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I n  iiiy memo t o  you d n t d  A p r i l  1.I.tti ( f i l e  0363613) which proposed c e r t a i n  
prDject-s f o r  the 1 9 h 7 / 6 8  Pisc:J. ye:.ir, S propossd as  Itex 6 ,  a t e s t  w e l l  i n  
t h e  Tert iary lava f l o i ~ s  of the Cariboo - P l a t e a u  where, except f o r  small dnm- 

IR t h f s  meEo, 
L proposed pump t e s t i n g  t h e  , i n t e r - f l o v  b r e c c i a  zones indiv: i . iual . ly  by i s o l a t i n g  
them w i t h  sgme s o r t  of p a c k r s .  Af te r  givfn:: the ma.tter further r h s u g h t ,  T.?Z 

dec ided  t h a t  a s t a n d a r d  pump t e s t  usfi ig  a moveable currerlt meter i n  t 5&  h c l c  
' would be a mort p r a c t i c a l  a.nd i.nexpei?sivc way t o  de t e rmine  t h e  p rcpor t ion  o f  

water coming i .n to  the well from n t u l t i p i e  zones .  

I es t i c  r.~el.Is, groundwater  resourc .es  arc  przccically tlnknown. 
- .  

Letters i n v i t i r L g  b i d s  vrere sent out  on A p r i l  24t5,  1967 and t h e  c o n t r a c t  was 
awarded t9 Paci.fi.c i.!ater lieIls of X'anaiino cn Kay 1 2 t h  on t h e  b a s i s  o i  a b i d  
dated A p r i l  26th.  Drilling s t s r t 2 d  abou t  Kzy 1 6 t h  on. Crown l a n d  on t h e  rclest: 
s i d e  of t h e  Czriboo Eighway appr&iiii.at:eLy at Xile SO.  T h e  l oca t ion  is sIiovn 
on a map on f i l e  0242686A w i t h  a merir.o d a t e d  k!cy 1 2 t h  from D .  Eorthvic.ir., 
S u p s r i n t e n d e n t  of Lands,  a u t h o r l z i n g  the r i g h t  of e n t r y  t o  ttie dr l i .Z ing  s i t e .  
The d r i l l i n g  was ccmple.ted by about: J::ne 7 t h  and the pump tes t  coinpleted on 
June 1 7 t h .  

Dr. Foweraker r ~ h c  s t a r t e d  t.;cjrk on t h e  i n v e s t i g a t i o n  of groundwater  r e s o u r c e s  
of on area from aboitt  93 Mile €iou.:;e to Ki1lim.s I.ake, looked a f t e r  t!ie j o S  and 
the pump tes t .  
and a n a l y s i s  of  t h e  pumpin% t e s t  upcn conple t ic rc  of t h e  f i e l d  work on t h e  a rea  

.rr.entioned ~ b o v e .  
of the work a n d  i t s  p r o b a b l e  s i g n i f i c s n c e . .  

Ee  will prepare ncltfs concei-ning ti12 d e t a i l e d .  l o g  of t h e  we3.i 

The pu rpose  of ti:e memo is t o  r e p e r t  on t h e  gene ra l  resu l t s  

The overburden c o n s i s t i n g  of t i l l ,  was 40 f e e t  t h i c k .  The  h o l e  was cased tc 
40 f e e t  w i t h  e i g h t - i n c h  cas ing  and t h o  h o l e  I n  t h e  rock d r i l l d  e i g h t  inches 
i n  d i ame te r  t o  5r)C feet .  The s t a t i c  l e v d  is a5ou t  1 7  f e e t  

D r i l l i n g  wc?s e n t i r e l y  i n  ' f l o v s  probs.tj3.y e n t i r e l y  b a s a l t  o r  more speci.fical.l.y, 
o l i v i n e  b a s d t .  A nunbe: of l oose  broken z0ce.s were e r l comte red  and a t  lest 
one 02 these c o n t a i n e d  coarse s e d i m m t s  v i t h  cobble  s i z e  s t o n e s  scme of .t;hich 
were n o t  b a s a l t .  
was encotiritered and t h e  d r i l l i n g  p rogres s  was quite r s p i d .  
o c c u r r i n g  presumably zt t h e  c e n t r e  cf t h e  flows, p r o g r e s s  was slc:.i sone times 
Gnly about one foot p e r  boa. 

