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YOUR FILE ............................... 

The r e p o r t  of  Robinson, RoSerts and Brown Limited,  da ted  February 1975 
on t h e  above s u b j e c t  forwarded i n  t h e  September 24, 1975 memorandum o f  
G.A. Duf f i e ld ,  has  been reviewed. 
by G.A.  Duf f i e ld ,  October 30, 1975 on t h e  North Saanich w e l l  was a l s o  
considered and t h e  fo l lowing  comments were prepared.  

The a d d i t i o n a l  in format ion  forwarded 

The c o n s u l t a n t ' s  proposed 40 US gpm y i e l d  of t h e  Dean Park well i s  p r e d i c a t e d  
on t h e  t h e o r e t i c a l  c a l c u l a t i o n  t h a t  t h e  water  l e v e l  i n  t h e  w e l l  a f t e r  200 
days pumping a t  t h e  above ra te  w i l l  be 420 feet  below t h e  ground s u r f a c e .  
Calcu la ted  i n t e r f e r e n c e  on t h e  nearby North Saanich well i s  50 fee t .  Tne 
c a l c u l a t i o n s  are based on an a q u i f e r  t r a n s m i s s i v i t y  of  200 US gpd / f t ,  d e t e r -  
mined from a SO-hour 
The s p e c i f i c .  capac i ty  o f  t h e  well  f o r  50 hours  pumping was 0.18 Igpm/ft of 
drawdown. HCIWe\Jer;  t h i  s speci  f j  c ca?aci ty i s  expected t.o d.ec.rease wi . th  time 
as t h e  cone of i n f luence  o f  t h e  well expands. Several. important  f a c t o r s  i n -  
d i c a t e  t h a t  t h e  t h e o r e t i c a l  a n a l y s i s  of t h e  pump t e s t  is  a p p l i c a b l e  only  f o r  
t h e  d u r a t i o n  of  t h e  t e s t  and e x t r a p o l a t i o n  of t h e  t e s t  r e s u l t s  over  a 200-day 
p e r i o d  may n o t  be warranted.  These f a c t o r s  are: 

pump t e s t  and an e s t ima ted  s t o r a g e  c o e f f i c i e n t  of  0.002. 

1. The t h e o r e t i c a l  a n a l y s i s  a p p l i e s  t o  g ranu la r  a q u i f e r s  o f  i n t e r g r a n u l a r  
pe rmeab i l i t y  and p o r o s i t y ,  n o t  f r a c t u r e d  rocks  wi th  secondary f r a c t u r e  
pe rmeab i l i t y .  

2 .  Frac tu re  zones are l i m i t e d  i n  width and boundary effects  may become 
apparent  a f t e r  long-term pumping. 
an i s o t r o p i c  a q u i f e r  of  appa ren t ly  i n f i n i t e  areal e x t e n t .  

The t h e o r e t i c a l  a n a l y s i s  above assumes 

3 .  Frac tu re  systems may n o t  be normal t o  t h e  well ,  b u t  may be  d ipping  away 
from t h e  well. 
could be from a p r e f e r r e d  d i r e c t i o n .  

In  e f f ec t ,  flow t o  t h e  well may n o t  be h o r i z o n t a l  and 

4. Water removed from s t o r a g e  should be d ischargedins tan taneous lywi th  d e c l i n e  
i n  head. 
f r a c t u r e d  rock f o r  example throughout  i t s  th i ckness  may be considered i s o -  
t r o p i c .  
f r a c t u r e  system may r e s u l t  i n  flow cont inuing  along t h e  f r a c t u r e s  t o  t h e  
well  and then  cascading down t h e  well t o  the  water l e v e l .  
i n  t h i s  case could be considered a n i s o t r o p i c .  

This  does n o t  n e c e s s a r i l y  occur  i n  f r a c t u r e d  rocks.  A randomly 

If a wel l  con ta ins  s e v e r a l  f r a c t u r e  zones, dewater ing below a 
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5 .  The pump t e s t  was conducted dur ing  t h e  win te r  months i n  January a t  a 
time when i n f i l t r a t i o n  from r a i n f a l l  t o  t h e  bedrock f r a c t u r e s  may have 
been apprec iab le .  

