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INTRODUCTION - 

Under t h e  terms of r e f e r e n c e  of t h e  Okanagiin Basin Agreement, t h e  fo l lowing  

s t u d i e s  are inc luded  as p a r t  of t h e  program. 

(I) Water Demand S tud ie s  - as requ i r ed ,  to provide  an estimate of c u r r e n t  

demands and a f o r e c a s t  of f u t u r e  water demands by s e c t o r  - Municipal ,  Indus- 

t r i a l ,  A g r i c u l t u r a l ,  T ranspor t a t ion ,  F i s h e r i e s ,  Rec rea t iona l  - t o  t h e  y e a r  

2020 A.D. 

(11) Water Quant i ty  S tud ie s  - as requ i r ed ,  t o  e v a l u a t e  t h e  e x i s t i n g  hydro- 

l o g i c  regime of t h e  b a s i n ,  i nc lud ing  s t u d i e s  of runof f ,  l a k e  l e v e l s ,  f lows ,  

groundwater and g e o l o g i c a l  s t r u c t u r e ;  c l imatology and meteorology; t o  eval- 

u a t e  means of r e g u l a t i n g  f lows through s t o r a g e  and d i v e r s i o n ;  and t o  evalu- 

ate means of augmenting s u p p l i e s  w i t h i n  thl2 Okanagan Basin. 

PREVIOUS STUDIES 

An estimate of c u r r e n t  water demands was o r i g i n a l l y  made i n  1966 by t h e  

B r i t i s h  Columbia Water Resources Serv ice .  A t  t h a t  t i m e ,  i t  w a s  found t h a t  

i r r i g a t i o n  made up over 90% of t h e  t o t a l  consumptive use  w i t h  t h e  remaining 

p o r t i o n  going t o  municipal  and domestic water requirements  and i n d u s t r i a l  

use.  Most of t h i s  i r r i g a t i o n  w a s  found t o  be w i t h i n  t h e  Okanagan Lake Basin 

n o r t h  of Pen t i c ton  where some 48,000 a c r e s  of land  are served  most ly  from 

t r i b u t a r y  streams. An a d d i t i o n a l  12,000 acres are a l s o  i r r i g a t e d  i n  t h e  

southern  p a r t  of t h e  v a l l e y  between Pen t i c ton  and t h e  i n t e r n a t i o n a l  border .  

I n  1966, t h e  census f i g u r e s  f o r  t h e  whole watershed ind ica t ed  a popula t ion  

of 90,000 people .  

One of t h e  f i r s t  t a s k s  undertaken by t h e  Socio-Economic Group and t h e  B r i -  

t i s h  Columbia Water Resources Se rv ice  has  been t h e  r e v i s i o n  of t h e s e  f i g u r e s  

t o  a r r i v e  a t  t h e  equ iva len t  1970 f i g u r e s .  This  work is  now nea r ing  comple- 

t i o n  and w i l l  be  followed by f u t u r e  p r o j e c t i o n s  of probable  development. 

Between 1966 and t h e  s i g n i n g  of t h e  Okanagan Basin Agreement i n  October,  

1969, t h e  B r i t i s h  Columbia Water Resources Serv ice  prepared s e v e r a l  r e p o r t s  

r e l a t e d  t o  t h e  Okanagan Study and p e r t i n e n t  information from t h e s e  s t u d i e s  

as w e l l  as more r e c e n t  de te rmina t ions  have been made a v a i l a b l e  t o  p a r t i c i -  

p a t i n g  agencies  under t h e  fol lowing p u b l i c a t i o n s :  

(1) Okanagan Basin Inflow Determinat ions ( d i s t r i b u t e d  i n  September 1970). 

(2) Monthly Hydrometric and Meteorological  Data - Okanagan Basin i n  Canada 

( d i s t r i b u t e d  i n  December 1970).  

The r e p o r t s  i nc lude  inf low d a t a ,  evaporat i ,on,  and p r e c i p i t a t i o n  on Okanagan 

Lake, t h e  de te rmina t ion  of consumptive use,, e t c . ,  over  t h e  49-year s tudy  

per iod  between A p r i l  1921 and March 1970 i n c l u s i v e .  
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(2) 
- PRE'TT INVESTIGATIONS AND STUDIES 

I n  a d d i t i o n  t o  r e p o r t s  on t h e  p a s t  work are t h e  on-going programs i n  t h e  

hydrology, meteorology and groundwater f i e l d s .  Thus, i t  is  s t a t e d  i n  t h e  

Agreement t h a t  t h e  s tudy  may inc lude  ' ' the  expansion of t he  p r e s e n t  hydro logic  

and water q u a l i t y  c o l l e c t i o n  system". 