I n  t h e  b roken  zones,  much b r i g h t  re.d ani! salmon pink rock  
I n  t h e  massive rock  

D r i l l i n g  m s  coinFi icated by t h e  tendency of 
f ragments  of  rock t o  f a l l  i n t o  tst? h o l e  
had t o  be  used.  A 5ai.ier TGIS j a a m m i  In t h e  way b u t  i t  t ias 

t h a t  d r i l l i n g  j a r s  
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f i s h e d  o u t  s u c c e s s f u l l y .  The d r i l l e r  b a i l e d  at: each  new broken  zone bz t  
a f t e r  passir:g t h e  f i r s t  few zones,  water e n t e r e d  t h e  h o l e  r a p i d l y  enough 
s o  t h a t  f c r t h c r  i n c r e a s e s  i n  water cou ld  notl be de te rmined .  

\*$%en t h e  h o l e  w a s  completed,  t h e  C o n t r a c t o r  d e c l i n e d  t o  p u t  h i s  t es t  pump 
i n t o  t h e  r o c k  h o l e  below t h e  40-foot  c a s i n g  because  of t h e  p o s s i b i l i t y  t h a t  
i t  n i g h t  bec'oine jammed i n  t h e  h o l e  by rock  f a l l i n g  I n  from above. S i n c e  t h e  
s ta t ic  l e v e l  was h l g h ,  o n l y  1 7  f e e t ,  w e  dec ided  t o  t r y  a pumping t e s t  w i t h  
t h e  pump se t  a t  a b o u t  40 f e e t  and equipped w i t h  a 29-foot l e n g t h  o f  " t a i l  
pipe" ( s u c t i o n  p i p e )  b e l o v  t h e  pump. S i n c e  t h i s  fou r - inch  p i p e  w a s  smocth,  
t h e r e  \.ias l i t t l e  chance t h a t  i t  would become s t u c k .  

The pump which vas d e s i g n e d - t o  f i t  i n  s i x - i n c h  d i a m e t e r  p i p e ,  was damaged i n  
shipment from t h e  Langley shop of  t h e  C o n t r a c t o r .  The pump vas r e p a i r e d  by 
the d r i l l e r .  I n  being r e p a i r e d ,  t h e  pump vas appzirent ly  o v e r h e a t e d  darnag5ng 
one of  the rubbe r  b e a r i n g s  r e s u l t i n g  i n  s e v e r e  v i b r a t i o n  when t h e  pump was 
f i r s t  s t a r t e d  up. 

The c v r r e n t  meter, a m i n i a t u r e  O t t  p r o p e l l e r  t y p e  meter, was e n c l o s e d  i n  a 
t h r e e - f o o t  l ong  l i g h t  s t e e i  c a g e  f o r  p r o t e c t i o n  and t o  m a i n t a i n  i - ts  a x i a l  
centre p o s i t i o n  i n  t h e  h o l e .  It was hung on heavy ny lon  f i s h  line to which 
t h e  s i g n a l  wire was r aped  a t  i n t e r v a l s .  A s m a l l  ohm-meter vas used  to i r ? d i -  
ca te  t h e  c o n t a c t  a t  t h e  c u r r e n t  meter i n s t e a d  of t h e  u s u a l  headphones a d  
b a t t e r y .  T h i s  a r r angemen t  worked v e r y  well. The c u r r e n t  meter was equipped 
w i t h  a foam p l a s t i c  f l o a t  t o  niinimize t h e  l o a d  on t h e  l i n e .  The c u r r e n t  nieter 
vas r e s t e d  on t h e  bot tom of t h e  h o l e  w h i l e  t h e  pump was i n s t a l l e d  and then  
b rough t  up as h i g h  as p o s s i b l e  w h i l e  t h e  pump was s t a r t e d  t o  a v o i d  any s t o n e s  
o r  r o c k  f r agmen t s  which might  b e  loosened  by t h e  pumping. U n f o r t u n a t e l y ,  the 
i n i t i a l  severe v i b r a t i o n  of  t h e  punp a p p a r e n t l y  c h a f e d  the f i s h  l i n e  and wire 
a g a i n s t  t h e  s i d , e  of t h e  h o l e  and t h e  meter nas l o s t  do1.m t h e  h o l e  b u t  o n l y  
a f t e r  a number of o b s e r v a t i o n s  had been made showing t h a t  t h e  c u r r e n t  meter 
w a s  working. 

The pumping r a t e  w a s  i n c r e a s e d  i n  several  s t e p s  up t o  abou t  183 I n p e r i a l  
g a l l o n s  p e r  mir,ute (220 g a l l o n s  p e r  minu te  (U.S.)). A t  t h i s  ra te ,  t h e  draw- 
down i n c r e a s e d  t o  about  4 4  feet when t h e  pucip performance dropped because  of 
excessive s u c t i o n  l i f t  s o  t h e  r a t e  was reduced t o  146  U.S. g a l l o i i s  per  minu te  
a t  which t h e r e  was a s l i g h t  d e c r e a s e  i n  drawdown. On t h e  b a s i s  of t h i s  p re l im-  
i n a r y  pumping, w e  d e c i d e d  t o  p l a c e  the pump d e e p e r  i n  t h e  h o l e  i n s i d e  of t h i n  
w a l l  s i x - i n c h  c a s i n g  t o  r enove  t h e  h a z a r d  of  s t i c k i n g .  

