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CONVERSION FACTORS AND ABBREVIATIONS 

inch (in.) 

foot (ft) 

mile (mi) 

acre 

gallon per minute (gaVmin) 

gallon per day (gaud) 

25.4 millimeter (mm) 

0.3048 meter (m) 

1.609 kilometer (km) 

0.4047 hectare 

0.06308 liter per second (Us) 

0.003785 cubic meter per day (mS/d) 

degree Fahrenheit ('F) "C = 5/9 x (OF-32) degree Celsius ( O C )  

Other abbreviations in this report are: 

mg/L, milligram per liter 

pgL, microgram per liter 

,,.-, pS/cm, microsiemen per centimeter at 25 degrees Celsius 
mr 

th., 



ECYDROLOGXC CONDITIONS AT ANART'CNUK PASS, ALASKA, 1989 

by Harold R. Seitz 

ABSTRACT 

Hydrologic conditions a t  the village of Anaktuvuk Pass in the central Brooks Range of Alaska 
were reviewed in September 1989. The work was done to provide data that would assist the village 
in the location and development of additional water supplies needed to support a piped sewage- 
handling system. Well logs and water-quality data from existing wells indicated that the aquifer in 
the area north of the central supply well and adjacent to the west bank of Contact Creek would 
sustain a well capable of producing the needed volume of good-quality water. 

INTRODUCTION 

Anaktuvuk Pass is a Nunamiut (Eskimo) village in the central Brooks Range (fig.1). Its 
population has grown from 66 people in 1950 to about 250 in 1990. The installation of a pumped- 
sewage system has been proposed for the village, and additional water supplies are needed to 
support such a system. In order to provide the data needed to assist in locating and developing 
additional water supplies, the U.S. Geological Survey, in cooperation with the North Slope Borough, 
visited the village to examine hydrologic conditions in September 1989. This report is a summary of 
the information collected during the visit and a review of work of earlier investigators a t  Anaktuvuk 
Pass. 

The consulting engineer for the North Slope Borough provided background information and 
conveyed water needs. Personnel from the Anaktuvuk Pass Municipal Services provided local 
information and transportation, and acted as guides during the Survey's visit to the village. 

The village of Anaktuvuk Pass is a t  2,200 ft altitude in a U-shaped glaciated mountain valley 
that forms the divide between two major watersheds, the Anaktuvuk and John Rivers. The valley 
floor is a relatively flat alluvial plain between the Soakpak and Three River Mountains. The 
drainage of the village site is through Contact Creek to John River, which flows southward from the 
pass. Eleanor Lake is about 0.5 mi northeast of the village and has a surface area of about 30 acres. 
It drains into the headwaters of the Anaktuvuk River, which flows to the north. 

Climate 

Continental arctic weather dominates the climate of the area. Average minimum tempera- 
t m s  remain below freezing for most of the year (fig. 2). December is the coldest month with an 
average temperature of minus 14.3 OF; July is the warmest month with an average temperature of 
50.5 'F (Arctic Environmental Information and Data Center, 1986). Precipitation averages 10.65 
inlyr; half occurs as rain showers from June through September and half as snow from October 
through May (fig. 2). 





Figure 3.--Aerial photograph of Anaktuvuk Pass. (Photo from Aeromap U.S. Inc., 1982.) 





WELL LOG 

WELL NO. , UDO1500218DAAA1 DATE STARTED 4-25-74 

COMPLETED 4-29-74 DRILLER Grinder-Estabrook 

TOTAL DEPTH OF WELL 72 FT. CASING INSTALLED 68' DIAMETER -. 6" 

GROUT SCREENSIZE 30s10t LENGTH 5' 
Not Not 

STATIC WATER LEVEL 50' HRS. PUMPED known GAUMlN kaPYYIl DRAWDOWN - FT. 

Figure 4.-Log of central supply well at Anaktuvuk Pass.(Log &om U.S. Public Health Service.) 
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WELL LOG 

WELL NO. - DO1 50021 7BCCC1 DATE STARTED 4-9-74 

COMPLETED 4-1 7-74 DRILLER Grinder 

TOTAL DEPTH OF WELL 71 FT. CASING INSTALLED 71' DIAMETER 6" 

GROUT None SCREEN SIZE LENGTH 

STATIC WATER LEVEL 14' HRS. PUMPED 32 GAL/MIN,A DRAWDOWN 0 FT. 

Water lwei 

DEPTH 

0' - 10' P- 
FORMATION 

Sand and gravel 

Sand and gravel 
Small amount of water a t  30 feet 

Sand and gravel 

Sand and gravel . . 

Sand and gravel 

Figure 5.--Log of destroyed well in bed of Contact Creek at Anaktuvuk Pass. 
(Log from U.S. Public Health Service.) 



