SS300V OL NMNL3Y

WATER RESOURCES SERVICE

THE GOVERNBENT OF
TRE PROYICE OF BRITISH COLUMBIA

KELOWNA CREEK WATER SUPPLY

W

SQJ003H SS300V

FOR

GLENMORE AND ELLISON IRRIGATION DISTRICTS

GEERG

Il

5M-172-51912)




WATER TRVESE IGATIONS aRAMY
BRITISI COLUMBIA LWATER RESGURUES SERVICE
DEPARTMENT OF LANDS. FORFSTS AND WATHR RESUURCES
PARLIAENT BUILDLSCS
VICTORIA, ERITISH COLIIBIA  °

R.A. Williams, Minister

WATER RESOURCES SERVICE " WATER INVESTIGATIONS BRANCH
V. Raudsepp, Deputy Minister B. E. Marr, Chief Engineer

KELOWNA CREEK WATER SUPPLY
FOR

GLENMORE AND ELLISON JRRIGATION DISTRICTS

April, 1973 ' D. E. Reksten, P.Eng.

File: '0242512-52 Hydraulic Engineer
0256957



SYNOPEIS
"This study of Kelowna Creek hydrology for Glenmore and Ellison
Irrigation Districts was done at the request of Mr. J. V. Eby, Chief,
ARDA Division, Water Investigations Branch.
Water is stored in South Lake (500 acre-feet), Postill Lake
(4000 acre-feet) and Bulman Lake (1000 acre-feet) and is shared on the
basis of 75% to Glenmore I1.D. and 25% to Ellison I.D. Glenmore I.D.
also has an 800 acre-foot capacity balancing reservoir.
Glenmore I.D. wishes to increase its irrigated acreage by up
to 1200 acres. Based on the estimates of mean and drought year (1929-31)
runcff derived in this study, under present conditions of demand and
storage capacity, the Irrigation Districts could be supplied with water
until August of the third drought year (equivalent to 1929-31) after a
mean runoff year.
If 400 acres of the possible 1200 were added to Glenmore I.D.,
the exis{ing 5500 acre-feet of storage would be depleted during Augﬁst
of the second drought year (equivalent to 1929-30) after a mean runoff

year.

1)

Using the above information as a guide, further storage calculations
can be made using the Hydrology Division computer program for various

demands and number of consecutive drought years.
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KELOWNA CREEK WATER SUPPLY

FOR

GLENMORE AND ELLISON IRRIGATION DISTRICTS

“INTRODUCTION

This study of Kelowna Creek hydrology was done at the request of
Mr. J. V. Eby, Chief, ARDA Division, Water Investigations Branch.

Glenmore and Ellison Irrigation Districts have developed the
Kelowna Creek watershed (Fig.-Z) under an agreement in which they share
the stored water and runoff at the Glenmore-Ellison intake on a 75% - 25%
basis, the greater share going to Glenmore Irrigation District. Water is
stored in South Lake (500 ac-ft.), Postill Lake (4000 ac-ft.) and Bulman
Lake (10b0 ac-ft.). Glenmore Irrigation“District also has a balancing
reservoir (McKinley reservoir) of 800 ac-ft.

Glenmore Irrigation District wishes tc increase its irrigated
acreage by up to 1200 acres. There is-also a proposal to have Ellison I.D.
supply the Scotty Creek I.D. with about 200 ac-ft. of water during a dry
year such as 1970 when Scotty Creek I.D. was short of water.

%his stﬁdy estimates runoff in each of the reservoir sub-basins
and unregulated yunoff at the joint intake in mean and drought runoff years.
Storage calculations are made for conditions similar to the 1929-31 drought
recorded in the Ckanagan basin. (A description of the procedure used
to compute monthly storage conditions is given in the Appendix]).

The results of the storage calculations indicate that with the
present demand and storage capacity, storage would be depleted in August
of the third drought year (1931). 1016 ac-ft. would be left at the end of
the second drought year and 1737 ac-ft. left at the end of the first drought

year.
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If 400 acres of irrigable land were added to the system (additional

demand of 800 ac-ft.) 346 ac-ft. of storage would be in place at the end
of the first drought year and storage would be depleted by August of the
second drought year (1930).