The c u r r e n t  meter was f i s h e d  o u t  of t h e  h o l e ;  t h e  c a g e  was s e v e r e l y  damaged 
b u t  t h e  meter was i n t a c t .  A new case vas made f o r  t h e  meter and a punp test  
r u n  a t  146 g a l l o n s  p e r  minu te  Imperial. 

- 2 7  f e e t  and i t  w a s  n o t  i n c r e a s i n g  a p e r c e p t i b l e  arnolint. The r e c o v e r y  t o  
s t a t i c  l e v e l  was c a r e f u l l y  o b s e r v e d ;  i t  t o o k  s e v e r a l  days  t o  r e a c h  s t a t i c  level .  

The drawdown a f t e r  24 h o u r s  was a b o u t  

3 .......*.. 
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During t h e  f i r s t  faur -hour  p re l in r ina ry  t e s t ,  t h e  water was q u i t e  sandy w i t h  
o c c a s i o n a l  s l u g s  of sand .  A f t e r  t h i s  p a r t  of t h e  t es t  when t h e  c u r r e n t  meter 
was f i s h e d  o u t  of t h e  k m l e ,  sone r o c k  d e b r i s  was found i n  t h e  bot tom of t h e  
h o l e .  During t h e  l o n g e r  t e s t ,  t h e  water M ~ S  q u i t e  sandy a t  times, b u t  c l e a r e d  
comple t e ly  f o r  t h e  l a s t  f o u r  h o u r s  of  t h e  t e s t .  Thc. c u r r e n t  meter r e a d i n g s  
d u r i n g  t h e  l o n g  test i n d i c a t e d  t h a t  most of  t h e  weter was coming from t h e  
bot tom of t h e  h o l e  d u r i n g  t h e  e a r l y  p a r t  o f  t h e  tes t  and t h a t  t h e  p r o p o r t i o n  
o f  water from t h c  tipper p a r t  of t h e  h o l e  i n c r e a s e d  w i t h  t i m e .  T h i s  ev idence  
a l o n g  w i t h  t h e  sand  b e i n g  pumped, i n d i c a t e s  t o  m e  t h a t  t h e  w e l l  was deve lop ing  

' d u r i n g  t h e  pump tes t .  T h e  sand c o n t a i n s  r ed  and salmon p i n k  g r a i n s ,  p robab ly  
baked c l a y  n d n e r a l s  and one-of t h e  z e o l i t e s ,  b c t h  c h a r a c t e r i s t i c  of tlie 
b r e c c i a t e d  i n t e r - f l o w  zones .  

These p r e l i m i n a r y  d a t a  s u g g e s t  t h e  f o l l o w i n g :  

t h e  T e r t i a r y  f low r o c k s  of t h i s  area and probably  a l s o  o t h e r  areas a re  
c a p a b l e  of s u p p l y i n g  w a t e r  t o  h i g h  capac i . ty  wells. IJater o c c u r s  i n  
i n t e r  - f 1 CTJ b r ec c i a s . 
t h e r e  is  no i n d i c a t i o n  t h a t  wa te r  is  res t r ic ted  t o  t h e  uppermost f lows .  
I n  f a c t ,  t h e  c u r r e n t  meter d a t a  i n d i c a t e  t h a t  t h e  lowes t  zone could  
supp ly  most cjf t h e  water t o  t h e  well. T h e  c a p a c i t y  of t h e  well can  prob- 
a b l y  b e  i n c r e a s e d  by deepe r  d r i l l i n g .  

wells of t h i s  t y p e  a r e  i n e x p e n s i v e  t o  d r i l l  5 u t  t h e  tendency of t h e  i n t e r -  
f l ow zones t o  c a v e  may n e c e s s i t a t e  c e r t a i n  p r e c a u t i o n s  i n  p l a c i n s  pumps 
and o t h e r  equipKent  i n  t h e  w e l l .  A d d i t i o n a l  e x p e r i e n c e  may show t h a t  
such  cav ing  may occur  o n l y  i n  new wells. 

t h e  water t a b l e  i n  t h e s e  r o c k s  is  h i g h  i n  areas of  low r e l i e f .  

w a t e r  q u a l i t y  i s  good. 

s t a t e n e n t s  [a] :  [ b ] ,  [ c ]  arid [ e ]  are v a l i d  i r ;  g e n e r a l  f o r  t h e  T e r t i a r y  f low 
r o c k s  of E .C . ,  such areas probably  r e p r e s e n t  t h e  l a r g e s t  r e s e r v e  o f  good q u a l i t y  
ground ya te r  i n  t h i s  P rov ince .  I n d i c a t i o n s  a r e  t h a t  i t  can  b e  r a t h e r  e a s i l y  and 
cheap ly  deve loped  by u s i n g  modera te  t o  h i g h  c a p a c i t y  wells. 

