fall 1976

Stroamtlow deficiencies most sfiveie on northwestern side ot A ljska Range 
and m Salcha Chen.1 River bas.ns, Began in spring 1973 and generally 
ended rri tall 1980

Storm surge Storm waves as much as 10 leet rn depth Hooded parts ol 
Nome Damage. $12 million 

Deficient runolf in some island streams near Ketchikan Lesser deficits else 
whera Extended from May 1981 to Oct 1986

Breakout i ll lake (ruined when adv.ou mg ttubbJM Glacier dammed a front 
Mum than 16 inches o l ram no.tr Seward and 8 inches near talkonrna 

Demugt) >20 million, mostly to mads and the tailroad

Local ceased by a convective rainstorm Damage $1 nullum mostly to 
highway and rvposed Trans Alaska pipeline 

loca l floods on tw o  urban streams in A n ch o ra g e  and, to a lesser extent, 
on other streams in Anchoiage area Damage. ♦ 10 million mostly Irom 
I'Mindation of le fipehtes
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•lie described ill ihomological oid.'i. I lie extent nl lllese thoughts 
.uni tht* iinmiiil departures Iio iii die long lenn me,in How .tie shown 
m ligiue -I.

The drought ol I'lSii S.1 heg.m wilh defied Mows in south 
eastern Alnskn m Deeemhei 19-19 oi I,mu.in 1*15(1 in most iii.iuil.nnl 
siienuis I i o i i i  Junemi Mitilhwaiil | msl Wiuugell .mil m most ishiml 
slieiims iieru Ketchikan. I he drought ended in either April oi May 
1952. The annual departures lot Fish Creek neai Kelelnkan dig I. 
site 11 show that this drought is ihe sixth mnsi severe in ueaily 7(1 
years ol record: thus, die leeurreiue mien .il is slightly gieaiei limn 
III yenis. I lowever. Ihe reennenee inlet sal ol the di ought, as i el leeled 
m sitcamllou records at most mainland gaging stations, is Ui 15 
years. Where the thought was most scvete. the cumulative delicti at 
the end of the period w as et|iti valent to 5 t> months ol nvciugc How.

The drought ol 19511 x7 alleeleil the upper Vukoii River ha 
sm (m Alaska), which includes the upper Tanana Kivei hasin. I lie 
tlriHiglll was less severe laillie i west along the Alaska Kange. < )n 
die main stem of the Yukon Kivcr. delicti flows began in June 1950 
at Daw son City in Yukon Territory. Canada, npsttcnm lioni the Alaska 
holder. The cumulative delieil in the almost 7 y ears ol drought was 
equivalent lo ahoul I year ol average How.

The drought ol I'JftX 71 resulted lim it severe deficits in 
slreamlJow in south-central Alaska outside the Maritime Climatic 
/one: the 5-year drought includes it more severe short-term drought 
in I9(>9. Deficits were less extreme in adjacent areas, notably the 
Anchorage area, ihe Kuskokwim Kivcr basin, and m siicums dial 
drain northward Irom the Alaska Kange to the lamina Kivcr. Defi­
cits also were less extreme in the central Yukon Kivcr main stem and 
Koyukuk River basin. ITfccls ol the drought were marginal in the 
Skagway area in southeastern Alaska and in low -altitude streams on 
the Kenai Peninsula. The drought ended with high How s that began 
in June and July I ‘>71 and the floods of August S I I .  I ‘)7I (see lie. 
5. site 5). Cumulative deficits in the most severely affected areas 
were equivalent to about 10 months ol average slreamllow.

file drought o f 1972 70 resulted Irom severe llovv deficits 
in south-central Alaska streams in the high-all itutle areas o f the Kenai 
Peninsula, in the Anchorage vicinity, and in coastal areas from 
Cordova to Seward. Drought conditions had begun to develop in 
water year I96X in these areas bill were interrupted by the floods of 
October 1909 dig. 3. site 2: U.S. Geological Survey. 1975), The 
drought was less severe on Kodiak Island ami in die Hrislnl Day 
ill.images ol southwestern Alaska. Deficits in cumulative departures 
in the most alleeleil streams were equal to about I year of normal 
flow.

In tv ruts o f total llow delieil and length, the regional drought 
o f 197.1 stt was the most severe everywhere in Alaska since 
streamflow recordkeeping began. In the most severely affected 
di.image basins, those o f the Salcha Kivcr I lie. -I, site hi and the ad­
jacent Cltena Kivcr. the cumulative del ieits at the end o f the drought 
period were equivalent lo 2-2.5 times the normal annual llovv. T he 
ending dale o f this drought differed among stations. The period o f 
less than average llovv s ended in fall I9SII on the Salcha River and 
m Decemhet l l*7Sou die Tatiana Kivei at Xcnana. hut peiststed until 
Septemlvi Pt.s.l oil the Clicita Kivei al F.iiihanks. Sevcie deficits 
extended westward to the Kuskokwim River basin dig. -I. site 4): 
deficits were less severe in adjacent areas that extended northward 
into the mam stem ot Ihe Yukon River anti the Koyukuk River basin 
and sotilliwattl to p.uts ot the Susitna River basin.

Delieil slreamllow m Alaska pimianty affects auadiomous 
lislt. which may not have sufficient siteamllow tomigiaie upstream 
it) spawn, ot affects the eggs alter spawning, which may not survive 
tl they are exposed by decreasing stream levels Long periods of 
delicti rainfall commonly lead to declines in gromid-walet levels, 
which, m turn, deciease base lit ol streams, decrease available 
so " i | v  I i o i i i  small yield wells, and lower water levels m i c e  tc.itinn.il 
lakes V decrease in soil moisture eatlcreate poor growing cnildf 
lions lot plants and an increased potential loi nunh.i lues

WATER MANAGEMENT

Hccausc ol the ii'I.iiivc abundance ol water lot the small 
population and laige si/e ol Alaska, intensive watei in.iiiagcnicni ol 
most ol the State’s slicams is not needed However, some aspects 
ol watei niniiiigcinciil .tie necessary. I hese aieas ol responsibility 
include llood plain management, llood warning systems, and vv.tivi 
use management during droughts.

/  l u i h l  I ' I i i i i i  U t i i h w i ' i n i  i i l  M.inageineiil ol llood plains at 
the Stale level is the icspousihiliiy ol the Alaska Department ol 
('< hi n inn nl y and Kegiou.il Allan s I lie pi meipal federal tesponsi 
hilnv lies with the I etlei.il l.meigency Management Agency, which 
coordinates the National flood Insuiaiicc Program and studies ol 
flood pome areas I .ocally.commimitie may or may not have been 
granted llood plain management ronlrol, which depends on ilicii 
c lass ifica tion hy the State ( lo t example, c ity , honm gli. or 
iiniiicoiporated areal, locoipoialetl cities and honitiglis am peimit 
ted hy Slate statutes to have llood-eonliol responsibility, but many 
have not assumed it Most ot the larger Alaska communities are 
included in the National I looil Insurance Program. A ll three gov 
ci'imciilal lev els local. Stale, and federal have some management 
icspousihiliiy lor development on llood plains or coastal areas and 
c K roachmeni on wetlands.

T he only large-scale, llood-control project in Alaska is the 
Moose Creek Reservoir on the Cltena River item faith,inks, w hich 
is operated by the U.S. Army Cmpx n f Engineers. IToodwaleis are 
stored temporarily in the reservoir, anil during extreme floods can 
he diverted from the Cltena River into the Tanana River. 'Hie llootl- 
control project also incorporates levees built along the Tanana River 
on the southern side ol fan hanks. In oilier areas o f the Stale, dikes, 
levees, nnd drainage ditches have been built to control more local­
ized Hoods.

//<««/-IIi/iw /rg  St vii'iuv.- T he National Weather Service 
maintains a River fmccast Center in Anchorage that is responsible 
lor issuing llood warnings for inhabited areas of the State. One ol 
their principal llood-prediclion tools is river-stnge information from 
about (it) sites; ahoul one-third ol the" sites are active U.S. Geo­
logical Survey gaging stations, and another one-third are at discon­
tinued Geological Survey gaging stations. The River forecast Cen­
ter also monitors spring ice hteakupson the major riv ers (principally 
die Kuskokwim and Yukon) that are particularly subject lo iee-jam 
Hooding. The Alaska Division ol Emergency Services also has llood- 
warmng responsibilities and arranges lor evacuation o f threatened 
communities. T he U.S. Department o f Commerce's Alaska Tsunami 
Warning Center in Palmer issues warnings for potential tsunamis 
following earthquakes.

W uin-I se M u inw m i'n l Purina Prnttahts. No explicit 
provision exists at any governmental level for management o f 
droughts in Alaska. However, the Alaska Department o f Natural 
Resources, which administers water rights, has some implied au­
thority in tile allocation of water in streams during low flow peri­
ods The Alaska Water I »e Act (Alaska Statutes 4(i.l5.(l|0.27(l| 
provides lot msiieam water rigltis, hut the administrative process 
necessary to reserve msiieam water rights has been completed for 
only a lew streams, lite water tights o f the larger hydroelectric 
projects usually contain prov isioos for minimum flow s if  the si ream 
downstream Irom ihe ptojcci contains lislt.
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A l a s k a
Surface-Water Resources

Alaska contains more limn 40 percent of the Nation's surface-water 
resources, bin m.isi of ilic rivers ami lakes arc undeveloped and unalfecicd 
by humans However, water is not always available where and when il is 
needed Tor example, die most readily available and economical local water 
sources will tic insufficient 10 meet projected demands at Anchorage and 
Juneau. Surface-water sources are not always dependable during the winter; 
some streams freeze completely or have periods of very low flows or no 
flow Conversely, too much water occasionally is a problem. Icc-jam Hoods 
are common on many rivers during periods of snow melt, and summer Hoods 
have caused extensive damage on other streams.

Generally, surface water is of suitable quality for most uses; but, 
ill some areas, local degradation occurs from human activities or from narural 
causes Suspended sediment m glacier-fed risers makes the water unsuitable 
for most uses without some treatment. Alaska's principal surface-water issues 
are lo maintain its good water quality, lo minimize adverse effects on water 
resources when development occurs, and to improve conditions adversely 
affected by development.

Surface water supplies 32 percent of the State's population and 
78 percent of the total water w ithdrawn for offstrcam use. Only 18 percent 
of this use is for public supply; the remainder is for fish processing, pulp 
nulls, mining, and other industrial uses In !(J80, water used instream for 
hydropower gcncrauon was 3 5 times more than tliat used offstrcam. Surface- 
water withdrawals in Alaska in 1980 for various purposes and related statistics 
are given in table I.

GENERAL SETTING
Wahrhaftig (1965) defined four major physiographic 

divisions—Pacific Mountain System. Intcrmontanc Plateaus. Rocky 
Mountain System, and Arctic Coastal Plain (fig. I). The Pacific 
Mountain System contains the Coast Mountains, Alaska Range. 
Aleutian Range, Aleutian Islands, and a parallel southern arc of 
lower elevation mountains in the islands o f southeastern Alaska and 
along the G ulf o f Alaska. The Intcrmontanc Plateaus, which con­
sist o f dissected uplands, broad alluvial valleys, and lowland basins, 
lie between the Alaska Range and the Brooks Range o f the Rocky 
Mountain System.

Alaska has four climatic zones (Hartman and Johnson, 
1978, p. 59-61)—Maritime. Transition. Continental, and Arctic 
(fig. I). The State's high mountain ranges, extensive ocean bounds, 
and vast size—one-sixth o f the total area o f the United States—are 
the principal causes o f the great differences in climatic conditions 
and in the diverse patterns and amounts o f runoff throughout the 
State. From the southern pan o f the Maritime Zone to the northern 
part o f the Arctic Zone, average annual precipitation and 
temperature range from 320 to 5 inches and from 45 to 10 °F 
(degrees Fahrenheit), respectively. In the Maritime Zone, two-thirds 
o f the annual precipitation occurs from September through March; 
October usually is the wettest month (fig. 1. bar graph for Annene). 
The driest period is from mid-May through July. In the Continental 
and Arctic Climatic Zones, about two-thirds o f the precipitation 
falls from June through November and the driest months are March 
through May (fig. I. bar graphs for Talkeetna and Barrow). In the 
Transition Zone, seasonal precipitation patterns arc not sharply 
defined, fluctuate from year to year, and may resemble those of 
either the Maritime or Continental Zones. In low-elcvation areas 
of the Maritime Zone, snow falls but usually melts fairly rapidly.

Table 1. Surface-water facts for Alaska
(Data may not add to totals because ot independent rounding Mgal/d = million 

gallons per day. gai/d ■ gallons per day, < =  less than Source Solley. Chase 
and Mann. >083)

POPULATION SERVED BY SURFACE WATER. 1980
Numpor Ithousands! 127
Petcentaoe o l total population 32
From public walor-Supply systems

Numoer (tbousandsl 113
Percentage ol total population 28

From rural sell-supplied systems
Number ttt’ousandsi '4
Percentage o l total population 4

OFFSTREAM USE, 1980
F e r S M W A i t n  W it h d r a w a l s

Surtace water and ground water, total IM gal/dl 220
S-jitace water only (Mgal/d) 170

Percentage ol total 77
Percentage o l total excluding withdrawals lor

thermoelectric power 78
Category o f use

PuOiic supply withdrawals
Surface water iM gai/di 30
Percentage ol total surface water '8
Percentage ol total public supply 57
Per capita igai/d l 265

Rurai-supply withdrawals
Domestic

Su-face water (Mgai/dl 0 1
Percentage of total surface water <1
Percentage o l total rural domestic 1
Per capita igat/dl '0

Livestock
Surface water iM gal/di . . 9 1
Percentage ot total surface water C
Percentage o l total livestock 50

industrial self-supplied withdrawals
Surface water iM gal/di 14C
Percentage of total surface water . . 32
Percentage ol total industrial sell-supplied

including withdrawals lor thermoelectric power 91
Excluding withdrawals lor thermoelectric power 95

Irrigation withdrawals
Surface water IM gal/dl 0
Percentage ol total surface water 0
Percentage o l total irrigation . 100

INSTREAM USE, 1980
Hydroelectric power IMgal/dl 770

Along the Arctic coast, snow generally falls from mid-September 
to mid-June but may occur in July and August. At higher eleva­
tions, snow falls throughout the year. Glaciers cover 5 percent of 
the State and are present mainly in the Coast Mountains, the Alaska 
Range, and the mountains bordering the G ulf o f Alaska.

Average annual runoff for the State is about 25 inches, 
but the amount varies significantly depending on location (fig. I). 
In southeastern Alaska, ave age runoff is about 150 inches, but lo­
cally it may be as much as 300 inches (not shown on map). At the 
other extreme, runoff averages about 8 inches north o f the Brooks 
Range, but the average is only 4 inches in some Arctic coastal areas. 
No consistent statewide, long-term trend in streamflow is evident 
in the bar graphs o f average annual discharges in figure 2.

Seasonal variations in streamflow result from precipitation 
and temperature fluctuations; ranges in basin elevation; and the ef­
fects o f natural storage and release from the snowpack, glaciers, 
and lakes. Most streamflow patterns in the Maritime Climatic Zone 
are similar to those for Fish Creek (fig. 1); peak-flow penods occur
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1—  Line o f  e q u a l  a v e r a g e  a n n u a l  p re c ip i ta t ion
In terval, in inches, is variable

Line  o f  e q u a l  a v e r a g e  a n n u a l  ru no f f
Interval, in inches, is variable

♦  N a t iona l  W e a t h e r  S e rv ic e  p re c ip i ta t ion  
g a g e — M o n th ly  data show n in bar 
graphs

A  U S G S  s t r e a m - g a g i n g  s t a t i o n  —M onth ly  
data show n in bar graphs

A n n a n e

CLIMATIC Z O N E S

F i g u r e  1. A v e r a g e  a n n u a l  p rec ip i ta t io n  a n d  ru n o f f  In A la s k a  a n d  a v e r a g e  m o n th ly  d a t a  fo r  s o l e c t e d  s i te s .  1951-80 .

iSourcei Prscip-taticn -  annual da'a moditieo irom National Weather Service '972. monthly oata t'om Natona Oceanic and Atmoscnerc Adnvmjttation » Bunotf 
annual data *rom Gcoert, Graer*k 4"d *.rug. 1995 D'Vnatge-monthly and reaine a icharse data ana discharge data at mouth o' principal '•v*tv 'rum a S 
Geo'og<ai Surve. '”•» Pnyvograprn: dagram from Marnjon !969 d'.ivont from yVahrna't 5 '966 Climatic ronea'rom Hartman a^d Johnaon 19:9 ,
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in the fall and spring due to rainfall and snowmelt, respectively. 
However, the seasonal flow distribution in some southcastern- 
mainland streams, whose basins contain glaciers in their higher 
elevations, are similar to those for other high-elevation mountain 
streams throughout the State.

