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CHAPTER 10

Vernon Creek

GENERAL DESCRI PTI ON

Reference is made to the Key Map, (Figure 10.1), and the
Schematic Diagram (Figure 10.2).

Vernon Creek has a natural watershed of 293 square nmles. Wth the
addition of the major diversion of Duteau Creek (65 square mles), the
wat ershed is effectively increased to 358 square miles, although all of
the additional area may not be utilized, due to prior licenses and
requi renents for Fisheries.

In 1970, the area served a popul ati on of 24,360 persons and
contai ned 14,075 irrigated acres.

The headwaters of Vernon Creek are |located el even miles southeast of
Vernon, at an elevation of 4,900 feet. These waters feed southwesterly
through a series of small |akes now joined by a dam on Crooked Lake (CP1)
whi ch has a spillway elevation of 4,424.2 feet. Flow continues through
Swal wel | Lake (CP2) to Ellison Lake and Whod Lake (MP5). A nmjor
diversion to the Wnfield kanagan Centre Irrigation District takes place
bet ween Swal wel |l and Ellison (DPl). Rising near Oyama Lake (CP3),
el evation 5,000 feet, the major tributary of Oyama Creek supplies the
Wod Lake Irrigation District before entering Vernon Creek bel ow Wod
Lake. Kalamal ka Lake's major tributary is Col dstream Creek (MP10), which
has King Edward Lake (CP4) as its only source of stored water. About 10%
of the needs of Vernon Irrigation District are served by this tributary.
Water is diverted from Kal amal ka Lake to nmeet part of the water
requi renents of the City of Vernon and South Vernon Irrigation District.
The last major tributary to join Vernon Creek before it enters Ckanagan
Lake is BX Creek (MP16). This creek has its headwaters at D xon Lake
(CP8, elevation 3,000 feet, and supplies part of the Gty of Vernon and
unor gani zed uses before entering Swan Lake (HP15) and proceeding to its
confl uence with Vernon Creek.

The maj or diversion of Duteau Creek rises in Gizzly Swanp, elevation
4,200 feet, and flows through Aberdeen (4,196 feet) and Haddo (4, 163 feet)
Lakes (CP7). It is then joined by the Flyfish Lakes (4,400 feet) tributary
and proceeds to its point of diversion at Headgates (MP12). The diversion
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supplies a variety of wuses including Vernon Irrigation District and
Col dstream Munici pality. The Vernon Irrigation District is the |argest
water user in the area which is assisted by a balancing reservoir at
Goose Lake, elevation 1,603 feet.

As shown by the area elevation curves on Figure 14.2, the nedian
el evation of Vernon Creek is 2,900 feet. There are no pronounced
pl ateau areas, and the average ground slope is nearly uniform The
profile of the Creek itself (Fig-ure 14.3) is very flat for the first
twenty-six mles having an average gradi ent of eighteen feet per mle to
El lison Lake. Above Ellison Lake, the gradient steepens markedly to 468
feet per mle to mle 32 where it again flattens out to sixteen feet per
mle, including inits last ten nmles the Swalwell, Crooked and Dee Lake
chai n.

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

The nmost significant hydronetric station is 8NML60, | ocated near the
creek nouth. Hydrographs of nmean nonthly flows passing this station have
been plotted on Figure 14. 4.

HI STORI CAL BACKGROUND

Hi storical data on the major organi zed areas is as foll ows:
Vernon Irrigation District

Reference is made to Figure 10.1.

The Vernon Irrigation District is by far the |argest single area
irrigated In the Okanagan Valley. |In 1970, a total of 9,000 acres were
under irrigation. Mdst of this area is situated within the Vernon Creek
wat ershed, along the valley bottomof its tributary, Coldstream Creek.
Nei ther the Coldstreamnnor its tributaries have the natural capacity to
provi de nore than about 10% of the water needs of Vernon Irrigation
District. So, it was necessary to look - at an early stage in
devel opnent - to Duteau Creek as a suppl enmentary source of water
Al t hough Duteau Creek is by nature part of the Shuswap River system it
is an inmportant upland water source for the Vernon Creek area. By
licence, C32119, dated Septenber 1, 1906, Vernon Irrigation District
was granted permission to divert 15,000 acre-feet per year, at a point
known as "Headgates" (UP6). This license is subordinate to two prior
i censes, F05279 (1890) and F03599 (1902), on the Duteau Creek system
To satisfy the prior licenses, two cubic feet per second nust be
rel eased from Headgates between May 1, and Septenber 15. In addition,
a Federal Fisheries Service order, dated February 17, 1971
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requires that mnimmrel eases to Duteau Creek at Headgates be not |ess
than four cubic feet between January 1 to August 31, and seven cubic feet
bet ween Septenber 1 and Decenber 31. The conputer analysis carried out
under this study have been limted to diversion requirenments at UPS made
into the Vernon Creek Basin. In a dry year it is evident from  Table 5-4
that there would be little or no flow i medi ately downstream of UPS to
nmeet the above nentioned requirenents if full diversion was carried out.

