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WATER- RESOURCES RECONNAISSANCE OF THE 

KW I GUK (EMMONAK) AREA, ALASKA 

By A l v i n  J .  F e u l n e r  

A s  p a r t  of an  agreement  between t h e  A l a s k a  Department  

o f  N a t u r a l  Resources  and  t h e  U n i t e d  S t a t e s  G e o l o g i c a l  S u r v e y ,  

Water  Resources  D i v i s i o n ,  a  r e c o n n a i s s a n c e  v i s i t  was made 

o f  t h e  a r e a  i n  t h e  v i c i n i t y  of  t h e  v i l l a g e  of Kwiguk 

(Emmonak) , A l a s k a ,  d u r i n g  t h e  p e r i o d  June 1 7 - 1 9 ,  1970,  

t o  e v a l u a t e  t h e  w a t e r  r e s o u r c e s  and t o  s u g g e s t  methods of 
d e v e l o p i n g  a d d i t i o n a l  s o u r c e s  of w a t e r .  

The v i l l a g e  of  Kwiguk i s  on t h e  n o r t h e r n  p a r t  of  the  

Yukon R i v e r  d e l t a  i n  w e s t e r n  A l a s k a ,  a p p r o x i m a t e l y  10 m i l e s  

i n l a n d  from t h e  p o i n t  a t  which t h e  Yukon R i v e r  (Kwikluak 

Pass) e n t e r s  t h e  B e r i n g  Sea. Kwiguk l i e s  a b o u t  two m i l e s  

n o r t h  of t he  Kwikluak P a s s  c h a n n e l  on a s m a l l e r  c h a n n e l  

known a s  Kwiguk Pass  ( f i g .  1 ) .  The a r e a  f o r  m i l e s  a round 

t h e  v i l l a g e  i s  low i n  a l t i t u d e ,  r a n g i n g  from s e a  l e v e l  t o  

a b o u t  1 5  f e e t  above sea  l e v e l .  I t  i s  u n d e r l a i n  by d e l t a i c  

d e p o s i t s  of  f i n e  s a n d  and s i l t y  c l a y .  The u p p e r  10 t o  15  

f e e t  of  t h e s e  m a t e r i a l s  were  sampled a t  t h e  v i l l a g e  s i t e  

and a r e  a b o u t  1 3  p e r c e n t  f i n e  s a n d  and 8 7  p e r c e n t  s i l t  and 

c l ay .  These  f i n e  d e p o s i t s  a p p a r e n t l y  e x t e n d  t o  d e p t h s  of 

abou t  200 f e e t .  

The major  o c c u p a t i o n  of t h e  400 t o  450 p e o p l e  o f  t h e  

v i l l a g e  i s  f i s h i n g .  The r e q u i r e m e n t  f o r  an a d e q u a t e  w a t e r  

s u p p l y  t o  p r o c e s s  t h e  s e a s o n a l  salmon c a t c h  was one o f  t h e  

p r i n c i p a l  r e a s o n s  f o r  t h i s  i n v e s t i g a t i o n .  Because of  
i n a d e q u a t e  v i l l a g e  w a t e r - s u p p l y  f a c i l i t i e s ,  t h e  f i s h  b a r g e s  
h a d  t o  b e  equ ipped  t o  pump w a t e r  from t h e  Yukon R i v e r  and 
t o  c h l o r i n a t e  i t  b e f o r e  u s e .  



The v i l l a g e  o f  Kwiguk (Emmonak) c u r r e n t l y  u s e s  w a t e r  

f rom a Bureau o f  I n d i a n  A f f a i r s  w e l l ,  f rom r a i n ,  f rom a 

n e a r b y  l a k e ,  and from t h e  Yukon R i v e r .  