The seasonal flow pattern o f the Susitna River (fig. 1) is 
characteristic o f most large major rivers and o f streams in the State's 
interior, but the temporal distribution in flow varies with basin eleva­
tion, latitude, and relative amounts o f natural itorage in lakes and 
glaciers. Discharge increases when snowmeit at lower elevations 
begins in late May or June, and it peaks in the following month; 
flow is sustained through ihe summer by rain, snowmelt at higher 
elevations, and runoff from glaciers. Most low-elcvation basins have 
two high-fiow periods—during the spring snowmelt period and a 
late-summer rainy period. The Kuparuk River (fig. 1) is 
characteristic o f streams on the Arctic Coastal Pl..in that have short, 
intense, snowmclt-runoff periods but little response to summer rains.

According to Iseri and Langbein (1974), 16 rivers in Alaska 
qualify as "la rge" rivers because average annual discharge exceeds
17,000 ftVs (cubic feet per second) or 11,000 Mgal/d (million 
gallons per day). Estimated average discharges at the mouth of the 
16 rivers are shown in figure 1.

Lakes cover about 1 percent o f Alaska. Ninety-five lakes 
have a surface area larger than 10 m i2 (square miles), eight are larger 
than 100 m i2, and one (Diamna Lake) has an area o f 1,000 m i2 (Bue, 
1963). The State has an estimated 3 million lakes larger than “ pond- 
size," mainly in lowland areas o f the Yukon-Kuskokwim Delta, 
Yukon Flats, and Arctic Coastal Plain. Twenty-two reservoirs 
(fig. 2) have usable storage capacities o f more than 5,000 acre-ft 
(acrc-fcct) or 1,600 MgaJ /m illion gallons).

PRINCIPAL RIVER BASINS
The Alaska Water-Resources Region, which coincide:, with 

the State o f Alaska, contains six subregions (fig. 2). The tabula­
tion below (modified from Balding, 1976) summarizes runoff 
originating in each subregion. I f  part o f the drainage area is in 
Canada, the drainage size and inflows to Alaska arc given in 
parentheses.

I m 1 =  s q u a r e  m i l e s ;  f t ’/s =  c u b i c  f e e l  p e r  s e c o n d l

Subregion

Drainage
area

1 thousand 
mi*)

Runoff
(thousand

ft* /*)
Subregion

Drainage
area

(thousand
mi*)

Runoff
(thousand

ft*/al

Southeast
South-Central
Southwest

45 (351 
80 (t) 

108

500(120) 
207 (5) 
224

Yukon
Northwest
Arctic

210(133)
67
81

154 (781 
78 
44

The location o f the subregions, and long-term variations 
in streamflow at representative strcamflow-gaging stations, arc 
shown in figure 2. Streamflow characteristics and other pertinent 
information are given in table 2 The Hydrologic Unit Map for 
Alaska is being revised. Table 2 and figure 2 use provisional in­
formation from die proposed map. A few subregion boundaries and 
names were changed from the previous map.

A la s k a  Region 
Southeast Alaska Subregion

The Southeast Alaska Subregion encompasses the moun­
tainous, glaciated southeastern panhundle o f Alaska and includes 
hundreds o f islands, which comprise 37 percent o f the subregion's 
area. Most drainage basins in the subregion are smullcr than 200 
m i2; however, basins with headwaters in Canada are larger. Runoff 
from the subregion (including inflow from Canada) is almost as 
much us that o f the Mississippi River,

Twelve hydroelectric reservoirs (mountain lakes that have 
been dammed at their outlets) have a total usable storage capacity 
o f 624,000 acre-ft or 203,400 Mgal. Blue Lake (150,000 acre-ft 
or 48,900 Mgal) and Long Lake (140,000 acre-ft or 45,600 Mgal) 
have the largest usable storage capacities. The Snettisham Project 
(Long Lake) has 70,000 kW (kilowatts) of power generation capa­
city; the capacity o f each of the other powerplants is less than 25,000 
kW. The largest natural lake is Bering Lake (surface area about 
17 m i2) near Cordova. Offstrcam users are pulp mills at Ketchikan 
and Sitka, seafood processors, and public water-supply systems. 
The development o f small, local streams to meet growing demands 
in outlying areas is being considered at Juneau.

South-Central Alaska Subregion
The South-Central Alaska Subregion lies between the crest 

o f the Alaska and the Aleutian Ranges and the G u'f o f Alaska and 
includes Kodiak Island (Alaska's largest island at 3.670 m i2) and 
several smaller islands. The principal river basins—the Copper and 
the Susitna—comprise 56 |)erccnt of the subregion. Tustumena Lake 
(117 mi2) is the largest lake, and 15 other lakes are 10 m i2 or larger 
in area.

Four hydroelectric reservoirs have a total usable storage 
capacity o f 380.500 acre-ft or 124,000 Mgal. Eklulna Lake, with 
163,300 acre-ft or 53,220 Mgal o f usable capacity, is the largest 
and supplies the Eklutna project (30,000 kW).

Offstrcam uses are for pu^'ic water supply and industrial 
use. primarily seafood processing. The Municipality o f Anchorage, 
home to half o f Alaska's population, has begun construction o f a 
pipeline to Eklutna u ike  lo augment the water supply in developed 
areas. Water from the glacier-fed lake w ill have to be treated to 
remove suspended sediment; also, an alternate means o f power 
generation w ill be provided to compensate for power lost in the 
Eklutna project. The municipality recently has embarked on a pro­
gram to reduce pollution o f urban streams.

Southwest Alaska Suoregion
The Southwest Alaska Subregion includes basins that drain 

to the southwest into Kuskokwim and Bristol Bays, the Aleutian 
Islands (6,820 m i2), and many other islands. The principal river 
basins—the Kuskokwim. ihe Nushagak, and the Kvichak—comprise 
64 percent o f the subregion. Iliamna, Becharof, Naknek. Clark, 
and Dali Lakes have surface areas o f 1,000, 458, 242, 110. and 
100 mi2, respectively; 5C more lakes are 10 nu2 or larger. The in­
terconnected stream and lake systems draining to Bristol Bay con­
stitute the most productive area for salmon in Alaska. Floods, par­
ticularly those caused by recurrent ice jams, occur along the
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Kuskokwim River and other large streams, Relatively small amounts 
o f water arc withdrawn for domestic supply, mining, and fish 
processing,

Yukon Subregion
The Yukon Subregion is virtually equivalent to the Yukon 

River basin, which extends across interior Alaska between the 
Alaska and the Brooks Ranges. Outflow at the mouth o f the Yukon 
River is about 225,(XX) ft’ /s or 145,000 Mgul/d; inflow from Canada 
(table 2, site 10) is about 83,000 f t ’/s or 53,600 Mgal/d. Major 
tributaries arc the Tanana, die Porcupine, and the Koyukuk Rivers. 
According to Bue (1963), the largest lakes in the subregion are Kgun 
Lake (31 m i2) and Tetlin Lake (27 m i2). Eight other lakes in the 
Yukon Delta and another farther upstream are 10 m i2 or larger. 
Floods on the Yukon River and its major tributaries are causci by 
ice jams in May or early June and by rainstorms later in the year. 
The maximum recorded discharge (1,030,000 ft ’ /s cr 666,000 
Mgal/d) on the Yukon River was at Kaltag (drainage area, 296,000 
m i2) on June 22. 1964. Extreme floods in the Tanana River basin 
occur in July or August from a combination of runoff caused by 
melting o f snow and glacier ice at high elevations and areasvide 
rainstorms. The State’s most damaging flood occurred August 15. 
1967, on the Chena River, when about 95 percent o f Fairbanks was 
inundated. Floodwaters o f the Chena River are temporarily stored 
(since 1931) in Moose Creek Reservoir, which has a capacity of
160,000 acre-ft or 52,000 Mgal, and may be diverted to the Tanana 
River when reservoir capacity is exceeded. Principal water uses 
are for cooling fossil-fuel powerplants, placer mining, and public 
water-supply systems. The principal surface-water issue in the 
subregion concerns placer mining and its effects on water quality; 
particularly, how to efficiently control the amount o f sediment 
downstream from the mining area.

Northwest Alaska Subregion
The Northwest Alaska Subregion consists o f the drainage 

basins o f rivers that flow westward into Kotzebue and Norton 
Sounds. The principal rivers are the Kobuk and the Noatak; their 
basins comprise 36 percent o f the subregion. Although their drainage 
areas are similar, flow in the Noatak is only about three-fourths 
that o f ihe Kobuk River. Selawik Lake—a tidal, saline lake 
(400-mi1)—is the largest in the subregion. The largest freshwater 
lakes are Imuruk Lake (26 mi2) and Walker Lake (14 m i2) (fig. 
2). Surface water is used mainly for rural domestic purposes and 
for a few public water-supply systems.

Arctic Subregion
The streams in me Arctic Subregion (low northward from 

the Brooks Range into the Arctic Ocean. The Colville River—the 
subregion's largest—flows eastward for 200 miles before turning 
north; its basin comprises 29 percent o f the subregion. Teshckpuk 
Lake has a surface area o f 315 m i2; two other lakes are larger than 
10 m i2. Because o f the underlying permafrost, more than half of 
the flat, western pans o f the coastal plain arc covered by shallow 
lakes. Water is used mainly for domestic purposes and for petroleum

development and production. The rivers, except for a few that are 
fed by springs have no-flow periods during the winter. The larger 
deep lakes arc a more dependable water-supply source. I f  water 
is withdrawn during the winter from shallow lakes or from rivers, 
the ’ ‘overwintering”  habitat o f fish can be impaired or destroyed.

SURFACE-WATER MANAGEMENT
The "Alaska Water Use A c t" (Alaska Statutes 46 15.010- 

270, enacted in 1966 and amended in 1980) defines the doctrine 
o f prior appropriation authorized by the State Constitution, and it 
delegates administration o f the act to the Alaska Department of 
Natural Resources (A t)N it). The act states "Wherever occurring in 
a natural state, the waters arc reserved to the people for common 
use and arc subject to appropriation and beneficial use and to reser­
vation of instream flows and levels o f w ater,. . . "  (Alaska Depart­
ment o f Natural Resources, 1985, p. 39). The regulations provide 
for certifying water rights for users prior to 1966 and for obtaining 
rights to appropriate surface and subsurface waters thereafter. ("A p ­
propriate" means to divert, impound, or withdraw water or lo 
reserve water for instream uses, including fisheries, navigation, 
recreation, and water-quality purposes (Alaska Department o f 
Natural Resources, 1985, p. 48).) Dam safety is also covered in 
the act.

The Alaska Department o f Environmental Conservation 
enforces Alaska’s Water Quality Standards established in Title 18. 
Chapter 70 o f A laska Administrative Code. The standards identify 
limits to allowable pollution (Alaska Department o f Environmental 
Conservation, 1979). The Alaska Department of Fish and Game. 
Alaska Statutes 16.05.840 and 16.05.870, has permit jurisdiction 
over activities that could affect fish (Alaska Department o f Fish 
and Game, 1984).

Alaska has 25 rivers in the National Wild and Scenic Rivers 
System; 12 other rivers are being studied for possible inclusion. 
The designated rivers are administered by the following U.S. 
Department o f the Interior agencies: National Park Service, Fish 
and Wildlife Service, and Bureau o f Land Management. These agen­
cies and the other Federal land-management agencies in Alaska— 
the Forest Service (Department o f Agriculture) and the Department 
of Defense—also have water-related responsibilities. The U.S. Army 
Corps o f Engineers, U.S. Coast Guard, U.S. Fish and Wildlife Ser­
vice, National Marine Fisheries Service, and U.S. Environmental 
Protection Agency have review and permitting responsibilities for 
specific activities on navigable rivers, wetlands, anadromous fish 
streams, and other water bodies.

The Alaska Department o f Natural Resources, Division 
o f Geological and Geophysical Surveys (dggs), is the designated 
State agency responsible for watcr-data collection. Most long-term 
surface-water data are collected and interpreted by the U.S. 
Geological Survey in cooperation with other Federal, State, and 
municipal agencies. Short-term, special-purpose data arc collected 
by the U.S. Geological Survey, DOGS, and other agencies. The 
dgos, in cooperation with the U.S. Geological Survey and other 
State and Federal agencies, has developed and implemented an 
Alaskan Water Resources Evaluation (aware) Plan to coordinate 
watcr-data collection and water-resource studies in the State (U .S. 
Geological Survey and Alaska Department o f Natural Resources, 
1985).
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Table 2. Solected streamflow characteristics of principal river baslna In Alaska
IGaging atanon Period o l analysis >s lor ihe water yoars used to compute aver ago discharge and may diller Irom that used to compute other slreamllow characteristics 

Strnarnllow characteristics The 7 day II) year low How is a discharge statistic, the lowest mean discharge during 7 consecutive days of a -oar will he equal 
to or -ess than this value on the average, once evary '0  years The average discharge is Iho arithmetic average o l annual average discharges during 'he period 
ol analysis Tne 100 year llood >s that How that has a 1 perconl chance o l Doing equated or e»cooded m a given year Abbreviations Do = ditto, mi1 = square 
nii'es. i t 1 s =  cubic leot per seconq Sources Reports o l the U S Geological Survey I

Site Gagmg nanon Slreamllow characteristics
no
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't
Name am)
USGS no
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si

anaiyiii

1 day. 
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low Itow 
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discharge
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Water-resourcos regions and suotegons modified trom Seaber and others. 1964. Surface water resources deveiooment from Alaska Department ot Natural Resources 
t983, and trom H itt, 1965, dischargo data horn U S Geological Survey tiios t



National Wstor Summary -  Surfaco-Wator Resources

SELECTED REFERENCES
Alaska Department of Environmental Conservation, 1979, Water quality 

standards: 34 p.
Alaska Department of Fish and Game, 1984, Obtaining a habitat protec- 

lioi. permit under AS 16.05.870 (Anadromous Fish Act) and AS 
16.05.840; Habitai Division, 8 p.

Alaska Department of Naturul Resources, 1983, DNR Water management 
dam inventory: Dam Safety Office, Division of Land nnd Water 
Management (computerized data base).

  1984, Water user's handbook: Water Management Section, Divi­
sion of Land and Water Management, 48 p.

 1985, State of Alaska instream flow handbook—A guide to re­
serving wEter for instream use: Water Management Section, Division 
of Land and Water Management, 49 p.

Balding, G. 0 ., 1976, Water availability, quality, and use inrlaska: U.S. 
Geological Survey Open-File Report 76-513, 292 p.

Bue, C. D., 1963, Principal lakes of the United States: U.S. Geological 
Survey Circular 476, 22 p.

Gebert, W. A., Graczyk, D. J., and Krug, W. R., 1985, Average annual 
runoff in the United States, 1951 -80: U.S. Geological Survey Open- 
File Report 85-627, scale 1:2,000.000.

Harrison, R. E., 1969, Shaded relief map of Alaska, p. 58, in U.S. 
Geological Survey, 1970, National atlas of the United States of

America: Washington, D.C., U.S. Geological Survey.
Hartman, C. W,, and Johnson, P. R., 1978, Environmental atlas of Alaska: 

University of Alnska, Institute of Water Resources, 101 p.
Hitt, K. J., compiler, 1985, Surface-water and related-land resources 

development in the United Stales and Puerto Rico: U.S. Geological 
Survey special map, scale 1:3,168,000.

Iseri, K. T., and Langbein, W. B., 1974, Large rivers of the United States: 
U.S. Geological Survey Circular 686, 13 p.

National Weather Service, 1972, Mean annual prccipttation-lnches: Na­
tional Weather Service [Alaska), map.

