Sport Fishery Eval uations
It was pointed out in Chapter 8 that the fishery resource base in the

Ckanagan Basin consists of four conponents:

Headwat er Lakes Sport Fishery
Tributary Stream Sport Fishery
Mai n Val |l ey Lakes Sport Fishery
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Al t hough there are several inmportant relationships between these components
such as main valley | ake fishes spawning in tributary streans, their separation
aids the evaluation of managenent alternatives.

17.1 REVI EW OF EXI STI NG CONDI Tl ONS

In 1971, an estinated 12,000 anglers spent 157,000 angling days in the
kanagan | akes and streans. Approximately 45% of this fishing effort or 66,000
angling days were recorded in the headwater |akes where 125,000 trout were har-
vested. This headwater |ake harvest is slightly less than one-third of the
estimated 474,600 fish that could be caught in these | akes under present water
management practices, if stocked to capacity. Because demand was not
distributed in proportion to the present harvest potential of each headwater
| ake, sonme of the nore popul ar | akes were close to being fully utilized while a
| arge nunber were under-fished.

Tributary stream fishing accommobdat ed 2300 angling days in 1971 with an
estimated harvest of 13,700 trout. This is. less than half of the potentia
harvest under existing discharge reginmes, estimted at 32,200 trout, but the
fish only average seven hundredths of a pound and are not generally attractive
for anglers.

The sport-fishing effort in the main valley |akes totalled 84,600 angling
days in 1971, over 80% of which were recorded on Okanagan Lake. The fish
harvest was 262,000 fish; 94% kokanee, 5% Rai nbow trout and 1% | ake trout and
bass. This was |less than one-fifth of the potential harvest of kokanee
(estimated at 1.3 mllion) but over half of the potential harvest of Rai nbow
Trout (estimated at 22, 500).

Potential harvest is an estimate of the nmaxi num nunber of fish that could
be removed fromthe takes or streams w thout affecting the reproductive
viability of the species. Due to the intangi ble nature of sport fishing which
make it nore chall engi ng and enjoyabl e, these potential harvests woul d probably
never be
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real i zed because of decreasing angling success rates (frequency of catch desig-
nated in terns of the nunber of fish caught per hour by one angler) as the pot-
ential harvest is exhausted. Consequently, the inportant criterion regarding
the viability of the sport fishery is not the ratio between potential and actua
harvest but the frequency and size of fish caught. The present (1971) success
rate varies ranging from1l.3 kokanee caught per angling hour in Ckanagan Lake to
0.5 trout per angling hour in headwater | akes and | ess than 0.06 trout per
angling hour in the main valley |akes. This present success rate is inportant
as it appears to provide a frequency of catch that is socially acceptable to
angl ers, and has therefore been used as a guide in deternining stocking and
spawni ng requirenments to neet future angling demands. The one exception to this
is the success rate for trout in the main valley | akes which is very low, and
shoul d be increased.

Angl er participation was valued highly in both econom ¢ and social terns.
Sport fishermen spent an estimated $1.65 nmillion in 1971, resulting in a net
econom ¢ benefit to the Okanagan comunity of $446,000. |n addition, resident
and non-resident anglers stated that their sport was worth 1.9 mllion dollars
in ternms of social values, over and above these expenditures.

In summary, the Ckanagan sport fishery offers a variety of angling oppor-
tunities to both residents and visitors, providing significant social and econ-
omc returns. In view of the increasing consunptive dermands for water,
especially in the tributary streans, there is a need for careful managenent of
the fishery resource over the next 50 years to ensure its continuing viability
and value to both resident and non-resident anglers and the general Okanagan
communi ty.

2 DI SCUSSI ON OF ASSUNMPTI ONS

One fundanental assunption underlies all biological analyses and eval uations
in future fishery managenent in the Ckanagan. This is that all significant
cause and effect phenonena, identified and inferred, are assuned to be rel ated
on a sinmple linear and i ndependent basis. Although this is undoubtedly a gross
oversinplification of reality, data were not available to derive a nore rigorous
set of assunptions. The major assunptions are as foll ows:

(1) That recruitnent fromnatural reproductive systems will be altered in
direct proportion to:

(a) changed di scharge regines,
(b) changed quantity and quality of reproductive habitat.

(2) That carrying and productive capacities of |akes and streans wll be
altered in direct proportion to a conplex of positive and negative
factors discussed later in this section



(3) That catch per unit fishing effort and/or available fish harvest will
be altered in direct proportion to:

(a) changed recruitnent,
(b) changed reproductive and carrying capacity.

(4) That distribution of fishing effort will reflect fishing quality
measured in terns of success rate and size of catch

FUTURE ANGLI NG DEMANDS

The first step in the fishery evaluation process was to estimte potentia
angling demands in the four conponents of the sport fishery resource base. These
proj ecti ons were based on anticipated growh of tourist and resident popul ations,
with high and | ow growth estinates prepared after 1980 in keeping with the
concept of providing alternative choices for future growmh in the basin. The
maj or assunptions associated with each projection are discussed bel ow

H gh Growth Projection

Under the assunption of maxim zing econonmic growh in the valley, it appears
that, froma sport fishery viewpoint, net econom c benefits could be increased
through the attraction of non-resident anglers, whose prinme reason for comng to
the basin is to fish, and by a continued high rate of resident angler partici-
pation. Thus, the basic assunptions underlying the devel opnent of a high pro-
jection of angling days include an increased rate of non-resident angling par-
ticipation, acconpanied by a continuation of the present rate of resident angler
participation associated with the high rate of population growh in Projection
1. As both resident and non-resident anglers appear to be attracted to headwater
| ake fishing, relative rates of headwater angling are expected to increase to the
year 2000, followed by a relative decline due to a decrease in angling success
rates as the limts of the potential harvest are reached. As a result,
relatively nore pressure will be placed on main valley |ake fishing after the
year 2000. Projections of angling days in headwater and main valley | akes shown
in Table 17.1 indicate that total angler demands will increase alnobst four-fold
from 160,000 in 1971 to 602,000 in 2020.

17.3.2 Low G owh Projection

The basic assunption underlying Projection Ill was to inprove the natura
environmental quality of the valley, even if this means sacrificing some propor-
tion of potential economc gains. Sport fishing can contribute to this goal by
mai ntai ning high quality fishing opportunities throughout the basin and by
pl aci ng greater enphasis on resident rather than tourist angling participation.
These assunptions are based on the greater recreational (social) values placed on
sport fishing by residents conpared with non-residents, particularly in headwater
| akes.



TABLE 17.1

PROJECTI ONS OF ANGLI NG DAY DEMANDS

(a) Residents and Non- Resi dents
HIGH GROWTH PROJECTION LOW GROWTH PROJECTION
1971 1980 2000 2020 1280 2000 2020
Non-Residents 52,700 82,300 156,900 241,800 74,000 100,800 140,000
Residents 105,300 156,600 234,800 360,600 148,000 217,860 266,500
Total 158,000 238,900 391,700 602,400 222,000 318,600 405,600
(b) Min Valley and Headwater Lakes
HIGH GROWTH PROJECTION LOW GROWTH PROJECTION
1971 1980 208 2020 1980 2000 2020
Headwater 65,900 114,300 787,703 24£,800 100,000 150,000 191,000
Main Valley 84,600 114,300 130,000 336,700 112,000 155,000 200,000
0K. River & A k] na
Streams 7,500 10,300 14,500 18,900 10,000 13,000 15,500
Total 158,000 238,900 391,700 602,400 222,000 318,600 406,500
(c) Miin Valley Lakes
HIGH GROWTH PROJECTION LOW GROWTH PROJECTION
1971 1980 2000 2020 16890 2000 2020
Okanagan 70,350 95,000 158,000 281,000 93,200 128,900 166,300
Skaha 6,650 9,000 14,900 26,400 8,800 12,200 15,700
Vaseux 550 700 1,200 1,300 700 1,000 1,300
Osoyoos 1,650 2,200 3,700 6,600 2,200 3,000 3,900
Wood 2,800 3,800 6,300 11,000 3,700 5,100 6,600
Kalamalka 2,600 3,600 '5,900 10,300 3,400 4,800 6,200
Total 84,600 114,300 190,000 336,700 112,000 155,000 200,000




Angl i ng denmands projected under this low growh policy are based on re-
duced resident and visitor population growth rates devel oped under Projection
Il with the follow ng participation rates:

(1) An increase of 2.5%per decade in resident participation rates. This figure
i ncl udes both nore anglers and nore angling days per resident.

