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CHAPTER 11 
  Kelowna Creek 

11.1    GENERAL DESCRIPTION 

Reference is made to the Key Map, Figure 11.1 and Schematic 11.2. 

Kelowna Creek has a small watershed of only 86 square miles, but, after 

Ver-non and Mission, contains the largest amount of irrigated land.  

For this reason, of all the creeks under study it is the most 

susceptible to water shortage. 

In 1970, the area included a population of 10,420 and contained 

4,848 Irrigated acres.  Although much of the City of Kelowna lies 

within the Kelowna Creek watershed. It is served by Okanagan Lake. 

The headwaters of Kelowna Creek are located about seven miles north-east 

of the City of Kelowna at an elevation of 5,300 feet.  Drainage soon 

reaches Postill Lake (CP1) from whence Kelowna Creek proper commences.  

Flows are increased, in order, by Conroy Creek, (MP1), issuing from 

Morrison Creek originating from South Lake (CP2), and Bulman Creek 

issuing from Moore Lake. The first major diversion is to Ellison 

Irrigation District, shown as UPI on Figure 6A.  Next, at UP 2, the 

largest water withdrawal in the system is taken by flume to Glenmore 

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 Kelowna Creek.  The last major diversion (to 

Bank head Irrigation District) is located on Kelowna Creek below its 

confluence with Scotty Creek at UP6. 

As shown by the area-elevation curves on Figure 14.2, the median 

elevation of Kelowna Creek is 3,400 feet.  Although not well 

pronounced, the lower benchlands tend to occupy about 30% of the 

watershed at a median elevation of 1,600 feet.  The upper plateau 

occupies about 35% of the watershed at a median elevation of 4,500 

feet. 

The profile of Kelowna Creek shown in Figure 14.3 has a relatively flat 

gradient of 30 feet per mile for the first 11 miles upstream from its mouth. 

Thereafter, the gradient increases markedly to 386 feet per mile for the next 

seven miles to its confluence with Bulman Creek.  For the final five miles, 
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as the creek approaches its source at Hereron Lake, the creek 

gradient is reduced to 146 feet per mile. 

There are a number of hydrometric meteorological and snow course 

stations on the Kelowna Creek system and these are located on Figure 

11.1. Many of the Hydrometric records are of short duration and often 

cover only the summer months.  The most significant hydrometric station 

is 8NM53, located near the creek mouth.  Hydrographs of mean monthly 

flows passing this station have been plotted on Figure 14.4. 

11.2    HISTORICAL BACKGROUND 

 Historical data on the major organized areas are as follows: 

a)  Glenmore Irrigation District was formed in 1910, and supplies irrigation 

and domestic water to an area just north of the City of Kelowna, as 

shown on the Key Map.  In 1967, the existing open distribution system 

was replaced by an enclosed gravity and pumped pressure system financed 

under the ARDA programme. This system was designed to supply irrigation 

water to 2,009 acres within the District plus 200 acres within the City 

of Kelowna and 80 acres at Kelowna Golf and Country Club.  In 

combination with a rehabilitated domestic system, it also serves some 

230 domestic 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.  Also as of July 1971, the District had 

applications for water for some 1,200 additional acres within its 

boundaries. 

b)  The Ellison Irrigation District saw its beginnings when Thomas Bulman 

bought the land in 1906 and then subdivided the area, selling lots and 

supplying them with irrigation water. 

In 1926, the landowners unsuccessfully attempted to form an 

irrigation district.  Further efforts were begun in 1945, and after 

considerable ligiga-tion the Ellison Irrigation District was formed, 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 systems, using gravity flow or pumps.  In 1955 

the distribution system at the north end required renewal, and by 

general consent of those concerned, a pressurized system was installed 

which served 100 acres. 

In 1963 the south end of the system was replaced by a pressurized 

system, largely following the design made by the B.C. Water Resources 

Service. 
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KEY MAP KELOWNA CR. Figure 11.1 

KEY MAP KELOWNA CR.   
Figure 11.1
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KELOWNA CR. SCHEMATIC       Figure 11.2 



 
243

This system now serves 251 acres. 

By 1970, the old gravity system had been replaced by more 

permanent works suitable for pressure irrigation of up to 660 

acres. 

c)  The Scotty Creek Irrigation District was formed in 1918.  The existing 

system at that time was generally in poor condition and some portions of 

the system required immediate replacement.  An inherent disadvantage of 

the old system was its design for furrow irrigation and hence a lack of 

adequate pressure without booster pumping.  In 1966 and 1967, a new 

distribution pipework system and intake were completed.  Then, out of a 

total of 1,317 acres of irrigable land, 824 were under irrigation. 

