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ABSTRACT 

Water   use  est imates  for   the Okanagan River  Basin  were  updated i n  1980 

d u r i n g   t h e  Okanagan Basin  Implementation  Program.  Water  use was 

es t imated  fo r   two  genera l   ca tegor ies :  (1) Agr i cu l tu ra l   wa te r   use   and  ( 2 )  

Domestic,  Commercial  and I n d u s t r i a l  use.  Thi-s  paper  outl ines  the  methods 

used i n  making  the  est imates  and  summarizes  the  resul ts o f  the  update.  

A g r i c u l t u r a l  use was updated  based on a i r  photographs  of   the  Basin  and a 

s u r v e y   o f   i r r i g a t i o n   d i s t r i c t s .  Domest ic,   commercial   and  industr ia l   use 

was u p d a t e d   u s i n g   d a t a   f r o m   s u r v e y s   o f   o r g a n i z e d   w a t e r   d i s t r i c t s  and a 

separa te   popu la t ion   s tudy .   Methods   fo r   d isaggregat ing   the   da ta   in to  
smal ler   drainage  areas  and  monthly  f igures  are  d iscussed.  Sources  of  
e r r o r  and  methods fo r   improv ing   t he   es t ima tes  a r e  presented. 
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RESUME 

Les estlmes de l ' u t i l i s a t i o n   d ' e a u   p o u r   l e   b a s s i n  de l a   r i v i e r e  Okanagan 

o n t   b t e   r e v i s e s  en 1980 d u r a n t   l a   m i s e  en  oeuvre  du programme, du  bass in 

de l a   r i v i e r e  Okanagan. L ' u t i l l s a t i o n   d ' e a u   f u t   e s t i m e   p o u r  deux 

categor ies  genera les:  ( 1 )  l a  consommat ion   d 'eau   pa r   l ' ag r i cu l tu re ;   e t  

( 2 )  l ' u t i l i s a t i o n   d ' e a u  a des f i n s  domestique,  commerclales e t  

i n d u s t r i e l l e s .  Ce r a p p o r t   s o u l i g n e   l e s  methodes u t i l l s e e s   p o u r   p r o d u i r e  

l e s   e s t l m a t l o n s   e t   a u s s i  resume l e s   r e s u l t a t s  de l a   r e v i s i o n .  

L ' u t i l l s a t i o n   d ' e a u   p a r   l ' a g r i c u l t u r e  a C te   rev i se  en v e r l f i a n t  des 

pho tos   ce r iennes   du   bass in   e t   d ' un   l ev6   des   d i s t r i c t s   d ' i r r i ga t i on .  

L ' u t i l i s a t i o n   d ' e a u  a des f i n s  domestiques,  commerciales e t  
i n d u s t r i e l l e s ,  a e t 6  r e v i s e  avec l ' a i d e ,  de donne obtenu de l 6 v e  des 

usagers  organis t is   d 'eau  de  sur face  e t   d 'une  e tude  de  la   populat ion.  Des 

methodes  pour  desagreger  les  donnds  entre  des  unitees  de  drainage  plus 

p e t i t e s   e t   e n t r e  des valeurs  mensuels  sont  presentees,  toutes comme l e s  

s o u r c e s   d ' e r r e u r s   e t   l e s  methodes  pour   emel iorer   les  est imat ions.  
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I. INTRODUCTION 

Est imates  o f   water   use i n   t h e  Okanagan R i v e r   B a s i n   i n  1980  were made 

d u r i n g   t h e  Okanagan Basin  Implementation  Program (O.B. I .P . )  and  were 

summarized in   t he   F ina l   Repor t   (1982) .   Th i s   paper   desc r ibes   t he   da ta  

sources  and  methods  used i n   a r r i v i n g   a t   t h e s e   e s t i m a t e s .  Methods f o r  

d i saggrega t ing  and  improv ing  the  accuracy  o f   these  est imates so t h a t   t h e y  
can  be  used i n   f o r e c a s t i n g  and o p t i m i z a t i o n  models  are  a lso  d iscussed. 

11. WATER USE CLASSIFICATIONS 

The water  use  est imates made d u r i n g   t h e  O.B.I.P. a r e   c l a s s i f i e d   i n t o   t w o  

genera l   ca tegor ies   o f   wa te r  use: 

1 )   a g r i c u l t u r a l   w a t e r  use; 

2)  domestic,  commercial  and  industr ial  use. 

These es t imates   a re   g iven   fo r   the   Bas in   as  a whole  and f o r  two  sub-basin 

areas  which  are Okanagan Lake  and Okanagan R iver .   Tab le  1 ,  reproduced 

f r o m   t h e   F i n a l   R e p o r t   o f   t h e  O.B.I.P., shows the   es t imates   o f   water   use  
f o r   t h e   t w o   c a t e g o r i e s .  

