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CHAPTER 12

Mission Creek

GENERAL DESCRI PTI ON

Reference is made to the key nap shown on Figure 12.1 and the
Schemati ¢ shown on Figure 12. 2.

M ssion Creek has the second | argest watershed and the | argest
natural water yield of the eight tributaries under study. Its watershed
area is 336 square niles and its natural water yield in an average year
is 142,900 acre-feet.

In 1970 the area contained a popul ation of 10,340 and served
10,135 irrigated areas. No truly urban areas are served.

The headwaters of M ssion Creek are | ocated about 27 ml|es east
nort heast of its nouth at a point which is the junction between the
Shuswap, Kettle and Okanagan watersheds. The headwaters | ake is called
M ssion Lake (CP1) and is situated at an elevation of 6,097 feet. The
wat ershed ridge continues in an unusually high elevation and incl udes
the hi ghest nountain peak in the area. Little Wiite Muntain, elevation
7,122 feet. It is because of this high nmountain ridge that the water
yield of Mssion Creek is so nuch greater than the |arger, but |ower,
wat ershed of Vernon Creek. Flow from M ssion Creek (CPl) is soon joined
by flow from Loch Katrine (MP1) which flows through G aystoke Lake (CP2)
to reach Mssion Creek. Next, flow from Fish Hawk Lake (CP3) joins the
stream This |lake did not exist as a devel oped, controlled reservoir in
1970. Mssion Creek is next joined by Loch Long (CP4) via an unnaned
creek. ldeal Lake (CP5) flow follows a |ong i ndependent course in Bel go
Creek before joining Mssion Creek.

The nmost inportant tributary to Mssion Creek is Hydraulic Creek
which, itself, contains seven reservoirs. |In 1970, its headwaters
conprised three reservoirs. Hydraulic #9 (CP6), Haynes (CP7), and
McCul I och (CP8). Subsequent to 1970, these three reservoirs were merged
into a single expanded McCul loch (CP8). It is anticipated that Canhon
Lake (CP12) will be devel oped as a reservoir before 1980 and will be
tributary to McCull och.

Qutflow fromMQulloch runs into Hydraulic Oeek and is soon joined by a
linked series of three small reservoirs. Long Meadow (CP9), Brown (CP10), and
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Fish (CPU). Flow fromthis total grouping of reservoirs continues on
Hydraulic Creek, serves the needs of the South East Kelowna Irrigation
District (UP6) and finally joins Mssion Creek.

Flow in Mssion Creek proceeds without benefit of additional storage
infl ow, serves Black Muuntain Irrigation District (UPS), Brent David
Irrigation District (UP9), and Rutland Water Users Association (UP9),
its residual flow eventually entering Okanagan Lake

As shown on the area-elevation curves on Figure 14.2, the nedia
el evation of Mssion Creek is 4,600 feet. After Penticton Creek, this
is the highest of the tributary basins. Wth mnor exceptions, the |and
rises steeply to the 4,000 foot elevation. A rough upland plateau
bet ween el evations 4,000 and 5,000 feet occupies 40% of the total area
of the basin. Above 5,000 feet, the |and steepens again over 30% of the
| and area and finally reaches the nountain peaks at 7,000 feet.

Reference to Figure 14.3 will show that the course of M ssion Creek
itself is relatively flat over the first four mles fromits nouth with
an average gradient of 25 feet per nmle. Over the next 24 nmiles, the
gradient gradually increases to 92 feet per mle. Over the final 14
mles to headwaters at M ssion Lake, the gradient increases sharply to
208 feet per nile

There are a nunber of hydronetric, meteorol ogical and snow course
stations within the Mssion Creek system and these are | ocated on Figure
12.1 Many of the hydronmetric records are of short duration and often
cover only the sunmer nonths.

The nost significant hydronmetric station is 8NML16 | ocated about
five mles fromthe creek nmouth. Hydrographs of nmean nonthly flows
passing this station have been plotted on Figure 14. 4.

H STORI CAL BACKGROUND

The following outlines the historical background of the mgjor
organi zed areas receiving water from M ssi on Creek.

