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WATER-RESOURCES RECONNAISSANCE OF THE 

GOLOVIN AREA, ALASKA 

By John B.  Weeks 

On J u l y  1, 1969, t h e  Alaska D i s t r i c t  of t h e  Water 

Resources Div is ion  r ece ived  a  l e t t e r  from Mrs. Verna 

Mickelson,  t hen  c e n t e r  d i r e c t o r  a t  Nome f o r  t h e  Rura l  

Alaska Community Act ion Program (RurALCAP) , r e q u e s t i n g  

a s s i s t a n c e  i n  developing an adequate wate r  supply f o r  

t h e  v i l l a g e  of Golovin. The Alaska Department of Natura l  

Resources was con tac t ed ,  and approval  was g iven  under an 

e x i s t i n g  coope ra t ive  agreement t o  conduct a reconnaissance 

i n v e s t i g a t i o n  of Golovin invo lv ing  an inventory  of e x i s t -  

i n g  sou rces  of  w a t e r ,  i n c l u d i n g  t h e  q u a l i t y  of  w a t e r ,  and 

a r e p o r t  of t h e  p r i n c i p a l  f i n d i n g s .  The fo l lowing  i s  a 

b r i e f  d e s c r i p t i o n  of t h e  work and the conclusions  t h a t  

have been reached.  

The au tho r  and M r .  M. M .  Hiner  v i s i t e d  t h e  v i l l a g e  of  
Golovin on J u l y  1 8 ,  1969, accompanied by M r .  S t an l ey  Amorak, 

t h e  Nome c e n t e r  d i r e c t o r  f o r  RurALCAP. They met w i th  

s e v e r a l  of t h e  v i l l a g e  r e s i d e n t s  i nc lud ing  t h e  mayor, 

M r .  Mart in  Olson. I t  was l ea rned  t h a t  about 90  persons  

l i v e  a t  Golovin du r ing  t h e  w i n t e r  and about 200 persons  

dur ing  f i s h i n g  season  i n  t he  summer. Thus, a wa te r  supply 

of about 6 gpm ( g a l l o n s  p e r  minute) dur ing  t h e  w i n t e r  and 

about 1 5  gpm dur ing  t h e  summer would b e  adequate t o  meet 

t h e  p r e s e n t  domestic needs .  However, i n  a d d i t i o n  t o  t h i s ,  

M r .  Thomas Johnson p l ans  t o  c o n s t r u c t  a r e i n d e e r  s l a u g h t e r  

house a t  Golovin t h a t  w i l l  s i g n i f i c a n t l y  i n c r e a s e  t h e  c u r r e n t  

wate r - supply  demand, perhaps doubling i t .  I 



Most of t h e  water used by the  v i l l a g e  i s  p resen t ly  

obtained from Cheenik Creek. Water (or  ice during t h e  winter )  
i s  hauled about two miles from above t h e  t i d e - a f f e c t e d  reach 
of the  creek. The r e s i d e n t s  r epor t  t h a t  the  creek flows 
under the  i c e  during the winter .  

An inventory of e x i s t i n g  w e l l s ,  p i t s ,  and depressions 

was made t o  determine t h e  a v a i l a b i l i t y  of ground water  a t  
the  v i l l a g e .  Five ground-water samples were c o l l e c t e d  f o r  

chemical-qual i ty  a n a l y s i s  by the  U.S. Geological Survey 
Laboratory i n  Anchorage. The at tached sketch and analyses 
i n d i c a t e  t h e  l o c a t i o n  of t h e  sample s i t e s  and t h e  water 
q u a l i t y .  S i t e  1 i s  a sp r ing  t h a t  i s  t h e  p r i n c i p a l  ground- 
water  supply f o r  the  v i l l a g e .  S i t e  5 i s  a pond i n  a 
depression t h a t  is  f e d  by ground water.  The remaining s i t e s  

a r e  hand-dug p i t s  o r  we l l s  i n  which the  water t a b l e  i s  3 t o  
5 feet below land su r face .  The analyses i n d i c a t e  e i t h e r  
calcium o r  sodium bicarbonate  type water genera l ly  contain-  

i n g  d i s so lved-so l ids  concent ra t ions  less than 300 mg/l 
(mill igrams per  l i t e r ) ,  but having r e l a t i v e l y  high sodium 
and ch lo r ide  content .  The ch lo r ide  content is probably t h e  

r e s u l t  of s a l t s  c a r r i e d  ashore by wind and r a i n  and i s  well 
below U.S. Publ ic  Health Service  s tandards  f o r  potable  water.  

