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CHAPTER 6

Trout Creek

GENERAL DESCRI PTI ON

Reference is made to the Key Map, Figure 6.1 and the Schematic on
Figure 6.2. Trout Creek, with an area of 289 square miles, has the
third largest watershed of the eight tributaries under study in this
chapter. It is also the driest in terns of runoff per unit area with
an average of 3.5 Inches per year over the whol e watershed.

In 1970, the area served a popul ati on of 596 persons and an
irrigated area of 4306 acres. Mbst of the population is situated,
near Okanagan Lake in the District of Summerland. Both popul ation and
irrigated areas cross the natural boundaries of the tributary.

The headwaters of Trout Creek are |ocated about 35 nmiles
nort hwest of Summerland at Cul mination Point, elevation 6116 feet.
This point Is at the junction of the Sinm lkaneen, N cola and Ckanagan
wat ersheds. Drainage fills the Crescent (CP2) and Headwaters (CPl)
| akes, and their outflows join to form Trout Creek. Drainage from
Whi t ehead Lake (CP3) joins the others and flow continues to Thirsk
Reservoir (CP4) which is situated on Trout Creek itself. This is a
man- made reservoir at elevation 3361 feet. Flows are increased, in
order, by Chapman Lake (CP5) issuing from Canp Creek, Lost Chain
Creek, Bearpaw Creek, Ball Creek and Isintok Lake. The nost inportant
tributary in the systemis Darke Creek, in whose valley a considerable
amount of irrigable land is located. This creek has its headwaters at
Munro Lake and drains through Darke Lake before joining Trout Creek.
Because natural flows in Darke Creek are insufficient to neet the
| ocal needs for irrigation, diversion is made from adj oi ni ng Eneas
Cr eek.

As shown on the area-elevation curves in Figure 14.2 (Chapter 14)
t he nedi an el evation of Trout Creek is 4,450 feet. Wth the m nor
exceptions of sone valley floors and benches, the land tends to rise
steeply from Ckanagan Lake to an el evati on of around 4, 000 feet.

Bet ween 4, 000 feet and 6,000 feet lies an irregular upland plateau
i ncised by many snall creeks.

Reference to Figure 14.3 (Chapter 14) will show that the course of
Trout Oeek itself rises at a fairly constant gradient to its headwaters.
For the first six mles upstreamfromits nmouth, the creek gradient is 133
feet per mle. Thereafter, to its source at Headwaters Lakes, the creek
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gradient is remarkably stable at an average of 61 feet per mle over 40 mles.

There are a nunber of hydronetric, meteorological and snow course
stations within the Trout Creek system and these are |ocated on Figure
6.1. Many of the hydronetric records are of short duration and often
cover only the sunmer nonths.

The nost significant hydrometric stations is 8NML58 | ocated near
the creek nouth. Hydr ographs of nean nonthly flows passing this
station have been plotted on Figure 14.4 (Chapter 14).

HI STORI CAL BACKGROUND

The District of Sumerland is the |argest user of Trout Creek water,
both for Irrigation and donmestic purposes. |Its history dates back to the
1880's with the formati on of the Summrerl and Devel opment Conpany Limted
Thi s conpany constructed irrigation and donmestic water supply systenms and
was responsible for the clearing and cultivation of nost of the arable
land in the area. When the District of Summerland becane incorporated in
1906, it purchased both the irrigation and water supply systens fromthe
ol d Sunmerl and Devel opnent Conpany. Although additions and inprovenents
have been nmade, particularly with assistance under the Agricultural and
Rural Devel opnment Act (ARDA), the systemis still essentially that
constructed by the Summerl and Devel opnent Conpany.

The history of the Trout Creek Irrigation District began near the
turn of the century when an early settler bought about 100 acres of |and
near the mouth of Trout Creek. He subdivided the land into 5 and 10
acre lots, installed a flume to supply each with water and then sold the
lots to individual farnmers. In 1915, the new owners formed thensel ves
into a partnership for the purpose of sharing responsibility for water
supply. Although the termof the parternship expired after 3 years it
carried on, in effect, until 1922. 1In that year the Trout Creek Mater
Users Community cane into being as a nore suitable vehicle to neet the
needs of the group. In 1932, the Trout Creek Irrigation District formed
and assuned the function and responsibilities of the old Mater Users
Communi ty.

