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STATE OF ALASKA 
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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 g e o p h y s i c a l  
s u r v e y s  t o  de te rmine  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  of 
ground wa te 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  haza rds  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 o 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 Geophys ica l  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 pub l i shed  d a t a  cn  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  l o g s ,  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  p u r p o s e s  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 u 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 inform 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 )  
F a i r b a n k s ,  Alaska 99709 Juneau ,  Alaska 99801 
(907) 474-7 147 (907) 465-2533 

.3700 A i r p o r t  \Jay ,18225 F i s h  Hatchery  Road 
F a i r b a n k s ,  Alaska 99709 P.O. Box 772116 
(907) 451-2760 Eag le  R i v e r ,  Alaska 99577 

(907) 696-0070 

This r e p o r t  i s  f o r  s a l e  by DGGS f o r  $2.50. 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  addressed  t o  t h e  
Fa i rbanks  o f f i c e .  

.3700 A i r p o r t  Way .400 Willoughby Avenue 
F a i r b a n k s ,  Alaska 99709 ( 3 r d  f l o o r )  

Juneau ,  Alaska 99801 

.U.S. G e o l o g i c a l  Survey . I n f o r m a t i o n  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  D r i v e ,  Room 101 
Anchorage, Alaska 99513 Anchorage,  Alaska 99508 
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WELL FAILURES I N  SOUTHWEST EAGLE R I V E R ,  ALASKA 

By 1 
J . A .  Munter 

INTRODUCTION 

During t h e  e a r l y  months o f  1986, s e v e r a l  domest ic  w e l l s  t a p p i n g  t h e  
w e s t e r n  p a r t  of t h e  conf ined  a q u i f e r  sys tem i n  southwest  Eag le  R i v e r ,  
d e s c r i b e d  by Munter (1984) ,  f a i l e d  because  of ].ow s t a t i c  w a t e r  l e v e l s .  The 
f a i l u r e s  were preceded by d e t a i l e d  hydrogeo log ic  s t u d y  and w a t e r  management 
a c t i o n  i n t e n d e d  t o  p reven t  o r  m i t i g a t e  such  f a i l u r e s  (Munter and Prokosch,  
1985; s e e  app.  A). The c i r c u m s t a n c e s  su r round ing  t h e  w e l l  f a i l u r e s  a r e  
p r e s e n t e d  i n  t h i s  r e p o r t  t o  f a c i l i t a t e  e v a l u a t i o n  of p a s t  management a c t i o n s  
and a l l o w  r e f o r m u l a t i o n  of management o p t i o n s .  F igure  1 shows t h e  s t u d y  a r e a  
and l o c a t i o n s  of f a i l e d  w e l l s .  

ACKNOWLEDGMENTS 

Area r e s i d e n t s ,  w e l l  d r i l l e r s ,  and w a t e r  u t i l i t i e s  p rov ided  much of t h e  
i n f o r m a t i o n  f o r  t h i s  r e p o r t ,  and B i l l  P e t r i k  (DGGS) p rov ided  a t h o u g h t f u l  
r ev iew of t h e  manuscr ip t .  

TYPICAL MODE OF WELL FAILURE 

Near ly  a l l  domest ic  w e l l s  t a p p i n g  t h e  Eagle  River  c o n f i n e d  a q u i f e r  
sys tem a r e  c o n s t r u c t e d  of 6-in.  diam s t e e l  w e l l  c a s i n g  w i t h o u t  s c r e e n s  o r  
p e r f o r a t i o n s .  The w e l l s  o b t a i n  w a t e r  through t h e  open end of t h e  w e l l  
c a s i n g ,  which p e n e t r a t e s  a  sandy and g r a v e l l y  u n l i t h i f i e d  a q u i f e r .  A 
normal ly  f u n c t i o n i n g  w e l l  h a s  a  column of wa te r  i n  t h e  bot tom of t h e  w e l l  of  
s u f f i c i e n t  d e p t h  t o  cover  a  s u b m e r s i b l e  pump under s t a t i c  and pumping 
c o n d i t i o n s .  The t y p i c a l  f a i l e d  w e l l  i n  t h i s  r e p o r t  h a s  abou t  4 f t  o r  l e s s  of 
wa te r  s t a n d i n g  i n  t h e  bottom of t h e  w e l l  under s t a t i c  c o n d i t i o n s ,  and i s  
i n c a p a b l e  of d e l i v e r i n g  an adequa te  domes t i c  supp ly  of w a t e r  w i t h  a  s t a n d a r d  
s u b m e r s i b l e  pump. Table 1 d e s c r i b e s  t h e  c h a r a c t e r i s t i c s  of known w e l l  
f a i l u r e s  i n  t h e  w e s t e r n  p a r t  of t h e  conf ined  a q u i f e r  sys tem.  

ANALYSIS 

Wate r - l eve l  d a t a  have been c o l l e c t e d  by t h e  Alaska D i v i s i o n  of G e o l o g i c a l  
and Geophys ica l  Surveys (DGGS) o b s e r v a t i o n  w e l l s  shown i n  f i g u r e  1 s i n c e  e a r l y  
1983 ( f i g .  2 ) .  The d a t a  show a  t r e n d  of w a t e r - l e v e l  d e c l i n e  c o n s i s t e n t  w i t h  a  
long-term d e c l i n i n g  t r e n d  d e s c r i b e d  by Munter (1984) . Examination of  t h e  
hydrographs  shows t h a t  t h e  m a j o r i t y  o f  t h e  annua l  w a t e r - l e v e l  d e c l i n e  t e n d s  t o  
occur  from January  t o  J u l y  each  y e a r ,  fo l lowed  by about  6 mo of  r e l a t i v e  
w a t e r - l e v e l  s t a b i l i t y .  Wate r - l eve l  d a t a  c o l l e c t e d  a t  w e l l  1-28 ( f i g .  1) 
s i n c e  1969 a r e  c o n s i s t e n t  w i t h  long-term t r e n d s  ( f i g .  3 ) ,  a s  s i m u l a t e d  by a  
th ree -d imens iona l  ground-water f low model a n a l y s i s  conducted d u r i n g  1984 
(app.  A). 

'DGGS, P .O.  Box 772116, Eagle  R i v e r ,  Alaska 99577. 
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F i g u r e  1. L o c a t i o n  of w e l l  f a i l u r e s  i n  sou thwes t  Eagle R i v e r ,  Alaska.  

The d a t a  shown i n  f i g u r e  3 s t r o n g l y  s u g g e s t  t h a t  t h e  most l i k e l y  c a u s e  of  
t h e  w e l l  f a i l u r e s  i n  t h e  w e s t e r n  p a r t  of  t h e  c o n f i n e d  a q u i f e r  sys tem i s  t h e  
long-term d e c l i n e  of w a t e r  l e v e l s  i n  t h e  sys tem.  Table  1 d a t a  show t h a t  
deepening o r  r e d r i l l i n g  w e l l s  t o  a  deeper  a q u i f e r  i s  an e f f e c t i v e  means of 
r e - e s t a b l i s h i n g  a  s u p p l y  of wa te r  i n  t h e  a r e a .  

