10.

(h) greatest oxygen deficit of any basin | ake
(1) lowest average transparency

Wod Lake in 1935 was at about the sane trophic state as Skaha Lake is
today. Sone of the |argest kokanee found in the basin were caught in Wod
Lake in the 1940's, but today few are caught at all and nost are small. The
paucity of benthos fauna may be related to the presence of a toxic
subst ance.

Wod Lake is being | oaded with phosphorus at a rate at |east equival ent
to the recomended naxi mum and probably in excess of it. Due to the poor
water quality of Wod Lake at present, a reduction of from30 to 40% of
total annual phosphorus |oading is recommended to at | east mmintain and,
hopeful ly, inprove water quality.

KALAMALKA LAKE (Table 10.6)

Kal amael ka Lake is the nost oligotrophic lake in the basin and lies in
juxtaposition to Wod Lake. the nost eutrophic. Many hypot heses have been
advanced to explain the persistent oligotrophic condition displayed by this
| ake, the nost credible being a co-precipitati on nechani sminvol ving PO, and
CaCO, Mdst nutrients enter Kal amal ka Lake from Col dstream Creek. Present
evi dence points to little change over conditions observed by C enens and
Rawson in 1935:

no oxygen deficit in hypolimion

| onest PO,(P) concentrations at spring overturn and throughout the
sunmer

| owest average chl orophyll-a concentration (10 ug/liter)
| owest phytopl ankt on density

dom nance of diatonms and phytofl agell ates

| owest daily periphyton growh

| ow Zoopl ankton settl ed vol une

| ow ol i gochaetes/chironom d ratio

smal | popul ati ons of coarse fish

hi ghest salnonid rel ati ve abundance

—
o Q
N
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The bent hi ¢ fauna conposition has shown changes since 1935 which can
be interpreted as a gradual response to an increased nutrient |oad over
the past 2 to 3 decades.

Kal amal ka Lake is receiving phosphorus at bel ow the recommended
maxi mum |l evel. It is presently assimlating all inconing phosphorus and no
deterioration of water quality has occurred to date, except in |localized
shorel i ne areas.



TABLE 10.6

SUMVARY OF LI MNOLOG CAL DATA - KALAVALKA LAKE

Parameter

Surface Area (Ao)

Volume (V)

Mean Depth

Water Renewal (r)

Littoral /Ao (%)

Heat Income g cal/cm2

Secchi Depth (Ave.)

Oxygen deficit wmg/l/day
Nutrient Conc. (Ave.) ng/l
Limiting Nutrients(s)
Chlorophyll a (Ave.) ng/1
Total Phosphorus Load (Ave.)
Total Nitrogen Load (Ave.)

25.9 x 10°%?
1520 x 10>
59 m
65.0 years
5.6
25,100
9 m
0.009
po*(P) 4 NO,(N) 23
Phosphate and Nitrate
2.5
2,350 kg/yr (0.10 g/m°/yr)
46,600 kg/yr (0.29 g/m°/yr)

Phytoplankton (#/ml) (Ave.)
Phytoplankton dominants
Macrophyte dominants
Periphyton growth (mg/mz/day)
Periphyton dominants

400
Fragilaria crotenensis (D), Crytomonus ovata (D)
Asterionella formosa (Ph)

124

Diatoma hiemale (D), Synedra tenera (D) Gomphonema
ventricosum (D)

Zooplankton (#/cm2) (1971 - Ave.)
Zooplankton (mm3/cm3) (Ave.)

Zooplankton dominants

Benthos (#/m?)

Benthos dominants

Oligochaetes/chironomids

136
10 - 15

Diaptomus ashlandi, Cyclops bicuspidatus thomasi

1087

Trissocladius sp., Limnodrilus hoffmeisteri

0.69

Fish species (#)

Fish Species dominants

Coarse/salmonids
% salmonids

14

Kokanee, Rainbow Trout

1.08
49

Most productive Region(s)
Probable cause(s)

North Arm adjacent to Coldstream Creek

Nutrient enrichment from Colstream Creek

Nuisance Condition weeds

. . 2 2
Drainage Basin Area x 10™m 192
Population in Drainage Basin 4000
Trophic State Oligotrophic
Water Quality Excellent

10.7 GENERAL DI SCUSSI ON




From t he above discussion sone salient points energe with regard to the
Ckanagan Basin main valley |akes, their inter-relationships to each other and
of the use and m suse nmade of themby man. Wth these points identified, the
current trophic state of the | akes is established as well as some of the
nechani sms responsi ble for current water quality problens.

