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I s ubmit herewi t h e s timates of minimum flow 
r equ i r e me nts f o r Ok anaga n tributnry s tream s for t he propa
gat i o n of s a lmo n id fi s h s p ecies end emic t o the mainstem l ak e s . 

Thes e e s timate s are c o nf ined to those tributaries 
wh ich a ppear to have s uff i c i e nt wa t e r-yield po tentia l t o c o n 
sis tently mee t fi s hery req u i r emen t s if s o direc t ed . A general 
characteri zation o f these tr ibutar i es along with a s umm a r y of 
prescribed minimum flo ws i s given i n Tab l e s l a nd 2 . Flow 
requi r e men t s a r e ou tli ned in mor e de t ail i n Tab l e 3. Thes e 
es t i ma t es we r e made, in cons u lt t i o n with B. C. Fish a nd Wild life 
personne l , on the bas i s o f s t ream channel a nd s ubs t rat e chara c ter 
i st ics , along wi th the observed impact o f meas ured flo ws on 
Kok anee s pawning migra t i ons in 19 71 . 

When asse s s ing and app lying t h e e s timat~ s g i ven, 
the fol l owing points s h o u ld be ho r ne cons tan tly in mind : 

( 1 ) The f lows recommended a r e tho se co nsider ed minimal to be 
cons i s t ent with pres e nt channe l co nf igu r a tions and substrates . 
If on ly a fractio n o f t h e r e c Cfmme nded flows could be guarante ed, 
it might b e possible to accommodate s uch le s ser f l ows i n some 
t r i buta ries (e.g. Trep an i e r, Shor t s , Trout) through mod if ic a tion 
of exis ting channel and s ub s tra te char a c teristics . 

(2 ) I t is emphasi z ed th a t the fl ows recommended are c ons i der ed 
minimal to a ccommod ate spawn i ng and e ns ure incub at i on of t h e 
resu l t i ng eggs . Somewh at high e r guaranteed f lows would , in 
most caseu , enhance f ishery pot enti a l s . 

(3 ) It is impe r at i v e t ha t f l ows occ u r abov e ground level, i. e . 
f l ows are of no a vail if t hey d i sch rge beneath the str eam b ed . 
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(4) Guaranteed flows, to be useful for fish propagation must be 
absolutely without interrupt ion: 

a) 	 In s pace a nd time during migration of adul ts and des cent 
of fry. 

b) 	 In time, during incubation of eggs. 

(5 ) Some conserv a tio n of wa ter c ould probably be achieved by 
precise matching o f spawni ng d ischarge t o co incide wi t h the 
actual onset of s pawn i ng migrat ions. Timing o f these r u ns v ar i es 
among s t reams and amo ng ye ars , and may necessi tate some trade-off 
of t he September and October fl ow d ema nds i n c e rtain years. 

(6 ) The fl ows pres c r i b ed in Tab l e 2 fo r inc uba t i o n, h a tching 
and descen t of fry (Nov .-May f o r kokanee, and June-Dec . f or 
rainbow t rout) a r e predic a t e d t o a high y i eld of f r y f r om depos ited 
eggs . Inab ili t y o f a part icu l ar wa t e rsh ed to co n s i s t e ntly delive r 
f l ows of the p r e scribed ma gnitude s hou l d not ne gate d e v e lopment 
of the s t ream f or s a l mo nid propag a tio n , p r ovided th at availab l e 
wa t e r c an be r ationed t o prov i d e: 

a) 	 adequate d i sch a r ge fo r acc ess and s pawning , alo n g with 

b) 	 a co ns tant di s ch arge of s ome magni t ude a pproach ing 
that recomme nded in Tab l e 3 during t h e ensu i ng deve l o p 
menta l and d e s cent per iod s . 

Deve l opmen t o f rationing c apaci t y to eff i ciently utili ze ava il 
abl e wa t er in high-water ye a r s would , of cours e , enhance the fis h 
r earin g c apacity of suc h s treams. 

(7) Flows i n exc e ss of 2-3 t imes thos pr e vailing dur i ng s pawning 
wou ld b e und es i r able dur ing incubation because o f antici pate d 
s c ouring of eggs fro m t he grave l s . 