The o n l y  w e l l  i n  t h e  v i l l a g e  was d r i l l e d  i n  1963 f o r  

the Bureau o f  I n d i a n  A f f a i r s  Schoo l  complex. The w e l l  was 

o r i g i n a l l y  d r i l l e d  t o  a d e p t h  of 195 f e e t  and a s c r e e n  s e t  

a t  1 9 4  f e e t .  Water from t h i s  d e p t h  was s a l t y ,  and t h e  s c r e e n  

was p u l l e d  back and p l a c e d  be tween 7 2 . 5  and  8 2 . 5  f e e t  where 

water o f  a c c e p t a b l e  q u a l i t y  was found.  The y i e l d  o f  t h i s  

w e l l  now a v e r a g e s  a b o u t  3 gpm ( g a l l o n s  p e r  m i n u t e ) .  Because 

of t h i s  s m a l l  y i e l d ,  w a t e r  i s  pumped i n t o  a  s t o r a g e  t a n k  f o r  

d i s t r i b u t i o n  t h r o u g h o u t  t h e  Bureau o f  I n d i a n  A f f a i r s  b u i l d -  

i n g s .  The w a t e r  i s  o f  t h e  sodium b i c a r b o n a t e  t y p e  and h a s  

a  high i r o n  c o n t e n t .  I t  i s  u s e d  o n l y  f o r  wash ing ,  p r o b a b l y  

because of the  o b j e c t i o n a b l e  c o l o r  and t a s t e .  ( A n a l y s i s  1 

i n d i c a t e s  t h e  chemica l  q u a l i t y  of t h i s  w a t e r  .) 

Rain  w a t e r  is  u s e d  a s  a  d r i n k i n g  w a t e r  s u p p l y  by t h e  

Bureau o f  Ind ian  A f f a i r s  p e r s o n n e l  and by o t h e r s  i n  t h e  

v i l l a g e .  The w a t e r  i s  c o l l e c t e d  from r o o f  d r a i n s  and  f e d  

into s t o r a g e  t a n k s  i n  t h e  i n d i v i d u a l  b u i l d i n g s .  S u f f i c i e n t  

r a i n  a p p a r e n t l y  f a l l s  most of t h e  y e a r  s o  t h a t  o n l y  modera te  

s t o r a g e  i s  r e q u i r e d .  

Water  from a n e a r b y  l a k e  ( f i g .  1) i s  pumped i n t o  a 
l a r g e  r e t e n t i o n  t a n k  f o r  u s e  by t h e  N o r t h e r n  Commercial 

Company. No c h l o r i n a t i o n  f a c i l i t i e s  a r e  c o n n e c t e d  t o  t h i s  

f a c i l i t y .  ( A n a l y s i s  2 i n d i c a t e s  chemica l  q u a l i t y  of t h i s  

w a t e r .  ) 

Water  from t h e  Yukon R i v e r  i s  a l s o  u t i l i z e d  by t h e  

p e o p l e  of Kwiguk. I t  i s  g e n e r a l l y  b a i l e d  d i r e c t l y  from t h e  

r i v e r  and b o i l e d  b e f o r e  d r i n k i n g .  During summer months t h e  

w a t e r  i s  h i g h l y  s e d i m e n t  l a d e n  and must  be  l e f t  s t a n d i n g  f o r  
extended p e r i o d s  t o  a l l o w  t h e  s e d i m e n t  t o  s e t t l e .  I n  a d d i -  

t i o n  t o  t h e  s e d i m e n t  problem,  t h e r e  i s  a l s o  a p o s s i b l e  

c o n t a m i n a t i o n  problem r e s u l t i n g  from t h e  d i s p o s  a 1  of sewage 

ups t r eam on t h e  Yukon R i v e r .  ( A n a l y s i s  3  i n d i c a t e s  t h e  
Chemical  q u a l i t y  o f  water  i n  t h e  Yukon R i v e r  a t  t h i s  
l o c a t i o n . )  



T o  develop an adequate  ( 2 5  t o  50  gpm) supply  of wa te r  

f o r  t h e  v i l l a g e  of Kwiguk, t h r e e  a l t e r n a t i v e  p l ans  may be 

cons idered :  

