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CHAPTER 8

Powers Creek

GENERAL DESCRI PTI ON

Reference is made to the Key Map shown on Figure 8.1 and
Schermati ¢ shown on Figure 8. 2.

Powers Creek is a snmall watershed of 56 square mles whose water
resource i s operated al nost exclusively by the Westbank Irrigation
District. To this end seven small to nedium sized upl and | akes have
been harnessed to regul ate 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
roughl y hal f the developed area served lies outside the natural
wat er shed of Powers Creek.

The headwaters of Powers Creek are | ocated about 16 miles north-
west of the Community of Westbank at an el evati on of around 5500 feet.
The |l argest nountain in this region is Witerocks Muntain, elevation
6114 feet. Drainage fromthe watershed ridge soon reaches and passes
through two small | akes known as West Lake (CP1) and Dobbi n Lake
(CP2). The outflow from Dobbin Lake is soon joined by flow from
I slaht Lake (CP3) to form Powers Creek. Next an unnaned creek carries
flow from Paynter Lake (CP4) to join Powers Creek. Wbber Lake (CP6)
and Jackpi ne Lake (CP5) join to form South Powers Creek which in turn
flows into Powers Creek. Jackpine is the second |argest take on the
system Lanbly Lake, (CP7) by nature part of the Lanbly Creek
wat er shed, 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-el evation curves on Figure 14.2, the nedian
el evation 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, |ess than
10%lies within 1000 vertical feet of Okanagan Lake.

The creek profile plotted on Figure 14.3, shows Powers Creek to
be quite uniformy steep with a gradient varying little from the
average of 213 feet per nmile.

There are several hydronetrtc stations on the Powers O eek System and
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one snow course station on Witerocks Mountain. These are |ocated on
the Key Map, Figure 8.1. The nobst significant station is 8NML61 near
the nouth of Powers Creek. Based on four years of record, hydrographs
of mean nmonthly flows passing this station have been plotted on Figure
14. 4.

HI STORI CAL BACKGROUND

The early settlers held a nunber of individual small |icences which
pernmitted themto 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 anmount of arable |and under irrigation, they
applied to the Province to becone an inprovenent district. Their wi sh
was granted on June 4, 1922 by the formation of "Wstbank Irrigation
District".

The Westbank Water Users Conmunity was a | oosely organi zed group
which, in 1968, irrigated approximtely 275 acres on the south side of
Powers Creek. Their first water |icence dates back to January, 1907
when a license to store 600 acre-feet on Jackpi ne Lake was granted. A
shortage of water, insufficient storage and the need for financial aid
to inprove their condition led the District Water Users Conmmunity to
seek incorporation within the Westbank Irrigation District. This was
achi eved on June 9, 1969

The Westbank Waterworks District was incorporated as an inprovenent

district on January 21, 1957. Its function was to supply donestic
water and to maintain and operate sewage di sposal facilities serving
the settlement of Westbank. In the winter nonths, the District

acquired its water fromsprings |ocated above the town, but during the
sumer nont hs, supply was suppl enented by water fromthe West bank
Irrigation District. Like the Mater Users Conmunity, the Waterworks
District nmerged with Westbank Irrigation District on June 9, 1969

During 1958 and 1963, the Westbank Irrigation District carried out
partial rehabilitation of the distribution systemby financing renewal s
fromthe Renewal Reserve Fund. However, in 1964, faced with inmediate
and costly replacenment of the renaining portions of the distribution
system including nmajor inprovenent to the storage works, the District
applied for assistance, under the Agricultural and Rural Devel opnent
Act. (ARDA).

The first stage of rehabilitation was conpleted in 1966 under ARDA
This work consisted of replacing the main diversion flume and i ntake on
Powers Creek. Further work has been done between 1968 and 1973. This
included a new water supply system and the devel opnent of additiona
st or age.
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A brief history of some of the dans In the watershed is as foll ows:

a) Jackpi ne Lake Dam ( CP5)

The original dam constructed about 1917, consisted of a small
earth-fined crib bul khead, with a seven-foot cut out of the |ake, and
provi ded 450 acre-feet of storage.