U n f o r t u n a t e l y ,  most of t h e  a r e a s  of t h e  P rov ince  u n d e r l a i n  by such r o c k s  a r e  
p l a t e a u x  w i t h  a h i g h  ecough e l e v a t i o n  so  t h a t  l a r g e  r e s o u r c e s  of good q u a l i t y  
ground w a t e r  a re  of l i t t l e  econclmic impor tance  a t  t h i s  t i m e .  

Most of t h e  above,  based  on d a t a  from one  test well, m u s t  b e  c l a s s e d  as r a t h e r  
w i l d  s p e c u l a t i o n .  I f ,  however,  i t  is  cons ide red  t o  b e  of econorcic i n t e r e s t ,  
i t  is n o t  d i f f i c u l t  t o  c a r r y  o u t  f u r t h e r  i n v e s t i g a t i o n  by d r i l l i n g  o t h e r  t esc  
w e l l s .  

/, 
E. L i v i n g s t o n ,  Ch ie f  
Groundwater D i v i s i o n  

E L / l s  . 



0 - 33 
33 - 42 
42 - 7 1  

' 7 1  - 78 
78  - 103  

1 0 3  - 114  
114 - 1 4 3  

1 4 3  - 149 
1.49 - 1 7 1  
1 7 1  - 181 

181 - 208 
205 - 210 
210 - 224 
224 - 227 
227 - 248 
248 - 251 
251 - 275 
275 - 295 

295 - 315 
315 - 326 
326 - 354 
354 - 365 
365 - 394 
394 - 415 

415 - 460 

460- 498 

498 

T i l  1 
Weathered (? )  r o c k  ( b r i c k  r e d )  
B a s a l t ,  ha rd  
B r i c k  r e d  b r e c c i a  zone 
Easalt ha rd  g r e e n i s h  brown 93-103 
B r i c k  r e d  b r e c c i a  zone 
Basalt, h a r d  ( b a i l e r  was jammed by  a rounded b o u l d e r  @ 1 3 3  
so  a t  l eas t  one of t h e  upper  inte>--flc\w zones  c o n t e i a s  
c o a r s e  g r a v e l )  
C r i c k  r e d  b r e c c i a  zone 
Basalt, v e r y  s low d r i l l  i n s  
I n t e r - f l o w  zone. 171-173 d e s c r i b e d  as brjclc  r e d ;  173-181 
d e s c r i b e d  as ha rd  g r e e n  t i l l  probably  o l d  sed iment  which 
escaped  baking  t o  r e d  c o l o u r  . 
Rasal t ,  v e r y  s low d r i l l  i n g  
T,rick red b r e c c i a  zone 
C a s a l t ,  hard 
E r i c k  r e d  b r e c c i a  zone. 
Ezsalt,  h a r d ,  brotm 230-242 
Descr ibed  as  "S t i cky  t i l l"  pe rhaps  f a u l t  gouge 
"usa l t ,  b locky  251-255 
I n t e r - f l o w  zone 275-286 b r i c k  r e d ;  268-295 d e s c r i b e d  as 
'I till- l i k e  m a t e r i a l "  
Basalt, ha rd  
Basalt, b l a c k  and r e d ;  315-316 b locky 
B a s a l t ,  hard  
Green i sh ,  b a s a l t  with " s t i c k y  l a y e r s "  pe rhaps  f t u l t  zone 
Basalt 374-381 c h o c o l a t e  brown, remainder  g r e e n i s h  
I n t e r - f l o w  zone? 394-397 d e s c r i b e d  brown, s o f t ,  s t i c k y .  
401-400 d e s c r i b e d  as "g reen  t i l l - l i k e  v e r y  s t i c k y " ;  408-415 
d e s c r i b e d  a s  " s t i c k y  b r o m  rock ' '  
B a s a l t  w i t h  brown zones and " s t i c k y "  layers;  421-421 s o f t e r  brown; 
435-439 s t i c k y  brown; 446-450 s t i c k y  b r o ~ ~ ~ ;  458-460 describe:! as 

S i m i l a r  t o  415-460; 474--47&-1/2 brown " f a u l t " ;  481-486 v e r y  
s t i c k y  brown c a v i n g ;  494-495 brovn ' ' f a u l t " .  a t  498 s o f t  b u t  
v e r y  s10r.i d r i l l i n g .  
Bot t on .  

til 1" . 
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