1. D r i l l  a deep w e l l .  The s i n g l e  w e l l  d r i l l e d  i n  t h e  

v i l l a g e  ob t a ined  s a l i n e  wa te r  a t  a depth  of 1 9 5  f e e t .  However, 

a deeper  well might o b t a i n  f r e s h  wa te r  from more permeable 

m a t e r i a l s .  No deep w e l l s  have been d r i l l e d  i n  t h e  n o r t h e r n  

p a r t  of t h e  Yukon River  d e l t a ,  b u t  s e v e r a l  w e l l s  a t  B e t h e l ,  

about  125 mi les  sou th  of Kwiguk on t h e  Kuskokwim d e l t a ,  

o b t a i n  f r e s h  wate r  a t  dep ths  of 4 0 0  t o  450 f e e t  below 

pe rmaf ros t .  Apparent ly  no permafros t  e x i s t s  on t h e  no r the rn  

part of t h e  Yukon d e l t a .  A new w e l l  should  be c e n t r a l l y  

l o c a t e d  i n  t h e  v i l l a g e  and a hea t ed  tank  shou ld  be con- 

s t r u c t e d  f o r  s t o r a g e .  I n  a d d i t i o n  t o  p rov id ing  a p o s s i b l e  

supp ly  of w a t e r  f o r  t h e  v i l l a g e ,  d r i l l i n g  of  t h e  e x p l o r a t o r y  

w e l l  would a l s o  have cons ide rab l e  t r a n s f e r  v a l u e .  S e v e r a l  

o t h e r  communities such a s  Alakanuk and Emangak a r e  l o c a t e d  

w i t h i n  a r a d i u s  of about  30 miles  of t h e  proposed e x p l o r a t o r y  

w e l l .  The i n fo rma t ion  ga ined  from t h i s  d r i l l i n g  would p ro -  

v ide  i n fo rma t ion  t h a t  could  be used by t h e s e  and o t h e r  

nearby v i l l a g e s  t o  p l a n  t h e  most f a v o r a b l e  means f o r  

expanding o r  developing t h e i r  wa te r  s u p p l i e s .  

2 .  U t i l i z e  wa te r  from an unnamed l ake  about  1 . 5  mi les  

n o r t h  of  t h e  v i l l a g e  of Kwiguk. The l a k e  i s  n e a r l y  i nacces -  

sible and i s  b e l i e v e d  t o  be uncontaminated.  Cons t ruc t i on  of 

a p i p e l i n e  and s t o r a g e  f a c i l i t i e s  would be r e q u i r e d .  The 

wa te r  from t h i s  l a k e  was no t  sampled du r ing  t h e  reconna issance ,  

b u t  t h e  q u a l i t y  is  probably  very  s i m i l a r  t o  t h e  l a k e  wa te r  

used by t h e  Northern  Commercial Company. 
+ 3 .  Pump wa te r  from t h e  Yukon River .  Because sand o r  

g r a v e l  d e p o s i t s  do no t  occur w i t h i n  t h e  f l o o d  p l a i n  of t h e  

Yukon River  nea r  t h e  v i l l a g e ,  t h e  c o n s t r u c t i o n  of an 

i n f i l t r a t i o n  g a l l e r y  would probably  n o t  b e  e f f e c t i v e .  Larger  
q u a n t i t i e s  o f  wa te r  than  p r e s e n t l y  ob t a ined  cou ld  be pumped 

d i r e c t l y  from t h e  Yukon River  i n t o  l a r g e  s t o r a g e  tanks  where 

adequate  s e t t l i n g  could be accomplished. 





UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

BIA School - Kwiguk 
Location County 
Source 
Point of coll. 
Owner Treatment - 
Use Gage height (ft) Discharge (cfs) Temp ( O F )  

Appear. when coll. Turbid 
Coliected 6-17-70 BY A 1  Feulner 
Remarks 

Silica (SiOs ) 

Aluminum ( Al) 

lron(Fe) (total) 

Manganese (Mn) 

Calcium (Ca) 

Maaneeium (Mg) 

Sodium (Na) 

Potassium (K) 

* 

Lab. No. 13591 Field No. Project USGS 

Dissolved solids:  
~ o I c u I o t e d  

Rrsidua on rv8porrt1on at 1 M * C  

-a 1 I 

42 

1.1 

0.18 

32 

37 

180 

2 4 

Total 

wI1 

733 

ao/l 

1.60 

3.04 

7.83 

0.61 

- 100 
Hardness ae CaC03 - 

13.08 

Specific conductance 
(micromhos at 25' C )  

