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INTRODUCTION 

Nine private and public water supply wells within a single plume of 

contamination at Anchor Point, Alaska (fig. 1) have become contaminated with 

fuel products during the past nine years (Alaska Department of Environmental 

Conservation, 1988). In an effort to develop an alternate water supply for 

local residents and businesses, eight test wells were drilled nearby. An 

aquifer encountered at one of these sites is under serious consideration as a 

possible source of water. This report presents the results of an evaluation 

of that aquifer for use as a public water supply. 
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PHYSICAL SETTING 

The six-inch diameter steel-cased well used for aquifer testing was 

drilled at the location shown in figure 2. The well was drilled to a total 

depth of 19 ft, encountering a gravel and sand aquifer at a depth interval of 

9 to 19 ft below land surface. On November 7, 1988, the static water level 

was 9.5 ft below land surface. According to the log of an earlier exploration 

well drilled 3.5 ft away (see Appendix A), the aquifer is underlain by silty 

glacial or marine deposits to a depth of at least 61 ft. A review of area 

well records and conversations with local residents indicates that silty 

deposits extend to considerable depths, well yields from deep wells are 







t y p i c a l l y  low, and t h e  q u a l i t y  of  w a t e r  from deep w e l l s  i s  commonly poor ,  w i t h  

h i g h  l e v e l s  of  d i s s o l v e d  m i n e r a l s .  

The w e l l  s i t e  i s  l o c a t e d  on a t e r r a c e  d e p o s i t  of t h e  Anchor River .  A 

g r a v e l  p i t  l o c a t e d  s o u t h e a s t  of t h e  w e l l  s i t e  i s  excavated t o  the  approximate 

d e p t h  of t h e  wa te r  t a b l e  i n  sandy and g r a v e l l y  m a t e r i a l s .  A review of 

a v a i l a b l e  b o r i n g  and w e l l  l o g s  i n  t h e  a r e a ,  and l o c a l  exposures  i n d i c a t e s  t h a t  

I ' t h e  a q u i f e r  may be 100 o r  more a c r e s  i n  a r e a l  e x t e n t .  Near t h e  a q u i f e r  t e s t  

s i t e ,  however, t h e  maximum known t h i c k n e s s  of t h e  t e r r a c e  d e p o s i t s  is 20 f t  

and t h e  maximum known s a t u r a t e d  t h i c k n e s s  of t h e  d e p o s i t s  i s  10 f t .  Although 

t h e  t e r r a c e  d e p o s i t s  a r e  t h i c k e r  nea r  t h e  S t e r l i n g  Highway, ground w a t e r  i s  

contaminated w i t h  f u e l  p roduc t s  i n  t h a t  a r e a  (Alaska Department of 

Environmental  Conserva t ion ,  1988). 

AQUIFER TEST CONDITIONS AND METHODS 

The p r o d u c t i o n  w e l l  used f o r  t h e  a q u i f e r  t e s t  was sc reened  from a dep th  

of  14 t o  19 f t ,  w i t h  a 1 horsepower submers ib le  pump i n s t a l l e d  a t  a  d e p t h  of 

13.6 f t  ( t o  t h e  t o p  of  t h e  pump). The pump was powered by an 8 . 8  k i l o w a t t  

d i e s e l  g e n e r a t o r .  The w e l l  head was equipped w i t h  a p r e s s u r e  gage,  a 

d i s c h a r g e  v a l v e ,  and a t o t a l i z i n g  flow mete r .  Discharge  was rou ted  through a 

2 i n .  f l e x i b l e  hose  i n t o  a g r a v e l  p i t  pond l o c a t e d  370 f t  s o u t h e a s t  of  t h e  

p r o d u c t i o n  w e l l .  Water l e v e l s  i n  t h e  p r o d u c t i o n  w e l l  were measured through a 

3/4 i n .  d i a m e t e r  p e r f o r a t e d  PVC tube  ex tend ing  from t h e  w e l l  head t o  t h e  w e l l  

bottom. 