By 1945, sone problens due a high ground water table, are recorded
In 1946-47, drainage difficulties In the Trout Creek Point area resulted
in a conmunity effort for the Construction of tile drains. The pipe was
supplied by Trout Creek Irrigation District and the District of
Summer | and. The drai nage systemwas installed by |ocal residents and
appears to have been very | oosely co-ordi nated. By 1953, drai nage
probl ems returned with clogging of the tile by tree roots and by new
construction which accidentally excavated the tile.
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Probl ens of seepage and high water table continue to the present
time throughout many parts of the Trout Creek delta. Basenent flooding
on Croil Avenue was investigated in 1971 and it was shown that houses
whi ch suffered the nost were situated within 500 feet of Trout Creek,
and had been built with floor slab levels approximtely equal to that of
the creek bottom Conversely, observation wells installed in 1969
within the Trout Creek delta recorded their highest water table readings
i n August when creek flows were near their annual mininum This may be
due to natural delayed upland groundwater seepage or irrigation seepage
from Trout Creek Irrigation District or both. A general raising of the
phreatic line due to high |ake levels could be a contributing cause
al so.

In 1972, exceptionally heavy snowpacks resulted in high runoff and
in the Trout Creek delta returns froma canvas of 176 houses in the fan
i ndicated that 79 had experienced problens resulting from high
groundwater levels in 1972. In a norrmal year, simlar problens exist,
but are much | ess acute.

Aggradation of the bed of Trout Creek within the fan is a continuing
probl em whi ch was well pronounced in 1972. 1In a report by Thurbur
Consultants Ltd., entitled "Trout Creek Groundwater Study" 1973, it was
noted that the creek requires regular mai ntenance work to be carried out
if it is to be contained within its banks.

The nmost inportant tributary to Trout Creek is Darke Creek, called
after M. Bob Darke who becane the first settler and | andowner in Meadow
Val l ey around the turn of the century. As the Meadow Valley grew, it
becane a group of four known as the Meadow Val |l ey Licencees. Primarily
to facilitate financing of their damat Darke Lake, this group forned
itself into the Meadow Valley Irrigation District in February, 1964.

Wth assistance under ARDA, diversion of flow fromLapsley Creek to an

i nproved Darke Lake reservoir was achieved. In this way, the natural

fl ow of Darke Creek was enhanced and the irrigation of otherw se dry hay
| and nmade possi bl e.

LAND USE AND WATER REQUI REMENTS
The Trout Creek watershed serves an agricultural area including a
number of small water users and one | arge user (Sunmerland Minicipality)
al nost all of which are situated partially outside the natural watershed
boundary.
Water for the Summerland irrigation systemis diverted fromthree

mai n sources, namely Trout Creek, Eneas Creek and Prairie Creek. In
addition, small springs supply irrigation water to sone 14 acres on the
sout h side of Peach O chard Road.

137



The diversion on Trout Creek consists of a low gravity section
weir-type intake | ocated aporoximately three-quarters of a mle west of
the District's boundary. A conbination of unlined ditch and concrete
flume. Trout Creek Main Flume, conveys the water 4,000 feet to a
di versi on box from which point approximately half the flow continues in
a concrete flume and steel pipe to a natural depression known as the
"Reservoir", which serves as a settling basin and bal anci ng reservoir,
the other half of the flow continues in a concrete flune, South Miin
Flumme, along the hillside to the south of Prairie Valley, to a point
1,000 feet west of Sinpson Road. Here the flune divides with a
concrete flume running south to supply the Sinpson Road and Paradi se
Flats areas, and a netal flune continues along the south side of Fyffe
Road, changing to a steel inverted syphon which crosses Sinpson Road
and Victoria Road South and terminates at a diversion box at the south
end of Cedar Avenue. Fromthis box, one flume runs north and serves
the area to the west of Gant's Head and the main flume continues in
concrete around the south end of G ant's Head and serves the whol e of
this area with a smaller flunme, the Tomin Flunme, continuing north on
the east side of Gant's Head. The area served by South Main Flune is
approximately 1,113 acres.