Glenmore 1.D. holds a licence to store 560 ac-ft. in the Conroy
Creek basin tributary to Kelowna Creek. At the most suitable damsite
the mean annual runoff is estimated at 210 ac-ft. Developing storage
in this basin would not appear to be worthwhile.

MEAN ANNUAL RUNOFF

RUNOFF FROM BASIN CHARACTERISTICS

Using multiple regression analysis, equations to estimate 1971
runoff using basin physi;graphic characteristics have been derived for
the April-July period. Two equations used for this study are shown in
Table 1 and 2. Not all the independent variables in these equations
are significant at the 5% level. They are included in the equations
as they reduced the percent estimating error for the Bulman Creek (BU)
and Vernon Cx. (VE) sub-basins which are in the Kelowna Creek area.
Bothj:esults for each sub-basin are averaged to yield 1971 April-July
runoff. Based on the 1971 streamflow data used to derive these
equations and median éasin elevation the ratio of April-July to
annual runoff was determined for 500 ft. elevation bands. For the
4 sub-basins in this study the ratio is 0.91 and yields the following

estimates of 1971 annual runoff.
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Median Basin 1971 Annual
Elevatiocon Runcff
(ft.) (in.)
Total basin 4620 10.06
South -Lake 4830 12.46
Postill Lake ' 4860 12.53
Bulman Lake 4680 0.68

Based on an aﬁalysis of Okanagan Lake natural tributary inflow data
(Reference 1) and 1967-71 natural streamflow data for 7 sub-basins, it is
estimated that 1971 annual runoff in the Kelowna Creek basin is 25% above
the long-term mean (1921-71). Reducing the above runoff estimates by
25% gives the following mean annual runoff estimates.

Mean Annual

Runoff

(in.)

Total basin 8.04
South Lake 9.96
Postill Lake 10.03
Bulman Lake 7.74

UBC AVERAGE RUNOFF ESTIMATES

UBC's runoff-elevation relationship described in "Average Flows

in the Tributary Basins" (Reference 2) gives the estimated mean annual

.xunoff in 500-ft. elevation bands in the Kelowna Creek basin. The

results using the UBC estimates are:

Mean Annual

Runoff

(in.)

Total basin 6.66
South Lake 9.08
Postill Lake 9.07

Bulman Lake 7.53



2.3 GRID SQUARE METHOD

Mean annual runoff estimates for grid squares covering the Kelowna

Creek basin (Reference 3} were weighted by area within the sub-basins to

yield the following estimates. Mean basin elevation was calculated in the

same way, based on the mean grid square elevations.

Elevation
Total basin 4320
South Lake 4890
Postill Lake 4820
Bulman Lakq 4640 .

2.4 VERNON CREEX BASIN RUNOFF ESTIMATES

C. H. Coulson (Reference 4) has derived a

relationship for mean annual! runoff using natural

Mean Annual
Runoff
(in.)}
8.1
11.0

10.9
10.0

runoff-elevation

streamflow data for the

1969-71 period. The relationship is in the form of a curve described

by squared and cubed values of elevation. On the basis of 500-ft.

elevation bands mean annual runoff is estimated as:

Mean Annual

Runoff

{(in.)

Total basin 6.4
South Lake 9.4
Postill Lake 9.5
Bulman Lake 6.7

2.5 SUMMARY

The results of the four estimating methods are shown in Table 3.

For the total basin above the intake, the estimate used in this study is

the average of the 4 methods, or 7.3 in. For the

bl

South Lake, Postill Lake



and Bulman Lake sub-basins, the results of 3 methods are averaged. The
grid square estimate is not used as these sub-basins are much smaller
than the area of the 5 km. grid squares for which data were compiled-in
the grid square rep;rt. The mean annual runoff for South Lake, Postill
Lake and Bulman Lake sub-basins is 9.5 in., 9.5 in., and 7.3 in.

respectively.

