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SI RS:

The Consultative Board is pleased to present the nmain report
cont ai ni ng the ' Conprehensi ve Franmework Plan' resulting fromthe
study undertaken in accordance with the Canada-British Col unbi a
Ckanagan Basi n Agreenent signed in Cctober, 1969.

The conprehensive plan outlined has taken into account the
consensus of public opinion as required in the terns of reference of
t he Agreenent, including the views obtained followi ng the rel ease of
a draft of this report in Novenber, 1973. The Board is very
appreciative of this public involvenent in devel oping the franework
plan, and in particular, the dedicated efforts of public involvenent
Task Force nenbers.

In presenting these Findings and Recommendati ons t he Board
recogni zes that they are based on the present state of the art using
best judgenment, and that the science involved in such areas as waste
treatnment is still inperfect. However, the framework plan devel oped
is sufficiently flexible to enconpass changes with tine.

W woul d particularly draw your attention to Reconmendations | and
I, which concern the inplenentation of the plan. The deteriorating
gquality of water in the main valley |akes, and the water quantity
probl ens that may arise should a prol onged drought period occur are
continuing problens that require i nmredi ate consi derati on. Even
assumng that a start is made on inplenentation of the plan in 1974,
it will take two to three years to design, finance and construct
appropriate works during which sone further decline in water quality
may be anticipated. This is the heart of the Board' s concl usions;
nanely, that the future of the Valley rests primarily in the hands
of local residents, with the support and assi stance of senior
gover nnment s.

The Board appreciates the continuing support given to it by the
M nisters and their respective Departnents along with the assistance
rendered by ot her departnments and organi zati ons. The Board is
particularly appreciative of the major contribution nmade by the
Study Commttee and the Study Director

Respectively submitted,

— -

B. E. MARR A. T. PRI NCE
Provi nci al Co- Chai r man Feder al Co- Chai r nan
Consul tative Board Consul tati ve Board
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I NTRODUCTI ON

The Canada-British Colunbia Consultative Board has conpleted a four-
year study of water resource nanagenent in the Ckanagan Basin with the
objective of preparing a conprehensive framework plan for the
devel opnent and nanagenent of water resources for the social and
econom ¢ betternent of the Ckanagan conmunity to the year 2020.

The kanagan Basin Study represents a new approach to water
management, bringing together the combined skills of many experts in
the fields of water quantity, water quality, waste treatnent, socio-
econom cs, limology and fisheries. Information on health, wldlife,
forestry and | and use was al so included in the devel opnent of the plan.
As the plan was specifically designed to provide for the social
betternment of the valley residents, a sincere attenpt was nade by the
study both to educate the public about water managenent problens in the
Ckanagan and to receive and consider ideas from citizens regarding
their preferred future life-style.

Being a pilot project in basin planning, nmany new approaches were
devel oped, and nany new probl ems encountered during the devel opnent of
the framework plan. Wthin the limted terns of reference of the
Ckanagan Basin Agreenent, the Board has endeavoured to produce a plan
that represents a consenus of nenbers of the community and study staff
for good water managerment over the next fifty years.

As it is the essence of good planning to obtain nmaxi mum public input,
a draft of the conprehensive framework plan was released publicly on
Novermber 28, 1973, together with a draft of the main report. This was
followed by public discussions to ensure that the plan reflected the
desires of the public, or where necessary to amend the plan in view of
comments and criticisns received. This publication incorporates those
changes desired by the mmjority of the public based on coments
received and represents the final summary publication of the
Consul tative Board on the Okanagan Basin Study. Oher nore detailed
publications that will be available later in 1974 are listed on the
i nside front cover of this report.

GENERAL FI NDI NGS OF THE OKANAGAN STUDY

The Ckanagan Valley at present has a strong economic base and a
generally high quality natural environment. Continuation of the recent
rapi d pace of economc growth could threaten this desirable balance and
lead to a decline in the quality of natural and urban environnents. Only
t hrough careful planning and integrated managenent of the basin's water,
land and human resources can the present economc and environnental
harnony of the basin continue.

