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WATER SUPPLY AND VATER USE
ON
PENTICTON AND ELLIS CREEKS

SUMMARY AND CONCLUSIONS

THE PROBLIM

On Penticton end Ellis Creeks most of the high irrigation
and municipal demands occur after spring runoff - during the low swmer
flows. OStorage is needed to meet these summer peak demands and to
allow for population growth. The question is: how much storage and
where? This report reviews the improvement in weter supply which
could be made from a 10,000 acre-foot reservoir on Penticton Creek
(located near the present Penticton Dem No. 2).

WATER SUPPLY FOR PRESENT NEEDS

A L,800 acre-foot reservoir (located as above) would assure
satisfaction of all present irrigation and municipal water demands in
a very dry year. If two such very dry years would occur successively,
there would be no shortage in water supply providing there were 5,200
acre-feet of storage available.

WATER SUPPLY FOR FUTURE NEEDS

Tn order to meet the projected 1980 irrigation and municipal
demends in a very dry year, & regervoir below the junction of Penticton
and Corporation Creeks with a capacity of 9,800 acre-feet is needed.

If two such years should occur successively, storage totalling 13,100
acre-feet would just meet the demand. A "very dry" year is equivalent
to the lowest runoff year observed in this area since about 1920.

By combining two such years in sequence, a severe condition is obtained
for study purposes. If water supplies are adequate under such condi-
tions, failure under actual future conditions will be unlikely.

Similerly, storage needed %o meet projected 1990 irrigation
and municipal demands in one and two dry years are 11,900 and 18,700
acre-feet respectively.

ELLIS CREEK

If the suspended silt problem could be overcome on nearby
Fllis Creek and the runoff combined with Penticton Creek above
diversions, the storage possibilities are such that a bountiful
water supply for the City of Penticton area could be assured.
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INTRODUCTION

This study was undertaken in response to a request by the
P.F.R.s. Saskatchewan Regional Engineer. The purposes of the study
are to assess water use, water supply and the benefits of storage
development on Penticton and Ellis Creeks in British Columbia's Okan-
agan Valley.

Reference to the key map shows that both watersheds drain
from east to west down mountainous slopes to the Ckanagan Valley at
Penticton. The mean basin elevation of Penticton Creek watershed is
L, 0Ll feet above mean sea level (a.m.s.l.), and that of Ellis Greek
is 4,780 feet a.m.s.l. Both waterways have a total fall in excess of
4,000 feet., Streams in the upper regions flow in rocky well-defined
channels which deepen to gorges at lower elevations. There are very
few good reservoir sites because of steep stream gradients and narrow
channel confines. Most of the area is well forested. :lthough there
are some existing storage works (see Fig, 1) they are difficult to
maintain and their effectiveness in stream regulation is limited by
their inaccessibility. Stored waters must travel many miles of stream
channel before being rediverted.

it present Penticton experiences municipal and irrigation
water shortages in a dry year because storage facilities are inadequate
on Penticton and Ellis Creeks. In an average year, peak summer demands
must be met by pumping from Okanagan Lake, Winter municipal demands
are sometimes supplied by pumping from Okanagan Lake.,

In this report, an estimate has been made of the available
streamflow in minimum and average years. Present and future water
demands have been compiled, and finally the water supply has been
compared with the demands in order to determine the adequacy or inade—
quacy of the water supply.

The balance of the report describes how this was done under
three main headings:?

Basic Information

Contains estimates of minimum and average annual runeff for
both Penticton Cr. and Ellis Cr. watersheds as well as
present and future municipal and irrigation demands.

Water Supply Studies

Qutlines the method and assumptions used to compare water
supply and water demands.

Conclusions in Detail

The findings of the study and the inferences which can be
made therefrom are summarized.

The above headings summarize this report. Details of the
work done and calculations made may be found in the
nppendices,




BASIC INFORMATION

RUNOFF

Published streamflow datalwere not sufficient to establish
directly reliable runoff figures for Penticton and Ellis Creeks water-
sheds., These figures were obtained by methods described in Appendix
1 and are listed below for reference.

Average Annual Minimum Year
— __ Runoff (ac.ft.)ﬁ;=ﬁgpo§£_£ac.ftilf___
Penticton Creek Watershed ... 43,000 9,600
Upper Penticton Reservoirz..... ~8,900 2,000
Ellis Creek Watershed e¢cecesess 37,000 8,400
Ellis Creek Dam #h sevoceveease 11,000 2,500

% rounded figures

The average and minimum year hydregraphs of natural streame
flow on Penticton Creek at Penticton are shown in Fig. 2. A five—
year period of record was used to obtain daily flow hydrographs.
Appendix 1V describes how the minimun and average year hydrographs
were constructed from this basic data,

MUNICIPAL USHE OF WaTER

The studies described in -ppendix 1ll-i concerning future
municipal water requirements were based on extrapolated per capita
consumption and population growth.