Scaber, P. R., Kapinos. F. P., and Knapp, G. L., 1984, Slate hydrologic 
unit maps: U.S. Geological Survey Open-File Report 84-708. 198 p.

Sollcy, W. B., Chase, E. B., and Mann, W. B., IV, 1983, Estimated use 
of water in the United Stales in 1980: U.S. Geological Survey Cir­
cular 1001, 56 p.

U.S. Geological Survey, 1976-84, Water resources data for Alaska, water 
years 1975-83: U.S. Geological Survey Water Data Reports AK-75-1 
to AK-83-1 (published annually).

U.S. Geological Survey and Alaska Department of Natural Resources, Divi­
sion of Geological and Geophysical Surveys, 1985, Alaska water 
resources evaluation, 5-year plan, 1985-1989: 49 p.

Wahrhaftig, Clyde, 1965, Physiographic divisions ol Alaska: U.S. 
Geological Survey Professional Paper 482, 52 p.

FOR ADDITIONAL INFORMATION
District Chief, U.S. Geological Survey, Suite 201, 4230 University Drive, Ancnorage, AK 99508-4664 

Prepared by R. D. Lamke

i i  Y '  T  * •  4 s  * 1 .  1
- • I :  . . . V A  N p n  <



£  y c e r p - f W i  U % 6 5  
\ j J c d e f  f e s & s U 'S  C v o p e - r c u h v x -

2 . 2 ,  m /

U.S. GEOLOGICAL SURVEY - ALASKA

Perspective

T h e  U.S. G e o l o g i c a l  Survey (USQS) is a natural resources assessment Bureau 
of the Department of the Interior and is the N a t i o n 1s largest ea r t h - s c i e n c e ^  
r e s o u r c e  a g e n c y .  It is a n o n - r e g u l a t o r y■ n o n  m a n a g e m e n t  a g e n c y  w h o s e  
mission is:

"to p r o v i d e  h y d r o l o g i c ,  g e o l o g i c ,  a n d  t o p o g r a p h i c  information that 
contributes to the wise management of the N a t i o n ' s  n a t u r a l  r e s o u r c e s  
a nd that promotes the safety a nd well-being of the public".

The USGS was created in 1879, and water-resources investigations have been a 
p a r t  o f  it's p r o g r a m  s i n c e  inception. The general objective of the Water 
Resources D i v i s i o n ,  US G S ,  is to p r o v i d e  the h y d r o l o g i c  i n f o r m a t i o n  a nd 
u n d e r s t a n d i n g  needed for optimum utilization and management of the Nation's 
water resources. This is accomplished through data collection, interpretive 
a p p r a i s a l s ,  b a s i c  a n d  a p p l i e d  r e s e a r c h  in h y d r a u l i c s  and hydrology, and 
providing scientific and technical assistance to other agencies.

The Water Resources Division of the USGS accomplishes these missions through 
cooperatively funded programs (50-50) with S t a t e  a n d  l o c a l  a g e n c i e s ,  full 
funding by other Federal Agencies, and some direct appropriations. Our goal 
at the District (state) level is to maintain c o m m u n i c a t i o n  a n d  c o o p e r a t i o n  
w i t h  the p r i n c i p a l  s t a t e  w a t e r  a g e n c i e s  so t h a t  the s t a t a  is p r o p e r l y  
r e p r e s e n t e d  in the n a t i o n a l  c o n t e x t .  T h e  d e s i r e d  r e s u l t  is a b r o a d ,  

progressive, and flexible cooperative water-resources program in A laska that 
meets bot h  state and national needs.

T h e  W a t e r  R e s o u r c e s  D i v i s i o n  p r o g r a m  in A l a s k a  c o n s i s t s  of h y d r o l o g i c  
monitoring activities and in-depth scientific investigations of hydrology.

Hydrologic M o n i toring for Alaska

Collection of stream flow data by the Geological Survey in the T e r r i t o r y  of 
A l a s k a  b e g a n  during the summer of 1906 in connection w it h  placer mining for 
gold near Nome on the Seward Peninsula. Data collection expanded in 1907 on 
the S e w a r d  P e n i n s u l a  and into the Y u k o n  and T a nana River basins. In 1913, 
efforts shifted to a general reconnaissance of the water-power p o t e n t i a l  of 
m a n y  s i t e s  i n  the l o w e r  C o p p e r  R i v e r  b a s i n  a n d  in southeast Alaska. In 
1921, data collection in A laska by the U.S. Geological Survey halted but was 
r e s t a r t e d  in 1946. B y  1950, t h e r e  w e r e  47 active stream-gaging stations 
operated by the U.S. Geological Survey. A  b a r  g r a p h  s h o w i n g  a h i s t o r y  of 
the n u m b e r  o f  c o n t i n u o u s - r e c o r d i n g  s t r e a m  gages operated in A laska since 
1946 is attached.

S t r e a m f l o w  d a t a  h a v e  b e e n  c o l l e c t e d  c o n t i n u o u s l y  b y  the U.S. Geological 
Survey at about 230 sites for 5 or more years and about 160 sites for 10 or 

m o r e  y e a r s .  Most of those records have been collected in Southeast Alaska, 
developed areas of South Central Alaska, and w i t h i n  the Tanana R i v e r  b a s i n .  
In the " l o w e r  48" the density of stream-gaging stations is about 1 gage per 
400 square miles. By comparison, Alaska c o n t a i n s  m o r e  c h a n  40 p e r c e n t  of 
the n a t i o n ' s  s u r f a c e - w a t e r  resources, however the density of streain-gaging 
stations is only about 1 gage per 6,000 square miles.
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T h e  m a x i m u m  number of stream-gaging stations operated during one w a t e r  year 
was 130 stations in 1972. During the 198 9  w a t e r  y e a r ,  w e  c o l l e c t e d  d a t a  
f r o m  85 s t r e a m - g a g i n g  s t a t i o n s ,  which is about 33 percent fewer stations. 

"One of the principal reasons for this reduction ir. s t r e a m - g a g i n g  a c t i v i t y ,  
e s p e c i a l l y  d u r i n g  the 1980's has been the reduction of cooperative funding 
from State, local and other agencies who e x p e r i e n c e d  b u d g e t  c u t s  in t h e i r  
p r o g r a m s .  (See a t t a c h e d  f i g u r e  a nd table showing funding sources for the 
current stream gaging p r o g r a m ) .

D a t a  for a b o u t  2 , 5 6 0  s u r f a c e - w a t e r  s i tes, including data for 96 Canadian 
stations, are stored in the USGS National W a t e r  I n f o r m a t i o n  S y s t e m  (NWIS) 
d a t a  b a s e  for A l a s k a .  A m o n g  t h e s e  s u r f a c e - w a t e r  s i t e s  a re ab o u t  1,880 
streams, 630 lakes, 33 meterological sites and 11 estuaries.

I n f o r m a t i o n  for about 17,000 ground-water sites is stored in the data base. 
The aerial distribution of the data is about 6,400 sites in the Municipality 
of A n c h o r a g e ,  2,610 sites in the Kenai Peninsula Borough and 1,630 sites in 
the F a i r b a n k s  N o r t h  S t a r  B o r o u g h .  T h e  r e m a i n i n g  s i t e s  a r e  i n  t o w n s ,  
v i l l a g e s  and remote areas scattered across the State. Some of the earliest 
g r ound-water d a t a  w e r e  c o l l e c t e d  in 190 3  f r o m  w e l l s  n e a r  C o r d o v a .  T h e  
d e e p e s t  w e l l  in A l a s k a  c o n t a i n e d  in our data base was drilled by SOCAL in 
1962 to a depth of 16,428 feet in the Beluga gas field, on the w e s t  s i d e  o f  
C o o k  I nlet. L o g s  o f  m o s t  w e l l s  drilled in Alaska, however, have not been 
entered into the data base.

In o u r  w a t e r - q u a l i t y  data base, we have water-qualitv information at about 
b , 130 sites in A l a s k a . Surface-water sites c o m p r i s e  a b o u t  1 , 5 5 0  o f  th e s e  

s i t e s  a n d  g r o u n d - w a t e r  a b o u t  2 , 1 0 0  o f  t h e s e  s ites. The m a j o r i t y  of the 
remaining sites are lakes and estuaries.

Hydrologic Investigations for A laska

The Geological Survey conducted the f i r s t  w a t e r - r e s o u r c e s  a s s e s s m e n t s  in 
A l a s k a  s h o r t l y  a f t e r  the gold miners arrived near the turn of the century. 
Prior to Alaska Statehood, t h e s e  s t u d i e s  w e r e  f e d e r a l l y  f u n d e d  a n d  w e r e  
conducted in response to Federal information needs. By the 1960's, however, 
the G e o l o g i c a l  S u r v e y ' s  " C o o p e r a t i v e  P r o g r a m " ,  in w h i c h  S t a t e  o r  l o c a l  
g o v e r n m e n t  agencies paid ha l f  of the costs, became a principal component of 
the w a t e r - r e s o u r c e s  s t u d i e s  in the S t a t e .  I n i t i a l l y ,  the S t a t e  l a c k e d  
revenues to support a significant long-term program a nd m u c h  of the Survey's 
efforts were in cooperation with the Boroughs, notably the Greater Anchorage 
A r e a  B o r o u g h .  A l m o s t  f r o m  t h e  b e g i n n i n g  o f  the C o o p e r a t i v e  P r o g r a m ,  
however, a study with the Alaska Department of T r a n s p ortation has maintained 
a n e t w o r k  o f  g a g e s  o n  small streams. It is this network that provides the 
flood data required to e v a l u a t e  f l o o d  r i s k s  a n d  c a l i b r a t e  e q u a t i o n s  for 
estimating regional flood hazards.



Whe n  State r e v e n u e s  I n c r e a s e d  d r a m a t i c a l l y  f o l l o w i n g  c o m p l e t i o n  o f  the 
A l y e s k a  Pipeline, the Alaska Division of Geological and Geophysical Surveys 
(DGGS) assumed responsibility for I n v e s t i g a t i o n s  p r e v i o u s l y  c o n d u c t e d  b y  
other State agencies and became a major cooperator of the Geological Survey, 
the USGS and DGGS formalized this large program of hydrologic studies during 
the early 1980's as the AWaRE Program (an acronym for Alaska Hater Resources 
E v a l u a t i o n ) .  T h e  A W a R E  P r o g r a m  h as b e e n  the o n l y  l o n g - r a n g e  p l a n n i n g  
d o c u m e n t  for h y d r o l o g i c  studies in Alaska. Unfortunately, its utility has 
b e e n  severely limited b y  lack of funding to implement long-term plans. Most 
h y d r o l o g l c  s t u d ies In A l a s k a  a re t h e r e f o r e  in r e s p o n s e  to s h o r t - t e r m  
information n e e d s L ” '

T h e  G e o l o g i c a l  S u r v e y ,  in c o o p e r a t i o n  with many Federal, State, and local 
agencies, has published more that 200 reports on the hydrology of Alaska and 
maintains the largest data base of water-resources information in the State. 
Much of that data base w o u l d  n o t  e x i s t  w i t h o u t  the s u p p o r t  o f  S t a t e  and 
l o c a l  a g e n c i e s .  In p a r t i c u l a r ,  the l o n g - t e r m  support of DGGS is largely 
responsible for the quality of A l a s k a ' s  g r o u n d  w a t e r  d a t a  b a s e ,  w h i c h  is 
among the best in the Nation.

Alth o u g h  there are new many agencies and firms conducting hydrologic studies 
i n  A l a s k a ,  the b a c k g r o u n d  i n f o r m a t i o n  c i t e d  in v i r t u a l l y  e v e r y  w a t e r -  
resources r e p o r t  in t he S t a t e  i n c l u d e s  the p i o n e e r i n g  w o r k  b y  the U.S. 
G e o l o g i c a l  S u r v e y .  In a d d i t i o n ,  the Geological Survey is the only agency 
that maintains a long-term commitment to m a i n t e n a n c e  o f  a w a t e r - r e s o u r c e s  
data base that is accessible to all users.
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U.S. GEOLOGICAL SURVEY
Stream gaging program 

$ 2,187,800



FY90 or Projected FY91 Progran Cost* 
Surface Uater Stress Gaging Site*

No. of  Emidlng____
Caging

C aaat n p g g__ S J L U l a m £2S Co o p USGS OFA Total

CAR (1) 28 m m • • $657,500 m m $657,500

DOT m • 70 $200,000 $200,000 m m $400,000

AEA (1)(2) 9 m m $183,000 $ 91,980 m m $274,980

Corps 15 6 «e * $ 61,000 $171,000 $232,000

Forest Service (1) 12 • r> m m • m $194,700 $194,700

DGCS 7 m m $ 48,700 $ 48,700 m m $ 97,400

AIDEA (1)(2) 2 m m $ 69,300 $ 20,800 $ 90,100

Anchorage (1) 6 m m $ 45,000 $ 45,000 m m $ 90,000

Kenai 3 2 $ 27,800 $ 27,800 m m $ 55,600

Other 2 •  m $ 25,100 $ 25,100 - - $ 50,200

Juneau (1) 2 - - $ 18,700 $ 18,700 •  m $ 37,400

Sitka 1 S 4.000 S 4.000 m m $ 8.000

1 *
Subtotal* $621,600 $1,200,580 $ 365,700

TOTAL $2,187,880

(1) Includes vater-quality work
(2) Includes construction costs



Stream Gaging for Alaska 

Advantages of the U.S. Geological Survey Program

T h e  U.S. G e o l o g i c a l  S u r v e y  (USGS) h a s  developed, published and uses 
standard methods for collection, analysis and dissemination of data and 
i n f o r m a t i o n .  These standards have bee n  accepted and recognized by the 
N a t i o n a l  a n d  I n t e r n a t i o n a l  h y d r o l o g i c  c o m m u n i t i e s  a n d  e n s u r e  t h e  
compatibility of widely used analytical techniques.

T h e  U S G S  h a s  d e v e l o p e d  a n d  u s e d  a n a t i o n w i d e  q u a l i t y  c o n t r o l  a n d  
q u a l i t y  a s s u r a n c e  p r o gram to quantify the accuracy of data collected, 
stored, and published.

T h e  U S G S ,  a n o n * r e g u l a t o r y  a n d  n o n - m a n a g e m e n t  agency, has a strong 
r e p u t a t i o n  for the c o l l e c t i o n  of u n b i a s e d  d a t a . T h i s  d a t a  h a s  
historically stood up in court after close technical scrutiny.

Data c o l l e c t e d  b y  the U S G S  in A l a s k a  a r e  p u b l i s h e d  f or u s e  b y  all 
p a r t i e s  i n c l u d i n g  o t h e r  F e d e r a l  a g e n c i e s ,  S t a t e  a g e n c i e s ,  l o c a l  
Boroughs, cities, private Alaskan business, and the general public.

D a t a  c o l l e c t e d  b y  the U S G S  a re s t o r e d  in a l o c a l  a n d  a n a t i o n a l  
computer data b a s e . These data bases al l o w  easy access to a l l  c u r r e n t  
and historic USGS data.

The d a t a  b a s e  a l l o w s  t i m e l y  r e t r i e v a l  o f  da t a .  E x i s t i n g  s o f t w a r e  
a l l o w s  f o r  efficient tabling, graphics, data reduction and statistical 
evaluation of Alaskan data.

No o t h e r  c o m p r e h e n s i v e  d a t a  b a s e  e x i s t s  In A l a s k a  that allows easy 
access by not only all Alaskans but all interested parties nation-widn. 
T h e  U S G S  d a t a  are al s o  available commercially on CD-ROM (laser disks) 
for ease of use in desk-top applications.

The USGS data base will be maintained i n d e f i n i t e l y .

The USGS cooperative program provides up to 50% o f  the c o s t s  in J o i n t  

w a t e r - r e s o u r c e  p r o g r a m s  w i t h  S t a t e  a n d  local government agencies in 
Alaska.

T h e  U S G S  h a s  a l o c a l  s t a f f  of t r a i n e d  hvdrolop.is ts a n d  h v d r o l o g l c  
technicians familiar with all aspects of h y drology in Alaska.

T h e  U S G S  h a s  l o c a l  f i e l d  o f f i c e s  in Anchorage. Juneau and F a i r b a n k s . 
Locating field offices in three different areas of the state allows our 
s t a f f  to be aware of local hydrology and associated local problem.* and 
n e e d s .