The e s t i m a t e s   g i v e n   i n   T a b l e  1 a r e   i n   t o o   a g g r e g a t e  a f o r m   t o  be u s e f u l  

i n   f o r e c a s t i n g  and op t im iza t ion   mode ls .  The aggregat ion   does   no t   a l low 

us t o  examine  several   speci f ic   reaches  or  sub-basins i n   t h e  Okanagan 

sys tem  where   water   use   con f l i c ts   ex is t .  However, the  raw  data  used i n  

a r r i v i n g   a t   t h e   e s t i m a t e s   i n   T a b l e  1 i s  a v a i l a b l e   i n  a very  d isaggregated 

form,  and  can  be c o l l a t e d   i n t o  more r e l e v a n t   g e o g r a p h i c a l   u n i t s  and  water 

use c l a s s i f i c a t i o n s .  Problems  encountered i n   u n d e r t a k i n g   t h i s  

d i saggrega t ion   a re   d i scussed   i n   subsequen t   sec t i ons   o f   t h i s   repo r t .  
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111. DOMESTIC, COMMERCIAL  AN0 INDUSTRIAL USE 

Domest ic ,   commerc ia l   and  indust r ia l   water   uses  are  aggregated  in to  a 

s ing le   ca tegory ,   s ince   they   account   fo r   on ly  a m i n o r   p o r t i o n  o f  t h e   t o t a l  
water  use i n   t h e   B a s i n .   A g g r e g a t i o n  of  these  uses   in to  a s i n g l e   c a t e g o r y  

a l s o  made the  process o f  est imat ing   water   use  much simpler.   There  were 

t h r e e   b a s i c   s t e p s   i n   t h i s   p r o c e s s .  

1)  All municipal   water  systems i n  the  Basin  were  surveyed f o r  data 
on q u a n t i t y  o f  water  used. 

2) All i r r i g a t i o n   d i s t r i c t s  were  surveyed f o r  'domestic  use.  (The 
survey   a lso   ob ta ined  da ta  on a r e a   i r r i g a t e d . )  

3) Estimates  were made o f  domestic  water  use i n  areas o f  t he   Bas in  
no t   served  by   e i ther   mun ic ipa l   water   sys tems or i r r i g a t i o n  
d i s t r i c t s .  

An example o f  t he   mun ic ipa l   su rvey   ques t i onna i re  i s  shown i n  Appendix 1. 

I n  mos t   cases   t he   mun ic ipa l i t i es   were   ab le   t o   separa te   ou t   i r r i ga t i on  

water  use  f rom  domest ic,   commercial   and  industr ia l   water  use. When t h i s  

was no t   poss ib le ,   , t he   mun ic ipa l i t i es   p rov ided   an   es t ima te  o f  t h e  

i r r i g a t e d   a r e a   s u p p l i e d   b y   t h e i r  system.  Using  an  est imate o f  per  

h e c t a r e   w a t e r   u s e   ( w a t e r   d u t y ) ,   t o t a l   a g r i c u l t u r a l   w a t e r   u s e  f o r  t h e  

sys tem  cou ld   then  be   ca lcu la ted  and  separated  f rom  the  domest ic 

commercial  and I n d u s t r i a l   w a t e r  use. 

A te lephone  survey o f  i r r i g a t i o n   d i s t r i c t s  was conducted  dur ing 1980. 

The i r r i g a t i o n   d i s t r i c t s  were   no t   ab le   t o   supp ly   t he   ac tua l  amount o f  
water   supp l ied   to   domest ic   use ,   bu t   da ta   were   ava i lab le  on t h e  number o f  

domest ic   connect ions  serv iced  by.each  system. The number o f  connect ions 

was mul t ip l ied   by   the   average  househo ld   s ize* '   to   ob ta in   popu la t ion  

"1 Average  household  size was taken  f rom a s tudy  by  Schul tz  
I n t e r n a t l o n a l  (1981) 
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serv iced  by   each  i r r iga t ion   d is t r i c t .   Domest ic   consumpt ion  was then 

es t imated  by   mu l t ip ly ing   popu la t ion   by  a per   cap i ta   consumpt ion   f igure  o f  

455 l i t e r s   ( 1 0 0   g a l l o n s )   p e r  day. Th is   f igure ,   wh ich  was based  on 

unspec i f i ed   p rev ious   s tud ies ,  was i n tended   to   accoun t   f o r   a l l   i n -house  

uses  and d id   no t   i nc lude   l awn  and garden  water ing.  It was assumed t h a t  , 

lawn and garden  water ing   in   ru ra l   a reas   wou ld   a l ready  be  accounted f o r   i n  
a g r i c u l t u r a l   w a t e r  use. the   es t imates   o f  

The s tudy   a lso  

ou ts ide  o f  mun 

inc luded  water   consumpt ion   by   the   popu la t ion   res id ing"  

i c i p a l i t i e s  and o r g a n i z e d   i r r i g a t i o n   d i s t r i c t s .   T h i s  

p o p u l a t i o n   f i g u r e  was determined  by  deduct ing  the sum o f  mun ic ipa l  and 

i r r i g a t i o n   d i s t r i c t   p o p u l a t i o n s   f r o m   t h e   t o t a l   b a s i n   p o p u l a t i o n ,  as  shown 

below: 

Tota l   Bas in  Populat ion*2 

Sub t rac t  : 
M u n i c i p a l   p l u s   I r r i g a t i o n  

D i s t r i c t   P o p u l a t i o n  

185.073 

131,130 

D i f f e rence   equa l   t o :  
P o p u l a t i o n   o u t s i d e   M u n i c i p a l i t i e s  
and I r r i g a t i o n   D i s t r i c t s  53,943 

Water  use  by  the  populat ion  outs ide o f  m u n i c i p a l i t i e s  and i r r i g a t i o n  

d i s t r i c t s  was c a l c u l a t e d  on the   bas i s  o f  a pe r   cap i ta  use o f  455 l i t e r s  
per  day. It was aga in  assumed t h a t   t h i s   p o r t i o n  o f  t h e   p o p u l a t i o n  was 

r u r a l  and tha t   l awn  and garden  watering  would be  accounted f o r   i n   t h e  

a g r i c u l t u r a l   t o t a l s .  It was a l s o  assumed that  there  were  no  commercial  

o r   indus t r ia l   water   users   in   these  Unorgan ized  a reas ,   w i th   the   except ion  

o f   H i ram-Wa lke r   D is t i l l e r i es .  