PH 

Noncrrbonrtr 

Alkalinity as CaCo3 

12.98 

Bicarbonate (HC03 

Carbonate (C03) 

Sulfate ( S 0 4 )  

Chloride (C1) 

Fluoride (F) 

Nitrate (NO3 

Phosphate (PO b) 

1190 

7 . 1  

0 

472 

mg/l 

575 

0 0 

0.4 

111 

0.4 

9 . 2  

14 

an11 

9.42 

0.00 

0.01 

3.13 

0.02 

0.15 

0.25 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 
ANALYSIS- 2- 

Locat~on Northern Commercial Co. - Kwiguk County 
Source Lake Water 

Polnt of coll. . - 

Owner Treatment 
- 

Discharge (cfs) Temp (SL . ( ?or Use Gage height (ft) C 

Appear. when coll. clear -. 
Coliected 6-18-70 BY Al Feulner 

Remarks Sampling depth - 6" 

Lab. No. 13592 Field No. Project USG, 

7 o 

7.1 

3 o 

s i l i c a  (SiOz ) 

Aluminum (Al )  

Iron (Fe) ( to ta l )  

Manganese (Mn) 

Calcium (Ca) 

Ma~nesium ( Mg) 

Sodium (Na) 

Potassium (K) 

7 

mqll 1 ao!l 

32 1 0.52 

00 
I 

0.00 
A 

0.0 0.00 
I 

3.2 ] 0.09- 
I 

O,2 ! 0.01 
I 
I 

I 
I 

0.6 0.01 . I 

Specific conductance 
(micromhos at 25' C )  

PH 

Color 

Dierolved solids:  
C O I C U I ~ ~ . ~  
Roridur on rvrparmt~on at 180mC 

Total 

ao/l 

0.32 

0.18 

0.09 

0.10 

a~/l 

0.2 

0.39 

0.01 

6.4 

2.2 

2 .0  

3 .8  

0.0 

mq/l 

3 5 

Bicarbonate (HCO 3 

Carbonate (C03) 

Sulfate (304 ) 

Chloride (C1) 

. Fluoride (F 

Nitrate (NO3) 

Phosphate (P04) 0.00 

I Alkalinitv as CaCo3 

0.69 

I 

I 
I 

1 

2 6 

Hardneee aa CnC03 
Noncrrbonrta 

Total ! 0.63 
I 

, 
25 
0 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Location Yukon River - KUiguk County .- - 

Source Opposite BIA School 
. . . - -. 

Point of coll. . - 

Owner Treatment . . 

- -  

Gate $eight ifi) Discharge ( c ~ s )  Temp Wk 1 s o ~  Use I 

Appear. when coll. 11 y, c oudy -. 

Coliected 6-1 8-70 BY Al Feulner 
Remarks 

Lab. No. 13593 Field No. Project I/SG 1;' 

me;/ 1 a n /  1 

80 11.31 

00 
I 
0.00 - 

1 3  . 0.27 

0.7 1 0.02_- 
I 

0.2 r 0.01 
I 

I 
! 

1.2 I 0.02 

. 06 

I 

I I 

Disaolved solids: 
Cmleulot.d 
Roaidur on rvrporat~on at 1 W C  

Hordneee ae CaC03 
Noncarbonmtr 

Alka l in i ty  as CaCo3 

Bicarbonate (HCO 3 

Carbonate (C03) 

Sulfate (SO4 

Chloride (Cl) 

Fluoride (F)  

Nitrate (NO31 

Phosphate (W4) 

* 

Total 1.07 

an11 

1.15 

0.38 

0.10 

.. 0.04 

Silica (SiOz 

Aluminum ( Al) 

lron(Fe) (total) 

Manffanese (Mn) 

Calcium (Ca) 

Mafinesium ( Mg) 

B d i u m  (Na) 

Potaeeium (K) 

as11 

90 

1.63 

a~11 

4.5 

0.41 

0.00 

23 

4.6 

2.2 

1.5 

I I 

77 
11 

6 6 

Specific conductance 
(micromhos at 25' C )  

pH 

Color 

163 

7.4 

7 5 