T h e  U S G S  h as a nationally recognized training procrom that Insures our 
personnel use the best techniques available to c o l l e c t  w a t e r - r e s o u r c e  
data. This training program is available to cooperators.

Tlio USCS has the necessary e q u i p m e n t to c o l l e c t  all t y p e s  of w a t e r -  
resource data.
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o The USGS has an o n g o i n g  p r o g r a m  of r e s e a r c h  n n d  d e v e l o p m e n t  of n e w  
methods and new Instrumentation in the field of hydrology.

o The USGS in Alaska has access to a h i g h l y  s k i l l e d  r e s e a r c h  s t a f f  a nd
l e n d i n g  e x p e r t s  In the f i e l d  of h y d r o l o g y  n a t i o n w i d e  c a p a b l e  of
a d d r e s s i n g  the m o s t  d i f f i c u l t  h y d r o l o g i c  p r o b l e m s .  T h i s  p o o l  o f  
expertise is unparalleled worldwide.

o T h e  U S G S  a c t i v e l y  s e e k s  o u t  l o c a l  g o v e r n m e n t a l  a g e n c i e s  to s h a r e
r e s o u r c e s  a n d  k n o w l e d g e  a n d  c o o p e r a t e  w i t h  o n  w a t e r - r e s o u r c e  data 
collection and water-resource studies.

o The USGS collects data from all areas of A l a s k a .

o T h e  U S G S  w o r k s  j o i n t l y  w i t h  C a n a d a  to s h a r e  d a t a  a n d  i n f o r m a t i o n

c o n cerning water-resources common to both countries.

o T h e  U S G S  w o r k s  c o o p e r a t i v e l y  w i t h  l o c a l  u n i v e r s i t i e s  to p r o v i d e
e x p e r t i s e  w h e n  n e e d e d  a n d  l e a r n  f r o m  n e w  i d e a s  g e n e r a t e d  b y  the 
u n i v e r s i t i e s .

o T h e  U S G S  hires local university students in our "Student Coop Program”
to help train future Alaskan s c i e n t i s ts a n d  i n j e c t  n e w  i d e a s  in o u r  
day-to-day programs.

o The USGS hires local high school students to aid career development and
jgb g k lll?.

o The USGS collects data in the m o s t  c o s t  e f f e c t i v e  m a n n e r  c o n s i s t e n t
wit h  the quality assurance guidelines.

o USGS programs a n d  p r e s e n c e  in A l a s k a  f e e d  m o n i e s  d i r e c t l y  i n t o  the
AlagKa.n_business c o m m u n i t y .

o USGS data are often the first s t e p p i n g  s t o n e  in d e t a i l e d  s t u d i e s  of
hydrology.
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- A r e v i e w  o f  the S t a t e  I n s t i t u t i o n a l  a n d  a d m i n i s t r a t i v e  p l a n s  to 
address priority State wator-resources issues.

* A  review of the technical, financial, and logistical c a p a b i l i t i e s  of 
the U S G S  to e n t e r  i n t o  c o o p e r a t i v e  p r o g r a m s  with the State and/or 
local a g e n c i e s  In o r d e r  to a s s i s t  t h e m  in t h e i r  w a t e r - r e s o u r c e s  
r e g u l a t o r y  a n d  m a n a g e m e n t  efforts. This would include a review of 
USGS goals and objectives for water-resources i n v e s t i g a t i o n s  in the 
S t a t e ,  o f  U S G S  t e c h n i c a l  q u a l i f i c a t i o n s ,  p e r s o n n e l ,  a n d  of 
anticipated timely response.

- A  d i s c u s s i o n  o f  p r o b l e m s  o r  barr i e r s  to future cooperative program 
development.

- A  discussion of multi-agency funded cooperative programs; for example 
one quarter funding by a local agency, one quarter by the S t a t e ,  and 
one hal f  b y  the USGS.

- A  discussion on h o w  to maximize the use of technical per s o n n e l ,  d a t a  
b a s e s  a n d  s o f t w a r e ,  a n d  p h y s i c a l  f a c i l i t i e s  o f  b o t h  a g e n c i e s  in 
support of the cooperative program.

Products of the meeting should include:

- A  priori t i z e d  listing of s h o r t -  a n d  l o n g - t e r m  c o o p e r a t i v e  p r o g r a m  
o b j e c t i v e s .

- A  j o i n t  s t a t e m e n t  b y  b o t h  a g e n c i e s  d e s c r i b i n g  t h e i r  i n t e n t i o n s  
r e l a t i v e  to t h e  e x t e n t  a n d  p r o g r a m  c o n t e n t  o f  t he c o o p e r a t i v e  
program, bot h  for the upcoming fiscal ye a r  a nd beyond.

- A  joint statement by both agencies describing their intent and giving 
d i rection to maximize the use of personnel, software, and f a c i l i t i e s  
of each agency in support of the cooperative program.

D e v e l o p m e n t  o f  p r o j e c t s  w i t h i n  the c o o p e r a t i v e  p r o g r a m  s h o u l d  b e  t h e  
r e s p o n s i b i l i t y  o f  the S t a t e  p r o g r a m  managers, operation managers, and the 
USGS A s sistant Chiefs. T h e y  s h o u l d  m e e t  p e r i o d i c a l l y  Co d i s c u s s  m u t u a l  
w a t e r  r e s o u r c e s  conc e r n s ,  to develop cooperative project proposals, and to 
implement the general directive of their respective s u p e r v i s o r s  a n d  h i g h e r  
headquarters. Project chiefs and other technical personnel of both agencies 
s h o u l d  b e  e n c o u r a g e d  to m e e t  p e r i o d i c a l l y  to e x c h a n g e  w a t e r  r e s o u r c e s  
i n f o r m a t i o n  a n d  d a t a ,  a n d  to p r o p o s e  n e w  p r o j e c t s  in s u p p o r t  o f  the 
objectives of the cooperative program.
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W ate r  r e s o u r c e s  p l a n n e r s ,  m a n a g e r s ,  and  r e g u l a t o r s  r e l y  on s e v e r a l  t y p e s  o f
w a t e r  d a t a  a l l  o f  which  ha s  a s s o c i a t e d  e r r o r s  ( o r  a c c u r a c y ) .  The m os t  b a s i s
d a t a  i s  s t ream s t a g e  a nd d i s c h a r g e ;  a h i g h e r  l e v e l  o f  i n f o r m a t i o n  would  be
t h a t  t a k e n  from a r e g r e s s i o n  a n a l y s i s .

‘ Discharge Measurements. A discharge measurement consists of a water
surface elevation and a flow measurement at a single point on a stream and 

at a single time. The accuracy of the water surface elevation depends on 

the stability of the sensor and the ability of the hydrographer to read. 
The USGS anchors the sensor such that it is stable it all stages and pipes 
the water to a stilling well for ease of reading. If a stilling well is 
not us e d  the stage is transmitted to a recorder in a shelter on the bank. 
The accuracy of a discharge measurement depends on the equipment and 
procedures used by the hydrographer; we use equipment and methods 
p r e s cribed by the Bureau of Standards. Discharge measurements made by the 
USGS are accurate to the 95% level unless otherwise noted. One cannot 
compute stream flow statistics at a site from a discharge measurements(s) 
alone; such statistics may be computed from correlations with sites having 
continuous record with the error of estimate dependent on the correlation 
coefficient.

- Continuous record of discharge. A  continuous record of discharge at a 
point on a stream is developed from a rating of discharge raeasuremr' • :s 
p l o tted against the water surface elevation at the time of the 
measurement. Daily discharges are computed from a continuous record of 
stage and the rating adjusted for shifts in the channel conditions. 
A c c u r a c y  of the computed daily discharges depends on the accuracy and 
number of discharge measurements, the field observation of channel 
conditions b y  the hydrographer, and the ability a n d  experience of the 
person performing the analysis. The USGS makes 6-8 measurements per year 
(including ice periods) and all data analyses are performed or checked by 
senior engineers. A n  accuracy statement is estimated for each record (such 
as 95% accurate 95%of the time) and all daily discharges are entered and 
stored in a National Data Base. Streamflow statistics can be computed from 
a continuous record of discharge with the accuracy increasing with the 
number of years of record. For instance the mean annual discharge at a 
gaging station in Alaska can be computed from 10 years of record with an 

error o f  estimate of 20%; 10 years or more of record are required for 
c omputation of other statistics wit h  larger errors of estimate - figure 1. 

(Note this is site data only.) Figures 2 and 3 show the year to year 
va r i a b i l i t y  at two Alaska gaging stations a nd the error possible using 5 
years of data.

- Discharge information from correlation techniques. As noted above 
discharge measurements made at a site can be correlated with concurrent 
daily discharges at a continuous gaging station . The accuracy of the 
correlation depends on the number of observations and the similarity of 

basin, climatic, and channel parameters, as well as, the accuracy of the 
discharge measurements and computed daily discharges. Correlations on the 
same stream often work well, whereas, correlations b e t ween streams do not. 
If the c o r relation c o e f£lclent_.ia .8 or g r e a t e r _jt is possible to estimate 
streamflow statistics from the relationship. In Alaska, such correlations 
should be limited to within at least 6 similar physiographic provinces. 

(Note this is site data only)
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Discharge information from multiple regression techniques. Records of 
continuous discharge at several or many gaging stations can be combined 
using multiple regression techniques. Streamflow statistics at continuous 
gaging stations are regressed against basin, climatic, and channel 
parameters. A n  error of estimate is computed by comparing the station data 
to that obtained from the regression; the station error is included. In, 
Alaska, the error associated with computation of the mean annual discharge 
in 6 physiographic provinces ranges from 20 to 35%; the error for other 
statistics is greater, with those for flood and low flows being much 

greater. The value of this technique is that discharge information for any 
point o n  any stream can be estimated. This technique can be misused, 
however, when it is extended to areas or drainage area sizes outside of 
those us e d  in the investigation.
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Suggested USGS-State of A l a s k a Cooperative Program Process

T h e  A l a s k a  D i s t r i c t ,  USGS, d e s i r e s  to c o o r d i n a t e  it's activities with a 
S t a t e  a g e n c y  p r i n c i p a l l y  r e s p o n s i b l e  for i d e n t i f y i n g  the S t a t e s  w a t e r  
r e s o u r c e s  p r i o r i t i e s .  We l o o k  to t h a t  a g e n c y  for g u i d a n c e  in p r o g r a m  
development and coordination of studies with other State and local agencies. 
A d d i t i o n a l l y ,  t h a t  a g e n c y  c o u l d  p r o v i d e  a s t a b l e  f u n d i n g  b a s e  to the 
cooperative p r o g r a m  in A l a s k a .  F r o m  the S t a t e ' s  p e r s p e c t i v e ,  a s t r o n g  
c o o p e r a t i v e  p r o g r a m  i n s u r e s  t h a t  s t u d y  r e s u l t s  w i l l  b e  u s e d  b y  all 
m anagement and regulatory agencies. Acceptance of our c o o p e r a t i v e  p r o g r a m  
at the S u r v e y ' s  R e g i o n a l  a n d  N a t i o n a l  h e a d q u a r t e r s  level depends on the 
State's success in this area.

Following are some of the advantages of the cooperative p r o gram to the State 
of A laska as v i e w e d  by the Geological Survey;

- W a t e r  r e s o u r c e s  i n v e s t i g a t i o n s  are conducted b y  an unbiased agency 
which has no management or regulatory function. The results of these 
i n v e s t i g a t i o n s  c a n  b e  u s e d  b y  the S t a t e  with confidence that they 
will stand up to close technical scrutiny by all users and the Courts 
without the apparent conflict of interest suggested if the State were 
to do the same investigations.

- T h e  c o s t  o f  w a t e r  r e s o u r c e s  i n v e s t i g a t i o n s  f o r  the S t a t e  c a n  be 
shared equally by the Geological Survey. This e n a b l e s  the S t a t e  to 
o b t a i n  the b e n e f i t s  of a large staff w i t hout incurring a comparable 
large cost.

- T h e  w a t e r  r e s o u r c e s  i n v e s t i g a t i o n s  w i l l  b e  c o n d u c t e d  b y  the 
Geological Survey with minimum p e r s o n n e l  c o m m i t m e n t s  b y  the State. 
T h i s  w i l l  free, the State for technical a nd administrative oversight 
of the investigations and for other Agency work.

- S t a t e  p e r s o n n e l  h a v e  t h e  o p p o r t u n i t y  to w o r k  f i r s t  h a n d  w i t h
Geological Survey in project proposal formulation and conduct.

- State personnel are offered the opportunity for technical training at 
the Survey's training c e n t e r  in D e n v e r ,  a t  its R e g i o n a l  o f f i c e  in 
M e n l o  Park, C a l i f o r n i a ,  a n d  in the D i s t r i c t  offices in Anchorage. 
Several have participated in this training.

We b e l i e v e  t h a t  f or the c o o p e r a t i v e  program to meet its objecti/es in the 
S t a t e  o f  A l a s k a ,  s t r o n g  l e a d e r s h i p  b y  the S t a t e  a n d  U S G S  is r e q u i r e d .  
G e n e r a l  p r o g r a m  d i r e c t i o n  s h o u l d  lie p r o v i d e d  a t  l e a s t  y e a r l y  through a 
formal m e e ting between the C o m m i s s i o n e r ,  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s
a n d / o r  S t a t e  G e o l o g i s t  (or e quivalent) and the District Chief, USGS. The
m e e t i n g  s h o u l d  b o  f o c u s e d  o n  g e n e r a l  p r o g r a m  d i r e c t i o n ,  n o t  s p e c i f i c  
projects. Topics to be covered would include:

• A  discussion of the short* and l o n g - t e r m  w a t e r - r e s o u r c e s  i s s u e s  of 
the State as viewed by both agencies.

- A  review of the National priority programs of the U S G S  to d e t e r m i n e  
their short-term relevance to the State water-resources Issues and to 
provide the the USGS wi t h  information for the s e t t i n g  o f  l o n g - t e r m  
future programs.
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o The USGS has an o n g o i n g  p r o g r a m  o f  r e s e a r c h  a n d  d e v e l o p m e n t  of n e w  

methods and new i n c r e m e n t a t i o n  in the field of hvrfrology.

o The USGS in Alaska h\s access to a h i g h l y  s k i r t e d  r e s e a r c h  s t a f f  and
l e a d i n g  e x p e r t s  l \  the f i e l d  o f  h v d r o l o ^  n a t i o n w i d e  c a p a b l e  of
a d d r e s s i n g  the m o s t V l i f  f i c u l t  h y d r o l o g i ^ p r o b l e m s . T h i s  p o o l  of 
expertise is unparalleled worldwide. /

o T h e  U S G S  a c t i v e l y  s e e m s  o u t  l o c a l  g o v e r n m e n t a l  a g e n c i e s  to s h a r e
r e s o u r c e s  a n d  k n o w l e d p \  a n d  cooperaJre w i t h  o n  w a t e r - r e s o u r c e  data 
collection and water-resource s t u d i e s ^

o The USGS collects data f r o ^ a ! !  ardfs of A l a s k a .

o T h e  U S G S  w o r k s  j o i n t l y  w i t \  Cagiada to s h a r e  d a t a  a n d  i n f o r m a t i o n

concerning water-resources coify^i to both countries.

o T h e  U S G S  w o r k s  c o o p e r a t i v e  l/ V l t h  lo c a l  u n i v e r s i t i e s  to p r o v i d e
e x p e r t i s e  w h e n  n e e d e d  arJi l e \ r n  f r o m  n e w  i d e a s  g e n e r a t e d  by the 
universities. i  \

o T h e  U S G S  hires local university students in our "Student Coop Program"
to help train future A l a skan s c i e n t i s ts a n d  i n j e c t  n e w  i d e a s  in o u r  
day-to-day p r o g r a m s . 7 ^

o The USGS hires local jfteh school $ t u d e n \  to aid career development and
l Q b - S k i i l a • 7 \

o The USGS collects y t a  in the m o s t  c o s t  e V f e c t i v e  m a n n e r  c o n s i s t e n t
wit h  the quality assurance guidelines. V

o USGS programs a n d  p r e s e n c e  in A l a s k a  f e e d  m o n i e s  d i r e c t l y  into the
A l a skan business c o m m u n i t y .

o USGS data are often the first s t e p p i n g  s t o n e  in d e t a i l e d  s t u d i e s  of
hydrology.
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« . ,  . • ,  u , , . .  . A k  f M t t t A A t iSection |,|. Waler lltghls *

Alt surface anil subsurface waters rescin d to  tlte p eop le for common  
use, excep t mineral anil ineilicinal waters, an- subject to  appro|Nia 
lio n  Priority o f appropriation sliall give ptmr right Excep t foi 
public water supply, an appropriation of water sliall be lim ited  lo  
Mated purposes anil subject l«  preferences among b en e fic ia l uses, 
concurrent or otherw ise, as prescribed by law, and l o  th e  general 
reservation o f fisli anil w ild life .

ri l ls SIT I lull r init i i i i i i 's tin* Irailil h >ii:i| right to  u s e  w a l e r  mi  a 
" f i r s l- comc f i r sT s c rv cd "  basis ’I Ins inclliuil dif fer s f r o n t  a n  early 
m e t h o d  o f  acqu i r i ng  wa le r  r ig h ts  used historically o n  t l io Kust Coast  
K now n  as tin* " r ip a r i an  m e t h o d ,  ’ il allocated waler  r i g h t s  t o  owne r s  
o f  t h e  s t re am  bank.  In Ala ska am i  tin* oil ier western s t a t e s ,  however ,  
wa t e r  r igh ts were  t ra d i t io na l ly  ae ip n r ed  hy actual use  o f  t h e  wale r 
Unde r  Hits enn s t i l i i lmua l  prov is ion,  which is fu r ther  tk*ve lo | t r d  in 
s t a l e  s t a t u t e  a n d  regula t ion,  a p r io r  user o f  waler lias p r e f e r e i i e e  to  it, 
h u t  Ins r igh ts m ay  In* w i t h d r aw n  o r  h un t e d  as necessary l o  p ro t e c t  
pub l i c  interest s.