Bl ack Mountain Irrigation District

Prior to 1920 the irrigation interests in the area were controlled
by the Kelowna Irrigation Conpany, the Black Muntain Water Conpany
(subsidiary of Bel go-Canadi an Fruit Land Conpany), and the Rutland
Estates. These three systens were purchased by the Bl ack Muntain
Irrigation District after incorporation under the "Water Act" in
Novenber, 1920.
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The original works were constructed around 1910 and were laid out as
an open-ditch gravity system As conponent renewal s becanme necessary,
the District have pursued a policy of pieceneal conversion to
pressuri zation. By 1956, it was reported that one-half of the system
was under pressure and that one-third of the systemwas being used for
sprinkler irrigation.

Drai nage plays an inmportant part in the econony of the District,
notably in the half-mle wide strip imedi ately east of the Rutland
Ditch and extending from Rutland Road to the north boundary of the
District. In this area the water table is high and the land is often
wat er | ogged. Renedi al drainage works were originally constructed and
mai nt ai ned by the Rutland Drai nage District.

Under letters patent dated the 15th June 1925 the Bl ack Muntain
Irrigation District acquired all right, title and interest in the
Drai nage District. Subsequent drai nage work as consi dered necessary for
proper irrigation has been carried out by the Irrigation District.

Poor drainage conditions in the |ower areas restrict agricultural
activity to mxed farmng. Elsewhere in the District production
consists of fruit and sonme vegetables. The standard of productivity
varies wi dely, being consistently high on sone orchards and low in
adj acent areas.

Being close to the city of Kelowna, the District has experienced
consi der abl e donmestic subdivision, particularly in the area known as
Rutland Flats. In this area orchards damaged by frost are not being
replaced. Such |and remnmining under agriculture is being used for
veget abl e and hay producti on.

Probl ens resulting from overl appi ng boundaries with Rutland
Wat erworks District were resulved in 1969-70 by the establishment of a
conmon boundary.

Rut | and Wat erworks District

The Rutland Waterworks District was originally incorporated under
the Water Act by letters patent dated the 28th of Decenber, 1949. At
that tinme the domestic requirenents of the area were being obtained from
i ndividual wells and the District itself enbraced sonme fifteen houses
supplied fromone |large well.

In 1956, the boundaries of the Dstrict were substantially extended to
i ncl ude sone 200 additional consuners. It was estimated that approxi mately
two-thirds of the individual well water supplies in the Rutland area were con-
tanminated at that time. The District therefore extended its boundaries to in-
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cl ude sonme 200 additional houses and installed new works to serve them
The system was conpleted in 1957 to designs by Associ ated Engi neering
Services Limted and cost approximtely $185, 000.

Subsequently, the District has extended its boundaries and
pi pelines to neet the demands of donestic subdivision.

Because Rutland Waterworks District's own source of water is unsuit-
abl e for donestic supply, they now seek to obtain a supply of higher
quality fromBlack Mountain Irrigation District.

Brent-David Irrigation District

In 1891 M. F. Brend and M. J. David owned a large tract of land in
the Rutland area. They irrigated it by taking water from M ssion Creek
and transporting it by flume across the flats to their |and.

In the 1920's, the pressures of subdivision and increased demand for
wat er indicated that storage facilities were necessary. On the advice of
the Mater Rights Branch, a damwas built on Browne Lake using voluntary
| abour. This damwas later sold to South East Kelowna Irrigation
District. The Brent-Davis system next purchased the dam on Loch Long
fromBlack Mountain Irrigation District. The owners of the storage and
di stribution system becane known as the Brent-David Water Users
Communi ty.

On February 23, 1950, followi ng a continued increase in the nunber
of water users due to subdivision and the need to raise funds for
I mproved services, the Brent-Davis Water Users Community becane
i ncorporated under the Water Act as Brent-David Irrigation District.

In 1970, overtures were made with a view to anal gamation with
Rutl and Waterworks District and for Black Mouuntain Irrigation District.
This proposal, precipitated by increasing difficulties in providing
irrigation water due to encroachnent of subdivisions, did not result in
any action. By 1973 it appears that an econom cal source of irrigation
water is no longer available to the District.