However, t h e  Bureau o f  Indian Af fa i r s  r epor t s  a we l l  d r i l l e d  

a t  t h e  Golovin school  produced s a l t  water a t  about 1 7  f e e t  
and reached bedrock a t  about 30 f e e t  below land su r face .  
Therefore,  a f resh-water  lens  may o v e r l i e  t h e  more dense  

s a l t  water.  
A second t r i p  t o  Golovin was made by the  author  and 

Mr. V. W .  Norman on August 1 2 ,  1969. Water samples were 

again c o l l e c t e d  a t  the  same s i t e s  as before and analyzed 
f o r  b i o l o g i c a l  contamination by the  S t a t e  of Alaska, Depar t -  

ment of  Health and Welfare, i n  Fairbanks. The r e s u l t s  of 

t h e  analyses  showed t h a t  a l l  samples were b i o l o g i c a l l y  
po l lu ted  and t h a t  t h e  water should b e  bo i l ed  o r  t r e a t e d  
chemically before  dr inking .  



On t h e  b a s i s  of t h e  foregoing  obse rva t ions ,  s e v e r a l  

a l t e r n a t i v e s  may be cons idered  r e l a t i v e  t o  developing a 
s a t i s f a c t o r y  wa te r  supply f o r  Golovin: 

1 )  Develop a  ground-water supply below t h e  s p r i n g  a t  
s i t e  1. Hor i zon ta l  d r a i n s  d r iven  i n t o  t h e  base of t h e  h i l l  

may i n t e r c e p t  f r a c t u r e s  i n  t h e  bedrock and provide f lowing 

wate r .  However, t h e  v i l l a g e r s  r e p o r t  t h a t  t h e  s p r i n g  a t  

s i t e  1 does n o t  flow dur ing  t h e  w i n t e r  s o  t h e r e  may n o t  be 
adequate  s t o r a g e  i n  t h e  f r a c t u r e d  rock t o  develop a  p e r e n n i a l  
wate r  supply.  

2)  Cons t ruc t  a g a l l e r y  w e l l  nea r  t h e  pond a t  s i t e  5 .  

A h o r i z o n t a l  c o l l e c t o r  p i p e  b u r i e d  below the  wa te r  t a b l e  
should  produce an adequate  supply from a f r e sh -wa te r  l ens  

ove r ly ing  s a l t  wa te r .  The advantage of t h i s  a l t e r n a t i v e  i s  
t h a t  i t  can be t e s t e d  beforehand merely by pumping w a t e r  

from t h e  pond a t  s i t e  5.  I f  wa te r  can be  pumped from t h e  
pond a t  a r a t e  adequate t o  supply  t h e  v i l l a g e  wi thout  dewater- 

i n g  t h e  pond o r  induc ing  s a l t  w a t e r ,  a g a l l e r y  should be  
s u c c e s s f u l .  

3) Develop a wa te r  supply from Chennik Creek; however, 
t h i s  w i l l  r e q u i r e  economic c o n s i d e r a t i o n s  because of i t s  

distance from poin t  of u se  and engineer ing  problems assoc ia ted  

w i t h  i t s  d i s t r i b u t i o n  and s t o r a g e .  

Regardless of t h e  a l t e r n a t i v e  pursued,  t h e  wate r  ob t a ined  
will r e q u i r e  t r ea tmen t  t o  reduce t h e  p o l l u t i o n  hazard .  





UNITED STATES DEPARTMENT OF THE INTERIOR 
'GEOLOGICAL SURVEY 

WATER ANALYSIS ANALYSIS S I T E  1 

Location Golovin #1 (below graveyard) County 
Source Spring Depth (ft) Diam (in.) 
Cased to (ft) Date drilled Point of coll. Surface 

Owner --- --A - 
Treatment None Use _D_ames_tic-- 
WBF WL -- ., ,,Yield --- ---.A- .- 
Temp (*F) -7.bpg,e;$ when coll. ' Clear --.. r - - - - - .  -- .- -- - 
Collected BY --.. -----. Wee k Z - n n e r  ....... _ - - . - .- - .. .. 
Remarks Lat 64'32 '42" Long 163' 1 3611 

Silica (SiOo 1 

_ 

Total 1 3.80 1 1 1 3.89 

3.7 

Calcium (Ca) 

Mapceium (Mg) 

Sodium ma) 

Potassium (K) 

Bicarbonate (HC0 ) 1 1 5 ' q  2.91 -.. 

