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CHAPTER 13

Penticton Creek

GENERAL DESCRI PTI ON

Reference is made to the key map on Figure 13.1 and the Schematic
di agram on Figure 13. 2.

Penticton Creek, with an area of only 70 square mles, is the
third small est of the creeks under discussion in this chapter. Being
t he hi ghest of the watersheds under study, with over 60% of its area
above 5,000 feet, it is also the wettest, with an estinmated average
runof f of 9.3 inches per year.

In 1970, the area served a popul ati on of 18,146 persons and an
irrigated area of 1,666 acres. Mst of the population and irrigated
areas are situated within the boundaries of the Gty of Penticton and
hence are outside the natural watershed boundaries of the creek.

Basically, the systemis sinple with one high, headwaters
reservoir (G eyback) of large capacity (10,240 acre-feet) feeding into
the V-shaped valley of Penticton Creek and with virtually all water
wi t hdrawal s bei ng nade near the creek nouth.

The headwaters of Penticton Creek are | ocated about 16 niles
northeast of its nmouth at the Gty of Penticton. The watershed ridge
separ at es Ckanagan drai nage fromthat of the Kettle R ver system
Ri dge el evations are usually in excess of 6000 feet and include the
hi ghest point in the watershed, G eyback Muntain, elevation 7004
feet. Headwaters drai nage seeps and flows to the | arge G eyback
Reservoir. This reservoir has a relatively small but high yield
catchnent. Because it is the only significant storage on the system
nost of the Penticton Creek watershed is left to flow uncontroll ed.

A nunber of short tributary creeks join Penticton Oreek in herringbone
fashion. Their short time of concentration, high yield and the steepness of
Penticton Oeek conbine to suggest that w de extremes of flow could be
expected downstream Al though flash fl oodi ng appears to be a threat, no
actual flooding of consequence has been recorded since 1942. The major trib-
utary streans are Corporation Oeek (CP3), draining Corporation Lake (CP2)
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at el evation 5600 feet, James Creek (MP1l), draining Howard Lake (CP4) at
el evation 6200 feet, Reed Creek (MP3), draining Reed Lake at elevation
5900 feet and Boul der Creek (MP4).

Water withdrawals to the City of Penticton are made at two
di version points indicated as UP1 and UP2.

As shown by the area-elevation curves on Figure 14.2, the nedian
el evation of Penticton Creek watershed is 5300 feet. This is 700 feet
above the next highest tributary (M ssion Creek) and 2400 feet above the
| owest (Vernon Creek). The general |and mass rises very steeply from
Ckanagan Lake, |ess than 20% of the watershed bei ng bel ow 4000 feet.
Al nost hal f the watershed area is upland pl ateau between el evati on 5000
feet and 6000 feet. This plateau, which is quite strongly pronounced,
has been deeply gouged by Penticton Creek

Reference to Figure 14.3 will show that the course of Penticton
Creek itself rises at a fairly constant and rapid gradi ent of 240 feet
per mle for the first 10 mles upstreamfromits nouth to el evation
3500 feet. For the next eight mles the gradient increases to 425 feet
per nmile, reaching elevation 5100 feet. Thereafter the gradient of the
creek channel flattens to near zero as it progresses through G eyback
and Penticton #1 reservoirs. Finally, the gradient steepens narkedly as
it travels the short distance to its headwaters.

There are several hydronetric, neteorological and snow course
stations located within the Penticton Creek system and these are | ocated
on Figure 13.1, The nost significant hydronetric station is 8NM 118
situated near the creek mouth. It has eight years of records taken
during the irrigation season but avail abl e continuous record covers only
the short period fromJuly 1969 to March 1972. Hydrographs of nean
nonthly flows passing this station have been plotted on Figure 13.9.

