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ABSTRACT 

A number o f   s t u d l e s  were  under taken  dur ing  the Okanagan Basin  Study t o  

est lmate  water   use i n  1970.  Three  general  water  use  categories  were 

examlned; ag r i cu l tu ra l ,   domes t i c -mun ic ipa l ,  and i n d u s t r i a l .  The r e s u l t s  

and  methods  used a r e  summarized I n   t h i s  paper. 

A g r i c u l t u r a l  use was est imated  by  using  land-use maps and a i r  photos t o  

d e t e r m i n e   i r r i g a t e d   a r e a s  and   t hen   mu l t i p l y ing   i r rega ted   ac reage   by   an  

es t ima te  of w a t e r   d u t y .   I n d i r e c t  methods  were.  used fo r   domest ic -  

municipal   consumption;  whereby  the number o f   c o n n e c t i o n s   t o   m u n i c i p a l  

systems  were  determlned  and  then  mult ip l ied  by  an  annual   consumption 

c o e f f i c i e n t .   I - n d u s t r i a l   w a t e r   u s e  was est imated  f rom a number o f  

ex i s t i ng   da ta   sou rces   i nc lud ing   wa te r   l i cence   reco rds ,   mun ic ipa l   reco rds  

and p o l l u t i o n   d i s c h a r g e   p e r m i t s .  
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I .  INTRODUCTION 

The o b j e c t i v e   o f   t h e  Okanagan Basin  water demand s t u d i e s  was t o   p r e p a r e  

est imates  of   the  consumptive  use o f  w a t e r   f o r   a g r i c u l t u r e ,   i n d u s t r y  and 

domestic  purposes as w e l l  as i t s  non-consumptive  use f o r   r e c r e a t i o n ,   f i s h  

and w i l d l i f e  and t r a n s p o r t a t i o n .   F i n a l   r e s u l t s  showed t o t a l   w a t e r  

wi thdrawals  i n   t h e   B a s i n   i n  1970  were  230,600 ac re   f ee t . '  O f  t h i s  
t o t a l ,   a g r i c u l t u r e   r e q u i r e d  77 percent,   domest ic  use  accounted  for  

11  percent  and  industry  12  percent.  Actual  consumptive  use  amounted t o  

102,000 a c r e   f e e t   o r  44 p e r c e n t   o f   t o t a l   w a t e r   w l t h d r a w a l .  

Th is   paper   prov ides a very   b r ie f   overv iew  o f   the  methods  used t o  

determine  consumptive  and  non-consumptive  water  uses and t h e   r e s u l t s   o f  

t he   s tud ies .  

11. IRRIGATION 

A .  I n t r o d u c t i o n  

H i s t o r i c a l l y ,   i r r i g a t i o n  has made the   g rea tes t   consumpt ive  demand on 

water   resources  o f   the Okanagan B a s i n .   I r r i g a t i o n   p r o v i d e s  a 

supplement t o   n a t u r a l   p r e c i p i t a t i o n   t o   e n a b l e   t h e   c u l t i v a t i o n   o f  

f r u i t   c r o p s  and o t h e r   c r o p s   r e q u i r i n g   l a r g e   q u a n t i t i e s   o f   w a t e r .  

S ince   the  Okanagan i s  h o t  and d r y   d u r i n g   t h e  summer months, l a r g e  

amounts o f   w a t e r   a r e   s t o r e d   t o  meet the   inc reased demands f o r  

i r r i g a t i o n .  

I r r i g a t i o n   i n   t h e   p a s t  was done  by l a t e r a l   f u r r o w s   o r   f l o o d i n g   t h e  

f i e l d s .  Today, s p r a y   i r r i g a t i o n   f r o m  a p r e s s u r i z e d   d i s t r i b u t i o n  

system i s  wqdely  used i n   t h e  Okanagan. T r i c k l e   i r r i g a t i o n  systems 

. a r e   a l s o  common. 