Due to the recent program of industrial incentive, the Gkanagan
econony is well diversified and can be expected to grow steadily over
the next fifty years. However, as there is sone uncertainty about the
rate of growh, the Study developed three alternative projections of
economic growmh to the year 2020. One projection involved the
continuation of existing economic policies, a second assuned that the
rate of economc growh would be quickened through new industrial
incentive prograns after 1980 and a third projected a slowing down in
the rate of economic growh, conpared to that expected under current
economic policies, through controls on industrial expansion. The main
features of these three projections (to 2020) are conpared to present
(1970) <conditions in the following table, which indicate that all
econom ¢ indices such as population, enploynent, tourism and valley
i ncone should increase between 2.5 and 3.5 tines during this planning
peri od.



Exanpl es of the Range of Economic G owh
That May Cccur in the Ckanagan Basin to 2020

IRRIGATED | NUMBER OF
PROJECTION DESCRIPTION POPULATION |EMPLOYMENT ACRES TOURISTS

PRESENT SITUATION 115,000 29,800 60,000 700,000

CONTINUATION OF PRESENT

ROJE
PROJECTION | ECONOMIC POLICIES 391,000 105,000 59,600 2,300,000
HIGH ECONOMIC
PROJECTION 1 oW 430,000 118,000 56,600 2,300,000
LOW ECONOMIC o
PROJECTION 111 GROWTH 290,000 76,000 73,700 1,800,000

Under good water nanagenent there is enough water in the basin to supply
all projected wthdranals and neet proposed fishery and recreation
requirements in the nain valley and in the tributary sub-basins. This assunes
the withdrawal of |arger volumes of water from Ckanagan Lake during prol onged
drought periods, than has occurred in the past. Additional headwater storages
will be required, and in selected streans reservoir operations wll be
nodified to serve the miltiple uses of sport fisheries and irrigation. There
is no need for the large scale inportation of water under any of the econonic
growth projections nmade in this study, provided that a greater range of
operating levels is recogni zed for Ckanagan Lake.

This range should norrmally not exceed four feet in any one year, but a
total variation of nine feet nmay occur between an extreme flood level in one
year and an extrene |ow | ake I evel follow ng a succession of drought years.

Phosphorus has been identified as one of the major nutrients pronoting
undesirable algal bloons and rooted aquatic plant growth in the nain valley
| akes, and also as the nutrient which can be nost successfully controlled to
reduce this growth and inprove or naintain the quality of water in these
| akes. Major waste managenent prograns are therefore proposed over the next
ten years to ensure the maintenance of |ake water quality by reducing these
phosphorus |oadings. The capacity of tributary streans to assinmlate
pollutants is considered even nore limted, due to extrene variations in
flows, and conplete renmoval of all direct polluting discharges to stream
waters will be necessary if stream water quality is to be inproved. Wth
appropriate waste nanagenent, the quality of all major surface waters in the
basin can be mintained to support both wthdrawal and recreational
requirenents.

Wat er-based recreation - swinming, boating, fishing - is dependent upon
good water quality in the |lakes and shoreline planning. It wll continue to
play an inportant role in the economc and social life-style of tourist and

residents of the valley. The preservation of crown and public |ands around
the shorelines of the main lakes will allow the devel opnent of public beaches
to nmeet projected recreation demands with little need to obtain private
properti es.

Wat er resources nanagenent, though an inportant conponent in planning the
valley's future, will not by itself ensure that the present desirabl e bal ance
bet ween econonic growth and high environmental quality will continue over the
next fifty years. Qher resources should also be carefully nanaged, on a

val |l eywi de basis, as forecast population growh wll undoubtedly place
pressure on such inportant factors as land, transportation and urban
environnents. In particular, land use will have a significant inpact on

future water quality, water-based recreation and fisheries. Pl anning these
resources nust be integrated with water nanagement to ensure a continuation
of the current prosperous econom c and environnental bal ance in the basin.



A nunber of citizen 'task forces' representing a w de range of public
interests were established during the Ganagan Study to develop a

consensus regarding the preferred future 'life-style' for the valley
community. In their final report to the anagan Study Committee
(entitled "To Qur Children's Children"), these task forces unani nmously
supported Projection 11l involving a |ower pace of economic growh,

protection of agricultural lands and nmaintenance of a high quality
environnent. The primary recommendation of this valley consensus is
t hat :

"Future planning in the Oanagan should place prinmary enphasis on
environnental protection, giving due enphasis to naintaining the econonic
viability of the valley."