Two | arge reservoirs, Aberdeen (9,040 acre-feet) (CP6) and Haddo
(2,037 acre-feet) (CP7) provide storage and regulation of flow. A third
potential reservoir, Gizzly Swanp, is under consideration.

Water diverted at Headgates passes through a chlorination station and
enters the Vernon Irrigation District network via a 50-inch di aneter
steel pipe. This is a conplex network with several large variations in
el evati on and, consequently, line pressure. The mainline or backbone of
the system stretches roughly seventeen mles from Headgates to Goose Lake
(1,623 acre-feet), which acts as a balancing reservoir in addition to
provi ding end-of-line storage. A contribution (10% to the water supply
of the network is nmade by King Edward Lake (CP4) (1,253 acre-feet), which
Is on a tributary of Col dstream Creek.

Nurrer ous sel f-contai ned distribution systens branch off fromthe
mai nl i ne. Depending upon mainline pressure at the point of branching,
the distribution systenms may require either punping or pressure reducing
stations.

In addition to the Vernon Irrigation District, the Duteau Creek
di version supplies water to the City of Vernon and the District of
Col dstream

Wnfield and Ckanagan Centre lrrigation District

The Swal wel | (Beaver) Lake Reservoir was originally constructed in
1908 as a honpgeneous earth-fill damw th concrete core. The dam was
raised in 1944 increasing the storage capacity of the reservoir to 9,585
acre-feet.

Crooked Lake Reservoir upstream of Swal well Lake inpounds 2,445 acre-
feet and is a honbgeneous earth-fill damconstructed in 1931. |Its
fl ooded area includes Crooked, Deer, Island and Dee Lakes. Thus,
al t hough there are 10 feet of depth on Crooked Lake, the el evations of
t he upstream channel s connecting the various lakes limt its useful
storage to the above-nenti oned anount.

Recent | nprovenents under the ARDA program have included the rehabilita-
tion of Swalwell and O ooked Lake Dans in 1967 as well as the inproverent of
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4,000 feet of river channel in the upper Vernon Creek between Swal well
Lake and the diversion dam It will be noted that the latter was | ocated
about a mile upstreamfromthe previous intake

The inprovenent to the upper Vernon Creek menti oned above was
initiated in 1963 in an attenpt to reduce the anount of silt carried into
the irrigation system The origin of nobst of this silt was on the right

side of the river in the upper slide area. In this section the canyon is
about 300 feet deep and till material exposed along the right bank of the
canyon stands on a very steep slope. In the past this slope has been

undercut by the creek, but with the channel now on the left side, it is
hoped that such erosion will be elininated.

The I nprovenent District policy has been to release water fromthe
Swal -wel | Lake storage reservoir prior to the spring freshet so that a
degree of flood control may be realized on Vernon Creek. Normally,
storage | evel s on Crooked Lake are retained near the full supply |evel

W nfi el d- Gkanagan Centre By-Pass Fl une

Many years ago difficulty was experienced in maintaining flowin the
section of Vernon Creek between Ellison and Wod Lake due to high seepage
| ossees in Ellison Lake.

Thus, in order to obtain water directly from Vernon Creek at a point
one mle upstreamfromEllison Lake, a bypass flune consisting of 6,280
linear feet of 24-inch dianmeter, semi -circular concrete flunme runs from
t he above-nenti oned diversion point to "The Flats" |ocated on the
District's eastern boundary. The District is, therefore, able to
maintain a flowin that section of Vernon Creek between Ellison and Mod
Lake wi thout first having to fill the former.

