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CHAPTER 5

Physi cal Characteristics of the Miin
Val | ey Lakes.

PREVI QUS WORK

Clemens et al (1939) collected sone basic physical data pertaining to
nor phormetry, tenperature and Secchi disc transparency as parts of the
survey work they carried out. Stein and Coulthard (1971) al so made sone
limted physical neasurenments as a part of their nore enconpassing study.
Aside fromthe above general work, little was known of the physica
I i mol ogy of the Ckanagan main valley |akes prior to the inception of the
Ckanagan Basin Study.

RESULTS

Mor phonet ri c paranmeters for the six main valley | akes are sunmari sed
in Table 5.1. The nmain valley | akes present a wide variety of basins,
wit h Ckanagan Lake the largest in both volunme and surface area and Vaseux
Lake the small est. Kalamal ka Lake is the second | argest |ake, while Wod,
Skaha and Osoyoos Lakes are of nore similar size and volume. The greatest
maxi mum depth occurs in Ckanagan and Kal amal ka Lakes, 794 and 466 feet
(242 and 142 neters) respectively, while the renmai nder of the | akes have
maxi mum dept hs of about 169 feet (50 neters). The nean depth of the | akes
range from 250 feet (76 neters) for Ckanagan Lake, to 21 feet (6.5 neters)
for Vaseux Lake (Table 5.1). The theoretical water replacenent tine
(residence tine) of the | akes varies from65 years for Kal amal ka Lake to
1.5 weeks for Vaseux Lake (Table 5.2).

The tenporal changes in selected thernmal |ayers (epilimmion
mesol i mi on and hypol i mion), have been cal culated for the main valley
Ckanagan | akes (Figures 5.1 and 5.2). Fromthese observations, the |akes
of the mainstemwere classified as dimctic; that is, two circulation
peri ods per year. Tenperature data from noored thernographs in each | ake
i ndicated that the | akes reached their maxi numtenperature in 1971 between
the end of July and the m ddle of August (Table 5.3). The tinme of naxinmum
| ake tenperature occurred at the approximate tine of the highest air
tenperatures recorded at Penticton. The rate of warming of the hypo-
Iimions of the five main | akes were as foll ows:

Gsoyoos 0.54 °C/ nmont h
Skaha 0. 37
Wod 0. 26
Kal amal ka 0.18
Ckanagan 0. 06

Whod Lake, for its size and nmean depth shoul d have had the hi ghest rate of
hypol i metic warm ng. These data strongly support the theory that cold
groundwat er



MORPHOMETRY OF THE SI X MAIN VALLEY LAKES I N THE OKANAGAN BASI N

TABLE 5.1

(Blanton and Ng, 1972)
VOLUME [SURFACE AREA DEPTHS (m) MAXIMUM MAXIMUM PERIMETER4
LAKE (106m3) (106m2) Mean Maximum| Length (km) | Length (km) {(km)
WOOD2 200 9.3 22 34 6.60 1.70 16.7
KALAMALKA2 1520 25.9 59 142 16.0 2.30 42 .4
OKANAGAN2 26200 348.0 76 242 112.8 5.22 270.0
SKAHA3 558 20.1 26 57 11.90 2.40 29.5
VASEUXZ 17. 2.75 6.5 27 4,08 0.85 8.1
0s0Y00s (N)'*2 204 9.91 21 63 7.55 1.75 20.4
0s0Y00s (s)'°2 51. 5.14 10 29 3.00 1.90 12.8
1. Gsoyoos (N) is the basin north of the highway bridge. Gsoyoos (S) is the

basin between the hi ghway bridge and the U.S. border

2. Data conpiled fromcharts of the Fish and WIldlife Branch

Depart nent of Recreation and Conservation,
3. Data conpiled froma chart by AAM Thonson,

System

1960.

Scal e 1:126, 720.

