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CHAPTER 8 
Powers Creek 

8.1     GENERAL DESCRIPTION 

Reference is made to the Key Map shown on Figure 8.1 and 

Schematic shown on Figure 8.2. 

Powers Creek is a small watershed of 56 square miles whose water 

resource is operated almost exclusively by the Westbank Irrigation 

District. To this end seven small to medium sized upland lakes have 

been harnessed to regulate water flow. 

In 1970, the area served a population of 3490 persons and an 

irrigated area of 1637 acres.  As will be noted from Figure 8.1 

roughly  half the developed area served lies outside the natural 

watershed of Powers  Creek. 

The headwaters of Powers Creek are located about 16 miles north-

west of the Community of Westbank at an elevation of around 5500 feet.  

The largest mountain in this region is Whiterocks Mountain, elevation 

6114 feet. Drainage from the watershed ridge soon reaches and passes 

through two small lakes known as West Lake (CP1) and Dobbin Lake 

(CP2).  The outflow from Dobbin Lake is soon joined by flow from 

Islaht Lake (CP3) to form Powers Creek.  Next an unnamed creek carries 

flow from Paynter Lake (CP4) to join Powers Creek.  Webber Lake (CP6) 

and Jackpine Lake (CP5) join to form South Powers Creek which in turn 

flows into Powers Creek.  Jackpine is the second largest take on the 

system.  Lambly Lake, (CP7) by nature part of the Lambly Creek 

watershed, has been diverted southward in North Powers Creek to become 

the last and largest lake to join the Powers Creek system. 

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

elevation of Powers Creek is 4250 feet.  An upland plateau is well 

pronounced in that 55% of the total area lies within the 4000 to 5000 

foot range.  It is equally apparent that very little land, less than 

10% lies within 1000 vertical feet of Okanagan Lake. 

The creek profile plotted on Figure 14.3, shows Powers Creek to 

be quite uniformly steep with a gradient varying little from the 

average of 213 feet per mile. 

There are several hydrometrtc stations on the Powers Creek System and 
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one snow course station on Whiterocks Mountain.  These are located on 

the Key Map, Figure 8.1.  The most significant station is 8NM161 near 

the mouth of Powers Creek.  Based on four years of record, hydrographs 

of mean monthly flows passing this station have been plotted on Figure 

14.4. 

8.2     HISTORICAL BACKGROUND 

The early settlers held a number of individual small licences which 

permitted them to divert water from Powers Creek.  However, this system 

of individual action did not lend itself to co-ordination and control 

of the water resource.  Because of this and the fact that the farmers 

wanted to increase the amount of arable land under irrigation, they 

applied to the Province to become an improvement district.  Their wish 

was granted on June 4, 1922 by the formation of "Westbank Irrigation 

District". 

The Westbank Water Users Community was a loosely organized group 

which, in 1968, irrigated approximately 275 acres on the south side of 

Powers Creek. Their first water licence dates back to January, 1907, 

when a license to store 600 acre-feet on Jackpine Lake was granted.  A 

shortage of water, insufficient storage and the need for financial aid 

to improve their condition led the District Water Users Community to 

seek incorporation within the Westbank Irrigation District.  This was 

achieved on June 9, 1969. 

The Westbank Waterworks District was incorporated as an improvement 

district on January 21, 1957.  Its function was to supply domestic 

water and to maintain and operate sewage disposal facilities serving 

the settlement of Westbank.  In the winter months, the District 

acquired its water from springs located above the town, but during the 

summer months, supply was supplemented by water from the Westbank 

Irrigation District.  Like the Mater Users Community, the Waterworks 

District merged with Westbank Irrigation District on June 9, 1969. 

During 1958 and 1963, the Westbank Irrigation District carried out 

partial rehabilitation of the distribution system by financing renewals 

from the Renewal Reserve Fund.  However, in 1964, faced with immediate 

and costly replacement of the remaining portions of the distribution 

system, including major improvement to the storage works, the District 

applied for assistance, under the Agricultural and Rural Development 

Act.  (ARDA). 

The first stage of rehabilitation was completed in 1966 under ARDA. 

This work consisted of replacing the main diversion flume and intake on 

Powers Creek.  Further work has been done between 1968 and 1973.  This 

included a new water supply system and the development of additional 

storage. 
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KEY MAP POWERS CR. 

Figure 

8.1 

KEY MAP POWERS CR. 
Figure 8.1
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POWERS CR. SCHEMATIC          Figure 8.2 
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A brief history of some of the dams In the watershed is as follows: 

 

a)   Jackpine Lake Dam (CP5) 

The original dam, constructed about 1917, consisted of a small 

earth-fined crib bulkhead, with a seven-foot cut out of the lake, and 

provided 450 acre-feet of storage. 