WELL LOG 

WELL NO. UD01500218DADC1 DATE STARTED 4-1 8-78 

COMPLETED 4-26-78 DRILLER Swan and Ice Drilling 

TOTAL DEPTH OF WELL 92 FT. CASINGINSTALLED 80' DIAMETER 6" 

GROUT 30' SCREEN SIZE #20 sl0t/80'-85' #60 sl0t/85'-90' LENGTH 5'15' 

STAT~C WATER LEVEL 38' HRS. PUMPED ~ ~ G A V M I N -  DRAWDOWN 8 FT. 

- 
Frozen gravel with lots of rocks 

- 
Cement 
grout 30'\ / Brown sandy silt (not frozen) 

Static water 
level 38' g 

Water - - 
- 

P a c k  
Water #20 = 

Figure 6.--Log of school well at Anaktuvuk Pass (Log from Dowl Engineers, 1978.) 



Tabla 1 . -  A n a l y d r  of watar  from Elornor hk. 
(S i to  ID 680856151123700) 

[pS/cm, microsiemens p e r  cent imeter  a t  25 'C; *C, degree Celsius: NTU, nephelometric t u r b i d i t y  un i t s ;  
cols./100 mL, co lon ies  per 100 m i l l i l i t e r s ;  mg/L, mil l igrams p e r  l i t e r ;  pg/L, micrograms per l i t e r ]  

Spe, 
cie 
con 

Hard- Magne- 
Coli-, ness Calcium sium, Sodium, Alka- 

Temper- Temper- Tur- f o m ,  t o t a l  d i s -  d i s -  dis -  l i n i t y  
~ d -  a t u r e  a t u r e  bid- f e c a l  (mg/L solved solved solved f i e l d  

a i r  water i t y  ( c o l s . /  a s  (mg/L (mg/L (mg/L (mg/L a s  
a ('C) ('c) (NTU) 100  mL) CaCO.) a s  Ca) a s  Mg) a s  Na) CaCO,) 

duc 
e anc, 

(PSI 

t- i s t a ~  
e a r d  
an) unii 

Tim Date 
1989 

Sept  . 
21.. . 1400 9 5 7.60 -9.5 2.0 0.70 K 1  46 14 2.7 1.9 46  

So l ids ,  Nitro- Nitro- Nitro- 
Bicar- Car- Chla- Fluo- Silica, residue gen, gone gun, 
bonate bonate Su l fa tu  rldo, ride, Bromide d i u -  r l  n l L r a t a  NO,+NO, ammonia 
d i a s o l .  d i s s o l .  d l s -  d i s -  dia- diu- solved 180 'C d i s -  d i s -  d i s -  
f i e l d  f ieLd solved solved solved solved (mg/L d i s -  solved solved solved 

Date (mg/L a s  (md/L as (mg/L (mg/L (mg/L (mg/L a s  solved (mg/L (mg/L (mg/L 
HCO. 1 CO a s  SO,) a s  C 1 )  a s  F) - a s  Br)  SiO,) (mg/L) as N )  as N )  as N) 

Sept . 
21... 5 6 

1- N i t r  
Y"'. gent 
organ 
d i s -  
solve 

Date (mg/L - -  x., 

Phos- 
Ltro- Phos- phorus Beryl- Chro- 
~n phorus or tho,  Arsenic Barium, lium, Cadmium mium, Cobalt,  Copper, 
is- d is -  dia-  d i s -  d i s -  d i s -  d i s -  d i s -  d i s -  d i s -  
~ l v e d  solved solved solved solved solved solved solved solved solved 
ng/L (mg/L (mg/L (pg/L (pg/L (pg/L (pg/L (pg/L ( p g / t  (pg/L 
s N )  a s  P) ss P) a s  A s )  a s  Ba) a s  Be) a 3  Cd) as C r )  as Co) a s  Cu) 

PI"-- 1. 

a + g( 
n i c  d.  
01. Sl 

L ( 1  

~ i c  moni 
o rga 

rd d i s s  
(mg! - - 

Sept. 
21.. 

Iron,  Lead, 
dis- d i s -  

[ed s o l  
Date f (Ng 

'el as 

Manga- Molyb- Sele- Stron- Vana- 
Lithium nese, Mercury denum, Nickel, nium, S i l v e r ,  tiun, dium, Zinc, 
a a  =- d i s -  d i s -  d i s -  d i s -  d i s -  d i s -  d i s -  dis -  dis -  

lved solved solved solved solved solved solved solved solved solved 
g / L  (pg/L (pg/L (pg/L (W/L ( P ~ / L  (pg/L (pg/L (pg/L (pg/L 
L i )  a s  Mn) a s  Hg) a s  Mo) as  N i )  as Se) a s  Ag) a s  S r )  as V) as Zn) 

- U I ,  

ved s o  
/L (PI 
Pb) a s  

Sept . 
21... 6 a < l o  

K Non-ideal colony co unt  



Tab lo  2. - AnaJymir o f  wrtrr f r o m  Contaut Crwk 
(sit. m 68084615i435~00) 