This damwas | ater replaced by an earthfilled structure with a
consi derabl e increase in storage. Subsequently, inprovenents 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, followi ng the use of blasting to open the existing
gate.

b) I slaht Lake Dam (CP3)
The original East and West danms were believed to be constructed

about 1919. In 1936, both danms were rebuilt, and the structure
consi sted of a puddled clay core with a peeled | og cribwork, contained
by earth-fill on the outside

In 1940, the culvert through the Wst damwas | owered 18 Inches and
the damraised two feet.

In 1948, a 14 foot section of the Wst damwashed out and was repl aced

About 1950, the East dam washed out. Wen the dam was repl aced
the crest was raised 1.5 feet. Since that time the dam has agai n been
raised to Its present height.

C) Dobbi n Lake Dam ( CP2)

The present dam was constructed by the District about 1940,
replacing a smaller dam constructed earlier. The structure consists
of a puddl ed clay core contai ned between two hand-pl aced 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 materi al
fromthe | ake bottom was believed to be constructed in the early
1930's. In the early 1950's, the District renoved the cribwork and
replaced it with an earth-fill structure
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e)

f)

Paynter Lake Dam
The original damwas an earth-fill structure, built in the early 1930's.
Lanbly Lake Dam

In 1929 the Westbank Irrigation District, applied for a licence
to store 400 acre-feet of water in Lanbly Lake by dammi ng the outl et
of the lake and diverting this water to Powers Creek, on which their
i ntake was | ocated, through a diversion ditch. Users on Lanbly Creek
objected to this diversion of Lanbly 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 | ow dam and spillway at
Lanbly Lake nutlet and a headgate structure at the south end of the
| ake were built in 1930. 1In July, 1931, an application was nmade to
build a dam at each end of Lanmbly Lake to store and divert 600 acre-
feet for use by Westbank Irrigation District. Prelimnary plans were
submtted in Septenber, 1932, but it was pointed out that sone
provi sion would have to be made for allowing | ate season flow to be
spilled into Lambly Creek for downstream users. Revised plans were
submtted in April, 1933, along with a request that the application
be anmended 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 Cctober, 1933 for
218 acre-feet storage and 700 acre-feet diversion. (The licence was
i ssued 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 Decenber, 1974 applied for a
licence to build a new dam at the Powers Creek end of Lanmbly Lake to
i ncrease their storage capacity. The new damwould be built 3/4 nmle
south of the old headgate structure built in 1940 and the north dam
woul d be raised to obtain 1,305 acre-feet storage. CL 17582/3 were
i ssued in January, 1947 to store and divert 1,305 acre-feet per year
(priority Decenber 5th, 1945).

After sone difficulty in finding an acceptabl e design for the new
dam at the Powers Creek end of Lanbly Lake due to poor site
foundati ons, Westbank Irrigation District conpleted this damat the
end of 1952 giving them a storage capacity of 612 acre-feet in Lanbly

West bank Irrigation District rebuilt the north and south
dams on Lanbly Lake Reservoir in 1969-70 with ARDA assistance
Bot h danms 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.

3

LAND USE AND WATER REQUI REMENTS

Wth the exception of a few private users (notably the Geata
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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 fromthe Key
Map on Figure 8.1, nmuch of the Westbank Irrigation District |ies outside
the natural watershed of Powers Creek. The area covered is municipal
and residential as well as agricultural and this requires that Wstbank
Irrigation District supply Minicipal water in addition to providing
irrigation water to farms.

Water users in terns of population and areas irrigated are as fol |l ows:
Table 8.1

TABLE 8.1
WATER USERS I N THE POANERS CREEK WATERSHED (1970)

Area Population Diversign
Irrigated {approx% Irrigation| Domestic Total
Area Served (acres) | (persons (ac. ft.)| (ac.ft.) | {ac.ft.)
Westbank I1.D. 1370 1566 4144 326 4470
Other 267 72 808 15 823
TOTAL 1637 1638 4952 341 5293

Consunptive use diversions as |isted above are assuned to result
no return flow within the Powers Creek sub-basin.