On September 30,  1985, Eklutna  U t i l i t i e s  i n i t i a t e d  a new pumping scheme. 
Ek lu tna  U t i l i t i e s  w e l l  3 ,  which t a p s  t h e  midd le  a q u i f e r ,  was b rough t  i n t o  
p r o d u c t i o n  a s  t h e  p r imary  s o u r c e  of  w a t e r ,  r e p l a c i n g  w e l l s  1 and 2 ,  which t a p  
t h e  upper  a q u i f e r .  T h i s  s h i f t  r e s u l t e d  i n  a n  immediate w a t e r - l e v e l  drop 
( f i g .  2 )  i n  DGGS well.  5 ,  which i s  l o c a t e d  1 ,500 f t  e a s t  of Ek lu tna  U t i l i t i e s  
w e l l  3. Although n o t  shown on t h e  hydrograph ,  t h e  average  w a t e r - l e v e l  
f l u c t u a t i o n  i n  w e l l  5  i n c r e a s e d  from l e s s  t h a n  1 f t  p e r  day t o  5 o r  6 f t  p e r  
day a t  t h e  o n s e t  of t h e  new pumping scheme. 



Table  1 .  C h a r a c t e r i s t i c s  of w e l l s  known t o  have f a i l e d  i n  t h e  w e s t e r n  p s r t  
of t h e  Eagle  River conf ined  a q u i f e r  sys tem.  

F a i l e d  w e l l  New well. 
LL'e 1 1 Water Depth t o  Reported 

number Depth Aqui fe r  Date  of r i g h t  Depth wa te r  Date  y i e l d  
( f i g .  1)  ( f t )  tapped f a i l u r e  no .  ( f t )  -- ( f t )  d r i l l e d  (gpm) 

upper 
upper 
UP P  e r  
UP P  e r  
U P  Per 
upper 
midd le  

UP P  e  r 

1964a 
unknown 
3 /86  
3 /86  
3/86 
3/86 
4 / 8 6  
4 /86  

none 
none 
75429 
none 
44960 
none 
74803 
none 

5  7 4 6  5 /64  5  
156 10 2 4 /84  10 
173 120 3 / 8 6  2 0  
no t  d r i l l e d  
139 118 5 / 8 6  2 0  
159 103 3 / 8 6  2 5  
13 8  112 5  / 86 2 0  
n o t  d r i l l e d  

- 
a  
May be r e l a t e d  t o  1964 Alaska e a r t h q u a k e .  

b ~ r o b a b l y  March o r  A p r i l  1984. 

PERIOD OF RECORD 
DAILY MAXIMUM WATER LEVELS 

FT BELOW LAND SURFACE 

DGGS WELL 4S 
OEPTH TO TOP OF PERFORATIONS-120 FT 

D 
E 
P 100  
T 

DGCS WELL 5 
OEPTH TO TOP OF SCREEN-263 FT 

1 01JAN83 0 1  JULB3 0 1  JAN84 0 1  JULB4 0 1  JANBS 01 JUL85 OlJANBB OlJUlBE I 
TIME 

F i g u r e  2. Water- level  d a t a  from DGGS o b s e r v a t i o n  wells i n  s t u d y  a r e a ,  south-  
west  Eagle  R i v e r ,  Alaska ,  January 1983 t o  J u l y  1986. 



o 2  t V M E A S U R E D  B Y  D G G S  

0 .  

4 

8 

* 
I- 
LL 1 2  - 
z ig 1 8 -  

n 
2 0 -  

a 
a 2 4 -  a 
W 

2 2 B -  
c 
W 
$ 3 2 -  

? 
-I 3 8  
W 
n 
0 
I 4 0 -  

44 

8 0  I I I I I I I I  I I I I I I I I  1 1  1 1 1 1 1  8 0  

111188 11 1170 111176 111180 1 / 1 / 8 8  111189 

T I M E  

F igure  3. Comparison of model-generated drawdown w i t h  d a t a  c o l l e c t e d  a t  w e l l  
1-28, southwest  Eag le  R i v e r ,  Alaska.  (See app.  A f o r  d e s c r i p t i o n  of model 
a n a l y s i s . )  
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Water-use d a t a  h a s  been c o l l e c t e d  i n  Eagle R i v e r  s i n c e  1983 by t h e  major 
w a t e r  u s e r s  ( f i g .  4 )  The d a t a  c l e a r l y  show a  t r e n d  of i n c r e a s e d  u s e  through 
t h e  end of 1985, a s  w e l l  a s  s i g n i f i c a n t  s e a s o n a l  f l u c t u a t i o n s .  
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4 8  

The major cause  of t h e  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 s  and w e l l  f a i l u r e s  i n  
t h e  wes te rn  p a r t  of t h e  c o n f i n e d  a q u i f e r  sys tem i s  ground-water e x t r a c t i o n  by 
t h e  major wa te r  u s e r s  i n  t h e  a r e a :  t h e  Anchorage Water and Wastewater U t i l i t y  
( A m ) ,  Norfolk  U t i l i t i e s ,  and Ek lu tna  U t i l i t i e s  ( s e e  app. A). The c o n t i n u i n g  
w a t e r - l e v e l  d e c l i n e  i s  a  d i r e c t  r e s u l t  of  a  c o n t i n u i n g  i n c r e a s e  i n  t h e  r a t e  of 
e x t r a c t i o n  by t h e  major  w a t e r  u s e r s  i n  t h e  a r e a  ( f i g .  4 ) .  S i g n i f i c a n t  
s e a s o n a l  v a r i a t i o n s  i n  w a t e r  u s e  and normal s e a s o n a l  w a t e r - l e v e l  f l u c t u a t i o n s  
a r e  t h e  p r i n c i p a l  c a u s e s  of  w e l l  f a i l u r e s  d u r i n g  t h e  p e r i o d  March-April 1986. 

The s h i f t  i n  pumping from t h e  upper a q u i f e r  t o  t h e  middle  a q u i f e r  
i n i t i a t e d  by Ek lu tna  U t i l i t i e s  i s  n o t  c o n s i d e r e d  t o  be a pr imary cause  of t h e  
w e l l  f a i l u r e s  d e s c r i b e d  i n  t a b l e  1  because:  1) most w e l l  f a i l u r e s  occur red  
about  6 months a f t e r  i n i t i a t i o n  of t h e  scheme, r a t h e r  t h a n  a t  i t s  o n s e t ;  
2 )  pumping from t h e  upper  a q u i f e r ,  which was tapped by most of t h e  f a i l e d  



F i g u r e  4 .  Reported pumpage by major  u s e r s  of t h e  Eag le  River  conf ined  a q u i f e r  
sys tem,  January  1983 t o  Oecember 1985. 

w e l l s ,  was reduced by t h e  scheme; and 3) t h e  w a t e r - l e v e l  d e c l i n e s  i n  t h e  a r e a  
a r e  c l e a r l y  a  long-term phenomenon (Munter,  1984; f i g .  2 ;  f i g .  3 ) .  