(2) Continuation of existing rates of tourist participation

(3) Relatively greater enphasis on headwater |ake angling throughout the 50-year
pl anni ng peri od.

The results presented in Table 17.1 indicate that total angling-day denands
could increase al nost three-fold over the planning period, totaling 406, 500 by
2020. Over 74%of this fishing effort could be enjoyed by residents conpared wth
60% at present and 64%in the high growh projection

HEADWATER LAKES

Har vest Capacities

Headwat er | akes are defined as all |akes and reservoirs in the basin exclud-
ing the six nain valley |lakes. There are sone 137 of these |akes with present or
potential fishing opportunities and having a conbi ned surface area of 10,900 acres
at full supply level. A though there is sone natural reproduction of trout in the
hi gher el evation | akes, alnost all the present harvest is obtained from Rai nbow
trout stocking prograns. During the period 1967-71, an annual average of 1.7
mllion trout at 2500 per pound equival ent wei ght were introduced into the 57
'key' headwater |akes where nost of the headwater fishing was recorded. This
st ocki ng program provi ded an annual harvest of 119,400 trout and was suppl erment ed
fromnatural reproduction by 6,100 trout.

Among the nany factors which influence trout productivity in the headwater

| akes, four are of particular inportance. These are (1) elevation (influencing
tenperature, length of growi ng season and drainage), (2) total dissolved solids
(an index of nutrient availability), (3) water level fluctuation (influencing
bot t om f auna production, avail able habitat area, over-w ntering depth and oxygen
paraneters) and (4) presence or absence of predator and conpetitor fish species.
Because el evation is the major factor of the four mentioned above, productivity
estimates have been prepared for 500-foot el evation increnents.

Estimated potential harvest capacities of the 137 headwater | akes are pre-
sented in Table 17.2 assum ng continuation of existing water nmanagenent practices,
such as | ake drawdowns. This harvest potential is estinmated at 474, 600 trout
conpared to the estimated harvest of 125,500 trout taken in 1971. |Increased
stocking programs required to realize this potential harvest were extrapol at ed
linearly fromdata derived fromthe 1971 stocking programand esti nated harvest.



On this basis, realization of potential harvest capacities would require an
annual stocking rate of some 5.4 nmillion trout at 2500 per pound equi val ent
wei ght .

TABLE 17.2

DI STRI BUTI ON BY ELEVATI ON OF POTENTI AL | NCREASES | N AVAI LABLE
TROUT HARVEST AND CONSEQUENT STOCKI NG PROGRAMS FCOR
137 HEADWATER LAKES

1971 1971 1071 UTiL- | POTENTIAL | POTENTIAL | RECENT(1969~71) RATES OF POTENTIAL
AVAILABLE AVATLABLE | INCREASE IN | STOCKING RATE INCREASE

ELEVATION! "pypyest | REALIZED \ IZATION OF | “yqoypsts | 1971 AVAIL- AT 2500/1h STOCKING 1 1y ST0CKING

FEET HARVEST | AVATLABLE . T0 AVAILABLE

CAPACITY RARVESTEE) | CAPACITY | ABLE WARVEST| EQUIVALENT JALLA PROGRAM

NO.X 1000 | NO.X 1000 No.x 1000 | NO.X 1000 NO. X 1000 NO. X 1000
3500 57.8 33.7 58.3 126.6 68.8 552.5 .12 935.2
3500-4000]  14.4 10.3 7.5 32.9 18.5 160.1 .12 313.6
4001-4500f  53.6 65.8 100+ 168.9 115.3 883.1 17.80 1764.0
4501-5000 5.2 12.5 100+ 48.2 43.0 91.6 23.49 808.0
5001-5500 6.4 2.9 45.3 49.6 43.2 4.1 24.18 1015.6
over 5500 1.5 0.3 20.0 23.4 21.9 80.0 25.00 540.0
TOTALS 138.9 125.5 90.3 449.6 310.7 1728.4 .- 5376.4

H gher estimates of harvest potential were also nmade on the basis of im
proved water nmanagenent (decreased |ake drawdowns) resulting in an 'ultimte'
potential harvest capacity of 1.3 nmillion trout or some 2.8 tines the estinmate
based on present conditions. Stocking prograns would have to be increased
fromthe present 1.7 to 5.4 nmillion trout per year as part of this inproved
managenent proposal for this harvest to be realized.

Fi shery Managenent Alternatives (Headwater Lakes)

Because of the limted availability of natural spawning habitat, the only
real sport fishery managenment alternatives to nmeet projected angler demands in
addition to continuing existing prograns are to increase the stocking rate
and/ or to inprove water nanagenent practices including increasing reservoir
capacities. Due to the limted availability of increased storage (see Chapter
14) and the small inpacts of water nanagement practices on headwater fisheries
(see Technical Supplenment 1X), only an increased stocking program was
evaluated in detail

Based on responses fromthe questionnaire survey of headwater anglers, it
was assuned that the existing success rate (neasured as the nunber of trout
caught per hour) was the minimumrequired Tomaintain a reasonable quality of
sport fishing in the headwater |akes. |f the annual rate of stocking
headwat er | akes renai ned the sane over the next 50 years, the average annua
success rate



woul d be expected to decrease after 1980 under both Projections, resulting
in declines in angler satisfaction and participation as shown in Table 17. 3.

TABLE 17.3

PROJECTED ANGLER SUCCESS RATE UNDER EXI STI NG STOCKI NG PROGRAM

PROJECTED DEMAND SUCCESS RATE

HIGH LOW HIGH ] LOW

ANGLING DAYS TROUT PER ANGLING HOUR
1971 67,900 67,900 0.57 0.57
1980 114,300 100,000 0.42 - 0.49
2000 187,700 150,000 0.24 0.30
2020 246,800 191,000 0.19 0.24

To maintain present success rates of catch throughout the headwater
| akes, the stocking programwoul d have to be increased up to four tinmnes
present levels (Table 17.4). By the year 2020, the nunber of trout
i ntroductions required to satisfy high and | ow projections of angling demands
is estimated at 4.7 and 3.6 mllion respectively at an equival ent size of 2500
fry per pound. The upper figure is close to the best' estimte of the
resource capability of all 137 | akes, placed at 5.4 mllion fish.