Fromthe reservoir a concrete flume North Main Flune, runs al ong
the hillside to the north of Prairie Valley, then turns north and
parallels Cart-wight Avenue to a point 1,200 feet west of the Garnet
Val | ey/ Jones Flat Road intersection, ending at an overfl ow di version
box. The overflow fromthis box spills into Eneas Creek and a 4-inch
gate val ve on the woodstave pi pe running east along Jones Fl at Road
fromthe box pernmits water to be diverted fromthe Trout Creek system
into Eneas Creek for use further downstream

The District of Summerland Operates a donestic system which
supplies donestic water to nost areas in the District, including the
Trout Creek Irrigation District, exceptions being Garnet Valley and the
Si npson Road and Fyffe Road areas whi ch have no community system
Total population served is approximately 5,300 and there are 1,731
resi dential connections and 150 industrial and commercial connections.
The | argest individual consumers are the canneries, the packing houses,
the schools and the Departnent of Agriculture Research Station
(Septenber to May only). Residential connections are unnetered
al t hough neter by-passes are being installed on new connections. A
total of 16 neters are installed on sonme of the larger industrial and
conmerci al connections but others renain unnetered.

In addition to supplying domestic water for residential, industrial and
commerci al use, this systemal so supplies irrigation water to a total assessed

138



acreage of 453 acres.
acre and under,

under one-third acre with a residential

This total
| ocated throughout the District,
connecti on,

conprises 354 acres in lots one

excluding lots
and 99 acres in

|l ots over one acre located Mainly in the North Prairie Valley Road
and Front Bench Road areas.

The bul k of the water supplied by this systemis diverted from
punpi ng station on Ckanagan Lake near the
Fi sh Hatchery is used to supply 400 U S. Gallons per minute to the
Lower Town area during periods of high demand.

Trout Creek,

but a small

Water users in terns of population and areas irrigated are

shown on Table 6. 1.

TABLE 6.1
WATER USERS IN THE TROUT CREEK WATERSHED (1970)

Area Population Diversion
Area Served Irrigated Approx) Irrigation | Domestic| Total
(acres) persons) | (ac.ft) (ac.ft) |(ac.ft)
Meadow Valley I.D. 456 0 1380 0 1380
Summerland Municipality 3482 5300 10532 360 10892
Trout Creek 1.D. 304 0 320 0 920
Other 64 0 192 0 192
TOTAL 4306 5300 13024 360 13384

Consunptive use diversions as |isted above are assunmed to result

inno return flowwithin the Trout Creek sub-basin.

However,

consunptive use diversions are expected to provide a return flowto

Okanagan Lake.

The anmount of

use and is estinmated as follows:
a) For "lrrigation"” return flow = 50% of diversion.

b) For
di ver si on.

c) For "I ndustry",

From t he above,

wat er

"Donesti c and Wt er wor ks",

return fl ow = 65% of

return flow = 90% of di version.

return flow varies with the type of

utilization in terns of the anounts of

consuned water and return flow wi thin the Ckanagan Lake Basin may be

tabul ated as foll ows:

(Tabl e 6.2):
TABLE 6.2

WATER UTI LI ZATI ON I N TROUT CREEK (1970).

Requirements

Diversion for

Consumptive Use

(acre-feet)

Consumed
Water
(acre-feet)

Return flow
to Okanagan
Lake
(acre-feet)

Irrigation 13024 6512 6512
Domestic and Waterworks 360 126 234
Industry 0 0 0
TOTALS 13384 6638 6746

A detail ed breakdown
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organi zed areas at the 1970 stage of devel opnent

Dl VERSI ON REQUI REMENTS ON TROUT CREEK (1970)

TABLE 6.3

is as shown

(given in acre-feet)

on Table 6. 3.