A d d i t i o n a l  w e l l  f a i l u r e s  a r e  l i k e l y  t o  occur  i n  t h e  a r e a  i f  w a t e r - l e v e l  
d e c l i n e s  c o n t i n u e ,  because  numerous domest ic  w e l l s  w i t h  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  a r e  i n  u s e  i n  t h e  wes te rn  p a r t  of t h e  conf ined  a q u i f e r  
sys tem ( s e e  app. A). I n t r o d u c t i o n  of a l t e r n a t e  p u b l i c  w a t e r  s u p p l i e s  i n  t h e  
a r e a  from t h e  Ek lu tna  Water P r o j e c t ,  however, may cause  w a t e r  use  t o  d e c r e a s e  
and wa te r  l e v e l s  i n  t h e  c o n f i n e d  a q u i f e r  system t o  i n c r e a s e .  
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Correspondence Regarding Temporary Resolution of 
Eagle River Water Rights Issues during 1984 

(chronological) 



M EM OR AND U M (sfid ~otnmunicatimr) State of Alas~a. 

TO: 

FROM: 

SUBJ.: 8 .  
Withdrawl e f f e c t s  on p r i o r  a p p r o p r i a t o r s  ! [ IN - u !b4 06/06/1984 

DepLlDiv.lSect. 

Attached a r e  cop ies  o f  t h e  Water Right ~ n $ i + p h W ~ g i ~ r ~ t t w y  
Eagl 

Alaska USA Federal C red i t  Union 's  two we1 1 z ,  263 a n t  $%?'feet, 

Mail Stop 

- - 
with in  T rac t  A ,  Block 3 ,  Eagle C re s t  Subd iv i s i on ,  Third  Addi t ion.  

Please  adv ise  a s  t o  t h e  e f f e c t s  t h e s e  a p p r o p r i a t i o n s  w i l l  have on 

t he  surrounding a r e a .  

1;:: ' ~ a r r ~  Dearborn DGGS 

C a s e f i l e s :  LAS 1590,  ADL 209828,  & LAS 1171 

Dept.lDiv.lSec1. Telephone 

B i l l  Wright 
]Dale 

SCDO/WS RECEIVED 786-2266 



F'I 1-E LRS 5 590 W A T E R  RIGHTS INQUIRY 
CUSTOMER-ID 000124594 RK USA FEDERAL CREDIT UNION 
CASE STATUS AFbF' ACCF'TD 03 22 1977 DISTRICT SCDOCA 
OTHER NUM PMT EXP 03 22 1987 F I L E  L.OC SCDO WATER SECT 
S U TYPE QUANTITY S I C  0 Q S TUN RNG M LAT LON MON DAYS 
A A DKLW 63500.0 G 4941  SW Shl 07 034N 00lW S 065 1 8 4 8 -  1 1493202.h W 01  1 2  
E A DRLW 0 .0  G 4944 Of < 2  
PRIORITY DATE A 03 32 49-77 H 03 22 fP7-7 
DIVKSN RATE R E L I A B I L I T Y - L O C  MAPS QUAN 
SUE{DIVISION EAGLE CREST A D D  NO, 2 
CK , RVR,  LAKE 
COI'tMENTS SEE ADL 209828 h LAS 1171 FOR ADDITIONAL UATER APFROPRIATLONS 

FROM THESE SOURCES. 
CONDITIONS 02 04 85 0 6  i O  
PRESS F'F8/18 (CASE M E N U )  OR P F 9 / 1 9  (NLAS MENU) TO TERMINATE 

F ILE AD I- ,.. 7,39825 Wr?TEII T;IG.H'TS INQUIRY 
CUSTOMER-ID 0 0 0 i  2 4 5 9 4  AK usn FEDERAL. CREDIT UNION 
CASE STAI'US FERMT ISSD 4 <  03 4981  DISTRICT S C D O C k  
OTHER NUli F'MT EXF1 65 0 7  f 935 F I L E  1.OC L.WM ANCHORAGE A 
S U TYPE QUANI' ITY S I C  Q Q S TUN 4 M LAT I- O N MON DAYS 
A A DRLGJ ,.f 4 0 0 0 . 0  G 4 9 4 t  SW SW 0 7  0.1 41.4 004 W S 06'1 j8.48. i i 4 9 3 2 0 2 . 6  W 365 
E A DRL-W 0 . 0  C 49.14 365 
PRIORITY DATE A 0 5  0 7  4 9 8 i  E 05 07 198.1 
DIVKSN RATE R E L I A B I L I T Y - L O C  MAPS CIIJi;N 

SUEiDI'4ISION H E R I T A G E  FtARI< S1JEDIVLSIOI'-! 
CK , RVR, LAKE 
COMMENTS idATEH SYSTEM FOR EAGLECREST h HERITAGE 

PARE SUEDIVISIO?4S. WELLS LOCATED ON TRACT 
A ,  EAGLECREST SUIfD 3RD ADDIT ION SEE LAS i 5 9 0  h LAS i 171 

CONDITIONS 
PRESS P F 8 / i 8  (CASE HENU! OR P F 9 / i 9  (NLAS IYENLJ) TO TERMINATE 

F I L E  L.AS 3 < 7 j  WATER RIGHTS I N Q U I R Y  
CUSTOHEK-.ID 000t 24534 RK USA FEDERAL. C R E D I T  lIN60Cd 
CASE STA'TUS AF'F' RCCF'TD O i  43  ( 9 8 4  DISTRIC7' SCDOCA 
OTHER N U K  PMT EXP 03 22 1887 F I L E  LOC L.QWM WATER SECT 
S U TYPE LlUANTITY S I C  QG! Q S TWN KNG M LAT LON MON DAYS 
A A  UF?Ltd 7 0 0 0 9 , 0  1: 4341 SU SL! 07 Of4N 001W S 0 6 4 f 8 4 8 . 1  i 4 9 3 2 0 2 . 6  W Q i  42 
B A DKLW 0.0 G 4V4 i  05 f 2 
PRIORITY DATE A 01 13 4984 E Of  ' r3 !984 
DIVRSN KATE R E L I A H I L I T Y - L O C  MAPS DUAN 
SUBDIVISION HERTITAGE ESTATES SUIID. 
CK , RVK , LAKE 
COHMENTS SEE ADL 209828 h LAS 4590 FOR ADDITIONAL WATER USE 

FROM THESE TWO SOURCES 
CONDITIONS 0 2 0 4 0 5 0 6 i O  

CERTIFICATE OF AF'PROPRIATION SHALL NOT BE ISSUED UNTIL 
APUC CERTIFICATE IS RECEIVED. 

PRESS PFP/!8 ( C A S E  MENU) OR PF9/4? (NLAS MENU) TO TERMINATE 



MEMORANDUM 
DEPARTMENT O F  NATURAL RESOURCES 

state of Alaska 
rt.5 tQb1VISI0N OF GEOLOGICAL and la. F RE?@\u.; GEOPHYSICAL SURVEYS 

T O  B I L L  WRIGHT DATE:  6-19-84 
DLWM/SCDO - 

,"- - FILE NO- 

Through : L A R R Y  D E A R B O R N  :. - 

Hydrologist T E L E P H O N E  NO 688-3555 

i nn *  JIM WuNTm / ~ q  
Hydrologist 

SUBJECT.  LAS 1590, ADL 2092828, 
LAS 1171 

Larry Dearborn delegated your memo dated 6/6 /84  regarding LAS 1590,  ADL 
209-828, and LAS 1171 (Alaska USA Federal Credit Union) t o  me f o r  analys is .  
Please d i r e c t  f u tu r e  correspondence concerning these  cases t o  me. 