H STORI CAL BACKGROUND

In 1905 the Sout hern Okanagan Land Conpany purchased the vast Ellis
hol di ngs which stretched from Penticton to Osyoos for the purpose of
devel oping the area for agriculture. The Shatford Bros. were the
original owners of the project, and within a few short years storage
dans were constructed, a distribution systemwas built, parcels of |and
were sold, and orchard planting had begun. Sonme of this work was done
in the area now called Penticton

In 1908 it was decided to formthe District Minicipality of Penticton
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conprised of |and between Okanagan and Skaha Lakes. M. A H Wde was
the first Reeve and formally took office in February of 1909. One year
later this newy created nunicipality purchased both the Penticton
Creek and Ellis Creek irrigation systens fromthe Southern Ckanagan
Land Conpany for $100,000. Initially, these systens supplied irrigation
water to approximately 2,700 acres, but over the years the growth of
the urban portion of the Gty of Penticton had reduced this amunt to
an estimated 2,048 acres in July, 1963.

Over the years, Penticton has nade nany inprovenents to its
irrigation and donestic water supply system Oiginal earth ditches
were concrete |lined and wood flumes were replaced by netal flunes on
trestles. A 1950 report estinmates that the irrigation systemwas 85%
gravity fed and 15% by low i ft punping from Ckanagan Lake.

There are two main sources of gravity water supply, nanely
Penticton Creek and Ellis Creek to the south. It is estinated that 95%
of the popul ation and 67% of irrigated |and is served by the Penticton
Creek system

One of the earliest reservoirs to be built on the systemis at the
mai n-stem headwaters and is called Penticton #1. Later, in 1937 and
about one nmle downstreamfrom#1 a new damwas built, called Penticton
#2 which had a capacity of 800 acre feet. Finally, the present
G eyback damwas built in 1968 at a point roughly one half nile
downstream from Penticton #2. This dam with a storage capacity of
10, 240 acre feet, inundates the old Penticton #2 conpletely and nmakes
the old Penticton #1 inoperable.

LAND USE AND WATER REQUI REMENTS

Wth the exception of a very few private users, the water resource
of Penticton Creek is applied entirely to neet the needs of the Cty of
Penticon for both donmestic and agricultural purposes. As will be noted
fromthe key maps on Figure 13.1, nost of the area served lies outside
the natural watershed boundary of Penticton Creek. Being an urban,
rural and agricultural area, Penticton has to function as an irrigation
district as well as a "city".

Water users in terns of population and areas irrigated are as shown
on Table 13.1. These are the figures used as input data for conputer
progranmm ng and do not recognize any water users other than the Cty of
Penti ct on.

Consunptive use diversions as listed in Table 13.1 are assuned to
result in no return flow within the Penticton Creek sub-basin.

However, consunptive use diversions are expected to provide a return
flow to Ckanagan Lake. The anpunt of return flow varies with the type
of use and is estinmated as foll ows:

a) For "lrrigation" return flow = 50% of diversion.
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b) For

c) For "Industry",

"Donesti c and \Wat er wor ks",

TABLE 13.1
WATER USERS I N THE PENTI CTON CREEK WATERSHED ( 1970)

return flow = 65% of diversion
return flow = 90% of diversi on where applicable.

Area Area Population Diversion
Served Irrigated approx.] Irrigation Domestic Total
(acres) persons {ac. ft.) (Ac.fE. '} {ac. ft.)

City of

Penticton| 1066 16,000 5,040 6,133 11,173
Other 0 0 0 0 0
TJotal 1,666 16,000 5,040 6,133 TV 173

|

From t he above
water and return flow within the Ckanagan Lake Basin may be tabul ated as
shown on Table 13. 2.

TABLE 13.2
WATER UTI LI ZATI ON I N PENTI CTON CREEK (1970)

water utilization in terns of the anounts of consuned

Requirements

Diversion
for
Consumptive Use
(acre feet)

Consumed
Water
(acre feet)

Return Flow
to Okanagan
Lake
(acre feet)

Irrigation 5,040 2,520 2,520
Domestic and

Waterworks 6,133 2,147 3,986
Industry 0 0 0
Totals 11373 4,667 6,506

A detailed nonth by nmonth estinmate of diversion requirenents at

1970 state of devel opnent |Is as shown on Table 13.3

In order to acquire rights over the use of water
either individually or collectively inan irrigation district,
wat er |icences for storage and diversion granted by the O own,
Li cences provide their hol der with rights over the stated amount of

Provi nce.
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wat er and, in cases of a shortage, the older licence takes precedence
over the newer.