This dam was later replaced by an earthfilled structure with a 

considerable increase in storage.  Subsequently, improvements were 

carried out to increase the freeboard by both raising the dam and 

lowering the spillway. The present storage is estimated to be 960 acre-

feet. 

 In 1954, an inclined gate was installed and a portion of the 

culvert  replaced, following the use of blasting to open the existing 

gate. 

b)   Islaht Lake Dam (CP3) 

The original East and West dams were believed to be constructed 

about 1919.  In 1936, both dams were rebuilt, and the structure 

consisted of a puddled clay core with a peeled log cribwork, contained 

by earth-fill on the outside. 

In 1940, the culvert through the West dam was lowered 18 Inches and 

the dam raised two feet. 

  In 1948, a 14 foot section of the West dam washed out and was replaced. 

About 1950, the East dam washed out.  When the dam was replaced, 

the crest was raised 1.5 feet.  Since that time the dam has again been 

raised to Its present height. 

c) Dobbin Lake Dam (CP2) 

       The present dam was constructed by the District about 1940,   

 replacing a smaller dam constructed earlier.  The structure consists

 of a puddled clay core contained between two hand-placed rock walls.  

 Since 1940 it has been gradually raised up to its present height. 

d) West Lake Dam (CP1) 

 The original dam, constructed of a log-crib filled with material   

from the lake bottom, was believed to be constructed in the early   

1930's.  In the early 1950's, the District removed the cribwork and   

replaced it with an earth-fill structure. 
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e) Paynter Lake Dam 

      The original dam was an earth-fill structure, built in the early 1930's.  

f)   Lambly Lake Dam 

In 1929 the Westbank Irrigation District, applied for a licence 

 to store 400 acre-feet of water in Lambly Lake by damming the outlet 

 of the lake and diverting this water to Powers Creek, on which their

 intake was located, through a diversion ditch.  Users on Lambly Creek 

 objected to this diversion of Lambly Creek runoff to Powers Creek and 

 C.L. 10332 (priority October 10th, 1929) was issued to the District on 

 February 5th 1930 for the storage and diversion of only 100 acre-feet,

 the licence to be renewed each year.  Thus, a low dam and spillway at

 Lambly Lake nutlet and a headgate structure at the south end of the 

 lake were built in 1930.  In July, 1931, an application was made to 

 build a dam at each end of Lambly Lake to store and divert 600 acre-

 feet for use by Westbank Irrigation District.  Preliminary plans were 

 submitted in September, 1932, but it was pointed out that some 

 provision would have to be made for allowing late season flow to be

 spilled into Lambly Creek for downstream users.  Revised plans were

 submitted in April, 1933, along with a request that the application 

 be amended to 250 acre-feet storage and 700 acre-feet diversion.  The

 reduction in storage was necessary due to lack of funds.  C.L.'s 

 T1819/20 (priority August 14th, 1931) were issued in October, 1933 for 

 218 acre-feet storage and 700 acre-feet diversion.  (The licence was 

 issued for 218 acre-feet to satisfy the rights of an individual user  

 on Powers Creek to 32 acre-feet storage).  Lack of funds did not allow 

 construction of the works until 1939-40. 

Westbank Irrigation District in December, 1974 applied for a 

 licence to build a new dam at the Powers Creek end of Lambly Lake to 

 increase their storage capacity.  The new dam would be built 3/4 mile 

 south of the old headgate structure built in 1940 and the north dam 

 would be raised to obtain 1,305 acre-feet storage.  CL 17582/3 were 

 issued in January, 1947 to store and divert 1,305 acre-feet per year 

 (priority December 5th, 1945). 

After some difficulty in finding an acceptable design for the new 

 dam at the Powers Creek end of Lambly Lake due to poor site 

 foundations, Westbank Irrigation District completed this dam at the 

 end of 1952 giving them a storage capacity of 612 acre-feet in Lambly  

Westbank Irrigation District rebuilt the north and south

 dams on Lambly Lake Reservoir in 1969-70 with ARDA assistance.

 Both dams were raised to increase the storage capacity to 1,800 

 acre-feet.  They were raised further in 1970 to obtain 2,200 acre-

 feet storage to accommodate the diversion of Paddle  

 

Creek to the reservoir in March, 1970. 