The 1953 per capita consumption was 130 gallons per capita
per day (g.c.d)s Fig. 3(b) projects this to 196 g.c.d, by 1980,
and 200 goCod- by 19900

Tt was considered that Penticton would show an initial an-
nual population increase of 5% tapering to 3% over the next 28 years.
This provides for a population growth from 1k,550 (1962) to 43,100
(1990), Details of this population analysis are in appendix 1l.

Figs, 3(a), (b), (c) show the estimated growth of population,
per capita consumption and amnual municipal water demand to 1990 for
city growth,.

1 wpacific Drainage" Water Resources Branch, Department of
Northern »ffairs and National Resources.

2 gee Key Map (Fig., 1) .
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IRRIGATION USE OF wWoT:R

The figures used for the average monthly application of
irrigation water to both the Penticton and the Fllis Creek irrigation
systems are based on information which is contained in Brief No, 42
of the Proceedings of the "Reclamation Committee In The Okanagan
Valley"¥. an average daily irrigation hydrograph was constructed
in order to give a total of L5 months of application at rates com-
parable to those used on the Penticton Creek irrigation system in
recent years.

Total irrigation demands for the Ellis Creek and Penticton
systems are listed in Table 1 as well as present and future irrigable
acreages, sppendix 111~B describes in more detaill the methods used
to estimate irrigation requirements,

DEVELOPMENT POSSIBILITISES

Preliminary field inspection by engineering staff of the
Saskatchewan Regional Office pointed out some of the obstacles to
reservoir development in the Penticton area., ..lso many of the exist—-
! ' ing reservoirs are in need of major repairs to maintain or regain

their original storage cepacities. Steep stream gradients and narrow
valleys lead to high costs per acre-foot of storage. From these
considerations it was decided to evaluate the water supply benefits
from one large reservoir, rather than several small reservoirs.

From a preliminary inspection, it appeared feasible to
consider development of a 10,000 acre-foot reservoir, which would
combine the surface areas of Penticton Creek Reservoirs No. 1 and
No. 2 (see Fig. 1). Proper location of the dam would enlarge the
drainage area to include Corporation Creek. The total dralnage area
would be 12,30 square miles, an access road to this site already
exists. The average annual runoff to this reservoir would be about
9,000 acre-~feet,

MISCELLANEQUS INFORMATION

Eight recent reports were made available to P.F.R.~., con-
cerning Penticton's water problems. These reports provided valuable
background information, particularly regarding municipal consumption.
They are summarized and listed below:

1. "Preliminary Report on Water Supply for Irrigation
and Domestic Purposes in the City of Penticton" -~
~ugust 22/55 by E. R. Gayfer, Superintendent of Works.

- un extensive report on domestic and irrigation water
supply and demands, investigating many solutions.

1 wproceedings of the Reclamation Committee in the Okanagan Valley",
Brief No. 42, July 23rd and 24th, 1963. Page 6 and 7.
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2.

3.

Lo

5.

1Preliminary Report on a Proposed Domestic Water System
to Serve the Skaha Lake Suburb -~ Penticton B.C."
June 12/56 — by Assoclated Fngineering Services Ltd.

- Provides preliminary plans and cost estimates for
a domestic water system to meet the requirements of
the Skaha Lake Suburb.

"Report on the City of Penticton Hater Supply"
October 5/56 — by ssociated Engineering Services Ltd.

~ Investigates the feasibility of increased storage on
Fllis and Penticton Creeks as opposed to pumping from
Skaha or Okanagan Lake. A phased program of develop-
ment is put forthe

i Report on the Cost of Pumping Domestic Water from

Skaha Lake
May 27/57 - by ~ssociated ngineering Services ltd.

i Summary of Past Reports and Problems on Domestic and
Irrigation Vlater Supply for the CGity of Penticton
Ootober 7/57 — by H. G. andrew, City Clerk.

i Report in the Matter of the Storage and Distribution

of Domestic and Irrigation Vlater
December 16757 — by D. K. Penfold, R.FE. (3.C.)

Proceedings of the Reclsmation Committee in the
Okanagan Valley, Brief No. L2.

July 23-2L, 1963 - Department of agriculture, Govern—
ment of British Columbia, Kelowna, B. Ce

Letter from the Mayor of Penticton to the P,F.R.i.
Regional Engineer, September 12/63.




WATER SUPPLY STUDIES

METHOD

Yater supply studies were conducted for both present and
future needs; They were made by graphically comparing municipal and
irrigation demands with natural streamflow hydrographs and reservoir
releases,

The same basic method was used for both studies. First
the average daily municipal demand was plotted for each month of the
year; next the irrigation demand hydrograph was plotted for the period
May 1lst to September 15th. By adding the ordinates of these two
curves the total demand curve was obtained.