South East Kelowna Irrigation District

Devel opnent of fruit lands in this district commenced with the
activities of the Canyon Creek Irrigation Conpany, Limted, 1910-
1911, and the South Kel owna Land Conpany, Limted, in 1912.

A systemof nain canals, concrete-lined ditches and wood pi pe syphons
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was installed, and water was conveyed from Hydraulic Creek, having a
smal |l flow but good storage, by the S.K L. Conpany, and from Canyon
Creek with heavy spring flow but poor storage facilities, by the Canyon
Creek Irrigation Conpany.

Di stribution works consisted in part of netal flunmes, concrete
pi pes, wood pi pe and wood flune, and in addition, there were donestic
wat er systens installed by both conmpanies to serve part of their areas.
The irrigation charges were $5.00 and $6.00 per acre and special charges
were made for the donestic water

The District was incorporated by Letters Patent issued on
Novenber 2, 1920.

The original donestic systemwas installed in 1905. Since that
time, there have been numerous renewal s and extensions, and, in general
the existing distribution systemis now considered to be in good
condi tion

LAND USE AND WATER REQUI REMENTS

Cenera

The M ssion Creek watershed serves a |arge agricultural area (10,135
acres in 1970) of which roughly half |ies outside the natural watershed
boundari es.

Land use is basically agricultural with a strong trend towards
urbani zation in sone areas, such as Rutland.

The only industrial land use in the watershed is for a placer
m ning. operation on Mssion Creek. Since its license pernmits diversion
at the rate of 1.5 cfs (1,080 acre-feet/year), a false sense of
i mportance tends to attach itself to industrial use. In fact, the use
is totally non-consunptive and, further, the Iicense may be cancelled on
twel ve nonths noti ce.

There are three najor irrigation districts in the area. Black
Mount ai n and Brent-Davis, which divert their water from M ssion Creek
and South East Kel owna which diverts its water from Hydraulic Creek and
from KLO Creek. These groups al so provide donestic water for residents
wi thin their boundaries.

The Rutland Waterworks District punps its water directly from
M ssion Creek. Although not a particularly large water user, it serves
roughly 600 donestic connections in a rapidly devel oping area. The
supply are and service overlaps that of Black Muntain Irrigation
District to a considerable extent.
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Rut | and Wat erworks District

Rut | and Waterworks District gets its water fromthe Brent-David
Irrigations District's intake on Mssion Creek near the southeast corner
of Rutland Waterworks District. Rutland Waterworks District diverts
wat er into an open sedi nentati on pond, thence through a gravel filter to
a concrete sunp. Water is punped fromthe sunp with a 30-HP, 300-US
gpm electric punp Into a six-inch force man, and with a 60-HP, 720 gpm
electric punp into an eight-inch force main. These nains discharge into
an 180, 000-US gal l on high storage reservoir near the punphouse. From
this storage the water flows by gravity into the Rutland Waterworks
District's distribution systemthrough a ten inch main pipeline running
northward al ong the east side to Rutland Airport to Bel go Road, then
al ong Bel go Road to H ghway 33. The supply is chlorinated at the
punphouse. A few consunmers are served by a take-off fromthe eight-inch
force nmain between the punphouse and reservoir.

The distribution systemis divided into two pressure zones, the
| ower zone being fed entirely by the six-inch laterial on H ghway 33
through a pressure-reducing station at Hol | ywood Road.

The raw water in the creek at Rutland Waterworks District's point of
diversion is subject to bacterial contam nation, and the sedi nentation
pond and filter are not properly effective in renoving sedi nrent and
vegetable matter. In addition, the tenperature of the raw water during
the summer is substantially higher than that considered acceptable for
public water supply. Because of this, there is an increasing tendency
to seek supply fromthe Black Mountain Irrigation District system

Bl ack Mountain Irrigation District

The Black Mountain Irrigation District diverts water from M ssi on
Creek seven miles upstreamfromthe Rutland Waterworks District's intake
to a sedinmentation pond, thence by gravity through a | ow pressure
concrete conduit 5,900 feet |Iong and through three tunnels of tota
length 3-880 feet to a surge tower. From here the water flows by
gravity to Black Mountain Irrigation District through a trunk main,
reducing from48-inch diameter at the surge tower to 24-inch at Pressure
Reduci ng Station No. 1 on Mugford Road. The water is chlorinated at the
downstream end of 48-inch main

There are two pressure-reducing stations on the nmain pipeline and
five on the laterals. There are five separate pressure zones.