Consequently, it is upon this prenise, in concert with Projection |11,
(Low Economic Gowth Rate) that the franework plan outlined in this
report is recommended.

Econom ¢ benefits (or costs) in this report refer to those that can
be expressed directly in nonetary ternms such as increased or nore
efficient agricultural and industrial production, |and value enhan-
cenent, expenditures of recreationists, etc. Social and environnental
benefits refer to those benefits that do not have a market value, such
as enploynent opportunities, availability and enjoynent of beaches,
water quality, etc. Sonme of these can be expressed in quantitative units
however, and have been assigned doll ar val ues based on opi ni on surveys.

It should be enphasised that the framework plan is designed to
i mprove the social and econonic well-being of the Ckanagan comunity.
Consequently, not all the reconmendations can be justified on the basis
of econom c benefits only, though the plan does becone viable when
quantifiable social and environnental benefits are included. This
reflects the high value placed by the wvalley comunity on such
benefits. Because the inclusion of social and economc values is a
relatively new concept in conprehensive basin planning, it has not been
possible to quantify all such values associated with various conponents
of the plan. Attenpts at expressing values placed on a day at the beach
or a day fishing were nade through the use of questionnaire surveys
However, values associated with benefits that may accrue from such
factors as aesthetic enhancenent, |andscape diversity and decreased
heal t h hazards have not been assessed.

It is not possible to total all benefits and costs of the franework
plan as the inplenentation of some conponents is sonewhat uncertain
bei ng dependent upon economc projections over 20 years into the
future. However, a nunber of recomendations require imrediate action
(prior to 1980) to maintain good water resource nmanagenent in the
Ckanagan. The major costs and benefits of these recomendations are
sunmmari zed bel ow and have been discounted to present (1970) values for
conpari son purposes. Phosphorus renoval 1is only effective where
sanitary sewers and conventional waste treatnment facilities have been
establ i shed. The costs of these have not been included in the follow ng
table as such facilities are required to protect the health of the
vall ey comunities. The additional capital cost of this programto 1985
has been estimated at $17 to $22 nmillion dollars.

SUMVARY TABLE OF COSTS & BENEFI TS FOR | MVEDI ATE ACTI ONS
Al values Discounted to 1970 Dol |l ars

CAPITALIZED ECONOMIC N Al
T NVIRONMENT
ACTION COST BENEFITS = BENEFEITS

1. WATER QUANTITY - STRUCTURAL
IMPROVEMENTS N MAINSTEM
SYSTEM $ 1,000,000 $ 500,000 (SIGNIFICANT VALUES

NOT QUANTIFIABLE)

T ENT - PHOSPHORUS
2 P EMOVAL FACILITIES TO 1922 v $ 3,800,000 $4,100,000 $9,200,000

3. SPORT FISHERY MANAGEMENT -
TRIBUTARY STORAGE AND REPRODUC - $ 1,140,000 $ 500,000 $ 800,000
TI1ON REQUIREMENTS
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SATELLI TE | MAGERY OF OKANAGAN BASI N

THE EARTH RESOURCES TECHNOLOGY SATELLI TE LAUNCHED BY NASA ON
JULY 23, 1972, ORBITS AT AN ALTI TUTE OF APPROXI MATELY 600 M LES.
AN ORBI TAL PATH 115 M LES WDE |I'S SCANNED CONTI NUQUSLY AS THE
SATELLI TE ORBI TS THE GLOBE 14 TIMES A DAY. THE CYCLE OF
OBSERVATI ONS PERM TS ANY G VEN PO NT ON THE EARTH S SURFACE TO
BE | MAGED AT 18- DAY | NTERVALS.



BASI C RECOMVENDATI ONS

The followi ng basic reconmendati ons are nade to establish a framework
for devel oping the conprehensive plan for water resource nmanagenent in
the Ckanagan Basin. Mre detailed reconmendations are outlined in the
subsequent secti on.

