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CHAPTER 11

Kel owna Creek

GENERAL DESCRI PTI ON

Ref erence is made to the Key Map, Figure 11.1 and Schematic 11. 2.
Kel owna Creek has a small watershed of only 86 square mles, but, after
Ver-non and M ssion, contains the |argest amount of irrigated |and.
For this reason, of all the creeks under study it is the nost
susceptible to water shortage.

In 1970, the area included a popul ation of 10,420 and cont ai ned
4,848 Irrigated acres. Al though nmuch of the City of Kelowna lies
wi thin the Kel owna Creek watershed. It is served by Ckanagan Lake.

The headwat ers of Kel owna Creek are | ocated about seven niles north-east
of the City of Kelowna at an el evation of 5,300 feet. Drainage soon
reaches Postill Lake (CPl) from whence Kel owna Creek proper conmences.
Fl ows are increased, in order, by Conroy Creek, (MPl), issuing from
Morri son Creek originating from South Lake (CP2), and Bul man Creek

i ssuing from More Lake. The first major diversion is to Ellison
Irrigation District, showmn as UPlI on Figure 6A. Next, at UP 2, the

| argest water withdrawal in the systemis taken by flune to d ennore
Irrigation District.

The largest tributary In the system Scotty Creek, rises at Trapper
Lake (CP4) and supplies diversion (UP 5) to Scotty Creek Irrigation
District before reaching Kel owna Creek. The |last major diversion (to
Bank head Irrigation District) is |located on Kel owna Creek below its
confluence with Scotty Creek at UP6.

As shown by the area-elevation curves on Figure 14.2, the nedian
el evati on of Kelowna Creek is 3,400 feet. Al though not well
pronounced, the |ower benchlands tend to occupy about 30% of the
wat ershed at a nedi an el evation of 1,600 feet. The upper plateau
occupi es about 35% of the watershed at a nedi an el evati on of 4,500
feet.

The profile of Kelowna Oreek shown in Figure 14.3 has a relatively flat
gradient of 30 feet per nile for the first 11 niles upstreamfromits nouth.
Thereafter, the gradient increases markedly to 386 feet per nle for the next
seven mles to its confluence with Bul man Oreek. For the final five niles,
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11.

a)

b)

as the creek approaches its source at Hereron Lake, the creek
gradient is reduced to 146 feet per mle.

There are a nunber of hydronetric neteorol ogi cal and snow course
stations on the Kel owna Creek system and these are | ocated on Figure
11.1. Many of the Hydrometric records are of short duration and often
cover only the sumer nmonths. The nost significant hydronetric station
is 8NWb3, |ocated near the creek mouth. Hydrographs of mean nonthly
flows passing this station have been plotted on Figure 14. 4.

HI STORI CAL BACKGROUND
Hi storical data on the nmmjor organi zed areas are as foll ows:
Gennore Irrigation District was formed in 1910, and supplies irrigation

and donestic water to an area just north of the Gty of Kel owna, as
shown on the Key Map. | n 1967, the existing open distribution system
was replaced by an encl osed gravity and punped pressure system fi nanced
under the ARDA programme. This systemwas designed to supply irrigation
water to 2,009 acres within the District plus 200 acres within the Cty
of Kel owna and 80 acres at Kel owna Golf and Country Club. In
conbination with a rehabilitated donestic system it also serves sone
230 donestic connections.

By July 1971, the area being supplied with irrigation water within
the City of Kelowna had been reduced by subdivision to 113 acres and the
District had regraded 75 acres of land, within its boundaries, to
receive irrigation water. Al so as of July 1971, the District had
applications for water for sonme 1,200 additional acres withinits
boundari es.

The Ellison Irrigation District saw its begi nnings when Thomas Bul man
bought the land in 1906 and then subdivided the area, selling lots and
supplying themwi th irrigation water.

In 1926, the | andowners unsuccessfully attenpted to forman
irrigation district. Further efforts were begun in 1945, and after
considerable ligiga-tion the Ellison Irrigation District was forned, the
irrigation system being purchased for $22,500.00. The original system
was designed as a gravity system and over the years individual growers
added their own pressure systens, using gravity flow or punps. |In 1955
the distribution systemat the north end required renewal, and by
general consent of those concerned, a pressurized systemwas installed
whi ch served 100 acres.

In 1963 the south end of the systemwas replaced by a pressurized
system largely follow ng the design made by the B.C. Water Resources
Servi ce.
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11.3

Thi s system now serves 251 acres.