The recessicn portion of the minimum-year hydrograph was
then superimposed on the total demand curve. This showed what por-
tion of the total demand could be satisfied by natural streamflow in
a dry year and the date on which reservoir releases would have to
begin.

The area between the total demand curve and the stream
hydrograph is the amount of water that must be released from storage
to meet the demand. This release begins in mid-summer and continues
throughout the winter until the rising limb of the spring hydrograph
exceeds the daily demand. During .April and May natural streamflow
meets the total demand and replenishes the reservoirs.

Figs L and 5 depict the occurrence of two successive dry
years followed by an average year. The minimum runoff of 2,000 acre
feet per year for the Upper Penticton Creek area would be caught
and stored during the snring runoff of the first and second years.
Because the total demand curve rises above the streamflow hydrograph,
reservoir releases are required, These releases continue until stor-
age is depleted or, until the rising limb portion of the average-
year hydrograph rises to exceed the demand,

43S5UMPTIONS
The assumptions used in the water supply studies are as follows:

1. The Upper FPenticton area could have a total live-storage
capacity of 10,000 acre feet. In a year of average runoff
9,000 acre feet will be impounded; in & very dry year the
"minimum year" flow of 2,000 acre feet will be impounded.

2. Releases for municipal purposes czn be made from the Upper
Penticton reservoir under summer and winter conditions if
water is available,

3. Unreguleted winter flows in Penticton Creek were not used
in this report for municipal purposes. This assumption is
made to add a safety factor to the results of the water
supply studies., If the winter flow is used for municipal
demands the storage requirements would be decreased
accordingly.




L. It is assumed in this report that no municipal water will
be pumped from Okanagan Lake:s This adds a safety factor
to the resultsa

5 The flow in Corporation Creek and any releases from
Corporation Creek Reservoir will be diverted into the
proposed Upper Penticton Reservoir,

6. The flow in Ellis Creek will be used solely for the Ellis
Creek irrigation system,

RESULTS
The results of the water supply studies are shown on Figs.

., and 5 and are given below. Table Il.summarizes the supply &and vee
of water for the studies. .

"Hth the occurrence of one very dry year and:

(i) present demands 1962-63 - storage requirements would
total 4,800 acre feet, of which 2,200 acre feet would
meet the irrigation demand.

(ii) future demands 1980-81 - storage requirements would
total 8,700 acre feet, of which 2,100 acre feet would
meet the irrigatiocn demand.

(1ii) future demands 1990-91 - storage requirements would
total 11,900 acre feet, of which 2,100 acre feet would
meet the irrigation demand.

With the occurence of two consecutive dry vears and:

(1) present demands 1962-6L - storage requirements would
total 5,200 acre feet, of which 2,200 acre fest would
meet the irrigation demand.

(ii) future demands 1920-82 - storagze requirements would
total 13,100 acre feet, of which 2,100 acre feet would
meet the irrigation demand. In this report it is
assumed that irrigation has "first call' on the stored
water,

(1ii) future demands 1990-92 - storage requirements would
total 18,700 acre feet, of which 2,100 acre feet would
satisfy the irrigation demand. It should be re-empha-
sized that these storage figures are related to a
specific site, If alternative downstream sites were
available, the storage requirements would be less,

It should also be noted thet 10,000 acre feet appears
to be a reasonable upper limit to storage potential
at the site in question from an hydrologic point of
view,




o
If continuous winter rlows of 2, Jk, or & c.f.s. could
be relied upon in Penticton Creek during the winter
period of October 1 to april 30, and if these flows
could be used to meet the municipal demand during the
same period, storage requirements over two severely dry
years would be reduced from 18,700 acre feet to 17,000,
16,300, and 15,500 acre feet respectively.




CONCLUSIONS IN DETAIL

From the investigations carried out in the course of this

study the following conclusions can be drawn:

1.

The estimated averagze annual and minimunm runoff on Penticton
and Ellis Creeks are as listed below:

average Annual Minimum year

Runof? (ac.f+. )% BRunaff (ac.fr.)¥

Penticton Creek ilatershed .... 43,000 9,600

Fllis Creek Watershed ........ 37,000 8,400

Upper Penticton area’ ........ 8,900 2,000

E1lis Dam #4 «evevevevaonnseas 11,000 2,500
#* rounded figures

These flows are primarily due to spring runoff with some
contribution from fall rains.

Water demands Lt -

o
Unless water charges rise or connections are metered, Penticton's
high municipal demand can be expected to continue unezbated for
some time and to reach 200 gallons per capita per day by the
year 1990. The pcpulation growth shows ne sign of dropping off.,
Thus the estimated municipal demand of nearly 11,600 acre feet
in the year 1990 is fairly reasonable.