This systemis designed to deliver, at frost-free times, up to 31,058
US gomof irrigation and farmdonmestic water to approxi mately 4,950 acres of
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agricultural land approved for ARDA assistance within the Bl ack Muntain
Irrigation District. Farmdonestic water was obtained in wi nter (1970)
by punping fromtwo wells in Black Mountain Irrigation District. The

i ntake was winterized in 1971 so that the gravity supply from M ssion
Creek may be used all year. Wells previously used for winter supply are
now retai ned as standby only.

South East Kelowna Irrigation District

This District enconpasses an area of sone 8,600 acres of which an
estimated 4,478 acres were under irrigation in 1970.

Gravity water is supplied to the District by two irrigation systens
of about equal size in area and one donestic system The irrigation
systemto the north is commonly referred to as the KLO systemwi th an
i ntake on Canyon (KLO) Creek, while the irrigation systemto the south
is known as the SKL systemwith an intake on Hydraulic Creek. The
donmestic system with an intake on Canyon Creek and serving about 200
farm connections, supplies the central area within the KLO irrigation
system The renmining areas are served by springs or cisterns.

Peak demand on the Canyon (KLO) Creek systemis about 35 cfs and an
esti mated 2, 140 acres were served in 1970.

After the spring runoff in Canyon Creek has dropped to bel ow t he
irrigation demand, water fromHydraulic Creek is spilled fromthe SKL
mai n diversion ditch into Canyon Creek about one-half mle upstreamfrom
the KLO diversion. A settling basin was built in 1969 to renove silts
and sands fromthe Canyon Creek water. The water is brought to the
settling basin in a netal flunme, and presently is carried to the
District in a concrete-lined ditch. After passing through screening
tanks, the water is distributed by pipelines and flumes to the orchards.
Most of the pipeline is coated (unlined) steel that was installed 15
years ago. Sone of the short branch lines have been constructed of
al um num pi pe.

Diversion fromthe KLO Creek systemis not included in the conputer
programes formulated for this study. Instead, all flow is assunmed to
cone from Hydraulic Creek.

A diversion damon Hydraulic Oreek supplies water that is used in the SKL
distribution system The water is first carried in a wood-stave pipeline for
3,600 feet, then in a concrete-lined ditch for 13,400 feet to Canyon O eek
where a portion of the water is fed into the KLO system (ossing Canyon O eek
through a steel syphon, the water supply is carried by a second ditch for about
5,700 feet at elevation 2,300 feet where it is dropped to elevation 1,950
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feet by a 1,750-foot pipeline. A further section of open concrete-
lined ditch delivers the water to the main branches of the SKL
distribution system

In 1970, the domestic water supply systemof the South East Kel ow
Irrigation District was served in part by an intake on Canyon (KLO
Creek at elevation 2030 feet and in part by cisterns and wells. The
original systemwas installed in 1905 and includes about 18 niles of
smal | distribution mains serving an area of 2,600 acres.

Brent-Davis Irrigation District

In 1970, this small irrigation district served an estimted 107
acres. Gravity supply water is taken by flunme froman intake on M ssion
Creek to its piped distribution system The area is being transforned
froman agricultural to a suburban conmunity and nmay soon becone
absorbed within the Black Mountain Irrigation District.

Water users in terns of population and areas irrigated are shown
on Table 12.1.