Background  work f o r   t h i s  Study was done i n  1970, t h e r e f o r e   o r i g i n a l  
" i m p e r i a l "   u n i t s  have  been maintained. 
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8.   Es t imates   o f   Cu l t i va ted   Area  

The f i rs t  s t e p   I n   d e t e r m i n i n g   t h e   I r r i g a t e d   a r e a s   o f   t h e  Okanagan 

Basin was t o   e s t i m a t e   t h e  amount o f   c u l t i v a t e d   l a n d .  The most 

p e r t i n e n t   r e f e r e n c e   o f   c u l t i v a t e d   l a n d   i n   t h e  Okanagan Basin was t h e  

in fo rmat ion   compi led   by   the  Canada Land I n v e n t o r y   f o r  1966.  This 

I n f o r m a t i o n  was adapted t o   s a t i s f y   t h e   r e q u i r e m e n t s   o f   t h e   s t u d y ,  

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

B a s i n .   F o r   c o n s i s t e n c y   t h e   l a n d   c l a s s i f i c a t i o n  codes  used  by t h e  

Canada Land Inventory   were   re ta ined.  

The 1966  da ta   were   t rans fer red   to  maps on a s c a l e   o f  1:50,000 and 

each  land  use  category was p lan lmetered   to   es t imate   the   acreages.  

The 1966  land  use maps and the   agr icu l tu ra l   ac reages  were   updated   by  

t r a n s c r i b i n g  new In fo rmat ion   f rom  1970  co loured   a i r   photos .  

Th is   i nven to ry  of  a g r i c u l t u r a l   l a n d   u s e   r e p r e s e n t s  a summary o f   t h e  

acreages  under   cu l t i va t ion   in   1970.   Th is   acreage does n o t  

n e c e s s a r i l y   r e p r e s e n t   t h e   t o t a l   a r e a   p r e s e n t l y   u n d e r   i r r 7 g a t i o n .  

Table 1 shows t h e   c u l t i v a t e d   l a n d   i n   t h e  Okanagan Drainage  Basin i n  

1970  broken down by  area  and Canada Land I n v e n t o r y   c l a s s i f i c a t i o n .  

C .  E s t i m a t e s   o f   I r r i q a t e d  Area 

The land  use maps produced  from Canada Land Inventory   da ta   represent  

o n l y   t h e   c u l t i v a t e d   l a n d   i n   t h e   B a s i n .   I n i t i a l   e s t i m a t e s   o f  

i r r i g a t e d   a r e a s  w e r e   o b t a i n e d   t h r o u g h   i n t e r p r e t a t i o n   o f   a i r  

p h o t o g r a p h s   a n d   d i s c u s s i o n s   w i t h   g r o w e r s   a n d   i r r i g a t i o n   d i s t r i c t  

managers I n   t h e   v a l l e y .  However, s ince   p lan imeter ing   p roduced a 

smal l  amount o f   e r r o r   ( b y   i n c l u d i n g   r o a d   a l l o w a n c e s ,   b u i l d i n g s  and 

f a r m y a r d s ) ,   t h e   f i n a l   i r r i g a t e d   l a n d   a r e a  was der ived   by   reduc ing   the  

p l a n i m e t e r   t o t a l s  by 1 0   p e r c e n t   i n i   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  and  by 5 percent   in   unorgan ized  a reas .  The r e d u c t i o n   i n  

t h e   i r r i g a t e d   l a n d   a r e a   f o r   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  by tak ing  the  average  d i f ference  between  p lan imeter  

area on a i r  photos and t h e   t a x - r o l l   a r e a s   o f   i r r i g a t e d   l a n d .  
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TABLE 1 

OKANAGAN R I V E R  ,BASIN 

CULTIVATED LAND 1970 

LAND CLASSIFICATIONS 
WITHIN WATERSHED 

LOCAT I ON 
H G A P TOTAL 

NORTH OKANAGAN 
(acres  1 

Organi zed Area 46 
Unorganized  Area  943 
T o t a l s  989 

OKANAGAN LAKE 
Organi zed Area 1,155 
Unorganized  Area 409 
T o t a l s  1,564 

OKANAGAN R I V E R  
Nor th   Sec t ion :  