TABLE 17.4

ESTI MATED BENEFI TS AND COSTS OF STOCKI NG PROGRAM | N HEADWATER LAKES TO
VEET PROJECTED ANGLI NG DEMANDS, 1970-2020

TROUT
INTRODUCTIONS TOTAL BENEFITS
YEAR | PROJECTED DEMAND TROUT REQUIRED AT Lo cosrs)
HARVEST 2500 FRY 1970 DOLLARS
REQUIRED PER POUND INCREMENTAL ECONDMTIC SOCTAD
HTGH Tow RIGH | LOW WIGH | LOW HIGH | LOW ATGH | LOW ATGH ] LoW
ANGLING DAYS NO. X 1000 No..x 1000 $1000 $1000 $1000
1970 65,900 | 65,900 | 125.5 | 125.5 | 1728.4 | 1728.4 0 0 0 0 0 0
1980 | 114,300 | 100,000 | 217.2 | 190.0 | 2382.9 | 2085.7 31.4 21.0 22.5 19.7 56.6 49.5
2000 | 187,700 | 150,000 | 356.6 | 285.0 | 3629.3 | 2900.4 | 1110.0 | 772.0 768.6 | 655.6 | 1509.5 | 1252.4
2020 | 246,800 | 191,000 | 469.9 | 3s2.9 | 4678.3 | 3679.9 | 2160.0 | 1362.0 | 1559.2 | 1256.5 | 2626.6 | 2130.5

It is evident that 1971 success rates can only be naintai ned i n headwat er
| akes if both increased stocking prograns are undertaken and fishing is
encouraged on all 137 | akes rather than the 57 | akes that are presently
utilized. On an individual basis, it is probably that sone | akes, especially
those with good access, may becone over-fished white others will not be
utilized to their ful



potential. |In order to make provision for the range of fishing experience denmanded
by anglers - fly fishing only, no access for power boats, |owdensity 'w | derness
angling, etc. it may be necessary to establish or extend zoning regul ati ons over the
next 10-20 years.

In recognition that some | akes will experience high density angling in the near
future, a general shift in the stocking programhas been built into the cost
estimates. This includes stocking a greater proportion of larger fish (e.g. 50 fry
per pound and 10 per pound) in these |akes. The stocking of catch-able-sized trout
in heavily utilized | akes is a possible nanagenent alternative which was not
evaluated in this Study because of the lack of imediate requirenents for fish |arger
than 10 per pound.

Benefits and costs associated with an increased stocking program were eval uat ed.
After 1980, the existing hatchery capacity in the Ckanagan will not be able to
support the kanagan stocking requirenents and al so neet coimmtnents in other areas
in the interior of the Province. New hatchery facilities would have to be
constructed by 1985, resulting in a four-fold increase of annual costs from $53, 000
in 1970 to $216,000 by 2020 (in 1970 dollars, not discounted). Net econom c benefits
(Table 17.4) were valued at $1.73 and $4.90 per resident and visitor angl er-day
respectively, with social (consunmer surplus) benefits valued at $13.50 and $2.50 per
resident and visitor angler-day respectively, as obtained fromthe sport fishernen
survey.

The appropriate econom ¢ benefits associated with the stocking programinvol ve
an estimate of the nunber of potential angling days that would not occur due to
decreasi ng success rates in absence of increased stocking. There are nany probl ens
associated with determining this figure. First, there is little understandi ng of the
rel ati onshi p between angl er participation and success rate. Presunably this would
vary anong angl ers, sone persevering |longer than others, content with other factors
such as low angling densities, aesthetics and | ack of power boats. |In addition, the
"social value' of an angling day m ght decline with reduced success rates but this
relationship is conpletely unknown. Second, it is not known how nany angl ers would
sinply transfer their participation to the main valley |akes rather than not fish in
the basin altogether. A transfer of fishing activity would not incur any net |osses
to the basin as a whole. Third, it is not certain that angling success rates would
fall in a linear manner as noted on Table 17.3. Sone type of curvilinear
relationship could affect the rate of angler participation foregone,

In the absence of any better data, it was assunmed that 10% 30% and 50% of
potential headwater angling effort for 1980, 2000 and 2020 respectively woul d be
foregone if present rates of stocking are not increased. Total benefits and costs
are conpared in Table 17.4 and indicate that a new hatchery woul d not be warranted
based on net economc benefits only but could be justified if social benefits are
included. 1f resident and non-resident anglers are actually wlling



to pay all or part of these social benefits in the formof increased |icence
fees then the costs of constructing and operating a new fish hatchery could be
supported. Because of the high potential demand for headwater fishing in both
proj ections, increased investment in stocking prograns woul d appear to be just-
ified regardl ess of the type of future the Okanagan Vall ey nay experience.

17.5 TRI BUTARY STREAMS

The basic capacities for streans tributary to the Ckanagan to produce in-
channel trout were estimated by reference to literature and an exam nation of
Trout Creek as an exanple of Ckanagan Basin conditions. M ninal discharge
reginmes to support the trout fishery were established and adjustnents nade for
regines that did not nmaintain such flows. No attenpt was nmade to eval uate
di sbenefits due to cultural nodifications nor to evaluate fish introductions.
These factors are not expected to play a major influencing role in this
component of the Ckanagan fishery resource.

Twenty-one tributary streams support trout fisheries. Fish stocks, main-
tained entirely by natural reproduction accommopdated about 2000 angl er-days in
1971. Most of these tributaries are also utilized for reproduction and rearing
by salnonids fromthe main valley |akes.

17.5.1 Harvest Capacities

Two types of harvest capacity estimtes which provide an annual sustai ned
harvest were obtained for Okanagan tributary streans;

(1) Primary potential harvest capacity; the estimted nunber of trout given an
"adequat e' discharge regine, consistent with overall average annual di scharge
vol ume and present stream habitat.

(2) Present potential harvest capacity; the primary harvest capacity adjusted
downward to account for the present discharge regine.

A primary potential harvest capacity of 38,410 trout is available annually
i f adequate fl ow discharges are instituted to support fisheries while a present
potential harvest capacity of 32,220 trout is available annually. An increase
of only 16%is thus possible assunmi ng inproved fl ows.

Wil e streamfishing provides a different formof angling recreation, the
size of fish is small, averaging about 0.07 pounds in Trout Creek. There is
little potential, aside from expensive managenent techni ques to inprove the
average fish size in the tributaries.



17.5.2 Managenent Alternatives (Tributary Streans)

No formal projections have been made for future angling demands in tri-
butary streans. Wile there is a potential denmand for stream fishing which
will likely increase, anglers are generally aware of the limted capacity of
Ckanagan st rearns.

It is apparent that storage reservoirs on tributary systens expand oppor-
tunities to neet residual flow requirenents. However, these opportunities have
not received nuch priority in Okanagan reservoir operations. Since only a 16%
overall increase in in-channel trout productivity is predicted fromm nima
accept abl e discharge regines, it may well be that in nost creeks, this water
woul d yield greater overall fishery benefits if applied to reservoir |eve
mai nt enance, or nore likely the spawning and rearing needs of sal nobnids (trout
and kokanee) fromthe nmain valley |akes.

MAI N VALLEY LAKES

The six main valley | akes presently harbour extensive kokanee fish stocks,
but relatively small popul ati ons of Rai nbow and take trout. |In addition, there
are conplinment stocks of coarse fish and niscell aneous sport fish which are not
extensively utilized and thus not included in this evaluation section.

6.1 Harvest Capacities

Harvest capacities of kokanee and Rainbow trout in the main valley | akes
were derived fromdata on total dissolved solids, nean | ake depth and nutrient
concentrations which appear to affect fish popul ations (Chapter 8). |nprove-
nments in reproductive environnents in tributary streans, where nain | ake
kokanee and Rai nbow trout spawn, were also taken into account.

I ndependent estinmates of potential harvest capacities in the main | akes
wer e obtained frompresent catch data and know edge of Zoopl ankton standi ng
crop and "conpetitor or niche group" relationships. Both approaches indicate
that all mmin | akes have far greater capacities to support kokanee and Rai nbow
trout than the tributary streans are capable of rearing. Thus, even if mninm
flows for fish were assured in tributaries, lack of sufficient reproductive
habitat would remain the limting factor of main | ake fish popul ations.

Tables 17.5 and 17.6 present a range of estimates of potential harvest
capacities for kokanee and Rai nbow trout respectively in all main valley |akes.
These estimates are based on (1) present tributary di scharge regi mes and spawni ng
habitat, (2) nodified regi nes which woul d reduce water deficits for sport fish in
nost creeks and, (3) nodified regines plus inproved habitats. 1t can be seen that
provi sion of water supplies alone would not greatly increase harvest.