Those f a m i l i a r  w i t h  t h e  hydrology of t h e  Okanagan have recognized t h e  l a c k  

of baskc hydrometr ic  and meteoro logica l  d a t a  i n  t h e  planning and ope ra t ions  x 
n o t  only of t h e  Okanagan Flood Cont ro l  Works b u t  a l s o  t h e  numerous reser- 

v o i r s  l o c a t e d  i n  t h e  upper p o r t i o n s  of t h e  watershed. I d e a l l y ,  w e  would 

l i k e  t o  know t h e  t o t a l  p r e c i p i t a t i o n  which f a l l s ,  i t s  d i s t r i b u t i o n  w i t h i n  

t h e  watershed,  t h e  amount l o s t  by evapo t ransp i r a t ion  and t h e  r e s i d u a l  water 

remaining as runoff  o r  what is o f t e n  r e f e r r e d  t o  as t h e  n a t u r a l  o r  v i r g i n  

flow. 

The e x i s t i n g  me teo ro log ica l  s t a t i o n  coverage a t  t h e  s ta r t  of t h e  p r e s e n t  

program w a s  conf ined  e s s e n t i a l l y  t o  t h e  main v a l l e y  where observers  could 

be  obta ined .  Thus, only one o r  two s t a t i o n s  w e r e  above t h e  average eleva- 

t i o n  of t h e  watershed (3,850 f e e t )  i n  which area most of t h e  runoff  occurs .  

A co-ordinated program between t h e  Meteorological  and t h e  B r i t i s h  Columbia 

Water Resources Se rv ices  has  r e s u l t e d  i n  t h e  i n s t a l l a t i o n  of some 11 high  

leve l  s t a t i o n s  and work is proceeding on t h e  remaining 14 a t  lower l e v e l s  

f o r  a t o t a l  of 25 s t a t i o n s .  The types  of instruments  included are r a i n  

gauges, maximum-minimum thermometers, hygrothermographs, sunshine  r e c o r d e r s ,  

anemometers and n e t  radiometers .  However, evapora t ion  pans w i l l  no t  be  

i n s t a l l e d  u n t i l  t h e  ground i s  f r e e  of snow, poss ib ly  i n  Apr i l .  

It is f o r t u n a t e  t h a t  Water Survey of Canada, In l and  Waters Branch a t  Van- 

couver,  w a s  a b l e  t o  i n i t i a t e  an i n t e n s i v e  c o n s t r u c t i o n  program dur ing  t h e  

l a s t  summer which is now p r a c t i c a l l y  complete. This  program has inc luded  

t h e  i n s t a l l a t i o n  of some 18 hydrometr ic  s t a t i o n s  s c a t t e r e d  through n i n e  

t r i b u t a r y  b a s i n s  under Task 43. I n  a d d i t i o n ,  t h e  In l and  Waters Branch has  

provided a cont inuing  summer program of d i scha rge  measurements a t  a number 

of water q u a l i t y  s t a t i o n s  w i t h i n  t h e  Basin.  

While r eco rds  from t h e  new hydrometr ic  s t a t i o n s  w i l l  on ly  be a v a i l a b l e  f o r  

about  two y e a r s  p r i o r  t o  t h e  p r e p a r a t i o n  oE t h e  f i n a l  r e p o r t ,  they  w i l l  

n e v e r t h e l e s s  provide  a b a s i s  f o r  t h e  n a t u r a l i z a t i o n  of t h e  flow w i t h i n  key 

t r i b u t a r i e s  of t h e  b a s i n  and of cour se  w i l l  become i n c r e a s i n g l y  important  

i n  t h e  o p e r a t i o n  of t h e  va r ious  r e s e r v o i r s  a f t e r  t h e  end of t h e  Agreement. 

