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STATE OF ALASKA 
Department of N a t u r a l  Resources  

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 

According t o  Alaska S t a t u t e  41, t h e  Alaska D i v i s i o n  of G e o l o g i c a l  and 
Geophysical  Surveys  i s  charged w i t h  conduc t ing  ' g e o l o g i c a l  and geopl iys ica l  
s u r v e y s  t o  d e t e r m i n e  t h e  p o t e n t i a l  of Alaskan l a n d  f o r  p r o d u c t i o n  of m e t a l s ,  
m i n e r a l s ,  f u e l s ,  and geo the rmal  r e s o u r c e s ;  t h e  l o c a t i o n s  and s u p p l i e s  o f  
ground w a t e r  and c o n s t r u c t i o n  m a t e r i a l s ;  t h e  p o t e n t i a l  g e o l o g i c  h a z a r d s  t o  
b u i l d i n g s ,  r o a d s ,  b r i d g e s ,  and o t h e r  i n s t a l l . a t i o n s  and s t r u c t u r e s ;  and s h a l l  
conduct such c t h e r  s u r v e y s  and i n v e s t i g a t i o n s  a s  w i l l  advance knowledge of 
t h e  geology of  A l a s k a . '  

I n  a d d i t i o n ,  t h e  D i v i s i o n  of  G e o l o g i c a l  and Geophysical. Surveys  s h a l l  
c o l l e c t ,  r e c o r d ,  e v a l u a t e ,  and d i s t r i b u t e  d a t a  on t h e  q u a n t i t y ,  q u a l i t y ,  and 
l o c a t i o n  of underground,  s u r f a c e ,  and c o a s t a l  w a t e r  of  t h e  s t a t e ;  p u b l i s h  o r  
have p u b l i s h e d  d a t a  on t h e  w a t e r  of  t h e  s t a t e  and r e q u i r e  t h a t  t h e  r e s u l t s  
and f i n d i n g s  of  s u r v e y s  of  w a t e r  q u a l i t y ,  q u a n t i t y ,  and l o c a t i o n  be f i l e d ;  
r e q u i r e  t h a t  wa te r -we l l  c o n t r a c t o r s  f i l e  b a s i c  w a t e r  and a q u i f e r  d a t a ,  
i n c l u d i n g  b u t  n o t  l i m i t e d  t o  w e l l  l o c a t i o n ,  e s t i m a t e d  e l e v a t i o n ,  w e l l -  
d r i l l e r ' s  I.ogs, pumping t e s t s ,  f low measurements,  and w a t e r - q u a l i t y  
d e t e r m i n a t i o n s ;  a c c e p t  and spend funds  f o r  t h e  purposes  of t h i s  s e c t i o n ,  AS 
41.08.017 and 41.08.035,  and e n t e r  i n t o  agreements  w i t h  i n d i v i d u a l s ,  p u b l i c  
o r  p r i v a t e  a g e n c i e s ,  communities,  p r i v a t e  i n d u s t r y ,  and s t a t e  and f e d e r a l  
a g e n c i e s ;  c o l l e c t ,  r e c o r d ,  e v a l ~ a t e ,  a r c h i v e ,  and d i s t r i b u t e  d a t a  on s e i s m i c  
e v e n t s  and e n g i n e e r i n g  geology of t h e  s t a t e ;  and i d e n t i f y  and in fo rm p u b l i c  
o f f i c i a l s  and i n d u s t r y  abou t  p o t e n t i a l  s e i s m i c  h a z a r d s  t h a t  might a f f e c t  
development i n  t h e  s t a t e .  

A d m i n i s t r a t i v e  f u n c t i o n s  a r e  performed under  t h e  d i r e c t i o n  of t h e  
D i r e c t o r ,  who m a i n t a i n s  h i s  o f f i c e  i n  F a i r b a n k s .  The l o c a t i o n s  of DGGS 
o f f i c e s  a r e  l i s t e d  below: 

.794 U n i v e r s i t y  Avenue .400 Willoughby Avenue 
( S u i t e  200) ( 3 r d  f l o o r )  
Fa i rbanks  Juneau 
(907)474-7147 (907) 465-2533 

,18225 F i s h  Hatchery  Road 
P.O. Box 772116 
Eagle  R i v e r  
(907) 696-0070 

Th is  r e p o r t  i s  f o r  s a l e  by DGGS f o r  $2. DGGS p u b l i c a t i o n s  may be i n -  
s p e c t e d  a t  t h e  f o l l o w i n g  l o c a t i o n s .  Mai l  o r d e r s  shou ld  be  a d d r e s s e d  t o  t h e  
Fa i rbanks  o f f i c e .  

