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RESULTS OF EXPLORATORY D R I L L I N G  AT POINT MACKENZIE, ALASKA, 1981 

By L e s l i e  P a t r i c k  

ABSTRACT 

The f latanuska-Susi  t na  Borough a n t i c i p a t e s  i n d u s t r i a l  development n e a r  P o i n t  
FlacKenzie, A laska.  Because l i t t l e  h y d r o l o g i c  i n f o r m a t i o n  i s  a v a i l a b l e  f o r  t h e  
area,  t h e  Borough c o n t r a c t e d  f o r  t h e  d r i l l i n g  o f  two t e s t  w e l l s .  I t  was found 
t h a t :  

+ Bo th  w e l l s  p e n e t r a t e d  u n c o n s o l i d a t e d  s t r a t i f i e d  c l a y ,  s i l t ,  sand, and g r a v e l .  
e Each w e l l  p e n e t r a t e d  a s h a l l o w  u n c o n f i n e d  and deeper c o n f i n e d  a q u i f e r s .  
a The wa te r  l e v e l s  i n  t h e  w e l l s  r i s e  and f a l l  w i t h  t h e  t i d e .  

The chemical  ana lyses  i n d i c a t e  t h a t  t h e  w a t e r  q u a l i t y  meets t h e  Alaska D r i n k -  
i n g  Water Standards,  excep t  f o r  s l i g h t l y  h i g h  l e v e l  s  o f  llianganese and pH. 
The p o t e n t i a l  f o r  s a l t w a t e r  i n t r u s i o n  shou ld  be eva lua ted  as  p a r t  o f  f u t u r e  
s t u d i e s .  

The Matanuska-Susi t n a  Borough expec ts  i n d u s t r i a l  developrnent i n  the P o i n t  
MacKenzie area,  a p p r o x i m a t e l y  4 m i  n o r t h  o f  Anchorage, ( f i g ,  1 ) .  Because l i t t l e  
i n f o r m a t i o n  has been a v a i l a b l e  on t h e  subsur face  geo logy and a q u i f e r  c o n d i t i o n s  i n  
the area,  t h e  Borough h i r e d  DOWL Eng ineers  t o  i n i t i a t e  and m o n i t o r  t h e  d r i l l  i n g  o f  
t e s t  w e l l s .  As p a r t  o f  a c o o p e r a t i v e  prograrn between t h e  Borough and t h e  U.S. 
Geo log ica l  Survey, t h e  Survey sampled t h e  w a t e r  f o r  chemical  a n a l y s i s  and he lped 
m o n i t o r  the d r i l l i n g .  

M-W D r i l l  i n g  Company o f  Anchorage c o n s t r u c t e d  t h e  we1 1 s  i n  February  and March 
1981. Both  w e l l s  were d r i l l e d  u s i n g  t h e  a i r  r o t a r y  method. tiowever, a c a b l e - t o o l  
r i g  was used t o  cornplete t h e  f i n a l  20 f e e t  o f  w e l l  21586 because o f  heav ing sand a t  
a p p r o x i m a t e l y  340 f t  be low 1  and s u r f a c e  datum (LSD) ,  We1 1  c o n s t r u c t i o n  i n f o n n a t i o n  
i s  p resen ted  i n  t a b l e  1, 

AQUIFERS 

Bo th  we1 1  s p e n e t r a t e d  s t r a t i f i e d  unconso l  i d a t e d  c l a y ,  s i l  t, sand, and g r a v e l .  
Tab les  2a and 2b p r e s e n t  a  s y n t h e s i s  o f  d a t a  reco rded  b y  t h e  d r i l l e r s  and t h e  
a u t h o r .  

Bo th  w e l l s  p e n e t r a t e d  s h a l l o w  and deep a q u i f e r s .  The p r i n c i p a l  a q u i f e r  i n  
we1 1 21585 c o n s i s t s  o f  l a y e r s  o f  sand and g r a v e l  and o f  s i l t y  sand and g r a v e l  
e x t e n d i n g  f rom 219 ft be low LSD t o  an unknown depth ,  T h i s  w e l l  d i d  n o t  p e n e t r a t e  
t h e  bot tom o f  t h e  a q u i f e r .  The p r i n c i p a l  a q u i f e r  i n  w e l l  21586 i s  s i m i l a r  i n  
cornposi t i o n  and ex tends  fro13 219 t o  349 f t  be low 1  and su r face .  
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Figure 1. -- Location of the test wells in t h e  Point MacKenzie area. 