Meadow
Month Type Valley Summerland Trout Creek Other Total
Labs Municipality 1.D.
Agric. 0 0 0 0 0
J Dem. 0 29 0 0 29
Ind. 0 0 0 0 0
Agric. 0 0 0 0 0
F Dom. 0 29 0 0 29
Ind. 0 a 0 0 0
Agric. 0 0 0 0 0
M Dom, 0 32 D D 32
Ind. 0 0 0 0 0
Agric. a 0 0 0 0
A Dom. 0 29 0 0 29
Ind. 0 0 0 0 0
Agric.| 207 1580 138 28 1953
M Dom. 0 29 0 0 29
Ind. 0 0 0 0 0
Agric.| 345 2631 230 50 3256
dJ Dom. 0 32 0 0 32
Ind. 0 a 1] 0 0
Agric.| 345 2631 230 50 3256
J Dom. g 29 0 0 29
Ind. 0 0 0 0 0
Agric.| 345 2631 230 50 3256
A Dom. 0 29 0 1] 29
Ind. 0 0 0 0 0
Agric.| 138 1053 , 92 20 1303
5 Dom. 0 32 0 0 32
Ind. 0 0 0 0 0
Agric. 0 0 0 0 0
0 Dom. 0 29 0 0 29
Ind. ¢ 0 0 1] 0
Agric, 0 0 0 0 0
N Dom. 0 28 0 0 29
Ind. 0 0 0 0 a
Agric. 0 0 0 a 0
D Dom. 0 32 0 ] 32
Ind. 0 0 0 0 0
TOTAL |1380 10886 920 198 13384
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In order to acquire rights over the use of water, npbst 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. Licenses provide their holder with
rights over the stated anpbunt of water and, in cases of 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 6.4

TABLE 6.4
WATER LI CENSES ON TROUT CREEK (11970)
Total Licensed Diversion Computed
Licensed Diversion
Area Served Storage [Agriculture|Domestic|Industry| Total |[Requirement
(ac.ft.) ?ac.ft.} {ac.ft,)| (ac.ft.)[fac.ft.) ?ac.ft.}
Meadow Valley 1.0: 725 783 0 0 793 1380
Summerland Municipality 10455 9170 395 a 9565 10892
Trout Creek I.D. 0 702 0 0 702 920
Other 760 388 0 3370 3758 192
TOTAL 11940 11053 395 3370 14818 13384
The |l arge industrial licence noted in the above table is held by
Brenda M nes. |In 1970 however, no actual use was nade of the |icence

ESTI MATED NATURAL WATER SUPPLY

Esti mated natural water yields for the area are shown on conputer
printout sheets, reproduced on Figure 6.3 (Dry Year), Figure 6.4
(Average Year), and Figure 6.5 (Wt Year).

In summary, the annual precipitation and natural runoff of the
Trout Creek Basin under the three types of year is as foll ows:

TABLE 6.5
NATURAL WATER YI ELDS FOR TROUT CREEK SUB- BASI N

Annual Runoff Average
Type of Kilo Inches Precipitation
Year acre feet | Over Basin (Inches) Remarks
Dry 23.7 1.5 Area - 289.2
Average 54.4 3.5 22.4 Square Miles
Wet 122.0 7.9

Not e: Abstracted from Conputer Print-Qut Data
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b)

c)

d)

e)

STORAGE (Reference Figure 6.2)

In a climate of spring floods and sumrer droughts it |s necessary
to store a high proportion of total available water so that it may be
used when needed. To this end, the Trout Creek water users have
devel oped a system of eight reservoirs with a total |ive storage of
10, 322 acre-feet. Each is operated largely independently and as
required by their owner

Headwat ers Lakes

Headwaters is really a systemof four |akes each with their own
control, numbers 1, 2, 3, and 4, but it is operated as a unit with
primary control at No. 1 dam This damwas built of earth fill in 1965
with a spillway at el evation 4217.5 feet. Control is by nmeans of a 30
inch dianmeter culvert with its outlet invert set at elevation 4201.3
feet. This is the largest reservoir in the Trout Creek watershed with
a total live storage of 4003 acre feet. It is operated by the District
of Sunmer| and.