By 1970, the old gravity system had been replaced by nore
per manent works suitable for pressure irrigation of up to 660
acres.

The Scotty Creek Irrigation District was forned in 1918. The existing

systemat that time was generally in poor condition and sonme portions of
the systemrequired i nmedi ate replacenent. An inherent di sadvantage of
the old systemwas its design for furrow irrigation and hence a | ack of
adequat e pressure w thout booster pumping. |In 1966 and 1967, a new

di stribution pi pework system and i ntake were conpleted. Then, out of a
total of 1,317 acres of irrigable |and, 824 were under irrigation

LAND USE AND WATER REQUI REMENTS.

The Kel owna wat ershed supplies the water needs of many | ocal users,
but it is to be noted that its |argest user, dennore Irrigation
District, is located outside the watershed boundary. Conversely, a
| arge area which lies inside the watershed (Bl ack Mountain Irrigation
District) is supplies by Mssion Creek. Further, the Gty of Kel owna
neets its water needs by punping directly from Ckanagan Lake.

Irrigation water requirenents diverted from Kel owna Creek have been
estimated as follows: (Table 11.1):

TABLE 11.1
| RRI GATI ON DI VERSI ONS FROM KELOWNA CREEK WATERSHED (1970)

Area
Area Served Irrigated Irrigation Total
(acres) (ac. ft.) (ac.ft.)
Glenmore 1.D. 530 4708 4708
Ellison I.D. 2140 1606 1606
Scotty Cr. I.D. 208 2752 2752
Bankhead I.D. 40 121 121
Others 1230 3701 3701
TOTALS 4848 12888 12888
NOTE: Details of Domestic Water Services on Kel owna Creek are

not avail able but are not considered significant conpared
to irrigation diversions (See Table 6P)

Consunpt i ve use diversions as |isted above are assuned to result in no re-
turn flow within the Kel owna O eek sub-basin. However, consunptive use diver-
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sions are assumed to provide a return flow to Ckanagan Lake. The anopunt
of return flow varies with the type of use and is estimated as follows:

a) For "Irrigation" return flow = 50% of diversion.
b) For "Donmestic and Waterworks", return flow = 65% of diversion
c) For "Industry", return flow = 90% of diversion

Fromthe above, water utilization in terns of the ampbunts of
consunmed water and return flow with the Ckanagan Lake Basin nay be
tabul ated as foll ows:

(Table 11.2).
TABLE 11.2
WATER UTI LI ZATI ON I N KELOWNA CREEK (1970)
Diversion for Consumed Return Flow to
Consumptive Use Water ODkanagan Lake
(acre-feet) (acre-feet) (acre-feet)

Irrigation 12,888 6,444 6,444
Dome;g:gsind Water 464 161 299
Industry 0 0 0
TOTALS 13,352 6,605 6,743

* Based on |icensed val ues

A detail ed breakdown of the diversion requirenents for the various
organi zed and unorgani zed areas at the 1970 stage of devel opnent is as
shown on Table 11.3.

In order to acquire rights over the use of water, nost users,
acting either individually or collectively in an irrigation district,
have mai ntai ned water |icenses for storage and diversion granted by the
Crown, in right of the Province. Li censes provide their holder with
rights over the stated amount of water and, in cases of a shortage, the
ol der license takes precedence over the newer.

Current water licenses in 1970 for both storage and consunptive
use are as listed on Table 11.4.

Conpari son between the |icenses and the conputed diversion
requi renents show that, in general, |icensed anobunts exceed esti nated
current water use by a considerable margin.
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TABLE 11.3
DI VERSI ON REQUI REMENTS ON KELOWNA CREEK (1970)
G VEN I N ACRE- FEET

Month Type Glenmore Ellison Scotty Bankhead Other Total
I.D. .0 1.D.