Organized  Area 
Unorganized  Area 44 
T o t a l s  44 

- 

Middle  Section.: 
Organi zed Area  36 
Unorganized  Area  372 
T o t a l s  408 

South  Sect ion:  
Organized  Area . -  
Unorganized  Area - 
T o t a l s  - 

T o t a l   f o r   R i v e r   S e c t i o n  452 

40 
40 

- 

23,401 
3,044 

26,445 

71 9 
296 

1,015 

2,684 
770 

3,454 

3,268 
1,354 
4,622 

9,091 

498 
16,349 
16,847 

282 
377 
659 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 

- 544 
3,424 20,756 
3,424 21,300 

16,508 41,346 
11,769 15,599 
28,217 . 56,945 

501 1,220 
1,204 1,544 
1,705 2,764 

12 2,732 
2,042 3,184 
2,054 5,916 

127 3,395 
1,168 2,522 
1,295 5,917 

5,054  14,597 
....................................... 

Total   Organized  Area  1,237 30,072  780  17,148  49,237 

Total  Unorganized  Area 1,768  5,504  16,726  19,607  43,605 

T o t a l   C u l t i v a t e d  
Acreage  3,005  35,576  17,506  36,755  92,842 

G - Orchards  and  Vineyards - t , r e e   f r u i t s  and  grapes 
H - H o r t i c u l t u r e  - vegetables,   market   gardens,   nurser ies,   f lowers 
A - Cropland - sugar   beets ,   po ta toes ,   assoc ia ted   fa l low and l a n d   i n   t h e  

P - Improved  Pasture  and  Forage  Crops - hay, a l f a l f a ,   e t c .  
p r o c e s s   o f   b e i n g   c l e a r e d   f o r   c u l t i v a t i o n  
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Table 2 summarizes t h e   d i s t r i b u t i o n   o f   a g r i c u l t u r a l  and l r r l g a t e d  

l and   by   reg ion   w i th in   t he   Bas in .   No te   t ha t   t h ree -quar te rs   o f   t he  

l a n d   I r r i g a t e d  I s  I n  Okanagan Lake  Region.  Water  supply f o r   t h e s e  

lands i s  p r i m a r i l y  d rawn   f rom  the   t r i bu ta ry   s t reams   i n to  Okanagan 

Lake.  Most o f   t h e   r e m a i n i n g   i r r i g a t e d   l a n d s   a r e   i n   t h e   s o u t h e r n   a r e a  

o f   t h e   B a s i n  and are  suppl ied  f rom  the  mainst ream  system. 

TABLE 2 

OKANAGAN R I V E R  BASIN: 

AGRICULTURAL AND I R R I G A T E D  LAND BY REGION (1970) 

CULTIVATED BUT TOTAL 

REGION ( 1970) ( 1970) ( 1970) 
I R R I G A T E D  LAND NOT I R R I G A T E D  CULTIVATED LAND 

Acres  Acres 
. -- 

Acres 

NORTH OKANAGAN 2,000 
OKANAGAN LAKE 44,070 
OKANAGAN R I V E R  14,000 

19,300 21 , 300 
6,700  50,770 

- 14,000 

TOTALS 60,070  26,000 86,070 

F i g u r e  1 shows t h e   e x i s t i n g  and p o t e n t i a l   i r r i g a t i o n   a r e a s   w i t h i n   t h e  

Basin i n  1970. Most o f   t h i s   p o t e n t i a l   i s   l o c a t e d   i n .   t h e   c o o l e r  

nor thern   a reas   a t   the   Bas in   where  i t  i s  p r e s e n t l y   b e i n g  used  as 

pasture.  Some p o t e n t i a l   i r r i g a t i o n   a r e a s   e x i s t  on Indian  Reserves 

south   o f   Pent ic ton .   Tab le  3 prov ides a break down o f   i r r i g a t e d   l a n d  

i n t o  s i x  c rops   f o r   t he   t h ree   separa te   reg ions   i n   t he   Bas in .  
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TABLE 3 

OKANAGAN R I V E R  BASIN: 