TABLE 5.2

B. C

Study Director
4, These data were obtai ned from nmaps of the Canadi an Nati onal

VEAN ANNUAL OUTFLOW AND THEORETI CAL WATER REPLACEMENT TI NVE

(RESI DENCE TI ME) ,

OKANAGAN MAI N VALLEY LAKES

Topogr aphi ¢

LAKE MEAN ANNUAL OUTFLOW RESIDENCE TIME
(x10%m%) (x10% Acre ft) YEARS

OKANAGAN 465.0 356.0 60.0
SKAHA 385.0 1.2
VASEUX 528.8 428.9 0.03
050Y00s " ? 590.3 478.6 0.7
WOOD 11, 8.5 4 30.0 4,

(18.2) (14.0) (14.0)
KALAMALKA 29.8 22.8 65.0

(43.0) (33.0) (45.0)

*1

Prior to 1971, and discharge of cooling water pumped from Okanagan

Lake to Hiram Walker plant, and discharged to Vernon Creek; figures

in brackets indicate outflow and residence time after 1971:

B.
*2

C. Water Resources Service.

Total Lake - Canadian and U.S.

portions.

source-
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VOLUMES ASSOCI ATED W TH G VEN TEMPERATURE RANGES
OBSERVED DURI NG THE 1971 MONI TOR CRUI SES | N OSOYQOCS,
SKAHA AND OKANAGAN LAKES. Figure 5.1
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TABLE 5.3
PERI OD OF NMAXI MUM SURFACE TEMPERATURES FOR EACH LAKE
VWHERE MOORED THERMOGRAPHS MERE LOCATED

INSTRUMENT DATES OF MAXIMUM
LAKE DEPTH MAXIMUM TEMPERATURE
(m) TEMPERATURES (OBSERVED)
WOOD 1.5 29 July to 27.5°C
2 August
KALAMALKA 1.5 30 July to 28.0°C
1 August
OKANAGAN 1.5 4 to 8 August 26.5°C
(Vernon Arm)
OKANAGAN 1.5 8 to 13 August 24 .5°C
(Kelowna)
OKANAGAN 2.0 6 to 10 August 25.0°C
(Penticton) (30 July)
SKAHA 2.0 9 to 13 August 25.0°C
(Okanagan Falls
VASEUX 2.0 31 July to 27.5°C
(outlet) 5 August
TABLE 5.4
SUMVER HEAT | NCOVES FOR THE MAI N VALLEY LAKES IN 1971
CRUISE DATE OF | MEAT CONTENT
LAKE NUMBER OBSERVATION (g cal/em®)
OKANAGAN 5 30 August 33,300
KALAMALKA 5 25 August 25,100
SKAHA 5 24 August 22,200
0S0Y00S (N) 5 23 August 21,900
WOOD 5 25 August 18,100




i nflow plays an inmportant role in the |limol ogy and hydrol ogic cycle of
this | ake.

2
The heat content in g cal/cm was conputed for each |ake from 1971

crui se tenperature data. These data were used to conpute the sunmer heat

i ncome. Okanagan Lake had the highest heat inconme of the five main valley

| akes (excludi ng Vaseux) and Wod Lake had the |owest (Table 5.4). Two

val ues for heat content were conputed for Vaseux Lake fromlimted data,
since it was not sanpled as intensively as the other |akes. |t appears that
it has the | owest heat content of the main valley |akes because it is the
smal | est.

Secchi disc and light transm ttance data were gathered during the
noni tor cruise programin 1971. The |lakes are listed in Table 5.5, in order
of increasing transparency. The tendency of increased transm ssion in the
blue Iight range is characteristic of dear and unproductive water nasses
(Sverdup, Johnson and Flem ng, 1942). |If one conpares the ratio of blue to
green transm ssion value, the ratio is | owest for Mod Lake and hi ghest for
Kal amal ka Lake.

wat er transparency as determ ned by nmeasurenents of the Secchi disc
produced results simlar to the transm ssion data with Okanagan and
Kal amal ka Lakes being the clearest (highest nean Secchi reading) while Wod
and Osoyoos Lakes were the | east transparent (Table 5.5). These data, when
conpared with past records, indicate no significant decrease in transparency
from measurenments taken over the past five years (South Ckanagan Heal th
Unit, unpublished data and B.C. Fish and Wldlife Branch, unpublished data)
i n kanagan, Wod and Kal anal ka Lakes. However, Skaha and Osoyoos Lakes have
shown sone di m ni shnent of water transparency during this period.