I n  order t o  f u l f i l l  your reques t ,  I am required t o  est imate changes in water 
l eve l s  t h a t  a r e  l i k e l y  t o  r e s u l t  from withdrawing 76,000 gpd of water from 
the Eagle Crest U t i l i t y  wel ls .  Because these wells  obtain water from a 
confined aquifer  system u t i  1 ized by other  major and minor users of water ,  the  
e f f e c t s  o f  the o ther  users  must a l s o  be considered. Fortunately, we have 
data t o  est imate cur ren t  l eve l s  of water use. Projections of fu tu re  water 
l e v e l s ,  however, require  t h a t  assumptions be made concerning fu tu re  water use 
by every major user of the  confined aqu i fe r  system. The current  major users 
a r e  the Anchorage Water and Wastewater U t i l i t y ,  Norfolk U t i l i t i e s ,  Eklutna 
Uti 1 i t i e s ,  a n d  Eagle Crest U t i l i t i e s .  The aggregate of pr ivate  domestic 
wells  may cons t i t u t e  another major user.  

Estimating fu tu re  water use i n  Eagle River may require deta i led  knowledge of 
development plans,  zoning r e s t r i c t i o n s ,  the s t a t u s  of individual water r i gh t s  
case f i l e s ,  and the extensive  body o f  water r igh t s  laws and regulat ions in 
Alaska. Although D G G S  can a s s i s t  by providing data and i n t ep re t a t i ons ,  
primary responsi bi 1 i  t y  f o r  es t imat ing fu tu re  water use f o r  incorporation i n t o  
our analys is  appears t o  r e s t  w i t h  the  Division of Land and Water Management. 

For the fu tu re  time period of i n t e r e s t  t o  you regarding LAS 1171, please 
fu rn i sh  u s  with assumptions of f u tu r e  water withdrawal ra tes  f o r  the  four 
u t i l i t i e s  mentioned previously.  You may wish t o  o f f e r  more than one poss ible  
development scenario f o r  ana ly s i s .  Our analys is  o f  LAS 1171 wil l  be 
concluded subsequent t o  your response t o  t h i s  request .  Please contact  me i f  
you require  f u r t he r  information. 



MEMORANDUM State of Alaska. 
DEPT. OF NATURAL RESOURCES, D I V .  Of= LAN) & WATER MGMT., SOUTHCENTRAL DISTRICT 

TO: J i m  Munter 
Hydrologist ,  DGGS 

FROM: Gary Prokosch 5%' 
D i s t r i c t  Water O f f i c e r  

DATE: Ju ly  2, 1984 

FILE NO: 

TELEPHONE NO: 

UL' sUBJECT: LAS 1518, 2 p 9 8 ~ f l B I  
and LAS 11&,,1(a~'~~ 

oi,. O' E a ~ ~ O  

I n  response t o  your memo dated June 19, 1984 concerning a d d i t i o n a l  i n fo rma t ion  
on water use needed f o r  complet ion of your analys is  o f  e f f e c t  o f  withdrawals 
i n  t h e  Eagle R iver  Area. 

The in fo rmat ion  requested on the  f i v e  water u t i l i t i e s  would be very t ime 
consuming t o  gather i n  any d e t a i l  and we are under a t ime crunch on t h i s  
p ro jec t .  For t h i s  reason, the  est imates o f  water use are based on e x i s t i n g  
use as o f  A p r i l  and May of 1984 and f u t u r e  use based on the Water R ights  
app l i ca t i ons  submitted by the  f i v e  u t i l i t i e s .  

The attached graph shows the  present  and f u t u r e  use and was used t o  est imate 
f u t u r e  water use. 

The scenarios I would l i k e  f o r  you t o  run  through the groundwater model o f  
Eagle R ive r  are as fo l lows:  

Scenario ill. ERHU( N ) 209,300 gpd 
N o r f o l k  152,100 gpd 
Ek lu tna 89,100 gpd 
Ak USA 44,525 gpd 
ERHU(S) 3,275 gpd 

T o t a l  538,300 gpd 

Scenario iI2. Same as {I1 p l u s  76,000 gpd 

Scenario /l3. (Estimated Water Use by March, 1985) 
ERHU( N ) 260,OO gpd 
N o r f o l k  330,000 gpd 
Ek lu tna 145,000 gpd 
Ak USA 74,000 gpd 
ERHU( S) 14,000 gpd 

T o t a l  823,000 gpd 
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Scenario #4. 

Scenario 115 

Estimated Water Use by March 1986 
ERHU( N ) 260,000 gpd 
Nor fo l k  547,000 gpd 
Ek lu tna 310,000 gpd 
A k  USA 115,000 gpd 
ERHU(S) A- 14 000 gpd 

T o t a l  1,246,000 gpd 

Estimated Water Use by March 1987 
ERHU ( N ) 260,000 gpd 
Nor fo l k  569,111 gpd 
Eklutna 487,880 gpd 
Ak USA 153,500 gpd 
ERHU(S) 14,000 gpd 

T o t a l  1,484,491 gpd 

I n  the above scenarios, we are  assuming t h a t  the  wi thdrawal  by s ing le  fam i l y  
homes i n  the area w i l l  have no e f f e c t  on the  o v e r a l l  p i c t u r e .  I ' m  no t  sure i f  
t h i s  i s  a good assumption, but a t  t h i s  time, we have no data on the number o f  
homes tak ing  water. We do know t h a t  a t  l e a s t  145 homes i n  the  study area have 
water r i g h t s  p r i o r  t o  LAS 1171. I f  we f i g u r e  t h a t  these homes are tak ing  t h e  
500 gpd allowed them, then we should a l low f o r  an a d d i t i o n a l  72,500 gpd i n  a l l  
the above scenarios. 

Since we d o n ' t  know the exact number o f  s i n g l e  fam i l y  homes i n  the study area 
using groundwater, i t  w i l l  be hard t o  est imate the  e f f e c t s  o f  t h e i r  t a k i n g  
water. If you have t h i s  i n fo rma t ion  ava i lab le ,  then another scenario cou ld  be 
added t o  the f i v e  already given. 

I f  you have any questions, please c a l l  me a t  786-2265. 



MEMORANDUM 
DEPARTMENT OF NATURAL RESOURCES 

'O GARY PROKOSCH 
DNRiDLWM 

Through: ROSS G.  SCHAFF 
S t a t e  G e o l o g i s t  

F R O M :  JIM MUNTER\ 
Hydro log i s  S 

State of Alaska 
DIVISION OF GEOLOGICAL and 
GEOPHYSICAL S U R V C l S  
DATE:  7-23-84 

FILE NO 

Eagle R i v e r  conf i n e d  a q u i f e r  
a n a l y s i s  

T h i s  memo c o n t a i n s  t h e  r e s u l t s  of a n  a n a l y s i s  of t h e  conf ined  a q u i f e r  sys tem 
i n  Eag le  R i v e r  a s  r e q u e s t e d  by memos from your  o f f i c e  da ted  6-6-84 and 
7-2-84. I used a th ree -d imens iona l  groundwater f low model (McDonald and 
Harbough, 1983) w i t h  y o u r  p r o j e c t i o n s  of f u t u r e  wa te r  pumpage t o  e s t i m a t e  
f u t u r e  w a t e r  l e v e l s  i n  t h e  a q u i f e r  sys tem d e s c r i b e d  by Hunter (1983).  
Es t ima ted  f u t u r e  w a t e r  l e v e l s  were compared w i t h  r e c o r d s  of abou t  120 w a t e r  
r i g h t s  a p p r o p r i a t o r s  w i t h  p r i o r i t y  d a t e s  of 1-13-84 o r  b e f o r e  t o  p r o v i d e  a n  
assessment  of t h e  e f f e c t s  of i n c r e a s i n g  wa te r  pumpage i n  t h e  a r e a .  Da ta  and 
a n a l y t i c a l  methods used i n  my a n a l y s i s  bu t  n o t  inc luded  i n  t h i s  memo a r e  
a v a i l a b l e  f o r  your  i n s p e c t i o n .  