However ,

Consunpti ve

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:
a) For "lrrigation" return flow = 50% of diversion.
b) For "Donestic and Waterworks", return flow = 65% of diversion.
c) For "Industry", return fl ow = 90% of di versi on.

From the above, water utilization in terns of the anmpunts of
consuned water and return flow wi thin the Ckanagan Basin may be

tabul ated as foll ows:

Table 8.2
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TABLE 8.2
WATER UTI LI ZATI ON I N POAERS CREEK (1970)

Return flow

Diversion for Consumed to Okanagan
Consumptive Use Water Lake

Requirements (acre-feet) (acre-feet) {acre-feet)
Irrigation 4352 247E6 2476

Domestic and Water-

wovks 341 118 222
Industry 0 0 0
TOTALS ] 5293 2595 2698

A detail ed breakdown of diversion requirenents for the various
organi zed and unorgani zed areas at the 1970 stage of devel opnent is as
shown on Table 8. 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 |icences for storage and diversion granted by the Crown,
inright of the Province. Licences provide their holder with rights over
the stated anobunt of water, and in cases of a shortage, the older |icence
t akes precedence over the newer.

Current water licences in 1970 for both storage and consunptive use
are as listed on Table 8.4.

TABLE 8.4
WATER LI CENCES ON POAERS CREEK (1970)

Total ; Computed
Area Served Licenced Lieences Divepsion Diversion

Storage Agriculture|Domestic|Industry| Total |Requirement

(ac.ft.) ac.ft.) |[(ac.ft.) {ac.ft.i (ac.ft.) ?ac.ft.)
Westbank I1.D. 5493 3668 672 0 4340 4470
Dther 0 861 0 0 861 823
TOTAL 5493 4529 672 0 5201 5293

ESTI MATED NATURAL WATER SUPPLY

Estimated natural water yields for the area are shown on conputer
printout sheets, reproduced on Figure 8.3 (Dry Year), Figure 8.4 (Average
Year) and Figure 8.5 (Wt Year).
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Dl VERSI ON REQUI REMENTS ON POWERS CREEK (1970)

TABLE 8.3

G VEN I N ACRE- FEET

Month Type Hestb;:l;ti:::gatiun Other Total
Agric. 0 0 0

J Dom. 16 ] 17
Ind. 0 0 0

Agric. 0 g D

F Dom. 13 1 14
Ind. 0 0 0

Agric. 0 0 0

M Dom. 16 1 17
Ind. 0 0 0

Agric. 0 0 a

A Dom. 19 1 20
Ind. 0 D 0

Agric. 622 121 743

M Dom. 33 i 34
Ind. 0 0 0

Agric. 1036 202 1238

d Dom. 42 2 44
Ind. 0 o 0

Agric. 1036 202 1238

J Dom. 53 2 55
Ind. 0 0 0

Agric. 1036 202 1238

A Dom. 53 2 55
Ind. 0 0 0

Agric. 414 81 495

S Dom. 26 1 27
Ind. 0 0 0

Agric. 1] 0 0

] Dom. 23 1 24
Ind. 0 0 Y

Agric. 0 0 0

N Dom. e 1 17
Ind. 0 0 0

Agric. 0 0 0

D Dom. 16 1 17
Ind. 0 0 0

TOTAL 4470 823 5293
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8.5

In sunmary,

t he annua

precipit

ation and natura

runof f of the

Powers Creek Basin under the three types of year is as follows: Table 8.

