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CHAPTER 9

Equesis Creek

GENERAL DESCRI PTI ON

Reference is made to the Key Map, (Figure 9.1) and the Schenmatic
(Figure 9.2).

Equesis Creek has a natural watershed of 77 square miles and is the
| east devel oped of all the tributaries under study. It is a sinple
systemwith one nmaj or headwater |ake, no significant tributaries and no
di versions Into the watershed. The mamin valley bottomand river delta
provi des nost present and potential irrigable land. Being largely
I ndi an Reservation, nearly all water licencing is held by the Departnent
of Indian Affairs.

In 1970, the area served an estinmated popul ation of 90 persons and
contai ned 356 acres of irrigated land. Mich of this area is outside the
natural watershed as shown by Figure 9.1.

The headwaters of Equesis Creek are | ocated approximately 16 mniles
northwest of its nouth on the ridge separating the Ckanagan and Thompson
Ri ver watersheds. The highest mountain on this ridge is Tuktakamn
Mount ai n whi ch reaches an el evation of 5811 feet. Flow fromthe nountain
ridge and a nmuch | ess steep area to the south soon reaches Pinaus Lake
(CP1). This lake (elevation 3355 feet) with a surface area of 9500 acres
is one of the largest natural |akes in the whole Okanagan. CQutflow from
Pi naus Lake passes, through a small unnaned | ake before entering a deep-
cut valley which leads fairly directly to Ckanagan Lake. Only m nor
tributaries such as Ewer (MP1l), Banks, MG egor and Misgrave join Equesis
Creek along its course

As shown by the area-elevation curves on Figure 14.2, the nedian
el evation of Equesis Creek is 4000 feet. Apart from Vernon and Kel owna
Creeks which are lower, this is the | owest median el evation of creeks
under study in this chapter. Land rises steeply for the first 2000 feet
above Ckanagan Lake | eaving only 20% of the watershed bel ow 3000 feet
el evation. Thereafter, average | and sl opes decrease at a fairly
constant rate, over 70% of the subbasin being between 3000 and 5000 feet
el evation. The final 10% of the area includes the nountain peaks which
rise to 5800 feet.

Apart fromthe region near its nouth where the valley w dens, the area's
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tributary to the | ower reaches of Equesis Creek are unrenmittingly steep
Bet ween el evation 4000 and 5000 feet there exists, a relatively flat
upl and plat-eau which is tributary to Pinaus Lake

The profile of Equesis Creek (Figure 14.3) shows that it rises at a
slowy increasing gradi ent averagi ng 152 feet per mle to Pinaus Lake.

There are two hydronetric stations within the Equesis Creek system
and these are located on Figure 9.1. One station (8NML76) on Ewer Creek
provi des only occasi onal neasurenents. The nmore significant hydronetric
station is 8NML61 | ocated near the creek nouth. Its records are daily
al |l -year but are of short duration. Hydrographs of mean nonthly flows
passing this station have been plotted on Figure 4.8.

H STORI CAL BACKGROUND

There are no organi zed water users communities in the Equesis Creek
wat er shed. Mater licences are held by the Departnent of Indian Affairs
and | ndi vi dual farners.

Exploitation of the water source for irrigation purposes began in
earnest around 1922 when an earth fill damwas built on Pinaus Lake.
Farnmers occupying the valley bottom of upland stretches of Equesis Creek
diverted the water directly fromthe creek for use nearby. The Indian
band occuping the alluvial fan of Equesis Creek diverted their water for
consi derabl e di stances by wood flunme. At the present tine, the ditch
net hod of irrigation is enployed although it is expected that at I|east
sone areas will be converted to sprinkler irrigation in the near future.

In 1953 the Departnent of Indian Affairs built a new dam on Pi naus
Lake, raising its storage capacity to the present 2156 acre feet.

LAND USE AND WATER REQUI REMENTS

The Equesis Creek watershed serves two small agricultura
groupi ngs, one |ndian, one non-Indian.

The non- I ndi an groupi ng serves 204 acres of irrigated land in the
val | ey bottom of Equesis Creek at an el evation of around 1900 feet.
Their water is assuned to be diverted at UP 1 and UP 2.

The Indian groupi ng occupies a tiny settlenment near the Equesis O eek
delta. An estinated 204 acres of land is irrigated by diversion at UPS. There
are, in fact, four diversion points at which water is taken by ditch to provide
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rill irrigation to areas north and south of the creek. A piped,
pressuri zed donestic water system serves approximately 60 persons near
Six Mle Creek.