Section I I Access to Nzvigalllc Waters

Tree access lo  Ihe navigable or public waters o f the Stale, as defined  
by Ihe legislature, shall not be denied any citizen o f Ihe United  
S ta les or resilient o f  Ihe Stair, except lhat the legislature may by 
general law regulate and lim it such access for other beneficia l uses or 
public purposes

Ci t izens  have  Ihe r i^ht l o  use  publicly  owned  lakes a n d  s t reams 
'The s t a t e  m ay  n o t  d e n y  thi s u se  e x c e p t  hy a general law l h a t  p r o t e c t s  
a pub l ic  in te res t F o r  examp le ,  t h e  s t a le  may keep p eop l e  aw ay  f rom 
a lake tha t  suppl ie s  d r ink i ng  wa t e r  lo  a town,  or  bu i ld  a d a m  o n  a 
river, h u t  it m a y  n o t  prevent  t h e  pub l ic  f rom fishing in a p u h h r  lake 
l i c rausc it wau l s  t o  p r o t e c t  t h e  interest  of  nearby  p r iv a te  f ishing 
lodges. Disposa ls o f  s t a te  o w n e d  laud along navigable wa t e r s  mus t  
rese rve a publ ic  access e a s emen t

Section 15. No Kxclusivc Itiglit of Fishery

No exclusive tight or specia l privilege o f fishery sh ill be created or 
authorized in ihe natural waters o f llir Stale This section  d oes not 
restrict the power o f the S ta le  lo  limit entry into any fishery fur 
purposes o f  resource conservation, lo  prevent econom ic distress 
am ong fishermen and th o se dependent upon them for a livelihood  
and lo  promote Ihe effic ien t development o f aquaculture in the 
Slate.

Th e  s e c ond  s e i i l eme  o l  (Ins sec t ion was added  iii |*J72 try 
am endm en t  In tli«* uinl I tllitls, Alaska's major  sa lmon  f isher ies were 
hi had  shape  l o o  few fish, l o o  many  fishermen, a nd  low p t h c s
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Alaska Statutes
Tille 46. Waler, Air, Energy, anil 

Environmental Conservation.

C hapter 15. Wnlcr U se Act.
Annie
I ‘N^ltltllllM 1.11 Ii III IQ) 46 IVOIO  4h IS (I’ll)
' A pp iiip iia lum  and l ls t f i i l  W j ii 'i I t t  4ts 15 OW -4ft I) I KM 
I Wali'i M i'snuitrs l l n a i d l i t  46 I) IVII-46 I) 240|
4 ( i c n r u l r m t in u A ) l i i44.1i 2 M I-M  IS 2J0|

Article I. A dm inistration.

SeriMia
III I k ic i i i i n u i iu i iu l  wairt im liis  
20 A ntlun il)  and Ju lies  o l  llie  son in iiss iu iii'i

Sec.46.IS.OIO. D eterm ination  o f  wulrr rights. I tic Departm ent ol 
Natural Resources shall determine and adjudicate rights in the waters ol 
the state, and in its appropriation and distribution. (§ I eh 50 SI. A I9bb)

Sec. 46.15.126. A uthority and duties o f  Ihe com m issioner, (a) I lie 
com m issioner shall exercise all those powers and do  all those acts 
necessary to carry out Ihe provisions and objectives o f this chapter. H ie  
com m issioner may

( 1) enter into contractual agreem ents necessary to  carry out the provi­
sions o f this chapter including agreem ents with federal, sta le and local 
agencies;

(2) apply for, accept, adm inister and expand grants, gifts, and loans 
from the federal governm ent and any other public or private sources lor 
the purpose ol this chapter, and adopt procedures and do acts not otliei • 
wise restricted by law which arc necessary lo  quality the slate to receive 
grants, gifts and loans;

(3) establish a division o f  waler in the Department o f Natural 
Resources and assign to  that d ivision  the responsibility for carrying out 
the provisions o f this chapter.
(b) I he C om m issioner shall

(I) adopt procedural and substantive regulations to curry out the 
provisions ol this chapter, taking into consideration the responsibilities 
ol the Department of I nvirnninenlal Conservation under AS 4b 0.3 and 
the Department ol l ish and (iam c under A S 16;

I I

(?) Keep  a pub l i c  r e e o i d  ol all a p p l i c a t i o n s  loi ju i mils a nd  ce i i i l i c a ic s  
a n d  o th er  d o c u m e n t s  l i led in Ins o l l i ce .  a n d  shall m  o l d  all pet l in t s ,  m d  
ccrl i l i cu lcs a n d  a m e n d m e n t s  a n d  o i d e r s  . d i n t i n g  them and  sha l l  index 
t h em  in a c c o r d a n c e  wi th  t h e  s o u i c c  ol ihe  walei a nd  the n am e  ol ilic 
app l i c an t  oi a p p i o p n a t o i ,

( I) cnopcialc with, assist, advise and m oidin.ite plans with the 
11 dei a I, stale and local agencies in mat lei s lelaimg lo the ap p iop i i.ilion, 
use. conseivailoti, tpialllv. disposal or io n lio l ol waleis and activities 
ielated thereto;

Ml p i e s i n b e  lees oi setv ice t h a i g e s  loi anv puh lu seiv ice t e n d e r e d  (!)
I th  50 SI A I'Rib, am  () (> eh lo t  SI A I •> / 1. am tj 50 eh  71 SI A I‘t72 |

I r x n U lo r  iiim in illr e  le p .u i I .it t ip n ii  
i i l i . l t  U . SI A IV/.’ l i l t  SMI IN I .nn III . i .
IV/.’ H illin ' Ilium .ll |I H'lH

Article 2. A ppropriation and I ise nf Water.
S e i l n i n  S r i  n u n

III W a lr is  li'si'l t i'll In Ilic p t.ip lr  I III l*i m i nt
411 Ki|(tll In app inp iM tf I I I    i i  nit,,.nut,
'•> 1*1 ••'•ilv I IS |K iiu i iu lit it i l |
M l t  lis tin g  n g lils  |  In   n o il lu l l,  ilin c . j t t i l  u - s i ' i m i , ii

• il ,i|i|iiii|io,iliiiii>
6 S Dcli'l initial inn ill i'\isnii|F i i|rlil > Its K,,i it.iiinii.il ...th i
?ll IKtiitiuilu it’il| | | l  | , iiinii.ili.il, nl |ii imil-.
811 ( n ir io  I iii isMiaiio'iil ih iiiiiii |S,i I ' l t l . i i t . lu t t
VII i ’lrlCICII.C III |II Jill,lip pv ih llls INI l la l l s l f l  .ll lll. I,.,lift III

.l|l|l|ll|i, IJIIi H it

inn Inins nl pcimu I/tl I H c inH c...Imp
t i l l  I nor Im tiiliM liit liu ii Jud tii i, i |i lt iu in  | HI) ( i inlet
1211 ( c i l i ln a ir s  IMS Ap|ical>

See. 4 6 .15.030. Waters reserved lo  the people. Wherever occurring in a 
natural state, the waters are reserved to the people lot com m on use and 
are subject to appropriation and benelictal use and to reservation o l in- 
stream Hows and levels o f waler. as provided m (his chapter. (§ I ch 50 
SLA 1966; am  § 4 ch 84 SI A 1980)

r l i e d  v l  atweadmeal I lie IVMII jn ir iu l O .a e r sh ip  ol gnm ad  aad sw r la if w aters is
m rn l.cU ru iv r  lim e  IV. IVHO. n is r i l id  "a n d  in  in  In at it-niiim U a. t Hiding in  sta le la w  ll, i, j ,, 
ir s r i ia i in n  til in s lK jn i llu tts  jiiJ  I f ic ls  u l llii'M askaC  n iisin n liiiiia iid s ia lr law , i/seiipln 
w a in '1 nca i the cud nt ilic set In in lim sr  su it i* a lr iM 4 ) s isp l4 ird in ih f p r o p lm l

Pm h i i i I Iu llw  A laska M alehood  A cl. the l l ie s la ic  A la tk a l’nh I a s rn if i i lD r lc n s r l u iu l
Subm erged la n d s  AO  ut I tJ J  app lies «ti s A ud ios, 4 |S I Su |'p  S M l l l  A las IV/7)
A laska A la sL a l’u li I asriiirm  D r lr iisr  I m id 1‘u ipu tr ul c a sn w ea ia lu a g r o u ts f ta lM ap it  
s A nd iu s. 4 Is I Supp  M ilil)  A las IV ’ i |  w a u tw a t t  is in  pm sid r  a p la .r  Im  dm  Vs.

Ownersh ip aad ro a lr o l u l le ad  u n d o  ,aiii|isili-s and sm ll la t i l i l lf s  in  s c l s i i r  llin .r
a a tlg ab lr  waters. —  T h e  m u i l  lakes p id i.i.il vtlm .lie  p iu |H ilt usiiiji Ilic p uh lu  ssa lc is  t i n s
l io lu c  u l ihe la t l llia i A laska lies Mi-.iw.iitl n | piiipiisi- is appairiills a ttu iiim iid a ied  li> ihe
Ilic VMih in c iid ia ii thu s, m iilt i lit li' i.il I.ns it u 11 .h ihuhI s iie i asi ineiiis iiitdei lliem tle i n l
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Sec. 46.15.040 Might Inappropriate. (a) A right to appropriate water 
can be acquired only as provided in this chapter. N o  tight to  the use o f  
waler either appropriated or unappropriated shall be acquired hy adverse
use or possession.

(b) A light to  appropriate water shall be obtained by first making ap ­
plication to the com m issioner Tor a permit to  appropriate. The com m is­
sioner shall hy regulation prescribe the form  and contents o f  I he applica­
tion and the procedure for filing the application. If a permit is granted 
and the means o f  appropriation is constructed a certificate o f  appropria­
tion may be obtained.

(c) All applications to  the com m issioner for a  permit to  appropriate 
water, filed subsequent to July 1 ,1966, shall beconsideredashavingbeen  
sim ultaneously filed with the Departm ent o f  F ishan d G am c under AS 16 
and the Department o f  Environm ental C onservation under A S 46 0 ). (§ 
I ch SO SLA 1966; am § 6 c h  104 SL A  1971; am ft 51 ch 71 SLA  1972)
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Sec. 46 .15 .050 . Priority. Priority o f  appropriation gives prior right. 
Priority o f  appropriation does not include the right to  prevent changes in 
the condition o f  water occurrence, such as the increase or decrease o f  
stream flow , or the lowering o f  a water table, artesian pressure, or water 
level, by later appropriators, if  the prior appropriator can reasonably a c­
quire his water under the changed conditions, (ft I ch 50 SLA  1966)

Sec. 46.15.060. Enisling rights. A water right acquired by law before 
July I, 1966 or a beneficial use o f  water on  July I, 1966, or made within 
five years before July 1,1 9 6 6 , or m ade in conjunction  with works under 
construction on  July 1,1 9 6 6 , under a lawful com m on law or customary 
appropriation or use, is a lawful appropriation under this chapter. The 
appropriation is subject loapp licab lc provisions o f  thischapter and rules 
and regulations adopted under this chapter, (ft I c h 5 0 S L A  1966)

Sec. 46.15.065. D elern in a lion  o f  enisling rights, (a) A claimant o f  
an enisling right under A S 46.15.060 shall file a declaration o f ap ­
propriation with the com m issioner as set out in this section. The 
declaration shall be considered correct until a certificate o f  appropria­
tion is issued or denied. Priority o f  such right dales from the day work 
was begun on  the appropriation it due diligence was used in co m ­
pleting the work; otherwise, from the day water was applied lor the 
beneficial use.

(b) The com missioner shall, as soon as practicable, determine ihe 
rights o f persons owning existing appropriations, l o  accomplish this, 
i l»c commissioner shall
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(1) by order set a definite period lor tiling a declaration o f  a p ­
propria tion within a spccil icd area or Irom  a spec died source;

(2) publish notice ol die ordei once a week loi duce weeks before  
the beginning ol the period in a newspaper ol gcncul circulation in the 
affected area,

(3) give notice id the order by c cm l ic d  mail lo any app rop r ia to r  
within the specified aiea or Iioiii the spec died source who has  r e ­
quested mailed nonce or o f  whom the commissioner can readily o b ta in  
knowledge including each owner o l a recorded mining claim.

(c) 1 lie commissioner shall m ake  such mn-siigaiions as lie cons ide rs  
necessary o l ngliis asserted hy declara tions tiled undci dus section a n d  
shall determine each existing a pp ro pn a i io u  and mad a sum m ary  o f 
such determ ination to each person who has tiled a dec la ra t ion  w ith 
respect lo  ihe specified a rea  or source. Any pci sou adversely a f l c c le d  
hy a determ ination may lile with the commissioner a request lo r a 
hearing within 20 days of the d a te  the notice is mailed II a h ea r ing  is 
requested the commissioner shall send a notice ol dir nine and  place o l  
Ihe hearing to  each person who has lilcd a declaration

(d) If a hearing is not requested wuh respect in a determ ination, or 
if, after the hearing, ihe commissioner finds ilic determination lo  have 
been correctly made, he shall immediately issue a certificate o f  a p ­
p ropr ia tion If the commissioner Imds the detcrtiiiiiaiion to  be in c o r ­
rect, he shall correct it and cither issue a certificate ol app rop r ia t io n  o r  
refuse the certificate according lo  his findings.