Table  1,--We1 1 c o n s t r u c t i o n  i n f o r m a t i o n  

Well number 21585 

Land n e t  l o c a t i o n  Southwest 1 /4  o f  t h e  

southwest  1/4 of  t h e  

southwest  1 /4  o f  

Township 14 Nor th ,  

Range 4 West, 

S e c t i o n  23 

Seward M e r i d i a n  

La t i tude/Long i  t ude  1 61°16'59"N 149O57'20"W 

A1 t i tudeL 130 f t  above sea l e v e l  

Flaximum d e p t h  o f  h o l e  398 f t  be1 ow LSD 

F i n i s h e d  d e p t h  o f  w e l l  398 f t  below LSD 

Diameter o f  cas ing  8 i n .  t o  30 f t  be low LSD 

6 i n ,  t o  380 ft below LSD 

Well  f i n i s h  100 s l o t ,  w i r e  wound 

screen f rom 379 t o  

398 f t  below LSD 

Date b e g i n  c o n s t r u c t i o n  February  18, 1981 

Date end c o n s t r u c t i o n  Flarch 18, 1981 

21586 

Southwest 114 o f  t h e  

southwest  1/4 o f  t h e  

sou theas t  1/4 o f  

Township 14 Nor th ,  

Range 4 West, 

S e c t i o n  26 

Seward M e r i d i a n  

61°16'07"N 149°56'22"W 

152 f t  above sea 1  eve1 

358 f t  below LSD 

358 f t  below LSD 

8 i n .  t o  30 f t  below LSD 

6 i n .  t o  352 f t  below LSD 

12 s h o t  p e r f o r a t i o n s  f rom 318 

t o  323 f t  below LSD 

February  10, 1981 

March 3,  1981 

1 - L a t i t u d e  and l o n g i t u d e  a r e  c a l c u l a t e d  f o r  p l o t t e d  p o i n t s  on a USGS r e f e r e n c e  

map. These may n o t  be t h e  e x a c t  l o c a t i o n s  o f  t h e  w e l l  s i t e s .  

2 - A1 t i  tude  surveyed b y  DOWL Engineers.  
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Tab le  2 b . - - L i t h o l o g i c  l o g  o f  we1 1  21586 

Depth  be1 ow *Water 1 eve1 *Water 1 eve1 
Dep th  below above sea Th i ckness  below LSD above sea S i  g n f i c a n  t 

I 
i LSD ( f t )  l e v e l  ( f t )  ( f t )  ( f t )  1  eve1 ( f t )  aqu i  f e r  L i t h o l o g i c  d e s c r i p t i o n  

f rom t o  - - from t o  - - 
1 8 151 144 7 Sand and g r a v e l  
8 18 144 134 10 S i l t y  sand 

18 23 134 129 5 U n c o n f i n e d  - Sand - w a t e r  
23 31 129 121 8 Grey c l a y  
31  106 121 46 75 Grey g r a v e l  1  y c l  a y  

106 116 46 36 10 C l  ayey g r a v e l  
116 156 36 - 4  40 S i l t y  g r a v e l  

I 156 166 -4 -14 10 C o n f i n e d  - Sand and g r a v e l  - w a t e r  
166 185 -14 -33 19 <Hard d r y  s i l t  
185 198 -33 -46 13 Sand and g r a v e l  - w a t e r  
198 203 -46 - 5 1  5 Sand - wa te r  

U1 203 219 -51 -67 16 S i l t ,  sand and g r a v e l  
219 225 -67 -73 6 Conf ined G r a v e l l y  sand - w a t e r  
225 238 -73 -86 13  Grave l  - w a t e r  
238 328 -86 - 1 7 6  90 1 Sand and g r a v e l  - w a t e r  
328 339 -176 -187 11 Heaving sand - w a t e r  
339 349 -187 -197 10 Heaving s i l t y ,  sand and g r a v e l  - wate 

I 349 351 -197 -199 2 S i  1 t y  g r a v e l  
351 352 -199 -200 1 Cemented, sand and g r a v e l  

t 352 358 -200 -206 6 S t i c k y  c l a y  

*Water 1 eve l  measured when t h e  we1 1  was d r i l l  ed t o  t h e  d e p t h  i n d i c a t e d .  T h i s  w a t e r  1  e v e l  was taken  
a p p r o x i m a t e l y  one-ha1 f an hour  a f t e r  d r i l l i n g  and b l o w i n g  t h e  f o r m a t i o n  w i t h  a i r .  There fore ,  t h i s  
measurement may n o t  r e f l e c t  the t r u e  s t a t i c  1 e v e l  . 



P r i o r  t o  t e s t  pumping, a  r e c o r d e r  c o n t i n u o u s l y  m o n i t o r e d  the  wa te r  l e v e l s  i n  
each w e l l  f o r  about  a  week. The r e c o r d s  i n d i c a t e  a  t i d a l  f l u c t u a t i o n  e f f e c t  i n  t h e  
o r d e r  o f  0.2 f t  i n  w e l l  21585 and 2 f t  i n  w e l l  21586 ( f i g .  2 ) .  