The diversion licence for the bypass flune dates back to 1908 and
amounts to 550 acre-feet equivalent to about 3 cfs assum ng operation
over a period of three nonths (100 days). |Its capacity would be totally
i nadequate to carry the total flow of Vernon Creek.

It is interesting to note that the District obtained a conditiona
water |icence for the storage of 507 acre-feet on Ellison Lake. Thus
through the construction of a control structure at its outlet, it was
pl anned to store water on the falling stage of the freshet and prol ong
the period of runoff on Vernon Creek between Ellison and Mbod Lakes, In
this way it would be possible to conserve Swal wel | Lake storage
However, difficulties regarding access and possi bl e flooding of parts of
El li son Lake prevented further devel oprnent.
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H ram Wal ker Distillery Diversion

On May 25, 1971, the Hiram Wal ker plant near Wnfield started
prelimnary operations using water punped from Ckanagan Lake. The
quantity which may be diverted under the Water Licence is sone
5,000, 000 inperial gallons per day for industrial purposes (cooling)
pl us 300, 000 inperial gallons per day for general plant use. A
provi sional permt under the Pollution Control Act allows the discharge
of the 5,000,000 inperial gallons per day (9.23 cfs) to Vernon Creek at
a point 3,000 feet upstreamfromEllison Lake. To date, the plant
has only been under partial operation and average daily discharges have
been about one half of the above value. It will be noted that this
pl ant was not in operation and making its contribution to Vernon Creek
flows during the year 1970, reported here. Further, that due to a
shut down of the plant in 1973 because of a strike, this additiona
wat er did not nove through the systemduring the nonths of March and
April. It is presently (1974) operated only during 5 days of the week.

Oyanma | nprovenent District

The construction of new irrigation and donestic water systemfor
the Oyama | nprovenent District was conpleted in August, 1966 under ARDA
assi st ance.

The system serves 320 acres on the Wst side of Wod and Kal anal ka
Lakes and 80 acres on the east side of the causeway between the two
| akes. Water is also served to the Vernon Fruit Uni on Packi ng House for
fire protection puroses.

The mai n punping station of 200 horsepower capacity draws water from
a 16 inch diameter well 150 feet deep, |ocated near the north shore of
Wod Lake. The capacity of this well is in excess of 2,500 U S. gpm (5
cfs) and it reported to be one of the highest producing wells of its type
in British Col unbi a.

Qperation of Wod-Kal amal ka Lake

Through the placenment of stoplogs on the concrete damat the outlet
of Kal amal ka Lake, it is possible to control the water between the sill
el evation of 1,282.35 and 1,284.94 providing an active storage depth of
1.59 feet. Since continuous records began in 1954, the maxi mum el evati on
of Kal amal ka Lake is shown as 1, 286.14 occuring on June 5, 1972

The City of Vernon operates Kal amal ka Lake Dam and a basi c rel ease
is maintained at all times for in-channel flow requirements and the
mai nt enance of groundwater |evels for a nunber of wells |ocated near the
stream

Measurenents of the outflow from Kal anal ka Lake are rmade on the hi ghway
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bridge i nmedi atel y downstream of the dam The results of stage

di scharge determinations nmade at this hydronmetric station (8NVB5)

I ndi cates rather fluctuating conditions and at present three discharge
curves have been devel oped which are applicable to different portions
of the historic record.

The City of Vernon withdraws from Kal anal ka Lake for domestic and
wat erwor ks pur poses. Kal amal ka Lake provides an inportant supplenentary
source of water in addition to that provided fromthe upper reaches of
Vernon Creek and BX Creek.

LAND USE AND WATER REQUI REMENTS

The Vernon wat ershed encl oses and serves one urban area (Vernon
City) and a large agricultural area which is, for the nost part,
organi zed for water use 'purposes, into "lIrrigation District" under the
Wat er Act.

Water uses in terns of population and areas irrigated are as foll ows:
(Table 10.1).