(e) A person aggrieved by llie ac tion ol the commissioner may ap  
peal to  the superior court within 30 days ol die dale on  which tha t a c ­
tion is final. (§ I ch $0 SI.A 1966)
f U » I M a » « 4 «  I h i i  w o i i i *
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Sec. 46.15.080. Criteria for issuance of permit, (a) Ilic tom i i i i s  
sioner shall issue a  permit d he Imds tli.it

(1) rights o f  a p rim  app ropria to r will not he unduly a llcc icd ;
(2) ilic p roposed means ol diversion or voiisiokiioii j ic  adequa te .
(3) llie proposed use ol water i\ bcnclui.il. ami
(4) the proposed a p p io pn a l in n  is ui ilic public mieicsi
(b) In determ in ing the public iniciesi. ihe coiiiiiiismoiici shall con  

sidcr
(I) ihe benelii in  ihe appln .m i icsidiing Iioiii die p iop u scd  j p  

propriauon;



(2) lhe effect o f  Ihe econom ic activity resulting from (he proposed  
appropriation;

(3) ihe effect on fish and gam e resources and on  public recreational 
opportunities;

(4) the effect on public health;
(5) ihe effect o f  loss o f  alternate uses o f  water that might be made 

within a reasonable time if  not precluded or hindered by the proposed  
appropriation;

(6) harm to  other persons resulting from Ihe proposed appropria­
tion;

(7) the intent and ability o f  the applicant lo  com plete the appropria­
tion; and

(8) the effect upon access to  navigable or public waters. (§ I ch SO 
SLA 1966)

Sec. 46. 15.090. Preference in granting permits. W hen there are co m ­
peting applications for water from the sam e source, and the source is 
insufficient to  supply all applicants, the com m issioner shall give 
preference first to public water supply and then to  the use which alone 
or in com bination with other foreseeable uses will constitute the most 
beneficial use. ($ I ch  SO SL A  1966)

Sec. 46 .15 .100 . Terms o f  permit. The com m issioner may issue a per­
mit for less than Ihe am ount o f  water requested, but in no case may lie 
issue a permit for more water than can be beneficially used for the pur­
poses stated in the application. H e m ay require m odification o f  plans 
and specifications for the appropriation. He may issue a permit sub 
jcci to terms, conditions, restrictions, and lim itations he considers 
necessary to  protect the rights o f  others, and the public interest. 
H owever, the pcrmi' shall be subject to  termination only as provided  
in this chapter. (§ I ch 59 SL A  1966)

Sec. 46 .15 .110 . T im e for construction and com pletion . A permit 
may place a tim e limit for beginning construction and perfecting ap­
propriation. Reasonable extensions o f  tune shall be permitted for 
good cause show n. (§ I ch 50 SLA 1966)

Sec. 46 .15 .120 . C ertificates. U pon com pletion o f  construction ol 
the works and com m encem ent o f  use o f  water, the permit holder shall 
notify the com m issioner that he has perfected his appropriation II the 
com m issioner determines that the appropriation has been perfected m 
substantial accordance with the perm it, he shall issue the permit holder 
a certificate o f  appropriation. The certificate shall set out any condi 
lion which the com m issioner may prescribe by regulation, including 
conditions that are necessary to protect the prior rights ol other pci 
sons and ihe public interest. ($ I ch 50 SI A 1966. am <i 9 c h  175 SI A 
1980)
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See. 46.15.130. Priority, (a) Priority o f appropriation m ade under 
this chapter dales from the tiling o f  an application with the com m is­
sioner.

(b) Priority o f  appropriation perfected belote July I, 1966. shall be 
determined as provided in § 135 o f  this chapter (§ I ch 50 SL A  1966)

Sec. 46.15.133. Notices; objections, (a) Upon receipt o f  an applica  
lion, the com missioner shall prepare a notice containing the location  
and extent o f  the proposed appropriation, the name and address o f the 
applicant and other information he consuleis pertinent. I h e  nonce  
shall state that within 15 days o f publication or service o f  n otice , per 
sons may file with the director written objections, stating the name 
and address o f  the objector, and any lac is lending to show that rights 
o f Ihe objector or the public interest would be adversely a ffected  by 
Ihe proposed appropriation.

(b) The commissioner shall publish ihe notice ai the ap p lican t’s ex ­
pense in one issue o f  a newspaper o l general distribution in the area o l 
the state in which the waler is to be appropriated. The com m issioner  
shall also have notice served personally or by certified mail upon an 
appropriator o f water or applicant for or holder ol a permit w ho, ac 
cording to the records o l the division o l lands, may be a flected  by the 
proposed appropriation and may serve nonce upon any governm ental 
agency, political subdivision or person, notice shall also be served 
upon the Department o f  fish  and Game and the Department o f  fin- 
vironmental Conservation.

(c) Within 15 days o f  publication or set vice ol notice, an interested 
person may file an objection The commissioner may hold hearings 
upon giving due notice and shall grant, deny, or condition the applica 
tion in whole or in part within 30 days o f receipt o l  the last objection  
or, if the commissioner elects to hold hcunngs, within 180 days o l 
receipt o f  the last objection. Notice o l  the order or decision shall be 
served personally or mailed to any person who has filed an objection

(d) If o o  objection is filed, the commissioner may proceed to make 
his determination upon the application.

(c) A person aggrieved by the action o f the commissioner or by the 
failure o f  the commissioner to grant, deny, or condition an application  
in accordance with (c) o f  this section may appeal to the superior couit 

( 0  The commissioner may, by regulation, designaic types o f  ap 
propnations which arc cxeuipi Iioiii iIiis section and provide 
simplified procedures for ruling on ihe applications (§ I ch 50 SI A 
1966; am § 6  ch 104 SLA 1971. am $ 52 ch 7 | SLA 1972; am §§ 5. 6  ch 
84 SLA 1980)
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See. 46 .15 .135 . Determ ination o f  existing rights |R cnum bered|.
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See. 46 .15 .140 . A bandonm ent, (b r f d lw t ,  uad reversion o f ap­
propriations. (a) The com m issioner m ay declare an appropriation to 
he w holly or partially abandoned and revoke the certificate o f  ap­
propriation if an appropriator, with intention to  abandon, does not 
m ake beneficial use o f  all or a part o f  his appropriated water. An ap ­
propriation so  forfeited and abandoned reverts lo  the state and the 
water becom es unappropriated water.

(b) The com m issioner may declare an appropriation to  be wholly 
or partially forfeited and shall revoke the certificate o f  appropriation  
if an appropriator voluntarily fails or neglects, without sufficient 
cause, to  m ake use o f  all or a part o f  his appropriated water for a 
period o f  five successive years. (§ I ch 50 SLA  1966)

Sec. 46 .15 .145 . Reservation o f waler. (a) The state, an agency or a 
political subdivision o f  the state, an agency o f  the United States or a 
person may apply to  the com m issioner to reserve sufficient water to 
m aintain a specified instream flow  or level o f  waler at a specified point 
on  a stream or body o f  water, or in a specified part o f  a stream, 
throughout a year or for specified tim es, for

(1) protection o f  fish and w ildlife habitat, migration, and propaga­
tion;

(2) recreation and park purposes;
(3) navigation and transportation purposes; and
(4) sanitary and water quality purposes.
(b) U pon receiving an application for a reservation under this sec­

tion , the com m issioner shall proceed in accordance with A S 4 6 .15.070.
(c) T he com m issioner shall issue a certificate reserving the water ap­

plied for under this section if  he finds (hat
(1) the rights o f  prior appropriators will not be affected by the

reservation;
(2) the applicant has dem onstrated lhat a need exists for Ihe reser­

vation;
(3) there is unappropriated water in the stream or body o f  w*»tei 

sufficient for the reservation; and
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(4) the proposed reservation is in the public inicrest,
(d) After the issuance o f  a certificate reserving water, the water 

specified in the certificate shall be withdrawn Ir<1111 appropriation and 
the com missioner shall reject an application lo r a permit to ap­
propriate the reserved water.

(e) A reservation under this section  does 1101 alle< iglus in ex­
istence on the dale the certificate reserving waler is issued.

( 0  Al least once each 10 years I he commissioner shall icvicw  each  
reservation under this section 10 determine whether the purpose 
described in (a) o f  this section lor which ihe vcitilicnic reserving water 
was issued and the findings described in (c) ol this section still apply to 
the reservation. If the com m issioner dcicim ines that the purpose or 
part or all o f  the findings no longer appl> 10 ihe reservation, he may 
revoke or m odify the certificate reserving the water in accordance with 
AS 46.15.140(b). (§ 7 ch H4 S 1 A  IMHO)

I  I f r u i v c  d u e  S e i l i n n  I J .  i h  K 4 . S I  A  

IVHO. nuke* i b i s  s c i I n i n  r l l n t i v r  l i m e  I V .

IVHO. 10 lu i x d J I k c  w iltl AS 01 10 07001
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Sec. 46.15.147. Termination o f permits, (a) II the com missioner has 
reason to believe lhat a person who holds an appropriation permit 
under this chapter is wilfully violating or lias wilfully violated a term, 
condition, restriction or lim itation o l Ins permit, lie may com m ence  
proceedings to terminate the appropriation permit under the A d ­
ministrative Procedure Act (A S 44.62.330 — 44.62.630).

(b) When an appropriation permit is terminated under this section, 
the appropriation o f water made by llie permit icvcris to the state and  
becom es unappropriated water. (§ 8 clt 175 SI A 1980)

I l l l o r ' t  n i l .  -  A v u i i iu u l ly  r n jo c d . itm  
m u o n  » j v  d e w |n « k d  AS 46 IS 141 
l l i i» ( i( i ,  t im e  j  m u o n  wnh ih j i  d r u g m  
lio n  h id  i l i c j d y  been e n io c d  by SI A IVHO. 
i h  14. tb it m u o n  w it  ic d c u in j ie d  AS 
4 6  I S  147

See. 46.15.150. Preferred use. (a) An applicant who asserts and pro 
ves a preferred use shall be granted a permit and shall be granted 
preference over other appropriators. A prclcited use of water is for a 
public waler supply.

(b) T o be entitled to a prelereiue .111 applicant must show that Ins 
use will be prevented or substantially interIcted with by a prior ap 
propnalion; the use is a preferred use; the applicant agices to  com pen­
sate a permit or ccrlilicjic  Itoldei lot the pnnr appropriation foi any
damages sustained by ilic p ic lcn cd  use, and other inhum ation which 
the commissioner requites by regulation (§ I ch 50 SI A 1966)



S tc. 4 6 .IS. 160. 'transfer and change o f  appropriations, (a) Ihe  
right to use water under an appropriation o i permit shall be appurte­
nant to  the land or place where it has been or is to  be beneficially used, 
provided, lhat water supplied by one person to another person's prop­
erly shall not be appurtenant to the property unless the parlies so  in 
lend. An appurtenant water right shall pass with a conveyance o f  the 
laud, or transfer, or by operation  o f  law unless specifically exem pted  
Irom the conveyance.

(b) With the perm ission o f  the com m issioner, all or any pari o l an  
appropriation may be severed from  the land to which it is appurte­
nant, may be sold, leased or transferred for other purposes or to  other 
lands and be made appurtenant to o th e r  lands. A permit or certificate 
or a deed, lease, contract, assignm ent o f  permit or other instrument 
transferring an appropriation must be filed for record in Ihe o l lice ol 
the com m issioner and a certified  copy o f  the instrument must be 
recorded in the recorder's o ffice  o f  the recording district in which the 
appropriation is located. (§ I ch SO SL A  1966)

Sec. 4 6 .IS. 170. E ffect o f  recording. (a) A  deed , lease, contract, 
assignment o f  permit or other instrument transferring an appropria­
tion is void as against a subsequent innocent purchaser who in good  
faith paid a valuable consideration for the appropriation or any por­
tion o f  it and whose instrument is first filed and recorded under §
1604b) o f  this chapter.

(b) A deed, lease, contract, assignm ent o f  permit or other instru­
ment transferring an appropriation which is recorded under § 160(b) 
o f  this chapter is constructive notice o f  its contents to  subsequent pur­
chasers o f  the appropriation or any portion o f  it. A n  unrecorded in ­
strument is valid between the parties to  it and as against one w ho has 
actual notice o f  it. (§ I ch SO SLA  1966)

Sec. 46 .15 .180 . C rim es. A  person w ho constructs works for an ap ­
propriation, or diverts, im pounds, withdraws or uses a significant 
am ount o f  water fp raaoy-sou icejw iih ou t a  permit or certificate o f  ap"n  
propriation; or a person w ho violates an order o f  Ihe com m issioner to I 
cease and desist from  preventing any water from  m oving to  a person  
having a prior right to  use the same; or w ho disobeys an order o f  the 
com m issioner requiring him  to  take steps to  cause the water to  so  
move; or w ho fails or refuses to install meters, gauges or other m easur­
ing devices or control works; or w ho violates an order establishing cor 
rectivc control works; or w ho violates an order establishing corrective 
controls for an area or for a  source o f  water, or w ho know ingly makes 
a false or misleading statement in a declaration o f  existing rights, is 
guilty o f  a m isdem eanor. Crimes under this section arc in addition to  
any other crimes provided by law. ($ I ch SO SLA 1966)

0 « u i« 4  in (• a  A  ( o n i u i i o i t .  I ik  »
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Sec. 46.15.185. Appeals. A ppeals to  the superior cnuil under this 
chapter arc subject to the provisions o l Ihe Adiniuisiiauvc Procedure 
Act, AS 44.62 560 -  44 .62.570. <§ I ch 50 SI A 1966)

Article 3. W ater Resources Hoard.
S f i l i u n  S f i l i u n

ISO I lie W^ici Krvimurt tliuiU ’ .’ it II>miiI iiiriimy,
200 trim » l tillur ’ I"  I'ulilu inniiiif,
l id  Oulifv ill 1 he bnditi .MO i iimpititji,,,i,, , 1 Iimjii) iucioli(i\

Sec. 46.15.190. Ihe W ater R esources Hoard, (here is created  the 
Waler Resources lloatd  com posed o l seven ineinbeis having a general 
knowledge o f  the use and requirements loi use of the waters o f  the 
state and the conservation and protection thereof, and the contm is  
sioncr o f environmental conservation 01 his designee shall serve as an 
additional, ex o ll ic io  member serving without a vote I he co in n n s  
sioncr o f  natural resources shall act as the executive secretary o l the 
board, and shall provide clerical sta ll lot the houid Members o l  the 
board are appointed by the governor, subject (ocoiilirm aiion by a m a ­
jority o f the members o f  the legislature 111 joint session (<j I ch 50 SI A 
1966; am § I ch 58 SLA 1972)

Sec. 46.15.200. Term o f  office. Ihe term ol ulfice lor m em bers o l  
ihe board is four years. The first members appointed serve as fo llo w s, 
two members serve for one year, three for two years and two for three 
years. II a vacancy occurs, the governor shall III! it by appointm ent for 
the unexpired term. Ihe appointm ent shall be submitted to  the 
legislature for confirm ation at the next regular or special session . (§ I 
ch 50 SLA 1966)

Sec. 46.15.210. Duties o f  Ihr board. I lie hoaid shall iiito im  and ad 
vise the governor on  all matters relating to the use and appropriation  
o f  water in the slate, including, but not limned to the effect and adc 
quacy o f  all slate laws and regulations governing the establishm ent of 
water rights, the m ulti-puipose uses o l w aiet, the prevention o f  p o llu ­
tion and the protection o f  fish and gam e, studies ol the state's water 
supplies and plans for future requirements, development o f  water 
resources, participation o l local governmental units in the m an age­
ment o f  water resources, lauds which are or may be needed for dam s, 
reservoirs, flood dam s, flood ways, canals or ditches for the im pound  
mcnt, storage, llow  and control o l waiers (§ I ch 50 SI A 1966)

Sec. 46.15.220. Board meetings. Ihe hoard shall hold one regular 
meeting annually at the stale capital and one or more additional 
meetings at the tune and place in the slate ihe board sclciis lor the 
transaction o l business (<j I ch 50 SI A 1966)
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See. 46.15.2.10. Public m eetings. I lie hoard in iy hold and conduct 
iihlic meetings al any tun.* or any place in ilic stale in oidcr to obtain  
uhlit iipiniou on a water use p inhlcin  or proposal and it may. by 
ia|oriiy vote o l all num bers, form ally or informally delivcied. 
j lb o r i/c  one ot m ote o us m embers to  bold and conduct a public 
icctmg (tj I ell 50 SI A l% (i)

Src. 46.15.240. C om pensation o f board members, liacli member ol 
ic board is entitled lo  travel expenses and per diem as authori/cd  loi 
• ale boards by AS 19 20 I MO while traveling to or from, oi in 
llen dan cca l. tegular or special m eetings or conferences aulhnri/cd ny 
lie boaid (tj I ch 50 SI A 1966) v

Article 4. (General Provisions.
4 ( l l l l l
' I I I  I iiluiicmrm j u i Ii o i i i i  

'Ul Iklmiiiiins 
0 0  S h u n  n i l f

Sec. 46.15.250. Pnforcrm cnl uulbority. l l ie  (ollow ing persons are 
tcacc officers of the state and they shall enforce this chapter:

(1) a slate em ployee authorized by the com missioner;
(2) a police ollicer of the stale. (§ I ch 50 SI A 1066)

See. 46.15.260 D efinitions. In this chapter, unless the context 
nlicrwise requires.
( 1) "appropriate*' means to divert, im pound, or withdraw a quantity ol 

*alcr from a source ol waler. for a benclicial use or reserve water in 
iccordance with AS 46 15 145,

(2) "appropriation" means the diversion, im pounding or withdrawal 
of a quantity ol water from a source of waler lor a beneficial use or Ihe 
reservation of water in accordance with AS 4 6 .15.145;

(1) "benclicial use" means a use of waler for the benefit ol the 
appropriator. other persons or the public, that is reasonable and 
consistent with the public interest, including, but not limited lo . 
dom estic, agricultural, irrigation, industrial, manufacturing, lish and 
shellfish processing, navigation and transportation, mining, power, 
public, sanitary, fish and wildlife, recreational uses, and maintenance ol 
water quality;

(4) "source of water" means a substantial quantity of waler capable ol 
being pul to beneficial use.