IRRIGATED CROPS BY REGION, 1970 

(Acres) 

~~~ ~~ ~~~ ~ 

FORAGE 
TREE NURSERY FIELD CROPS 81 

R E G I O N  FRUITS GRAPES CROPS VEGETABLES CROPS PASTURE TOTAL 

NORTH OKANAGAN - - 80  140 340  1,440 2,000 
OKANAGAN LAKE 23,100 1,500 460  650 - 18,360 44,070 
OKANAGAN R I V E R  8,720 800 160 420 - 3,900 14,000 

BASIN TOTALS 31,820  2,300 7 00 1,210  340  23,700  60,070 

D .  E s t i m a t e s  o f  Water  Requlred 

S i n c e   f e w   i r r i g a t i o n   d i v e r s i o n s   a r e   m o n i t o r e d   t o   p r o v i d e   r e l i a b l e  

In fo rmat ion ,   the   es t imates  o f  water   use   a re   the   p roduc t   o f   the  number 

o f  acres  o f   land  t imes  the  water   duty   in   feet .   Water   duty  i s  de f i ned  

as t h e  amount o f   w a t e r   p e r   u n i t   a r e a .   I n   t h e  Okanagan i t  f a l l s  

w i t h i n   t h e   r a n g e  o f  1 . 5   f e e t   a t  Glenmore, t o  5.2 f e e t   i n   t h e   S o u t h e r n  

Okanagan  Lands I r r i g a t i o n   D i s t r i c t .  Water d u t i e s   a r e  a f u n c t i o n   o f  

t he   t ype   o f   so i l ,   t opography ,   e leva t i on ,   l eng th  o f  growing  season  and 

t h e  amount o f  summertlme p r e c i p i t a t i o n .   A l t h o u g h  some accu ra te  

i n f o r m a t i o n  was a v a i l a b l e  on a few d i s t r i c t s  where d e t a i l e d   s o i l  

surveys  had  been  carr ied  out,  only  averages  could be o b t a i n e d   f o r   t h e  

m a j o r i t y   o f   a r e a s .  

A v e r a g e   f a r m   d u t i e s   w e r e   c a l c u l a t e d   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  and 

t r i b u t a r y   b a s i n s   o f   t h e  Okanagan.*  These d u t i e s  were  est imated  by 
l o c a l   i r r i g a t i o n   s p e c i a l i s t s  based on t h e i r  knowledge o f  i r r i g a t i o n  

Canada-Brit ish  Columbia Okanaqan Basin  Agreement,  Prel iminary  Report 
No. 13,  Water Demand Studies,  December 1971,  pp.  16-17. 
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p r a c t l c e s  and water  requirements i n   t h e   a r e a .  The q u a n t i t y   o f   w a t e r  

used f o r   a g r l c u l t u r a l   i r r i g a t i o n   i n   t h e  Okanagan was t h e n   c a l c u l a t e d  

by m u l t l p l y l n g   t h e   w a t e r   d u t i e s   b y   t h e  amount o f  i r r i g a t e d   l a n d   i n  

each  sub-region.  Table 4 shows t h e  amount o f  water  withdrawn  and 

consumed b y   a g r i c u l t u r e   b y   s u b - r e g i o n   i n   t h e  Okanagan Basln. 

E .  Seasonal  and  Yearly Demand V a r i a t i o n s  

The demand f o r   w a t e r   i n   t h e   g r o w i n g  seasons f l u c t u a t e s   f r o m  20 t o  30 
percent   f rom a wet  year t o  a dry   year .  A s t r o n g   i n c r e a s e   i n  demand 

i s  a lso   observed  dur ing   the   g rowing  season.  Table 5 shows t h e  

c o e f f i c i e n t s  used fo r   es t ima t ing   mon th l y   w i thd rawa ls  and re tu rn   f l ows  

o f   w a t e r   f o r   a g r i c u l t u r a l   u s e   i n   t h e   B a s i n .  When t h e   c o e f f i c i e n t s  

a r e   m u l t i p l i e d  by  annual   wi thdrawal   or   re turn  f lows,   the  est imates of  