I n  t h e  meantime, i t  w i l l  be necessary  t o  use  t h e  e x i s t i n t  h i s t o r i c  flow 

reco rds  c o r r e c t e d  f o r  consumptive use  and s t o r a g e  changes t o  a r r i v e  a t  t h e  

v a r i o u s  t r i b u t a r y  v i r g i n  flows. These f lows can then  be compared w i t h  t h e  

demands under t h e  p re sen t  and f u t u r e  developments t o  arr ive a t  t h e  water 

d e f i c i e n t  and water su rp lus  areas of t h e  Basin.  

I n  e f f e c t ,  t h i s  means the  development of a water q u a n t i t y  model which w i l l  

s imu la t e  t h e  hydro logic  cond i t ions  i n  t h e  Okanagan Basin f o r  t h e  49-year 

s tudy  p e r i o d  under p r e s e n t  and f u t u r e  developments. 
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( 3 )  
The '?velopment of t h e  f i r s t  q u a n t i t y  model now being c a r r i e d  ou t  by t h e  

C i v i l  Engineering Department of t h e  Un ive r s i ty  of B r i t i s h  Columbia w i l l ,  of 
\ 

n e c e s s i t y ,  be r a t h e r  crude. The r e s u l t s ,  however, w i l l  be  improved over  

t h e  next  two yea r s  as hydrometr ic  d a t a  becomes a v a i l a b l e  and a l s o  as t h e  

phys ica l  a s p e c t s  of t h e  hydrology of t h e  b a s i n  are explored i n  some d e t a i l .  

A very  b a s i c  approach t o  t h e  hydrology of t he  bas in  i s  now underway by t h e  

Water I n v e s t i g a t i o n s  Branch through what i s  known as t h e  g r i d  square  tech- 

nique.  Under t h i s  system, t h e  s tudy  area has been d iv ided  i n t o  f i v e  k i l o -  

metric squares .  Through m u l t i p l e  r e g r e s s i o n  equat ions  which re la te  pre- 

c i p i t a t i o n  and temperature ,  p r e c i p i t a t i o n  .and evapo t ransp i r a t ion  t o  physio- 

graphic  parameters ,  i t  i s  p o s s i b l e  t o  compute f o r  each squarc!? 
BrI.eip;FcAFrorp & @\lo &.Far\-p\eatrol? 

Runof? is R 
obtained by s u b t r a c t i n g  evapora t ion  from p r e c i p i t a t i o n  f o r  each square  and 

summing these  up t o  o b t a i n  a f i r s t  e s t i m a t ' e  of t h e  runof f .  I f  t h e  computed 

runoff d i s a g r e e s  w i t h  t h e  recorded ,  t h e  p r s c i p i t a t i o n  f o r  each square  i s  ad- 

j u s t e d  and t h e  procedure repea ted  u n t i l  t h e  computed runoff  checks t h e  

observed runoff .  j 

The g r i d  square  technique provides  an estimate of t h e  mean annual  runoff  

from computed mean annual  p r e c i p i t a t i o n  and evapo t ransp i r a t ion .  

mean annual  temperature  is  a l s o  obta ined  from t h i s  procedure.  An a t tempt  

w i l l  be made t o  d i s t r i b u t e  mean annual  runoff  on a monthly b a s i s .  

I n  suppor t  of t h i s  program, t h e  Meteoro logica l  Se rv ice  h a s  been asked t o  

provide monthly estimates of p r e c i p i t a t i o n ,  f r e e  water evapora t ion  and evapo- 

t r a n s p i r a t i o n  f o r  t h e  y e a r s  1971 and 1972 a s  determined by i ts  new instrumen- 

t a t i o n .  Its work w i l l  be  based on t h e  s t anda rd  g r i d  square  a l r e a d y  

A computed 

e s t a b l i s h e d  by t h e  Water I n v e s t i g a t i o n s  Branch and t h e  r e s u l t s  w i l l  p rovide  

an independent check of t h e  l a t t e r  work. 

. . .  It w i l l  be  recognized t h a t  t h e  g r i d  square  approach r e q u i r e s  r eco rds  of t h e  

Such i n f o r -  n a t u r a l  f low t o  provide  a check on t h e  i t e r a t i o n s  c a r r i e d  ou t .  

mation i s  a v a i l a b l e  f o r  Okanagan Lake and River as a whole. However, i n  

t h e  a p p l i c a t i o n  t o  t r i b u t a r y  c o n t r i b u t i o n s  t h e s e  t o t a l  inf low f i g u r e s  w i l l  

$ -. , * , * , h a v e  t o  be  broken down us ing  whatever l o c a l  hydrometr ic  d a t a  is  a v a i l a b l e  

corre'cted f o r  consumptive u s e  and s t o r a g e  changes. I n  some cases, t h i s  

w i l l  r e q u i r e  e x t r a p o l a t i o n  from streams w i t h  r eco rds  t o  ungauged areas. 