TABLE 8.5
ESTI MATED NATURAL WATER Yl ELDS FOR POAERS CREEK SUB- BASI N

Annual Runoff

Type of
Year

Kilo
Acre-
Feet

Inches
Over
Basin

Estimated
Average
Precipitation

{Inches)

Remarks

Dry

8.0

2.7

Average

13.8

4.7

Wet

25.8

B.8

Area - 55.2
Square Miles

a)

Note: Abstracted from Computer Print-Out Data

An inportant diversion included in the above is Lanbly Lake.
This lake, in a saddl e between watersheds at the head of Lanbly Creek
woul d naturally tend to share its catchment between watersheds

STORAGE

Ref erence 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 avail able water
used when needed.
principally Westbank Irrigation District, have deve

seven reservoirs with a total

i mportant storage,
the total storage
proportion to their capacity.

West Lake

This is a snmall

of earth fill

To this end,

live storage of 3754 acre-feet.

so that it may be

t he Powers Creek water users

oped a system of

by far is Lanbly Lake which provides al nost hal f of
The other lakes vary in inmportance in direct

dam of only 62 acre-feet of storage. It was built

and log cribbing in 1950. The contro
is set at elevation 4866.2 feet. The

12-inch pi pe whose | nvert
spillway el evation is 4874.4 feet.
West Lake damis owned and operated by Westbank Irrigation District.
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b) Dobbi n Lake

This damwas built in 1950 of earth and rock fill. Although the
| ake has a storage of only 104 acre-feet, it may be operated in
uni son 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) I slaht Lake

Islaht has a capacity of 343 acre-feet live storage. It was
built in 1950 of earth fill with log cribbing. Qutflowis
controlled by nmeans of a wooden structure which permts water
release to a mininum el evation of 4865.2 feet. The spillway
el evation is set at 4871.7 feet.

d) Paynter Lake

Al'so built in 1950 and of earth fill, this damstore 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) Jackpi ne Lake

This is the second | argest | ake and the npbst nobdern dam on the
system Built in 1970 and rebuilt in 1972, Jackpine has a capacity of
960 acre-feet. The damis 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) Lanbly Lake

This is the largest and nost inportant storage in the watershed
with a total live storage of 1810 acre-feet in early 1970. Wth a
hi story of dam buil ding and i nproving going back to 1930, the nost
recent construction in 1970 has raised the damto increase storage to
its present 2200 acre-feet. The dams are of earth fill and control is
by neans of a 24-inch culvert set at an invert elevation of 3773.3
feet. The spillway of the 1970 damis at 3801.5 feet elevation. As
with all the other dams in the watershed, Lanbly Lake is operated by
West bank Irrigation District.

Hydrol ogic informati on on the seven reservoirs described above
is given in Table 8.6.
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TABLE 8.6
1970 STORAGES IN THE PONERS CREEK SYSTEM

Wt { i ﬁnnua} Natural ?unoff
rainage Live urface acre-feet
Reservoir Area Storage Area
(acres) | (acre-feet) | (acres) Dry | Average Wet
Year | Year Year
West Lake 100 62 10 56 85 136
Dobbin 600 104 20 322 486 785
fﬁgﬂgshon 1300 343 32 681 | 103 1674
Paynter 1100 384 57 411 662 1144
Jackpine 1200 960 107 306 529 979
Webber 200 100 18 44 78 148
%g:";l{ 4700 1801 217 1497 | 2462 4317
TOTAL 9200 3754 461 3317 5333 9183

It would appear on the basis of availability of water in a dry
year that increased |live storages On Dobbin and Islaht shoul d be
exam ned. However, physical conditions at site may nake it
uneconomi cal to increase these storage capacities. In contrast,
Jackpi ne woul d appear to be cyclic storage operation which could
be filled totally only in a heavy runoff year. Finally, Lanbly
with 1801 acre-feet appears to be of adequate size unless further
diversions into it are contenpl at ed

Storages are currently operated in a manner which seens best to
the owners for the purpose of irrigation or other consunptive use.
Unli ke sorme other tributaries, the Powers Creek watershed appears
to have conpl ete sufficiency of storage for consunptive use
purposes and it appears likely that the snaller storages,
particularly, could be operated for non-consunptive (Fisheries)
use.

