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CHAPTER 1

Introduction

PURPCSE

The purpose of this Technical Supplenent is to assenbl e avail abl e
wat er resource data in a summarized formfor those involved in water
resource studi es and nmanagenent. This information has been collected
froma nunber of sources and where records are m ssing, data have been
deri ved.

The ideal objective in water managenment in the Okanagan woul d be
the supply of adequate water of good quality within the mgjor
tributaries and along the mai nstem systemto neet present and projected
future water requirenents. To approach this objective, intelligent
pl anni ng and orderly devel opnent are necessary and these in turn require
adequate Information about the water resources and how man's activities
have affected it and are likely to affect it.

SCOPE

The Water Quantity Studies include summarization, analysis and
ext ension of existing data on water resources of the basin. Data has
been taken from public sources as well as conmputer anal ysis using, where
possi bl e, the standard 50 year study period (1921 to 1970). The
di scharges used throughout are either natural or nodified by 1970 and
proj ected 2020 conditions of devel opnent; that is the natural flows have
been depl eted and regul ated for those anticipated |evels of use. This
Techni cal Suppl enent includes natural flows as well as regulated fl ows
and resulting | ake el evati ons based on present day water needs. In
Techni cal Suppl enent 3- Alternatives and Water Quantity Data, a nunber
of alternatives are discussed with respect to present and future (Year
2020) water use. In addition, all basic water quantity data have been
collected in Technical Supplenment No. 3 for easy reference.

Detailed data are presented in this Technical Supplenent for eight
selected tributaries, and in addition, for the mainstemof the river
from Ckanagan Lake to Oroville, Washington. The total quantity of water
avai |l abl e at main use points under natural and regul ated conditions in
each of the selected tributaries is shown by nmonths on graphs and in
tables for dry, average and wet years.

Wthin the mai nstem systema 50 year period of record at Penticton has
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been extended by correl ations to provide equival ent records downstream
These mai nstem records were anal yzed and summari zed as fol |l ows:

1. Median flow

2. Maximum mninum nmean, 80, 90 and 95 per cent frequencies of
occurrence and maxi num and mi ni mum years.

3. Peak discharge frequency.

4. Low flow di scharges for pre-selected periods of 1, 2 and 3
consecutive years

The tributary reports also contain a general hydrol ogic
description of the area, and discussions of water use, evaporation and
st ream nmanagenent .

TYPES OF DATA

Through conputer nodelling in each of the selected tributaries
natural flows have been devel oped at all nmjor water use points and
hydronmetric stations for dry, average and wet years. These natural flow
data have been used as input in a second group of nobdels to provide
regul at ed di scharges under 1970 | evel of devel opnent.

For the mai nstem nodel which termnates at hydronetric station 8Nw
85, sone four mles south of Aiver a nore detailed anal ysis was
possi bl e because of sone 50 years of inflow records available for
Gkanagan Lake. The nmi nstem nodel was based on the assunption that the
Okanagan Fl ood Control Wirks constructed during 1950 to 1958 had been in
operation over the standard study peri od.

In summary a natural flow data base is available to those
Interested in future nodelling and in addition a set of regulated fl ows
have al so been docunented for use by those concerned wth water
managenent .

Because of the paucity of hydrometric and nmeteorol ogical data in
the tributaries the results obtained can only be considered as first
approxi mati ons with a possible order of accuracy of + 20% w th respect
to nmean nonthly flows. 1In contrast to this, the mai nstem nodel
supported by 50 years of records is estimated to have an accuracy of
+10%

Hopeful ly, with the passage of time and assuming a continuation of
the recommended nonitoring contained in part 5 of this technica
suppl ement the above described nodels can be inproved particularly
within the tributaries

RELATI ONSHI P TO OTHER PARTS OF REPORT

This report is one of seven Basic Data Technical Supplenents as
listed bel ow
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I  Water Quantity in the Okanagan Basin
Il Water Quantity Conputer Models
1l Water Quantity Alternatives and Supporting Water Quantity Data
IV Water Quality and Waste Loadi ngs in the Ckanagan Basin.
V The Limol ogy of the Major Ckanagan Basin Lakes.
VIIl Water Based Recreation in the Okanagan Vall ey.
IX Fisheries and Wldlife in the Okanagan Basin.