F i g u r e  1 shows drawdowns genera ted  by t h e  model f o r  t h e  middle  a q u i f e r  a t  t h e  
l o c a t i o n  of a  DGGS t e s t  w e l l  s i t e  n e a r  Eagle  R i v e r  Road and Chickaloon 
S t r e e t .  Model-generated d rawdoms  have  been c l o s e l y  matched w i t h  h i s t o r i c  
w a t e r - l e v e l  measurements,  i n d i c a t i n g  t h a t  t h e  model i s  w e l l - c a l i b r a t e d  w i t h  
h i s t o r i c  c o n d i t i o n s .  You may n o t e  t h a t  s h o r t - t e r m  v a r i a t i o n s  i n  w a t e r  l e v e l s  
caused by s e a s o n a l  o r  a n n u a l  f l u c t u a t i o n s  i n  p r e c i p i t a t i o n  a r e  n o t  s i m u l a t e d .  
Wate r - l eve l  d a t a  c o l l e c t e d  t o  d a t e  i n d i c a t e  t h a t  f l u c t u a t i o n s  i n  p r e c i p i t a -  
t i o n  have had a mjnor i n f l u e n c e  on long-term t r e n d s  n e a r  t h e  Eag le  River  Loop 
Road and do n o t  s i g n i f i c a n t l y  d e t r a c t  from t h e  u t i l i t y  of t h e  s i m u l a t i o n s .  

F i g u r e  1 i l l u s t r a t e s  t h a t  t h e  r a t e  of w a t e r - l e v e l  d e c l i n e  p r i o r  t o  1980 was 
l e s s  t h a n  1 f t / y r ,  b u t  t h a t  w a t e r  l e v e l s  a r e  c u r r e n t l y  d e c l i n i n g  a t  a  r a t e  of 
abou t  4 f t / y r .  The i n c r e a s e d  r a t e  of w a t e r - l e v e l  d e c l i n e  i s  d i r e c t l y  
a t t r i b u t a b l e  t o  i n c r e a s e d  w a t e r  pumpage i n  t h e  community. 

The a n a l y s i s  of  t h e  e f f e c t s  of pumping on p r i o r  a p p r o p r i a t o r s  was 
accomplished by d i v i d i n g  t h e  p r i o r  a p p r o p r i a t o r s  i n t o  two c a t e g o r i e s :  ma jo r  
w a t e r  u s e r s  and minor w a t e r  u s e r s .  Major w a t e r  u s e r s  a r e  Eagle  R i v e r  H e i g h t s  
North  (AWWU), N o r f o l k  Ut i l i t ies ,  Ek lu tna  U t i l i t i e s ,  and Eagle  River H e i g h t s  
South (AWWU). Minor w a t e r  u s e r s ,  f o r  t h i s  a n a l y s i s ,  a r e  a l l  o t h e r  w a t e r  
r i g h t s  a p p r o p r i a t o r s  w i t h  p r i o r i t y  d a r e s  of 1-13-84 o r  b e f o r e  who o b t a i n  
w a t e r  from t h e  c o n f i n e d  a q u i f e r  sys tem.  

T a b l e  1  i s  a  summary of  t h e  r e s u l t s  of my a n a l y s i s  of t h e  e f f e c t s  of f u t u r e  
pumping on major  w a t e r  u s e r s .  The t a b l e  was c o n s t r u c t e d  by u s i n g  d a t a  o n  
a v a i l a b l e  drawdown and s p e c i f i c  c a p a c i t y ,  and p r o j e c t e d  pumping r a t e s  
p rov ided  by your  o f f i c e ,  i n  combina t ion  w i t h  model-projected drawdowns a t  t h e  
s i t e  of  e a c h  major  w a t e r  user .  F a c t o r s  t h a t  were  n o t  c o n s i d e r e d  are s e a s o n a l  
f l u c t u a t i o n s  and a c t u a l  c y c l e s  of pumping t h a t  o c c u r  because  o f  normal  demand 
f l u c t u a t i o n s .  The dates.shown i n  T a b l e  1 are o p t i m i s t i c  e s t i m a t e s  o f  when 
major  problems d e l i v e r i n g  w a t e r  a r e  l i k e l y  t o  o c c u r ,  g iven  y o u r  s c e n a r i o s .  
The a c t u a l  o n s e t  of problems may b e  s i g n i f i c a n t l y  e a r l i e r  t h a n  i n d i c a t e d .  



Memo t o  Prokosch 

The d a t e s  shown i n  T a b l e  1 s h o u l d  b e  u s e f u l  a s  r e l a t i v e  i n d i c a t o r s  of  t h e  
s u s c e p t i b i l i t y  t o  problems among t h e  major  w a t e r  u s e r s .  

T a b l e  1 i n d i c a t e s  t h a t  s c e n a r i o s  /I1 and //2 a r e  n o t  l i k e l y  t o  c a u s e  major  
w a t e r  u s e r s  t o  exceed maximum a v a i l a b l e  drawdowns i n  t h e i r  w e l l s  p r i o r  t o  
J a n u a r y  1989. S c e n a r i o s  # 3 ,  # 4 ,  and #5,  however,  are l i k e l y  t o  r e s u l t  i n  
s i g n i f i c a n t  problems f o r  a l l  m a j o r  w a t e r  u s e r s  e x c e p t  Eag le  Crest U t i l i t i e s .  
Water-supply problems a r e  l i k e l y  t o  commence J a n u a r y  1986, o r  s o o n e r ,  a t  
Ek lu tna  U t i l i t i e s  under  s c e n a r i o  #4 .  T h i s  a n a l y s i s  i n d i c a t e s  t h a t  i t  w i l l  be  
p h y s i c a l l y  i m p o s s i b l e  t o  pump w a t e r  a t  t h e  r a t e s  t h a t  you have p r o j e c t e d  
under s c e n a r i o s  U4 and {is. 