MINIMIDY ANNUAL RUNOFF

Three estimating techniques are used to estimate minimum or
drought condition runoff similar to the amounts which occurred in the
Okanagan basin during the period 1929-31. The UBC estimates and
Coulson's estimates fof Vernon Creek basin are based on 1970 streamflow
data; 1970 runoff was as low as that during the 1929-31 drought period.
The third estimate is based on the ratioc of 1929-31 runcff to mean
runcoff as determined in a previous study of Mission Creek hydrology.

UBC MINIMUM RUNOFF ESTIMATES

"In the report "Flows in the Main Tributary Basins,' (Reference 5)
estimates of 1970 runoff for each 500 ft. elevation band are given. 1929-
31 runoff is then given as 98%, 93% and 79% of 1970 runoff. Data in

this report results in the following annual runoff estimates:

Annual Runoff (in.)

Total Basin South Lake Postill Lake Bulman Lake

1970

4.2 5.9 5.9 4.4
1929 4.1 5.8 5.8 4.3
1930 3.9 5.5 5.5 4.1
1931 3.3 4.7 4.7 3.5



3.2 VERNON CREEK BASIN RUNOFF ESTIMATES

3.

3

C. H. Coulson's study (Reference 4) estimates 1970 annual runoff
for 500 ft. elevation bands for the Vernon Creek watershed. To obtain

1929-31 data for this report, Okanagan Lake natural tributary inflow

data (1921-71) were analyzed to obtain the relationship between 1970 runoff

and that during the 1929-31 drought. These data show that 1929-31

runoff is 102%, 95% and 88% of 1970 runoff, resulting in the following

estimates:
Annual Runoff (in.)
. Total Basin South Lake Postill Lake Bulman Lake
1970 3.8 6.0 6.2 3.5
. 1929 3.9 6.1 6.3 3.6
1930 3.6 5.7 5.9 3.3
1931 3.3 5.3 5.5 3.1

MISSION CREEK HYDROLOGY ESTIMATES

In the report "Mission Creek Water Supply for Black Mountain
Irrigation District" it was estimated that 1929, 1930 and 1931 were
57%, 53%, and 50% of the long-term mean. Using the mean runoff for each
sub:basin estimated in Sec. 2.5, and assuming that the drought years
have the same departure from the mean as the Mission Creek basin, the

following estimates can be made:

Annual Runoff (in.)

Total Basin South Lake Postill Lake Bulman Lake

Mean 7.3 9.5 9.5 7.3
1929 - 4,2 5.4 5.4 4.2
1930 2.9 5.0 5.0 3.9
1931 3.6 4.8 4.8 3.6



3.4 SUMMARY
Estimates of the 1929-31 annual runoff are tabulated in Table 4.
The average of the three estimating techniques is the estimate for each

sub-basin used in this study. These values are shown in Table 4.



MONTHLY RUNOFF DISTRIBUTION

The monthly distribution of runoff is based on streamflow data
collected in 1970 and 1971 in the Okanagan basin. The gauged sub-basins
were assigned to SOd—ft. elevation bands on the basis of median basin
elevation. The monthly distribution is expressed as per cent of annual,
and the average of the percentages for the sub-basins in each elevation
band for each month computed.

The monthly distribution for 1970, a very low runoff year, is
assumed to be valid for the 1929-31 drought years. The 1971 monthly
distribution is used for-mean runoff yearsrés 1971, although an above
average runoff year, is the only year fairly close to average with
enough data available to establish the variation of monthly runoff
distribution with elevation.

Thé 4 sub-basins in this study are in the 4500 to 5000 ft. median
elevation range. The runcoff distribution for these basins is as follows:

Monthly Runoff Distribution
{% of annual)

Oct-Mar. Apr. May. June. July. Aug. Sept.

Mean Runoff Year . 12.0 4.0 . . 2.0 .
Minimum Runeoff Year 14.0 4.0 52.0 22.0 4.0 2.0 2.0



RESERVOIR EVAPORATION

To determine net inflow to the storage reserveirs for making storage
calculations it is nécessary to estimate lake evaporation losses.

