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A t  t h e  r e q u e s t  o f  M r .  R .K.  N a t s u h a r a ,  Director o f  T e c h n i c a l  
S e r v i c e s  B r a n c h ,  M i n i s t r y  o f  F o r e s t s ,  a n  o f f i c e  s t u d y  w a s  
u n d e r t a k e n  o f  t h e  g r o u n d w a t e r  p rospec ts  f o r  t h e  a b o v e  s i t e .  
The  peak d a i l y  water  demand is 5 0 1 , 0 0 0  U . S .  g a l l o n s  i n  J u l y .  
M r .  J .  Morgan s u g g e s t s  a w e l l  y i e l d  o f  350 U S  gpm o r  1 7 5  U S  
gpm, w i t h  a r e s e r v o i r ,  would  be a d e q u a t e  f o r  t h e  s i t e .  The 
s t u d y  i n v o l v e d  e x a m i n i n g  a v a i l a b l e  w e l l  log d a t a ,  g e o l o g i c  
r e p o r t s ,  and  a i r  p h o t o g r a p h s  o f  t h e  s i t e  area w i t h  t h e s e  
r e q u i r e m e n t s  i n  mind .  T h i s  memorandum s u m m a r i z e s  t h e  
p r o s p e c t s  f o r  g r o u n d w a t e r  s u p p l y  and  o u t l i n e s  a tes t  d r i l l i n g  
program a n d  a s s o c i a t e d  cos t s  f o r  t h i s  work.  

GEOLOGIC SETTING 

The  Cariboo N u r s e r y  is s i t u a t e d  on  a terrace o n  t h e  ea s t  bank 
o f  t h e  F r a s e r  R i v e r ,  20 m i l e s  s o u t h  of Q u e s n e l ,  B.C.  ( see  
F i g u r e  1 ) .  Based  on  a n  a i r  p h o t o g r a p h  s t u d y  and  g e o l o g i c  
r epor t s  by F a r s t a d  a n d  L a i r d  ( 1 9 5 4 ) ,  Kohu t  ( 1 9 7 9 ) ,  L i v i n g s t o n  
( 1 9 6 3 1 ,  a n d  T i p p e r  ( 1 9 7 1 ) ,  a s u r f i c i a l  g e o l o g y  map o f  t h e  
s i t e  area h a s  b e e n  p r e p a r e d  (see F i g u r e  2 ) .  The s i t e  is 
u n d e r l a i n  by  t e r r a c e d  f l u v i a l  d e p o s i t s  c o m p r i s i n g  m o s t l y  o f  
s a n d  and  g r a v e l .  Some g r a v e l  p i t s  h a v e  b e e n  b u r r o w e d  i n  
t h e s e  d e p o s i t s .  A c c o r d i n g  t o  L i v i n g s t o n  ( 1 9 6 3 ) ,  t h e  t e r race  
d e p o s i t s  a t  A u s t r a l i a n  C r e e k  are  l i k e l y  u n d e r l a i n  by  t i l l ,  
g l a c i o l a c u s t r i n e ,  i n t e r g l a c i a l  s i l t ,  and  o l d e r  t ill  d e p o s i t s  
w h i c h  o v e r l y  b e d r o c k .  W e l l  log i n f o r m a t i o n  n e a r  t h e  n u r s e r y  
s i t e  p o i n t  t o  s i m i l a r  f i n d i n g s  (see F i g u r e s  3 a n d  4). The 
maximum t h i c k n e s s  o f  t h e  u n c o n s o l i d a t e d  d e p o s i t s  a t  t h e  s i t e  
is unknown b u t  is a t  l e a s t  370  f e e t  b a s e d  on  w e l l  log  
i n f o r m a t i o n .  The terrace,  w h i c h  e x t e n d s  a l o n g  t h e  F r a s e r  
R i v e r ,  is bounded t o  t h e  ea s t  b y  6 0 0  f o o t  s lopes  w h i c h  r ise 
t o  t h e  u p l a n d  p l a t e a u .  
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The w h o l e  r e g i o n  is u n d e r l a i n  by  p o o r l y  c o n s o l i d a t e d  b u t  
f o l d e d  and  f a u l t e d  T e r t i a r y  b e d r o c k  of c o n g l o m e r a t e ,  
s a n d s t o n e ,  g r e y w a c k e ,  s h a l e ,  l i g n i t e :  m i n o r  b recc ia ,  t u f f ,  
a n d  b a s a l t  ( T i p p e r ,  1 9 5 9 ) .  