6. Although an i n t e r f e r e n c e  o f  50 feet  was c a l c u l a t e d  f o r  t h e  e f fec t  of t h e  
Dean P a r k  w e l l  pumping a t  40 US gpm, on t h e  North Saanich wel l ,  t h e  
comparable e f f e c t  o f  t h e  North Saanich well on t h e  Dean Park well was 
no t  cons idered .  The North Saanich w e l l  is c u r r e n t l y  r a t e d  a t  25 t o  30 
Igpm * 

A safe long-term pumping y i e l d  of 40 US gpm may n o t  be p r a c t i c a l  
i n  t h e  l i g h t  of  e x i s t i n g  d a t a  s i n c e :  

(a) a p p l i c a b i l i t y  of  t h e  t h e o r e t i c a l  pump tes t  a n a l y s i s  of  g r a n u l a r  d e p o s i t s  
t o  f r a c t u r e d  rock i s  l i m i t e d ;  

pumping a t  40 US gpm, will dewater a l l  o f  t h e  upper  f r a c t u r e  zones above 
420 fee t ;  

(b) 

( c )  t h e  f r a c t u r e  zones cannot be considered i s o t r o p i c  a q u i f e r s  o f  i n f i n i t e  
areal e x t e n t  bu t  r a t h e r  a n i s o t r o p i c  a q u i f e r s  o f  unknown o r i e n t a t i o n  
and l i m i t e d  e x t e n t ;  

boundary e f f e c t s  which w i l l  reduce t h e  well  y i e l d  may become apparent  
af ter  long-term product ion .  

(dJ 

I t  is  recommended t h a t  i n i t i a l l y  t h e  well be opera ted  a t  moderate ra tes  of  15 
t o  25  US gpm wi th  a program of meter ing well d i scharge  and water  l e v e l s  and 
a l s o  a monitor ing program on ad jacent  wells.  A long du ra t ion  pump t e s t  of 
s e v e r a l  days dur ing  t h e  summer months when r a i n f a l l  i s  minimal would be an 
adv i sab le  means o f  a s ses s ing  t h e  well under "drought" cond i t ions  and determine 
whether boundary cond i t ions  may be encountered.  
equipped wi th  a water  l e v e l  r eco rde r  i s  needed t o  determine t h e  r e l a t i o n s h i p  
between r a i n f a l l  and water l e v e l  changes i n  t h e  bedrock w e l l s .  The well would 
provide  va luab le  r eco rds  of  long-term wa te rc l eve l  f l u c t u a t i o n s  and i n d i c a t i o n s  
o f  a q u i f e r  dep le t ion  o r  recharge .  
f u l  i f  o t h e r  wells are planned f o r  t h e  immediate area. Chemical ana lyses  
should  be undertaken on a r o u t i n e  b a s i s  be fo re  and a f t e r  pump tes t s  and e s p e c i a l l y  
dur ing  t h e  d ry  summer months t o  assess any lchanges i n  water q u a l i t y .  Changes 
i n  water q u a l i t y  may be i n d i c a t i v e  of  t h e  source  and mechanism o f  groundwater 
recharge ,  a q u i f e r  dep le t ion  due t o  overpumping o r  occurrence of  s a l t  water 
i n t r u s i o n .  

Establ ishment  of a monitor  well  

The informat ion  would be p a r t i c u l a r l y  use- 

I n i t i a l  ope ra t ion  o f  t h e  well  at 15 t o  25 US gpm would i n d i c a t e  192 t o  321 
US gpd/dwelling u n i t  u t i l i z i n g  1 1 2  l o t s .  
monitor ing i n t e r v a l  (one y e a r  f o r  example) ,and/or completion of a long-term 
pump t e s t ,  t h e  performance of t h e  well could be reviewed and t h e  well y i e l d  
r eas ses sed .  

Upon completion of  an adequate 
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Complete records with regards t o  pumping r a t e s  and q u a n t i t i e s  pumped from the  
North Saanich wel l  should a l so  be maintained. I t  i s  understood t h a t  a second 
production well  f o r  t h e  Dean P a r k  development has been completed. 
f o r  an adequate monitoring program on these wells i s  therefore  imperative. 

The need 

A . P .  Kohut 
Geological Engineer 

APK/kt 