TABLE 12.1
WATER USERS IN THE M SSI ON CREEK WATERSHED (. 1970)

Area Population Diversion
Area Served Irrigated | (approx.) | Irrigation | Domestic Total
(acres) | (persons) | (ac.-ft.) (ac.-ft.)|(ac.-ft.)
Black Mountain ;
Irrigation District 3,434 600 10,383 125 ]0,508
South East Kelowna
Trrigation District 4,478 2,196 13,545 457 14,002
Brent-Davis
Irrigation District 107 108 324 12 336
Rutland Waterworks
District 0 4,569 0 522 522
Other 2,117 62 6,402 7 6,409
Total 10,135 7,535 30,654 1,123 31,777

Consunptive use diversions as |isted above are assunmed to result in
no return flowwithin the Mssion Creek sub-basin. However, consunptive
use diversions are expected to provide a return flow to Ckanagan Lake.
The anount of return flow varies with the type of use and is estinated
as foll ows:
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a) For "lrrigation", return = 50% of diversion.
b) For "Donestic and Waterworks", return flow = 65% of di version
c) For "lIndustry", return flow = 902 of diversion
From t he above, water utilization in ternms of the ambunts of consuned
water and return flow wi thin the Ckanagan Lake Basin may be tabul ated as

fol | ows:
(Tabl e 12.2).
TABLE 12.2
WATER UTI LI ZATION I N M SSI ON CREEK (1970)
Diversion Return Flow
Requirements for Consumed to Okanagan
Consumptive Use Water Lake
(acre~feet) (acre-feet) | (acre-feet)
Irrigation 30,654 15,327 ) 15,327
Domestic and Waterworks 1,160 406 754
Industry 0 0 0
Totals 31,814 15,733 16,081

A detail ed breakdown of diversion requirenents for the various
organi zed areas at the 1970 stage of devel opment is as shown on Tabl e
12. 3.

In order to acquire rights over the use of water, nobst users, acting
either individually or collectively in an irrigation district, have
mai nt ai ned water |icenses for storage and diversion granted by the Crown,
inright of the Province. Licenses provide their holder with rights over
the stated anpbunt of water and, in cases of a shortage, the older |icense
t akes precedence over the newer.

Current water licences in 1970 for both storage and consunptive
use are as listed on Table 12. 4.

The industrial license listed is non-consunptive and hence does not
affect the availability of water.

12. 4 NATURAL WATER SUPPLY

Esti mated natural water yields for the area are shown on conputer
printout sheets, reproduced on Figure 12.3 (Dry Year), Figure 12.4
(Average Year), and Figure 12.5 (Wt Year).
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TABLE 12.3
DI VERSI ON REQUI REMENTS ON M SSI ON CREEK (1970)
G VEN I N ACRE- FEET

South East Rutland
Month Type |Black Mtn. Kelowna Brent-Davis|Waterworks | Other | Total
) il 18 1.D. 1.D. District

Agric, 0 0 0 0 0 0

J Dom. 6 23 1 27 1 58
Ind. 0 0 0 0 0 0
Agric, 0 0 0 0 0 0

F Dom. 5 18 1 22 0 46
Ind. 0 0 0 0 0 0
Agric. 0 0 0 0 0 0

M Dom. 6 23 1 27 1 58
Ind. 0 0 0 0 0 0
Agric. 0 Q 0 D 0 0

A Dom. 7 27 1 33 1 69
Ind. 0 0 0 0 0 0
Agric, 1,557 2,031 50 0 960 4,598

M Dom. 12 46 1 56 1 116
Ind. 0 0 0 0 0. 0
Agric. 2,595 3,386 82 0 1,600 7,663

J Dom. 17 59 2 72 1 151
Ind. 0 0 0 0 0 0
Agric. 2‘595 3,386 82 0 1,600 7,663

J Dom. 20 73 2 89 2 186
Ind. 0 0 ] 0 0 0
Agric, 2,595 3,386 82 0 1,600 7:663

A Dom. 20 73 2 89 2 186
Ind. 0 0 0 0 0 0
Agric. 1,037 1,355 33 0 640 3,065

S Dom. 10 37 1 46 1 95
Ind. 0 0 0 0 0 0
Agric. 0 0 0 0 0 0

0 Dom. 8 32 1 39 1 81
Ind. 0 0 0 0 0 0

L

Agric, 0 0 1} V] 0 0

N Dom. 6 23 1 27 1 58
Ind. 0 0 0 0 0 0
Agric, 0 0 0 0 0 0

D Dom. 6 23 1 27 1 58
Ind. 0 0 0 0 0 0

Total 10,502 14,001 344 554 6,413 31,814
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In summary, the annual precipitation and resulting natural runoff
of the Mssion Creek Basin under the three types of year is as shown
on Table 12.5.