Total  domestic,  commercial and i n d u s t r i a l  use was then   t abu la ted   f o r  

m u n i c i p a l i t i e s ,   i r r i g a t i o n   d i s t r i c t s  and unorganized  areas as shown I n  
Table 2. 

.*2 To ta l   Bas in   popu la t i on  was taken  f rom  Schu l tz   In te rna t iona l   (1981)  
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TABLE 2 

OKANAGAN' R I V E R  BASIN: 

DOMESTIC, COMMERCIAL AND INDUSTRIAL WATER USE 

Water Use 
Type o f  System ( M i l l i o n s   o f   C u b i c ' M e t e r s )  

I r r i g a t i o n   D i s t r i c t s  8.201 
M u n i c i p a l i t i e s  30.641 
Unorganized  8.952 
T o t a l  : 47.794. 

A. Accuracy o f  the   Es t imates  

G iven   t he   ob jec t i ves  of the  update,   the  est imates  o f   domest ic ,  

commercial  and indus t r i a l   wa te r   use   a re   reasonab ly   accu ra te .  

However, t h e r e   a r e  some poss ib le   sources   o f   e r ro r   wh ich   cou ld   be  
r e c t i f i e d ,   b e f o r e   u t i l i z i n g  the  data for f o r e c a s t i n g  and 

op t im lza t ion   mode ls .  These s o u r c e s   o f   e r r o r   a r e   n o t   e x p e c t e d  t o  

a f f e c t   s i g n i f i c a n t l y   t h e   a g g r e g a t e   e s t i m a t e s   o f   w a t e r   u s e   i n   t h e  

B a s i n ,   b u t   t h e y   m i g h t   r e s u l t   i n   s i g n l f i c a n t   i n a c c u r a c i e s  when t h e  

data i s  d isaggrega ted   i n to   sma l le r   geograph ica l   un i t s .  

A s o u r c e   o f   e r r o r   i n   t h e   e s t i m a t e s  i s  t h e   u s e   o f   t h e  455 1 i t e r s   p e r  

day  per  capita  consumption i n   t h e   u n o r g a n i z e d   a r e a s .   T h l s   f i g u r e  
was based on the   assumpt ion   tha t   unorgan ized  a reas   were   p r imar i l y  
r u r a l  and tha t   l awn  and  garden  watering was accounted f o r   i n  

a g r i c u l t u r a l   w a t e r  use.  However, t h e r e   a r e   s e v e r a l   r e s i d e n t i a l  

suburbs i n  these  unorganized  areas  which  would  have much h ighe r  

consumption  than  the 455 l i t e r s   p e r  day  per   capi ta .  Based  on 

estimated  consumption i n   m u n i c i p a l   a r e a s ,  a f i g u r e   o f   a t   l e a s t  

900 l i t e r s   p e r  day  would be approp r ia te   f o r   t hese   suburbs .  It i s  

t h e r e f o r e  recommended t h a t   t h e  suburban  (non-agr icu l tu ra l )  

popu la t ion   in   unorgan ized  a reas   be   es t imated  and a higher  water-use 

consumpt ion   f igure   be   app l ied   to   th is   popu la t ion .   Water   l i cence 
records and f i e l d  w o r k   c o u l d   b e   u t i l i z e d   i n   m a k i n g   t h i s   e s t i m a t e .  
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A second   sou rce   o f   e r ro r   i s   t he   om iss ion   o f   i ndus t r i es   and  

commerc ia l   estab l ishments  which  have  pr ivate  in takes.  The est imates 

d id   i nc lude   wa te r   use   by   H i ram-Wa lke r   D is t i l l e r i es ,  a p r i v a t e  

l i c e n c e ,   b u t   t h e r e   a r e  some. o t h e r   I n d u s t r i a l   e s t a b l i s h m e n t s   w i t h  
p r i v a t e   i n t a k e s   w h i c h   s h o u l d   a l s o  be included.  Brenda  Mines i s  an 

example o f  such  an  estab l ishment .   There  are  a lso  severa l   mote ls   and 

r e s o r t s   I n   t h e  Osoyoos reg ion   'wh ich   have   p r i va te   i n takes .  I n  t h e  

summer t o u r i s t  season  these may a c c o u n t   f o r   s i g n i f i c a n t   w a t e r  

consumption. , .  

It I s  recommended tha t   es t ima tes   be  made o f   wa te r   use   by   i ndus t r i es  

and commerc ia l ,   es tab l i shments   w i th   p r iva te   in takes  and tha t   these  be  

added t o   t h e   t o t a l   w a t e r  use  est imates  for  domestic.,   commercial  and 

i n d u s t r i a l .   I n d u s t r i a l   e s t i m a t e s   c a n  be made by   us ing   t he  
ques t i onna i res  f r o m  t h e   I n d u s t r i a l  Water Use Survey*3 ,   car r ied   ou t  
by   I n land   Wate rs   D i rec to ra te   i n   con junc t i on   w i th   t he '   1976  and  1981 

census.  Estimates o f  water   use   by   mote ls   and  resor ts   w i th   p r iva te  

in takes  can be made by u t i l i z i n g  accommodation d i r e c t o r i e s  and  water 

l i cence   reco rds .  