As mentioned previously, kanagan Lake is the "master |ake" in the system
The ability of this lake to cushion effects fromall its inflows and noderate
themwith age is a crucial point in the water nmanagerment of the basin. Wth
Ckanagan Lake acting as a giant nutrient trap or repository, the effects of the
Ckanagan River on downstream | akes will be [ ess abrupt and decisive than woul d
be the case if Ckanagan Lake were non-exi stant or rmuch snaller.

Ckanagan Lake, if loaded with nutrients heavily in excess of its capacity
to assimlate them wll build up an excess nutrient load with tinme. If this
shoul d take place, then this enrichment woul d cause downstreamas well as
within-1ake problens for decades before a water renewal and sedinentation could
begin to aneliorate conditions. Thus, (kanagan Lake cannot be thought of as a
permanent repository for excess nutrients. The nmssive vol unme and | ong
exchange tinme of C(kanagan Lake is a short-termboon, but a long termbane if it
is not properly understood and used by man.

Skaha Lake and Vaseux Lake are very directly affected by the water quality
of the kanagan River. This effect is evident in Skaha Lake with the |ocalized
probl ens that occur in the influence of the river plume. This is not a
reflection of present river water quality as it | eaves (kanagan Lake, but is
instead due to the effluent fromthe Penticton Sewage Treatnment Plant being
added to the river prior to its entry into Skaha Lake. MNonetheless it provides
an exanpl e of the dependence of Skaha Lake on good water quality from upstream
Vaseux Lake, being in essence a widening and sl owi ng of the Ckanagan River,
nerely reflects river water quality (Skaha Lake water) in a short term
| acustrine environment.

Gsoyoos Lake is affected to a degree by the quality of the Ckanagan
River, however river water quality is considerably nodified by the tine it
reaches the |l ake, thus the effects of (kanagan Lake are no | onger of the samne
nmagni t ude

The carbonate chenmistry of Kal amal ka Lake indicates it will maintainits
oligotrophic nature within the foreseeable future. Its ability to co-
precipi tate phosphorus indicates that perhaps Kal amal ka Lake provi des sonet hi ng
of a small net downstream benefit, however it is suggested this may not be
hi ghly significant.

From their beginning, |akes nove independently toward eutrophy as part of
an agi ng process. This is an inherent happeni ng which occurs irrespective of
out si de



influence. It is also a nomentum gathering process, in that the rate of
eut rophi cation increases with increasing degree of eutrophy. Wen the
activities of man are injected into such a system generally the stage of
eut rophy is advanced unnaturally, thus the rate of eutrophication is
increased and a multiplier effect occurs. Wod Lake is an exanple of such
a case. Thirty years ago water quality was good and sal nonid fishes |arge
and abundant. Due primarily to excessive nutrient additions froma nunber
of land sources, and a substantial increase in exchange tinme due to
headwat er storage establishnment, Wod Lake has beconme a probl em area.
Excessive production of undesirable biota has made the | ake essentially
unavai l able to nman for a nunber of potential uses. Fortunately, this
occurrence has had limted downstream effects, since Wod Lake flows into
the very oligotrophic Kal amal ka Lake.

In summary, the Ckanagan nmain valley | akes presently vary in trophic
state fromthe extrenmely oligotrophic Kal anal ka Lake t hrough Ckanagan
Skaha, Gsoyoos, Vaseux to Wod Lake, the nbst eutrophic. Al |akes are
being "hurried" toward eutrophy by the influence of nman's activities.
Man's i nfluence was first noted about 70 years ago, and is attributed to
agricultural activity. Urban and residential activities have been the
primary influences in the last two or three decades.
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