The estimated future irrigation demands should be reliable as
the unit rate of application used is that desired for good irri-
gation practice in the area. DExpansion of irrigable lands is
curtailed by mountainous terrain,

Storage reauirsments

For present needs a total of 5,200 acre fest of storage in the
Upper Penticton Reservoir would prevent water shortages in the
event of two consecutivs dry years occurring, 1990 demands of
18,700 acre feet call for 10,000 acre feet of storage in the
Upper Penticton area plus storage somewhere else in the Penticton
Creek or Ellis Creek watersheds.

It is felt that use of two consccutive dry years as a design
criteria may be too severe., Instead, design should be hased on
the occurrence of one dry year.

See key map (Fig, 1)
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5.

10

For one dry year, a total of 4,800 acre feet of storage in the
Upper Penticton Reservoir would assure a stable water supply at
present for Penticton.

For one dry year, future (1990) demands call for 11,900 acre feet
of storage to assure that no water shortages would occur,

Reservoir operation

With no balancing reservoir immediately above the City of Fen~
ticton, particular thought must be given to reservoir operation.
Day by day summer demands must be drawn from streamflow made up
mainly of released water. £ too much water is released or if
releases continue longer than reguired, a large portion of stored
water could be wasted.

Ellis Creek Dam 4

Because the %11lis Creek Dam 7k area has a greater average annual
runoff than the Upper Penticton area, 10% to 20% smaller storage
works would yield a similar assured flow., However, to integrate
Kllis Creek and Fenticton Creek two problems must be overcome.
First, a balancing flume or main would be needed to connect their
waters above diversion points; and second, the suspended sediment
problem on Ellis Creek must be solved.
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AFPENDIX 1

RUNOFF DETERMIN-TIONS

e Streamflow Records

The streamflow records for Penticton and Ellis Creeks are of a
very poor quality. Irrigation dive rsion records have been ob-
tained since 1919 on Penticton Creck and since 1922 on Zilis
Creck. Unfortunately, this data is of little use in reconstruc—

ting total streamflow.

B, Total Average :winual Runcff - Penticton Creek

Records for gauging stations SNMl and 8&M76 ers compined for
the perlod ipril to September intlusive for the years 1937 to
1941 to give a total runoff of 120, 382 acre fe

otal runoff for Trout

<
)]

feet per year average. T eek T t

same: period was found te be 134,093 acre fzet or 26,819 acre fset

per year. ctal long~t (25 years) £ for Trout Cresk

was 1,195 feet ) fa Penticton
cek! ] e 1

3 3 V7 - Fern . b g O R, e ~
§ 4&,‘{6 SCe 1Us = ONg LErm 8V, anr., ITuniosl e
LoonT o 4 L7, oy
2@,;;, aC, IT. L7825 ace i N

i £ [ T e + -
purpcse of COmMpulalion Leans the
during t tkﬂr iy monthe are

C. .werage Runoff zt Various =Slevations

The drainage areas of

3

o0 part
sheds were determined as wsl! area 1
500 foot contour intervals (as shown in Table 1v).
1 e : .. -
SNM. . — Located nain diversion canal.
32

N

SNM76 - Located below diversion on Penticton Ore
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LPPENDIX 1 (continued)

‘wverage Runoff at Various Elsvations (ccntinued)

Previous studies by P.F.R.... Hydrology Division for the eastern
slopes of the Rocky Mountains indicated a logarithmic increase
in average annual runoff with elevation (sce Fig. 6)

On Figi 6 point WAM was established by plotting mean basin ele-
vation for Penticton Creck against zge annual runcff per
square miles By trial and error a traizht line was fitted
passing through 'A', The slope of this lins was varied until
the summation of the areas between the 500-foot ceontour inter—
vals, in square miles, times the unit runcff for the mean contour
elevation egqualled the average annual runoff assumed for the
Penticton Creek watershed. From the sleps of this line it was
determined that:

Ver

Puwwnff @R Prrnoff @ 5
- [V ot A
(Mean Elev.@R)E (Mean Zlovels.t

The constant WX was found to equal 0.972.

ueed Lo determine the average annual runolil
icton Creck wal 4 on -

e Aroing
TiE Aralli

HAIiCVWile

IR R ey v e et At w1 oot d
Mindmur Hunell 2T Various mlevaltloneg

veirs in both Pentictor zel s F1llic cek watersheds,
minimum runoff,
ryolr and the

Tilis Cres=x

5T .
voOELVEeSs

It is worth

=ted in this

WEY (9,420) comparss reasonal sell with the 2,000 acres foet
minimun year runcl dice 7 the Trou reek correlation

vizter Supply fc

- o
Y £

AT o SV A v | T S 7 o e

cnticton™ oy Lo R, Gayiaer

. -
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LPPENDIX 1 (continued)

C. .wverage Runoff at Verious Elevations (oontinued)

Previous studies by P.F.R... Hydrology Division for the eastern
slopes of the Rocky Mountains indicated a 6ogar1thmlc increase
in average annual runoff with elevation (sze Fig. 6).