F i n a l l y ,  It shou ld   be   no ted   tha t   the   water   use .   es t imates   fo r   the  
domestic,  commercial and i n d u s t r i a l   c a t e g o r y  were made on t h e   b a s i s  

o f   o n l y  a s ing le   yea r ' s   obse rva t i on   (1980) .  The p r o b l e m   w i t h   t h i s  

procedure i s   t h a t   e s t i m a t e d   w a t e r   u s e  w i  11  be a f f e c t e d   b y   t h e  
p a r t i c u l a r   w e a t h e r   v a r i a b l e s   w h i c h   o c c u r r e d   i n  1980. 

It would  be  more  useful t o  show annua l   wa te r   use   f o r   d i f f e ren t  

weather  scenarios.  For  example, I n ' t h e  Okanagan Basin  Study  (1974). 

water  use was c a l c u l a t e d  on the   bas is   o f   d ry ,   average and wet 

years.  The same ca lcu la t ions   shou ld   be  made f o r   t h e  1980  update, 

u t 1 , l i z i n g   t h e  same p a t t e r n   o f   v a r i a t i o n   o b s e r v e d   i n   t h e  Okanagan 

Basin  Study. 

~~~ ~~ ~~ ~~ 

*3 A d e s c r i p t i o n   o f   t h e   s u r v e y  and t h e   d a t a  i s  given  by  Tate  (1983) 
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B. D isaqqregat ion   o f   the   Es t imates  

There  are  three  types o f  d i s a g g r e g a t i d n   r e q u i r e d   i n   o r d e r   f o r   t h e  

d a t a   t o  be u s e f u l   i n   f o r e c a s t i n g  and op t im iza t ion   mode ls .  F i r s t ,  

t h e   d a t a  will have t o  be   d i saggrega ted   i n to   f i ne r   geograph ica l  

u n i t s ,   p r e f e r a b l y   i n t o   a r e a s   s u p p l i e d   b y  a common water  source. The 

suggested ,   b reakdown  cons is ten t   w i th   op t im iza t ion   and  fo recas t ing  

model  development i s ;  

'Kelowna  Creek 

M iss ion  Creek 

Equesis  Creek 

Powers  Creek 
Peachland  Creek 

Trout  Creek 
P e n t i c t o n  Creek 
All o t h e r   t r i b u t a r i e s   r u n n i n g   i n t o  Okanagan Lake 

Okanagan Lake 

Skaha Lake 

Okanagan R i v e r  

Osoyoos Lake 

Th is   b reakdown  a l lows  an   examinat ion   o f   con f l i c t ing  demands and 

s h o r t a g e s   o f   w a t e r   f r o m   s p e c i f i c   t r i b u t a r i e s  and  reaches o f  t h e  

mainstem  system. These problems  are masked when only   aggregate  data 

fo r   t he   who le   Bas in  i s  considered. The geographical  breakdown  can 
be  achieved  by  match ing  survey  data  f rom  each  munic ipa l i ty   and 

i r r i g a t i o n   d i s t r i c t   t o   i t s   w a t e r  source.  There will be some 

problems i n   d e t e r m i n i n g   t h e   w a t e r   s u p p l y   s o u r c e   f o r  some unorganized 

areas.  Estimates  can  be made b y   u s i n g   t h e   p o p u l a t i o n   d a t a   i n   t h e  

s tudy   by   Schu l tz   In te rna t iona l   (1981)   wh ich   con ta ined  popu la t ion  
data  by  sub-ba'sin and  economic r e g l o n  o f  t h e  Okanagan Basin. 

The second d i saggrega t ion   requ i red  i s  temporal;   where  the  annual 

water  use  est imates  are  broken down in to   month ly   o r   seasona l  
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est imates.  This  breakdown i s   i m p o r t a n t  because t h e r e   a r e   u s u a l l y  

on l y   two   o r   t h ree   mon ths   du r ing   t he   yea r  when water i s   i n   s h o r t  

supply.  The use o f  annual  water  use  data  would  of ten mask t h e  

shortage i n  t h e s e   c r i t i c a l   p e r i o d s .  The breakdown  can  be f a i r l y  

eas i l y   ach ieved   by   us ing   coe f f i c i en ts   deve loped   du r ing   t he  Okanagan 

Basin  Study  (1974)  which show t h e   v a r i a t i o n   i n   d o m e s t i c ,   c o m m e r c i a l  
and indus t r i a l   wa te r   use   t h roughou t   t he   yea r .  

F ina l l y ,   the   domest ic ,   commerc ia l  and indus t r ia l   water   use   shou ld   be  

disaggregated  into  (1)   domest ic-commercial   use  and ( 2 )  i n d u s t r i a l  

use. The d i saggrega t ion  i s  c o n s i s t e n t   w i t h   w a t e r   u s e   d a t a   w h i c h   i s  

b e i n g   u s e d   f o r   t h e   f o r e c a s t i n g   m o d e l s   i n   o t h e r   r e g i o n s .  It will 
a l l o w   d i f f e r e n t   g r o w t h   r a t e s   t o  be  used f o r   i n d u s t r y  and  domestic- 

commercial when making  . forecasts  of water  use. The i n d u s t r i a l   w a t e r  