the  monthly  water  use  are  determined. The wi thdrawal  o f  water i s  
g r e a t e s t   d u r l n g   t h e  peak growing  months  Juqe,  July  and  August,  with 

l e s s e r  demands o c c u r r l n g   i n  May and  September. 
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TABLE 4 

OKANAGAN RIVER BASIN:  ESTIMATED WATER USE, 1970 

( Acres- feet )  

LOCATION/REGION 
AGRICULTURAL 

Water  Water 
Acres Wi t hd  rawn Consumed 

1 .   T r i b u t a r i e s  44,471  113,710 
Mainstem  Lakes 
Okanagan R i v e r  
and Wel ls  15,599  64,030 

2.  Organized  Areas 42,199 122,424 
Unorganized  Areas 17,871 55.31 6 

I I 

56,855 

32,015 

61,212 
27,658 

3. Okanagan Lake 
Okanagan R i v e r  

45,714 112,800 56,400 
14,356 64,940 32,470 

TOTALS 
~ 

60,070 177,740  88,870 

* Inc ludes   Nor th  Okanagan Region 

TABLE 5 

OKANAGAN R I V E R  BASIN: 

COEFFICIENTS(a) FOR ESTIMATING MONTHLY  WITHDRAWALS AND RETURN FLOWS 

FOR AGRICULTURAL USE I N  ALL REGIONS 

Year1  Jan.  Feb.  Mar.  Apr. May Jun. J u l .  Aug.  Sep. Oct.  Nov.  Dec. 
To ta r  

WITHDRAWAL 1.00 0 0 0 0 .15 -.25 .25 . 2 5  .10 0 0 0 

RETURN FLOWS 1.00  .04  .04 .03 .04 .ll .14  .15  .14  .12 .09 .05 .05 

Source: T.A.J. Leach, Okanaqan Bas in   I n f l ow   Oe te rm ina t ions ,   Repor t  
No. 1714,  Water  Invest igat ions  Branch. B.C. Water  Resources 
S e r v i c e ,   V i c t o r i a ,  B.C., 1970. 

a- These c o e f f i c i e n t s   a r e   f a c t o r s   w h i c h ,   m u l t i p l i e d   b y   a n n u a l  
w l t h d r a w a l   o r   r e t u r n   f l o w s ,  will prov ide   es t ima tes   o f   mon th l y  
water  use.  Consumptive Use i s   c a l c u l a t e d   f r o m   t h e  amount d i v e r t e d  
less   the   re tu rn   f low,   month .by   month .  



- 9 -  

111. MUNICIPAL AND DOMESTIC WATER USE 

A. Methods f o r   E s t i m a t i n q   M u n i c i p a l  and  Domestic Use 

Because o f  t he   l ack   o f   de ta i l ed   mun ic ipa l   wa te r   w i thd rawa l   reco rds ,  

r e s i d e n t i a l   w a t e r  use  had t o  be  est imated  by  Indirect   methods. A 

f i g u r e   o f  0.75 ac re   f ee t   pe r   connec t ion   pe r   yea r  was a r r i v e d   a t  based 

on a number o f   s o u r c e s   i n c l u d i n g   r e c o r d s   o f   l o c a l   m u n i c i p a l i t i e s  and 

improvement d i s t r i c t s   w i t h  metered  water ,   engineer ing  s tud ies 

prepared  by   the   c i t y   o f   Ke lowna and a number o f   s tud ies   under   t he  

A g r i c u l t u r a l  and  Rural  Development  Act. The number of   domest ic  

connect ions  were  obta lned  f rom  munic ipa l  and w a t e r   d i s t r i c t   r e c o r d s .  

Domest ic   water   w i thdrawals   fo r   bo th   ru ra l  and urban  areas was 

es t imated  by   app ly ing   the   average  f igure   o f  0 .75 a c r e   f e e t '   t o   t h e  

number o f   a v a i l a b l e   c o n n e c t i o n s .  

To improve  the   accuracy   o f   the   mun ic ipa l   water   w i thdrawal   es t imates ,  

the   mun ic ipa l   connect ions   o ther   than  domest ic   use   were   d iv ided  in to  

t h e   f o l l o w i n g   c a t e g o r i e s :  