,794 U n i v e r s i t y  Avenue 
( S u i t e  200) 
F a i r b a n k s ,  99709 

.400 Willoughby Avenue 
(3rd  f l o o r )  
Juneau 

.U.S. G e o l o g i c a l  Survey . In fo rmat ion  S p e c i a l i s t  
P u b l i c  I n f o r m a t i o n  O f f i c e  U.S. G e o l o g i c a l  Survey 
701 C S t r e e t  4230 U n i v e r s i t y  Dr ive ,  Room 101 
Anchorage Anchorage 
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WATER-LEVEL DECLINES I N  WELLS I N  SOUTH ANCHORAGE, ALASKA: 
A PRESENTATION TO THE ALASKA WATER BOARD 

by 1  J . A .  Munter 

INTRODUCTION 

A r e c e n t l y  p u b l i s h e d  r e p o r t  by Dearborn and Munter (1987) p r e s e n t e d  
background i n f o r m a t i o n  on w a t e r - l e v e l  d e c l i n e s  arid w e l l  f a i l u r e s  i n  t h e  lower 
H i l l s i d e  a r e a  of Anchorage. The r e p o r t  showed t h a t  w a t e r  l e v e l s  have been 
d e c l i n i n g  a t  a  r a t e  of 1 t o  5  f t l y r ,  t h a t  s i g n i f i c a n t  numbers of p r i v a t e ,  
domest ic  w e l l s  have low t o l e r a n c e s  t o  w a t e r - l e v e l  d e c l i n e s ,  t h a t  a few w e l l s  
a r e  known t o  have f a i l e d ,  and t h a t  p o t e n t i a l  l a r g e  i n c r e a s e s  i n  w a t e r  
consumption i n  t h e  a r e a  would c r e a t e  a  s i g n i f i c a n t  po ten t i a .1  f o r  l a r g e  
numbers of w e l l  f a i l u r e s .  

To c l a r i f y  t h e  e x t e n t  and magnitude of w a t e r - l e v e l  d e c l i n e s  i n  s o u t h  
Anchorage and t c  unders tand  t h e  e f f e c t s  of ground-water pumpage i n  t h e  a r e a ,  
f i e l d  work was c a r r i e d  o u t  d u r i n g  t h e  summer of 1985 by t h e  D i v i s i o n  of  
G e o l o g i c a l  and Geophysical  Surveys  (DGGS) and t h e  D i v i s i o n  of  Land and Water 
Management (DLWM). Water l e v e l s  were measured i n  p r i v a t e  w a t e r  w e l l s  t h a t  
met t h e  f o l l o w i n g  c r i t e r i a :  

1. The w e l l  was l o c a t e d  i n  s e c s .  12 ,  15,  21, 22, 23,  27,  o r  28 of 
T. 12 N . ,  R .  3  W . ,  Seward Mer id ian .  

2 .  The w e l l  r e p o r t e d l y  c o n t a i n e d  - <30 f t  of w a t e r  a t  t h e  t ime  of 
d r i l l i n g .  

3.  A d r i l l e r ' s  l o g  of t h e  w e l l ,  i n c l u d i n g  s t a t i c  w a t e r  l e v e l  a t  t h e  
t ime  of  c o n s t r u c t i o n ,  was a v a i l a b l e .  

4 .  The w e l l  cou ld  be l o c a t e d  i n  t h e  f i e l d .  
5 .  The owner of t h e  w e l l  a l lowed t h e  w a t e r  l e v e l  t o  be  measured. 

Water l e v e l s  were s u c c e s s f u l l y  measured i n  98 w e l l s ,  which i s  o n l y  a  s m a l l  
p e r c e n t a g e  of t h e  t o t a l  number of  w e l l s  i n  t h e  a r e a .  To supplement t h i s  
d a t a ,  r e c o r d s  of r e p o r t e d  w e l l  f a i l u r e s  i n  t h e  a r e a  were  m a i n t a i n e d .  

RESULTS OF FIELD WORK 

The a r e a  a f f e c t e d  by w a t e r - l e v e l  d e c l i n e s  i s  approx imate ly  bounded by 
Bi rch  Road on t h e  e a s t  and Rabb i t  Creek Road on t h e  s o u t h .  Nor th  and wes t  of 
t h e  lcwer  H i l l s i d e  a r e a ,  w a t e r - l e v e l  d e c l i n e s  merge w i t h  o t h e r  d e c l i n e s  t h a t  
have occur red  th roughout  t h e  Anchorage conf ined  a q u i f e r  sys tem a s  a  r e s u l t  of  
ground-water pumping. 