The AtmOSphé;ic Environment Service, Can. Dept. of the Environment
has estimated mean monthly lake evaporation on a grid square basis for the
Okanagan basin. The estimates for eéch.of the Glenmore-Ellison reservoirs

are listed below in inches:

South lLake  Postill Lake Bulman Lake

Oct.-Mar. 0.9 0.9 1.0
April 1.6 1.6 1.7
May - 3.3 3.3 3.4
June 3.8 2.8 3.9
July 4.9 4.9 5.0
“August 4.3 4.3 4.4
September 2.4 2.4 2.5

Annual 21.2 21.2 21.9

In the Coulson report (Reference 4) mean annual and maximum
annual lake evaporation for upland lakes (approximately 4400 ft. elev.)
is given as 15.67 in. and 17.85 in. respectively. The figures
tabuiated above appear to be high on the conservative side and will be
used for a mean and minimum rumoff year.
To determine‘the amount of evaporation loss, the reservoir surface

area at the spillway elevation is used in the storage calculations in

Secf 7.
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DEMAND

Pemand data used in this study was supplied by the ARDA
Division and is given below for Glenmore and Ellison-Irrigation
Districts. 3.7% of the Glenmore 1.D. demand is for domestic use
while an even smaller proportion is required for domestic use
for Ellison 1.D.

Demand (ac.-ft.)

Glenmore Ellison
Oct.-Mar. 42 0
April 12 0
May 996 332
June 1,055 . 363,
July ‘ 1,152 395
August 1,057 - 363
September 374 127

4,648 1,580
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STORAGE CALCULATIONS

A computer program has been devised by the Hydrology Division to
perform calculations on runoff and demand to yield month-end storage in
place. Because Glenmore I.D. has an 800 ac-ft. balancing reservoir
{McKinley reservoir) below the joint Glenmore-Ellison intake, the computer
program was used to obtain thé monthly runoff available at the diversion
and the rest was calculated by hand.

The following description of the operation of the Glenmore-Ellison
system was provided by the ARDA Division. "Fall runoff from Kelowna Creek
below th; storage is diverted through the flume and Glenmore Syphon
(maximum capacity 1500 ac-ft/month) to the Balancing Reservoir, until this
fills, or cold weather necessitates the draining of the flumc and syphon.
Glenmore domestic water is supplied thfough the winter months by drawing
on the storage in this Balancing (McKinley) Reservoir. In the Spring the
flume/syphon is opened again to top up the Balancing Reservoir, to supply
”flood—w;ter" to the dry-farmed acreage and then to supply irrigation water
when the season begins. The upper storage reservoirs are opened when the
freshet can no longer.meet demand, usuvally around mid-June. At this point
"flood-water" is arbitrarily cut-off. In 1971; storage was not used till
July i} and "flood-water" was supplied to 50 acres all season."

"When the dams are opened, South Lake, Bulman Lake and Postill Lake
are normally drawn down equally. Just downstream from the intake on Kelowna
Creek the flow to Glenmore and Ellison is separated and recorded over weirs.

In Ellison Irrigation District, irrigation water is ""ordered' to eliminate
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fluctuations in demand as there is no balancing reservoir. Minor reductions
in the demand cause the supply to overflow to the Glenmore system."

Two storage runs are made in this report. Storage calculations
are made for a meanrrunoff year followed by three drought years (1929-31)
first for the existing demand and secondly for a demand which assumes
an additional 400 acres of irrigation. A detailed description of the
:calculating procedure is given in the Appendix. The results of the two

storage runs are tabulated in Table 5 and 6 and can be summarized as follows.