TABLE 12.4
WATER LI CENSES ON M SSI ON CREEK (1970)

Total Computed

Area Served Licensed Diversion
Storage |[Agriculture |Domestic Industry Total Requirement

(ac.-ft.) ?ac.-ft.) (ac.-ft,) | (ac.-ft.)| (ac.-ft.) (ac.-ft.)

Black Mountai

=

Irrigation 9,300 14,575 522 0 15,097 14,002

District :

South East

Kelowna

Irrigation 14,375 23,300 268 0 23,568 10,508

District

Brent-Davis

Irrigation 1,300 1,015 0 0 1,015 336

District

Rutland

Waterworks 100 0 536 0 536 522

District .

Other 650 5,603 i 134 1,080 6,817 6,409

Total 25,725 44,493 1,460 1,080 47,033 3,717
TABLE 12.5

ESTI MATED NATURAL WATER YI ELDS FOR M SSI ON CREEK SUB- BASI N

Annual Runoff Average
Type of Year Kilo Inches Over Precipitation Remarks
Acre-Feet Basip ' (Inches)
Dry 96.9 5.4 = Area = 334 square
miles.
Average 142.9 8.0 27.9 Runoff is abstracted
from computer
Wet 239.2 13.1 - print-out data,
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12.

5

a)

b)

d)

STORAGE (Reference Figure 12.2)

In a climate of spring floods and sumer droughts. It is necessary
to store a high proportion of total available water so that it nmay be
used when needed. To this end, the Mssion Creek water users have
devel oped a system of ten active reservoirs with a total |ive storage
of 17,981 acre-feet in 1970. The reservoirs are operated either
i ndependently or in snmall groupings as required by their owners.

M ssion (Crescent) Lake

This is a relatively small dam of 600 acre-feet capacity owned and
operated by Black Mwuntain Irrigation District. Built in 1937 of earth
and rock fill, the damis understood to be stable, although the contro
gate is in poor condition. Control is through a 30-inch culvert set
with an invert elevation of approximately 6,090 feet. The spillway
el evation is 7.3 feet higher.

G ayst oke Lake

The snmal|l and uncontrolled Lake Katrine drains directly into
Graystoke Lake. Graystoke damwas built originally in 1931 of earth

fill. Its control works consisted of a 26-inch horseshoe culvert at an
el evation of roughly 6,000 feet and a spillway sone 39.1 feet higher.
In 1970 the live storage capacity was estimted at 2,107 acre-feet. In

1973 the damwas in the process of being rebuilt with a greatly

i ncreased storage to 5,000 acre-feet. Together with Ideal Lake and

Fi sh Hawk Lake (not built in 1970), G aystoke provi des the backbone of
storage for Mssion Creek Irrigation District.

Loch | ong

Built of earth fill in 1966, Loch Long provides 400 acre-feet of
storage for Black Mountain Irrigation District. Control works consi st
of a 12-inch culvert at an estimated elevation of 6,050 feet. The
spillway elevation is ten feet above the outlet control culvert.

| deal Lake

This is the | argest storage operated by Black Muuntain Irrigation
District, and the second |argest in the Mssion Creek watershed
Active storage is 5,475 acre-feet. The original earth-fill damwth
concrete core was built in 1910. Later, in 1922, concrete cut-off dans
were built. Control works consist of a 30-inch culvert set at an
invert elevation of roughly 4,300 feet. The spillway is at an
el evation 17 feet above this point.
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f)

9)

h)

1)

i)

Hydraulic #9 (Duck Lake)

This is a snmall reservoir which contained 231 acre-feet of active

storage in 1970. It was an earthfill damwith a 24-inch outlet pipe
set at elevation 4,221.1 feet and a spillway set at elevation 4,236.1
feet. |In 1973 the dam was breached and the area is now part of an

enl arge McCull och Reservoir. The reservoir was operated by the South
East Kelowna Irrigation District.