Current water licences in 1970 for both storage and consunptive
use are as listed on Table 13. 4.

Table 13.3
DI VERSI ON REQUI REMENTS ON M SSI ON CREEK (1970)
G VEN | N ACRE FEET

Month Type City of Other Total
Penticton

J Agriculture 0 0 0
Domestic 307 0 307

E Agriculture 0 0 0
Domestic 245 0 245

M Agriculture 0 0 0
Domestic 307 0 307

A Agriculture 0 0 0
Domestic 368 0 368

M Agriculture 756 0 756
Domestic 613 0 613

J Agriculture 1,260 0 1,260
Domestic 797 0 797

J Agriculture 1,260 0 1,260
Domestic 981 0 981

A Agriculture 1,260 0 1,260
Domestic 981 0 981

s Agriculture 504 0 504
Domestic 491 0 491

0 Agriculture 0 0 0
Domestic 429 0 429

N Agriculture 0 0 0
Domestic 307 0 307

. Agriculture 0 0 0
Domestic 307 0 307

Total 11173 0 11,173
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TABLE 13.4
WATER LI CENSES ON PENTI CTON CREEK (1970)

Total Computed
Licensed Licensed Diversion Diversion
Area Served | Storage | Agriculture [Domestic Industry | Total Requirement
(ac.ft:) ?ac. i) (ac. ft.)| (ac. ft.){ac. ft.)| (ac. ft.)
City of
Penticton 13,250 4,625 5,653 0 10,178 11,173
Other 105 432 0 0 432 0
Total 13,355 5,057 5,553 0 10,610 11,173

13.4 ESTI MATED NATURAL WATER SUPPLY

Esti mated natural water yields for the area are shown on conputer
printout sheets, reproduced on Figure 13.3 (Dry Year), Figure 13.4
(Average Year), and Figure 13.5 (Wt Year).

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

TABLE 13.5
ESTI MATED NATURAL WATER YI ELDS FOR PENTI CTON CREEK SUB- BASI N

Type of Annual Runoff Average
Year Kiloe Inches Precipitation Remarks
Acre Over {Inches)
Feet Basin
PrY 21.9 29 1 area = 70 sq. miles
Average 34.8 9.3 26.3 Abstracted from
Computer Print-out
Wet 58.2 15.6 = Data.

13.5 STORAGE
Reference is nmade to Figure 13.2

In a climte of spring floods and summer droughts it is necessary to store
a high proportion of total available water so that it may be used when needed.
To this end, the Penticton Oreek water users have devel oped a system whi ch once
i ncluded a nunber of small reservoirs but now consists of a single | arge
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reservoir, G eyback.
13.5.1 G eyback Reservoir

The new dam repl aci ng Penticton #2 was conpleted in 1968. It is of
earthfill and has a crest elevation of 5420 feet. Full storage level is
at elevation 5410 feet which permts a maxi num drawdown of 68 feet to
the outlet invert at elevation 5342 feet. The outlet consists of a 24-
inch square slide gate which feeds into a 54-inch square outlet culvert.

Rel eases from Greyback reservoir are intercepted ten mles
downstream by a diversion damwith a crest elevation at 1924 feet.
Diverted water passes through a 36-inch steel pipe within a 4300-feet
I ong arched tunnel 2-feet wide by 6-feet high. The distribution system
consists of alnost five mles of irrigation pipeline ranging in size
from 14 inches to four inches and a two inch plastic donestic |ine.

Hydrol ogic informati on on Greyback and three old reservoirs
(existing but not operating) is given on Table 13.6.