Pl ans have been prepared for the conversion of roughly 100 acres
of ditch-irrigated land to sprinkler irrigation. To date, these plans
have not been i npl ement ed

It is to be noted that, because the coarse alluvial soil is very
pervi ous, serious water |osses occur in transit by the ditch
irrigation nmethod. Conversion to a piped systemwould result in
mar ked econonmics in the quantity of water required.

Equesi s Creek and Pinaus Lake are inportant to the propagation of
Rai nbow Trout and Kokanee. During winter, the gate on Pinaus Lake is
left open to create flow and prevent winter kill of fish downstream

The conmputer print-outs are based on a program whi ch does not
take account of the small domestic population within the watershed
I nput data is shown on Table 9.1.

TABLE 9.1
WATER USERS | N THE EQUESI S CREEK WATERSHED (1970)
( COVPUTER | NPUT DATA)

Area Population Diversion
Area Served Irrigated iapprox.} Irrigation Domestic Total
(acres) persons Caci ft.) (ac. ft.) (ac. ft.)

Director of

Indian Affairs 152 0 435 0 435
Other 204 0 585 0 585
Total 356 0 1020 0 1020

Consunptive use diversions as |isted above are assumed to result
inno return flow within the Equesis Creek sub-basin. However,
consunpti ve use diversions are expected to provide a return flow to
Ckanagan Lake. The ampunt of return flow varies with the type of use
and for irrigation is estintated at 50% of diversion.

From t he above, water utilization in terns of the anmpunts of
consuned water and return flow wi thin the Ckanagan Lake Basin may be
tabul ated as follows (Table 9.2):
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TABLE 9.2
WATER UTI LI ZATI ON I N EQUESI S CREEK (1970)

Diversion Return Flow
for Consumed to Okanagan
Requirements Consumptive Use Water Lake
(acre feet) (acre feet) (acre feet)
Irrigation 1020 510 510
Domestic and
Waterworks 0 0 0
Industry 0 0 a
Totals 1020 510 510

A nmont hly breakdown of diversion requirenents during the
irrigation season is as shown on Table 9. 3.

TABLE 9.3
DI VERSI ON REQUI REMENTS ON EQUESI S CREEK (1970)
G VEN I N ACRE FEET

Directer
Month Type of Indian Other Total
Affairs
Agriculture 0 0 0
A Domestic 0 0 0
Industry 0 0 D
Agriculture 88 66 154
M Domestic 0 0 4]
Industry 0 0 0
Agriculture 146 109 255
J Domestic 0 0 0
Industry 0 0 0
Agriculture 146 109 255
J Domestic 0 1] D
Industry 0 0 0
Agriculture 146 109 255
A Domestic 0 0 0
Industry 0 0 0
Total . 526 393 919

In order to acquire rights over the use of water, nost users, acting either
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individually or collectively in an irrigation district, have nmaintai ned
wat er |icenses 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 shortage, the older |icense takes
precedence over the newer.

Current water licenses in 1970 for both storage and consunptive
use are as listed on Table 9.4

TABLE 9.4
WATER LI CENSES ON EQUESI S CREEK (1970)

Total : Computed
Licensed Licensed Diversion Diversion
Area Served | Storage | Agriculture| Domestic Industry Total Requirement
tac. ft.) ?ac. ft.) (ac. ft.)| (ac. ft.) | (ac. ft.) ?ac. ft.)
Director of
Indian 1590 - 2385 0 0 2385 435
Affairs
Other 600 1044 - 0 0 1044 585
Total 2190 3429 0 0 3429 1020

ESTI MATED NATURAL WATER SUPPLY

Estimated natural water yields for the area are shown on conputer
print-out sheets, reproduced on Figure 9.3, (Dry Year), Figure 9.4,
(Average Year) and Figure 9.5, (Wt Year).

In sunmary, the annual precipitation and natural runoff of the
Equesi s Creek Basin under the three types of year is as foll ows
(Table 9.5):

TABLE 9.5
ESTI MATED NATURAL WATER YI ELDS FOR EQUESI S CREEK SUB- BASI N

Annual Runoff
Type of Kilo Inches Precipitation Remarks
Year acre feet over Basin (inches)
Dry . N2 2.5
area =
Average 17.8 4.3 23.1 76.9 sq. miles
Wet 34.1 8.3

Not e: Abstracted from conputer print-out data which is
based on sinmulated flows for period 1921-1970.
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9.4.1 St or age

Ref erence is made to Figure 9. 2.