(5) "watei" means all waler ol the slate, surface and subsurface, 
occurring in a natural slate, except mineral and medicinal waler.

(6) "commissioner" means the com m issioner ol the Department ol 
Na tu r a l  Resources;

17) "duector" means the d iiccln i ol the Division ol la u d s. 
Department ol Natural Resources.
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(H) "person” includes an individual, partnership, association, 
public or private corporation, state agency, political subdivision o l the 
state, and the United States. (tj I cli 5(1 SI A l% 6)

(9) "mineral and medicinal w ater" m eans
(A ) water of a hot spring oi spring with ciiia lise properties which

has been reserved hy the lederal governm ent mulct fuhlic I and Order N o. 399; and

(It) geothermal fluid, as the term is dctm cd in AS -II 0 6  060 (am  
§§H -  10 ch M4 SI A I9H0; am M  10. II i l l  17s SI A l l)K0)

I Me*I u l tm m d n tta l l lu  lu s l I’lnil 
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Sec. 46.15.270. Short title. I Ins chaplet may be cited as lire Maska 
Waier Use Act. (§ I ch 50 SI A 1966)
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State: Charge 
for use of water
Bv DIRK MILLER
T X «  X N M A U  U t M MThe Hickel administration wants to put a price on the water that flows through Alaska's streams, rivers, lakes hot springs and underground aquifers, and start charging users for a resource that until now has been as free as rainThe proposal could translate into nominal charges for homeowners, bigger fees for larger users such as hydroelectric plants, seafood proces­sors and possibly some miners, and an export fee on those who want to sell the state s precipitation to dry states like CaliforniaAuthorizing the state to begin narging water fees is one of the ad­ministration s legislative priorities (his session, state officials say Cur­rently. Alaska law does not allow the state to charge fees for its water The idea of water fees for large consumers came from Go\ Walter 
J Hickel s new division of water at the Department of Natural Re- suurces Even before that. Hickel has ooosted the idea of a 2.000-mile pipeline to pump millions of gallons of fresh water from Southeast Alaska to and CaliforniaBringing up the idea of a pipe­line to California opened up the con­cept of exporting water." said Keith Tryck. a member of the suite's Wa­ter Resources Board in Anchorage When you remove that water from Al&tfca and somebody uses it. wheth­er stepping it out in 12-ounce cans or books like Pemer somebody should pay for it.”
Ric Davidge. director of the state's water division, said when he started looking into water exports - even glacier ice • he discovered the state was not making money on the dealsUnder current law the state charges at most a 1200 filing fee for people or firms seeking water appro­priations - simply the right to take a certain volume from a water supply And firms have been lining up for the chance to export Alaska s water to the Lower 41"Should we give them a water right and basically give it away'*" 

Davidge said "Unless we have stat­utory authority. the state cannot re­alize any benefit from that v e te r " 
P k w  «wm w  W e w . Pee* 12

California 
firm to use 
water tankers
By DIRK MILLER
T W A M M e » MA Santa Barbara. Calif., com- oany has downsized Gov Walter 
J Hickel s idea of a water pipe­line to thirsty California instead proposing to ship tankers of fresh water from Southeast to water

Sun Belt Water Inc haa ap­plied for rights for as much as200.000 acre feet of water a year from Orchard Lake near Ketchikan and as much as 150.000 acre feet a year from the Snettisham River, south of Ju­neauAn acre foot is the amount of water it takes to cover an acre, one fool deep, or 325.851 gallons of waterCompany officials said today they plan to file for water nghta at approximately 10 more sites in Southeast.You have so many streams and lakes available, it s our cur­rent feeling we will never be in a position of being in conflict with other activities of the state." said Jack Lindsey. Sun Belt's chief ex­ecutive officer"Alaska is the most fabulous water resource story in the world he said. "And as people begin to understand the magni­tude of what the state is trying to harness it's our feeling that you will see this not as a renewable resource but as a continuous re­sourceHickel has been pushing for a 2 000-mile pipeline from Southeast Alaska to California to ship fresh water to the dry state The Hickel administration also plans on filing legislation that would allow the state to levy fees on rn-stst* water
f l i i w  t *  Tmfcer. Pe«a 12



Water...
Continued from Pt*e 1

Davidge said the proposed legisla­tion - which has not yet been sub­mitted to lawmakers - would give the state the authority to levy fees Regulations to enforce the law would determine if some users, such as non-profit organizations would be exemptedNon-consumptive uses, depend­ing on whai thev are would be ex­empted. he said That would be any user that returns the water back to its system essentially unchanged, such as those who use water to cool 
ouildingsDavidge said the money would be .sed to fund the state s water divi­sion and water programs statewide Officials have been talking about charging users SI per acre foot for larger usersAn acre foot is equivalent to the amount of water that would cover me acre to a depth of one foot, or 325 851 gallonsThe funds could be used for vil­lage safe-water projects for exam­ple Davidge said The idea is to have the water resource and its use pay tor itselfThough no one is shipping tankers full of Alaska water to California tust yet the state already has issued ?6 permits for harvesting glacier ice. which is sold both in- and out-of state as glacial water, he saidSome bottlers already are selling Alaska water and the state last year granted the first large-scale permit for water exports to a Wrangell hatchery which is looking to make

! Tanker...
Continued from  P * f«  1

users and exportersRic Davidge director of Hick­el s new water division in the De­partment of Natural Resources, said he has met with Sun belt and other companies and California municipalities to discuss water- expert projects.Davidge said Sun Belt's appli­cations would be analyzed by the dnijivn for its effect on fish and w:idl te resources, water sources ana ''t.ier users "We cannot ap- propr ate water -if k> would take wjter away that had a pre­vious i jpropriation he said Tht ousiness could start carry­ing water to California bv the end of the vear he saidDavidge ana Lindsey said Southeast Alaska s great draw was its closeness to California and its abundance of w aterLinosey would not disclose the other >>jtneast locations the com­pany is considering though Sun Belt recently withdrew an appli­cation for water rights from the Maksoutof River on Baranof Is­land"They did withdraw one aooli

money off excess water from its 
Etoliri island siteBruce Geraghty. one of Hickel s 
legislative lobbyists, said the water- fee idea is in accord with the gover­nor s owner-state philosophy, in which the states resources are owned by all Alaskans and managed for their mutual benefit Instead of giving away water, the state could make money, he saidThe prospect of water fees means many municipal water systems might be charged a user fee for the water they sell to their residents. Davidge said But those types of do­mestic uses likely would not be charged as much as a private com­pany making a profit from the sale of water"The municipality of Anchorage uses more than 26,350 acre feet a year, he said, but every household would probably pay less than a dol­lar a year for thatRobert LoVar. water treatment superintendent for Anchorage, said the fees might run the municipality about S25.000 to 830.000 a year, and cost each homeowner a couple of cents a monthIn Juneau, the city's water sys­tem uses about 4.600 acre feet a year Using LaVar s figures, the could cost Juneau about 85.200 a year, or less than 50 cents a year per household."I'm surprised This is the first that I ve heard about it." said Jim Beeson. Juneau s water utility super­intendent. "I would imagine if the state charges us. we would pass that on to the consumer 'The idea has conditional support from some environmental organiza­tions
cation because it was in a federal wilderness area. Davidge said We requested they withdraw that and they aidLindsey said the company has no contracts as vet to deliver wa­ter to California water districts, though it has financial backing from the Bank of America in San Francisco, he saidWell, maybe support but no money yet "What we ve done is we have given him a strong ex­pression of interest in providing protect financing to a project.' said Lester Stephens, vice presi­dent of the bank We have not committed any equity money to the company nor have we com­mitted to any specific financing yet"Stephens said the bank would have to be satisfied that the com­pany could deliver water before it would sign any financing arrange­mentsShipping water is an expensive proposition The company does not own any tinkers and would have to buy or lease them Lind­sey said The plan is to fill tankers offshore, using pipelines to deep- water moorage facilities Pipe­lines. be said could cost about II

"Our initial thought is it maker sense to levy some charge on 
natural resource, just as we do anv 
other natural resource. ' said Cliff Eames of the Alaska Center for the 
Environment in Anchoragei  think it's a good idea to charge for a resource you re going to sell, said Cliff Davidson. D-Kodiak and House Resource Committee chair­man. But he cautioned (hat the itatt needs more information on water re­sources and the effect of large-scale water sales on fish wildlife and peo­ple before it begins to sell us supply "We do not know enough about our water resources to set a price on that and try to sell off a lot of wa­ter Davidson said Until we have in place the policy to eel that infor­mation. we have the cart before me horse"We don t want the people in Alaska to take a second seat behind a tanker of water goine to California he saidSteve Borell. executive director of the Alaska Miners Association, said his group has not been approached by the administration Mining opera­tions. in general, use a lot of water in processing ore"We are very concerned to see ex­actly what the governor s propos­ing." Borell saidThe association is a booster of Hickel. but Borell said the water fees might not be something that miners support, especiallv if the fees are ex­cessiveDavidge said miners might not be affected."Most miners, particularly placer miners, they recycle their water Davidse said
million a mileEnvironmental organizations say the idea of shipping Alaska s fresh water south must be care­fully reviewed"If they're going to deplete wa­ter to go sell down south, there may be existing uses that will be affected." said Buck Lmdekugal of the Southeast Alaska Conserva­tion Council in Juneau Fish and wildlife resources must be pro­tected, he saidCliff Eames of the Alaska Cen­ter for the Environn-'it in An­chorage. said export­ing water sou:: open up adeeper philosophical question than strictly environmental con­cerns• Throughout the world we need to start assessing whether we are exceeding earning capac- | itv of some portions of the world.' he said California s water scarci­ty is in part due to a tremendous , population growth and a lengtnv | 
droughtEames and Lindsey said some I of the sites the company is consid- enng might require a federal en- I vironmentaJ impact study be- i cause of their location to the I Tongaaa National Forest



Water director has past ties
to Calif, firm

By DIRK MILLER
nu juhuu W f« (

A state official overseeing Alas­
ka s largest waier-rignts case has 
past ties to the California companv 
that wants billions ot gallons ot wa­
ter from Southeast

Ric Davidge. director ot tne 
state s new water division, is a for­
mer employee of Env ironmental Ser­
vices Ltd the AlasKa reoresentative 
for Sun Belt Water Inc Sun Belt is a 
Santa Barbara Cain cumpanv tnat 
wants to ship water in tankers from 
lakes and rivers near Ketchikan and 
Juneau to thirsty California cities 
The water division is handling Sun

Belt s water rights application 
State ethics law prohibits a for­

mer public employee from working 
on any matter for two years in which 
the former employee had participat­
ed while in public service But there 
is nothing barring the state from h ir­
ing people from a private firm  to 
work on related matters in public 
service said Tina Kobavashi. an as­
sistant attorney general i f  the em­
ployee has no financial interest in his 
tormer firm

That s the sort of the key wheth­
er it s going to benefit him personal­
ly she said today

Davidge said Thursday that Envi­

ronmental Services had not started 
working on Sun Belt s water applica­
tion until after he left the firm  to 
work for the Hickel administration 
He gets no retirement or pension 
benefits from the firm  and has no f i­
nancial link whatsoever, he said En 
vironmental Services president Jim 
Kross did not return a phone call this 
morning.

Davidge. 45. said he has delegated 
the authority to decide whether Sun 
Belt should be given the water rights 
to Gary Prokosch. a water resources 
officer in Anchorage

That s one o f the reasons whv 
Gary is delegated to mane decision’s

on water appropriations.' Davidge 
said It there s a statutory problem 
here Gary and I talked it through 
and felt comfortable with fact that ne 
signs the appropriation

Davidge said he told his boss. 
Natural Resources Commissioner 
Harold Heinze of his former involve­
ment .>n Thursday

Hemze said today Davidge had 
done the right thing by telling him 
and rhe division s staff of prior em­
ployment with ihe consultant."It is not an extraordinary issue 
in my mind ' Heinie said.

The fact that you know some­body or nave worked with sometocdy

is not a disqualification." he said. "More importantly, he does not have a financial interest in it. '*
Water rights, or appropriations, are simply the right to a certain amount of water from a certain source The state issues water rights after investigating applications from interested parties. In most cases, parties are given a temporary per­mit for the water and once their fa­cilities are in place, a pemanent ap­propriation can be granuJ after the sute considers the application.Gov Walter J. nickel's admini*- (ration is Dlannwg to push law­

makers to approve legislation that would allow the sute to levy fees on water exported and used in the sute Prokosch utd he is supervised by Davidge"II things go wrong on my end and someone doesn t like what I've done, it s going to be elevated. " Prokosch saidIf a party wants to appeal Prokosch s decision. Davidge said, the director normally would handle the appeal But. Davidge said, he plans to vend any appeals of Sun Belt's cases on to HemzeThe only time I would be in­volved is if it's appealed Davidge said. I would suggest it go directly to the commissionerDavidge. though, is still working with Sun Belt on its application for water rights, and he said he nas met several umei with the companv Davidge is the former planning permuting and government affairs director for Environmental Services, ao Anchorage consulting firm He

joined the firm dunng the Exxon Valdez oil spill in IM and worked there until being hired by the Hickel adnuustraucn last yearSun Belt is seeking rights to up to200.000 acre feet of water a year from Orchard Lake near Ketchikan and 150.000 acre feet of water from Sneitisham River near Juneau An acre foot is the amount of water it would take to cover an acre to a depth of a foot That amount is 325 851 gallonsProkosch said the Sun Belt pro­posal is so large that the eventual de­cision might end up in Hemze s lap. anywaySun Belt plans to ship the water to California for sale to water districts, •aid Jack Lindsey the company s cnief executive officer Sun Belt is also considering filing for water rights on up to 10 other sites in South­east he saidLindsey uid Environmental Ser­vices it the company s Alaska repre­sentativeThey are aort of the vosct for

Sun Belt in Alaska." Davidgt said. ••They interact with the adjudication staff.
"It's one of those thngi. if you’re employed in Alaska, you eventually end up running irto a conflict with one of your employers ”It u not the first apparent conflict- of interest that has arisen in the Hickel administration Hickel fired former Revenue Commmiooer Lee Fisher last year over allegations that he had mishandled a contract with his old accounting Arm. Coopen 6 Lybrand. Sute lawyers art also in­vestigating a contract issued by the .Alaska Energy Authority to an Alas­ka contractor with past ues to the agency's executive director. Charlie 

Bussell.Hickel himself w sj alleged hy a suit Personnel Board report to have violated conflict-of inurest rules in promoting a cat pipeline project m which he held stock To resolve the problem Hsckti donated the stock in Yukon Pacific to a chanubte foun­dation ha set up bearing his name
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Hickel wants to dip into water profits
Assooatea Press

J UNEAU — Alaska's endless supply 
of fresh water may not be free for 
long Gov Wally Hickel plans to 

introduce legislation soon to charge wa­
ter user and export fees 
The legislation may mean nominal 

charges for homeowners and higher fees 
for large users such as hydroelectric 
plants, seafood processors and p o s s i ' / v  
mines. An export fee also may bt

charged on water sales outside the state 
Hickel has proposed building a 2,000- 

mile freshwater pipeline tr> California 
When he resurrected the idea last year 
it raised some interest in Southern 
California but was quickly dismissed 
because of the pipeline's huge cost 
The idea got administration officials 

thinking of other ways to make money

from Alaska's many 
streams, rivers, lakes, hot 
springs and underground 
aquifers.
"Bringing up the idea of a 

pipeline to California 
opened up the concept of 
exporting water." said Keith 
Tryck. a member of the state 
Water Resources Board in 
Anchorage
"When you remove that 

water from Alaska and 
somebody uses it. whether 
shipping it out in 12-ounce 
cans or bottles like Perrier, 
somebody should pay for 
it.'' he said.
Hickel's new Water Divi­

sion at the Department of 
Natural Resources proposed 
charging water fees to large 
users after discovering that 
the state didn't make any 
money on water or glacier* 
ice exports.
Authorizing the state to 

begin charging water fees is 
one of the administration's 
legislative priorities this ses­
sion. said Ric Davidje. di­
rector of the Water Division.