use  can  be c a l c u l a t e d  and  separated  out o f  t he  cur ren t   es t imates   by  

use o f  d a t a   f r o m   t h e   I n d u s t r i a l  Water Use Survey. The I n d l v i d u a l  

q u e s t i o n n a i r e s   a r e   a v a i l a b l e   f o r  most o f  t h e   i n d u s t r i a l   w a t e r   u s e r s  

i n  the   Bas ln .  Any I n d u s t r i a l   e s t a b l i s h m e n t s   f o r   w h i c h   t h e   d a t a  i s  
no t   ava i l ab le   can  be i d e n t i f i e d   f r o m   v a r i o u s   d i r e c t o r i e s  and 

handbooks . Water  use fo r   t hese   es tab l i shmen ts  .can then  be 
est imated on t h e   b a s i s  o f  c o e f f i c i e n t s   d e r i v e d   f r o m   t h e   o t h e r  

i n d u s t r i a l   e s t a b l i s h m e n t s  for which  water  use  data  has  been 
c o l l e c t e d .  

*4 

*4 See "Manufacturers '   Directory,   1982-83",   Province o f  B.C. (1983)  and 
" B r i t i s h  Columbia Lumber Trade D l  r e c t o r y  and  Year  Book",  Progress 
Publ ish ing  (1983)  
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IV. AGRICULTURAL WATER USE 

Agr i cu l tu ra l   wa te r   use  was c a l c u l a t e d  by e s t i m a t i n g   t h e   h e c t a r e s   o f   l a n d  

i r r i g a g e d  a n d   t h e n   m u l t i p l y i n g   t h i s   f i g u r e   b y  a per   hec tare   water   du ty .  

No estimates  were made o f   w a t e r   u s e   f o r   l i v e s t o c k  as i t  was considered t o  

be r e l a t i v e l y   i n s i g n i f i c a n t .  Two sources  of  data  were  used t o   d e t e r m i n e  

t h e   i r r i g a t e d   a r e a   i n   t h e   B a s i n .  

1) A g r i c u l t u r a l   a r e a s  were i d e n t i f i e d   f r o m  1977 c o l o u r e d   a e r i a l  
photographs and a f i e l d   r e c o n n a i s s a n c e  was c a r r i e d   o u t   t o  
de termine  wh ich   a reas   were   i r r iga ted .  

2 )   I r r i g a t e d   a r e a  was o b t a i n e d   f r o m   i r r i g a t i o n   d i s t r i c t   t a x   r o l l s  
and a t e l e p h o n e   s u r v e y   o f   i r r i g a t i o n   d i s t r i c t s   i n  1980. 

The two  data  sources  resul t 'ed i n  a lmost   the  same a g g r e g a t e   f i g u r e   f o r  
i r r l g a t e d   a r e a  i n  the   Bas in :  24,524 h e c t a r e s   u s i n g   t h e   a i r   p h o t o  

approach and  24,894 h e c t a r e s   u s i n g   t h e   i r r i g a t i o n   d i s t r i c t   f i g u r e s .  

However, t h e r e  were   seve ra l   d i sc repanc ies   be tween   i r r i ga ted   a rea   t o ta l s  

when smal ler   geographical   areas  were  considered.  Possible  sources  of  

e r r o r  and d i sc repanc ies   i n   t he   two   da ta   sou rces   a re   d i scussed   i n  

subsequent  sections. 

A. E s t i m a t i n g   I r r i g a t e d  Area  by Air Photography 

C u l t i v a t e d   a r e a  was based  on  1977  coloured a i r   photos  supplemented 
by   t he   mos t   recen t   b lack -and-wh i te   pho tos   f o r   t he   ou t l y ing   a reas   no t  
covered  by  the  colour  photographs. The i n t e r p r e t a t i o n   o f   t h e   p h o t o s  

was done  by  mapping  technic ians  wi th  the B.C. M i n i s t r y   o f  

Env i ronment .   Cu l t i va ted   a reas   were   t rans fer red   to  1:50,000  base 

maps f o r   t h e   B a s i n  as a whole, and 1:10,000 fo r   M iss ion   Creek .  Each 

p a r c e l   o f   l a n d  was g i ven  a re fe rence  number and the   a rea  measured  by 
t h e   d i g i t i z e r   e n t e r e d   a g a i n s t  it. Each p a r c e l   o f   l a n d  measured  by a 

d i g i t i z e r   f r o m   t h e  1:50,000 ove r lays  was then  grouped  by  drainage 

sub-basin  and  the  totals  computed. 
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The c l a s s i f i c a t i o n   o f   c r o p   t y p e s  used i n   t h e   e s t i m a t e s   o f   c u l t i v a t e d  

land  a re   as   fo l lows:  

1)  Improved  pasture  and  forage  crops 

2 )  Orchards  and  Vineyards 
3)  Crop  land 

4)  Golf  courses. 

I n   g e n e r a l ,   c r o p   t y p e s   w e r e   i d e n t i f i e d   t h r o u g h   a i r   p h o t o  

i n t e r p r e t a t i o n .  Two problems  were  encountered i n   i d e n t i f y i n g   c r o p  

types.  F i r s t ,  i t  was d i f f i c u l t   t o   d i f f e r e n t i a t e  between  forage 

crops  and  cropland  and,  secondly,  there was v a r i a t i o n  between  these 