In a climate of spring floods and sunmer droughts it is necessary to
store a high proportion of total available water so that it nmay be used
when needed.

As a general rule, in other tributaries storage is approaching
maxi mum devel opnent and there is an ever increasing demand for nore
water. Such is not the case on Equesis Creek which is blessed with a
large natural |ake to provide storage. Also, since nost undevel oped | and
is within an Indian Reservation, there is a subnornmal pressure to devel op
| and and demand i ncreased water supply. This provides an excellent
climate in which the Departnent of Fisheries can enhance an al ready
desirable fishing area.

9.4.2 Pi naus Lake

This is the only major lake in the watershed. It is owned and
controlled by the Departnment of "lIndian Affairs with the cooperation of
the local white farners. The |ow dam of concrete gravity design, was
built in 1953 to replace an earlier dambuilt around 1922. The spillway
is at elevation 3355.4 feet. The control works consist of a 24 inch
culvert with an outlet invert set at elevation 3350.0 feet. This
provi des a maxi mum drawdown of 5.4 feet.

Hydraulic information on Pinaus Lake is tabulated as follows (Table 9.6)

TABLE 9.6
1970 STORAGES IN THE EQUESI S CREEK SYSTEM

Anpual Natural Runoff
Drainage Live Surface (acre-feet)
Reservoir Area Storage Area Dry Average Wet
(acres) (acre feet)| (acres) Year Year Year
Pinaus 9500 2156 400 2307 4025 7495

It win be noted that there appears to be a very adequate supply of
natural runoff, even in a drought year.

Met hods of operation are by no neans rigid, but are estimated to
follow the pattern outlined on Table 9.7.
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Photo 37 PINAUS LAKE - Looking West (Sept. 12, 1973)
Equesis Creek System

Photo 38 KI NG EDWARD LAKE - Looking North (Sept. 12, 1973)
Vernon Creek System
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TABLE 9.7
RULE CURVE VALUES FOR EQUESI S CREEK RESERVO R

Reservoir Reservoir
Name Capacity J F M{A| M| Jd]|I]|A]S|O]NI|D
Pinaus 2156 35| 35| 35| 35/100|100| 78| 57| 35| 35| 35| 35

9.4.3

Expl anati 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 March
When rul e curve value is exceeded, all excess water is rel eased
When rul e curve value is not achieved, only stated water
requi renents are rel eased
4. I nformation based on | ocal records of water users.

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

At the 1970 stage of developnent, little special consideration is
given to the operation of storage for Fisheries or other non-consunptive

w N

use.
Resi dual Fl ows

When natural flowis affected by storage changes, diversions to or
fromthe area and withdrawals 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
reproduced as Figure 9.6 (Dry Year), Figure 9.7 (Average Year), and
Figure 9.8 (Wt Year).

Ref erence to these figures will show that residual flows
i mredi ately upstream and i nmedi ately downstream fromthe sel ected point
are given. The difference is the anpbunt diverted at the point for

consunptive use. It will be noted that there are no "denmand
deficiencies" at the 1970 stage of devel opnent, even in a "dry" year.
Reference to Figure 9.9 and 9.6 will show that, based on

Department of Fisheries estimtes of need, there would be a
consi derabl e shortage of water during winter for non-consunptive

use. In the winter of a "Dry" year, when no diversions for
irrigation are being nmade, it appears that Fisheries water shortages
range up to 60% of their stated requirenent. Even in an "Average"
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year, Fisheries shortages of up to 30% are noted in winter. It is
under stood that this apparent shortage does not exist in practice since
the gate on the Pinaus Lake Damis left partially open in winter to
prevent fish kill

In conclusion, the contribution which Equesis Creek makes to the
total tributary inflow to Okanagan Lake may be evaluated for various
types of year as shown on Table 9.8.

TABLE 9.8
COVPARI SON BETWEEN | NFLOW TO EQUESI S CREEK AND OKANAGAN LAKE

Regulated Flows at
1970 Development
Inflow to Total Tributary Percentage
Type Okanagan Lake Inflow to Contribution
of from Okanagan Lake by Equesis Creek
Year Equesis Creek from All to Okanagan
Sources Lake Inflow
acre feet acre feet %
Dry 9,200 279,200 3.3
Average 16,800 516,000 g3
Wet 33,000 796,700 4.1
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