It will be noted that all Water Quantity Data is contained in
Techni cal Suppl enent 3 which al so contains sufficient descriptive
material to allow the water researcher or manager to use this information
wi t hout reference to other volunes of the report. Technical Supplenment 3
al so contains the various water managenent alternatives investigated
under this study. However, for those Interested in the overal
hydr ol ogi cal and neteorl ogi cal background as well as the conputer
nodel | i ng, reference should be made to Technical Supplements 1 and 2.

DESCRI PTI ON OF BASIN (Figure 1.1)

The Ckanagan - Sim | kaneen Basin, situated about 150 miles east of the
Paci fic Coast, drains an area of about 8,400 square mles; 6,000 square
mles in south central British Colunbia, and 2,400 square nmiles in north
central Washington. It extends 180 niles fromnorth to south and 85 mles
fromeast to west. The basin is bounded on the north and west by the
Shuswap, Thomson and N col a basin, on the west by the Skagit R ver basin
on the sout hwest by the Methow River basin, and on the east by the Kettle
and Sanpoil River basins. Fromits source, the Ckanagan River flows south
along the east side of the basin in a fairly narrow valley which is noted
for its chain of lakes. It crosses the international boundary, near
Gsoyoos, about two-thirds of the distance fromits headwaters to its
junction with the Colunbia River near Brewster, Washington. The nmjor
tributary of the Ckanagan, the Simlkanmeen rises In Washi ngton near the
boundary, flows north into British Colunbia, then east, then south-
easterly to recross the boundary about 24 nmiles above its confluence with
the Ckanagan River near Ooville. A map of the basin is shown in Figure
1.1 and streamprofiles in Figure 1.2.

The (kanagan Basin in Canada exclusive of the Simlkaneen covers an area of
3165 square mles which represents slightly |ess than one percent of the tota
land area of British Colunbia. Wile this portion of the basin is the subject
of this report it has been necessary to extend the hydrol ogi cal anal ysis
southward to Oroville, Washington in order to include Gsoyoos Lake which
straddl es the international border (Figure 1.3). Moreover, the effects of
flood flows fromthe Simlkaneen on the high water |evels of Gsoyoos Lake has
requi red some exam nation of the peak fl ows of the forner
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1.5.1

Physi ography (Figure 1.4)

The kanagan Basin upstreamof Oroville as well as the surrounding
basins (Kettle, Sinmlkaneen and Shuswap) consist for the nobst part of
hi gh plateau land with an average el evation of 5,000 feet in the south
decreasing to 4,000 feet in the north. This plateau is sharply split by
t he Ckanagan Trench, a wi de deep valley, which has been eroded by stream
and glacial action. The Monashee Muntains, some 20 to 40 miles to the
east, have an average el evation of about 7,000 feet, but several peaks
in the vicinity of Mabel and Sugar Lakes support glaciers at altitudes
appr oachi ng 10, 000 feet.

The trough in which the Ckanagan River flows is one of severa
deep, north-south, parallel valleys devel oped in a conplex of igneous
and sedi mentary rocks that are noderately to extensively netanorphosed
Extensive glaciation in the area between the Cascade Muntains on the
west and the Rocky Mountains on the east has greatly nodified the
dr ai nage and topography, and has | argely obscured the bedrock geol ogy.

The results of Pleistocene glaciation which ended about 10,000 years
ago can be seen throughout the Ckanagan Valley. A layer of ice,
probabl y about 7,000 feet thick, chiselled nobuntain peaks and ridges and
scoured north-south valleys into snoboth troughs. The flow of ice from
the centre of accumul ati on was generally northwest into the Yukon and
southward into the United States.

The nmovenent of great anounts of debris during each ice advance, and
t he subsequent reworking by neltwater, caused nmarked changes in the
drai nage of the area; and the present system wth only m nor
exceptions, is the result of processes which took place during the | ast
ice advance and retreat. During nelting of the glaciers, margina
streans between the ice and the valley walls produced terraces of the

norai nal material. Mich of the valley floor south of Skaha Lake was
covered with deep glacial drift, and at Ckanagan Falls the river was
forced along the valley wall. A fewniles to the north the outlet of

Ckanagan Lake was dammed by the coal escing deltas and al luvial fans of
Penticton, Ellis and Shingle Creeks.