GROUNDWATER C O N D I T I O N S  

A v a i l a b l e  w e l l  l o g  i n f o r m a t i o n  o f  t h e  s i t e  area is l i s t e d  i n  
T a b l e  1; t h e  w e l l  l o c a t i o n s  and  a p p r o x i m a t e  w e l l  water l e v e l  
e l e v a t i o n s  a re  shown i n  F i g u r e  3.  T h r e e  o f  t h e  w e l l s ,  t h e  
Cariboo O i l  and  G a s  C o .  L t d . ,  K e r s l e y  O i l  and  G a s  C o . ,  and  
G . S . C .  w e l l s  a re  o i l / g a s  o r  resource e x p l o r a t i o n  w e l l s .  
T h e s e  a r e  t h e  o n l y  w e l l s  t h a t  are  c o m p l e t e d  i n t o  b e d r o c k .  
A l l  o the r  w e l l s  a re  c o m p l e t e d  i n t o  u n c o n s o l i d a t e d  d e p o s i t s .  
S o m e  o f  t h e s e  s h a l l o w  w e l l s  a re  r e p o r t e d  t o  y i e l d  
' s u f f i c i e n t '  q u a n t i t i e s  o f  water f o r  t h e  i n t e n d e d  u s e .  The  
Westcoast T r a n s m i s s i o n  w e l l  ( 3 ) ,  C a r i b o o  G a m e  Farm w e l l ,  
D e p a r t m e n t  o f  Highways  w e l l ,  a n d  D a r r o n e  Ranch w e l l  - a l l  
s i g n i f i c a n t  p r o d u c e r s  a r e  n e a r  t h e  C a r i b o o  N u r s e r y  s i t e .  

From w e l l  l o g s ,  b o t h  t h e  C a r i b o o  G a m e  Fa rm a n d  D e p a r t m e n t  o f  
H ighways  w e l l s  and  p r o b a b l y  t h e  D a r r o n e  Ranch  w e l l  a re  
c o m p l e t e d  i n t o  t h e  same a q u i f e r  a t  e l e v a t i o n  1 , 3 5 0  f e e t .  The  
e x t e n t  or  t r e n d  of t h i s  a q u i f e r  is n o t  c e r t a i n .  F i g u r e  4 is 
a v e r t i c a l  c r o s s - s e c t i o n  l o o k i n g  n o r t h  across t h e  n u r s e r y  
s i t e  s h o w i n g  t h e  a q u i f e r  a n d  t h e  p r o b a b l e  water l e v e l  
c o n f i g u r a t i o n .  F r o m  t h i s  f i g u r e ,  t h e  water l e v e l  a t  t h e  
n u r s e r y  s i t e  appears  t o  b e  a b o u t  250 f e e t  b e l o w  t h e  g r o u n d  
a n d  t h e  a q u i f e r  is  s i t u a t e d  a b o u t  370  f e e t  be low t h e  g r o u n d .  
The  s u r f a c e  t e r r a c e d  f l u v i a l  d e p o s i t  a t  t h e  s i t e  area would 
a p p e a r  t o  be  f r e e  d r a i n i n g  and  n o n - s a t u r a t e d .  

Water q u a l i t y  is r e p o r t e d l y  h a r d  b u t  g o o d .  

R e c h a r g e  f o r  t h e  a q u i f e r  appears  t o  be  f rom t h e  u p l a n d  a reas  
t o  t h e  e a s t  and  f rom i n f i l t r a t i o n  o f  p r e c i p i t a t i o n  f a l l i n g  on  
t h e  s i t e  area i t s e l f .  The s i g n i f i c a n c e  of r e c h a r g e  f rom 
u p s t r e a m  o f  t h e  F r a s e r  R i v e r  is unknown a l t h o u g h  t h e  a q u i f e r  
may b e  i n  h y d r a u l i c  c o n t i n u i t y  w i t h  t h e  r i v e r  r e g i m e .  
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SUMMARY AND RECOMMENDATIONS 