The i n t e r i m  and f i n a l  r e p o r t s  on t h e  g r i d  square s t u d i e s  as they  become 

a v a i l a b l e  i n  t h e  next  two yea r s  w i l l  modify t h e  improve t h e  f i r s t  water 

q u a n t i t y  model which w e  hope t o  have from t h e  Un ive r s i ty  of B r i t i s h  Columbia 

w i t h i n  t h e  nex t  two months. It  w i l l  a l s o ,  w e  hope, improve ou r  knowledge of 

t he  meteoro logica l  and hydro log ica l  cond i t ions  of t h e  b a s i n  which are s o  

. important  i n  i t s  ope ra t ion .  
~. 1 . 

3n i y a r a l l e l  w i t h  t h e  development of t h e  water q u a n t i t y  model of the v a r i o u s  

t r i b u t a r i e s  has been t h e  cont inuing  program by t h e  Water I n v e s t i g a t i o n s  

Branch w i t h  r e s p e c t  t o  t h e  r e g u l a t i o n  of t h e  main l a k e s  and rivers r e f e r r e d  

t o  as t h e  Okanagan Flood Cont ro l  works. T h e  p r e s e n t  s t r u c t u r e s  which make 

up these  works inc lude  t h e  Okanagan, Skaha and Vaseux Lake D a m s  as w e l l  as 

the improved channel  and drop s t r u c t u r e s  between Okanagan and Osoyoos Lakes. I 



The - ? r k s ,  which are of comparat ively recent development, were cons t ruc t ed  

between 1948 and 1956 by t h e  Fede ra l  and P r o v i n c i a l  Governments under t h e  

Okanagan Flood Cont ro l  A c t .  

'. 

The main c o n t r o l  po in t  i n  t h e  whole system is ,  

of course,  Okanagan Lake, which provides  major r e g u l a t i o n  t o  a l l  stream 

inf low upstream of Pent ic ton .  

is  i n  f r equen t  con tac t  w i t h  t h e  D i s t r i c t  Engineer,  Department of Highways 

a t  Pen t i c ton  i n  t h e  r e g u l a t i o n  of Okanagan and Skaha L a k e  D a m s  and t h e  

maintenance of t h e  channel  ways and drop s t r u c t u r e s .  

The B r i t i s h  Columbia Water Resources Se rv ice ,  

An important  p a r t  of t h e  Quant i ty  Model development w i l l  be  t h e  o p e r a t i o n  

of Okanagan Lake under present-day developinent and under t h e  p ro jec t ed  re- 

quirements of t h e  f u t u r e .  The Water I n v e s t i g a t i o n s  Branch is p r e s e n t l y  

undertaking a s tudy  of t h e  f i r s t  problem assuming t h a t  t h e  e x i s t i n g  l a k e  

e l e v a t i o n  r e s t r a i n t s  e x i s t  and t h a t  downstream channels  are l i m i t e d  t o  t h e i r  

p re sen t  c a p a c i t i e s .  I n  e f f e c t ,  t h e  Branch i s  a t tempt ing  t o  computerize t h e  

l a k e  ope ra t ion  as i t  i s  c a r r i e d  o u t  today using i t s  inf low f o r e c a s t s  as 

obta ined  from snow survey  sampling and o t h e r  hydro logic  parameters .  

Unfor tuna te ly ,  f o r e c a s t s  based on present-day procedures  are only a v a i l a b l e  

s i n c e  1950 whi l e  t h e  s tudy  per iod  over  which t h e  system is be ing  opera ted  

extends from 1921 t o  1970. Thus, i n  o rde r  t o  be  as real is t ic  as p o s s i b l e ,  

i t  is necessary  t o  gene ra t e  h y p o t h e t i c a l  f o r e c a s t s  f o r  t h e  ear l ier  pe r iod  

which r e f l e c t  t h e  magnitude of e r r o r  occur r ing  t h e  l a s t  20 yea r s .  

expected t h a t  t h i s  r e p o r t  w i l l  b e  a v a i l a b l e  i n  t h e  nea r  f u t u r e  and should 

be  of i n t e r e s t  t o  a l l  s tudy  groups.  