Agric. 0 0 0 0 0 0

J Dam. 18 5 0 0 1 24
Ind. 0 0 0 0 ] 0
Agric. 0 0 0 0 ] 0

F bom. 14 4 1] 0 1 19
Ind. 0 0 0 0 0 0
Agric. 0 . 0 0 a 0 0

M Dom. 18 5 0 a 1 24
Ind. 0 0 0 ] ] 0
Agric. 1] 0 0 0 0 a

A Dom. 21 5 0 0 1 27
Ind. 0 0 0 a n. 0
Agric. 706 - 240 412 18 557 1,933

M Dom. a5 9 0 0 n 46
Ind. 0 1] 0 o D 1}
Agric. 1,177 401 686 30 923 3,222

dJ Dom. 46 12 0 ] 3 61
Ind. 0 0 0 0 0 Q
Agric. 1177 401 686 30 923 3,222

J Dom. 56 14 0 0 3 73
Ind. 0 0 0 1] 0 0]
Agric. 1,177 401 686 30 928 3,222

A bom. 56 14 D 0 3 73
Ind. 0 0 - 0 0 0 -0
Aaric. 47 160 275 12 3n 1,289

S Dom. 28 7 0 0 2 37
Ind. 0 0 0 0 0 0
Agric. 0 0 0 0 0 0

0 Dom. 25 6 0 0 1 32
Ind. 0 0 0 0 0 0
Agric. 0 0 0 0 0 0

N Dom. 18 5 0 0 1 24
Ind. 0 0 0 0 0 0
Agric. 0 0 0 0 0 0

D Dom. 18 5 0 0 1 24
Ind. 0 a 0 0 0 0
TOTAL 5,061 1,694 2,745 120 3,732 |13,352

Donesti ¢ demands based on |icensed val ues
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TABLE 11.4
WATER LI CENSES ON KELOANA CREEK (1970)

L1Eented Liconsed Diverstor ofeers o

Storage Agriculture|Domestic |Industryl Total |Requirements
Area Served (ac.ft.) ?ac.ft.) (ac.ft.) [(ac.ft.)|(ac.ft.)from Table 11.1
Glenmore 1.0, 5,107 6,400 350 0 6,750 4,708
Ellison I.D. 1,100 2,400 90 0 2,490 1,606
Scotty I.D. 1,480 2,225 0 0 2,225 2,752
Kelowna City 0 249 0 0 249 3,701
Other .48 4,747 20 0 4,767
TOTAL 7,735 16,021 460 0 16,481 12,888

11. 4 ESTI MATED NATURAL WATER SUPPLY
Natural water yields for the area are shown on conputer print-out
sheets, reproduced on Figure 11.3 (Dry Year), Figure 11.4 (Average Year),
and Figure 11.5 (Wt Year).
In sunmary, the annual precipitation and natural runoff of the
Kel owna Creek Basin under the three types of year is as foll ows:
TABLE 11.5
ESTI MATED NATURAL WATER YI ELDS FOR KELOMNA SUB- BASI N
Type of Kilo Inches Average .
Year Acre- Over Precipitation Remarks
Feet Basin (inches)
Dry 9.9 23l - Area = B86.6
Square Miles
Average 17.0 3.7 21.1 Abstracted from
Computer
Wet 34.4 7.5 - Print-0ut Data
11.5 STORAGE

Ref erence is made to Figure 11.2.

summer

droughts it
avai | abl e water so that

To this end,

In a climate of spring fl oods and
is necessary to store a high proportion of total
it may be used when needed.

t he

Kel owna Creek water users have devel oped one |arge reservoir (Postilt
Lake) and three snmaller reservoirs by 1970.
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The Postill Lake reservoir inmpounds water by means of an earth dam
having a spillway at el evation of 4,400 feet and an outlet control with
invert at elevation 4,464.5 feet. It is operated by and for both
Ellison and Aennore Irrigation Districts.

Simlarly, South Lake reservoir is operated mainly by d ennore
and Ellison Irrigation Districts. Its spillway is at el evation 4517
feet and outlet invert at 4500 feet approximately.

The Janmes (Trapper) Lake reservoir is operated by Scotty Creek
Irrigation District. |Its spillway and invert elevations are at 4,563.8
and 4,550.0 feet approxi mately, respectively.

The small Scotty Creek reservoir, spillway elevation 4,520 feet. Is
al so operated by Scotty Creek Irrigation District.

Hydrol ogi c information on the four reservoirs is given by Table 11. 6.

TABLE 11.6
1970 STORAGES IN THE KELOMA CREEK SYSTEM
Annual Natural Runoff
Drainage Live Surface (Acre-Feet
Area Storage Area Dry Average Wet

Reservoir (Acres) | (Acre-Feet) (Acres) Year Year Year
Postill Lake 5,000 4,063 226 2,466 3,773 6,359
South Lake 1,000 400 25 462 715 1,222
James Lake 2,300 1,112 140 1,343 2,079 3,550
Scotty Creek

Reservoip 3,300 140 20 1,510 2,342 4,010
TOTALS 12,200 5,715 411 5,781 8,909 15,141

By 1972, Moore Lake reservoir at the headwaters of Bul man Creek
with a storage capacity of 1,000 acre-feet had been added to the system
It is, of course, excluded from cal culations pertaining to the year
1970.