1. Commercial (ho te l s ,   mo te l s )  .... 2.0 ac re - fee t / connec t ion  

2. Commercial ( o t h e r ) .  ........... . O .  5 ac re - fee t / connec t ion  

3 .  P u b l i c   A u t h o r i t y   ( s c h o o l s )  ..... 5.0 ac re - fee t / connec t ion  

4 .  P u b l i c   A u t h o r i t y   ( o t h e r ) .  .... ..l .O  a c r e - f e e t j c o n n e c t i o n  

5.  Mun ic ipa l  ...................... 1.0 ac re - fee t / connec t ion  

The a v e r a g e   w i t h d r a w a l   f i g u r e s   f o r   t h e   d i f f e r e n t   c a t e g o r i e s   o f  

connections  were  based on a small   sample  of  metered  connections i n  

t h e  Okanagan Basin. 

Table 6 shows the  annual   domest ic   water   requi rements  by  reg ion  and 

t h e  number o f   c o n n e c t i o n s   i n  each reg ion .  The annual  water 

requirements  are  broken down i n t o  annual  water  withdrawn and annual 

water consumed. 
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TABLE 6 

OKANAGAN RIVER BASIN: 

ANNUAL DOMESTIC WATER REQUIREMENTS BY REGION, 1970 

ANNUAL WATER ANNUAL WATER 
NUMBER OF WITHDRAWAL CONSUMPTION 

REGION CONNECTIONS (ACRE-FEET) (ACRE-FEET) 

NORTH OKANAGAN 
OKANAGAN LAKE 
OKANAGAN R I V E R  

7 59 570 
29,271 22,186 

2,666 2,108 

199 
7,767 

741 

TOTALS 32,696  24,864  8,707 

Source:  Canada-Brit ish  Columbia  Water Demand Stud ies ,  Okanagan Bas in  
Agreement, B.C. M i n i s t r y  o f  Environment  and  Environment 
Canada, B.C., 1972. 

8.  Seasonal V a r l a t l o n   i n   D o m e s t i c  Demand 

There i s  a t h r e e   f o l d   i n c r e a s e   i n   m u n i c i p a l  and domestic  use i n   t h e  

summer compared t o   t h e   w i n t e r  months.  Table 7 shows c o e f f i c i e n t s   f o r  

es t ima t ing   mon th l y   w i thd rawa l  and r e t u r n   f l o w s   f o r   d o m e s t l c  ,use i n  

t h e  Okanagan R i v e r   B a s i n .   M u l t i p l y i n g   t h e   c o e f f i c i e n t s   b y   t h e   a n n u a l  

w i t h d r a w a l   o r   r e t u r n   f l o w  will prov ide   es t ima tes  o f  month ly   water  

use.  Consumption  can  be  determined  by  substract ing  return  f lows  f rom 

the  volume  wi thdrawn. 
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IV. INDUSTRIAL WATER USE 

A.  Methods f o r   E s t l m a t l n q   I n d u s t r i a l  Water Use 

To a r r i v e   a t  a r e a s o n a b l e   e s t i m a t e   o f   i n d u s t r i a l   w a t e r  use, a v a r i e t y  

o f   in format ion  sources  were  used.  These  .sources  Included: 

i) an  economlc q u e s t i o n n a i r e   d i s t r i b u t e d   t o  some o f   t h e   l a r g e r .  
. employers  under a separate  study; 

iii) p r o v i n c i a l   w a t e r   r i g h t s   l i c e n c e s ;  and, 
ii) munic ipa l   records  o f  i n d u s t r i a l   w a t e r  use; 

i v )  B.C. Po l lu t ion   Cont ro l   Branch  d ischarge  permi ts .  

Where discrepancies  between  the  sources  occurred,  data  were  obtained 

by  personal   communicat ion  wi th  p lant  managers.  

Table 8 prov ides   the   annua l   indus t r ia l   water   requ i rement   by   reg ion  
and i s  d iv ided   i n to   wa te r   w i thd rawn  and  water consumed. No te   t ha t  