TABLE

17.5

ESTI MATED PRESENT AND POTENTI AL SUSTAI NABLE KOKANEE

HARVEST CAPACITIES IN MAIN VALLEY LAKES, 1970 LEVEL OF DEVELOPMENT

TRIBUTARY STREAMS
NUMBER OF KOKANEE HARVESTABLE ANNUALLY X 1000
DISCHARGE REPRODUCTIVE
REGIME HABITAT WOO0D KALAMALKA OKANAGAN SKAHA VASEUX 0S0Y00S TOTAL

Present Present 7.1 25.7 1128.7 95.8 0.5 25.5 1283.3

Modified Present 8.6 37.3 1207.7 132.2 0.8 40.7 1426.8

Modified Enhanced 13.2 37.3 2347.7 209.8 0.8 40.2 2649.0

POUNDS OF KOKANEE HARVESTABLE PER ACRE

Present Present 0.49 0.75 3.65 10.12 0.23 1.79

Modified Present 0.60 1.09 3.90 13.97 0.34 2.83

Modified Enhanced 0.91 1.09 7.59 22.17 0.34 2.83

TABLE 17.6
ESTI MATED PRESENT AND POTENTI AL ANNUAL SUSTAI NABLE HARVEST
OF RAI NBOW TROUT. OKANAGAN NAI N VALLEY LAKES, 1970 LEVEL CF DEVELOPNMENT
TRIBUTARY STREAMS
NUMBER OF TROUT HARVESTABLE X 1000
DISCHARGE REPRODUCTIVE
REGIME HABITAT W00D KALAMALKA OKANAGAN SKAHA VASEUX 0S0Y00S TOTAL
Present Present 0.15 2.79 17.86 1.45 0.05 0.23 22.53
Modified Present 0.35 6.50 31.97 1.52 0.05 0.24 40.63
Modified Enhanced 1.40 6.50 197.00 2.35 0.05 0.24 207 .54
POUNDS OF RAINBOW TROUT HARVESTABLE PER ACRE

Present Present 0.09 0.60 0.26 0.20 0.05 0.10
Modified Present 0.21 1.40 0.46 0.21 0.05 0.11
Modified Enhanced 0.84 (.40 2.86 0.33 0.05 0.11




capacities for kokanee but in conbination with inprovenents to reproductive
habitat, total harvest could be doubled. Harvest potential for Rainbow trout
could be significantly increased with nodified discharge and greatly increased
(al nost ten-fold) by enhanced habitat and nodified reginme (Table 17.6).

Modi fi ed operation of headwater storage reservoirs would not have a najor
i mpact on increasing sport fishery populations in sone creeks, because in cer-
tain critical months, zero or near zero flows would continue to prevail. How
ever, changes in the pattern of storage releases could significantly reduce the
amount of additional water required to maintain minimumflows in all nonths.
Such assured flows are absolutely essential in at |east average and wet years
before any investnent in restoring reproductive habitat in tributary creeks is
wor t hwhi | e.

17.6.2 Managenent Alternatives (Main Valley Lakes)

Due to lack of data and tine, detailed evaluation of fishery nanagenent
alternatives to satisfy projected angling denmands in the nmain valley | akes were
restricted to Ckanagan and Skaha Lakes. Cbservations pertinent to fishery
managenment i n Wod, Kal amal ka, Vaseux and Gsoyoos Lakes are as foll ows:

(a) Wbod Lake

According to |imol ogical evaluations detailed in Section 8 Wod Lake water
quality may slowy inprove as nutrient |oadings are reduced. Under these cir-
cunst ances, Wod Lake might return to its 1930 condition when it harboured an
i mportant kokanee and trout fishery.

The re-establishnent of Whod Lake as a productive sport fishery is dependent
upon such a chain of variables that it is difficult to make any firm
projections of sport fishery potential at this tine. It is sinply worth noting
that there is considerable potential should water quality conditions inprove.

(b) Kal amal ka Lake

Lake trout, introduced in 1967, contributed the | argest proportion by wei ght
of all angled species in 1971. Al though this species will likely have

consi derabl e i npact on the popul ati on dynam cs of other sport fisheries in
Kal armael ka Lake in the future, such changes "cannot be predicted w thout

i nproved data. Provision of additional reproductive habitat is expected to
enhance the kokanee popul ation of this |ake.

(c) Vaseux Lake

This | ake is highly eutrophic and conpletely dependent on Skaha Lake and
Ckanagan River water quality. It is not presently a significant producer of
desirabl e sport fish, a condition which is expected to continue over the next
50 years.
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(d) Gsoyoos Lake

Due to high surface water tenperatures, |ow sumer oxygen concentrations in
the bottomwaters of the | ake, and abundance of predatory species, this

| ake is far fromideal as rainbow trout habitat. Enhancenent of kokanee
stock woul d probably result frominprovenents in reproductive habitats,

not abl y Okanagan Ri ver di scharge regi mes. Recommendati ons concerning the
bass fishery are not possible with presently avail abl e data.

6.3 Managenent Alternatives (Ckanagan Lake)

Ckanagan Lake supports over 80% of all nmin |ake angling and this proportion
is expected to be nmaintai ned or possibly increased over the next 50 years. Con-
sequently, present (1971) demands of 70,350 angling days may be expected to
i ncrease between two and four-fold depending on the growh of tourist and
resi dent popul ati ons and the extent of the counter-attracti on of headwater | akes.

Assum ng that no additional action is taken to manage the resource over the
next 50 years, sport fishery populations in the |ake may be expected to decline
due to increased water consunptive use requirements in tributary creeks, although
these withdrawal s woul d be partially conpensated by an increased storage in
headwat er reservoirs. Projected angling day demands woul d not over-fish the
present (1971) harvest potential of the |ake, but success ratios would be ex-
pected to drop significantly bel ow present |levels for both angling day
projections resulting in declines in angler satisfaction and potentia
participation (Table 17.7).

TABLE 17.7
CHANGE | N ANGLI NG SUCCESS RATES FOR KOKANEE AND RAI NBOW TROUT
I N OKANAGAN LAKE ASSUM NG NO FI SHERY ENHANCEMENT

VEAR | POTENTIAL | PROJECTED ANGLING | KOKANEE AVAILABLE 6ﬁ¥$HEﬁE§RT
HARVEST DAY DEMANDS PER ANG. DAY WNIT EFFORT
No.X 1000 HIGH LOW HIGH LOW HIGH LOW
(a) Kokanee
1970 1128.7 70,300 | 70,300 | 15.46 15.46 1.264 | 1.264
1980 1365.1 95,000 | 93,200 | 14.37 14.65 1.164 |1.198
2000 1212.4 158,000 | 128,900 7.67 9.40 0.627 |0.769
2020 1054 .1 281,000 | 281,000 3.75 6.34 0.307 |0.518
(b) Trout
1970 17.86 70,300 | 70,300 | 0.245 0.245 0.022 |0.022
1980 17.95 95,000 | 93,200 | 0.189 0.193 0.017 |0.017
2000 17.90 158,000 | 128,900 | 0.113 0.139 0.010 |0.012
2020 17.82 281,000 | 166,300 | 0.063 0.107 0.006 |0.010




A nunber of alternatives were examined to maintain current success rates
for kokanee and to inprove success rates for Rainbow trout, in view of the
preferences of the latter fishery. These included:

(a) Tributary Managenent and Enhancenment of Spawning Areas in Sel ected
Streans.

(b) Artificial Reproductive Habitat.
(c¢) Enhancenent of Shore Spawni ng Kokanee Habitat.

(a) Tributary Managenent and Enhancenent of Spawning Areas in Selected Streans

As discussed in Chapter 14, tributary streans are presently nmanaged prinarily
for the purpose of providing water for irrigation and donestic purposes.
Consequently, fishery flows are nmet only incidentally and not at all in Trout,
Peachl and and Powers Creeks during dry years (Table 17.8). Even under average
run-off conditions, mnimumflow requirenents in the later sumer nonths nay
not be net resulting in considerable |oss of fishery potential in all six
creeks for which discharge data are avail abl e.