Run 1

‘It is assumed thét all reservoirs ére empty at the beginning of the
mean runoff year. By the end of June a total of 5161 ac-ft, are in place
in upstream reservoirs and McKinleéy reservoir is full, the demand up to
May 30 being supplied from unregulated runoff. Excess water is available
during May and June totalling 967 ac-ft. at McKinley reservoir and 1296
ac-ft. at the joint intake where it flows into Kelowna Creek. The carry-
over storage of 2439 is assumed to be distributed as 1952 ac-ft. in
Postill Lake and 487 ac-ft. in Bulman Llake with South Lake being emptied
due to its small capacity. It is assumed that 300 ac-ft. are retained
in McKinley reservoié.

In the following drought years it is evident that little, if any,
water would be available. for "flood-water" irrigation. The 75% - 25%
shéring of upstream storage can be met without difficulty during the

drought period.
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Under the assumed demand and operating conditions, the existing
system would provide adequate ﬁﬁter through two drought years and up to
August of the third year. By the end of September, the system would be
deficient by 743 ac-ft.

Run 2

For this mun it is assumed that the demand is increased by 800
ac-ft. by the addition of 400 acres of irrigable land to the systen. The
total upstream storage reaches 5162 ac-ft. at the end of June and McKinley
reservoir is full. During May and June excess water is available amounting
to 1296 ac-ft. at the joint intake and 615 ac-ft. at McKinley reservoir.
The carry-over storage of 1842 ac-ft. is distributed as 0 in South Lake,
1625 ac-ft. in Postill lake and 217 ac-ft. in Bulman lake. It is assumed
that McKinley reservoir carries over 350 ac-ft.

In the following drought year Glenmore I.D. requires 4165 ac-ft.
from upstream storage, more than its 75% share of 3471 ac-ft., although
300 ac—fi. are retained in McKinley reservoir. Ellison I.D. requires
788 éc-ft. which is less than its share of 1157 ac-ft. Only 346 ac-ft.
are carried over to the next drought year (1930)}.

Due to the low carry-over storage, increased demand and transmission
losses, storage is depleted during August of the second drought year. By
Septémber 30 the deficiency amounts to 1412 ac-ft.

These two runs indicate that some additional demand could be
accommodated depending on the number of consecutive drought years one
wishes to désign for. If the design was based on one drought year, 400
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acres of land could be added. It is obvious that the addition of 1200
acres of irrigable land could not be considered with the present amount
of storage.

ADDITIONAL STORAGE

Glenmore I.D. holds a licence on Conroy Creek for 560 ac-ft.
of storage. A damsite was proposed in 1962 at the point shown in
Figure 2. The area of this basin is 0.66 sq. mi. with a median elevaticn
of 4570 ft. 1In Figure 3, estimates of mean annual runoff for South,
Postill, and Bulman Lake basins are plotted against their median elevations.
Based on-this simple relationship, the meanﬁannual runoff for the Conroy
Creek basin above the pfoposed damsite is estimated at 6.0 in. or 210
ac-ft. Although based on a different area (0.53 sq. mi.), 210 ac-ft.
compares with 109 ac-ft. estimated in a report by Wannop and Hirtle
Engineering Ltd. dated April 15, 1963. Their conclusion that "further
consideration of the proposed Conroy Creek reservoir is not warranted
at this time" would still appear to be valid. Considering evaporation
losses, and transmission losses, the useable storage would be something

less than 210 ac-ft.
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9. CONCLUSIONS

The results of this study must be qualified by the following
points: |

1. Monthly evaporagion losses for calculating reservoir net inflow are
based on the reservoir area at the spillway elevation. This
provides a conservative net inflow estimate on the low side.

2. The operation of the reservoirs, reflected in how the carry-over
storage is distributed to each reservoir at the end of the year,
could be varied as well as the operation of McKinley balancing
reservoir.

3. The year of lowest.runoff, 1931, has a return period of roughly
50 years. The return period for three consecutive drought years
such as 1929-31 would be much greater.