It is  

The key t o  t h e  ope ra t ion  of Okanagan Lake is a c c u r a t e  fo recas t s .wh ich  can 

be  c o n t i n u a l l y  up-dated as t h e  reason  progresses .  I d e a l l y ,  t h i s  would re- 

q u i r e  d e t a i l e d  f o r e c a s t s  of temperature  and p r e c i p i t a t i o n  several months i n  

advance which i s  n o t  a v a i l a b l e  today. 

Forecas t ing  procedures  are being c o n t i n u a l l y  reviewed by t h e  Water I n v e s t i -  

g a t i o n s  Branch. It  i s  expected t h a t  t h e  C i v i l  Engineer ing Department a t  

t h e  Univers i ty  of B r i t i s h  Columbia w i l l  be  a b l e  t o  assist i n  t h e  determina- 

t i o n  of an improved f o r e c a s t i n g  procedure du r ing  t h e  nex t  two yea r s .  

One important  f a c t o r  i n  the  Water Quant i ty  S tud ie s  is t h e  c o n t r i b u t i o n  which 

groundvwater makes t o  t h e  t o t a l  in f low i n  t h e  b a s i n  and t h e  p o s s i b i l i t y  of 

groundwater sources  of supply.  

t i o n  i s  made of " the  augmentation of water supply from ground water" and 

aga in  under water q u a n t i t y  s t u d i e s  "groundwater and g e o l o g i c a l  s t ruc tu res ' '  

are mentioned. 

c\ 

Thus, i n  t h e  preamble t o  t h e  Agreement, men- 
/+\ !I 

A t  p r e s e n t ,  observa t ions  of water q u a n t i t y  are l i m i t e d  t o  s u r f a c e  inf low 

and .out f low measurements and changes i n  s t o r a g e .  I f  a l l  t h e  streams con- 

t r i b u t i n g  t o  inf low t o  Okanagan Lake o r  River  could be  c a r e f u l l y  measured 

and a l l  consumptive use ,  evapora t ion  and o t h e r  l o s s e s  a c c u r a t e l y  determined 

then  any inba lance  i n  t h e  q u a n t i t y  equat ion  could be a t t r i b u t e d  t o  ground 

water. However, t he  l i m i t e d  s u r f a c e  flow d a t a  a v a i l a b l e  prec ludes  t h i s  

approach and even i f  such a procedure was p o s s i b l e ,  i t  would n o t  provide  us  

m 

w i t h  the  l o c a t i o n  and p o t e n t i a l  of each groundwater source.  
1 .  



(5) 

W i t & ' ?  t he  l i m i t a t i o n s  of t i m e  and money, i t  would seem a t  least t h e  follow- 

i n g  ques t ions  should be  i n v e s t i g a t e d :  

(1) Is t h e r e  an  apprec i ab le  groundwater component i n t o  Okanagan Lake o r  

River from t h e  t r i b u t a r i e s ?  

(2) Is t h e  main v a l l e y  con ta in ing  Okanagan and Skaha Lakes a r e l a t i v e l y  

t i g h t  r e s e r v o i r  o r  i s  i t  feed  from underground sources  o u t s i d e  t h e  

dra inage  area such as the  Shuswap o r  Salmon Rivers? 

Is water escaping from Okanagan o r  Skaha Lakes through underground 

a q u i f e r s  and i f  s o ,  does t h i s  re-appear as s u r f a c e  water f u r t h e r  

downstream? 

I f  t h e s e  main v a l l e y  a q u i f e r s  do e x i s t  i n  t h e  n o r t h  and sou th  p a r t s  of 

t h e  v a l l e y ,  are they s i g n i f i c a n t  i n  terms of quan t i ty .  