1. *“That the boundaries of the present Regional Districts of North
One Okanagan Central Ckanagan and Okanagan-Si mi | kanmeen be redrawn to
Regi onal create a single kanagan Basin Regional District having boundaries
District coincident with those of the watershed, to be responsible for
For t hose water resource nanagenent functions that pertain to the
Basin Vall ey as a whole and in particular the inplenmentation of those

recommendations in this report that are Valley-w de in scope,

especially waste treatnment, the orderly devel opment of shoreline

recreation facilities, and floodplain zoning.”
Good water nmnagenment is essential to the nmaintenance of desirable
lifestyles of the Okanagan conmunity. Because all parts of the basins are
linked by the flowing nature of water, it is inmportant to avoid actions
in one part that wll adversely affect the environment in another or
reduce the future potential of valley-wide economic activities, for
exanple the attraction of tourists. As this feature of comon interest
t hroughout the valley affects many aspects of planning, a nunber of
recomendations in this report cut across existing jurisdictions and
apply to the basin as a whol e.

This valley-wide approach applies in particular to recomended
upgradi ng of existing waste treatnment facilities, and the provision of
new ones where the benefits of inproved |ake quality are valley-w de and
treatment on a regional basis is feasible in nmeeting objectives. It is
considered unfair that under a particular scheduling program certain
communities could be asked to bear the major portion of the costs of a
wast e managenent program whi ch benefits the basin as a whole.

It appears to be the consenus of the Ckanagan Community that a single
authority be established to coordinate the inplenentation of the
framework plan. As rmuch use as possible should be made of existing
institutions, for neither the public nor the senior governments desire
the creation of a new intervening |evel of governnment. The success of
the task forces during the study in bringing together people from all
parts of the basin verifies that valley-wide consensus on water
managenent problens is possible.

Provincial legislation is available to establish a regional district
for the watershed. Wiile the process of setting up such an authority
normal ly provides for the assignment of a nunber of functions, it is
felt that certain characteristics and functions essential to the success
of this new body should be identified in the docunents establishing it,
for exanple, in the letters patent. These are:

(i) that all residents within the watershed be required to share in the
burden of costs, or to undertake necessary conmon actions, that clearly
affect the valley as a whole, for exanple, upgrading the quality of the
mai n | akes.

(ii) that standards set by governnents for such things as water quality
be considered as m ni num standards for the Basin and may need upgradi ng
to provide a superior quality of the environment, in specific
| ocati ons.

(iii) that the Regional District should be supported by a technical
resource advisory conmittee representing the resource agencies
concerned. The establishment of such a group is now provided for in
provinci al |egislation.

(iv) that continuing public participation, which has been a principal
feature of this study, be inbedded in the future planning process and
be built into the institutional arrangenents proposed herein.



Finally, this study has not exanmi ned all the inplications outside the
Val l ey that would be incurred in creating a single valley authority for
the Ckanagan watershed. A wder examination nmay reveal ot her
alternatives for the boundaries of a Regional District nore suitable for
this broader nultiple watershed region. In working out these boundaries,
however, it is inmportant to keep in mind the four characteristics |listed
above. To repeat, it is the opinion of the Board and the results of
opi nion surveys in the valley that a single valley authority is clearly
the best option for the Ckanagan Basin itself.

The above recomendati on was the subject of considerable discussion
after release of the DRAFT report with local political |eaders, in
particular, taking the position that such a najor re-organization of
| ocal governnent was at |east premature and would raise very difficult
adm ni strative probl ens.

The Board has reconsidered this matter and now puts forward two
alternatives to recomrendati on #1, either of which could achieve the
same obj ecti ves.

Alternative 1 (a) takes care of certain | ocal administrative probl enms
arising fromseparation of certain conmunities, by selecting an
appropriate boundary for the new Regional District.

Alternative 1 [a]:

Alternatives "That the boundaries of the present Regional Districts of

to Nort h Ckanagan, Central Okanagan and Ckanagan--Si m | kaneen be
Recommendation redrawn to create a single Regional District, including

1. within it's boundaries the total area of (kanagan Basin

wat er shed in Canada; to be responsible for those water
resource managenent functions that pertain to the Valley as a
whol e and in particular, the inplenentation of the
recomendations in this report that are Valley-w de in scope,
especially Waste Treatnent, the orderly devel oprment of
shoreline recreational facilities and flood plain zoning."

The second alternative based on a proposal devel oped by the three
Regional Districts is as follows:

"That the Ckanagan Basin Water Board be reconstructed and
Alternative 1 Letters Patent anended to give the Board authority to carry
[b]: out water resource managenent functions descri bed above, in
Alternative 1 [a]."