As the ice receded, the terrain was |eft draped with a | ayer of
m xed stones, silt and clay, called "glacial till". The depth of this
material varies fromtw to 40 feet and has served as the parent
material for nost of the soils of the area.

During the nelting of the huge ice sheet there was a superabundance
of water. R vers and streans were rmuch | arger than at present, and quickly
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began the process of clearing valleys of nuch of their deep glacia
debris. However, the ice did not nmelt uniformy and in the Ckanagan
Valley large remant ice |akes renained. In order to by-pass these ice

| akes, nelting water flowed roughly parallel to the ice but at

consi derably higher elevations than the present valley floor. As the
water fromthe valley sides with its load of glacial till net the glacial
ice, its velocity was reduced and a consi derabl e amount of this glacial
material was sorted and deposited in places along the edge of the ice-

| ake. Gadually as the ice nelted the glacial streans followed
successively | ow channels until the drai nage pattern becane approxi mately
the sane as today. Along roost of the Okanagan Val |l ey between Gsoyoos
Lake and Arnstrong, discontinuous ribbons of material deposited from
neltwater formgently sloping terraces along the valley sides. The well
known silt terraces near the south end of Ckanagan Lake are an out standi ng
feature of glacial-streamdeposition. Smaller glacial fluvial terraces,
often called "benches" may be found throughout nost of the Valley.

On the plateau surface, the retreating ice exposed shal |l ow depressi ons

many of which are not occupied by small |akes. The chain of Lakes al ong
t he Ckanagan trench, as nentioned previously, is also a result of glacia
action. In these cases, the ice-lakes scoured i mense depressions in the

val l ey bottonms. These "over deepened" sections |ater becane filled with
water as the ice nelted. Further evidence of glacial action is the
separation of |ake bodies by narrow al luvial fans such as is evident at
Penticton, and between Wod and Kal anal ka Lakes near Vernon

There are several relatively | ow passes between the Ckanagan Basin and
adj oi ni ng drai nage systens including Spalluntheen Valley north of
Arnstrong (el evation 1173 feet), the Lavington Pass (el evation 1760 feet)
west of Lunby and the divide between the Sout hern Ckanagan and Si mi | kameen
near Yel | ow Lake (el evation 2600 feet). Al three are the location for
transportation routes and the first two have been studied with respect to
possi bl e water diversions into Ckanagan Lake

1.5.2 Dr ai nage

Fromt he Ckanagan Basin divide near Armstrong, drainage is southward
through the mai nstem | akes incl udi ng Ckanagan, Skaha, Vaseux and Gsoyoos
Lakes (Figures 1.5 and 1.6).

Maj or tributaries of Okanagan Lake, listed in order of decreasing
annual discharge are M ssion, Vernon, Trout, Penticton, Equesis, Kelowna,
Peachl and and Powers O eeks. The Ckanagan Lake Dam at Penticton and the
i mproved four mles of Ckanagan River Channel running south and
di scharging i nto Skaha Lake

11
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Photo 1 DROP STRUCTURE #17
Fl ow 300 c.f.s. (August, 1973)

Photo 2 OKANAGAN FLOOD CONTROL CANAL AND
SHUTTLEWORTH DEBRI'S BASIN - D. S. #16 (in foreground)
Flow 300 c.f.s. - Looking North (Sept. 12, 1973)
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Photo 3 DROP STRUCTURE #15 (Cattle Crossing Type)
Flow 300 c.f.s. (August, 1973)

Photo 4 OKANAGAN FLOOD CONTROL CANAL
at entrance to Vaseux Lake
Looking North (Sept. 12, 1973)
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Photo 5 DROP STRUCTURE #12 (Road Type) AT QLI VER
(August, 1973)

Photo 6 TEMPORARY BARRAGE WEI R Between D.S. 11 and 12
To maintain river water |levels at intakes

16
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Photo 7 DROP STRUCTURE #9 (Road Type)
Fl ow 300 c.f.s. (August, 1973)

Photo 8 DROP STRUCTURE #8
Fl ow 300 c.f.s. (August, 1973)

17



Photo 9  OKANAGAN FLOOD CONTROL CANAL showi ng
Oxbows D.S. #3 (in foreground) - Flow 300
c.f.s. Looking North (Sept. 12, 1973)