(3) 

( 4 )  

The f i r s t  ques t ion  dea l ing  wi th  groundwater component of t h e  t r i b u t a r i e s  has  

a l r eady  been looked a t  i n  a l i m i t e d  way under Task 38 e n t i t l e d  - Se lec t ed  

sub-basin hydro-geologic s u r f a c e  i n v e s t i g a t i o n s .  Thus, dur ing  l a s t  summer 

t h r e e  engineers  from t h e  Water I n v e s t i g a t i o n s  Branch and one from t h e  Hydro- 

l o g i c  Science Div i s ion ,  In land  Waters Branch, i n v e s t i g a t e d  Pearson, P e n t i c t o n  

and Vaseux Creeks a l l  on t h e  east  s i d e  of t h e  v a l l e y  as w e l l  as Lambly and 

Greata Creeks on t h e  w e s t  s i d e ,  and d r a f t  r e p o r t s  have been completed. The 

r e p o r t s  i n d i c a t e  t h a t  i f  t h e s e  streams are r e p r e s e n t a t i v e  of many of t h e  35 

t r i b u t a r i e s  of t h e  b a s i n  t h a t  ground water i s  n o t  a s i g n i f i c a n t  f a c t o r  i n  t h e  

t o t a l  annual  in f low of t h e  t r i b u t a r y  streams. Such g e n e r a l i z a t i o n ,  however, 

does no t  apply t o  major t r i b u t a r i e s  such as Mission Creek i n  t h e  Kelowna 

area o r  t h e  Coldstream Valley nea r  Vernon. 

The second ques t ion  d e a l i n g  w i t h  t h e  p o s s i b i l i t y  of a major a q u i f e r  between 

t h e  n o r t h  end of Okanagan Lake and t h e  n o r t h e a s t  v a l l e y  running through t o  

Enderby as w e l l  as t h e  northwest  v a l l e y  through t o  t h e  Salmon River, w a s  

also i n v e s t i g a t e d  l a s t  summer. 

I n i t i a l l y ,  i n  order  t o  keep t h e  amount of test w e l l  d r i l l i n g  down t o  a mini- 

mum and t o  f i n d  ou t  what type  of d r i l l i n g  equipment would be  needed, a rela- 

t i v e l y  inexpensive seismic e x p l o r a t i o n  program w a s  undertaken as Task 39. 

The i n i t i a l  seismic d a t a  w a s  ob ta ined  a c r o s s  t h e  v a l l e y  where w e l l s  had pre- 

v ious ly  been d r i l l e d .  

t h i s  method and because of i t s  success  i n  t h e  n o r t h  end, t h e  same procedure 

w a s  a l s o  c a r r i e d  ou t  i n  t h e  sou th  a t  Okanagan F a l l s  and Vaseux Creek. 

This  provided a n  immediate check on t h e  accuracy of 

The seismic r e s u l t s  i n  t h e  main v a l l e y  showed a " f io rd - l ike"  shaped v a l l e y  

f i l l e d  p r imar i ly  w i t h  s i l t ,  sand and some gravel ranging i n  depth  from 800 

f e e t  a t  Enderby t o  1,600 f e e t  a t  Armstrong and about  800 f e e t  sou th  of 

Okanagan F a l l s .  

1,600-foot depth.  

The depths  of t h e  overburden i n d i c a t e d  t h e  need f o r  heavy d r i l l i n g  r i g s  

such as are used i n  o i l  e x p l o r a t i o n  i n  under tak ing  t h e  r o t a r y  d r i l l i n g  pro- 

gram (Task 40)  which followed t h e  pre l iminary  seismic work. 

Actual  d r i l l i n g  went as much as 250 f e e t  deeper  than  t h e  
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I n !  o r i g i n a l  p lanning ,  only p a r t  of Task 40 w a s  proposed f o r  1970. How- 

eve r ,  t h e  mob i l i za t ion  of such neavy d r i l l i n g  equipment is h igh  and i t s  

a v a i l a b i l i t y  i s  l i m i t e d  and f o r  t h e s e  reasons ,  i t  w a s  decided t h a t  Task 40 

i n s o f a r  as d r i l l i n g  went should be completed as one cont inuous job .  

t o t a l  of seven test  w e l l s  were d r i l l e d  i n  t h e  Enderby t o  Okanagan Lake por- 

t i o n  of t h e  main v a l l e y .  I n  a d d i t i o n ,  one test  w e l l  w a s  l oca t ed  i n  t h e  

pass area between Okanagan Lake and t h e  Salmon River  and a f i n a l  one immed- 

i a t e l y  sou th  of Okanagan F a l l s .  F ive  of t h e s e  n i n e  w e l l s  can  be  c l a s s i f i e d  

as deep ho le s  ranging from 1,050 t o  1,890 f e e t  wh i l e  t h e  remaining fou r  

,shallow ho le s  were up t o  950 f e e t  deep. 