Fluoride (F) 

Lab. No. c ~ I ~ ~ ~ ~ ~ - ~ ~ - ~ ~ ~  Field No. Project USGS 

-I O * O ~  

61 

3.8 

9.8 

.8  

Dissolved solide: 
Coltulotod 
Ro8ldue on eveporotion at lCOmC 

3.04 

.31 

0.43 

.02 

1 

206 

Nitrate (NOs) 

5 

Specific conductance 
(micromhos at 25' C )  

PH 

Hardneaa asr CaCOJ 
Noncarbonato 

Alk as CaCo3 

368 

8.2 

- c o l o r  
168 
22 

146 

I- 
. 

- 7- --- 
i 

I 

8.0 0.13 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS ANALYSIS SITE 2 

1 . Lwation Golovin #2 - North of Cheenik Creek County 
Source Well [dug) - 4  Diam (in.) 
Cased to (ft) 4 Date drilled Point of coll. Water surface 

Owner om--- "-- ___ 
Treatment None Use None - 
WBF WL 3 f _ t b e l o w  l s d  - - Y i e l d  --- -- -- - 
Temp CF) - Appear. when coll. Yellow (iron) --- _ __ - _ _. _ _ ._ _- - 
Collected 7-18-69 By ..-- -------- lee k E-XXiner -.-. - - "  . - .- - .. .. 
Remarks Lat 64*32'4OU Long 163'1 ' 25" 

Silica (SiOo 

Aluminum (Al) 

fron (Fe) 

Calcium (Ca) 

Magneeium (Ma) 

Sodium (Na) 

Potassium (K) 

d 

Lab. No. Co' ,,74 9 -857 Field No. 

Dieerolved solide: 
CoIculotad 
Rosldur on rvamretlon at 180 '~  

Project USGS 

nq/l 

3.1 

.16 

0.02 

40 

4.1 

23 

1.5 

I 

1 

186 

Total ; 3.43 

ao/l 

1.98 

.34 

1.00 

.04 

Total 3.36 

5 

Specific conductance 
(micromhoa at 25' C)  

pH 

Hwdnem ae CaC03 166 

Bicarbonate (HC03 ) 

Carbonate K O 3 )  

Sulfate (SO4 

Chloride (C1) 

Fluoride (F) 

344 

7.9 

Nanearbonata 

Alk as CaCo3 -. 

4 1  I ap/ l  
1 

109 1 ---. 1.79 

00 
i 
0.00 -- 

4.8 .10 

51 1 1.44 
I 

- 
0.1 I 0.01 

! 
4- .-- 

7 7 

, 
8 9 

I 

Nitrate (NO3) I 5 . 6  i 0.09 
.*--- 

i 

-+*--. -- -----. - 

1 
I 

9 
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UNITED STATES DEPARTMENT OF THE INTERIOR , - ZGW 

GEOLOGICAL SURVEY 

WATER ANALYSIS ANALYSIS S I T E  3 
t "  

Source Oepth (tt) Diam (~n.) 
Cased to (ft) Date drilled Point of coll. Water surf ace 

Owner _ _ _  _ ___ - 
Treatment None Use None - 
WBf WL 3 f t A e 1 0 w  lsd .--- YleId ----- -- - 
Temp (*F) - Appear. when coll. - --- _ _  ___-- _ _  ... -_ .- -_ - 
Collected 7-18-69 Weeks & Hi-nor _ - .- By --.. -. - . - -  --. - - .. 
Remarks Lat 64"32l38" Long 163°1140'' 

: 

Lab. No. Col 12828-69-858 Field Project usm 

295 

7.7 

99 

I - --- 
f 

Nitrate (NOS) 3-  6 :  
1 

Sodium (Ne) 29 7-26 - .-. --.. --- 

Potassium (K) 7 . 5  09 

Total , 2.80 

Bicarbonate (HC03 

Carbonate (CO3) 

Sulfate ( S 0 4 )  

Chloride (Cl) 

Fluoride (F) 

mg/l 1 apll  
1 
I 

1.18 72 1 ---- 

bpecific conductance 
(micromhoa st 25' C )  

PH 

Color 

Disoolved solide: 
CoIcuI09ed 

rR~oldur on ovaporetion mt IW'C 

Hardnerss asr CaC03 
Noncrrbonato 

Alk as CaCo3 

an/ l  

Silica (Si02 ) 