Well  21585 was pumped a t  a c o n s t a n t  r a t e  o f  310 gal / rn in f o r  24 hours.  T h i s  
r e s u l t e d  i n  a  lnaximum drawdown o f  27.28 f t  i n  we1 1  21585 and no d i s c e r n a b l e  draw- 
down i n  we1 l 21586 l o c a t e d  l mi  away. However, t h e  i n f o r m a t i o n  from t h e  t e s t  i s  
n o t  s u f f i c i e n t  t o  c a l c u l a t e  t h e  s t o r a g e  c o e f f i c i e n t  and t r a n s m i s s i v i t y  o f  t h e  
aqu i fe r .  

WATER QUALITY 

A  !5-horsepower submers ib le  pump was used t o  c o l l e c t  wa te r  samples from seve ra l  
dep ths  i n  each w e l l  as d r i l l i n g  progressed.  Water was pumped f rom t h e  open-end 
c a s i n g ,  w i t h o u t ,  screen o r  p e r f o r a t i o n s ,  a t  about  5-6 ga l /m in  f o r  45-165 m inu tes  
p r i o r  t o  sampl ing.  The samples were ana lyzed  a t  t h e  U.S. Geo log ica l  Survey 
l a b o r a t o r y  i n  Denver, Colo. Tab le  3 l i s t s  t h e  r e s u l t s  o f  t h e  analyses.  

The w a t e r  qua1 i t y  meets t h e  Alaska D r i n k i n g  Water Standards,  excep t  f o r  
s l i g h t l y  h i g h  pH i n  w e l l  21585, and f o r  s l i g h t l y  h i g h  manganese l e v e l s  i n  a l l  
samples excep t  t h e  s h a l l o w  sample f rom we1 1  21586. The ana lyses f rom we1 1  21585 
i n d i c a t e  c a l c i u m  b i c a r b o n a t e  wa te r  i n  t h e  s h a l l o w  sample t r e n d i n g  toward sodium 
b i c a r b o n a t e  t y p e  i n  t h e  deepest  sample. Bo th  samples f rom w e l l  21586 a r e  g e n e r a l l y  
sodium b i c a r b o n a t e  water .  The wa te r  i n  we1 1  21585 ranges f rom modera te l y  ha rd  t o  
hard.  Bo th  samples f roni  we1 1  21586 a r e  m o d e r a t e l y  ha rd  (Hem, 1970). 

SALTWATER INTRUSION 

The 24-hour t e s t  pumping of  we1 1  21585 lowered  t h e  wa te r  l e v e l  i n  t h e  w e l l  t o  
a p p r o x i i n a t e l y  3 f t  below sea l e v e l .  T h i s  i s  cause f o r  concern  because pumping 
i n d u s t r i a l  q u a n t i t i e s  o f  wa te r  m i g h t  produce a  g r e a t e r  drawdown, and p o s s i b l y  c o u l d  
i nduce  s a l t w a t e r  i n t r u s i o n  i n t o  t h e  p r e s e n t  f r e s h w a t e r  zone. Cur ren t  d a t a  a r e  n o t  
s u f f i c i e n t  t o  c a l c u l a t e  e i t h e r  t h e  r a t e  o f  t h e  p o s s i b l e  s a l t w a t e r  m i g r a t i o n  o r  
pumping r a t e s  t h a t  would p r e c l u d e  t h i  s  m i g r a t i o n .  However, because t h e  a c t u a l  
movement o f  t h e  s a l t w a t e r  would be slow, t h e  appearance o f  s a l t w a t e r  i n  a w e l l  
wou ld  p r o b a b l y  n o t  o c c u r  f o r  s e v e r a l  yea rs .  The p o t e n t i a l  f o r  s a l t w a t e r  i n t r u s i o n  
shou ld  be e v a l u a t e d  as p a r t  o f  f u t u r e  s t u d i e s .  

SUMMARY 

Two w e l l s  were d r i l l e d  
rn Both  we1 1  s  p e n e t r a t e d  unconsol i d a t e d  s t r a t i f i e d  c l a y ,  s i l  t, sand and g r a v e l  . 

Each w e l l  p e n e t r a t e d  a  s h a l l o w  u n c o n f i n e d  and deeper c o n f i n e d  a q u i f e r s .  
a The wa te r  l e v e l s  i n  t h e  w e l l s  r i s e  and f a l l  w i t h  t h e  t i d e .  

The chemical  ana lyses  i n d i c a t e  t h a t  t h e  wa te r  q u a l i t y  incets t h e  Alaska D r i n k -  
i n g  Water Standards,  excep t  f o r  s l i g h t l y  h i g h  l e v e l s  o f  manganese and pH. 
The p o t e n t i a l  f o r  s a l t w a t e r  i n t r u s i o n  shou ld  be e v a l u t e d  as p a r t  o f  f u t u r e  
s t u d i e s .  

REFERENCE C I T E D  

Hem, J. D., Study and i n t e r p r e t a t i o n  o f  t h e  chetnical c h a r a c t e r i s t i c s  o f  n a t u r a l  
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