Wth the exception of Postill Lake, the above reservoirs have an
annual dry year runoff at |east equal to the live storage

Storages are currently operated in a manner which seens best to the
owners for the purposes of irrigation or other consunptive use. Methods
of operation are by no neans rigid, but generally follow the pattern
outlined in Table 11.7.
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Phot o 43 DOREEN LAKE - Looking South (Sept. 12, 1973)
Vernon Creek System

Photo 44 POSTILL LAKE - Looking South (Sept. 12, 1973)
Kel owna Creek System
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TABLE 11.7.
RULE CURVE VALUES FOR KELOMNA CREEK RESERVO RS

Rule Curve Values Expressed as a
Reservoir Reserveir Percentage of Reservoir Capacity
Name Capacity J = M A M J J A S 0 N D
Postill 4,063 60 | 60 | 60| 80(100|100( 87| 73| 60| 60| 60| 60
South 400 60 | 60 | 60| 80|100(700| 87| 73| 60| 60| 60| 60
James 1,112 30 [ 30| 30| 50|100|100| 77| 53| 30| 30| 30| 30
Scotty 140 1} 0 0| O0|lo0f100| 67| 33| 0 o] o| 0O
TOTAL © 5,715

EXPLANATI ON:  For any given nonth -

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

2) When rul e curve value is exceeded, all excess water is rel eased.

3) When rul e curve value is not achieved, only stated water
requi rements are rel eased.

4) I nformation based on | ocal records of water users for period
1964 to 1971.

The above rul e curve val ues have been used in conputer progranmng for
the production of print-outs showi ng regul ated fl ows.

At the 1970 stage of developrent little or no consideration is given to
the operation of storage for Fisheries or other non-consunptive use.

11.5.1 Residual Flows

When natural flowis affected by storage changes, diversions to or
fromthe area and withdrawals for irrigation, donestic or industria
purposes, the resulting flowis called the "residual flow'. These
regul ated flows, for various selected points and three types of weather
year are shown on conputer print-outs. They are reproduced as Figure
11.6 (Dry Year), Figure 11.7 (Average Year), and Figure 11.8 (Wt Year).

Reference to these figures will show that residual flows
i mmedi ately upstream and i mmedi ately downstream from the
sel ected point are given. The difference is the amount diverted
at the point for consumptive use. It will be noted that a
consunptive "demand deficiency" is recorded for August and
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Septenber at UP 3, UP 5 and UP 6 for a "dry" and "average" year.
This indicates the estimated shortage of consunptive use water at
those points and also a dry creek bed.

A colum registering "deficiency (fish)" will also be noted
This records the amount by which the residual streamflow falls short
of a roughly estinmated desirable mnimum For Kel owna Creek, minimum
flow requirenments are estimated to be 240 acre-feet per nonth for al
nont hs, except May and Cctober, when the desirable residual flowis
i ncreased to 300 acre-feet per nonth.

Consunptive and non-consunptive water deficiencies are shown
graphically in the diagranms on Figure 11.9. The consunptive use
deficiencies are shown to approach 60 to 80 percent of actual denand.
This is due primarily to large diversions to dennore Irrigation
District and would be relieved, by 1972, by More Lake reservoir,
(CP3).

Non- consunptive (fisheries) deficiencies are evident in nearly
all but the freshet nonths. The results of an attenpt at theoretica
nodi fication of storage operation is also shown in Figure 11.9. As
wi Il be seen, considerable inprovenents are possible, but in the rough
nodi fication attenpted, an undesirable result was for the depletion of
avai l abl e water for irr-gation purposes.

A detailed ook at water deficiencies under the present nethod of
operation is provided by the hydrographs on Figure 11.10.

In conclusion, the contribution which Kelowna Creek nakes to the
gross inflow to Ckanagan Lake may be evaluated for various types of
year as shown on Table 11.8.

TABLE 11.8
COVPARI SON BETWEEN ESTI MATED | NFLOWS
to
KELOANA CREEK AND OKANAGAN LAKE

Inflow to Total Tributary Percentage
Dkanagan Lake Inflow to Contribution
Type of Year from Okanagan Lake by Kelowna Creesk
Kelowna Creek* from to Okanagan Lake
(acre-feet) All  Sources* Inflow
(acre-feet)
Dry 2,100 279,200 0.8
Average 7,300 576,000 1.4
Wet 23,200 796,700 2.9

* Regul ated Flows at 1970 Devel opnent.
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