The storage calculations indicate that:

(a) if the system is designed for a 1 year drought, 400 - 500 acres
of irrigable land could be added to Glenmore I.D.
,j(b) if the system is designed for a 2 year drought, no additional
acreage could be accommodated.
(c) there is noé enough runoff available at the proposed Conroy
Creek damsite to make further consideration worthwhile,
(d) ignoring transmission and distribution losses from Ellison I.D.
to Scotty Creek I.D., it would be possible to supply 200 ac-ft.
'of water to Scotty Creek I.D. from Ellison 1.D.'s share of the
jdint water supply for 1 droughf year under present storage and

demand conditions.



16.

RECOMMENDATIONS

ARDA Division persoﬁnel should make any further storage runs they
feel necessary tb cover all alternatives of storage operation, demand, etc.,
through the Hydrology Division;

Monthly data should be obtained on South Lake, Postill Lake,

Bulman Lake and McKinley resefvoir to provide month-end lake levels.
Facilities for measuring the outflow from these reservoirs should be
established in order that the estimates made in this study can be

verified.

»

-
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TABLE 3 SUMMARY OF MEAN ANNUAL RUNOFF ESTIMATES

METHOD

Basin Characteristics
U.B.C.

Grid Square

Vernon Creek

Average in.
Ac-ft.

BASIN RUNOFF (in.)

SOUTH POSTILL BULMAN  TOTAL
10.0 10.0 7.7 8.0
9.1 9.1 7.5 6.7
11.0 10.9 10.0 8.1
9.4 9.5 6.7 6.4
9.5 * 9.5 * 7.3 * 7.3
1279 4200 1630 12,300

* Grid square estimate not included.



METHOD

U.B.C.
Vernon Cr.

Mission Cr.

Average (iﬁ.)

{ac-ft.)

20.

TABLE 4 SUMMARY OF MINIMUM ANNUAL RUNOFF ESTIMATES

BASIN RUNOFF (in.)

SOUTH POSTILL

BULMAN

TOTAL

1929 1930 1931 1929 1930 1931 1929 1930 1931 1929 1530 1931

5.8 5.5 4.7 5.8 5.5 4.7 4.3
6.1 5.7 5.3 6.3 5.9 5.5 3.6

5.4 5.0 4.8 5.4 5.0 4.8 4.2

5.8 5.4 4.9 5.8 5.5 5.0 4.0

773 719 653 2570 2430 2210 895

4.1

3.3

3.9

3.8

851

3.5 4.1 3.9 3.3
3.1 3.9 3.6 3.3

3.6 4.2 3.9 3.6

3.4 4.1 3.8 3.4

762 6900 6400 5720
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ADDENDUM
Further storage calculations were done at the request of the
ARDA Division using revised demands and storage capacities to obtain

data on possible changes to the system.

Run Al incorporates the following chénges (figures in brackets
are those used in Run'1): .
fa) Storage Capacities
South 560 acre-feet {500)
Postill 4,065 acre-feet ° (4,000)

(b) Demand (acre-feet) (Estimated 1973)

Glenmore Ellison
October-March 85 10
April 24 3
May 1,063 335
June 1,181 369
July 1,293 402 *
August 1,185 369
Septembef 424 130

5,255 (4,648) 1,618 (1,580)
(¢) Initial Conditions
For the initial conditions in Run 1 and 2, it was assumed
that the reservoirs were empty at the beginning (October 1) of
the mean runoff year. For Run 1A it was assumed that the reser-
voirs were half full at the beginning of the first drought year
(1929). 1In Run 1, the total storage in place at the beginning of

the first drought year was 2,439 acre-feet. In Run 1A, the total



storage in place is assumed to be 2,800 acre-feet, roughly half

of the total storage capacity of 5,625 acre-feet.

Based on the above changes, the estimated 1973 demand could be

satisfied until September of the second drought year (1930},

satisfy the maximum projected demand.

Run A2 was made to determine the additional storage required to

The storage capacities were in-

creased arbitrarily by an amount estimated to satisfy the increased de-

mand into the second drought year.

used in Run Al):

(a)

(b)

The following data were used (figq;es in brackets are those

Storage Capacities

South

Postill

Bulman

Demand (acre-feet)

October-March

April
May
June
July
August

September

acre~iect

acre-feet

acre-feet

Glenmore

04
26
1,331
1,476
1,615
1,480

528

6,550 (5,255)

(560)
(4,065)

(1,000}

Ellison
10
3
428
472
513
472

165

2,063 (1,618)



{c} Initial Conditions .