On Figi 6 point MAY was established by plotting mean basin ele—
vation for Penticton Creek against averagse annual runoff per
square mileq BV Lrlal and error a straight line was fitted
passing through "A",  The slope of this line was varied until
the summation of the areas between the ,uu~«cot contour inter—
vals, in square nmiles, times the unit runoff for the mean contour
elevation equalled the average annual runoff acsumed for the
Penticton Creek watershed, From the slope of this line 1t was
determined that:

el @R Pﬁn@”f 2 S
(Mean Elev.@R)E (Mean Z1ove@S,®

The consbtant "K' was found to equal 0,572

D.
Flottin
cgainst TEVE
a point 1 unit runoff =
through and prrw*'QW : nual
unit ™ ulmatn of th off of

ater an vasin
Areas Were NE rEsers-

veirs i . Creck and . Tatle
V gives the rceults ol these nlots minimam runoff,
as well as the 2 annual s b i
gritire Pentilcion Ur watershed., =n Creck
runoff is given, also based on the mean evation alone.
It is worth noting that
wey (9,620) compares roe
miniman year runoff indi
mentioned earlier,

1 uppeliminary Report con ddater Supply for 4 esti

eliminary ] ater Supply oY nd Domestic

Purposes e Fenticton' by B. RH. Gayfur, oupt. of Worke,
Jugust 22, 5
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APPENDIX 11

POPULATION ESTTHMATES

Dominion census Tigures were used to asstimate the future
population of Penticton. Populations of other cities of British Co-
lumbia were used to obtain growth trends in the arca. Table VI shows
the annual percentage change in the population of these centres.

ijons were made from 1961 to 1990 for both a 5% annual

Project
o R . - - . . P ~ P K
a 3% annual increase as shown 1n rig. > and listed in

increase and
Table V11,

Penticton's Town Plan™ gives 2 projection to 1971 of almost
28,000, This projection as well as the 59 annual increase indicate
a high rate of growth while the 37 annual increase appears to be too
conservative,

7 growth used in this repo
3 on G
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AFPENDIX 111 &

™~

Municipal water consumption in Pentlcton is presently unmetered,
consequently the per c2 opita consumption is high. ) This high con-—
sumption is aided by high ga arden and park de ands, low rainfall
ot Penbticton and some irrigation wabter be cing supplied from city
mains.

L+

1952-53 the average annual conswaption was 130 gallons per

capita psr dar (g.o.w.)l. ! graphical projection was made in

Fig. 3(b) assuming
1990. ‘ :

Rl
[SR 627

"Preliminary Report on dater Supply for
fqrp ses in the City of Penticton’ by L.

'
[, ~ or me -
WOTrHE B ;;:AEI‘»A‘L;\, 2‘;, }_f/:;} Tokle 11 - 1 F.LL




APPENDIX 111 (continued)

E. IRRIG.TION (continued)

The computaticns cf average rates of ippllC"tiOn were based on
information contained in Brief No. 427. The total yearly
applications of irrigation water to both systems are 6,9 inches

per acre per month.

D

Wy

15
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APPENBIX 1V

HYDROGR..PHS OF PENTICTCN CREEK STREAMFLGH

e Average Year

Hydrographs of daily flows on Penticton Cr weTe
analyzed for the period 1937 to 1941 1ncl ve., The hydrograph
for 1936 was rejectaed because of obviousl” inac re

Spring flows for sach year wWere smoothed by eliminatinp uuxiliary
peaks (Fig.2) and wsre plotted on semilog paper (Fig. 9) t
detarmine the average rising limb of the averags year 1} g aph
for the periocd 1937 to 1941.
The recession portion of each year's hydrograph was othed out
to eliminate the effects that saort reinfolls and reservolr ro-—
leases had on the hydrograph 23 shown in Fig. 10. -y sharp peak
cceurring after a ¢ vificant rail anLl ot Penticton was eliminated.
any foreshortened or '"hump" t i ut & =i fi-

- rad assumad 2nd

e
o8]

ety
&)

~O
LSRN}

[ ]

kIR
' i

s
o

W

cnticton Croel done by F.F.R.a. Hydro-
the mean annual flood peak for Fen-
SE e
1

,.
s
jad
¢

logy i t : €
ticton Cr the (i of Fenticton would bz about 375 cubic
feelt per o .f.s.) (mean daily ). i ised T
the perk t ong term average year nhy 151
1imb and receding portion were patterned 1

Ay

nvdrograph. - total of 1k, 600 c.f.5. udj;

-

year hydrograph, %purox;mutbls 70% of the
for Penticton Creek.
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APPENDIX 1V (continued)