8.3 LAND USE AND WATER REQUIREMENTS 

With the exception of a few private users (notably the Greata 
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Ranch) the water resource of Powers Creek is devoted entirely to the 

needs of West-bank Irrigation District.  As will be noted from the Key 

Map on Figure 8.1, much of the Westbank Irrigation District lies outside 

the natural watershed of Powers Creek.  The area covered is municipal 

and residential as well as agricultural and this requires that Westbank 

Irrigation District supply Municipal water in addition to providing 

irrigation water to farms. 

Water users in terms of population and areas irrigated are as follows: 

Table 8.1              

 

 

TABLE 8.1  

WATER USERS IN THE POWERS CREEK WATERSHED (1970) 

 

 

Consumptive use diversions as listed above are assumed to result in 

no return flow within the Powers Creek sub-basin.  However, Consumptive 

use diversions are expected 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 within the Okanagan Basin may be 

tabulated as follows: 

Table 8.2 
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TABLE 8.2.  

WATER UTILIZATION IN POWERS CREEK (1970) 

 

A detailed breakdown of diversion requirements for the various 

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

shown on Table 8.3. 

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

either individually or collectively in an irrigation district, have 

maintained water licences for storage and diversion granted by the Crown, 

in right of the Province.  Licences provide their holder with rights over 

the stated amount of water, and in cases of a shortage, the older licence 

takes precedence over the newer. 

Current water licences in 1970 for both storage and consumptive use 

are as listed on Table 8.4. 

 

TABLE 8.4  

WATER LICENCES ON POWERS CREEK (1970) 

8.4     ESTIMATED NATURAL WATER SUPPLY 

Estimated natural water yields for the area are shown on computer 

printout sheets, reproduced on Figure 8.3 (Dry Year), Figure 8.4 (Average 

Year) and Figure 8.5 (Wet Year). 
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TABLE 8.3 

DIVERSION REQUIREMENTS ON POWERS CREEK (1970) 

GIVEN IN ACRE-FEET 
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  POWERS CR. DRY YEAR (NATURAL FLOW) Figure 8.3 

POWERS CR. AVERAGE YEAR (NATURAL FLOW) Figure 8.4 
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POWERS CR.   WET YEAR (NATURAL FLOW)     Figure 8.5 
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In summary, the annual precipitation and natural runoff of the 

Powers Creek Basin under the three types of year is as follows: Table 8.5 

 

TABLE 8.5  

ESTIMATED NATURAL WATER YIELDS FOR POWERS CREEK SUB-BASIN 

 

 An important diversion included in the above is Lambly Lake.  

This lake, in a saddle between watersheds at the head of Lambly Creek, 

would naturally tend to share its catchment between watersheds. 

8.5     STORAGE                                               

Reference is made to Figure 8.2. 

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 Powers Creek water users, 

principally Westbank Irrigation District, have developed a system of 

seven reservoirs with a total live storage of 3754 acre-feet.  The most 

important storage, by far is Lambly Lake which provides almost half of 

the total storage.  The other lakes vary in importance in direct 

proportion to their capacity. 

  a)   West Lake 

This is a small dam of only 62 acre-feet of storage.  It was built 

of earth fill and log cribbing in 1950.  The control works consist of a 

12-inch pipe whose Invert is set at elevation 4866.2 feet.  The 

spillway elevation is 4874.4 feet.  Like all the lakes in the system, 

West Lake dam is owned and operated by Westbank Irrigation District. 
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b)   Dobbin Lake 

This dam was built in 1950 of earth and rock fill.  Although the 

lake has a storage of only 104 acre-feet, it may be operated in 

unison with West Lake whose flow runs through it.  Control is by 

means of a 12-inch steel pipe set at invert elevation 4847.8 feet.  

The spillway elevation is 4854.0 feet. 

c)   Islaht Lake 

Islaht has a capacity of 343 acre-feet live storage.  It was 

built in 1950 of earth fill with log cribbing.  Outflow is 

controlled by means of a wooden structure which permits water 

release to a minimum elevation of 4865.2 feet.  The spillway 

elevation is set at 4871.7 feet. 

d)  Paynter Lake 

Also built in 1950 and of earth fill, this dam store 384 acre-

feet of water.  The 24-inch outlet pipe Is set at elevation 4433.3 

feet, and the spillway is at elevation 4439.8 feet. 

e)   Jackpine Lake 

This is the second largest lake and the most modern dam on the 

system. Built in 1970 and rebuilt in 1972, Jackpine has a capacity of 

960 acre-feet. The dam is of earth fill.  The 24-inch outlet pipe is 

set at elevation 4300 feet approximately, and the spillway is 

situated 12 feet above this point. 

