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CHAPTER 1

The kanagan Basin
The kanagan Basin lies in the south central plateau area of the

Province of British Colunbia (Figure 1.1). The central drainage system
consists of a chain of |akes stretching from Waod Lake near the City of
Vernon to the International Border. These |akes are connected by the
kanagan River which flows south to join the Colunbia R ver near Brewster
in the State of Washington, U S. A The Canadi an portion of the basin has
a length of 110 miles, a maximumw dth of 60 mles, and covers an area of
3165 square niles, which represents slightly |less than one percent of the
total land area of British Col unbi a.

DESCRI PTI ON OF BASI N

Physi ogr aphy

The Okanagan Basin in Canada is bounded on the south by the
I nternational Boundary, on the east by the Kettle River Basin, on the
west by the Siml| kaneen River Basin and to the north by the Shuswap River
Basin. Mdst of the area within these four watersheds consists of high
pl ateau |l and with an average el evation of 5000 feet in the south
decreasing to 4000 feet in the north (Figure 1.2). This plateau is
sharply split by the Okanagan Trench, a wi de deep valley which has been
eroded by stream and gl acial action. The Mnashee Muntains, sone 20 to
40 mles east of the trench, have an average el evati on of about 7,000
feet, but several peaks in the vicinity of Mabel and Sugar Lakes support
gl aciers at altitudes approaching 10, 000 feet.

The results of Pleistocene glaciation which ended about 10,000 years
ago can be seen throughout the Okanagan Valley. A |layer of ice, probably
about 7,000 feet thick, chiselled nmountain peaks and ridges and scoured
north-south valleys into snooth troughs. As the ice receded, the terrain
was | eft draped with a |ayer of nixed stones, silt and clay, called
"glacial till". The depth of this mantle varies fromtwo to forty feet
and has served as the parent nmaterial for nobst of the soils in the area.

VWhen the huge ice sheet began to nelt, there was a superabundance of
water. Rivers and streams were nuch larger than at present, and quickly
began the process of clearing valleys of nuch of their deep glacia
debris. However, the ice did not nelt uniformy and in the Okanagan
Val l ey large remant ice-lakes remained. In order to by-pass these ice-
| akes, nelting water flowed roughly parallel to the ice but at
consi derably hi gher el evations than the present valley floor. As the
water fromthe valley sides with its |oad of glacial till net the glacia
ice, its velocity was reduced and a consi derabl e
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amount of this glacial naterial was sorted and deposited in places al ong
the edge of the ice-lake. Gadually as the ice nmelted the glacial streans
foll owed successively | ower channels until the drainage pattern becane
approximately the sane as it is today. Along nost of the Okanagan Vall ey
bet ween Gsoyoos Lake and Armstrong, discontinuous ribbons of materia
deposited frommelt water formgently sloping terraces along the valley
sides. The well known silt terraces near the south end of Okanagan Lake
are an outstanding feature of glacial-streamdeposition. Snaller glacial-
fluvial terraces, often called "benches" may be found throughout nost of
the Valley.

On the plateau surface, the retreating i ce exposed shal | ow
depressions, many of which are now occupied by small |akes. The chain of
| akes al ong the Okanagan trench, as nentioned previously, is also a result
of glacial action. In these cases, the glaciers scoured inmense
depressions in the valley bottons These "overdeepened" sections |ater
becane filled with water as the ice nelted. Further evidence of glacia
action is the separation of |ake bodies by narrow alluvial fans such as is
evi dent at Penticton, and between Wod and Kal amal ka Lakes near Vernon.

There are several relatively | ow passes between the Okanagan Basin and
adj oi ni ng drai nage systens including Spallunctheen Valley north of Armstrong
(elevation 1,173), the Lavington Pass (elevation 1,760) west of Lunby and
the di vide between the Sout hern Ckanagan and the Sim | kanmeen near Yell ow
Lake (elevation 2,600). All three are the location for transportation
routes and the first two have been studied with respect to possible water
di versions into Ckanagan Lake.

Dr ai hage

From t he Okanagan Basin divide near Arnstrong, drainage is southward
through the mai nstem | akes incl udi ng Ckanagan, Skaha, Vaseux and QOsoyoos
Lakes (Figure 1.3).

Maj or tributaries of Ckanagan Lake, listed in order of decreasing
annual di scharge are M ssion, Vernon, Trout, Penticton, Equesis, Kelowna,
Peachl and and Powers Creeks.