TABLE 17.8

DI SCHARCE DEFI Cl ENCI ES FOR KOKANEE AND RAI NBOW TROUT I N SI X STREAMS TRI BUTARY
TO OKANAGAN LAKE FOR 1971 LEVEL OF DEVELOPMENT

STREAM WATER | HYDROLOGICAL | MOST LIMITING MONTHLY LIM‘I‘¥'§§’QGEI'§8§J\RGE
MGT. TYPE YEAR DISCHARGE DEFICIENCY(%) DEFICIENCY (%)
KOKANEE TROUT KOKANEE TROUT
historic dry 91 100
Trout avg. 6 50 . 75
modified dry 55 60 08 30
avg. 0 0
historic dry 75 100
61 75
avg. 46 50
Peachland modified dry 0 0 0 0
avg. 0 0
historic dry 68 100
Powers _— MG 14 50 4 s
modified dry 79 63 40 32
avg. 0 0
historic dry 49 27
Equesis avg. 20 9 i !
modified dry 0 0 0 0
avg. 0 0
historic dry 50 50
Vernon avg. 10 10 e 30
(Lower) modified dry 0 0 0 0
avg. 0 0
historic dry 82 78
L avg. 64 46 73 e
Mission modified dry 80 43 73 3
avg. 66 24 3




Because the tributaries are generally managed for irrigation, in nmost years
residual storage is reserved in headwater reservoirs to protect |icenced water
users agai nst possible shortages in the follow ng year should runoff be small.
Under nodified operation of these streans, it was assuned that sone of this
resi dual storage coul d be rel eased duri ng kokanee spawni ng and incubation to neet
m ni num desirabl e fishery flows. Table 17.8 shows that such an alternative would
consi derably reduce water deficiencies in all six tributaries for fisheries,
effectively elimnating deficiencies in Vernon, Peachland and Equesis Creeks.

This alternative has a nunber of potential drawbacks. First, in all but
M ssion and Kel owna Creeks, carry-over storage is necessary to ensure adequate
irrigation supplies fromyear to year and this storage will become nore inportant
as consunptive water requirements increase in tributary streans in the future
Second, wi nter drawdowns of headwater reservoirs may have a detrinmental effect O,n
headwat er fisheries creating winter-kill conditions through |ack of water, or
oxygen under the ice. Third, due to freezing conditions throughout the w nter at
hi gher elevations, it nay not be possible to provide fishery flows at the nouths of
creeks as the water might freeze enroute.

The harvest potential of both kokanee andRai nbow trout fromtributary creek
spawni ng, assum ng adequate flows, is shown in Table 17.9 and 17.10. Under assured
flows for fisheries. Mssion Creek could increase its annual harvest capacity from
84,000 to al nost 400,000 kokanee, accounting for over 90%of all tributary stream
spawni ng potential under present devel opnent of reproductive habitat. The only
other creek exhibiting a significant increase in harvest potential under assured
flows is Equesis, which could deliver 54,000 harvestabl e kokanee. A sinilar
pattern holds for Rainbow trout. Mssion Creek has a potential harvest capacity of
26,000 trout under assured flows conpared to 9,000 at present.

Once mni mum fl ow requi renents have been nmet either through nodified flows or
i ncreased storage, it would then be feasible to inprove spawning habitats in the
| ower reaches of selected tributaries. This action would not be justified at
present due to the high frequency of flow deficits during the summer nonths. Tabl es
17.9 and 17.10 show that habitat inprovenent woul d generally increase potenti al
harvest capacities for both trout and kokanee in M ssion, Trepanier and Equesis
Creeks. Indeed, these three creeks would account for alnost alt potential harvest
available fromtributary spawni ng kokanee and trout.

The potential harvests di scussed above are based on maxi mum harvests al | owabl e
to maintain a sustained fishery population. Fisheries evaluations for Ckanagan
(and Skaha) Lake were actually done on a two |evel frequency. Firstly, the ability
of the lakes to produce at a nmaxi num sustai ned yield was evaluated. Wiile this is a
biologically feasible alternative, it would nmean a greater harvest fromthe sane
fish population, and thus a | ower rate of angler success



TABLE 17.9
KOKANEE HARVESTS | N OKANAGAN LAKE
1970- 2020 UNDER VARI QUS FI SHERY MANAGEMENT ALTERNATI VES

ABILITY OF LAKES TQ PRODUCE HARVEST POTENTIAL - 2020
AT A MAXIMUM SUSTAINED YIELD MAINTAINING 1970 ANGLER SUCCESS RATES
IO LENEL 1970 MAXIMUM HISTORIC OPERATION MODIFIED OPERATION
PRESENT HARVEST POTENTIAL INCREASED STORAGE INCREASED STORAGE
HARVEST AVAILABLE BARVEST NO ENHANCEMENT NO ENHANCEMENT
CREEK 1970 STORAGE ASSURED FULL ENHANCEMENTY
HISTORIC FLOWS OF REPRODUCTIVE HIGH IRRI- LOW IRRI- HIGH IRRI- LOW IRRI-
DISCHARGE NO ENHANCED HABITAT & GATION DEV- GATION DEV- GATION DEV- GATION DEV-
HABITAT ASSURED FLOWS ELOPMENT ELOPMENT ELOPMENT ELOPMENT
X 1000 X 1000 X 1000 X 1000 X 1000 X 1000 X 1000
COLUMN ) (2) (3) (4) {5) (6) (7)
Mission 84.3 399.4 953.5 90.75 108.8 163 326.7
Trepanier 2.8 19.8 394.4 No Hydrological Data
Trout 0.1 0.8 4.5 0 0.1 0.1 0.14
Vernon {lower) .3 1.8 39.8 1.8 1.8 1.8 1.8
Equesis 7.5 54.0 205.8 6.1 6.9 7.0 11.40
Whiteman 0.2 1.2 2.4 : No Hydrological Data
B-X Creek 0 0.8 1.4 No Hydrological Data
Powers 2.0 9.6 14.5 .91 1.8 1.75 2.1
Peachland 1.3 6.0 18.3 1.02 1.07 2.4 3.3
Lambly 5.1 0.8 1.8 No Hydrologilcal Projections
TABLE 17.10
RAI NBOW TROUT HARVESTS | N OKANAGAN LAKE
1970- 2020 UNDER VARI QUS FI SHERY MANAGEMENT ALTERNATI VES
ABILITY OF LAKES TO PRODUCE HARVEST POTENTIAL - 2020
AT A MAXIMUM SUSTAINED YIELD MAINTAINING 71970 ANGLER SUCCESS RATES
L HISTORIC OPERATION MODIFIED OPERATION
PRESENT HARVEST 1970 MAXIMUM INCREASED STORAGE INCREASED STORAGE
HARVEST AVAILABLE POTENTIAL NO ENHANCEMENT NO ENHANCEMENT
CREEK 1970 STORAGE ASSURED HARVEST
HISTORIC FLOWS ASSURED FLOWS HIGH IRRI- LOW IRRI- HIGH IRRI- LOW IRRI-
DISCHARGE NO ENHANCED FULL ENHANCEMENT || GATION DEV- GATION DEV- GATION DEV- GATION DEV-
HABITAT ELOPMENT ELOPMENT ELOPMENT ELOPMENT
X 1000 X 1000 X 1000 X 1000 X 1000 X 1000 X 1000
COLUMN (1) (2) (3) (4) (5) (6) (7)
Mission 9.2 26.44 157.56 3.27 6.98 34.2 41.19
Trepanier 0.3 1.17 2.05 - No Hydrological Data -
Trout 0.02 0.05 0.28 0.0 0.01 0.05 0.07
Vernon (Lower) 0.03 0.04 0.95 0.04 0.04 0.04 0.04
Equesis 0.81 1.60 6.12 0.55 0.62 0.78 0.98
Whiteman 0.02 0.05 0.10 - No Hydrological Data -
B-X Creek 0.02 0.05 0.07 - No Hydrological Data -
Powers 0.21 0.97 1.44 0.14 0.36 0.63 0.71
Peachland 0.14 0.92 2.05 0.08 0.17 0.48 0.56
Lambly 0.02 0.05 0.09 - No Hydrological Data -
L




(nunber of fish caught per angler per hour). It was decided that maintenance of
angl er success levels at present or inproved catch rates is also a desired cri-
teria. Therefore, in the latter part of the evaluation, the econonic and socia
costs and benefits of maintaining 1970 | evel s of angler success rates are eval -
uated to the year 2020. Tables 17.9 and 17.10 show the projected harvests for
kokanee and Rai nbow trout under varying fishery managenent alternatives.