two  types  o f   c rops  f rom one y e a r   t o   t h e   n e x t .  These problems  were 

more s e r i o u s   i n   t h e   n o r t h e r n   p a r t  of t h e  Okanagan B a s i n .   F i e l d  
surveys  were made o f  t he   ques t i onab le   a reas  i n  o rde r  t o  i d e n t i f y  

c rop   t ype  and e x t e n t  o f  i r r j g a t i o n .  

Table 3 shows t h e   c u l t i v a t e d   l a n d  and i r r i g a t e d   a r e a   i n   t h e  Okanagan 

based  on t h e   a i r   p h o t o s  and f i e l d   s u r v e y s .   P a r c e l s   o f   l a n d   c u t   b y  

sub-basin  boundar ies  were  d iv ided  on a pe rcen tage   bas i s   i n to   t he  
approp r ia te   bas in .  The t o t a l   i r r i g a t e d   l a n d  based on t h i s  

c o m p i l a t i o n  i s  24,524 hectares.  

B .  E s t i m a t i n g   I r r i q a t e d   A r e a  .by I r r i g a t i o n   D i s t r i c t  Survey 

Each t r r i g a t i o n   d i s t r i c t  manager was contacted and  asked f o r  an 
e s t i m a t e   o f   t h e   i r r i g a t e d   a r e a   s e r v e d   b y   h i s   i r r i g a t i o n   d i s t r i c t .  

The t o t a l  acreage f o r   a l l   i r r i g a t i o n   d i s t r i c t s   f r o m   t h i s   s u r v e y  was 

c a l c u l a t e d  as 16,854 h e c t a r e s ;   c o n s l d e r a b l y   l e s s   t h a n   t h e   t o t a l  

i r r i g a t e d   a c r e a g e   o f  24,524 h e c t a r e s   c a l c u l a t e d   f r o m   t h e   a i r  

photos. The reason f o r   t h i s   d i s c r e p a n c y  was t h e   l a r g e  number o f  

p r i v a t e  systems,  most of  which   a re   supp l ied   by   the   ma in   va l ley   lakes  

and r i v e r s .  An e s t i m a t e   o f   i r r i g a t e d   a r e a   s e r v e d   b y   p r i v a t e  'systems 
was then made u s i n g   t h e   a i r   p h o t o  maps. P r i v a t e  systems  area was 

i d e n t i f i e d   a s   a c r e a g e   o u t s i d e   i r r i g a t i o n   d i s t r i c t   b o u n d a r i e s .  The 
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TABLE 3 

CULTIVATED LAND DISTRIBUTION 8 IRRIGATED AREA BY LAKE SUB-8A!jIN 

OKANAW RIVER DRAINAGE BASIN, 1977 

BAS I N  SUBDIVISION DESCRIPTION CULTIVATED AREA IRRIGATED AREA 
(Hectares) (Hectares) 

El 1 ison-Wood  Vernon  Creek - Clark Creek 
Lake 

- 
Winfield Area - Mood Lake  658 599 
wood Lake - West  875  869 

Total 1,533  1,468 

- 

Kalamalka Lake Oyama Creek - - 
Coldstream Creek 2,323 1 ,637 
Oym 23  14 
Kalamalka Lake - West 170  170 
Kalamalka Lake - East 59  59 

.Kalamalka Lake - North - - 

Total 2,575  1,881 

Okanagan North Vernon  1,343  1,135 
6.X. Creek - Lower 418  313 
6.X. Creek - Upper  470  397 
Greennow  Creek  60 - 
Deep Creek  9,248  833 
Irish Creek  267 1 49 
Newport  Creek  11 - 
Equesi s Creek  195 80 
Nashwi t o  Creek  21 - 
Whi  teman  Creek 6 - 
Shorts Creek 81 14 
Okanagan  Lake - E l  1 i son Park 15 - 
Okanagan Landing 202 135 
Okanagan  Lake - Vernon  West  514  154 
Swan Lake - West 481 37 7 
Swan Lake - East 759  290 
Okanagan  Lake - North  Tip 82 - 
Okanagan  Lake - North Arm  West  161 48 
Okanagan  Lake - North Arm  West  205 83 
Okanagan  Lake - North Arm  West  169  19 
Okanagan.  Lake - North Arm  West 64 15 
Okanagan  Lake - Ewing  31  2 
Okanagan  Lake - Nahun 7 

Total 14,810  4,012 

.... 
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TABLE 3 (CONTINUED) 

OKANAW RIVER DRAINAGE  BASIN, 1977 
CULTIVATED LAND DISTRIBUTION 8 IRRIGATED AREA BY LAKE SUB-BASIN 

BASIN  SUBDIVISION  DESCRIPTION  CULTIVATED AREA IRRIGATED AREA 
(Hectares)  (Hectares) 

Okanagan  Central  Kelonna  Creek  2.602 2 , 524 
McDougal  Creek  116  115 
West  Bank  Creek  349  328 
Mission  Creek  2,317  2,085 
Trepanier  Creek 58 44 
Bel  lewue  Creek  2s 2s 
Peachland  Creek  26  26 
Powers  Crekk 147 130 
Okanagan  Centre  1,406  1,371 
Okanagan  Lake  Westside 407 382 
Okanagan  Lake  Kelonna  South  371  323 
Okanagan  Lake  Ht . Boucherie S . 41  41 
Okanagan  Lake  O.K.  Mission N. 277  277 
Okanagan  Lake - Gettatly  76  76 
Okanagan  Lake - Drought  Creek 12 12 
Okanagan Lake - Peachland . 88 88 
Terrace  Creek - Lambiy Creek 6 4 
Lebanon  Creek - m e r  Creek 210 " 210 

Total 8 , 643  8,125 

Okanagan South Trout Creek  175  754 
Naramata  Creek  976  97 
Pent i c ton  Creek  33  26 
Eneas  Creek . 875- 848 
.Okanagan  Lake - Niggertoe Mtn. 67  67 
Okanagan  Lake - Penticton N. 182 780 
Penticton  Municipality - - 
Okanagan  Lake - Okanagan tlt. 131  131 

Total 2 , 760 2,704 