My a n a l y s i s  of  t h e  e f f e c t s  of  pumping on minor  u s e r s  of t h e  c o n f i n e d  a q u i f e r  
sys tem i s  based on t h e  f a c t  t h a t  o v e r  90% o f  t h e  w e l l s  i n  t h e  sys tem a r e  
c o n s t r u c t e d  w i t h  open-ended c a s i n g s  and w i t h o u t  s c r e e n s  o r  p e r f o r a t i o n s .  The 
method used t o  i d e n t i f y  t h e  impac t  o f  f u t u r e  pumping c o n s i s t s  o f  d e t e r m i n i n g  
t h e  c o n d i t i o n s  under  which 15 f t  o r  l e s s  of w a t e r  i s  l e f t  s t a n d i n g  f r e e l y  i n  
t h e  bot toms of t h e  w e l l s  of minor  w a t e r  u s e r s .  Such a column o f  w a t e r  would 
p r o v i d e  a l lowance  f o r  5 f t  o f  w a t e r - l e v e l  d e c l i n e  r e s u l t i n g  f rom n a t u r a l  
f l u c t u a t i o n s ,  2 f t  of d e c l i n e  c a u s e d  by u s i n g  a s t a n d a r d  domestiic pump i n  t h e  
w e l l ,  and 8 f t  of w a t e r  f o r  pump submergence.  Although t h e  a c t u a l  c o n d i t i o n s  
u n d e r  which a domes t i c  w e l l  i n  t h e  c o n f i n e d  a q u i f e r  system can " f a i l "  may 
va ry  s i g n f i c a n t l y  from t h e  c o n d i t i o n s  d e s c r i b e d  above,  many d o m e s t i c  w e l l s  
w i t h  l e s s  t h a n  15 f t  of s t a n d i n g  w a t e r  would be  expec ted  t o  e n c o u n t e r  
s i g n i f i c a n t  problems d e l i v e r i n g  w a t e r .  Most domes t i c  w e l l s  h a v i n g  more t h a n  
15 f t  of f r e e l y  s t a n d i n g  w a t e r  s h o u l d  be  a b l e  t o  a c q u i r e  w a t e r  f o r  d o m e s t i c  
u s e  w i t h o u t  d i f f i c u l t y .  

To be  c o n s i s t e n t  among t h e  f i v e  pumping s c e n a r i o s  t h a t  you p r o p o s e ,  1 assumed 
t h a t  your  p r o j e c t e d  pumping r a t e s  w i l l  c o n t i n u e  unchanged from t h e  d a t e s  you 
s p e c i f i e d  u n t i l  J a n u a r y  1, 1989,  which  is  t h e  end of my s i m u l a t i o n  p e r i o d .  
Drawdowns p r o j e c t e d  t o  o c c u r  a t  t h a t  t i m e  were  compared t o  w a t e r  l e v e l s  i n  
t h e  c o n f i n e d  sys tem a s  of  J a n u a r y  1, 1984, t o  a s s e s s  t h e  e f f e c t s  o f  a l l  f i v e  
s c e n a r i o s .  E s t i m a t e s  of t h e  h e i g h t  o f  t he  column of s t a n d i n g  w a t e r  i n  t h e  
w e l l s  of  minor w a t e r  u s e r s  a s  o f  J a n u a r y ,  1984,  were made based on d r i l l e r s '  
l o g s ,  r e p o r t e d  w e l l  d e p t h s  from owners ,  DGGS-measured w a t e r  l e v e l s ,  r e p o r t e d  
w a t e r  l e v e l s ,  and where d a t a  w e r e  s u f f i c i e n t l y  d e t a i l e d ,  DGGS-inferred w a t e r  
l e v e l s .  By s u b t r a c t i n g  m o d e l - p r o j e c t e d  drawdowns from c u r r e n t  e s t i m a t e s  o f  
f r e e - s t a n d i n g  w a t e r  i n  w e l l s ,  a l i s t  of  w e l l s  t h a t  a r e  p r o j e c t e d  t o  d r o p  
below t h e  15 f t  c r i t e r i o n  d i s c u s s e d  p r e v i o u s l y  (Tab le  2)  was compi led.  It i s  
i m p o r t a n t  t o  n o t e  t h a t  e a c h  l ist  of minor  w a t e r  u s e r s  i n c l u d e s  t h e  minor 
w a t e r  u s e r s  l i s t e d  under  o t h e r  s c e n a r i o s  w i t h  lower  pumping r a t e s .  For  
example,  most  o r  a l l  of  t h e  w e l l s  l i s t e d  i n  column 1 a r e  p r o b a b l y  c u r r e n t l y  
f u n c t i o n a l .  These  w e l l s  are  h i g h l y  s u s c e p t i b l e  t o  f a i l u r e  under c u r r e n t  
c o n d i t i o n s  and under  a l l  s c e n a r i o s  t ha t  you p rov ided .  To i l l u s t r a t e  t h i s  
p o i n t ,  c o n s i d e r  casefi le  ADL 75429. The w e l l  c e r t i f i e d  by t h i s  w a t e r  r i g h t  
w i t h  a p r i o r i t y  d a t e  of 4-26-76 w a s  c o n s t r u c t e d  on 6-25-69 w i t h  open-ended 
c a s i n g  t o  a  d e p t h  of 103 f t ,  w i t h  a reported s t a t i c  water level of 85 f t .  
The r e p o r t e d  w e l l  y i e l d  was 10 g a l l o n s  per minute with "no measurable 
drawdown". On July 16, 1984, Roger Allely of o u r  o f f i c e  o b t a i n e d  a static 
w a t e r  level measurement of 96 f t  below l a n d  surface, i n d i c a t i n g  t h a t  7 it of 
w a t e r  i s  p r e s e n t  i n  t h e  bo t tom of the w e l l .  The well owner r e p o r t s  t h a t  t h e  
w e l l  h a s  n o t  been deepened s i n c e  it was o r i g i n a l l y  d r i l l e d ,  and t h a t  i t  
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c u r r e n t l y  p r o v i d e s  w a t e r .  With t h e  c u r r e n t  t r e n d  of f a l l i n g  w a t e r  l e v e l s ,  
t h i s  w e l l  i s . 3 i k e l y  t o  s t o p  d e l i v e r i n g  w a t e r  sometime d u r i n g  t h e  n e x t  few 
d a y s ,  weeks ,  o r  months a t  c u r r e n t  r a t e s  of w a t e r  e x t r a c t i o n  from t h e  c o n f i n e d  
a q u i f e r  sys tem.  

An a d d i t i o n a l  t o p i c  of concern  t o  you i s  t h e  e f f e c t  of w a t e r  pumpage by 
s i n g l e  f a m i l y  homes i n  t h e  a r e a  of t h e  c o n f i n e d  a q u i f e r  sys tem.  The 
s i m u l a t i o n s  t h a t  I have used f o r  t h i s  a n a l y s i s  i n c l u d e d  pumping w a t e r  a t  a 
r a t e  of 400 g a l l o n s  p e r  day p e r  a c r e  o v e r  a n  a r e a  of  370 a c r e s  spann ing  f rom 
t h e  w e s t e r n  t o  t h e  e a s t e r n  ends of t h e  c o n f i n e d  a q u i f e r  system. The pumping 
was s i m u l a t e d  a s  b e i n g  c o n s t a n t  from J a n u a r y  1, 1975 th rough  January  1, 1989. 
Th i s  i s  o b v i o u s l y  a s i m p l i f i c a t i o n  of r e a l i t y ,  b u t  i t  p r o v i d e s  guidance as t o  
t h e  magnitude of t h e  e f f e c t  of s i n g l e  f a m i l y  w a t e r  pumpage i n  t h e  a r e a .  The 
model i n d i c a t e s  t h a t  t h e  e f f e c t  of s i n g l e  f a m i l y  w a t e r  pumpage i s  most 
pronounced i n  t h e  s h a l l o w  w e l l s  i n  t h e  e a s t e r n  end of t h e  conf ined  a q u i f e r  
sys tem where l o c a l  pumping a lmost  t o t a l l y  o b s c u r e s  t h e  e f f e c t s  of pumping by 
t h e  major  w a t e r  u s e r s .  I n  t h e  w e s t e r n  p a r t  of t h e  conf ined  a q u i f e r ,  however ,  
t h e  model i n d i c a t e s  t h a t  l o c a l  domes t i c  pumping a c c o u n t s  f o r  about  20 t o  30 
p e r c e n 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 s .  Pumping by major w a t e r  u s e r s  
a p p e a r s  t o  be t h e  dominant cause  of w a t e r - l e v e l  d e c l i n e s  i n  t h e  w e s t e r n  p a r t  
of t h e  c o n f i n e d  a q u i f e r  system. 