B, Minimum Year

The minimum year hydrograph was obtained in e menner somewhat
similar to the average year hydrograph. First the minimum annual
runoff for the Fenticton Creek watershed (9,670 acre Teeb--see
appendix 1) wes reduced by the estimated amount of runoff which
would be impounded in the Upper Penticton Reservoir (2,000 acre
feet)., The minimum year hydrograph (\ipril-June) was then pat-
terned after the 1937 to 1941 hydrograph so it arbitrarily cental
3,330 c.f.s. days or about 90% of the adiusted minimum year flow,

The percentage cf a year's to

part—-year .ydrogrqp;s decrcase

This is as ewpect zeouse 1
by

few if any auxiliary pex o
april——~dune runcii per o'
streamflow might ba represente
graphs baosuse ri

.
il

Tor Penticton

_J
3

ragional basis cs follows:

was selactg’

\

3 oy PR ~ P ~ - 3 3 3 - o~ o

(v) ﬂreqwcncy cheracteristics were baszd on the of fre-
,nt nélgubCfll mind




APPENDIX 1V (continued)

PENTICTON & ELLIS CRTIKS' FLOOD POTZNTI..L

that a mean
daily flocd |Factor for
Thz {peak will instanta-

¢ loccur in any|nscus w

odds ars 'vr excesdingl flood peak

@]
e
]
o
o
o
}_._.l

PRESENT st lower end of Penticton Creek| 1:10 630 c.f.5,
(near existing City dam) 1:25 7L0 c.f.s. 1.5
12100 900 c.f.s.

CONDITIONS

cutlet o re "Upper 1:10
Penticton Reservoir arealt 1:25
1:10

fod ot ot
~O W
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[t N e INe!
By by by
m wn

-

[

~0
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L ete
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SUMMILMT OF DEMANDS AND aCREAGES

FOR

TOTON & BILIS CHEEKS TRRIGATION SYSTRMS

TRRIG.TION PAST DEMAMDS TOR

b e e com -

PRESKNT

ASSUMED ACLEAGE

1980 -~ 1990

SYSTEM :i PRRIOD 1947 to 1958 ACEEAGE & DEMATDS CHANGES ACREAGE & DEMANDS
K
q I i i ;
I . 3 i | | |
11 Minimum | Maximum Average | Total i Yearly Loss to Total Yearly :
b Yearly Yearly | Yearly | hcreage Demands Additions | Residential Acreage Demands !
§ { H i ;
i ' %:?1 : j
‘. t§ =. ;
! | | | §
FLETICTON 1} 2,470 Ly715 l 3,660 " 1,480 b3,830 80 : 140 1,420 L 3,670
CREEK ,5 ac.ft. ac.ft. ! ac.ft, ‘1 acres ‘ ac.ft, acres { acres acres ac.ft.
i 1 i i !
1 e L 0 | | |
SLLIS | 1,380% 1 3,110% 2,330% h 710 L 1,840 ! 100 i 330 480 1,250
CREEK h ac,ft. = =z¢.ft. | ac.ft. I acrer ; ac.rt. 1 acres ’ acres acres | ac.ft.
it | Hi ¢ N i )
i H 3 i b :

% Prorated from an assumed 450 acres to 700

acre

6T #B8g



TABLE I

SUMMARY OF WATER SUPPLY STUDIES FOR A PERIOD OF TWO
CONSECUTIVE DRY YEARS*

20.

. YEAR 1962 1963 1964 1980 1981 1982 1990 1991 1992
n Estimates of Penticton | 14,550 15,270 16,000 31,130 32,260 33,410 43,}00 44,400 | 45,700
‘Demands in Acre Feet 3,220 3,460 3,720 8,240 8,530 8,880 11,600 11,950 12,350
Demands in Acre Feet 3,830 3,830 3,830 3,670 3,670 3,670 3,670 3,670 3,670
equired Reservoir Releases (inAcre Feet)
ly Monicipal Needs JUNZS—DECB!jS;\iz'é_ADPg:;? JAN t ~MAR 11 | JUN 19-DEC 31 jﬁ:,‘:ggci? JAN |- MAR 21| JUNI4-DEC ) jﬁ:gf‘;:ci? JAN - MAR 25
g 1,960 2,620 350 5,200 6,720 900 7,400 9,850 1,290
JUNIB-SEP 15 | JUNIB-SEP IS | JAN |- MARI JUNIB-SEP I5 [ JUNIB-SEPIS| JAN I~ MAR | JUN 18- SEPIS| JUN 18-SEPI5 | JAN I~ MAR |
ply lIrrigation Needs ]
2,130 2,130 none 2,030 2,030 none 2,030 2,030 none
ize of Reservoir Needed to Supply (in Acre Feet)
PERICD 1962 — 1964 1980 — 1982 1990 — 1992
trigation Demand 2,200 2,100 2,100
Municipal Demand 3,000 11,000 1 4#6,6990_4_A
1 tion and Municipal Demand 5,200 13,100 {8,700
ASSUMPTIONS © | When no resgrveir reeases ore needed strecmiiow i Pentic!
will meel
> The minimum runoff caught in the proposed Upper Penticion Reservolr
is 2,000 ccre feet per year.
2 The winier flow in Penticlon Creek is not used to meel demaonds,
4 Pumping of loke water is not employed to meet demands.
Using the same assumptions as above with the exception of 3.,
the amount of storage needed to meet the municipal demands
is as follows: (in acre feet)
PERIOD 1962 - 1964 1980 - 1982 1990 - 1982
1 flow in Penticton Creek = 2 cfs from Octlto Aer 30 1,200 9,300 14,900 )
flow in | Penﬂcton Creek ¢ #cfs from Oc?l to April 30 700 8,600 14, 200 o
flow in Penticton Creek = g cts from Octl to April 30 100 7,800 I3 400