A 

This  work w a s  terminated i n  t h e  f a l l  of 1970 wi th  t h e  i n s t a l l a t i o n  of 

s c r e e n s  and r a t h e r  than  wash and develop the  w e l l s  a t  t h a t  t i m e  us ing  t h e  

l a r g e  o i l  r i g ,  i t  w a s  decided t h e  work could be  accomplished a t  a consider-  

a b l e  lesser c o s t  us ing  a one-man cable- tool  r i g .  

I n  o rde r  t o  make t h e  n ine  ho le s  i n t o  obse rva t ion  w e l l s ,  i t  w i l l  be  necessary  

t o  c l ean  out  t h e  wells and provide t h e  necessary  in s t rumen ta t ion  t o  record  

t h e  e l eva t ion .  I n  a d d i t i o n  t o  a cont inuing  program of  w e l l  level  observa- 

t i o n  s h o r t  pump tests on t h e s e  w e l l s  w i l l  provide d a t a  f o r  t h e  de te rmina t ion  

of t r a n s m i s s i b i l i t y .  This  w i l l  p rovide  informat ion  w i t h  r e s p e c t  t o  t h e  s i g -  

n i f i c a n c e  of any apprec iab le  ground water fed i n  from t ' h e  n o r t h  and a l s o  

t h e  capac i ty  of t h e  l o c a l  a q u i f e r ,  

The w e l l  tests a t  t h e  sou th  end of t h e  v a l l e y  w i l l  p rovide  informat ion  w i t h  

r e s p e c t  t o  groundwater p o t e n t i a l  t h e r e  a l though f u r t h e r  explora tory  work 

would be r equ i r ed  t o  determine i f  t h e r e  i s  apprec iab le  rseepage from Okana- 

gan and Skaha Lake. This  work is  covered under Task 41. , 

The s i g n i f i c a n c e  of groundwater inf low and outf low upon t h e  o v e r a l l  water 

budget w i l l  depend upon whether an apprec i ab le  p o r t i o n  of t h e  annual  runoff  

of t h e  watershed p a r t i c u l a r l y  i n  a drought per iod  when .less than  100,000 

ac re - f ee t  of in f low may be  a v a i l a b l e .  Within t h e  o rde r  of accuracy of t h e s e  

measurements anyth ing  less than  5,000 acre- - fee t  may no t  be  considered s i g -  

n i f i c a n t  t o  t h e  water ba lance  a l though ha l f  t h i s  amount of ground water i n  

a l o c a l  area would be s u f f i c i e n t  t o  serve i2n i r r i g a t i o n  d i s t r i c t  of 1,000 

acres . 

CONCLUSIONS 

In conclusion,  it i s  apparent  t h a t  t h i s  has  been a very  busy year  f o r  Water 

Quant i ty  i n v e s t i g a t i o n s  and s t u d i e s .  Th i s  is  t o  be expected i n  a short- term 

s tudy  such as the  Okanagan because a d d i t i o n a l  b a s i c  d a t a  should b e  a v a i l a b l e  

a t  an e a r l y  d a t e  i f  i t  is  t o  be  used i n  t h e  f i n a l  r e p o r t  due i n  1973. Sub- 

sequent  in format ion  which i s  too l a t e  f o r  t h e  f i n a l  r e p o r t  w i l l  no t  be 

l o s t  f o r  i t  w i l l  be used n o t  only i n  improving t h e  o p e r a t i o n  of t he  system 

b u t  a l s o  i n  l a t e r  r e p o r t s  which w i l l  fo l low.  

The te lescoping  of some 150 t a s k s  o r  more over  t h e  next  t h r e e  y e a r s  r e q u i r e s  

many i n t e r i m  r e p o r t s  must be completed w i t h  t h e  informat ion  a t  hand and re- 

v i sed  as a d d i t i o n a l  d a t a  becomes a v a i l a b l e .  

work m u s t  have a sense  of .urgency  and a very  p r a c t i c a l  approach t o  a number 

of s c i e n t i f i c  problems. 

Those charged w i t h  doing t h e  
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