Aluminum (All 

Iron (Fe) 

Manganese ( ~ n )  

3 

t 

00 

0.8, 

m v / l  

156 

" 

80 
2 1 

5 9 

mg/l 

3.2 

.90 

0.07 

0.00- 

0.02 

54 , 
I 

0.3; ..4.Q2_-, 

I 
i +- -- 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS ANALiYSES SITE 4 

kDwtion GolovLn #4 - NW end of runway County 
Source Well (dug) Depth (ft) Diam (in.) 30 
Cased to (ft) 4 Date drilled - Point of coll. Water surf ace 

Owner - _ _  _ _-_ - 
Treatment None Use Domes tic- 
WBF WL 4fb t elow l s q - y i e l d  - 
Temp (OF) , Ap ear. when coll. -- _ _  ____-_- __._ _ ._-I - 
Collected 7-1,-!9 . * n e z l  - .. . , .- - ---  
Rerniriis Lat 62'32 133" Long 163'Z1 25" 

. m g / l  an/ 1 I mp,/l 1 I a p / ~  
I 

1 I Carbonate (CO3) 00 
I Aluminum (81) I I 0.00-- 

Silica (SiOz 

! I I Chloride (C1) 12 3 
I 
; 3-48 - 

I 

3.4 

Fluoride (F) ! 0.5 ; 9,03- I 

! 

Bicarbonate (HC03) 

I ron (Fe) 

Manganese (Mn) 2 0 42 

0.19 ' 

0.03 

Calcium (Ca) 

Mapeeium (Mg) 

Sodium (Ns) 

Total 9.24 Total j 9.52 

Potassium (K) 

. 

13 

7.1 

176 

Lab. No. Cot 12829-69-859 Field No, 

Sulfate (Sod) 

' 13 

USGS Project .. 

6 7 

.58 

7.66 

.33  

915 

8.2 

99 

- 
* 

I 

Nitrate ("3) *I- -;A , . I 

- . - - - 

Specific conductance 
(micromhos at 25' C )  

PH 
Dis~olved aolids: 

CoIcuIotod 
R o ~ w u o  on n~poratton at l W C  

Hmdnese as CaC03 
Honcarhnotr 

n.9 ~ R . C O ~  

m v / l  

52 6 

6 3 
00 

279 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY - -  

WATER ANALYSIS 
ANALYSES SITE 5 

Location Golovin #5 - Base of h i l l  below graveyard counv 
Source - Pond [Ground-water fed) Depth (ft) - Diam (in.) - 
Cased to (ft) Date drilled Point of colt. Water surface -- 

Owner -. --- --- - 
Treatment JQW - Use None --- 
WBF W L  ---- .- ,,Y~eld - ,  -, . -- - 
Temp (OF - Appear. when coll. . .  -- --- - -- - -.---. - - ... - 
Collected 7-1 8 - 6 9  By - .--.. ..I~akEs. -.& .Il l~er , ,., . , ., - .. .. 
Remarks Lat 64'32 40" Lone 163'1 15011 - Y 

Silica (SiOs 

Aluminum (Al) 

_Iron (Fe) 

I I I Chloride (C1) 1 44 1 1.25 - 
I I 

Manganese (Mn) 

Fluoride (F) I 0.0 I 0.00 

! -- ---- 

m a / $  

1.4 

.49 

i 
Carbonate (C03) I 0.00 -- 

0.13 

Total f 1 4.86 1 , 4.88 

an/l 

Calcium (Ca) 

Ma~nesium (Mg) 

Sodium (Na) 

Potassium (K) 

Sulfate (SO4 ) 

Lab. No. Col 12830-69-86OField No. 

Bicarbonate (HCO3) 

7.6 1 .I6 - 

5 7 

9.8 

26 

Dissolved mlids: 
Celcule~md 
Ra8ldua on evsporrtion at 1 E0.C 

Project USGS 

mp,/l I apl l  
i 

210 j - 3.45 -- 

2.83 

.81 

1.13 

me/l 

258 

i 
I ..- - 

I 

Nitrate (NO3) 1.0 A - -  0 02 - ---. 
-- i .+ ,--.- -- --I- 

1 

I 

5 

Specific conductance 
(micromhos at 25" C) 

PH 

Hardneos ae CarCOS 
Noncarhnato 

Alk as @Go3 

* 

464 

7.7 

- c o l o r  
1 82 
10 

1 72 