11.3    LAND USE AND WATER REQUIREMENTS. 

The Kelowna watershed supplies the water needs of many local users, 

but it is to be noted that its largest user, Glenmore Irrigation 

District, is located outside the watershed boundary.  Conversely, a 

large area which lies inside the watershed (Black Mountain Irrigation 

District) is supplies by Mission Creek.  Further, the City of Kelowna 

meets its water needs by pumping directly from Okanagan Lake. 

Irrigation water requirements diverted from Kelowna Creek have been 

estimated as follows:  (Table 11.1): 

TABLE 11.1  

IRRIGATION DIVERSIONS FROM KELOWNA CREEK WATERSHED (1970) 

 

NOTE:   Details of Domestic Water Services on Kelowna Creek are 
not available but are not considered significant compared 
to irrigation diversions (See Table 6P) 

Consumptive use diversions as listed above are assumed to result in no re-

turn flow within the Kelowna Creek sub-basin.  However, consumptive use diver- 



 
244

sions are assumed to provide a return flow to Okanagan Lake.  The amount 

of return flow varies with the type of use and is estimated as follows: 

a)  For "Irrigation" return flow = 50% of diversion. 

b)  For "Domestic and Waterworks", return flow = 65% of diversion. 

c)  For "Industry", return flow = 90% of diversion. 

 

From the above, water utilization in terms of the amounts of 

consumed water and return flow with the Okanagan Lake Basin may be 

tabulated as follows: 

(Table 11.2). 

TABLE 11.2 

WATER UTILIZATION IN KELOWNA CREEK (1970) 

* Based on licensed values 

A detailed breakdown of the diversion requirements for the various 

organized and unorganized areas at the 1970 stage of development is as 

shown on Table 11.3. 

In order to acquire rights over the use of water, most users, 

acting either individually or collectively in an irrigation district, 

have maintained water licenses for storage and diversion granted by the 

Crown, in right of the Province.  Licenses provide their holder with 

rights over the stated amount of water and, in cases of a shortage, the 

older license takes precedence over the newer. 

Current water licenses in 1970 for both storage and consumptive 

use are as listed on Table 11.4. 

Comparison between the licenses and the computed diversion 

requirements show that, in general, licensed amounts exceed estimated 

current water use by a considerable margin. 
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TABLE 11.3 

DIVERSION REQUIREMENTS ON KELOWNA CREEK (1970)  

GIVEN IN ACRE-FEET 

 

Domestic demands based on licensed values 
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TABLE 11.4  

WATER LICENSES ON KELOWNA CREEK (1970) 

 

11.4    ESTIMATED NATURAL WATER SUPPLY 

Natural water yields for the area are shown on computer print-out 

sheets, reproduced on Figure 11.3 (Dry Year), Figure 11.4 (Average Year), 

and Figure 11.5 (Wet Year). 

In summary, the annual precipitation and natural runoff of the 

Kelowna Creek Basin under the three types of year is as follows: 

TABLE 11.5  

ESTIMATED NATURAL WATER YIELDS FOR KELOWNA SUB-BASIN 

 

11.5    STORAGE 

Reference is made to Figure 11.2.  In a climate of spring floods and 

summer droughts it is necessary to store a high proportion of total 

available water so that it may be used when needed.  To this end, the 

Kelowna Creek water users have developed one large reservoir (Postilt 

Lake) and three smaller reservoirs by 1970. 
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  KELOWNA CR. DRY YEAR (NATURAL FLOW)             Figure 11.3 

 KELOWNA CR. AVERAGE YEAR (NATURAL FLOW) Figure 11.4 
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KELOWNA CR. WET YEAR (NATURAL FLOW) 

Figure 11.5 
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The Postill Lake reservoir impounds water by means of an earth dam, 

having a spillway at elevation 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 Glenmore Irrigation Districts. 

Similarly, South Lake reservoir is operated mainly by Glenmore 

and Ellison Irrigation Districts.  Its spillway is at elevation 4517 

feet and outlet invert at 4500 feet approximately. 

The James (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 approximately, respectively. 

   The small Scotty Creek reservoir, spillway elevation 4,520 feet. Is 

also operated by Scotty Creek Irrigation District. 