TABLE 10.1
WATER USERS I N THE VERNON CREEK WATERSHED (1970)

Area Population Diversion
, Irrigated approx.)|Irrigation|Domestic Total
Area Served (acres) persons (ac.ft.) |(ac.ft.) (ac.ft.)
Wood Lake I1.D. 870 155 2632 33 2665
Winfield and Okanagan
Canitre 1.0, 1982 1566 5996 325 6321
Vernon 1.D. 9000 1152 16235 240 16235
S. Vernon 1.D. 240 72 432 15 447
Vernon City 0 12920 0 3357 3357
Corp. of the District
of Coldstream 0 M8 ) 610 610
Other 1939 0 3650 0 3650
TOTAL 14031 18983 283945 4580 33525

Consunptive use diversions as |listed above are assuned to result in
no return flowwi thin the Vernon Creek basin but rather seep directly to
Okanagan Lake. The anmpunt of return flow varies with the type of use
and is estinmated as foll ows:
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a) For "lrrigation"” return flow = 50% of diversion.
b) For "Donestic and Waterworks", return flow = 651 of diversion.
c) For "lIndustry", return flow = 90% of diversion

From t he above, water utilization in terns of the anbunts of consuned
water and return flow within the Ckanagan Lake Basin may be tabul ated as

foll ows:
(Tabl e 10.2).
TABLE 10.2
WATER UTI LI ZATI ON | N VERNON CREEK (1970)
Return Flow
Diversion for Consumed to Okanagan
Consumptive Use Water Lake
Requirements {(acre-feet) (acre-feet) (acre-feet)
Irrigation 28945 14473 14472
Domestic & Water-
SbrEs 4530 2977 1603
Industry 0 0 0
TOTALS 33525 17450 16075

A detail ed breakdown of the diversion requirenments for the various
organi zed areas at the 1970 stage of devel opnent is as shown on Table
10. 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 |icenses for storage and diversion granted by the Crown,
inright of the Province. Licenses provide their holder with rights over
the stated anpbunt of water and, in cases of a shortage, the older |icence
takes precedence over the newer.

Current water licenses in 1970 for both storage and consunptive
use are as |listed on Table 10. 4.

Conpari son between the |icenses and the conputed diversion
requi renents show that, in total, l|licensed anmobunts are about doubl e the
estimated water use. A mgjor portion of this difference is due to the
al  omance for conveyance | osses in earth channels and open ditch
irrigation which has now been replaced |largely by cl osed pi pe systens
feeding to sprinklers.

ESTI MATED NATURAL WATER SUPPLY

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

sheets, reproduced on Figure 10.3 (Dry Year), Figure 10.4 (Average Year),

and Figure 10.5 (Wt Year).
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TABLE 10.3
COVPUTED DI VERS|I ON REQUI REMENTS ON VERNON CREEK (1970)
G VEN I N ACRE- FEET

| Winfield
Month Type | Vernon|S.Vernon|City of | and Ok.Center|Wond Lake|Coldstream|Other|Total
1.D. 1.D. Vernon 1.D. 1.0. Mun.
Agric. 0 0 0 0 0 0 0 0
J | Dom. 12 1 168 16 2 30 0 229
Ind. 0 0 0 0 0 0 0 0
Agric. 0 0 0 0 0 0 0 0
F | bom. 1D 1 134 13 ¥ 24 0 183
Ind. 0 0 0 0 0 0 0 0
Agric. 0 0 0 0 0 0 0 0
M | Dom. 12 1 168 16 2 30 0 229
Ind. 0 0 0 0 0 0 0 0
Agric. 0 0 0 0 0 0 0 0
A | Dom. 14 1 201 20 2 37 0 | 275
Ind. b 0 0 0 0 - 0 0 0
Agric.] 2775 74 0 611 268 0 611 4339
M | Dom. 24 2 335 33 3 61 0 458
Ind. )] 0 0 0 0 0 0 0
Agric.| 4633 123 0 1019 447 0 1019 (7241
dJ | Dom. 3 2 436 42 4 79 0 | 594
Ind. 0 0 0 0 0 0 0 0
Agric.| 4633 123 0 1018 447 0 1019 |7241
J | Dom. 38 2 537 52 5 98 0 732
Ind. 0 0 0 0 0 0 0 0
Agric.| 4627 123 0 1019 447 0 1019 |7235
A | Dom. 38 2 537 52 5 98 0 | 732
Ind. 0 0 0 0 0 0 0 0
Agric.| 1850 49 0 407 179 0 407 |2892
S | Dom. 19 1 268 26 3 49 0 366
Ind. 0 0 0 0 0 0 0 0
Agric. 0 0 0 0 0 0 0 0
0 | Dom. 17 1 235 23 2 43 0 i
Ind. 0 0 0 0 0 0 0 0
Agric. 0 0 0 0 0 0 0 0
N | Dom. 12 1 168 16 2 30 0 | 229
Ind. 0 0 0 0 0 0 0 0
Agric. 0 0 0 0 0 0 0 0
D | Dom. 12 1 168 16 2 30 0 229
Ind. 0 0 0 0 0 0 0 0
TOTAL | 18757 508 3355 4400 1821 609 4075 33525
|
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In sunmary,