I n  summary,  a l l  o f  t h e  water w e l l s  i n  t h e  s i t e  a rea  are 
c o m p l e t e d  i n t o  u n c o n s o l i d a t e d  d e p o s i t s .  Some o f  t h e s e  w e l l s  
y i e l d  ' s u f f i c i e n t '  q u a n t i t i e s  o f  water f o r  t h e  i n t e n d e d  u s e .  
The  g r o u n d w a t e r  is h a r d  b u t  good .  P r o s p e c t s  f o r  a 1 7 5  US gpm 
o r  350 U S  gpm w e l l  a r e  e n c o u r a g i n g  i n  l i g h t  o f  t h e  f a c t  t h a t  
o t h e r  w e l l s  o f  s i m i l a r  c a p a c i t y  are  l o c a t e d  n e a r b y .  I t  would 
b e  d e s i r a b l e  t o  t r y  t o  complete a w e l l  to t h e  same a q u i f e r  
f r o m  w h i c h  t h e  C a r i b o o  G a m e  F a r m  and  D e p a r t m e n t  o f  Highways  
w e l l s  a re  t a p p i n g .  

TEST D R I L L I N G  PROGRAM 

A tes t  d r i l l i n g  p r o g r a m  is recommended f o r  t h e  Cariboo 
N u r s e r y  s i t e  ( t e s t  d r i l l  s i t e  ' A '  o n  F i g u r e  3 ) .  The p r o g r a m  
i n c 1 u d e . s  d r i l l i n g  a t e l e s c o p i n g  w e l l  ( 1 0  i n c h  d i a m e t e r  t o  200 
f e e t  and  8 i n c h  d i a m e t e r  t o  450 f e e t )  t o  a d e p t h  o f  450 fee t  
a t  a cost  o f  $ 5 4 , 1 0 0  e x c l u d i n g  cos t s  f o r  e n g i n e e r i n g  
s u p e r v i s i o n  (see T a b l e  2 ) .  The  p u r p o s e  o f  t e s t  d r i l l i n g  is 
p r i m a r i l y  t o  i n t e r c e p t  t h e  a q u i f e r  and  o t h e r  water b e a r i n g  
z o n e s  a t  d e p t h  b u t  a l s o  t o  d e t e r m i n e  g e o l o g y  and  o b t a i n  
a q u i f e r  s a m p l e s .  The g rea t e r  d e p t h  o f  t h i s  p r o p o s e d  w e l l  a s  
c o m p a r e d  t o  t h e  t w o  n e a r b y  w e l l s  a l lows  f o r  g rea t e r  
p e n e t r a t i o n  i n t o  t h e  a q u i f e r  t o  g i v e  more a v a i l a b l e  drawdown. 
D r i l l i n g  s h o u l d  n o t  be c o n t i n u e d  i n t o  b e d r o c k  as  t h e  q u a n t i t y  
a n d  q u a l i t y  o f  t h i s  water is l i k e l y  t o  be i n a d e q u a t e .  I f  
b e d r o c k  is r e a c h e d  b e f o r e  t h e  450  f o o t  d e p t h ,  d r i l l i n g  s h o u l d  
be s t o p p e d .  The w e l l  s h o u l d  be  p r o p e r l y  s c r e e n e d  and  
d e v e l o p e d .  W e l l  i n t e r f e r e n c e  b e t w e e n  t h e  p r o p o s e d  w e l l  a n d  
t h e  n e a r b y  Cariboo G a m e  Farm a n d  D e p a r t m e n t  o f  Highways  w e l l s  
i s  a p o s s i b i l i t y  a n d  w i l l  d e p e n d  on  how c l o s e l y  t h e  p r o p o s e d  
w e l l  is l o c a t e d  w i t h  respect t o  t h e s e  w e l l s .  

I f  i t  is p o s s i b l e  t o  d r i l l  a t e s t  w e l l  o f f  t h e  n u r s e r y  
p r o p e r t y  t o  t h e  s o u t h  n e a r  t h e  D a r r o n e  Ranch  ( t e s t  d r i l l  s i t e  
' B '  o n  F i g u r e  3 ) ,  t h e  t e s t  d r i l l i n g  cost  wou ld  be  r e d u c e d  t o  
$ 2 7 , 4 0 0  ( see  T a b l e  3 ) .  A t  s i t e  ' B ' ,  d r i l l i n g  t h r o u g h  200 
f e e t  o f  t h e  u n c o n s o l i d a t e d  d e p o s i t s  would  be  e l i m i n a t e d .  
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P r i o r  t o  a n y  t e s t  d r i l l i n g ,  a s i t e  v i s i t  s h o u l d  be  made by  a 
g r o u n d w a t e r  e n g i n e e r  t o  v e r i f y  t h e  l o c a l  g e o l o g y ,  c h e c k  l o c a l  
g r o u n d w a t e r  c o n d i t i o n s  ( i n c l u d i n g  t h e  p o s s i b i l i t y  of pol-  
l u t i o n  and  w e l l  i n t e r f e r e n c e ) ,  a n d  assess s i t e  a c c e s s i b l i t y  
f o r  d r i l l  r i g s .  T e s t  d r i l l i n g ,  w e l l  d e s i g n ,  and  pump t e s t i n g  
s h o u l d  be  c a r r i e d  o u t  u n d e r  t h e  s u p e r v i s i o n  of a g r o u n d w a t e r  
e ng i n e e r  . 
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Summary o f  Wel l  Log In fo rma t ion ,  Car iboo Nursery Area, 1982 
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TABLE 2 