M ssion, Trepani er and Equesis Creeks continue to provide nost of the
fishery potential. |In view of the potential inportance of these creeks, detailed
eval uations of water managenent alternatives required to assure mnimmflows
wer e assessed.

(i) Mssion Creek

By 2020, if the present operation and storage capacities in Mssion Creek
wat er shed remai n unchanged, only about 10% and 4% of potential harvests of kok-
anee and trout respectively would be available. Modified operation of existing
storages, would significantly decrease water deficiencies for fisheries from
11,100 acre feet to 8,000 acre feet in dry years (Table 17.11). By itself, this
managenment alternative would not inprove kokanee harvest capacities as zero flows
woul d still occur in Septenber during dry and average runoff years. Trout
harvest capacities would be increased by about 25% by this nodified operation

TABLE 17.11

WATER DEFIC TS FOR FISHERI ES IN M SSI ON CREEK BY 2020 ASSUM NG EXI STI NG
STORAGE AND ALTERNATI VE OPERATI NG RULES

OPERATING HIGH LEVEL OF LOW LEVEL OF
RULE IRRIGATION DEVELOPMENT IRRIGATION DEVELOPMENT
DRY YEAR AVERAGE YEAR DRY YEAR AVERAGE YEAR

DEFICITS {(acre feet) DEFICITS [(acre feet)

Present

Operation 14,800 9,800 11,100 5,700

Modified

Operation 11,300 5,400 8,000 500

Reduction in

Deficits 3,500 4,400 3,100 5,200

To i nprove kokanee and trout harvest capacities to desirable levels in Mssion
Creek an additional 3,000 to 4,000 acre feet of storage would be required over
and above that avail able under the nodified operation of existing storages. This
woul d assure full fishery flows in approxi mtely 8 years out of 10. Prelimnnary
hydr ol ogi ¢ i nvestigations indicate that approximately 3,600 acre feet of
additional storage are available for devel opment in the upper reaches of M ssion
Creek. Developnent of this storage would cost approxi mately $900, 000 and woul d
support an additional 78,700 and 28,100 harvestabl e kokanee and trout
respectively (Table 17.12).



TABLE 17.12

OKANAGAN SPORT FI SHERY MANAGEMENT EVALUATI ON MATRI X

IN M SSI ON, TREPANI ER AND EQUESI S CREEKS

POTENTIAL KOKANEE HARVESTIPOTENTIAL TROUT HARVEST COSTS CAPITALIZED BENEFITS
ALTERNATIVE INCREMENTAL TOTAL INCREMENTAL TOTAL CAPITAL ANNUAL ECONOMIC SOCIAL
HARVEST HARVEST HARVEST HARVEST $1000 $1000 $1000 $1000
NO. X 1000 NO. X 1000

Mission Creek
1. modified discharge - 1212.7 6.9 24.8 - -
2. increased storage 78.7 1291.4 28.1 52.9 $ 900.0 $ 99.0
3. streambed improvement 120.8 1412.2 89.0 141.0 440.0 44 .4

TOTAL 199.5 114.0 $1,340.0 $143.4 $1191.9 $1991.7
Equesis Creek
1. increased storage $ 175.0 $ 18.0

43.0 1418.1 6.0 141.5

2. streambed improvement 28.5 2.5

TOTAL 43.0 6.0 $ 202.5 $ 20.5 $ 254.0 $ 423.8
Trepanier Creek
1. pumping $ 173.0 $ 55.0

83.5 1499.6 4.7 145.2

2. streambed improvement 100.0 10.5

TOTAL 83.5 4.7 $ 273.0 $ 65.5 $ 508.2 $ 850.1
TOTALS 326.0 131.7 $1,816.5 $240.5 [$1,954.1 $3,265.6




When mi ni mum fl ows can be assured in all but drought years, rehabilitation
of the spawni ng beds, costing approximately $440, 000 woul d support an additiona
120, 800 harvest abl e kokanee and 89, 000 harvestable trout. Total costs of these
fishery enhancenent neasures on M ssion Creek are estimated at $1, 340, 000, but
woul d be justified by total net econom c benefits of $1,192, 000 and soci al bene-
fits of $1,992,000 over the next 50 years.

(ii) Equesis Creek

Due to limted devel oped headwater storage in Equesis Creek, nodified op-
eration of this storage would not be feasible without significantly reducing
carry over storage in drought years. Present water deficits to support fisheries
in average-dry runoff conditions total 700 acre feet. Prelinm nary hydrol ogic
studies indicate that 550 acre feet of storage could be devel oped on Pi naus Lake.
The additional 150 acre feet required to support the fishery night be obtained
fromsone nodification of headwater storage operation, or, if necessary, sone
wat er could be bought fromthe irrigation district. Total costs of devel oping or
purchasing water rights for 700 acre feet are estimated at $175,000. Since the
above woul d depl ete headwat er storage opportunities, no expansion of existing
agricultural acreage, based on headwater storages, is recommended for this tri-
butary basin. Total benefits associated with the enhanced fishery are estinated
at $254,000 in economc terns and $423,000 in social ternms over the next 50 years
(Table 17.12).

(iii) Trepanier Creek

As no storage sites were identified on the headwaters of Trepanier Creek
the current fishery deficit of 2200 acre feet would have to be punped from
kanagan Lake. This alternative is relatively inexpensive as the spawni ng beds
lie within one mle of the Creek nouth. Total costs (1970 dollars) are estimated
at $173,000 with annual costs (anortization, operation and mai nt enance) of
$55, 000. I nprovenent to natural reproductive habitat would also be required to
real i ze maxi mum harvest potential, at a cost of approximately $100, 000. These
nmeasures woul d support an additional 83,500 harvestabl e kokanee and 4, 700 har -
vestable trout annually worth a total of $508, 000 and $850,000 in econom c and
soci al benefits respectively.

(iv) Summary

The estimated costs of enhancenent of natural reproductive habitat for
kokanee and Rai nbow trout in M ssion, Equesis and Trepani er Creeks are conpared
in Table 17.12. It is anticipated that nmanagenent of these three basins towards
the goal of realizing their maxi mum potential harvest capacities, together with
protection and enhancenent of shore spawning habitats, could satisfy potentia
angl i ng demands to about the year 2000 under the high growh projection and to
2020 under the low growth projection. Harvest potentials may be expected to



decline after these dates as successively less water nay be available in the
tributaries for spawning purposes. Additional fishery production to neet ex-
pandi ng angl er demands woul d then have to be obtained fromartificial spawning
facilities or from enhancenent of shore-spawning habitats.