Crescent | ake

Li ke Headwaters, this damwas built in 1965 and is operated by the
District of Summerland. The damis of earth fill and its control is by
means of a 20 inch culvert with invert set at elevation 4435.5 feet.
The spillway is at elevation 4446.6 feet. Flow fromthis |ake may be
diverted into the Peachl and Creek watershed

Wi t ehead | ake

This dam al so was built in 1965 and is operated by Sunmmerl and
District. The damis of earth fill with a spillway at elevation 4723.1
feet. Control Is by neans of an 18 inch culvert at invert 4710.1 feet.

Thi rsk Reservoir

Thirsk is an entirely man-made reservoir on the main stem of Trout
Creek. Its damis of reinforced concrete arch construction and was
conpleted in 1940. Live storage is currently 2628 acre feet and
natural inflows suggest that this could be increased considerably. The
concrete spillway is at elevation 3361.0 feet while control is achieved
by gate val ves on three pipes at el evations 3314.4, 3315.6 and 3316.6
feet. Qperation is by the District of Sutmerland. It will be noted
that this reservoir is normally enptied during the |ate sumer and
remai ns that way until the follow ng spring, when it is refilled

Chapnan Lake

This is a snall earth fill damof 131 acre feet capacity built in 1943.
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f)

9)

h)

The damis renpte and situated at an elevation in excess of 5500 feet.
The District of Summerland is responsible for its operation.

| si nt ok Lake

This is a small, but significant reservoir of 870 acre feet live
storage which was built of earth fill in 1965. The District of
Summrer | and operates the dam by neans of a 30 inch cul vert whose outl et
invert is at elevation 5375.7 feet. The spillway for this damis
pl aced at el evation 5399.1 feet.

Munro Lake

Situated at the head of the Darke Creek system Minro Lake has a
very small live storage of only 80 acre feet. The damwas built of
earth fill in 1945. Control consists of an 18 inch culvert operated
by District of Summerl and

Dar ke Lake

This reservoir was built of earth fill in 1945 and enl arged and
inmproved in the md 1960's in order to contain diversions to it from
Lapsl ey Creek. Live storage is now 935 acre feet which is very
significant for the water-short Meadow Valley. It is a |low | evel
reservoir, with its spillway elevation at 2805.3 feet. Control works
consist of an 18 inch culvert set at invert 2891.7 feet which is
operated by Meadow Valley Irrigation District.

Hydrol ogic informati on on the eight reservoirs described above is
given in Table 6.6.

Storages are currently operated in a manner which seens best to the
owners for the purposes of irrigation or other consunptive use.

A conparison of the live storage with the dry year inflowin Table
6.6 indicates that with the exception of Thirsk Reservoir, these
reservoirs might be considered fully devel oped and it is obvious that
such storages as Headwaters 1, 2, 3, and 4 and Wi tehead, nust be
operated cyclicly (that is, filled in wet years only). Methods of
operation are by no neans rigid, but generally follow the pattern
outlined in Table 6.7.
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TABLE 6.6
1970 STORAGES IN THE TROUT CREEK SYSTEM