t h e  Okanagan lake   reg ion   accoun ts   f o r  90  percent o f  the   water  

wi thdrawn and  consumed. 

TABLE 8 

OKANAGAN R I V E R  BASIN: 

ANNUAL INDUSTRIAL WATER REQUIREMENTS BY REGION, 1970 

'ANNUAL WATER WITHDRAWN ANNUAL WATER 
SURFACE GROUNDWATER TOTAL CONSUMPTION 

REGION ( a c r e - f e e t )   ( a c r e - f e e t )   ( a c r e - f e e t )   ( a c r e - f e e t )  

NORTH OKANAGAN 250 250  500 75  
OKANAGAN LAKE 25,090 91 0 26,000 4,100 
OKANAGAN R I V E R  1,000 500 1,500 225 

TOTALS 28,000 4,400 

Table 9 g i ves  a breakdown o f   t h e   B a s i n ' s   i n d u s t r i a l   w a t e r  use i n t o  12 

i n d u s t r i a l   s e c t o r s .  Water  withdrawn  and  water consumed i s  g i v e n   f o r  

each i n d u s t r i a l   s e c t o r .  
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TABLE 9 

O W W  RIVER BASIN: 

INDUSTRIAL WATER  USE BY SECTOR, 1970 

SECTOR 

NUMBER WATER WITHDRAWN PERCENT  WATER 
OF (acre feet) CONSUMED CONSUMED 

OPERATIONS Surface Ground Total  (acre feet) 

1.  Meat 8 Dairy  Products 13  250  250 500 20%  100 

2. F r u i t  8 Vegetable Canners 11 500 negl ig ib le  500 30%  150 

3. Wineries,  Soft  Drinks 8 

D i s t i  1 l e r s  11 6,950 50  1,000 10% 7 0 0  

4. Other Food 8 Beverage 

Industr ies 19 50 negl ig ib le  50 40% 20 

5. Sawnills 8 Planning  Mi l ls  16  9,500  500  10,000 10% 1 ,ooo 

6. Other Wood Industr ies 51 5.800  200  6,000 10% 600 

7. Metal  Fabricating 8 

Transport Equipment 51 90 10  100 30% 30 

8. Non-Metal i c  Mineral 

Products 

9.  Other  Manufacturing 

25 300 100 400 10% 

80 150 50 200  20% 

40 

40 

10. Logging 103  50 50 100 30% 30 

11. Packing Houses 20 950 400 1,400 10%  140 

12. Mining 6 1,750 negl ig ib le  1,750 902 1 ,550 

TOTAL 466 26,340 1 ,660 28,000 162 (av.1 4.400 

I 
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Wood i n d u s t r i e s   w i t h d r a w   t h e   l a r g e s t   p r o p o r t i o n   o f   w a t e r  ( 5 7  percen t )  

b u t   o n l y  consume 10   pe rcen t   o f   t he  amount withdrawn. On t h e   o t h e r  

hand, the   min lng   sec tor   Wi thdraws  on ly   about  s i x  p e r c e n t   o f   t h e   t o t a l  

b u t  consumes 90  percent  of   what i t  withdraws. As a r e s u l t ,   t h e  

amounts consumed by  each  sector  are  about  equal .   Together,   the  two 

sec tors   account   fo r   about  7 2  percen t   o f   t he   t o ta l   wa te r  consumed by 

i n d u s t r y   I n   t h e   B a s i n .  

6. Seasonal   Var ia t ion i n   I n d u s t r i a l  Demand 

I n d u s t r i a l  demand fo r   wa te r   has   on l y  a s l i g h t  seasona l   f luc tua t ion .  

There I s  a gradual   increase i n   t h e  demand f o r   w a t e r   i n   t h e  summer, 

w i t h  a peak i n  demand o c c u r i n g   i n  September.  This v a r i a t i o n   i n  

demand o c c u r s   b e c a u s e   o f   t h e   i n c r e a s e d   a c t i v i t y   i n   ' f r u i t   p a c k i n g  and 

p r o c e s s i n g   p l a n t s  as the   c rops   a re   harves ted .  

Table  10 shows t h e   c o e f f i c i e n t s  used t o  produce  est imates o f  monthly 