Annual benefits associated with the rehabilitation of natural spawning in the
three creeks are also shown on Table 17.12. These benefits include net econonic
val ues derived fromtourist expenditures as well as social val ues based on
angl ers' expression of the value of an angler day. It was assuned that the
exi sting standing stock would satisfy angler demands to 1975, but there would be
a 10% decline in potential angling demands by 1980 if no managenent neasures were
i mpl erented. After 1980 it was assumed that 50% of potential demand woul d not
occur due to declining success rates. Under these assunptions, the total econ-
omi ¢ benefits for Ckanagan Lake fishery enhancenent accumnul ated over the next 50
years would total over 1.9 million dollars conpared with a total capita
i nvestment (not discounted) of 1.8 nmillion dollars. There are additional social
benefits of 3.2 mllion dollars which would justify such an investnment provided
soci al values are considered in the evaluation of alternatives.

(b) Artificial Reproductive Habitat

Di scussion in the preceding section indicated that the inportant creeks with
fishery spawning potential are all situated in the central or northern part of
Ckanagan Lake. The creel census survey showed that angler success for both
kokanee and trout were very nmuch |lower in the southern portion of Ckanagan Lake
than el sewhere. 1In lieu of good natural spawning habitat in the southern tri-
butaries to Ckanagan Lake, a nunber of artificial facilities were examned to

i ncrease harvest potential in this part of the |ake.

The relative productivity and costs of (1) a spawning channel, (2) incubation
channel, (3) incubation boxes and (4) hatchery were investigated for devel opnent
on the | ower reaches of Trout Creek. The ratio of costs for these four facilit-
ies, including providing water, to deliver 500,000 to 4 mllion kokanee and Rai n-
bow trout was 8:1:1:5. An incubation channel was sel ected as the nost feasible
alternative for Trout Creek on the basis of costs of production per harvestable
fish.

Al t hough Trout Creek could supply the additional 1000 acre feet a year required
for an incubation channel, siltation, resulting froma natural slide in Trout
Creek canyon may present a major problemin operating this facility. The costs
of containing the slide or constructing a settling basin to renove the silt would
make any fishery enhancenment programin Trout Creek unecononic.

As an incubation channel requires a relatively small anount of water, it appears
that a nunber of options for enhancing the sport fishery in the south basin of
Ckanagan Lake shoul d be exam ned before final decisions are nade. These include



(c)

(d)

| ocating the channel in another basin such as Penticton Creek, or punping water
from Okanagan Lake to the lower delta of Trout Creek. |If fishery nanagenent
measures are undertaken in the other creeks as di scussed above, there will be
no real need to develop such an artificial facility until the year 1990.

Enhancenent of Shore Spawni ng Kokanee Habit at

In the case of kokanee, additional harvest potential is available fromshore
spawni ng habitats, which presently (1971) deliver an estimted 140, 000 harvest -
able fish. O the present escapenent, about 663,000 could be renoved fromthis
popul ation and still maintain a sustained yield, though it is assuned that this
extraction would involve a drastic reduction in catch per unit effort.

Harvest potential from shore-spawning kokanee coul d be increased through better
controls on Ckanagan Lake levels. Prelimnary studies have indicated that all
spawni ng takes place within a depth of 5.5 feet of water along the shoreline of
the | ake and that kokanee production would be nmaxim zed if |ake levels were to
fluctuate less than 6 inches between Cctober 1 and February 28. Cbviously,

| ake | evel s cannot be controlled only for protecting shore-spawni ng kokanee,
but if other factors are taken into consideration, it would appear that nore
careful managenent in dry and average runoff years could enhance this conponent
of the Ckanagan fishery. Inprovenents to the shore spawni ng habitat could
potentially increase harvest yields, but this alternative could only be
evaluated with nore study on this aspect of kokanee life history.

Summary of Ckanagan Lake Fi shery Managenent

In order to maintain available fish harvest production in step with angling de-
mands from 1970 to 2020, nmjor enphasis has been placed on rehabilitating

nat ural spawni ng habitats in creeks offering the greatest benefit-cost

advant ages. Consideration was al so given to providing additional fish harvests
in the southern basin of Ckanagan Lake through provision of artificial spawning
facilities. A suggested sequential fisheries enhancenent program for both
kokanee and Rainbow trout is presented in Table 17.13. It should be noted that
angl er success rates for kokanee nay marginally decrease frompresent rates
over the next 50 years, and rates for Rainbow trout should increase two-fold.
By inplenenting this program the stated objective of maintaining or enhanci ng
angling success with justified investments can be essentially achi eved.

17.6.4 Managenent Alternatives (Skaha Lake)

The | evel of water quality in Skaha Lake has reached opti mum conditions for
the production of sport fish stocks. Any further enrichnment of the | ake woul d
likely create environmental conditions unsuitable for sport fish and result in a
rapi d reduction of trout and kokanee stocks. Even assuning that water quality
wi || be maintai ned or inproved, angler success levels my be expected to fal



TABLE 17.13

SPORT FI SHERY MANAGEMENT PROGRAM FOR

KOKANEE AND RAI NBOW TROUT | N OKANAGAN LAKE, 1970-2020

POTENTIAL
INCREASED HARVEST | ANNUAL ANNUAL COST
IMPROVEMENT DL COSTS | PER HARVESTABLE
KOKANEE | TROUT $1000 FI1SH
NO. X 1000
Implement Okanagan Lake oper- 1974 47.2 0 niil nil
ation improvements
Initiate modified operations 1975 0 6.9 nil nil
on Mission Creek '
Development of Storage on 1976 78.7 28 .1 99.0 0.93
Mission Creek ’ ’ ’ ’
Pumping and Streambed im- 1980 83.5 4.7 65.0 $0.74
provement on Trepanier B : : )
Incubation Channel in Trout 1980 25 .4 4.8 17.2 $0.57
Creek ) ’ ) )
Rehabilitate Mission Creek 1990 120.8 89.0 44 .4 $0.21
spawning area ' ' : ’
Rehabilitation and Storage
on Equesis Creek 1990 43.0 6.0 20.5 $0.42
Enhancement of shore-spawning g
D YT N e 2000+ To be determined
Establishment of incubation .
boxes as required 2000+ To be determined
TABLE 17.14
CHANGE I N ANGLER SUCCESS RATES FOR KOKANEE AND RAI NBOW TROUT
I N SKAHA LAKE- NO FI SHERY ENHANCEMENT
VEAR POTENTIAL' PROJECTED ANGLING KOKANEE AVAILABLE T ChCRER
HARVEST DAY DEMANDS PER ANG. DAY NO. PER HOUR
NO.X 1000 HIGH LOW HIGH LOW HIGH LOW
(a) Kokanee
1970 95.8 6,650 6,650 14.4 14.4 0.048 0.048
1980 78.1 9,000 8,800 8.7 9.8 0.029 0.032
2000 76.4 14,900 12,200 5.1 6.3 0.017 0.021
2020 82.2 26,500 15,700 3.1 5.9 0.010 0.019
(b} Rainbow Trout
1970 1.45 6,650 6,650 0.22 0.22 0.022 0.022
1980 1.98 9,000 8,800 0.22 0.22 0.022 0.022
2000 1.81 14,900 12,200 0.12 0.15 0.012 0.015
2020 1.73 26,500 15,700 0.06 0.11 0.006 0.011
1 Assumes present water quality is maintained or improved.




significantly if no fishery enhancenent programis undertaken (Table
17.14 ).

Due to linmted natural stream spawni ng habitat around Skaha Lake, any
significant increase in kokanee and Rai nbow Trout harvest capacities will be
dependent on artificial propagation. Since Rainbow trout and kokanee are sub-
ject to excessive predation in the |ake, the natural or artificial stocking of
fry at 2500 fry per pound would not result in any significant increase in
harvest capacities. This predation problemcould be overcone by stocking
trout and kokanee at sizes of 50 and 10 fry per pound.

Costs and benefits of a proposed fish hatchery for Skaha Lake are
presented in Table 17.15. It was assumed that prior to hatchery construction
certain other |less costly inprovenents woul d be undertaken including
enhancenent of the natural spawning habitat in kanagan River. The stocking
program woul d likely increase angling success rates substantially,
particularly for Rai nbow Trout, but would cost sone $228, 000 annual |y by 2020.

