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M r .  A. P .  Kohut 
Head, Eng i neer i ng Un i t 
Groundwater Sec t ion  
Water Management Branch 

Date: 
A p r i l  19, 1985 

Our F i l e :  82 F 1 1  

Re: Eva lua t i on  o f  a Pumping Tes t  Data fot- 
an 8- inch  Diameter Water Well - 
Duhanel Creek Waterworks D i s t r i c t  - 

Th is  study reviews pump t e s t  da ta  c o l l e c t e d  by P a c i f i c  Pump & Pressure 
I n s t a l l a t i o n s  L td .  on A p r i l  28, 1979, f o r  an 8- inch diameter water w e l l  
i n  the Duhamel Creek Waterworks D i s t r i c t .  Ana lys i s  o f  the  pumping t e s t  
has been prepared a t  the request o f  M r .  T .  P o l l a r d ,  L i a i s o n  Engineer, 
M i n i s t r y  o f  Mun ic ipa l  A f f a i r s  and M r .  J.  R .  McLaren, Head, Water Supply/ 
Hea l th  Engineer ing Sec t ion  o f  Regional Water Management i n  Region 4, 
Kootenay. The 8- inch  diameter water w e l l  i s  on Lo t  6,  P lan  279, 
D.L. 787, about 1650 f e e t  f rom the  West A r m  o f  Kootenay Lake and 
530 f e e t  west o f  the  Duhamel Creek (see F i g u r e  1) .  

The requ i red  pumping r a t e  from , the  8- inch  water w e l l  i s  expected t o  be 
225 lgpm (270 US gpm) as proposed i n  the  f e a s i b i l i t y  r e p o r t  of Mecman 
Engineer ing & T e s t i n g  L td .  o f  Cast legar ( Ju l y ,  1982). 

WELL CONSTRUCTION 

The 8- inch  diameter water w e l l  was d r i l l e d  t o  a depth o f  156 f e e t  by 
P a c i f i c  Pump & Pressure I n s t a l l a t i o n s  L t d .  o f  Cast legar i n  A p r i l ,  1979. 
A ten f o o t  s e c t i o n  o f  80 s l o t  screen was i n s t a l l e d  w i t h  a packer se t -  
t i n g  a t  145 f e e t  and screen bottom a t  156 f e e t .  Th i s  w e l l  was then 
developed by b a i l i n g  and su rg ing  w i t h  surge b locks .  
w e l l  was capped. 

A t  complet ion,  the  
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LITHOLOGY OF THE DRILLED WELL 

The w e l l  was d r i l l e d  through a l l u v i a l  f a n  and g l a c i o f l u v i a l  deposi ts  t o  
156 f e e t .  Through 156 fee t ,  t h e  d r i l l e d  we11 encountered t h e  f o l l o w i n g  
ma t e  r i a 1 s : 

DEPTH 

0' - 2 '  
2 '  - 10' 

10' - 70 '  
70 '  - 115' 

115 '  - 156' 

D E S C R I P T I O N  

Rocky f i l l  and top  s o i l  
Boulder cemented i n  s i l t  
Hard brown g r a v e l l y  s i  1 t 
Very s i l t y  g rave l  and sand 
Cleaner sand w i t h  s i l t  and g rave l  
t o  2" (Water bea r ing  a q u i f e r  
encoiin tered)  

A water bea r ing  a q u i f e r  o f  s i l t y  g rave l  and sand was reached a t  about 
105.67 f e e t  below the  top o f  casing. The a q u i f e r  i s  conf ined a t  top by 
a l a y e r  o f  hard brown g r a v e l l y  s i l t .  The maximum th ickness o f  uncon- 
s o l i d a t e d  deposi ts  a t  t h i s  l o c a l e  a re  n o t  known. 

WELL TESTING 

A constant  r a t e  (307 US gpm) pumping t e s t  was performed on A p r i l  28, 1979 
f o r  a d u r a t i o n  o f  8 hours t o  a s c e r t a i n  the  i n i t i a l  performance o f  the  
d r i l l e d  w e l l .  Data f rom the  pumping t e s t  i s  shown i n  Tables 1 and 2. 
The s t a t i c  water l e v e l  b e f o r e  pumping was 105.67 f e e t  below the  top  o f  
8- inch cas ing ( re fe rence  l o c a l  datum). The t e s t  pump was s e t  a t  143 f e e t .  