Photo 10 GAUGQ NG STATI ON 8NVMB5 Near Qi ver
(between D.S. 3 and 4 - August, 1973)
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are part of the Ckanagan Fl ood Control Project, which was
constructed jointly by the Federal and Provincial Governnents
during 1950 to 1958 under the terns of the kanagan Fl ood

Control Act. Wiile one of the main objectives of the project was
to relieve flooding such as occurred din 1942 and 1948 it al so
provi des storage regulation for irrigation, fisheries, water based
recreation and aesthetics within the Okanagan Mi nstem System

The project also includes a concrete dam at Ckanagan Falls which
regul ates the | evel of Skaha Lake. The discharge fromthis dam
flows southward through an i nproved Okanagan River channel for 3.3
mles to discharge into Vaseux Lake. The fall of approximtely 30
feet in this portion of the river is controlled by four drop
structures.

Bel ow t he Vaseux Lake Dam the Ckanagan River remains In Its natural
state for four mles, and a portion of this reach, about a nile
downstream fromthe 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) salmon in the Colunbia R ver System Sone 30
years ago (prior to the construction of G and Coul ee Dam upstream of
the confluence of the Ckanagan River with the Colunbia River in the
United States) the much | arger Upper Col unbia Watershed was al so
avai |l abl e as a spawning area for the salnon. There is normally no
sal non mgration above Vaseux Lake Dam

In its lower reaches, the Okanagan River channel has been
improved from just north of diver downstream some 10 nmiles to
Csoyoos Lake. In this section of the river, there are 13 drop
structures, each designed for a fall of three feet. These
concrete structures have nultiple weir openings specially designed
for fish passage. The normal | ow water elevation of OCsoyoos Lake is
mai nt ai ned by the Zosel Damat Ooville, Washington.

At Oroville and i medi ately downstream the Ckanagan and
incom ng Sinlkanmeen Rivers follow nmeandering courses for about one
and a half niles before beconing a single channel.

The Sim | kanmeen River Basin is situated about 125 niles east of
the Pacific Coast astride the International Boundary as shown in
Figure 1.5. The Sinilkameen Basin consists of approximtely 2,800
square mles in Canada, the bal ance of the total catchment of 3,580
square mles being in the United States.

The Sim | kaneen R ver headwaters are in the Cascade Mountains in the

19
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vicinity of the International Boundary. It Is joined by the Pasayten
River fromthe south, flows northerly for 35 mles to Princeton, where it
is joined by its largest tributary, the Tul ameen River. From Princeton,
its course is generally south-westerly for 88 mles to its confluence
with the Ckanagan near Oroville, after crossing the boundary near

Ni ght hawk. The largest tributaries downstream from Princeton are
Al'lison, Hayes, Hedl ey and Keremeos Creeks fromthe north and the Ashnol a
Ri ver fromthe south. The relative significant of these tributaries, as
far as runoff is concerned, is realized when it is noted that the
wat er shed above Princeton, consisting of only 40 per cent of the whole
basin, yields approximately 70% of its runoff.

Wiile the Study is limted to the Canadi an portion of the nmain
Ckanagan River Basin the fact that Gsoyoos Lake is divided by the
I nternational Border has required the extension of hydrol ogi cal analysis
downstreamto the |lake outlet at Oroville, Washington. Further, the
backwater effect fromthe Simlkameen River at its confluence with the
Ckanagan River near Oroville, which can reduce and even reverse the
direction of flow at the outlet of Gsoyoos Lake during extrene fl oods,
has required an exam nation of peak flows on this major tributary.

Only mnor storage devel opnent has taken place on tributaries of
the Sim| kaneen River in Canada

The only inportant developnent in the United States portion of the
basin I's the hydro-electric plant of the Okanagan County Public Utility
District In the mainstem sone five nmles above Ooville at the Enl oe Dam
This run of the river plant has an installed capacity of 3200 kil owatts
and operates under a maxi mum head of 78 feet. Wile the Simlkaneen
River is considered to be a tributary of the Okanagan it carries about
four times the annual flow of the latter as measured at Oroville.

Soils

As outlined in an earlier section nost soils in the Ckanagan Basin
originated fromglacial deposits. The influence of organic matter
topography, clinmate and time on this glacial till has in may pl aces
formed cultivable soils. It is estimated that there are 177,000 acres of
arable land in the Okanagan Basin as shown in Table 1.1.