[ f t S / s ,  cubic f ee t  pe t  second; pS/cm, microsiemens per centimeter a t  25  'C; 'C, degree Celsius: 
NTU, nephelometric turb id i ty  uni ts ;  cols./100 mf, colonies per 100 m i l l i l i t e r s ;  

mg/L, milligrams per l i t e r ;  pg/L, micrograms per l i t e r ]  

Spe- Hard- Magne- 
c i f  i c  Color Coli- ness Calcium sium, 

D i s -  con- pH Temper- Temper- (plat-  Tur- form t o t a l  dis- dis-  
charge, duct- (stand- a ture  a ture  inum- bid- fecal (mg/L solved solved 

Date Time i n s t .  an te  ard  a i r  water cobalt i t y  (co1s.l aa (mg/L (mg/L 
1989 (fta/s) (pS/cm) un i t s )  ('C) ("C)  uni ts )  (NTU) 100 mL) CaCO,) as  Ca) as Mg) 

Sept . 
Zl... 1515 E3.0 202 7.80 -9.5 0.5 3 0.20 K1 110 3 4 5.2 

Solids, Nitro- 
Bicar- Car- Chlo- Fluo- Si l i ca ,  residue gen, 

Sodium, Alka- banate bonate Sulfate r ide,  ride, Bromide dis-  at NO,+NO, 
dis-  l i n i t y  dissol.. diasol .  dis-  dis-  dis-  dis-  solved 180 'C dis- 
solved f i e l d  f i e l d  f i e l d  solved solved solved solved (mg/L dis-  solved 

Date (mg/L (mg/L a s  (mg/L a s  (mq/L a s  (mg/L (mg/L (mg/L (mg/L a s  solved (mg/L 
a s  Na) CaCO,) HCO,) CO,)  as  SO,) a s  C 1 )  a s  F) a s  Br) SiO,) (mg/L) a s  N )  

Sept. 
21... 0.70 80 98 0 26 0.20 116 CO. 100 0.10 <0.010 1.6 

A'- 

Nitro- 
qsn, 

> 

. . ammonia 
dis- 
solved 

Date (mg/L 
a s  N) 

Nitro- Nitro- 
gen, gen, am- Pho3- 
organic monia + phorus 
d is -  organic dis- 
solved d issol .  solved 
(mg/L (mg/L (mg/L 
a s  N) a s  N) a s  P) 

Phos- 
phorus Beryl- Chro- 
ortho, Arsenic Barium, lium, Cadmium mium, Cobalt, Copper, 
dis-  din- dis- dis-  d is -  din- dis- dis- 
solved solved solved solved solved solved solved solved 

(pg/L (pg/L (pg/L (Pg/L (Ilg/L (Pg/L ( P ~ / L  
rmq'L a s  A s  IS Ba) as  Be) a s  Cd) a s  Cr) CO) as CY) a s  P) 

Sept. 
21... 0.020 

-;A, Manga- Mol yb- Sele- Stron- Vana- 
.-, Iron, Lead, Lithium nese, Mercury denum, Nickel, nium, Silver,  tium, dium, Zinc, .. 

dis-  d is -  dis- dis- dia- din- dis- dis-  dis-  d is -  dis-  dis- 
solved solved solved solved solved solved solved solved solved solved solved solved 

Date (pg/L (pq/L (pg/L (pg/L (pg/L (pg/L (Pg/L (pg/L (Cq/L (pg/L (pg/f 
a s  Fe) a s  Pb) a s  Li)  as Mn) a s  Hg) a s  0 )  a s  N i )  a s  Se) a s  Ag) a s  Sr)  :tg(I a s  Ln) 

Sept. 
21. . .  E <I0 c4 < 1 0. 2 c10 €10 c 1 c1.0 4 5 c 6 17 

E Estimated 
K Non-ideal colony count 



Water fmm the school well was sampled on June 16 and July 24, 1978 (DOWL Engineers, 
1978). The analyses of these samples (table 4) indicated that the water was very hard ( >500 mg/L 
as CaCO,), and contained elevated levels of calcium, iron, magnesium, and manganese. On the 
basis of these analyses, the water is considered potable, but would cause staining of fixtures. It  
would be difficult to use for wash water, as the hardness would limit the sudsing of soap. Trace 
metals were not reported. 

ADDITIONAL WATER SUPPLY 

Historically, whenever a piped-sewage system is installed in an area, water usage rises 
dramatically. For Anaktuvuk Pass, it is estimated that a water supply of 15,000 gaud will be needed 
to support a new sewage system. A well (or wells) that produces 100 to 300 gaVmin would provide 
an adequate supply. A review of existing well logs and water-quality data from the central supply 
and school wells indicated that the aquifer that underlies the area north of the central supply well 
and adjacent to the west bank of Contact Creek (area shown on figure 3) would sustain a well (or 
wells) capable of producing the needed volume of good-quality water. A drilled well (or wells) 8 in. or 
larger in diameter, drilled to a depth of 70 to 80 f't and completed in gravel, probably would provide 
such a yield. 
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