The Okanagan Lake Dam at Penticton and the inproved four miles of
kanagan Ri ver Channel running south and di scharging into Skaha Lake are
part of the Ckanagan Flood Control Project, which was constructed jointly
by the Federal and Provincial Governnents during 1950 to 1958 under the
terns of the Okanagan Flood Control Act. Wile one of the main objectives
of the project was to relieve flooding such as occurred in 1942, and 1948
it also provides storage regulation for irrigation, fisheries, water based
recreation and aesthetics within the Okanagan mai nstem system
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The Project also includes a concrete dam at Okanagan Falls which regul ates
the | evel of Skaha Lake. The discharge fromthis damflows southward through
an i mproved kanagan River Channel for 3.3 niles to discharge into Vaseux
Lake. Its fall of approxinmately 30 feet in this portion of the river is
controlled by four drop structures.

Bel ow t he Vaseux Lake Dam the Ckanagan River renmmins in its natural state
for four mles, and a portion of this reach, about a mile downstreamfromthe
dam together with Wnatchee Lake in the State of Washington, formthe two
remai ni ng maj or spawni ng areas for the Sockeye (bl ueback) salnmon in the
Col unbia River system Sone 30 years ago (prior to the construction of G and
Coul ee Dam upstream of the confluence of the Okanogan River wi th the Col unbi a
River in the United States) the nmuch |arger Upper Colunbia watershed was al so
avai |l abl e as a spawning area for the salnmon. There is nornmally no sal nobn
mgration in the Ckanagan River above Vaseux Lake Dam

Inits lower reaches, the Ckanagan Ri ver channel has been inproved from
just north of Aiver downstreamfor some 10 mles to Gsoyoos Lake. In this
section of the river, there are 13 drop structures each designed for a fall of
three feet. These concrete structures have multiple weir openings specially
designed for fish passage.

The nornmal | ow water el evation of Osoyoos Lake is maintained by the Zose
Dam at Oroville, Washington.

At Oroville and i nmedi ately downstream t he Gkanogan and i ncom ng
Si m | kaneen Rivers foll ow nmeandering courses for about one and a half niles
bef ore beconm ng a single channel

The Sinil kaneen River Basin is situated about 125 niles east of the
Pacific Coast astride the International Boundary as shown in Figure 1.3. The
Si m | kaneen Basin consists of approximtely 2,880 square nmiles in Canada, the
bal ance of the total catchnent of 3,580 square niles being in the United
St ates.

The Sinil| kaneen River headwaters are in the Cascade Mountains in the
vicinity of the International Boundary. It is joined by the Pasayten River
fromthe south, flows northerly for 35 mles to Princeton, and is there joined
by its largest tributary, the Tulameen River. FromPrinceton, its course is
general ly south-easterly for 88 mles to its confluence with the Okanogan near
Ooville, after crossing the boundary near N ghthawk. The largest tributaries
downstream from Princeton are Allison, Hayes, Medley and Kereneos Creeks from
the north and the Ashnola River fromthe South. The relative insignificance
of these tributaries, as far as run-off is concerned, is realized when it is
noted that the watershed area above Princeton, consisting of only 40 percent
of the whole basin, yields approximately 70 percent of its run-off.
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VWhile the study is Iimted to the Canadi an portion of the Ckanagan
Ri ver the fact that Osoyoos Lake is divided by the International Border
has required the extension of the hydrol ogi cal analysis downstreamto
the | ake outlet at Oroville, Washington. Further, the backwater effect
fromthe Simlkaneen River at its confluence with the Okanogan Ri ver
bel ow Orovill e, which can reduce and even reverse the direction of flow
at the outlet of Gsoyoos Lake, has required an exam nation of the peak
flows on this major tributary.

Only minor storage devel opnment has taken place on tributaries
of the Sin | kaneen in Canada.

The only inmportant devel opment in the United States portion of the
basin is the hydro-electric plant of the Ckanogan County Public Uility
District on the mainstem some five nmiles above Ooville at the Enloe
Dam This run of the river plant has an installed capacity of 3,200
kil owatts, and operates under a maxi nrum head of 78 feet. While the
Sim | kaneen River is considered to be a tributary of the Ckanagan it
carries about four tinmes the annual flow of the |atter as neasured near
Ooville.