Skaha  Lake  Ellis  Creek - - 
Shingle  Creek/Shafford  Creek 250  250 
McLean  Creek 125  125 
Skaha  Lake - Mt. Christie 187 . 187 
Skaha  Lake - Kaleden 314 . 314 
Skaha  Lake - Okanagan  Falls 66 66 
Penticton  West 89 89 
Penticton  South 36 36 

Total 1 ,067  1,067 
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TABLE 3 (CONTINUED) 

OKANAGAN RIVER DRAINAGE BASIN, 1977 
CULTIVATED LAND DISTRIBUTION 8 IRRIGATED AREA BY LAKE SUB-BASIN 

BASIN SUBDIVISION DESCRIPTION CULTIVATED AREA IRRIGATED AREA 
(Hectares) (Hectares) 

Vaseux  Lake Shuttleworth Creek 
Vaseux  Lake East 
Vaseux  Lake  West 

36 
174 
74 

36 
174 
74 

Total 284 284 

Okanagan R i  wer Park Rill 
Vaseux 
Testa1 i nden 
Wolfcub Creek 
Okanagan R i  wer East 
Okanagan River West 
Tugul nui t Lake 
01 i ver West 
01 i ver  East . ,  

445 
14 
15 
65 
70 

33 1 
286 

1 ,230 
259 

445 
14 
75 
65 
70 

33 1 
286 

1,230 
259 

Total .. ~ . 2,775  2,775 

osoyoos Inkaneep Creek 
Haynes  Creek 
Nine M i  l e  Creek 
Deathan  Lake 
Osoyoos Lake North-East 
Osoyoos Lake West 
Osoyoos Lake - Ht.  Kruger 
Anarchist Lookout 

158 
19 

1 , 057 
410 

8 
302 

1,186 
36 

158 
79 
56 

410 
8 

302 
1,138 

36 

Total 3 , 237. 2 , 187 

GRAND TOTAL 37,681  24 , 524 
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t o t a l   p r i v a t e   i r r i g a t e d   a r e a  was e s t i m a t e d   t o  be 8,041 hectares 

which, when added t o   t h e  16,854  hectares i n   i r r i g a t i o n   d i s t r i c t s ,  

g i ves  a t o t a l   o f  24,895 i r r i g a t e d   h e c t a r e s   i n   t h e   B a s i n .  The l a t t e r  

f i g u r e  i s  v e r y   c l o s e   t o   t h e   e s t i m a t e   o f  24,524 hectares made on t h e  

b a s i s   o f   t h e   a i r   p h o t o s .  

C. Est imat lnq  Water   Dut ies 

Wi th   t he   excep t ion  o f  t h e   M i s s i o n  Creek  area,  the  water  dut ies  used 

i n   t h e   u p d a t e   w e r e   t h e  same as those  used i n   t h e  1974 Okanagan Basin 

Study. The 1974  estimates  were  based on  recommendations o f   t h e  B.C. 

M l n l s t r y   o f   A g r i c u l t u r e   w h i c h   w e r e   d e r i v e d   f r o m   c o n s u l t a t i o n s  

between i r r i g a t i o n  and s o i l   s p e c i a l i s t s .  These  recommendations a r e  

conserva t i ve  I n  t h a t   t h e y   w o u l d   b e   s u f f i c i e n t   t o  meet  requirements 

i n  a d ry   year .  They a l s o   i n c l u d e  a 10   percent   a l lowance  fo r  
.conveyance  losses. I n   t h e  case  of   Mission  Creek, a more d e t a i l e d  
s o i l  mapping  study was c a r r i e d   o u t   i n  1977-78.  This  study 

i d e n t i f i e d   a r e a s  ... w j t h   d i f f e r e n t   s o i l   t y p e s   i n   t h e   M i s s i o n  Creek 

Basln,  and  assigned  water  duties  based on t h e s e   s o i l   t y p e s .  The 

o v e r a l l   w a t e r   d u t y   f o r   t h e   M i s s i o n  Creek  area  determined  f rom  th is  

e x e r c i s e  was found t o  be  lower  than  the  1974  study  est imates.  I t  i s  
s t i l l  considered  as a dry  year  est imate;   actual   use  In  average  and 
wet  years  would be lower.  

D.  Accuracy  o f   the  Est imates 

Overa l l ,   the   es t imates   a re   reasonab ly   accura te  and  should  be  accept- 

a b l e   f o r  use I n   f o r e c a s t i n g  and op t im iza t ion   mode ls .  One problem i s  

t h a t   t h e   w a t e r   r e q u i r e m e n t s   a r e   g i v e n   o n l y   f o r  a d r y   y e a r   ( r e f e r r i n g  

t o  an e x c e p t i o n a l l y   d r y  and h o t  summer). A c c o r d i n g   t o   t h e  Okanagan 

Basln  Study  (1974),   water  use  could  be 30 p e r c e n t   l e s s   i n  a year 

where   mo is te r   and   coo le r   cond i t i ons   p reva i l ed   du r ing   t he   I r r i ga t i on  
season. It i s   t h e r e f o r e  recommended t h a t  a range o f   a g r i c u l t u r a l  
water  requirements  be  g iven,  represent ing  water  use i n   d r y ,   a v e r a g e  

and west  years. 



- 16 - 1 
I 
I 
I 
I 
I 
I 
1 
I 

It i s  recommended tha t   t he   wa te r   use   es t ima tes   ca l cu la ted   f rom  the  

a i r   p h o t o s  be  used i n   t h e   f o r e c a s t i n g  and op t im iza t ion   mode ls .  

These es t imates   a re  based  on a more consis tent   methodology  than  the 

e s t i m a t e s   o b t a i n e d   f r o m   t h e   i , r r i g a t i o n   d i s t r i c t   s u r v e y .  A bas ic  