Same as Run 1lA.

Under the above éonditions a dependable-water supply would be
available until July of the second drought year. The feasibility of
increasing the storage.capacities of the three existing reservoirs was
not considered. In any case, if one -assumes that the optimum potential
capacity of a reservoir is 80% of the mean annual inflow, Postill Lake
and Bulman Lake would be over-developed with the assumed capacities and
could not be used to their full potential. Based on present knowledge
of the Kelowna Creek basin, it would appear that there is little possi-
bility of increasing storage capacity to the degree necessary to satis-

fy the maximum projected demand during drought conditions.

Copies of the storage calculations are included in this adden-

dum.

June 11, 1973
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APPENDIX

STORAGE CALCULATIONS

The method of calculating month-end storage for Glenmore - Ellison
reservoirs is best explained.with reference to Fig. Al and Table Al. The
computer program for these calculations was derived by R. Wyman of the
Hydrology Division. Because MéKinley reservoir is downstream of the joint
intake, some of the calculations were done by hand. The numbers below
refer to the columns in Table:Al.

The natural runoff, for the whole basin above the intake is
estimated (1). From this is subtracted the total natural runoff into
each,reservoir sub-basin (2) to obtain the unregulated runoff (3).

From the‘natural reservoir basin runoff,-lake evaporation is subtracted
to yield net inflow for each reservoir (4, 5 and 6). The net inflow

stored each month for each reservoir is totalled (7} until th

i

reservoirs
reach their capacity and net inflow must be spilled (8). What is
available éach.month at the intake (9) is the sum of spill (8) and
unregulated runoff (3). |

At this point it is assumed that Ellison I.D. demand (10) is
takeﬁ off first. What is left is spilled to the balancing reservoir (11)
up to the flume and syphon capacity of 1500 ac-ft. per month. The
amount that cannot be handled is assumed to be lost to Kelowna Creek
and included iﬁ spill to lake (14). From spill to McKinley, Glenmore
1.D. demand (12) is taken and the rest goes to filling McKinley
reservoir (13). When McKinley is full tSOO ac-ft.), water is spilled

to Okanagan Lake (14).



Appendix cont'd

The storage required for Ellison demand (15) is obtained by
subtracting what is available.at the intake (9) from the monthly demand(10).
(If (9) is greater than (10), no storage is required.) A transmission loss
of 20% of required storage during July - Sepfember {16) is added to the
required storage (15) to obtain the storage used (17).

The storage required to satisfy the Glenmore I.D. demand (12)
can be supplied either from upstream storage or the balancing (McKinley)
reservoir. If Glenmore demand (12) is less than the spill to McKinley (11),
no storage is required (18); in this case up to the end of June. In
July, when storage is required, it is assumed that 450 ac-ft. are used
from McKinley reservoir (13} and the balance is taken from upstream storage
{18}. The transmission loss (19) is added to this to obtain the storage
used from upstream reservoirs (20). The storage used for Ellison I.D. (17)
and Glenmore I.D. (20) are summed to yield the total upstream storage
used {21). The storage in place (22) is the accumulated sum of the monthly
total inflow stored (7) from which total storage used (21) is subtiacted
each month. This does not include the storage used from McKinley reservoir.

At the end of September in this example a total of 1842 ac-ft.
is left in the 3 reserveirs. An assumed distribution of this carry-over
storage to each reservoir must be made to begin calculations for the
next year. This can be done on any basis as long as the 3 carry-over
storages add up to 1842 ac-ft. In this example,.reseIVOir 1is

assumed to be emptied because it has a high inflow in relation to its

Al
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capacity (4). The other two are assumed to retain about 37% of their
capacity in storage.
Calculatioms for the next year will take into account these

-

carry-over storage amounts in each reservoir.

—?
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