* Refer 1o Figures 4 and 5
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TABLE 111 Tage 2
RECORDEDH FLOWS OF PENTICTON
AND
TROUT CREEKS (icre fest)

Penticton Cr. near Penticton——Combined flows of gauging Stations SNM,76 and 8NM32

YaLR  APRIL MaY JUNE JULY  AUGUST SEPT. TOT-L

L 3

1937 547 8,842 11,406 2,699 1,371 89 264954 ;
1938 1,892 15,157 6,271 2,380 1,543 143 27,386 |
1939 2,428 9,279 5,4kl 3,044 1,377 54 21,626 |
9,0 1,15L. 11,154 4,022 2,503 295 95 19,223 :
19,1 2,541 8,547 7,313 3,296 2,343 3,153 27,193 5

| IO 120,382 .
g CTR.G3T 2,076

Trout Creek near Foulder--favging Station No, 8NM5L

<,
S
Ty
=
Cy
[
-
P
P
oo
]
&
o)
]
U
g
!
3
<
b
B

13,863 2,152 595 33,414
22,134 6,395 1,428 56,516
3,570 2,392 297 22,199 |
6,723 2,583 L6 35,667 Z
1,735 1,660 297 14,772
15,660 4,981 737 LEL
i
13, I 5360
2z 7 ,520 |
é 2,391 2,952 |
6 2,025 L 599 |
1 , 131 '
iR 5,890 34,203 25,050 £,333  L,550 3,03k 79,560
{
1944 1,130 52 16,124 L,735 3,874 1 55,512
L35 2,202 2%,0 Z8,522 6,L56 3,537 2,260 72,201
LALG h,8200 49,53 25,65 5,905 3,55¢ 2,439 91,687
LoL7 3,153 1k, 450 7,518 3,505 3, 1,606 33,59
19n8 2,201 38,616 31,476 7,010 7, 5,236 91,733
1989 hy522 32,008 8,270 L6733, 2,552 50,056
1250 2,201 19,200 31,654 6,028 3, 2,975 64,653
B951 6,069 34,373 12,555 4,120 3, 1,904 62,710
E952 5,176 21, 6L 2,329 4,981 3, 2,142 46,140
1953 1,369 18,017 22,670 2,101 5, 1,5 57,992
1954 1,487 20, 230 17,731 7,071 L, Ly 55,039
TOT.L 1,195,535




RESULTS OF RUNOFE DETRERINATIONS FROM FIG. 6
. Cel. Col. 3 Col. 4 Col. 5 Col. 6
BASTN MILAN BASIN DRATNAGE BT NTWUN TOTAL MININUY AVERAGE ANNUAL TOTAL AVERAGEH
FLEVATION : INIT QUNOFF RUNOFF UNIT RUNOFT ANNUAL RUNOFF
(rt.) (ac.Tt/sq.mi/yr) (ac.ft/yr) (ac.ft/sq.mi/ vr) (ac.ft/yr)

| Col.2 x Col.3 Col.2 x Col.5
Jenticton Creek Watershed L,94h1 1473 9,620 639 L2,945
Heward Lake (Viest Dam) 6,250° 181 99.5 800 LL0
i Reed lake 6,100° 176 104.0 780 L60
Ccrporation Creek Reservoir 6,000° 175 L8.0 775 210
Proposed Res. on Municipal Creek| 5,873 170 306.0 755 1,360
Penticton Creek Res. #1 , 7hO 167 1,200 7L0 5,330
 Penticton Creek Res. #2 5,410 156 751,.0 700 3, 380
Crow Reservoir 5,042 146 311 650 1,3%0
11lis Creek Watershed I, 760 139 8, 400 620 37,450
211is Dam 360 155 566 685 25510
Tllis Tam #4 5,100 2,490 655 11,080