Met hods of operation are by no nmeans rigid, but generally
follow the pattern outlined in Table 8.7

EXPLANATI ON:  For any given nonth -

1. Per cent ages shown refer to active storage occupied by water at
end of nmonth. e.g. 30% storage occupi ed by water at end of
Mar ch.

2. Wien rule curve is exceeded, all excess water is rel eased.
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Phot o 33 JACKPI NE LAKE - Looking North (Sept. 12, 1973)
Powers Creek System

Phot o 34 JACKPI NE LAKE DAM Showi ng details of control works
Looki ng Sout hwest (Sept. 12, 1973) Powers Creek System
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Photo 35 LAMBLY LAKE showi ng North Dam
Looki ng Northeast (Sept. 12, 1973)
Powers Creek System

Photo 36 LOGAE NG OPERATI ON I N THE WH TEMAN CREEK AREA
Looki ng Northeast (Sept. 12, 1973)
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5.

3. When rul e curve value is not achieved, only stated water
requi renents are rel eased
4. I nformati on based on | ocal records of water users.

TABLE 8.7
RULE CURVE VALUES FOR POAERS CREEK RESERVA RS

Rule Curve Values Expressed as a

Reservoir Reservoir Percentage of Reservoir Capacity
Name Capacity
J F m Al M Aa J A S |0 [N D

West 62 0 0 0| of|100(100( 67 (33( 0f Q| 0f O
Dobbin 104 0 0| 0| oOf100f{100| 67 | 33 0| 0| o 0
Islaht 343 0 0| o O|100|700( 67 | 33| 0| 0| O 0
Paynter 384 af & 0@ 0{100(100| &7 | 33 b}y 0oy o} O
Jackpine 960 50| 50| 50| 50|100|100| 83 | 67| 50| 50| 50| 50
Webber 100 0| 0f 0| ojl100|100|67)33| 0| O 0f O
Lambly 1801 30) 30 ) 30) 65)100)100 | 77 | 53| 30| 30| 30( 30
TOTAL 3754

1

The above rul e curves have been used in conputer progranmming for
the production of print-outs showi ng regul ated fl ows.

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

Resi dual Fl ows

When natural flow is 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 opnent, are shown on conputer print-outs. They are
re-produced as Figure 8.6 (Dry Year), Figure 8.7 (Average Year), and
Figure 8.8 (Wt Year).

Reference to these figures will show that residual flows inmediately
upst ream and i nmedi atel y downstream from sel ected points are given. The
difference is the anount 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
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Ref erence to Figure 8.9 and 8.6 will
Department of Fisheries estinmates of need,
consi derabl e shortage of water for
wi nter of a "dry" year,

made,

it appears that

their stated requirenent.

In an '
appear only in August.
fromthe Creek for

It will

operati on,
Sept enber .

I n concl usion,

‘aver age" year
This is due
irrigation purposes.

be noted on Figure 8.9 that,
a consunptive use deficiency of 15% appears in

when no diversions for
Fi sheries water shortages range up to 55% of

primarily,

show t hat,
there woul d be a

Even in the

irrigation are being

non-consunptive use.

based on

severe non-consunptive water deficiencies
to water withdrawal s

under nodified

This indicates a | ack of sophistication in the nmethod
of nodified operation nore than a genui ne water shortage

the contribution which Powers Creek nakes to the

gross inflow to Ckanagan Lake may be evaluated for various types of
year as shown on Table 8. 8.

TABLE 8.8

COVPARI SON BETWEEN ESTI MATED | NFLOWS

to

PONERS CREEK AND OKANAGAN LAKE

Type of Year

Inflow to
Okanagan Lake
from
Powers Creek*

Gross Inflow to
Okanagan Lake
from
A1l Sources*

Percentage
Contribution
by Powers Creek
to Okanagan Lake

(acre-feet) (acre-feet) Inflow
Dry 2,900 279,200 1.0
Average 8,500 516,000 1.6
Wet 20,500 796,700 2.6

*  Regul at ed

flows at 1970 deve

oprent .
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POVNERS CR. (1970) DEFI Cl ENCY DI AGRAM Figure 8.9
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