p r o b l e m   w i t h   t h e   i r r i g a t i o n   d i s t r i c t   s u r v e y  i s  t h e   v a r i a t i o n   i n   t h e  

responses  given  by  the  system  managers  because  of   d i f ferent  manners 

I n  wh ich   the   te rm  " i r r iga ted   a rea"   can   be   in te rpre ted .   For   example ,  

one  manager may have I n t e r p r e t e d   i r r i g a t e d   a r e a   t o  be a l l   l a n d   t h a t  

i s   i r r i g a t e d   i n  a d ry   year ,   wh i le   another  manager might  have 

i n t e r p r e t e d  i t  t o  be l a n d   i r r i g a t e d   I n   t h e  most  recent  year.   Others 

m i g h t   c o n s i d e r   i r r i g a t e d   l a n d   t o  be a l l   a g r i c u l t u r a l   l a n d   c l a s s i f i e d  

as improved   l and   f o r   t axa t i on   pu rposes .   Th i s   va r ia t i on   cou ld   resu l t  

i n   s i g n i f i c a n t   e r r o r s  when t h e   d a t a   i s   d i s a g g r e g a t e d   b y   t r i b u t a r y  

source  or  sub-basin.  

. .  

A s m a l l   s o u r c e   o f   e r r o r   i n   t h e   e s t i m a t e s  i s  the  omiss ion  o f  

.... . l i ves tock   wa te r   requ i remen ts   f rom  the   ca l cu la t i ons .   L i ves tock  

r e q u i r e m e n t s   a r e   l i k e l y   t o  be l ess   t han  1 p e r c e n t   o f   t h e   t o t a l   w a t e r  

r e q u i r e d   f o r   i r r i g a t i o n  so t h e   o m i s s i o n   i s   n o t   s i g n l f i c a n t .  

However, i t  may be d e s i r a b l e   t o   e s t i m a t e   l i v e s t o c k   w a t e r   u s e   i n   t h e  

Okanagan I n   o r d e r   t o  be  consl.stent  with  methodology  used i n   o t h e r  

baslns.  

E. D i s a g g r e s a t l o n   o f   t h e   E s t i m a t e s  

The same geographical  and  temporal  breakdowns will be r e q u i r e d   f o r  

a g r i c u l t u r e  as I s  requi red  for   domest ic ,   commerc ia l  and i n d u s t r i a l  

water  use.  (See  Section  111.8.) No d isaggregat ion   by   p roduc t   t ype  

i s  t h o u g h t   n e c e s s a r y   a t   t h i s   p o i n t .  

D isaggrega t ion   o f   annua l   wa te r   use   i n to   mon th l y   wa te r   use   I s   f a i r l y  
s t r a i g h t f o r w a r d   s i n c e   i r r i g a t i o n   w a t e r   I s   o n l y   a p p l i e d   f i v e  months 

o f   t he   yea r .   Coe f f i c i en ts   were   deve loped   i n   t he  Okanagan .River  

Basin  Study  (1974)  which show the   percentage  o f   water   use   occur r ing  

i n  each of   these  months.  These c o e f f i c i e n t s  can  be   app l ied   to   the  

updated  data t o   o b t a i n  a m o n t h l y   d i s t r i b u t i o n   o f   w a t e r  use. 
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Some problems  occur when d i saggrega t ing   i r r i ga t i on   wa te r   use   by  

s o u r c e   o f   w a t e r   s u p p l y .   C e r t a i n   t r i b u t a r i e s   s e r v e   a s   t h e   s o u r c e   o f  

water   fo r   a reas   ou ts ide   o f   the i r   d ra inage  sub-bas in .   For   example ,  

M i s s i o n   C r e e k   s u p p l i e s   w a t e r   f o r   l a r g e   t r a c t s  o f  l a n d   w i t h i n   t h e  

Kelowna  Creek  drainage  basin. The bas ic   problem i s  t o   i d e n t i f y  such 

t r a c t s   o f   l a n d  and  match  them t o   t h e   t r i b u t a r y   w a t e r   s o u r c e .   T h i s  
I s  poss ib le   fo r   o rgan ized  a reas   such as i r r i g a t i o n   d i s t r i c t s  and 

m u n i c i p a l i t i e s   f o r   w h i c h   t h e   w a t e r   s u p p l y   s o u r c e  i s  known.  However, 
t he re   a re   app rox ima te l y  8,100 hectares i n  unorganized  areas  suppl ied 

by   p r i va te   sys tems .   Fo r tuna te l y ,  I t  i s  known t h a t  much o f   t h e   a r e a  

i s  I n   t h e   s o u t h e r n   r e g i o n s   o f   t h e   B a s i n  and i s  supp l ied   by   water  

f rom Okanagan R ive r .  The remainder   o f   the   unorgan ized  a rea   i s  

s c a t t e r e d  I n  smal l   pockets i n   o t h e r   a r e a s  o f  the  Basin.  The o n l y  

area  where  these  pockets  appear t o  be s i g n i f i c a n t  i s  t h e  Kelowna 
area .   F ie ld   work  may be r e q u i r e d   i n  t h i s  area i n   o r d e r   t o   s p e c i f y  

the   source   o f   water   supp ly   fo r   the   unorgan ized  a reas .  
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