t he annual

precipitation and natural

runof f of the Vernon

Creek Basin under the three types of year is as shown in Table 10.5.

TABLE 10.4

WATER LI CENSED ON VERNON CREEK (1970)

10.5

Total Licensed Diversion Computed
Licensed Diversion
Area Served Storage | Agriculture|Domestic|Industryl Total IRequirement
(ac.ft.) ?ac. ft.) |[(ac.ft.}J[(ac.ft. }fac.ft.) ?ac.ft.)
Wood Lake 1.D. 3000 2127 0 0 5127 2665
Winfield and Okanagan
Center 1.D. 14179 5779 469 0 | 6248 6321
Vernon I.D. 27750 43032 336 0 43368 16235
S. Vernon 1.D. 740 0 0 0 0 447
Vernon City 1974 0 8554 a7 9025 3357
Corp. of District
of Coldstraam 0 0 336 0 336 6510
Other 70 2086 286 180 2552 3650
TOTAL 47713 53024 9981 651 66656 33525
TABLE 10.5
ESTI MATED NATURAL WATER YI ELDS FOR VERNON CREEK SUB- BASI N
Type of | Kilo Inches Average ’
Year Acre- Over Precipitation Remarks
Feet Basin (inches)
Dry 24.3 1.6 - Area = 293
Square Miles
Average| 44.4 2.9 22.0 Abstracted from Computer
Print-Out Data
Wet 86.7 6.2 -

STORAGE (Reference Figure 10.2)

In a climate of spring floods and sunmer droughts,
to store a high proportion of total
used when needed.
devel oped a system of ten reservoirs with a tota

acre-feet. FEach is operated |largely independently and

their owner.

To this end,

226

avai |l abl e water so
the Vernon Creek water

live

it

t hat
users have
storage of 46,719
as required by

i s necessary
it my be



a)

b)

c)

d)

f)

9)

h)

Crooked Lake (CPl), at the head of the Vernon Creek systemis owned and
operated by the Wnfiel d-Okanagan Centre Irrigation District. The dam
was built of earth fill in 1931. 1In 1965, the spillway was raised to
el evation 4424.2 feet. CQutlet control works consist of a 20-inch
diameter culvert with an invert elevation of 4413.4 feet.

Swal wel | Lake (CP2) reservoir is also operated by Wnfiel d- Okanagan
Center Irrigation District. |Its damis of earth fill and was
constructed in 1964. The control works consist of a 32-inch arch cul vert
at an invert elevation of 4396.3 feet. The spillway elevation is 4414.0
feet.

Oyama Lake (CP3) reservoir is operated by Wod Lake Irrigation District.
It was constructed in 1951 of earth fill with a concrete core well.
Spillway and outlet invert elevations are estimated at 4479.0 feet and
4470.0 feet, respectively.

Kal amal ka Lake (CP5) is the largest in the area and is operated by
Cty of Vernon. It has a concrete dam with stoplog control for a
storage depth of 1.6 feet. The outlet elevation is at 1283.3 feet.

King Edward Lake (CP4) reservoir is of earth fill and concrete core with
a 27-inch concrete outlet culvert. Elevations are inprecise but are
estimated at 4460 feet and 4480 feet for outlet and spillway,
respectively. The storage is operated by Vernon Irrigation District.
Construction was conpleted in 1947

Aberdeen Lake (CP6) at the head of Duteau Creek, |s operated by Vernon

Irrigation District. |Its spillway is at 4196.1 feet and its outlet is
at 417.3.9 foot elevation. The damis of earth fill and was conpl et ed
in 1960.