I n  t h e  a r e a  wes t  of B i rch  Road and n o r t h  of Rabb i t  Creek Road, n o t  a l l  
w e l l s  have e x h i b i t e d  w a t e r - l e v e l  d e c l i n e s .  I n  some a r e a s ,  sha l low w e l l s  (40- 
t o  100-fr  deep)  have exper ienced  w a t e r - l e v e l  r i s e s ,  even though nea rby  w e l l s  
over  200-ft  deep have r e q u i r e d  deepening.  G e n e r a l l y ,  t h e  deep a q u i f e r s  
appear  t o  have exper ienced  abou t  20 f t  of h i s t o r i c  w a t e r - l e v e l  d e c l i n e .  The 

- 
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most pronounced a r e a  of w a t e r - l e v e l  d e c l i n e s  and r e s i d e n t i a l  w e l l  f a i l u r e s  
o c c u r s  i n  t h e  SW& of  s e c .  l G  and t h e  wes t  h a l f  of s e c .  15.  I n  t o t a l ,  28 w e l l  
f a i l u r e s  have o c c u r r e d  d u r i n g  1984-85 w e s t  of B i r c h  Road and n o r t h  of Rabb i t  
Creek Road. 

CAUSE OF WATER-LEVEL DECLINES 

R e s i d e n t s  of s o u t h  Anchorage u s e  l o c a l  groucd w a t e r  f o r  t h e i r  w a t e r  
needs  ( a s  of 1985) from b o t h  p u b l i c  [Anchorage Water and Wastewater U t i l i t y  
(AWWU)] and p r i v a t e  water-supply  w e l l s .  Wate r - l eve l  d e c l i n e s  observed i n  t h e  
lower  H i l l s i d e  have been caused by pumping from b o t h  t h e s e  s o u r c e s  th roughout  
t h e  lower  H i l l s i d e - s o u t h  Anchorage a r e a .  The water-supply  w e l l s  p r i m a r i l y  
r e s p o n s i b l e  f o r  w a t e r - l e v e l  d e c l i n e s  i n  s p e c i f i c  a r e a s  of s o u t h  Anchorage 
have n o t  been i d e n t i f i e d .  

MAGNITUDE OF PROBLEMS RELATED TO DECLINING WATER LEVELS 

D e c l i n i n g  w a t e r  l e v e l s  a r e  c u r r e n t l y  (1985) found i n  p r i v a t e ,  domes t i c  
w e l l s  up t o  300-f t  deep.  I n  most p l a c e s ,  however, t h e  p r o b a b i l i t y  i s  h i g h  
t h a t  deeper  a q u i f e r s  a r e  a v a i l a b l e  and adequa te  f o r  domes t i c  w a t e r  supp ly .  

Ground-water problems on t h e  lower H i l l s i d e  a r e  comparable i n  many ways 
t o  problems a s s o c i a t e d  w i t h  t h e  Eagle  River  conf ined  a q u i f e r  sys tem (Munter 
and Prokosch,  1985; Munter,  1987).  The two a r e a s  a r e  s i m i l a r  g e o l o g i c a l l y ,  
and b o t h  a q u i f e r  sys tems s u p p l y  s m a l l  and l a r g e  w a t e r  u s e r s .  Ground-water 
problems on t h e  lower  H i l l s i d e ,  however, a p p e a r  t o  b e  g r e a t e r  t h a n  t h o s e  i n  
Eagle R i v e r .  Kv'ater l e v e l s  on t h e  H i l l s i d e  have d e c l i n e d  f u r t h e r  over  a  
l o n g e r  p e r i o d  of t ime and over  a  l a r g e r  a r e a  t h a n  i n  Eag le  R i v e r .  I n  add i -  
t i o n ,  many more w e l l s  have f a i l e d  on t h e  lower H i l l s i d e ,  and t h e  p o t e n t i a l  
f o r  f u t u r e  w e l l  f a i l u r e s  i s  g r e a t e r .  E f f e c t i v e  management a c t i o n s  were t aken  
i n  Eagle  River  t o  avo id  widespread d i s r u p t i o n  of t h e i r  water-supply  sys tems .  
I n  t h e  lower  H i l l s i d e  a r e a ,  however, i t  niay b e  t o o  l a t e  t o  t a k e  p r e v e n t a t i v e  
a c t  i o n .  

POSSIBLE RESOURCE DEVE1,OPMENT 

Water-supply development i n  t h e  lower H i l l s i d e  a r e a  can b e  expanded by 
f o u r  p r o c e s s e s  : 1 ) deepening o r  r e d r i l l i n g  i n d i v i d u a l  w e l l s ;  2 )  connec t ing  
problem a r e a s  t o  p u b l i c  w a t e r  sys tems ;  3) l i m i t i n g  f u t u r e  ground-water 
extraction; and 4 )  impor t ing  w a t e r  t o  a r e a s  c u r r e n t l y  s e r v e d  by p u b l i c  w a t e r  
sys tems  t h a t  u s e  l o c a l  ground w a t e r .  