Hydrologic information on the four reservoirs is given by Table 11.6. 

 

TABLE 11.6  

1970 STORAGES IN THE KELOWNA CREEK SYSTEM 

 

By 1972, Moore Lake reservoir at the headwaters of Bulman Creek 

with a storage capacity of 1,000 acre-feet had been added to the system.  

It is, of course, excluded from calculations pertaining to the year 

1970. 

With the exception of Postill Lake, the above reservoirs have an 

annual dry year runoff at least equal to the live storage. 

Storages are currently operated in a manner which seems best to the 

owners for the purposes of irrigation or other consumptive use.  Methods 

of operation are by no means rigid, but generally follow the pattern 

outlined in Table 11.7. 
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Photo 43 DOREEN LAKE - Looking South (Sept. 12, 1973) 

Vernon Creek System 

 

 

 

 

 

Photo 44 POSTILL LAKE - Looking South (Sept. 12, 1973) 

Kelowna Creek System 
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TABLE 11.7.  

RULE CURVE VALUES FOR KELOWNA CREEK RESERVOIRS 

 

EXPLANATION:  For any given month - 

1)   Percentages shown refer to active storage occupied by water at end 

of month.  e.g. 30% storage occupied by water at end of March. 

2)   When rule curve value is exceeded, all excess water is released. 

3)   When rule curve value is not achieved, only stated water 

requirements are released. 

4)   Information based on local records of water users for period 

1964 to 1971. 

The above rule curve values have been used in computer programming for 

the production of print-outs showing regulated flows. 

At the 1970 stage of development little or no consideration is given to 

the operation of storage for Fisheries or other non-consumptive use. 

11.5.1  Residual Flows 

When natural flow is affected by storage changes, diversions to or 

from the area and withdrawals for irrigation, domestic or industrial 

purposes, the resulting flow is called the "residual flow".  These 

regulated flows, for various selected points and three types of weather 

year are shown on computer print-outs.  They are reproduced as Figure 

11.6 (Dry Year), Figure 11.7 (Average Year), and Figure 11.8 (Wet Year). 

Reference to these figures will show that residual flows 

immediately upstream and immediately downstream from the 

selected point are given.  The difference is the amount diverted 

at the point for consumptive use.  It will be noted that a 

consumptive "demand deficiency" is recorded for August and 
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KELOWNA CR.    DRY YEAR (1970) 

Figure 11.6 
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KELOWNA CR.     AVERAGE YEAR (1970) 

Figure 11.7 
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KELOWNA CR.    WET YEAR (1970)                 Figure 11.8 
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September at UP 3, UP 5, and UP 6 for a "dry" and "average" year.  

This indicates the estimated shortage of consumptive use water at 

those points and also a dry creek bed. 

A column registering "deficiency (fish)" will also be noted.  

This records the amount by which the residual stream flow falls short 

of a roughly estimated desirable minimum.  For Kelowna Creek, minimum 

flow requirements are estimated to be 240 acre-feet per month for all 

months, except May and October, when the desirable residual flow is 

increased to 300 acre-feet per month. 

Consumptive and non-consumptive water deficiencies are shown 

graphically in the diagrams on Figure 11.9.  The consumptive use 

deficiencies are shown to approach 60 to 80 percent of actual demand.  

This is due primarily to large diversions to Glenmore Irrigation 

District and would be relieved, by 1972, by Moore Lake reservoir, 

(CP3). 

Non-consumptive (fisheries) deficiencies are evident in nearly 

all but the freshet months.  The results of an attempt at theoretical 

modification of storage operation is also shown in Figure 11.9.  As 

will be seen, considerable improvements are possible, but in the rough 

modification attempted, an undesirable result was for the depletion of 

available water for irr-gation purposes. 

A detailed look at water deficiencies under the present method of 

operation is provided by the hydrographs on Figure 11.10. 

In conclusion, the contribution which Kelowna Creek makes to the 

gross inflow to Okanagan Lake may be evaluated for various types of 

year as shown on Table 11.8. 

TABLE 11.8 

COMPARISON BETWEEN ESTIMATED INFLOWS  

to  

KELOWNA CREEK AND OKANAGAN LAKE 

 

* Regulated Flows at 1970 Development. 
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KELOWNA CR. (1970) DEFICIENCY DIAGRAM Figure 11.9 
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DEFICIENCY HYDROGRAPHS  

KELOWNA CREEK                 Figure 11.10 