Haddo | ake (CP7) is also controlled by Vernon Irrigation District. |Its

outlet invert is at elevation 4149.3, and its spillway at 4163.8 feet.
The damis of earth tilt and was conpleted in 1960.

Di xon Lake (CP8) Is a small (208 acre-feet), but strategically placed
storage, with a spillway at roughly 3000 foot el evation.

Swan Lake (CP9) is at a low elevation and is controlled jointly by
Vernon Irrigation District and South Vernon Irrigation District. |Its
spillway is at elevation 1276.5, and control is by a 24-inch culvert at
el evation 1274.0 feet.

Goose Lake (CPG is owned and operated by Vernon Irrigation Dstrict, and is
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an integral part of their distribution system Although it has
virtually no watershed of its own, water from other sources is
piped into its reservoir of 1623 acre-foot capacity during the
freshet period. Situated at an elevation of 1619.0 feet at the
spillway, and 1603 feet at its outlet pipe, the | ake serves as a
bal ancing reservoir and, in addition, provides storage at a point
in the systemrenote fromother water sources.

Hydrol ogic informati on on the ten reservoirs is given by Table 10.6.

TABLE 10.6
1970 STORAGES IN THE VERNON CREEK SYSTEM

Drainage Live Surface | Annual Natural Runoff
reservotr | Mren | Storage, | Ares Lo facrectest)

Year Year Year

Crooked 8800 2445 481 3374 5384 9493
Swalwell (Beaver)| _ 15300 9585 755 5990 9524 16732
Oyama 6000 4988 650 2536 3980 6897
King Edward 2900 1253 83 1197 1892 3306
Kalamalka-Wood 142700 13080 6294 20537 | 36991 78602
Aberdeen 13000 9040 628 6434 8637 16080
Haddo 23500 2037 198 102571 | 15697 26819
Dixon 1200 208 28 148 305 655
Swan 29700 2460 1030 3720 6746 14756
Goose 1000 1623 85 0 0 0
TOTAL 244100 46719 10232 50187 | 30156 173350

* Excl usi ve of H ram Wl ker purnped di versi on from Ckanagan Lake
and return di scharge to Vernon O eek above H lison Lake (MP3).

An exam nation of the above table would indicate that with the
possi bl e excepti ons of Kal amat ka-Wod and Haddo, there is little
opportunity for increased storage, assuning all active storage is to be
filled in a dry year. Mreover, Crooked and Swal well Dans with spillway
el evations of 4413.4 and 4414.0 have a conbi ned active storage capacity
of 12000 acre-feet conmpared to the dry year inflow of 9364. Hence there
is no opportunity for the devel opnment of additional firmstorage in this
portion of the basin.

Storages are currently operated in a nanner which seens best to the own-
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Phot o 39 OYAVA LAKE - Looki ng Northeast (Sept. 12, 1973)
Vernon Creek System

Phot o 40 CROOKED LAKE - Looki ng Northeast (Sept. 12, 1973)
Vernon Creek System
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Photo 41 HADDO LAKE - Looking North (Sept. 12, 1973)
Vernon Creek System

Phot o 42 ABERDEEN LAKE - Looking North (Sept. 12, 1973)
Vernon Creek System
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ers for the purposes of irrigation or other consunptive use.
Met hods of operation are by no neans rigid but generally follow the
pattern outlined in Table 10.7.

TABLE 10.7
RULE CURVE VALUES FOR VERNON CREEK RESERVO RS

Rule Curve Values Expressed as a

NEEEeE — Percentage of Reservoir Capacity
Name Capacity J F M A M J dJ A S 0 N D

Crooked 2445 90| 90| 90|100(700| 97| 93| 90| 90| 90| 90| 90
Swalwell 9585 60 [ 60| 60| 70|100|700| B7| 73| 60| 60| 60| 60
Oyama 4988 60 ( 60| 60| 70/100{100| 87| 73| 60| 60| 60| 60
King Edward 1253 50 | 50| 50( 65|100(100( 83| 67| 50| 50| 50| 50
Kalamalka 13080 80| 80| 80| 90|100|100| 93| 87| 80| 80| 80| 80
Aberdeen 9040 40 | 40| 40| 60(700|700| BO| 60| 40| 40| 40| 40
Haddo 2037 10| 10| 10| 40(100{700| 70( 40) 10| 10/ 10| 10
Dixon 208 40| 40| 40| 60(100|100| BO| 60| 40| 40| 40| 40
Swan -2460 60 | 60| 60| 70[100|100| 87| 73| 60| 60| 60| 60
Goose 1623 30| 50| 70]100/100| 90| 70| 50| 30| 30| 30| 30
TOTAL 46719