Drainage Live Surface| Estimated Annual Nat-
Reservoir Area Storage Area ural Runoff (acre-feet)
(acres) | (acre-feet) | (acres)[ Dry Average Wet
Year Year Year
imaduiera, Koo 2 6100 4003 215 894 2065 4582
Crescent 3700 755 80 895 1890 3853
Whitehead 1500 820 107 208 494 1121
Thirsk 60700 2628 270 [10163 22831 29344
Chapman 400 131 25 123 252 494
Isintok 3400 870 97 1099 2215 4328
Munro 300 80 20 64 14 294
Darke | 4400 935 72 565 1310 2934
TOTAL 80500 10322 886 14011 31198 66950
TABLE 6.7
RULE CURVE VALUES FOR TROUT CREEK RESERVO RS
Rule Curve Values Expressed as a
Percentage of Reservoir Capacity
Reservoir Reservoir
Name i Capacity J FI M| Al M J J A S 0 N D
Headwaters 4003 50| 50| 50| 80j100|/100| 83| 67 | 50( 50| 50| 50
Crescent 755 40 ) 40| 40| 70|100/1Nn0| 80| 60 | 40| 40| 40| 40
Whitehead 920 0 0| 0] 40|100{100( 67| 33| 0| O] 0] O
Thirsk 2628 20| 20| 20| 30|100|(100| 73| 47 | 20| 20| 20| 20
Chapman 131 ofF 0| O| 40(700({100| 67| 33| 0| Of 0| O
Isintok 870 30| 30| 30| 50/100|100| 77 ) 53| 30| 30| 30| 30
Munro 80 0] o of 40 80(100| 67| 33| O0f Of Of O
Darke 935 60| 60| 60| 80| 90|/ 100 87| 73 | 60| 60| 60| 60
TOTAL 10322
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a)

b)

d)

EXPLANATI ON:  For any given nonth -

Per cent ages shown refer to active storage occupied by water at end of
mont h. 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 requirenments
are rel eased.

I nformation based on | ocal records of water users.

The above rul e curve val ues have been used in conputer programm ng

for the production of print-outs showi ng regul ated fl ows.

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

Resi dual Fl ows

When natural flowis affected by storage changes, diversions to or
fromthe area and withdrawals for irrigation,, domestic or industrial
purposes, the resulting creek flowis called the "residual flow'

These residual flows, for various selected points and three types of
weat her year at 1970 devel opnent, are shown on conputer print-outs.
They are reproduced as Figure 6.6 (Dry Year), Figure 6.7 (Average
Year), and Figure 6.8 (Wt Year).

Ref erence to these figures will show that residual flows
i mredi ately upstream and i nmedi ately downstream from the 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 Figures 6.7 and 6.6 will show that, based on
Departnment of Fisheries estimates of need, there would be a
consi derabl e shortage of water for non-consunptive use. Even In the
wi nter of a "dry" year, when no diversions for irrigation are being
made, it appears that Fisheries water shortages range up to 80% of
their stated requirenents.

In an "average" year, severe non-consunptive water deficiencies
appear only in August. This is due primarily, to water wthdrawals
fromthe creek for irrigation purposes.

The wat er deficiencies described above are the product of storage
operation based on present or historic nethods. Using the nodel for
nodi fi ed operation of storage (described earlier) it becones possible
to approach elimnation of all deficiencies. This is shown graphically
on Figure 6.9
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Photo 27 THI RSK RESERVO R - Looki ng West (Sept. 12, 1973)
Trout Creek System

Phot o 28 THI RSK RESERVO R - Looki ng East (Sept. 12, 1973)
Trout Creek System
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Photo 29 | SINTOK LAKE - Looki ng Sout hwest (Sept. 12, 1973)
Trout Creek System

Phot o 30 HEADWATERS LAKES - No. 3 in foreground
Looki ng South (Sept. 12, 1973)
Trout Creek System
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and suggests that

storage woul d result

I n concl usi on

refinenents to the historic nethod of operating
in a nore advantageous use of the water resource.

the contribution which Trout Creek nakes to the

gross inflow to Ckanagan Lake nay be eval uated for various types of
as shown on Table 6. 8.

year

TABLE 6.8
COVPARI SON BETWEEN | NFLOAS TO TROUT CREEK AND OKANAGAN LAKE

Type of Year

Estimated
Inflow to
Okanagan Lake
from
Trout Creek*

Gross Inflow to
Okanagan Lake
from
A1l Sources*

Percentage
Contribution
by Trout Creek
to Okanagan Lake

(acre-feet) (acre-feet) Inflow

Dry 11,700 279,200 4.2
Average 41,200 516,000 8.0
Wet 108,600 796,700 13.6

* Regul at ed

flows at 1970 devel opnent.
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