Cimte

The climate of the Ckanagan Basin is somewhat | ess continental than
the rest of the interior. The warmsumrer with fairly low hunmdity as
well as the relatively mld winters provide an attractive environnent
for agriculture and recreation. Typical climtic conditions at mgjor
urban centers in the kanagan Valley are shown in Table 1.1

Most of the region is in the dry shadow of the Cascade Mountai ns

which forns a barrier to westerly storns. |In the valley bottom
precipitation increases fromsouth to north with diver having an annua
average of only 10.7 inches conpared to 17 inches for Arnstrong. |In the

hi gh pl ateau regi on near Kel owna, the average annual precipitation as
measured at MCulloch, is 27 inches. Conversely, nean air tenperature,
I ength of growi ng season, frost-free period, and the total degree-days
during the growi ng season decreases fromsouth to north

A nmore general picture of the average conditions throughout the
basin are shown in Figures 1.4 and 1.5 where |ines of nean annua
precipitation and tenperature are shown respectively. The nean annua
precipitation (Figure 1.4) increases not only with |atitude but also
with elevation. Further, there is considerable contrast in the heavier
precipitation in the northeast area of sone 40 inches, conpared to 28
i nches for the western portion of the Basin, which



TABLE .

1.1

Representative dinatic Data, Okanagan Valley - Taken in part fromB.C. Departnent of Agriculture

publication entitled Agricultural Qutl ook
Conf erences 1966.
Mean Mean Mean Mean Mean Mean Mean Growing
Station Elevation Annual |January]| July Annual{Jdanuary| July Mean Data Mean Data Mean Degree Season
Precip-|Precip-|Precip-|{Temper-|Temper-|Temper-|Last Spring|[First Fall|Frost-free{ Days (Mean daily
itation]itation{itationlature ature ature Frost Frost Period 42° F.{temp. 42° F)
ft. in. in. in. °F. °F. °F. - - day - day
Salmon Arm 1660 21.0 - - 45 - - May 6 Oct. 5 153 3391 199
Armstrong 1200 17.06 1.84 1.13 44 21 66 May 23 Sept. 14 114 3063 194
Vernon
(Coldstream) 1582 165.22 1.55 1.06 45 22 67 May 6 Oct. 5 147 3248 200
Okanagan
Centre 1140 13.38 1.39 0.95 48 27 68 - - 134 - -
Kelowna 1590 12.09 1.06 0.78 47 26 68 May 12 Oct. 3 143 3442 200
McCulloch 4100 26.82 2.87 1.78 37 16 56 - - 20 - -
Summerland
(Research
Sta.) 1491 11.00 1.06 0.86 48 25 70 Apr. 24 Nov. 9 198 3756 212
Penticton
(Airport) 1140 11.32 1.08 0.89 48 27 68 May 7 Oct. 3 149 3530 217
Oliver 1008 10.71 1.07 0.76 49 26 71 May 3 Oct. 1 152 4021 226
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falls within the "precipitati on shadow' for noist Pacific air noving in
fromthe west. The annual nean precipitation for the Ckanagan Basin
north of Oroville is sone 22 inches.

Similarly the nean annual tenperature decreases with latitude and
el evation as shown in Figure 1.5. Table 1.1 shows a variation in nmean
annual tenperature fromd49°F for Aiver (elevation 1008 feet) to 37° F
for McCulloch (elevation 4100 feet). The annual nean tenperature for
t he Ckanagan Basin north of Oroville is 41° F.

The hot, very dry air of summer, is characteristic of the Ckanagan
Val l ey. Even the continental polar air, which invades the valley from
the north during the winter is usually warned during its novenent into
nore southerly latitudes, and as a result, the Ckanagan Vall ey does
not undergo | ong periods of continuous cold such as occur in the nore
northerly parts of the province.

The novenent of Pacific air generally brings conparatively nmld
weat her to the Interior of British Colunbia. At tinmes however, cold
pol ar air nmay produce rapid tenperature changes and a Frost Warning
Service operated by the Atnospheric Environnent Service of Environment
Canada, |located at Penticton Airport, is active during May and June.

It will be noted that the difference in average tenperature in the
Sout h Ckanagan between the warnest nonth (July) and the col dest nonth
(January) is about 35° to 45 F. while the northern area, (from Wstbank
to Gindrod) and the nmountai nous pl ateau surface as represented by
McCul | och are about five degrees cooler. January nean tenperatures are
typically from25° to 28° F. for the South Okanagan and from 21° to 26°
F for the rest of the Valley.

Annual evaporation from Ckanagan Lake is estimated to vary between
29 and 43 inches while further south at Osoyoos Lake the | osses are
even higher and in the range of 36 to 50 inches. The average basin
evapotranspiration is estimated to be 17 inches.