f)   Webber Lake                            

This is a small storage of only 100 acre-feet.  It was built of 

earth fill in 1940 and is controlled by a 16-inch outlet culvert. 

g)   Lambly Lake 

This is the largest and most important storage in the watershed 

with a total live storage of 1810 acre-feet in early 1970.  With a 

history of dam building and improving going back to 1930, the most 

recent construction in 1970 has raised the dam to increase storage to 

its present 2200 acre-feet. The dams are of earth fill and control is 

by means of a 24-inch culvert set at an invert elevation of 3773.3 

feet.  The spillway of the 1970 dam is at 3801.5 feet elevation.  As 

with all the other dams in the watershed, Lambly Lake is operated by 

Westbank Irrigation District. 

Hydrologic information on the seven reservoirs described above 

is given in Table 8.6. 
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TABLE 8.6  

1970 STORAGES IN THE POWERS CREEK SYSTEM 

It would appear on the basis of availability of water in a dry 

year that increased live storages On Dobbin and Islaht should be 

examined.  However, physical conditions at site may make it 

uneconomical to increase these storage capacities.  In contrast, 

Jackpine would appear to be cyclic storage operation which could 

be filled totally only in a heavy runoff year.  Finally, Lambly 

with 1801 acre-feet appears to be of adequate size unless further 

diversions into it are contemplated. 

Storages are currently operated in a manner which seems best to 

the owners for the purpose of irrigation or other consumptive use.  

Unlike some other tributaries, the Powers Creek watershed appears 

to have complete sufficiency of storage for consumptive use 

purposes and it appears likely that the smaller storages, 

particularly, could be operated for non-consumptive (Fisheries) 

use. 

Methods of operation are by no means rigid, but generally 

follow the pattern outlined in Table 8.7 

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 is exceeded, all excess water is released. 
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Photo 33 JACKPINE LAKE - Looking North (Sept. 12, 1973)  

Powers Creek System 

 

 

 

 

 

 

Photo 34 JACKPINE LAKE DAM Showing details of control works 

Looking Southwest (Sept. 12, 1973) Powers Creek System 
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Photo 35 LAMBLY LAKE showing North Dam 

Looking Northeast (Sept. 12, 1973) 

Powers Creek System 

 

 

 

 

Photo 36  LOGGING OPERATION IN THE WHITEMAN CREEK AREA 

Looking Northeast (Sept. 12, 1973) 
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3.   When rule curve value is not achieved, only stated water 

requirements are released. 

4.   Information based on local records of water users. 

TABLE 8.7  

RULE CURVE VALUES FOR POWERS CREEK RESERVOIRS 

 

The above rule curves 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. 

8.5.1   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 creek flow is called the "residual flow".  These 

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

year at 1970 development, are shown on computer print-outs.  They are 

re-produced as Figure 8.6 (Dry Year), Figure 8.7 (Average Year), and 

Figure 8.8 (Wet Year). 

Reference to these figures will show that residual flows immediately 

upstream and immediately downstream from selected points are given.  The 

difference is the amount diverted at the point for consumptive use.  It 

will be noted that there are no "demand deficiencies" at the 1970 stage 

of development, even in a "dry" year. 
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POWERS CR.    DRY YEAR (1970) 

Figure 8.6 
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POWERS CR.   AVERAGE YEAR (1970) 

Figure 8.7 
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POWERS CR.    WET YEAR (1970) 

Figure 8.8 
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Reference to Figure 8.9 and 8.6 will show that, based on 

Department of Fisheries estimates of need, there would be a 

considerable shortage of water for non-consumptive use.  Even in the 

winter of a "dry" year, when no diversions for irrigation are being 

made, it appears that Fisheries water shortages range up to 55% of 

their stated requirement. 

In an "average" year, severe non-consumptive water deficiencies 

appear only in August.  This is due, primarily, to water withdrawals 

from the Creek for irrigation purposes. 

It will be noted on Figure 8.9 that, under modified 

operation, a consumptive use deficiency of 15% appears in 

September.  This indicates a lack of sophistication in the method 

of modified operation more than a genuine water shortage. 

In conclusion, the contribution which Powers Creek makes to the 

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

year as shown on Table 8.8. 

 

TABLE 8.8 

COMPARISON BETWEEN ESTIMATED INFLOWS 

to  

POWERS CREEK AND OKANAGAN LAKE 

 

*  Regulated flows at 1970 development. 
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POWERS CR. (1970) DEFICIENCY DIAGRAM Figure 8.9 