(8) Provi sion must be made fo r an annu 1 spr ing fre s het t o remove 
si l t a ccumu lations. Freshe t flo ws of a magn i tude exceed ing tho se 
g ive n in Table 3 may be neces sary in p r actice to a tt r act a nd pro 
vide acce ss t o s pawning-migrant ra inbow t r out . 

(9) Prov i s ion o f gu a r a nt eed di scharge , to be meaningf u l f or 
fi s herie s , must be a c companie d by: 

a) 	 Guaran t eed wa t e r qu a li ty. Mo s t s t r eams a t p resent appear 
to be s uitab l e i n t erms of t empe ratur e, di ssolv ed oxygen, 
pH, and t oxicant s . Some have excess ive t u r bid i ty . 

b) 	 Guaranteed c ompat ib l e l a nd u se. Oppor tunities for 
s almo n id propaga tio n a r e c u rta i l e d by d yking , c h anne l iz
a t i o n, and r emov a l 0 cov r. 

c ) 	 Gu aranteed access , i n both d irect ions . Thi s entai l s : 
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i) 	 screening of irrigation diversions against down
streaming fry, 

ii) modifying minor irri~ ation dams during spawning runs, 

iii) installing, improvinq and maintaining fishways in 
major dams and obstruc t ions, 

iv) a conti nuing program of channel c l earing (wind f al l s, 
log jams, etc.). 

(10) In the event that fl ow requir ement s could be met for only 
one or the other spec ies ( rai nbow trout or kokanee), reference 
would have to be made t o t he geographic dis t ribu t i on of total 
reproductive opport un i t i es, and t h e nature of t he sport-fishing 
demand. 

( 11) Th e sch e d u l e o f p rio rit ies g iven in Tabl e 2 invo lves a 
comp l ex , basically i n t u itive consid e r ation o f s e v eral f actors , 
i nc l uding : 

a ) 	 Natural pote ntial (inc l u ding present c apability) o f 
the particul a r str e am . 

b ) 	 Location of the s tre am i n r e lation to overall d i stri 
bution o f r e p r oduct ive oppo r tunities f o r the lake as 
a whole . 

c) 	 App arent fea s ibi l ity and costs of mee ting requi r ements 
under (9) above. 

(12) In additio n to the maj o r tributari e s, a complete a sses s men t 
of salmonid reproductive opportunities in the Okanagan must con
sid er : 

a) 	 The potenti al of the Okanagan River fo r propagation 
of bo t h rainb ow trout and kok anee. 

b ) 	 The potential (as ye t u n p roved) of the s hores of the 
mains tem lakes f o r p r o pagation of kokanee. 

c) 	 The potential of s eve r al minor tributarie s (En e as, 
Lambly, Naswhito , Irish, Deeper, Chute, Naram a ta, 
McLean , Ink anee p) to suppor t salmonid reproduc tion in 
high-water years. Thes e watersheds appear t oo small 
or otherwise unsuitable to warrant inte nsive manage
ment of their s almo nid- p r oduc ing capabilities . However, 
their probabl e (albeit i n ter mitten t) contribution of 
rainbow trout s hou ld r eceive consideration in futur e 
land u s e plannin g. 

d) 	 The f e asibility of s upplementing natural r e p roduc tion 
wi th hatcheries and sp a wning c hannel s . 
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(e) 	 The implications of introducing sport-fish species no t 
dependent on s t reams f o r reproduc t ion ( e . g . lake trout) . 

,j)~ (J , ;(vo ~sl'i 
Gordon D. Koshinsky, 
Research Scient i st, 
Fisheri es Research Board o f Canada. 

GDK:RM 




r C .r: lZ;:it in t w nq ~ppor tun't_ nj 0 • 
rl.bu 'l.ry r 

Range uf ob~ . 
Esti '1ated d ~s("large 

relat i ve Es t. No. dur ng 19 71 
spawnin g kokanee kok anee 
potentia l spawners spawning 

St.ream sq . yard s a , b 1971 per iod , c fs Remark s 

Trout 8 ,000- o 6.6-51.0 Extens i ve capital work s 
required. Silt prob lem. 

Peachland 

Trepanier 

Power s 

Shorts 

Whiteman 

Equesi s 

Deep 

BX upper 

Vernon , upper 

1,000 

5,000

12, 000

11, 000 

4,000 

35, 000 

? 