Water l e v e l s  were a l s o  measured i n  a 2 i n .  d iamete r  o b s e r v a t i o n  w e l l  

l o c a t e d  15.4 f t  south-southwest  of t h e  p r o d u c t i o n  w e l l  ( s e e  Appendix A ) .  



Water l e v e l s  i n  both  w e l l s  were measured throughout  the  t e s t  wi th  ded ica ted  

two-conductor e l e c t r i c  wa te r  l e v e l  i n d i c a t o r s  and 10 f t  s t e e l  tapes .  

On October 28, 1988 a  s t e p  drawdown t e s t  was conducted (E i l een  Olson,  

Alaska Department of Environment Conserva t ion ,  w r i t t e n  commun., 1988). The 

f low r a t e  v a r i e d  from 12 t o  60 g a l l o n s  p e r  minute (gpm) w i t h  a  t o t a l  d u r a t i o n  

of pumping of 4 . 4  hours .  

/ 
On November 7, 1988, a c o n s t a n t - r a t e  a q u i f e r  t e s t  was i n i t i a t e d  a t  a  f low 

r a t e  of 24 g a l l o n s  p e r  minute.  Pumping con t inued  f o r  64.6 hours  w i t h  two 

i n t e r r u p t i o n s  t o t a l l i n g  16 minutes .  Flow r a t e s  were v e r i f i e d  w i t h  a  bucke t  

and watch. A f t e r  64.6 hours  of  pumping, t h e  pump was s h u t  down f o r  48 

minutes ,  r e s t a r t e d ,  and r u n  f o r  ano the r  191 minutes  p r i o r  t o  f i n a l  shutdown. 

RESULTS 

F i g u r e  3 p r e s e n t s  t h e  r e s u l t s  of t h e  s t e p  drawdown t e s t  conducted on 

October 28, 1988. Although the  maximum t o t a l  drawdown dur ing  the  t e s t  was 

on ly  2.1 f t  i n  t h e  p roduc t ion  w e l l  and 0.85 f t  i n  the  o b s e r v a t i o n  w e l l ,  

drawdowns d i d  n o t  s t a b i l i z e  a t  each flow r a t e  a s  normally occurs .  

C a l c u l a t i o n s  of  s p e c i f i c  c a p a c i t y  ranged from 20 t o  29 g a l l o n s  p e r  minute pe r  

f o o t  o f  drawdown d u r i n g  t h e  t e s t .  Although t h e  d a t a  a r e  somewhat i r r e g u l a r ,  

t h e  w e l l  e f f i c i e n c y  is  i n  t h e  range of  80 t o  116 pe rcen t  accord ing  t o  t h e  

method o f  Todd (1980, p. 152-1591. 

Maximum drawdowns recorded in t h e  pumped and o b s e r v a t i o n  w e l l s  a t  t h e  

t e r m i n a t i o n  of  t h e  c o n s t a n t  r a t e  t e s t  were 1.79 f t  and 1.17 f t ,  r e s p e c t i v e l y .  

F igure  4 i l l u s t r a t e s  t h e  t r e n d  of  the  drawdom d a t a  c o l l e c t e d  i n  t h e  pumped 





Anchor Point Pump Test Results 
Pumplng Wall 

Table 1. Summary of analyses  of aqu i f e r  t e s t  da ta .  
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D I S C U S S I O N  O F  R E S U L T S  

The aquifer test results show a relatively large range of transmissivity 

values for wells located only 15.4 ft apart. This is interpreted to be a 

result of relatively high transmissivity of deposits in the immediate vicinity 

of the production well, with a substantial decrease in permeability or 

saturated thickness or both in one or more radial directions from the well. 

The near-complete recovery of water level three days after pumping ceased 

indicates the aquifer receives recharge from surrounding deposits. 