The study tracking Ckanagan River water as it entered Skaha Lake
consi sted of four experinments; two in the spring of 1971 duri ng honbgeneous
| ake conditions and two in the fall when Skaha Lake was highly stratified
with a strong therno-cline at about 10 neters. General details of the
experimental series are provided in Table 5.6.

During the spring experinents, it was noted that dye generally nixed
honogeneousl y throughout the water mass, although detailed vertical sanpling
series were not taken. A synoptic series for dye distribution during the
spring experiments is presented in Figure 5.3. It is noted that the dye
(and presunably the Okanagan River outfall) noves quickly to the northwest
corner of the lake and fromthere tends to diffuse in a generally south
direction, over tinme. Tracking drogues set at 1, 2 and 3 neters during the
spring experiments noved southwest, generally consistent with the dye
novenent s.

During the fall experinments, nodifications were nmade to all ow vertica
sanpling to 20 neters. Sanpling showed no dye bel ow t he thernocline,

i ndi cating no



TABLE 5.5
TRANSM SSI ON METER VALUES FOR FI VE MAIN VALLEY LAKES*

FILTERS
2 b BLUE GREEN RED
LAKE x Secchi T T T T
450 530 630
WOO0D 2.5 49.7 46.2 58.6 45.3
0SDY0O0S 3.3 59.6 56.4 67.0 56.0
SKAHA 4.5 69.3 65.4 74.5 64.3
OKANAGAN 8.0 74.7 76.4 80.1 68.0
KALAMALKA 9.0 81.8 85.6 86.0 74.5
a
n==6
b (Tyen + Tean * Tean)
T=1/3 450 530 6307
TABLE 5.6 GENERAL DETAILS OF THE SKAHA LAKE
DI FFUSI ON EXPERI MENTS
EXPERIMENT 1 11 ITI Iv
Date 3/4/71 475/71 18/9/71 23/9/71
Type of dye source Instantaneous Continuous Continuous Continuous
Amount of dye released 67.5 gk 9.0 kg 34.0 kg 169.0 kg
Dimensions of plume measured horizontal horizontal horizontal horizontal
vertical vertical
No. of realizations 3 1 2 2
Dates of realizations 3,4,6 April 4 May 18,19 Sept. 23,24,25 Sept.
Average time interval after
dye released (hours) 6, 28, 72 2.5 3, 24 4, 36
Average sampling duration 6 3 4.5 4
{hours) .
Sampling Depth (meters) 1, 2, 3 1, 2, 3
Okanagan River discharge 28 20 6 6
*
(m3/sec)
k 11s disch
0 anagag Fa i ischarge 28 29 11 11
(m”/sec)
Wind during measurements ) N N NE
(knots) 4.3 7.0 3.9 4.2
Lake conditions homogeneous homogeneous Thermocline at| Thermocline at
10 m depth 10 m depth

* 3
T m“/sec = 35.3 cfs
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m xi ng of river and hypolimetic waters. Horizontal dye novenents in the fall
were essentially identical for those during the spring (Figure 5.3).

Southerly winds tended to slow the spreading of the dye, while northerly w nds
tended to hasten it.

The general horizontal fate of the Ckanagan River plune is schematically
presented in Figure 5.4. This basic novenent consists of a main flow directed
to the northwest corner of the lake by the small dyke at the river nouth.

This is followed by a well-defined southerly current al ong the west shore.
Conplete m xing is assuned during honotherm c conditions. During summer
stratification, the river plune mxes only with the epilimion.

More detailed results of the physical limology studies on the main
val l ey | akes are included in Appendi x D.

SCHEMATIC ZONES OF INFLUENCE BY THE
OKANAGAN RIVER AS IT ENTERS SKAHA LAKE.

Figure 5.4