3 , 000 

11, 000 

36, 000 

10,00 0 

7 ,0 00 

+ 

1 , 000 

28 , 0 00 

+ 

2.5-11. 8 

1. 8- 5 . 2 

2.4- 5. 7 

0 . 7- 1. 6 

3.2- 5 . 3 

8 . 2-12 . 4 

5 . 5- 8. 1 

0 . 9 - 5 . 3 

4 . 3- 6 . 0 

Phys i cal improvements being 
undertaken. 


Sub-opt ima l substr a t e increas e~ 


f l ow r equir ement. 


Some e xcellent habi t a t . 

Good potential . Sub-channe l 

d i sch a r ge. 


Considera b l e po t e n t ial . 


I ndian r e ser v e . 

r e quired . 

~ 

Needs more a s s essment. 


Needs more a ssessme nt . 


Substra t e bad ly si l ted. Con

t r o l needed o n Elli son Lake. 


Vernon , lOvJer 4, 0 00 1 , 0 00 + 7 . 3-10 . 3 Mu c h cultural i n t erfere nce. 

Colds t ream 19 , 000 60 , 000 7 . 8-10 . 5 Good h abitat. 

Kelowna 16, 0 00  ° 8 . 3-10 . 2 Re s t oration c o s t s a nd 
c a t i ons proh i b itive. 

i mp l i 

Miss i o n 5 7, 00 0= 380 , 000 1 3 . 7-62 . 2 Req u i r e modificatio ns to 
Smi th-Alp hon s e f i s hway. 

Pentic t o n 3 , 000  + 2. 4-14. 0 Re s t ora tion cos t s a nd 
cat ions prohib itiv e. 

impli 

Sh i ng l e 7, 000 o 0 . 0 3 . 9 Ind ian reser ve . 
b l em a t mou t h . 

Dyking pr o

aBased on Ga l braith , D.M. a nd G. D. Tay lor , 1970 . F i s h habitat s urve y Okanagan 
tr i butary s treams , 196 9 . Rep. B. C. Fish Wi l d l. Br . 2 10p. 

b(_) i ndicat es fu ll po t entia l c an o n l y be r e a lized through mass i ve effort and 
expenditur e in addition to regul a t i n g di s cha r ge. 



ug~e~~e minimum flow requ~r m lt~ ·or salmonid s p awning in ma j o r 
Jan tr ibu ary stredm.• 

Sugge"ted min . 
rl isch 3.rge z cf::: Order 
Spawning Where rlischar ge requ i r ed , o f 

.Jtream run Incubat ion mouth to - p r iority 

rout 15 10 Mile 1.3 (start c f canyon) 2 

each';'and 4 . 5- 5 2. 5-3 Mi le 0 . 8 ( imp a ss i b l e falls) 2 

repanier 8 rlO . 6-8 Mile 0 . 8 (natura l obs truction ) 4 

Powers 5 4 Mile 0 . 4 (smal l falls ) 3 

Shorts 8-10 6-8 Mile 0.8 ( i mpassibl e falls) 3 

Whiteman 5 3-4 Mile 3.0 ( fa l l s? ) 3 

-Equ es i s 8-10 6-8 Mile 8 2 
-I)eep 7-8 6 Mile l5? 4 

-sx upper 4 2.5 Mile 6 4 

Vernon, upper 8-1 0 7-8 Mile 3 (Elli s o n Lake) 3 

Vernon,lower 1 0 8 Mi l e 6 (Kal ama l ka Lak e ) 4 

- Coldstream 8 6- 7 Mi l e 3 . 2 (Co ldstream Ranch) 2 

-Kelowna 5 4 Mile 10 

_ Mission 40-45 30- 35 Mi l e 12 (Fall s ) 1 

Penticton 

Shingle 7-8 4 Mil e 7 3 



trout ar0TARL.E 3 . Summary of e s timaLed mlr.lmum water r equ i rements a , acr e -fe et by who le mon t hs , t o s upport reproduction af rainbow 
, ~ I., kokanee from the ma i n stem i n Okan a gan t r ibutary stream s . 

-" 

Pea ch- Trep - White- BX Ve r no n Cold -
Trout l and a nier Powers Shorts man Eq uesi s Deep u pper u p pe r _.)~ or str eam Kel :Y,!!lF.! 