Five major soil groups exist within the Ckanagan Basin - nanely,
Brown, Dark Brown, Bl ack, Brown Podzolic-Gey Woded and G oundwat er
Soils (Figure 1.7a and b).

20
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NOTE: Taken from repor! entitled ~Soil Survey of the Dkonogan ond
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Brown soils are confined to the Ckanagan Vall ey south of Summrerl and
and are typically found in the driest, hottest sites where annua
precipitation is about nine to el even inches.

The Dark Brown soils have nore organic matter in the surface horizons
that Brown soils, and texture varies fromfinely granular in sandy soils
to fine crunb structure in clay loamand clay. They are nore fertile and
with irrigation produce large varieties of fruit and vegetables. These
soils are found between Summer| and and Oyanma.

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
the sandy | oans and | oans, to granular and crunbly in the clay | oam and
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.

TJABLE 1.1

LAND USE IN THE OKANAGAN BASIN 1970
(in round figures)

LAND USE ACRES SUBTOTAL ACRES PERCENT
Forests
- sustained Yield Units 1,067,000 1,353,000 584
- Tree Farm Licences 286,000

Agriculture

- Irrigated 60,000
- Dryland Farming 26,000 157,000% 8%
- Arable Potential (below

1800 feet in elevation) 71,000
Urban :
- Removed from Agriculture 57,000 3%
Lake Surface Areas 104,000 . 5%
Other 329,000 16%
TOTAL 2,000,000 100%

* land capable of being cultivated to elevation 5000 feet is 272000 acres

The Brown- Podzolic-G ey Woded soils are |ocated at higher

el evations and support a tree cover. These soils are quite
fertile and

those with nediumto heavy texture could be used for dry farm ng.
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Groundwat er soils may be determ ned as those having a fluctuating

wat er table and bog or much soils which have a water table at or near the
surface. Typically found on |level or gently sloping |and these soils are

1

5.4

nmedi um tex-tured and generally support a noderate to dense tree cover
The better drained |ands are in orchard, and the balance is used for
forage crops, gardens and berri es.

Veget ati on

There are three nmain vegetation zones in the Ckanagan conposed of
t he Osoyoos-Arid, Dry Forest and Sub- Al pine. The Osoyoos-Arid is, in
general associated with |ow el evations, (normally | ess than 2,000 feet)
and | ow precipitation, which is typical of the southern Ckanagan.
Hi gher annual precipitation, (10 - 20 inches) broadly separates the Dry
Forest fromthe Osoyoos-Arid zone. Sub-Alpine vegetation is nostly
observed at elevations from4,000 to 6,000 feet. It is typically
associated with the plateau surface and nountain slops on both sides of
the valley. Cooler tenperatures and 20 to 30 Inches of precipitation
are characteristic (Figure 2.3, Chapter 2).

The Osoyoos-Arid zone does not support trees except for yellow pine
or deciduous groves along river courses. Short grasses, mainly bunch
grass, are the conmon cover with associ ated desert shrubs such as
rabbit-brush, sage brush and cact us.

In the Dry Forest zone good quality grazing grasses characterize
the vegetation cover, except where over grazing has introduced |ess
pal at abl e grasses and herbs. Yellow pine is the climax forest species
and grows over nuck of the Dry Forest zone as individual specinmens or
within stands. Douglas fir and western larch are widely distributed on
the moister fringes of the Dry Forest. Deciduous species, such as
nount ai n birch, aspen and alder are found in noist sites in valley
bottons, or near |ake shores. Spring bloom ng plants are abundant when
wi nter snows have nelted

General |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. Englemann spruce and alpine fir are the nost conmon
variety of trees between 4,000 and 6,000 feet. Burnt or |ogged over areas
are frequently characterized by extensive stands of sub-dom nant | odgepol e
pi ne. The forest under-growth consists nostly of grasses and shrubs.
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Al t hough not extensive in the basin, an Al pine vegetation zone occurs
in some areas above 6,000 feet where sub-al pi ne species such as heat her,
dwarf juniper, willow etc., grow

Froma study of Table 1.1 which covers |and use in the Ckanagan, it
is evident that sone 80%of the area is being utilized by the forestry
Industry as Sustained Yield Units or Tree Farm Li cences.
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