T e s t  D r i l l i n g  C o s t s ,  C a r i b o o  N u r s e r y ,  S i t e  ' A '  
0 

M o b i l i z a t i o n  and  d e m o b i l i z a t i o n  ................ $ 1 , 0 0 0 .  

D r i l l i n g  ( 4 5 0 ' )  1 0 "  d i a m e t e r  h o l e  w i t h  c a s i n g  ( 2 0 0  f t ) ,  
c a b l e t o o l  method 

@ $ 7 0 / f t  ................................... $ 1 4 , 0 0 0 .  

@ $ 6 0 / f t )  .................................. $ 1 5 , 0 0 0 .  
D r i v e  s h o e s  1 0 "  a n d  8"  ......................... $ 573.  

8 I' d i a m e t e r  h o l e  w i t h  c a s i n g  ( 2 5 0  f t ) ,  

S c r e e n  ( 3 0 ' )  8" d i a m e t e r  @ $ 1 0 5 / f t  ............. $ 3 , 1 5 0 .  

C a s i n g  ( o v e r l a p )  8"  d i a m e t e r , 2 0 0  f t  @ $ 1 9 / f t . . . .  $ 3 , 8 0 0 .  

H o u r l y  w o r k  ( 4 0  h o u r s )  @ $ 1 0 0 / h o u r  ............. '$ 4 , 0 0 0 .  

....... A u t h o r i z e d  S t a n d b y  ( 1 6  h o u r s )  C! $ 6 0 / h o u r  $ 960.  

Pump t e s t  ( 2 4  h o u r s  pumping ,  3 h o u r s  r e c o v e r y ,  
27 h o u r s  t o t a l )  
M o b i l i z a t i o n  a n d  d e m o b i l i z a t i o n  ........... $ 1 , 0 0 0 .  
I n s t a l l  and  remove pump ................... $ 1 , 8 0 0 .  
H o u r l y  ra te  pumping 24 h o u r s  @ $ 5 0 / h o u r  ... $ 1 , 2 0 0 .  
H o u r l y  r a t e  r e c o v e r y  3 h o u r s  @ $ 5 0 / h o u r  .. $ 150 .  
R e n t  o f  d i s c h a r g e  p i p e  ( 3 5 0 ' )  
@ $ l / f o o t  ................................. $ 350.  

Sub- t o t a l  
p l u s  1 5 %  C o n t i n g e n c i e s  

$ 4 6 , 9 8 3 .  
$ 7 , 0 4 7 .  

TOTAL COST $ 5 4 , 0 3 0 .  



L 

TABLE 3 

Test Drilling Costs, Cariboo Nursery, Site ' B "  

Mobilization and demobilization ................ $ 1,000. 

Drilling (200') 8" diameter hole with casing, 
cabletool method @ $60/ft.. ..................... $ 12,000. 

Drive shoe 8" .................................. $ 208. 

............. Screen (30') 8" diameter @ $105/ft $ 3,150. 

Hourly work (20 hours) @ $100/hour ............. $ 2,000. 

....... Authorized Standby (16 hours) @ $60/hour $ 960. 

Pump test (24 hours pumping, 3 hours recovery, 
27 hours total) 
Mobilization and demobilization ........... $ 1,000. 
Install and remove pump ................... $ 1,800. 
Hourly rate pumping 24 hours @ $50/hour ... $ 1,200. 

@ $l/foot ................................. $ 350. 

Hourly rate recovery 3 hours @ $50/hour .. $ 150. 
Rent of discharge pipe (350') 

Sub- total 
plus 15% Contingencies 

$ 23,818. 
$ 3,573. 

> 

$ 27,391. 
TOTAL COST 