The f i r s t  p r o c e s s  d e s c r i b e d  above i s  a l r e a d y  t a k i n g  p l a c e .  One s e n i o r  
w a t e r - r i g h t s  h o l d e r  deepened h i s  well. w h i l e  j u n i o r  w a t e r - r i g h t s  h o l d e r s  and 
unpermi t t ed  w a t e r  u s e r s  con t inued  t o  t a k e  w a t e r  from t h e  same a q u i f e r  system. 
Other  w a t e r - r i g h t s  h o l d e r s  may a l s o  have had t o  deepen o r  r e d r i l l  t h e i r  
w e l l s .  T h i s  i s  r e l e v a n t  t o  DLWM w a t e r  o f f i c e r s  who, d u r i n g  t h e  p e r m i t t i n g  
p r o c e s s ,  must c o n s i d e r  t h e  possib1.e a d v e r s e  e f f e c t s  of  a d d i t i o n a l  a p p r o p r i a -  
t i o n s  on e x i s t i n g  w a t e r - r i g h t s  h o l d e r s  (Alaska Department of  N a t u r a l  
Xesources ,  1981). 

The second p r o c e s s  o f  connec t ing  e x i s t i n g  neighborhoods  t o  p u b l i c  w a t e r  
s y s t e n s  may be unworkable because  many l o t s  a r e  l a r g e  and a r e  d i s t a n t  from 



e x i s t i n g  p u b l i c  w a t e r  sys tems ,  r e s u l t i n g  i n  p r o h i b i t i v e l y  h i g h  hookup c o s t s .  
I n  a d d i t i o n ,  w a t e r  f o r  expanded p u b l i c  w a t e r  sys tems would have t o  come from 
l o c a l  w e l l s  (Anchorage Water and Gas tewate r  U t i l i t y ,  o r a l  commun., September 
1985) ,  which would c a u s e  f u r t h e r  d e c l i n e s  of w a t e r  1-evels i n  nearby a r e a s .  
Most i m p o r t a n t l y ,  t h i s  p r o c e s s  would n o t  a d d r e s s  t h e  fundamental  cause  of  
d e c l i n i n g  w a t e r  l e v e l s .  

The t h i r d  p r o c e s s  of l i m i t i n g  ground-water u s e  i n  s o u t h  Anchorage can be 
accomplished by e n a c t i n g  w a t e r - c o n s e r v a t i o n  measures  o r  by c u r t a i l i n g  growth 
i n  r e s i d e n t i a l ,  e g r i c u l t u r a l  ( i n c l u d i n g  g r a s s  i r r i g a t i o n ) ,  commercial ,  snd 
i n s t i t u t i o n a l  w a t e r  u s e .  

Import ing w a t e r  t o  s o u t h  Anchorage would r e q u i r e  an a n a l y s i s  of AWKU 
w a t e r  p r o d u c t i o n ,  t r e a t m e n t ,  and t r a n s m i s s i o n  c a p a b i l i t i e s  and an a n a l y s i s  of 
t h e  a b i l i t y  of a r e a  w a t e r  r e s o u r c e s  t o  s u s t a i n  p r o d u c t i o n .  Ttie t h r e e  s o u r c e s  
t h a t  may supp ly  w a t e r  t o  s o u t h  Anchorage a r e  Eklutna  Lake, Sh ip  Creek,  and 
ground w a t e r  i n  n o r t h  Anchorage. Ek lu tna  Lake i s  t h e  long-term s o u r c e  of 
w a t e r  f o r  t h e  Anchorage a r e a ,  b u t  because  w a t e r  problems i n  s o u t h  Anchorage 
a l r e a d y  e x i s t ,  near- term o p t i c n s  w a r r a n t  c o n s i d e r a t i o n .  A c u r s o r y  
examina t ion  of AWWU water-product  i o n  d a t a ,  Ship  Creek. s t r eamf  low d a t a ,  and 
n o r t h  Anchorage ground-water l e v e l s  s u g g e s t s  t h a t  Ship Creek wa te r  could  be 
imported d u r i n g  t h e  summer months and n o r t h  Anchorage ground w a t e r  could  be 
imported d u r i n g  t h e  w i n t e r  months. The c u r r e n t  (1985) l a c k  of w a t e r  mains 
from n o r t h  Anchorage t o  s o u t h  Anchorage would be a  major  o b s t a c l e  t o  
implementing such a  s c e n a r i o .  
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