From an agricultural viewpoint the Ckanagan Valley is considered to
have one of the nost favourable climates in the Province. A long frost-
free period (150 to 200 days), and high tenperatures 3,000 to 4,000
degree-days) during the growi ng season, pernits the raising of many
heat -sensitive crops. South of Vernon, soil noisture deficiencies during
the growi ng season may exceed 12 inches and irrigation is a necessity.
North of this point, noisture deficiencies range between nine and 12
inches and dry farnming nay be practiced successfully on the heavier
textured soils, and to sonme extent on the lighter textured soils.
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Soils

As outlined in an earlier section nost soils in the Ckanagan basin
originated fromglacial deposits. As a result of the influence of organic
matter, topography, climate and tinme, this glacial till has in many pl aces
formed cultivable soils. It is estinated there are 77,000 acres of arable
land in the kanagan Basin as shown in Table 3.5. (Chapter 3)

Five major soil groups exist within the Ckanagan Basin - namely. Brown
Dark Brown, Bl ack, Brown-Podzolic-Gey Woded and Ground Water Soils (Figure
1.6).

Brown soils are confined to the Ckanagan Val | ey south of Summerl and and
are typically found in the driest, hottest sites where annual precipitation is
about nine to el even inches.

The Dark Brown soils have nore organic matter in the surface horizons
than Brown soils, and texture varies fromfinely granular in sandy soil to
fine crumb structure in clay loamand clay. They are nore fertile and with
irrigation produce large varieties of fruits and vegetables. These soils are
found between Surmmerland and Oyarea.

The Dark Brown soils give way to the Black soils at higher elevations
where grass and areas of tinber are found. These soils are fertile, rich in
organic matter and with a soil structure varying fromfine granular in sandy
| oans and |l oans, to granular and crunbly in clay | oamand clay. For maxi mum
production these soils should be irrigated. They are currently used for
grazing, dry-farmed for cereals or irrigated for forage crops and veget abl es.

The Brown-Podzolic-Gey Woded soils are |ocated at higher elevations and
support a tree cover. These soils are quite fertile and those with nediumto
heavy texture could be used for dry-farmng.

G oundwat er soils may be defined as those having a fluctuating water
table, and bog or nuck soils which have a water table at or near the surface.
Typically found on level or gently sloping | and, these soils are nmedi umtex-
tured and generally support a noderate to dense tree cover. Qoundwater soils
wi th good natural drainage are used for orchard crops. The bal ance or wetter
soils are used for forage crops, gardens and berries.

Veget ati on

There are three main vegetation zones in the Ckanagan conposed of the
Gsoyoos-Arid, Dry Forest and Sub- Al pine. The Gsoyoos-Arid is, in general,
associated with low el evations, (normally less than 2,000 feet) and | ow
preci pitation, which is typical of the southern Ckanagan. H gher annual pre-
cipitation, (10-20 inches) broadly separates the Dry Forest fromthe QGsoyoos-
Arid zone. Sub-Al pine vegetation is nostly observed at el evations
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from4,000 to 6,000 feet. It is typically associated with the
pl at eau surface and nountain sl opes on both sides of the valley.
Cool er tenperatures and 20 to 30 inches of precipitation are
characteristic.

The Csoyoos-Arid zone does not support trees except for yell ow
pi ne or deci duous groves along river-courses. Short grasses, nmainly
bunch grass, are the conmobn cover with associated desert shrubs such
as rabbit-brush, sage brush and cactus.

In the Dry Forest zone good quality grazing grasses characterize
t he vegetation cover, except where over-grazing has introduced | ess
pal at abl e grasses and herbs. Yellow pine is the clinax forest
speci es and grows over much of the Dry Forest zone as individua
specimens or in thin stands. Douglas fir and western larch are
wi dely distributed on the noister fringes of the Dry Forest.
Deci duous species, such as nountain birch, aspen and al der are often
found on noist sites in valley bottonms or near |ake shores. Spring
bl oom ng plants are abundant when the wi nter snows have nelted.

Ceneral |y, above 4, 000-4,500 feet elevation the upper limt of
the Dry Forest is reached and the Sub- Al pi ne zone begins. It is
typically forested with open grassland found in scattered patches on
drier south-facing slopes. Engl emann spruce and alpine fir are the
nmost conmmon variety of trees between 4,000 and 6,000 feet el evation
Burned or | ogged-over areas are frequently characterized by
ext ensi ve stands of sub-dom nant | odgepol e pine. The forest
undergrowt h consists nostly of grasses and shrubs.

Al t hough not extensive in the basin, an Al pine vegetation zone
occurs in sone areas above 6,000 feet where sub-al pi ne species such
as heather, dwarf juniper, willow etc. grow