Haynes Lake
The dam on Haynes Lake is of earth fill with a 48-inch outl et
control culvert set at elevation 4,118.5 feet. The spillway is at
el evation 4,127.6 feet. |In 1970, the reservoir contai ned 881 acre-
feet of active storage. |In 1972 this reservoir was absorbed into an

expanded McCul |l och Reservoir

McCul | och Reservoir

This is by far the largest and nost inportant reservoir in the

M ssion Creek watershed. 1In 1970, it had an active storage capacity
of 7,555 acre-feet. 1In 1972 the damwas rebuilt to provide a greatly
enhanced capacity of an estimated 11,950 acre-feet. The new damis of
earth fill and is operated through a 35-inch culvert set in the North
Dam at an invert elevation of 4,095.5 feet. There are also two cutoff
dans call ed East Dam and South Dam The spillway elevation is set at
4,132.3 feet which effectively drowns both Haynes Lake and Hydraulic
#9, described above.

Long Meadow Lake

Long Meadow i s the highest in a chain of three small | akes
(Browne and Fish) draining into Hydraulic Creek. Built of earth fill
in 1960, its 153 acre-feet of storage is controlled by a 24-inch
square culvert set at an invert elevation of 4,288.7 feet. Spillway
elevation is at 4,298.0 feet. As with other lakes In the chain,
operation is by South East Kelowna Irrigation District.

Br owne Lake

Like its sisters, Long Meadow and Fi sh Lakes, this reservoir was
built in 1960 of earth fill. Control of its 454 acre-feet of storage
is by neans of an 18-inch culvert set at elevation 4,270.5 feet. The
spillway lip is at 4,279.8 feet elevation.

Fish Hawk Lake
Last in the series of earthfill dans built in 1960, Fish Lake inpounds
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only 125 acre-feet of active storage. The spillway overflows at
el evation 4,222.5 feet and outflow is adjusted by an 18-inch cul vert
set in a tinber structure with its invert at elevation 4,217.5 feet.

Canyon Lake

By nature, water fromthis lake flows into the Kettle Valley
wat ershed via Stirling Creek. However, two diversion points have been
created. The lower diversion directs water towards the MCul |l och
Reservoir. The upper diversion is a small dam (Canyon 'A') and
reservoir which is in a poor state of repair and is only partially
successful in directing water to Canyon Creek. The purpose of this
diversion is to serve the local donestic water supply system Mater
which is successfully diverted into Canyon Creek may again be diverted,
at a point sone three nmiles downstream into Myra Ditch which flows
into the headwaters of Hydraulic Creek and McCull och Reservoir. It is
understood that in 1970 Canyon (KLO Reservoir 'B was kept at its ful
capacity of 304 acre-feet except for rel eases for donestic water
purposes. Since it was, in effect, non-operational in 1970, it is not
recogni zed in the conputer programm ng of flows for that year.
Esti mated el evations for the outlet and spillway are 5.505 and 5.518
feet respectively.

Hydrol ogic informati on on the active ten of the el even reservoirs
descri bed above is given on. Table 12.6.

Storages are currently operated in a manner which seens best to
the owners for the purposes of irrigation or other consunptive use.

When conparing 1970 storages with estimated available runoff. It
will be renenbered that the apparent surpluses of water are being
exploited already at such sites as Fish Hawk (CP3), G aystoke (CP2),
and McCul loch (CP8). In the case of the latter it appears its live
storage is already greater than the dry year inflow.

Met hods of operation of storage are by no neans rigid, but are
assurmed to follow the estimated pattern outlined on Table 12.7.
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TABLE 12.6
1970 STORAGES IN THE M SSI ON CREEK SYSTEM

Drainage Live Surface Annual Natural Runoff
Reservoir Area Storage Area 8¢ 10.)