i ndus t r i a l   wa te r   consumpt ion   I n  19-70  and t o   p r e d i c t   f u t u r e   i n d u s t r i a l  

water  use. These c o e f f i c i e n t s  were   es t imated   p r imar i l y   f rom 

munic ipa l   records  which showed d i s t r i b u t i o n   o f   i n d u s t r i a l   w a t e r  

wi thdrawals .  

TABLE 10 

OKANAGAN R I V E R  BASIN: 

COEFFICIENTS FOR ESTIMATING MONTHLY CONSUMPTIVE USE 

FOR INDUSTRIAL PURPOSES 

Jan. Feb. Mar.  Apr. May Jun. J u l .  Aug. Sep. Oct. Nov. Dec. The 
Year 

.07  .07  .07  .07 .08 .09 .10 .ll .12  .08 .07 .07 1 .OO 
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V .  I N  CHANNEL REQUIREMENTS 

A .  Flow  Requirements 

I n   t h e  Okanagan Bas in   there   a re   concerns   about   low  f low  requ i rements  

f o r  salmon  and h i g h   f l o w   c o n d i t i o n s   w h i c h   r e s u l t   i n   f l o o d s .  Minlmum 

f l ow   requ i remen ts   a re  recommended by  Department o f  F i s h e r i e s  and 

Oceans t o   m a i n t a i n  a su i tab le   env i ronment   fo r   sa lmon.  

Table  11 shows the   mon th l y  recommended f l o w  o f  t h e  Okanagan R iver .  

Improvements t o   t h e   R l v e r  Channel  have r e s u l t e d   i n   l o w e r   f l o w s   i n  

some months i n   o r d e r   t o   c o n s e r v e   w a t e r .   I n   c e r t a i n   m o n t h s   t h e s e  

f l o w s   a r e   n o t   s u f f i c i e n t   t o  meet t h e  recommended f l o w   f o r  salmon. 

It i s  a l s o   r e c o g n i z e d   t h a t   l o w   f l o w s   a r e  a c o n s t r a i n t   t o  kokanee  and 
t r o u t  spawning i n   t h e   t r i b u t a r y  streams t o   t h e  malnstem.  Diversion 

o f   w a t e r   f o r   a g r i c u l t u r a l  and domest ic   purposes  has  led  to  a d e c l i n e  

i n   s u i t a b l e  spawn ing   a reas   f o r   t hese   spo r t f l sh .  However, l i t t l e  work 

has  been c a r r i e d   o u t   i n   d e v e l o p l n g  minimum f lows  fo r   op t imum 

s p o r t f i s h   p r o d u c t i o n  and .no recommended f lows  were  set  up f o r  most 

t r i b u t a r i e s .  
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TABLE 11 

OKANAGAN R I V E R  BASIN: 

SUMMARY OF FISHERY AND MINIMUM FLOW REQUIREMENTS, 1970 

FISHERY REQUIREMENTS MINIMUM FLOW 
Minlmum I n  Okanagan R i v e r  Channel Okanagan R i v e r  
Flow a t  below S.O.L.I.D. Dam b e l  ow 

MONTH osoyoos P e n t i c t o n  Dam 
Lake Des i rab le  Maximum Mlnlmum  1970 Wi th  
ou t  1 e t  Range (Grave l   F i she ry  Con- Improve- 

c . f  .s. c . f  .s. c . f  .s. c . f . s .   c . f . s .   c . f  . s .  
Scour) F1 ow d i t i o n s  ments 

APRIL 175 - 10000 

M A Y  

JUNE 

JULY 1-15 

16-31 100 

AUGUST 100 300 - 450 

SEP. 1-15 300 - 450 

100 
1.6-30 350 - 550 

OCTOBER 

NOVEMBER 

DECEMBER 

JANUARY 

FEB. 1-15 

16-28 

MARCH 

~~~ ~ 

175 

300 

300 

350 

300 

300 

300 

300 

300 

300 

300 

300 

100 

100 

100 

100 

100 

100 

100 

100 

350 - 550 350 100  100 

175 - 1000  1000  175  100  100 

175 - 1000  1000  175  100 100 

1 7 5  - 1000  1000  175  100  100 

175 - 1000  175  100  100 

175 - 1000 1000 175  100  100 

175 - 1000  175  100  100 
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