Data p r e s e n t e d  by Munter (1983) i n d i c a t e  t h a t  most  domest ic  w e l l s  i n  t h e  
conf ined  a q u i f e r  sys tem were d r i l l e d  d u r i n g  t h e  l a t e  1970 ' s .  Because t h e  
a v a i l a b i l i t y  of  undeveloped 0.5 a c r e  o r  l a r g e r  l o t s  i s  c u r r e n t l y  a  c o n s t r a i n t  
on growth,  t h e  growth r a t e  of new, s i n g l e  f a m i l y  domes t i c  ~ l e l l s  i s  e x p e c t e d  
t o  b e  r e l a t i v e l y  low. For t h i s  r e a s o n ,  t h e  s i m u l a t i o n s  used f o r  t h i s  
a n a l y s i s  a r e  c o n s i d e r e d  t o  be r e l a t i v e l y  u n a f f e c t e d  by approx imat ions  i n  
s i m u l a t i n g  s i n g l e  f a m i l y  domest ic  pumping. 

You s h o u l d  b e  aware t h a t  t h i s  a n a l y s i s  does  n o t  comple te ly  a d d r e s s  t h e  
q u e s t i o n  of t h e  e f f e c t  of pumping "on t h e  s u r r o u n d i n g  a r e a "  (6-6-84 
memorandum from B .  Wright t o  L .  Dearborn) .  I have  r e s t r i c t e d  my a s s e s s m e n t s  
t h u s  f a r  t o  w a t e r  r i g h t s  h o l d e r s .  However, w i t h  o u r  e x i s t i n g  d a t a  b a s e  of 
w e l l  l o g s  and w a t e r  l e v e l s ,  i t  i s  r e a d i l y  a p p a r e n t  t h a t  many w e l l  owners 
w i t h o u t  w a t e r  r i g h t s  p r i o r  t o  1-13-84 c o u l d  b e  added t o  t h e  l i s t s  on T a b l e  2. 
Fur the rmore ,  due  t o  incomplete  d a t a  on w e l l  d e p t h s  and w a t e r  l e v e l s  of minor  
w a t e r  u s e r s .  T a b l e  2 most l i k e l y  does  n o t  i n c l u d e  a l l  minor w a t e r  u s e r s  t h a t  
meet t h e  c r i t e r i a  used  t o  deve lop  t h e  t a b l e .  

I n  summary, t h e  a n a l y s i s  d e s c r i b e d  i n  t h i s  memo i n d i c a t e s  t h a t  i t  w i l l  b e  
p h y s i c a l l y  i m p o s s i b l e  t o  pump w a t e r  f rom t h e  c o n f i n e d  a q u i f e r  sys tem i n  E a g l e  
River a t  t h e  rates t h a t  y o u ' h a v e  p roposed  u n d e r  s c e n a r i o s  # 4  and # 5 ' ( 7 - 2 - 8 4  
memorandum from G. Prokosch t o  J. Munter) .  The r e s u l t s  of model s i m u l a t i o n s  
a r e  n o t  s i g n i f i c a n t l y  c o n s t r a i n e d  by t h e  e f f e c t s  of f l u c t u a t i o n s  i n  
p r e c i p i t a t i o n  i n  t h e  a r e a ,  o r  by the e f f e c t s  o f  s i n g l e  f a m i l y  d o m e s t i c  
pumping. I f  pumping o c c u r s  as you h a v e  p r o j e c t e d ,  34 minor w a t e r  u s e r s  t h a t  
we have i d e n t i f i e d  w i t h  w a t e r  r i g h t s  on o r  p r i o r  t o  1-13-84 would h a v e  15 f t  
o r  less of w a t e r  f r e e l y  s t a n d i n g  i n  t h e i r  w e l l s .  Most of  t h e s e  u s e r s  would 
be e x p e c t e d  t o  be unable t o  c o n t i n u e  t o  a c q u i r e  w a t e r  from t h e i r  w e l l s .  
A d d i t i o n a l  w e l l s  are present i n  the area t h a t  are l i k e l y  t o  r espond  s i m i l a r l y  
t o  t h o s e  l i s t e d .  During t h e  next few days, weeks, o r  months,  some minor  
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water u s e r s  a r e  l i k e l y  t o  e x p e r i e n c e  d i f f i c u l t y  o b t a i n i n g  water  as  a d i r e c t  
r e s u l t  o f  c u r r e n t  r a t e s  of  w a t e r  e x t r a c t i o n  f rom t h e  c o n f i n e d  a q u i f e r  s y s t e m .  

P l e a s e  a d v i s e  o u r  o f f i c e  i f  you would l i k e  f u r t h e r  c l a r i f i c a t i o n  o f  any  o f  
t h e  p o i n t s  d i s c u s s e d  i n  t h i s  memo. 

A t t achmen t s  ( 3 )  

c c :  B i l l  Ba rnwe l l  
B i l l  Long 
L a r r y  Dearborn  

R e f e r e n c e s  

McDonald, M.G., and Harbough,  A.W., 1983,  A modula r  t h r e e - d i m e n s i o n a l  
f i n i t e - d i f f e r e n c e  g round-wa te r  f l o w  model:  U.S. G e o l o g i c a l  S u r v e y  
Open-File  Repor t  83-875. 