— e

Egtimated

Cz o3eg



Page 24

TABLE V1

CENSUS FIGURES
FOR

SELECTED BRITISH COLUMBIA CITIES

DOMINION CENSUS FIGURES ANNUAL % CHANGE BETWEEN CENSUS YEARS!E

o ton1 | 19sl 19561 1961 | 19k - 51, 1951-56 | 1956=61 - i
Penticton 5,777 + 10,548 11,790 | 13,859 8.25% 2.36% 3.55%
Kelowna 5,118 8,517 8,924 13,188 6.65% 0.96% 9,554
Kamloops 5,959 | 8,099 £,86L) 10,076 3.59% 1.94% 2.68%
Hanaimo 6,636 7,196| 12,570 | 14,135 0.85% 14.98% 2.49%
Trail 9,392 11,&3@}1;,319 11,580 2.08% -0.16% 0. L6%




TLABLE V11

FOTTLATION GROVTI FOR THE CITY OF PENTICTON

USING

A annual increase

5% annual increase and

tapering annual increase
(nsed in this report)

1971, 1976

3% population coefficient

~0 vra 15 yrs

20 vrs

14981

3% annual increase

5% population coefficient

5% annual increage

5% annual inecrease in 1961
tapering to 3% annual
increase by 1990

W%fBALH, 1156

-8

18,600 21,600

25,100 |

1.63 | 2.08 2.65
22,600 28,800 36,800
21,869 26,796 32,260

Sz eFeg



TABLE V11

FOTULATION GROWTIL FOR THE GITY OF TINTTCTON

5% annual increase in 1961
tapering to 3% annual

increase by 1990

{a} 37 annual increase
() 5% sunual increase and
(¢} tapering annual inecrease
(nsed in this report)
5 vrs =0 yra 15 yrs 20 vrs 25 yrs 29 yrs
1961 1966 1971 1976 1961 1986 1990
. e e B e T e U el el L it A
3% population coefficient | ] L.16 1 1.3 | 1.560  1.81 | 2,09 L..2.36
3% annual increase 13,859 16,100 18,600 | 21,600 __23:100 | 29,000 | 32,800
) B L L
5% population coefficient [1.29 L.63 2.08 2.65 3.39 4.12
5% annual increase 13,859 17,700 22,600 28, 800 36$Soo 47,000 57,200

17, 560

26,796

32,260

34,146

43,094

Gz 83sg



3% population coefficient

POTULATTON GROWTI

TABLE VL1

FOR THE CITY OF PENTICTON

3% annual increase 13,859 | 16,100
- S TG . Eu [ S
5% population coefficient | l.20
P ‘..g,...,, s o —
5% annual increase 13,859 { 17,700
- I e
5% annual increase in 1961 5
tapering to 3% annual :
increase by 1990 13,859 . 17,560

USING

3% annual inerease

5% annual increase and

tapering annval increase

{1sed in this report)

15 yrs 20~§rs ‘wéSNyrs 29 yrs :
1976 1 3:&%1 1986 ) }29(3 o
Lot s | 29| s
:_u 18,600 | 21,600 25,100 | 29,000 | 32,800
1.63 1 2.08 2.65 3.39 412
22,600 28, 800 Béxgoo 47,000 57,200
21,869 26,796 32,260 38,146 43,094

Gz efeg



TABIE V111

DISTRIBUTION OF PENTICTON'S YUuRIY MUNICIPL & IRRIGLTION Disku,NDS

CITY USE = Jii | FEE MR PR MAY  JUN JUL  wUG
Municipal Use 1953 (m.é.) 20 24 23 29 48 5l 83 81
| Percentagévof Year'ts tot;1”‘M 3.92 4.71 M;:Sl ;?g6““;:2i“iaigg““igigg”“lgjgg‘ 10.00
| Frojected Municipal Demand el ~;<,f“r U ’?4;“ T
1963* in acre feet 136 163 156 198 _ﬂ32§ 346 563 59

. - B RN

iverage Daily Use for a

Month in acre feet A.}?*~;§.82 5.03 6.60 10.50 11.50 18.15 17.70 11.50 8&.33

Projected Municipal Demand
1980° in acre feet 323 387 371 460 775 824 1338 1315

average Dally Use for a

Month in acre feet 10.41 13,81 11.97 18.30 25.00 27.50 43.20 /2.0 27.50 20.20_18.80 14.00 |

Projgcted Municipal Demand
19907 in acre feet N 455 546 523 664 1094 1160 1885 1840

Average Daily Use for a
_Month in acre feet . 14.7 19.5 16,9 22.1 35.3 38.6 60.8 59.3

36.6 27.8

T} RIG. TTON USEé_(Ellis Creek Irrigation Excluded)

In 1963 in acre feet 0 0 ¢ C 540 996 1115 1045
In 1980 & 1990 in acre feet = O 0 0 0 517 954 1068 1003
1 Based on consumption of 169 gallons per capita day and city population of 15,265
2 n " n " o196 M il 1 " " n n " o31,125
3 1! 1" 1 4 200 n 1] n 1 ] n L] i AB R 094
4

Rased on irrigation hydrograph in Fig. 7.
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