"Should we basically give 
it away" Unless we have 
statutory authority, the 
state cannot realize any ben­
efit from that water "
The proposed legislation 

likely will be introduced in 
the coming week. Hickel 
spokesman John Manly said 
Friday It would fund the 
Water Division and water 
programs statewide
Officials have talktd 

about charging users SI in

acre-foot. or 325.851 gallons, 
for larger users.
Non-profit groups and us­

ers that return water to its 
system essentially un­
changed. such as those who 
use water to cool buildings, 
mr’’ be exempted from the 
pi osed fees. Davidge said 
ltie state has issued 26 

permits for harvesting gla­
cial ice. which is sold as 
glacial w'ater in Alaska and 
out of state, he said.

Some bottlers already sell 
Alaska water, and the state 
last year granted the first 
large-scale permit for water 
exports to a Wrangell hatch­
ery. which wants to profit 
off of excess water from its 
Etolin Island site.
Under the proposal, water 

fees may be charged to many 
municipal water systems for 
the water they sell to resi­
dential customers. Davidge 
said But domestic users 
likely would not be charged 
as much as a private compa­
ny that profits from water 
sales.
Robert LeVar. water 

treatment superintendent 
for Anchorage, said the fees 
may cost the city about
S25.000 to *30.000 a year, and 
cost each homeowner a cou­
ple of cents a month.
Cliff Davidson. D-Kodiak 

and chairman of the House 
Resource Committee, called

the fees a good idea for 
groups that profit from sell­
ing Alaska water. But he 
said the state needs more 
information on the effect of 
large-scale water sales on 
fish, wildlife and people.
"We do not know enough 

about our water resources to 
set a price on that and try to 
sell off a lot of water." 
Davidson said. "We don't 
want the people in Alaska to 
take a second seat behind a 
tanker of water going to 
California."
Steve Borell. executive di­

rector of the Alaska Miners 
Association, said miners, 
who generally use a lot of 
water, are concerned the fees 
mav be excessive.
"I guess it's one thing to 

be able to charge for blocks 
of ice that leave the state." 
he said. "It's a political deci­
sion. whether or not you 
charge tourists for the air 
they breathe. That's the next 
step."

But Davidge said most 
miners, especially placer 
miners, recycle their water, 
and would not be charged

f
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rights 
attract Outside firm

The Awooatad Press

JUNEAU — A Southern California 
company has applied to abip biliiaoa 
o f  gallons of fresh water from south­

east Alaska to help quench the Golden 
State's thirst.

Sun Belt Water Inc. of Santa Barbara, 
Calif., has applied to the state for rights to 
as much as 05 billion gallons of watar a 
year from Orchard Lake near Ketchikan, 
and as much as 40 billion gallons ufflbally 
from the Snettisham River, south c l  Ju­
neau.

By comparison. Anchorage residents use 
about B.5 billion gallons a year.

Sun Belt officials said this week tbny 
plan to file for water rights at about 10 
other southeast Alaska sites not yet dis­
closed.

Jack Lindsey, Sun Belt's chief executive 
officer, said people w ill realize that Alas­
ka water is not a renewable resource, out 
a continuous one.

"Alaska Is the most fabulous watar -  
resource story in the world," he Mid. 
"You have so many streams and lakas 
availabTi. It's our currant leellng we will 
never,.be in a position ctf feting in conflict 
with other activities tf tfei state.”

RJc Davidge, director of Gov. Wally 
Hlckel's new Water Divialco in the' De­
partment of Natural Reeourcns, M id  he' has 
met with Sun Belt and other companies

and California cities to dis­
cuss water-export projects.
Sun Belt's applications 

will be analyzed by the divi­
sion for potential effects on 
fish and wildlife, water 
sources and other users. 
Davidge said.
If the applications arc ap­

proved. the company may be 
able to ship water to Califor­
nia by the end of the year, 
he said.

Sun Belt recently with­
drew an application for wa­
ter rights from the Maksou- 
tof River on Baranbf Island 
because it was in a federal 
wilderness area, Davidge 
said. The state asked the 
company to withdraw the 
application.
The company has no con­

tracts to deliver water to 
California water districts.
Bank of America in San 

Francisco has expressed in­
terest in providing financing

for the project but has not 
committed any money to 
Sun Belt, said Lester Ste­
phens, a bank vice presi­
dent.

Sun Belt must convince 
the bank it can deliver wa­
ter before it would sign any 
financing arrangements. Les­
ter said
The company does not 

own any tankers and would 
have to buy or lease them. 
Lindsey said. The plan is to 
fill tankers offshore, using 
pipelines to deep-water 
moorage facilities. Pipelines, 
he said, could cost about $1 
million a mile.
Environmental groups s a y  

the idea of shipping Alas­
ka's fresh water south must 
be carefully reviewed.
"If they’re going to de­

plete water to go sell down 
south, there may be existing 
uses that will be affected." 
said Buck Lindekugal of the 
Southeast Alaika Conserva­
tion Council in Juneau.
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THE DIVISION OF WATER

Th e  A l a s k a  D i v i s i o n  of W a t e r  m a nages a n  e s t i m a t e d  40% of our 
N a t i o n ' s  w a t e r  r e s o u r c e s  i n c l u d i n g  over 3 m i l l i o n  lakes and an 
e s t i m a t e d  20,000 streams. T h e s e  r e s p o n s i b i l i t i e s  i n c l u d e  the State 
W a t e r  P o l i c y  a n d  M a n a g e m e n t  Strategy; i s s u i n g  w a t e r  rights; 
a d m i n i s t e r i n g  the d a m  s a f e t y  program; r e n d e r i n g  a n d  r e v i e w i n g  
a d m i n i s t r a t i v e  n a v i g a b i l i t y  d e t e r m inations , a s s e r t i n g  o w n e r s h i p  a n d  
m a n a g e m e n t  of s u b m e r g e d  lands; surveying, c o l l e c t i n g  and 
d i s t r i b u t i n g  w a t e r  resourc e d a t a  r e la ted to the q u a n t i t y  a n d  
q u a l i t y  of surface, g r o u n d  a n d  c o a stal w a t e r s  of Alaska; 
c o o r d i n a t i n g  w a t e r  r e l a t e d  d a t a  c o l l e c t i o n  a n d  m a n a g e m e n t  
a c t i v i t i e s  w i t h  o t h e r  agencies; p r o v i d i n g  s u p p o r t  to the S t ate 
W a t e r  Board; advocating r e s p o n s i b l e  w a t e r  d e v e l o p m e n t  i n c l u d i n g  
w a t e r  exports. The D i r e c t o r  of the D i v i s i o n  r e p r e s e n t s  the 
G o v e r n o r  at the W e s t e r n  S t a t e s  W at er C o u n c i l  c o n s i s t i n g  of 17 
w e s t e r n  states.

In a d d i t i o n  to t h e  O f f i c e  of the Director, the D i v i s i o n  of W a t e r  is 
c o m p r i s e d  of five sections; H y d r o l o g i c  S u r v e y  w h i c h  i n c lude s the 
S t a t e  W a t e r  Lab, W a t e r  Man age m e n t ,  Policy a n d  S p e c i a l  Projects, 
Na v i g a b i l i t y ,  a n d  D a m  S a f e t y  a n d  C o n s t r u c t i o n .  T h e  D i v i s i o n  nas 
of f i c e s  in An chor a g e ,  Fairbanks, J u n e a u  a n d  W a s illa.
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STATS OP ALASRA
DIVISION or M A N A G E M E N T

TO: Max Hcdel DATE: June 25, 1991
Chief of S t a f f
Office of t h e  Governor FILE N O . : Diwater

P H O N E  NO.: 465-2409

T H R U :  S h e l h y  fit
Director/
Offi c e  &4  
Budg

FROM: Haro l d  C. H a i n z e
Commis s i o n e r

S U B J E C T ;  C i i t a h l i c h a a n ' t  os D i v i s i o n

of W a t e r  R e s o u r c e s
ent and

One of the first organizational suggestions I received as 
C o m m i s s i o n e r  was to establish a separate D i v i s i o n  of Water 
Resources. Now that I have had t i m e  to study this sug g e s t i o n  and 

^ c o n s u l t  w i t h  af f e c t e d  interests (i.e., Wat a r  R e s o u r c e s  Board, H o u s e 
. / R e s o u r c e s  Committee, etc.). I an co n v i n c e d  that c r e a t i o n  of "nTTTV* 
C a ^ v i s i o n  wouIH flfi in UIH best i n t erest of the State.

In recent years, w a t e r  management h a s  became i n c r e a s i n g l y  important 
to A l a s k a n s . waLox.- availability is critical to o u r  cities ana 
villages, our fisheries, oil a n d  gas production, seafood 
processing, hyd r o e l e c t r i c  development, mining, recreation, 
n a v i g a t i o n  and a h o s t  of other purposes. M a i n t e n a n c e  of our water 
re s o u r c a a  and w a t a r  *11nrAtion d o o ieiona among u c o r  groupc ic 
e x p ected to become e v e n  more i m p o r t a n t  in the 1990's. A Division 
of Wa t e r  will p r o v i d e  the n e c e s s a r y  focus and d e m o n s t r a t e  our 
r e c o g n i t i o n  or tlio Importance of t h i s  resource ana o u r  commitment 
to responsible management.

W a t e r  resources p r o g r a m s  within t h e  Department of N a t u r a l  Resources 
c u r r e n t l y  reside in t w o  divisions —  the Division of L a n d  and W a t e r  
(DLW) and the D i v i s i o n  of G e o l o g i c a l  and G e o p h y c l o a l  Surveys 
( D G G S ) . The DLW w a t e r  programs include the water r i g h t s  and dam 
saf e t y  projects. O t h e r  DLW water responsibilities i n c l u d e  serving
flfl to tho W a t e r  Seaourcoa Board, roprecontincf the State on
t h e  W e s t e r n  States W a t e r  Council, a n d  wa t e r  r e s o u r c e s  planning. 
T h e  DGGS is r e s p o n s i b l e  far w a t e r  resources d a t a  collection, 
storage, analysis, a n d  dissemination, and for p r o v i d i n g  hydrologic 
a s s i s t a n c e  to DLW a n d  other g o v e r n m e n t  agencies.

T h e  Division of W a t e r  Resourcas w o u l d  initially c o n s i s t  of 20-2 5 
p e r m a n e n t  positions. A new Director poelf.lnn *h thA P e n g o  26 lovoi 
w i l l  be established. The proposed organizational c h a r t  is attached 
for y o u r  approval.

AS 46.15.020(3) specifically auth o r i z e s  the C o m m i s s i o n e r  to 
e s t a b l i s h  a D i v i s i o n  of Water and no new statutes o r  changes to 
e x i sting law will b e  necessary.
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M a x  Hodal 
Page 2
J u n e  25, 1991

IN ACCORDANCE WITH AS 4 6.15.020 (3), A DIVISION 05* WATER la 

ESTABLISHED IN THE DEPARTMENT 0? NATURAL RESOURCES AS DESCRIBED 
ABOVE, E77ECTIV3 ON THE DATS APPROVED.

V  '  S H E L B Y  A T A flT M YI ELI 

ID]

OPFICE OP MANAGEMENT AND BUDGET>]/?

SHELBY flTASTNY 

I DIRECTOR

/ - ? 7 -  f /
.  .  - D a t e

• •  p r * , •  » ' • *  V*

a U M * *  - V  M  4  -  .  • »

. . •» • ; • '•» 
- -- . » * *w.#. v » A— *

A t t a c h m e n t
J - .  •  •  n  • •  * « » • •  •  A *  •  .  .  .  .  •  * * •  • • •  • •  4  •* ■* •’%'%'* 1 A  '•  ♦  ■

cc: • G a r y  Guatafaon, Director, DLW V j
T o o  Saith, A c t i n g  Diractor, DGGS ‘ '
S h a r o n  Barton, Diractor, M a n a g e m e n t



S T A T E  O F  A L A S K A  
D K P A R T H E H T  O F  N A T U R A L  R E S O U R C E S  

DIVISIOII O F  W A T E R



-----------------------------

06-27— 1391 16!S1 307 536 2754 CNR OFFICE OF ThS COMMISSIONER

DEPARTMENT OF N A T U R A L  RESOURCES 
DIVISION O F  WATER 

PCN L I S T

D i v i s i o n of Geological fie Geophysical Surveys

PCN Title Name Location

10-2051 Hydrologist V  Lcng Eagle River
10-2144 " IV Muntar ii ii

10-2097 " II Allely II n

10-2141 " II LaSage ii II

10-2095 " II Petrik II II

10-2078 " IV inghram n  ii

10-2145 " ill carrick II H

10-2142 " h i  Maurer II II

10-2143 " III Ireland II II

10-2174 " -II- Ray Fairbanks
1 0 - 2 0 3 7 C h e n i a t  X X  V o h d e n . •9 II

10-2056 Hydrologiatlll Mooraan n  ii

10-2055 Geologist I V  Motyka Junaau
10-2052 HydrologiBt 1' Noll n  ii

•10-2108 Field Off i c e  Weir Eagle River
Assistant

Division of Land & Watar

10-1679 Tech Engineer K. Cherry
10-1724 Nat Res M g r  I H. Harle
10-1692 Nat Res Off II R. Watts
10-1718 Clark Typ III P. Reaaer

Anchorage
II II
ft
If

n
n

wa ter Rights Adjudicators

10-1263 Nat Res Off I Dunker Juneau
10-1609 Nat Rea O f f  11 Rader it n

10-1274 Nat Res T e c h Litzen Anchorage
10-1377 Nat Res Off I Konson n  ii

10-1272 Nat Res T e c h conpton Waailla
10-1315 Nat Res M g r  I prokoech Anchorage
10-1633 Nat R q o Off I Weeks W W

1 0 - 1 5 3 4 M a l i n « « o e «  x i K a r i n r * l r b « n k *

(1/2 tine)



Division of Water
Director: Ric Davidge (762-2575)

3.76% of DNR budget

Miss ion
The Division of Water was created in 1991 to manage, plan, promote and authorize the 
responsible use and economic potential of Alaska's water resources; to resolve state title to the 
submerged lands under all navigable water bodies; to collect and provide information needed on 
the quantity and quality of Alaska's vast surface, ground and coastal waters; to protect lives and 
property at risk by dams; and to educate Alaskans about the responsible use of their water 
resources.

FY92 A u th o r iz e d  
FY93 G o v e r n o r 's  B u d g e t

G en era l Fund

0
2 .1 1 5 .9

O ther F u n d s  FTE

0 0
5 4 0 .9  2 8

NOTE: A full explanation of the transfers required to fund and staff the new Division of Water 
can be found in Appendix D.

Governor 's Approved Increments Funding Request

W aler M a n a g em en t
Increasing program receipts encourages cost effectiveness and establishes 
a dollar relationship to services provided. These funds, generated through 
water rights applications fees, temporary water use fees, dam safety 
application fees and the USGS-Hydro Survey Co-op cost recovery 
program, are essential to the continued operation of the Division of Water 
at the current level. Failure to authorize this increase in program 
receipts will require personnel layoffs in water rights adjudication and 
hydrologic surveys. Backlogs in permit applications would likely 
increase and site inspection ot high hazard dams will be limited.

3 3 7 .0  (G F /P R )

FY93 Project Descr ipt ions

P ro je c t  Benefit

D ire c to r 's  O ffic o
Provides overall management and 
administrative support.

Focuses division objectives and 
methods of obtaining them.

Funding

1 5 4 .6  (G F )

'Division of Water