E u n t e r ,  J . A . ,  1983,  Groundwa te r  o c c u r r e n c e  i n  E a g l e  R i v e r ,  A l a s k a ,  w i t h  
recor rmendat ions  f o r  w a t e r  manage r s :  P r o c e e d i n g s  of  t h e  Annual  Mee t ing  
of t h e  A laska  S e c t i o n  of t h e  American Wate r  R e s o u r c e s  A s s o c i a t i o n ,  C h e n a  
Hot S p r i n g s  R e s o r t ,  F a i r b a n k s ,  A l a s k a ,  Nov. 10-11, 1983.  
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T a b l e  1 .  Estimates of when maximum ava i lab le  drawdown i n  w e l l s  a t  m a j o r  
water-supply systems i n  E a g l e  R i v e r  w i l l  be met or .exceeded.*  

Scenario 
Water S u p p l y  Location i. 1 C 2 # 3  4 # 5 

Eagle River Heights North > 1 / 8 9  > 1/89 > 1 / 8 9  1 /8E; 6/67 

Eagle River Heights South > 1 /89  > 1 /89  > 1 / 8 9  1 / 8 9  1 /8E 

Korfol k U t i l i t i e s  > 1 / 8 9  > 1 /89 1 / 89  3/86  3 /86  

Eklutna Uti 1 i t i e s  > 1 / 8 9  > 1 / 8 9  1 / 8 9  1 /8E I /8t 

Eagle Crest U t i l i t i e s  > 1 / 8 9  > 1 / 8 9  > I / 89  > 1 /85 > 1/89 

* 62sed or, projected water use scenar ios  + I  through k5 ( 7 - 2 - 8 4  ~~enorandum 
from G .  Frokosch t o  J .  blunter) 



T a b l e  2 .  List  o f  minor  w a t e r  u s e r s  p r o j e c t e d  t o  have w e l l s  w i t h  15 f t  o r  
l e s s  o f  f r e e - s t a n d i n g  w a t e r  based  on c u r r e n t  cond i t ions  a n d  on 
s c e n a r i o s  C 1 t h r o u g h  # 5. 

Column I Column 2 Column 3 
C u r r e n t  c o n d i t i o n s  S c e n a r i o  #'I S c e n a r i o  #'2 

C o n t e n t s  of Co l .  1 
P l u s :  (same a s  c o n t e n t :  

LAS/ADL Type o f  d a t a *  LAS/ADL Type o f  d a t a *  o f  Column 2 )  

Column 4 Column '5 Col umr~ 6 
S c e n a r i o  $ 3  S c e n a r i o  #4 S c e n c r i o  f 5  

C o n t e n t s  o f  Co l .  3 C o n t e n t s  of Col.  4 C o n t e n t s  of Col. 5 
P l u s :  P l u s :  P l u s :  

LAS/ADL Type of  d a t z *  LAS/ADL Type o f  d a t a *  L A S / A D L  Typf o f  d a t z *  

* Type of d a t a :  
a  = DGGS has we11 l o g  a n d  DGGS-measured w a t e r  l e v e l  
b = DGGS has w e l l  l o g  and r e p o r t e d  o r  DGGS-inferred w a t e r  l e v e l  
c = No l o g  a v a i l a b l e ,  r e p o r t e d  w e l l  d e p t h  and  DGGS-inferred water level 
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DlVlSlON OF LAND AND WATER MANAGEMEN? , ANCHORAGE, AIASKA 99510.7005 
SOUTHCENTRAL DlSTRlCT 

PHONE: (907) 276.2653 

September 5 ,  1984 

Water R i g h t s  Holders  
E a g l e  R i v e r ,  Alaska 

Dear  Alaskans  : 

I n  t h e  p a s t  few months, you have r e c e i v e d  n o t i c e  of  proposed wa te r  
a p p r o p r i a t i o n s  i n  t h e  E a g l e  River  Va l l ey .  Because of t h e  overwhelming c o n c e r n  
expressed  by p r i o r  water  r i g h t s  h o l d e r s ,  t h e  O i v i s i o n  h a s  decided t o  hold  t h e  
pending a p p l i c a t i o n s  from Alaska USA F e d e r a l  C r e d i t  Union (76,000 g a l l o n s  p e r  
d a y ) ,  and E lku tna  U t i l i t i e s ,  I n c .  (411,000 g a l l o n s  p e r  day)  i n  abeyance u n t i l  
more i n f o r m a t i o n  on t h e  water  s i t u a t i o n  i n  t h a t  a r e a  is  c o l l e c t e d .  

The D i v i s i o n  of Geo log ica l  and Geophysical  Surveys  (DGGS) and t h e  D i v i s i o n  o f  
Land 2nd i ' later Management (DL&WM) a r e  g a t h e r i n g  a d d i t i o n a l  i n f o r m a t i o n  on t h e  
hydrology and wa te r  use  w i t h i n  t h e  conf ined  a q u i f e r  sys tem a t  t h i s  t ime .  

The Anchorage 'da ter  and Wastewater U t i l i t y  i s  now i n  t h e  p r o c e s s  of' .intc~.t;lii.l;! 
w a t e r l i n e s  from o u t s i d e  t h e  c o n f i n e d  a q u i f e r  sys tem t o  t h o s e  w i t h i n  t h e  
conf ined  sys tem.  T h i s  a l l o w s  t h e  C i t y  t o  t a k e  less wate r  frcm its e x i s t i n g  
water  w e l l s  w i t h i n  t h e  conf ined  system. The M u n i c i p a l i t y  h a s  r e c e n t l y  
purchased t h e  E a g l e  C r e s t  U t i l i t y  and t h e  Sunny S l o p e s  U t i l i t y  from Alaska USA 
F e d e r a l  C r e d i t  Union. A s  t h e s e  u t i l i t i e s  a r p c o n n e c t e d  t o  t h e  e x i s t i r i g  
munic ipa l  water  sys tem,  even less wate r  w i l l  be  t a k e n  from t h e  conf ined  systeq, 

When t h e  Ek lu tna  Water P r o j e c t  Phase I i s  completed i n  August 1985, t h e  C i t y  
w i l l  i n t e r t i e  i t s  e x i s t i n g  system t o  t h a t  wa te r  s o u r c e  and t a k e  s u b s t a n t i a l l y  
i e s s  water  from i ts  water  w e l l  i n  t h e  a r e a .  

The E k l u t n a  Water P r o j e c t ,  Phase  I i s  l e s s  t h a n  a y e a r  away. Because of t h i s  
and t h e  d e c r e a s i n g  use  of t h e  conf jned  a q u i f e r  by t h e  M u n i c i p a l i t y ,  we d e c i d e d  
t o  i s s u e  t h e  M u n i c i p a l i t y  of Anchorage and E k l u t n a  Uti l i t ies,  Inc. Temporary 
Water Use P e r m i t s .  

The M u n i c i p a l i t y ' s  pe rmi t  w i l l  be f o r  15 ,000  g a l l o n s  of  water  p e r  day t o  
supply  wa te r  t o  H e r i t a g e  E s t a t e s  S u b d i v i s i o n .  The E k l u t n a  Utilities p e r m i t  
w i l l  be  f o r  150,000 g a l l o n s  p e r  day t o  c o v e r  i t s  e x i s t i n g  use  and its p lanned  
development f o r  t h e  n e x t  c o n s t r u c t i o n  season .  The w a t e r  w i l l  be t a k e n  from 
e x i s t i n g  wells i n  bo th  c a s e s .  
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The D i v i s i o n  w i l l  hold a pub l i c  meeting on September 13, 1984 a t  t h e  Ravenwood 
Elementary School a t  7:W p.m. DGGS and t h e  Municipal i ty  w i l l  give 
presen ta t i ons  on t h e  hydrology of t h e  confined a q u i f e r  system and t h e  Eklutna 
Water P ro j ec t .  You a r e  i n v i t e d  t o  a t t e n d  t h i s  meeting and a r e  encouraged t o  
p a r t i c i p a t e  i n  t he  quest ion and answer s e s s ion .  

I hope t o  s ee  you a t  t h e  meeting. 

S ince re ly ,  

Margaret 4. Hayes 
u 

D i s t r i c t  Manager 