Dur ing t h e  i n i t i a l  s i x  minutes o f  pumping, t h e  water l e v e l  f e l l  r a p i d l y  
and e s s e n t i a l l y  s t a b l i i z e d .  Therea f te r ,  s l i g h t  rhythmic f l u c t u a t i o n s  
occurred a t  about 60 minutes and 420 minutes a f t e r  pumping. The measured 
drawdown under s t a b i l  i r e d  c o n d i t i o n s  was 31.33 f e e t  (137.00'-105.67' = 
31.33') rep resen t ing  80% o f  t h e  maximum a v a i l a b l e  drawdown t o  t h e  top o f  
the  screen packer. S p e c i f i c  capac i t y  o f  the  8 - inch  d r i l l e d  w e l l  a t  end 
o f  t e s t  was 9.8 US gpm per  f o o t  o f  drawdown, (Appendix 1 ) .  Recovery of 
t h e  w e l l  a f t e r  pump shutdown was rap id;  the  dynamic water l e v e l  q u i c k l y  
surged back t o  98g (1 - 0.75 = 97.6%) o f  t h e  o r i g i n a l  s t a t i c  water 
l e v e l  i n  two minutes 3 i 3 3  a f t e r  pump shutdown. Measurement 
was d i scon t inued  a f t e r  pump shutdown f o r  1 5  minutes.  The a q u i f e r  t rans -  
m i s s i v i t y  (T) deduced from the  recovery data was 270,160 US gpd / f t .  
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I n  de termin ing  the  w e l l  capac i t y ,  t he  sa fe  a v a i l a b l e  drawdown i s  e s t i -  
mated t o  be 70% o f  the  t o t a l  a v a i l a b l e  drawdown t o  the  top  o f  packer 
w i t h  a s a f e t y  margin o f  30% o f  t o t a l  drawdown a l l o w i n g  f o r  f l u c t u a t i o n s  
due t o  the i n f l uences  o f  the  creek and the  lake, and the  seasonal 
v a r i a t i o n s  d u r i n g  pumping. Safe maximum a v a i l a b l e  drawdown f o r  t h i s  w e l l  
i s  27.5 f e e t  (39.33 x 0.7 = 27.5 f e e t  - See Appendix 2 ) .  A t  the  p o i n t  
o f  e q u i l i b r i u m  (recharge = discharge) du r ing  pumping t e s t ,  t he  s p e c i f i c  
capac i t y  (S.C.) i s  c a l c u l a t e d  t o  be 9.8 U S  gpm per  f o o t  o f  drawdown. 
The produc t  o f  s a f e  maximum a v a i l a b l e  drawdown and s p e c i f i c  capac i t y  
i n d i c a t e s  s a f e  y i e l d  o f  about 225 I gpm (Appendix 2 ) .  

No water q u a l i t y  da ta  i s  p r e s e n t l y  a v a i l a b l e  fo r  t h i s  w e l l .  

RECOMMENDATIONS 

A cons tan t - ra te  pumping t e s t  o f  s h o r t  d u r a t i o n  i s  recommended t o  ascer-  
t a i n  t h a t  t he  w e l l  performance has n o t  changed s i n c e  the  pumping t e s t  
on A p r i l  28, 1979. The t e s t  should be run a t  a r a t e  o f  307 US gpm f o r  
a few hours. Dura t i on  o f  t he  pumping t e s t  may have t o  be extended i f  
the  w e l l  performs d i f f e r e n t l y .  Based on the  a n a l y s i s  o f  p rev ious  pumping 
t e s t  data,  t h i s  w e l l  should be capable o f  s u s t a i n i n g  a capac i t y  o f  about 
225 I gpm w i t h  the  pump i n t a k e  a t  the  top o f  screen assembly t o  take  
advantage o f  t he  s a f e  a v a i l a b l e  drawdown. 

Water l e v e l s  i n  the  w e l l ,  the  l ake  and the  creek should be noted p r i o r  
t o  the  pumping t e s t  and u n t i l  a few days a f t e r  recovery t o  determine 
whether o r  n o t  the  a q u i f e r  i s  a f f e c t e d  by ex te rna l  i n f l uences .  Due t o  
the  p r o x i m i t y  o f  the  creek and the  lake, and the  r a p i d l y  d ra ined s o i l  
c h a r a c t e r i s t i c s ,  the  p o s s i b i l i t y  o f  recharge from the creek and the  
l ake  may e x i s t .  

A r e p r e s e n t a t i v e  water  sample o f  the  w e l l  water should be taken f o r  
hydrochemical a n a l y s i s  near the  end o f  the  pumping pe r iod .  Consumption 
from the  w e l l  should be metered and p r o v i s i o n  be made f o r  t a k i n g  monthly 
water l e v e l  readings i n  the w e l l .  When i n  p roduc t i on ,  water q u a l i t y  o f  
the  w e l l  should be sampled annua l ly  t o  assess any changes. 

J .  C .  Kwong, P .  Eng. 
Geological  Engineer 
Groundwater Sec t ion  

JCK: nh 
A t  tachs. 
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