TABLE 13.6
1970 STORAGES I N THE PENTI CTON CREEK SYSTEM

Annual MNatural Runoff
Drainage Live Surface acre feet

Reservoir Area Storage Area Dry Average Wet
(acres) (acre feet) (acres) Year Year Year
Penticton #1 4,500 0 0 3,153 4,823 7,718
Corporation 300 0 0 232 350 552
Greyback 8,200 10,240 250 5,523 137211
Howard (James) 200 0 0 187 272 420
Total 13,200 ° 10,240 250 9,095 13,967 22,401

St orages are operated in a manner which seens best to the owners
for the purpose of irrigation and donmestic use. Unlike sone of the
tributaries discussed in this chapter, the Penticton Creek watershed
appears to have a conplete sufficiency of storage for consunptive use
pur poses. It should be noted, however, that no water demands for
Fisheries were nade at the tinme anal yses were being made. Reference
to Figure 13.6 "Dry" Year (1970) shows that, at UP 2, flow has been
reduced to zero by the conputer for all nonths except My,
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Photo 45 McCULLOCH RESERVO R - Looking South (Sept. 12, 1973)
M ssion Creek System

Phot o 46 GREYBACK RESERVO R - Looking North (Sept. 12, 1973)
Penticton Creek System
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June and Septenber, only the minimumirrigation requirenents being
rel eased fromstorage. A simlar although | ess acute situation exists
in an average year. From any standpoint, but nost particularly
Fi sheries, this would be a highly undesirable state of affairs and it is
probabl e that additional releases fromstorage would be made. In this
case, where nearly all the water is diverted out of the watershed, there
is no opportunity to assune that irrigation return flowwll nake a
useful , unneasured contribution to creek fl ow.

Met hods of operation are by no neans rigid. For conputer input
pur poses they have been estimated as shown on Table 13.7.

TABLE 13.7
RULE CURVE VALUES FOR PENTI CTON CR. RESERVA RS

E
Rule Curve Values Expressed as a
Reservoir Reservoir Percentiage of Reservojr Capacity
Name Capacity J F M A (M |4 J A IS |0 N D

Pentictaon 0 oy o) o/ 0of 0) O0)J O)] 0f 0] O} O] O
Corporation 0 0 ] 0 0 0 0 0 0 0 0 0 0
Greyback 10,240 50| 50| 50 | 50 | 100, 83 | 67 | 50 | 50 [ 50 | 50 [ 50
Howard 0 0f o) oj O} OO O] O| O] O} O] O
Total 10,240

E

XPLANATI ON:  For any given nonth -
1) Percent ages shown refer to active storage occupied by water at

end of nonth. e.g. 30%storage occupied by water at end of

Mar ch.
2) When rul e curve value is exceeded, all excess water is rel eased.
3) When rul e curve value is not achieved, only stated water

requi rements are rel eased.
4) I nformation based on | ocal records of water users.

RESI DUAL FLOWS

Resi dual flows for selected points on Penticton Creek are shown in
Figure 13.6 (Dry Year), Figure 13.7 (Average Year) and Figure 13.8 (Wt
Year). It will be noted that since Penticton Creek has not been
classified as a fishery stream no deficiencies appear on the deficiency
di agrans, Figure 13.9.

In conclusion, the contribution which Penticton Creek makes to the
total tributary inflow to Okanagan Lake may be eval uated for various
types of year as shown on Table 13. 8.
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TABLE 13.8

COVPARI SON BETWEEN ESTI MATED | NFLOAS TO PENTI CTON CREEK

AND OKANAGAN LAKE

Regulated Flows at
1970 Development

Inflow to Total Tributary Percentage
Type of Okanagan Lake Inflow to Contribution
Year from Okanagan Lake by Penticton Creek
Penticton Creek from ATl to Okanagan
Sources Lake Inflow
acre feet acre feet %
Dry 11,200 279,200 4.0
Average 23, 700 516,000 4.6
Het 47,100 796,700 5.9
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