LONG-TERM P R O J E C T I O N S  

As a result of the presence of aquifer boundaries and the lack of 

information about their exact location, specific projections of drawdown in 

response to long-term pumping cannot be made. By extrapolating the drawdown 

curve as shown in figure 5, however, a general indication of aquifer 

performance is possible. By assuming an initial available drawdown of 4 ft 

and a continuation of the steepening drawdown trend exhibited by the late-time 

drawdown data, the aquifer is projected to be able to sustain a yield of 24 

gpm for 1 1  days. Alternatively, by assuming a semi-logarithmically linear 

rate of drawdown (as would be expected in the absence of aquifer boundaries), 

a 24 gpm aquifer yield would continue for 6 months. The former set of 

assumptions can be considered conservative, and the latter should not be 

considered realistic, in consideration of actual aquifer conditions. Both 

scenarios assume the absence of recharge to the aquifer from precipitation or 

snowmelt. 

Because of the shallow depth of the aquifer and the seasonal pattern of 

available recharge at Anchor Point, the aquifer yield may vary significantly 
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Figure 5. P ro j ec t i on  of pos s ib l e  water- level  responses t o  long-term pumping 
a t  a  r a t e  of 24 gpm. 

during the  year .  A t  the  time of t e s t i n g ,  water l e v e l s  i n  t he  aqu i f e r  were 

probably near  t h e i r  annual maximum. In cons idera t ion  of these f a c t o r s ,  and 

the  prev ious ly  descr ibed  information about t he  th ickness ,  permeabi l i ty ,  and 

l a t e r a l  e x t e n t  of  t h e  a q u i f e r ,  an average long-term p o t e n t i a l  y i e l d  of the  

a q u i f e r  is  suggested t o  be i n  the  range of  5-15 gpm a t  t he  t e s t e d  s i t e .  An 

important bu t  unknown f a c t o r  i n  r e f i n i n g  e s t ima te s  of p o t e n t i a l  y i e l d  i s  t h e  

l e v e l  t o  which water- levels  n a t u r a l l y  f a l l  during var ious  seasons of t he  year .  

Late  w i n t e r  and mid t o  l a t e  summer a r e  expected t o  be t he  seasons wi th  lowest 

water  l e v e l s  (Brunet t ,  1986; and S t i l l  and Brunet t ,  1987). 
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SUGGESTIONS FOR AQUIFER DEVELOPMENT 

1. If feasible, water levels should be measured monthly at the pumped well 

or observation well through the late winter and late summer seasons. If 

water levels drop more than two feet from early November conditions, 

additional aquifer testing should be considered. In consideration of 

aquifer boundaries, the test should be conducted for at least a week at a 

constant rate in the range of 10 to 15 gpm using automatic water level 

recording equipment. Automatic water-level recording equipment can be 

installed on the observation well to monitor both pre- and 

post-development water levels in the aquifer. 

Should aquifer development proceed and the existing well prove 

insufficient to meet demand, supplemental water could probably be 

developed by constructing additional wells or infiltration galleries in 

the area. In order to design an optimal system, further test drilling or 

excavation may be needed, and records would need to be maintained on 

water use and water levels in the aquifer. Depending on property 

accessibility, a shallow resistivity or seismic reflection survey may be 

warranted in order to identify favorable locations for additional 

exploratory holes. 

3 .  Detailed information about peak short-term or seasonal water use may be 

critical to successful development of the aquifer. Although summertime 

demand may be substantially higher than year-round use, water 

availability, especially in early summer, may also be higher. The 

aquifer would be expected to respond rapidly to recharge events, causing 

concerns about long-term water level declines to be minimal. 



4. The aquifer may be vulnerable to contamination because of its shallow 

depth. An assessment of existing and future land uses and the local 

direction of ground-water flow in the vicinity of'the well field would 

aid planning for ground-water protection. 

SUMMARY AND CONCLUSIONS 

A shallow sand and gravel aquifer at Anchor Point, Alaska, was evaluated 

for suitability as a public water supply. Although the aquifer yield is 
I 

likely to be seasonally variable, the source may be suitable for year-round 

local residential and light commercial use in the range of 5 - 15 gpm (or 
7,200 to 22,000 gallons per day). The aquifer does not appear to be a viable 

long-term source of water at the tested flow rate of 24 gpm (or 35,000 gallons 

per day). Final decisions regarding development of the aquifer should be 

based on alternate potential or current sources of water, development costs, 

natural seasonal water-level fluctuations, and contingency plans in the event 

of failure of the source to meet demands. 
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