EXPLANATI ON:  For any given nonth -

a) Per cent ages shown refer to active storage occupied by water at end of
nonth. e.g. 30% storage occupied by water at end of March

b) When rul e curve value is exceeded, all excess water is rel eased.

c) When rul e curve value is not achieved, only stated water requirenents

are rel eased
d) I nformati on based on | ocal records of water users, over a period 1964-

1971.
The above rul e curve val ues have been used in conputer

progranmi ng for the production of print-outs showi ng regulated fl ows.

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

10.5.1 Requl ated Fl ows

Wien natural flowis affected by storage changes, diversions to or from
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10.5.2

10.6

the area and withdrawals for irrigation, donmestic or industrial
purposes, the resulting discharges are called "residual flows". 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 10.6 (Dry Year), Figure 10.7 (Average Year), and
Figure 10.8 (Wt Year).

BX Creek (Reference figure 10.9)

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 a consunptive "denand
deficiency" is recorded for alnost the whole year at UP 7, on BX Creek
during "dry", "average", and "wet" years. This is because of estimated

diversion rates for Gty of Vernon froma very small catchnment. What
happens, in fact, is that Vernon supplenents its water supply by punping
from Kal anal ka Lake (UP5), and hence, does not outwardly experience any
shortage. Simlarly, a small "demand deficiency” will be noted in July
and August at UP 9. Both of these deficiencies are experienced on the
BX Creek system and point up the fact that this area is very weak inits
ability to neet water demands placed upon it.

Ref erence to the conputer print-outs, Figures 10.6 etc., indicate
that Fisheries deficiencies are quite pronounced in the upper reaches of
Col dstream and BX Creeks. In nost cases, it would appear that the

natural supply of water is sinply not enough to neet the stated
requirenents.

MAI NSTEM VERNON CREEK

Non- consunptive use deficiencies are m nor where shown (e.g. Figure
4.52) at creek mouth and may be relieved by nodifying storage rel eases.
It is worth noting here that the relatively large active storage in
Kal amal ka Lake provi des the opportunity to nmaintain reasonable flows
downstreamwi th snall nodifications to the control pattern of Kal amal ka
Lake.

In a dry year, as defined, at the 1970 stage of devel opnent, water
requi renents exceed water supply. This is illustrated by the Deficiency
Di agram on Figure 10.10. Under the present or historic method of
operation of storage, deficiencies are felt by both consunptive and non-
consunptive (Fisheries) users. Under the influence of the rudinentary
nodel for nodified operation of storage, it becones possible to approach
elimnation of non-consunptive deficiencies This suggests that
refinements to the historic nethod of operating storage would result in
a nore advantageous use of the water resource.
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VERNON CR. VET YEAR (1970) Figure 10.8
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The present H ram Wal ker Distillery punped diversion from Ckanagan
Lake with discharge to Vernon Creek at MP3 (Not included in the
printout) would, if operated continuously add sone 6000 to 7000 acre-
feet per year to this portion of the basin. This would elimnate all
wat er deficiencies in this portion of the Main Stem (MP3 to nouth).

r esi dual
I and al ong the Main

This woul d rel ease sonme 3000 acre-feet of fl ow upstream at
MP2 which if stored could serve sonme 2000 acres of

Stem (Figure 5M

In conclusion, the contribution which Vernon Creek nakes to the
gross inflow to Ckanagan Lake may be evaluated for various types of
year as shown on Tabl e 10. 8.

TABLE 10.8
COVPARI SON BETWEEN ESTI MATED | NFLOWS
to
VERNON CREEK AND OKANAGAN LAKE

Inflow to Total Tributary Percentage
Okanagan Lake Inflow to Contribution
Type of Year from Okanagan Lake by Vernon Creek
VYernon Creek* from to Okanagan Lake
(acre-feet) A1l Sources* Inflow
(acre-feet)
Dry 11,100 279,200 4.0
Average 29,000 516,000 5.6

* Regul ated Flows at 1970 Devel opnent

238