TABLE 17.15

APPROXI MATE COSTS AND BENEFI TS OF HATCHERY RAI SED KOKANEE
AND RAI NBOW TROUT FOR THE SATI SFACTI ON OF ANGLI NG DEMAND
I N SKAHA LAKE, 1980 TO 2020

CORRESPONDING .
ADDITIONAL | CORRESPONDING | NUMBERS X 1000 AT ANNUAL COST, ANNUAL BENEFITS
HARVEST REQ'D | NUMBER X 1000 | WEIGHTS INDICATED| TOTAL PER HARVEST- ECONO?{SL%OCIAL

YEAR NUMBER X 1000 | @ 2500/1b. 50/1b 10716 |X$1000 ABLE FISH, $

KOKANEE

1980 23 383 43.5 12.6 | 29.4 1.28

2000 55 917 104.2 33.0 | 70.4 1.28

2020 178 2,967 337.2 97.5 | 227.9 1.28 Ul AJc
27.2 84.5

RAIHNBOW TROUT AW T

1980 0 0 0 0 0

2000 0.48 8.0 0.91 0.26] 0.61 1.28

2020 2.60 43.3 4.92 1.42|  3.33 1.28

Annual benefits associated with the enhancenment of Skaha Lake sport
fishery were estimated on the basis that 65% of the projected angling day
demands (hi gh estinmate) above the 1970 | evel would be due to inproved Rai nbow
trout fishing. This assunption is based on the finding that 65% of mmin valley
| ake fishernmen preferred catching trout to kokanee.

Under this assunption, anticipated increases in net expenditures by nonresident
angl ers would not pay for full hatchery program However, stocking of Skaha Lake
woul d certainly enhance the Rai nbow trout fishery and could be provided
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17.

fromthe hatchery reconmended to support the headwater |ake fishery. Consequently,
Skaha Lake shoul d be consi dered when establishing the stocking capability of the new
hat chery for the Okanagan Basin

7 OKANAGAN RI VER FI SHERY MANAGEMENT

The kanagan Ri ver system serves the Ckanagan prinmarily as a flood control and
wat er conservation channel and it produces only a |imted nunber of sport fishes.
The sport fish capability is heavily dependent on novenent of fishes fromthe main
val l ey lakes and is nost realistically evaluated on this basis. |In-channel sport
fishes could not be shown to be particularly sensitive to the discharge alternatives
consi dered. The "uni nproved" section of the river, (S.O L.I1.D. damto just north
of Aiver) serves as a spawning bed for the major Colunbia River sockeye sal non run
which is extrenely sensitive to river discharges.

7.1 Sport Fishes

About 4,900 days were spent in 1971 angling for Rainbow trout and Witefish in
t he Okanagan River resulting in a harvest of 700 pounds of preferred sport fishes.
However, no angl er demand projections for the river were nade, because Ckanagan
Ri ver is not considered to be of major inportance to kanagan angl ers.

The availability of fish in the river is dependent to such a | arge degree on the
fish popul ations of the nmain valley |akes, particularly Skaha and Gsoyoos, that the
future fisheries potentials are inexorably Iinked to nanagenment of these |akes. The
detailed projections in the nain valley | akes section can therefore be used as a
basis for estimating the harvest potential of the Okanagan River sport fishery.

17.7.2 Sockeye Sal non

O an annual average escapenent of 85,000 Sockeye salnon to the Col unbia R ver
19, 000 spawn in the Ckanagan River. The annual Sockeye catch at the mouth of the
Col unbia River for the period of 1961 to 1971 was 21,600 fish, of which 15,120 (70%
originate in the Ckanagan River. An additional 3,100 fish are taken by the Indian
fishery.

This catch to escapenent ratio is considered as extrenely | ow due to bel ow
average environnental conditions, and because the results were recorded during a
peri od when fishery managers were attenpting to re-build the run. Based on average
envi ronnent al conditions and the nai ntenance of existing spawning habitat the future
annual catch nmay be in the order of 40,000 sockeye per year

Alternatives for protecting the salnmon run over the next 50 years were descri bed
in Chapter 14 and will only be summari zed here. Continuation of present operating
rules for releasing water into Ckanagan River could threaten the viability of the
run by 2000 as withdrawal s for consunptive uses increase. The water



conservation alternative involving |l owering intakes al ong Ckanagan River to
reduce mnimumflows to 100 cfs at Aiver during the irrigation season would
guarantee fishery requirenents in all but a period of consecutive drought years
when fishery flows would have to be reduced. The anount of reduction would
depend on the size of the salnmon run and the magni tude of drought.

| mpl enentation of this water conservation alternative would at | east maintain
the salnmon run at current |evels over the next 50 years.

Construction of an artificial spawning channel adjacent to Ckanagan River to
mai ntain the present run woul d cost over $500,000 with an annual cost, including
anortizated capital, operation and mai ntenance of $54,500. Such a facility
coul d conserve about 30,000 acre feet in a drought year assuming mininum fl ow
requirenents for fisheries were net at all tines. These costs could not be
justified on the basis of any economic or social benefits that might occur to
t he Ckanagan Basin itself.

17.8 SUMVARY

It appears that an increase of over three times the current stocking program
in the headwater |akes will be required over the next 50 years to nmaintain
exi sting success rates. Due to the high econonic and social val ues placed on
headwat er angling, such a programcould be justified for both of the growth
proj ecti ons consi der ed.

I n addition, managenent neasures on M ssion, Equesis and Trepanier Creeks
which are tributary to Okanagan Lake, plus protection of shore-spawning habitats
wi Il be necessary to maintain an adequate stock of kokanee and trout to neet
potential angling demands. Prelimnary evaluations indicate that the econonic
benefits resulting fromthese i nprovenents woul d exceed inpl enentation costs.

Enhancenent of kokanee and Rai nbow trout in Skaha | ake is dependent on arti-
ficial propagation. This nmay not be econonmically justified alone, but could be
if programmed in conjunction with headwater fishery nanagenent.

Total costs of the entire sport fishery managenent program for the Okanagan

could exceed 3 million dollars over the next 50 years. |In the past, the costs
of such fishery enhancenent prograns have been borne by the Province and
recovered in part fromannual l|icence fees paid by anglers. Alternatively, as

the benefit is expressed by angler's satisfaction gained through sport fishing
and from expendi tures of non-resident anglers appear to exceed costs of
enhancenent, part or all of these costs could be borne by anglers within the
Ckanagan. Bot h these nmanagenent approaches have inplications that can only be
di scussed briefly in this report.

If the costs are borne by the entire Province, then the program descri bed
above shoul d be evaluated in a provincial perspective. The (kanagan basin is only



one sport fishery managenment area in British Colunbia and thus the benefits
of a 3 mllion dollar investnent may be better obtained by allocating sone
or all of this anmobunt to other regions. Such decisions will depend upon
know edge of fishery resource capability and potential angling demands in
all major fishery areas in the Province.

If the costs are borne by resident and non-resident anglers in the
kanagan, then a system of user charges would have to be instituted. From
an adm ni strative point of view, such charges would be best |evied on annua
licences, though in theory, they should be applied to each angling day.

Hi gher costs of angling in the Ckanagan, either through increased |licence
fees or daily charges would have policy inplications in the Province and
could al so upset the estimation of future demands. |If licences cost nore in
t he Gkanagan than in nei ghbouring regions, sone anglers night avoid the
Okanagan conpl etely, thus reducing potential demands and the subsequent
costs of fishery enhancenent.

Any financial arrangenent for managi ng the sport-fishery programwill
have to be carefully eval uated before recommendati ons can be nmade. Such
eval uati ons have not been undertaken within the scope of this draft report.