A. 	 KOKANEE 
Jan . 600 1 50 360 24 0 360 180 36 0 360 150 420 480 360 240 1800 
Feb. 600 1 50 36 0 240 36 0 180 360 360 15 0 4 20 480 360 240 1800 ? Il 
Ma r. 600 1 50 360 240 360 180 360 360 15 0 42 0 480 360 240 1800 
Apr. 600 15 0 360 240 36 0 180 360 360 15 0 4 20 480 360 240 180 0 " Co 

May 	 600 + 1 50+ 360+ 24 0+ 360 + 1 80+ 360+ 360 + 150 + 4 20 + 4 80 + 360 ..... 240 + 1800 -f / 't 

Se pt. 500 27 0 300 30 0 300 240 300 30 0 150 300 480 240 2400 

Oc t . 900 2 70 480 300 4 80 300 480 4 20 240 480 600 480 300 240(, ..1 ;:'


..,'Nov. 600 150 360 2 40 360 180 360 360 15 0 420 480 360 240 lRCO t:.~. 

" ~Dec . 	 600 1 50 360 240 36 0 1 80 360 360 150 420 480 360 240 1800 t''-± 

To t al 560 0 15 90 3 300 2280 33 00 1800 3 30 0 32 4 0 1440 3720 4440 30 00 2 220 1 7 , -100 21C 

B. RAINBOW 
.-: ,1Ap r . 400 1 50 300 1 50 300 15 0 30 0 240 1 20 30 0 300 240 150 140l~' 

May 900+ 300 + 600 + 300 + 600+ 300+ 6CD + 480 + 24 0+ 600 + 60 0 + 4 80 + 300T 2 7(' ) 
June 600 150 360 24 0 360 180 360 360 15 0 420 480 360 240 l8C ~) ~'""1. 

hn n 	 " ,:J r ~July 1 50 360 24 0 360 180 360 360 15 0 4 2 0 4 8 0 360 240 .1 ' , -'" ~ _' 


Aug. 600 15 0 ':)60 240 360 180 36 0 36 0 1 50 4 20 480 360 240 180 r 

Sef" t. 600 15 0 360 240 360 180 360 360 15 0 4 20 480 360 240 18 '~ O c:'-± 


Oct. 60 0 15 0 360 240 360 180 360 '),68 15 0 4 20 480 360 240 1 ~'.(J () 

Nov. 600 15 0 360 240 360 180 360 3EI) 1 50 420 480 360 24 0 l EG:) 

De c. 600 150 360 24 0 360 180 36 0 360 150 420 480 36 0 240 leer") , 
 I 

( j.Total 5500 1 50 0 34 20 21 30 3420 1 710 342 0 32 4 0 1410 3840 4 2 60 3240 2 1 30 115,700 ') : 

A + B K0KANEE + RA INB OW 
J a n. 600 1 50 360 240 360 180 360 360 150 4 20 480 360 240 1800 ) 4 ) 

" . 
c...~Feb. 	 60 0 150 360 24 0 360 180 360 360 1 50 420 4 80 360 24 0 180:> 

Mar. 600 1 50 360 240 360 180 360 360 150 420 480 360 24 0 180e 
Apr. 60 0 1 50 360 240 360 180 360 360 150 420 480 360 24 0 1. 81) \.., 
May 900 + 300 + 600+ 300+ 6 00 + 300 + 600+ 48 0+ 240+ 600+ 600 + 480+ 300+ 27CO-r 
June 600 15 0 360 240 360 1 8 0 360 360 15 0 42 0 4 80 360 240 1800 
J uly 600 15 0 360 240 360 180 360 360 1 50 42 0 4 80 360 240 1800 ? 
Aug . 600 150 360 24 0 360 180 360 360 1 50 420 480 360 240 1800 ) 4 

"Sept. 600 270 360 300 360 180 360 360 15 0 420 480 360 240 2400 ,) '1 

Oct. 900 270 480 300 480 300 480 42 0 240 480 600 480 30 0 24(,0 4 ? ",
2 . rNov. 600 1 50 360 240 360 180 360 360 1 50 420 480 360 240 1 8')0 

Dec. 600 15 0 360 240 36 0 180 360 360 1 50 420 4 80 360 240 l80e 2 4 
'~ota1 7800 2 190 4680 306 0 4680 240 0 4680 4 500 1980 52 80 6000 4 560 3000 23, '/0 0 ':l 

~asej 	on minimum r anges 6f r e c omme nd e d d i s c harge f r om Table 2 . 