{acres) (ac.-ft.) | (acres) E:ir A;:::ge g::r
Mission Lake 1,000 600 30 1,250 1,600 2,333
Graystoke 4,000 2,107 a9 5,100 6,493 9,440
Loch Long 800 400 45 1,000 1,280 1,867
Ideal ’ 7,700 5,475 362 3,861.| 5,891 9,894
Hydraulic 9,100 23 287 4,247 6,527 | 11,047
Haynes 400 881 137 100 173 330
McCulloch Res. 13,700 7,555 645 5,480 8,633 15,005
Long Meadow 200 153 = 50 87 165
Browne 700 454 = 175 303 577
Fish Hawk %00 125 = 225 390 742
Total - 38,500 17,981 21,488 | 31,377 | 51,400

TABLE 12.7

RULE CURVE VALUES FOR M SSI ON CREEK RESERVO RS

e |Reservorr Jils Sk Ualves Tapretsed ar s

Gapacity | o #| w| Al wfu]a| ] s]|o]|n
Mission 600 0 0 0 0 0[100|67 | 33 0 0 0
Graystoke 2,107 0] 0.0 0| O 0[100/67 |33 | 0O |0 | O
Loch Long 400 of 0f o} O 0/100/67 133 ) 0 )0 O
Ideal 5,475 50| 50 | 50| 50 | 100|100|83 | 67 | 50 (50 |50 |50
Hydraulic #9 231 o of o| O 30({100)67 (33| O | O | O
Haynes 881 Q 0 0 0 |100(100(67 | 33 0 0 0
McCulloch 7,555 30| 30 | 30| 50 | 100|100{77 | 30 | 30 |30 |30 |30
Long Meadow 153 0 0 0 0 |100|100(67 | 33 0 0 0
Browne 454 0| 0| o O |100f100/67 33| 0| 0| O
Fish Hawk 125 0 ] 0 0| 100{100( 67 | 33 0 Q 0
Total 17,98)
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1)

2)
3)

4)

6

EXPLANATI ON: For any given nonth -

Per cent ages shown refer to active storage occupied by water at end of
nonth, e.g., 30% storage occupied by water at end of March.

When rul e curve value is exceeded, all excess water is released

When rul e curve value is not achieved, only stated water requirenents
are rel eased

I nformation based on | ocal records of water users

The above rul e curve val ues have been used in conputer

progranm ng for the production of print-outs showi ng regul ated fl ows.

At the 1970 stage of developnment little or no consideration is
given to the operation of storage for Fisheries or other non-
consunpti ve use

RESI DUAL FLOWS

When natural flowis affected by storage changes, diversions to or
fromthe area and withdrawal s for irrigation, donestic or industria
purposes, the resulting creek flowis called the "residual flow'. These
residual flows, for various selected points and three types of weather
year at 1970 devel opnment, are shown on conputer print-outs. They are
reproduced as Figure 12.6 (Dry Year), Figure 12.7 (Average Year), and
Figure 12.8 (Met Year).

Ref erence to these figures will show that residual flows
i Mmedi ately upstream and i nmedi ately downstream from the sel ected point
are given. The difference is the amount diverted at the point for
consunptive use. It will be noted that there are no "demand
deficiencies" at the 1970 stage of devel opnent, even in a "dry" year.

Reference to Figure 12.9 and 12.6 will show that, based on
Department of Fisheries estimates of need, there would be a considerable
shortage of water for non-consunptive use in the latter part of the
year, particularly August and Septenber.

Figure 12.9 al so shows that the crude "nodified" method of
operation actually creates a consunptive use deficiency in August and
Septenber of a dry year. Refinenent of the nethod of operation before
its application in practice would renmove this obvious problem

The fact that non-consunptive deficiencies appear in winter of even an
"average" year suggests that Fisheries requirenents for water exceed esti-
mates of the creek's natural ability to generate flow. Detailed reference
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to Figures 12.9 and 12.3 and 12.4 |l end support to this contention.

In conclusion, the contribution which Mssion Creek nakes to the
gross inflow to kanagan Lake may be evaluated for various types of
year as shown on Table 12. 8.

TABLE 12.8
COVPARI SON BETWEEN ESTI MATED | NFLOAS TO M SSI ON CREEK AND OKANAGAN LAKE

Regulated Flows at 1970 Development
Type of Inflow to Total Tributary Percentage
Okanagan Lake Inflow to Contribution by
Year From Okanagan Lake Mission Creek
Mission Creek From Al]l to Okanagan
Sources Lake Inflow
(acre-feet) (acre-feet) 4
Dry 66,000 279,200 23.6
Average 107,300 516,000 20.8
Wet 202,000 796,700 25.4
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