The success of this alternative would depend upon the willingness of the
Regional Districts to delegate powers to the Water Board and to work
together in achieving Valley-wide ains clearly defined in this report.

| mpl enentation 2."That to ensure continuity from planning to inplenentation

Task of the framework plan, Canada and British Colunbia

Force establish - on or before 31 March 1974 — an Inplenentation
Task Force which has |local representation.”

The Task Force is to advise and recommend to the federal and
provincial governnents and to |ocal governnents, actions required to
i mpl ement the comprehensive plan and to subnit on or before 30 June 1974
a draft inplementation agreenent. This agreenment shall take into
consideration the actions on recomendation of this report that nmay be
taken by local governnent, and by either senior government. Were joint
action is required the agreement shall include provisions for equitable
cost-sharing as devel oped by the senior governnents.

Not hing in this recomrendati on should inhibit on-going prograns
presently in progress and the inplenmentation of reconmendati ons where
responsibilities are clear.



3. "That the water available be managed such that, wi thout |arge

Wt er scale inportation of water, all present and projected future
Quantity wat er uses around Ckanagan Lake and along Ckanagan River are
Managerment satisfied; recognizing that during a prolonged drought cycle,
Mai nst em i ncreased drawdown of Ckanagan Lake and sone cut-back in

System rel eases to Gkanagan River for non-consunptive uses may be

necessary.”

Through i nplenmentation of water conservati on neasures w thin the Ckanagan,
all water requirenents can be net. Large scale inportation of water into the
Ckanagan is not necessary based on present studies. In extrene drought
condi ti ons Ckanagan Lake woul d have to be drawn down fromtine to time bel ow the
present mninum el evation of 1118.8 feet and fishery flows for sockeye sal non
reduced. Such drawdowns should not create severe problens provided that a
program of adjustments to water intakes around (kanagan Lake and al ong Ckanagan
River is undertaken immediately and the public is nmade fully aware of the
consequences of such | ake drawdowns.

Wt er 4, "That mjor conflicts in water use between irrigation and
Quantity fishery requirenents in tributary streans be avoided by
Managenent managi ng M ssion, Equesis and Trepanier Oeeks for fisheries
Tributary and irrigation purposes, and devel oping other major creeks
Streans primarily for domestic and agricultural water use.

Sone 4,300 acre-feet of headwater storage should be |icenced and devel oped to
neet fishery requirenents on Mssion and Equesis Creeks. An additional 25,000
acre-feet of headwater storage are available on these and other major
tributaries to neet a possible expansion of 9,000 acres of agricultural |and.
Such agricultural expansion was given high priority by the valley comunity to
enhance the economic and social environment of the basin. On certain creeks
additional water will have to be obtained fromother sources to supply potenti al
agricultural demands, (e.g. Kelowna O eek).

Capital costs of this storage devel opnent for agriculture, exclusive of water
distribution costs are estimated and 6.9 mllion dollars, wth capitalized
economic benefits of 3.25 mllion dollars. The social benefits related to
agricultural devel opment have not been estinated. The costs and benefits of a
sport fishery programare included i n Reconmendati on 10.

Fl oodi ng in the Ckanagan, other than on (Gsoyoos Lake occurs about once every

Nt er 5. "That potential flood damage around Ckanagan and QGsoyoos Lakes
Quantity and al ong Ckanagan R ver be mnimzed through the institution
FI oods of flood plain zoning and energency protection neasures.”

15 years. On Gsoyoos Lake nmmjor floods occur about once every 10 years. Large
scale structural measures for flood control cannot be economcally justified in
Canada alone and thus occasional flooding will continue to occur around these
two lakes. Flood plain zoning will avoid potential increases in shoreline
property damage while inplenmentation of protective neasures on an energency
basis will reduce fl ood damage to existing properti es.

On kanagan Lake the 200 year flood elevation has been estinmated at 1125.5
feet and on Gsoyoos Lake at 919.25 feet. Two feet of freeboard over and above
this maximum flood elevation is also required for protection against wave
action.

It is therefore recommended that the flood plain zone for all undevel oped
areas shall include all lands up to an elevation of 1127.5 feet for (kanagan
Lake and up to elevation 921 feet for Gsoyoos Lake. Land use within these flood
plain zones would be limted to agricultural cropland, parkland for recreation
and wildlife sanctuaries.

An information brochure on energency protective nmeasures and flood proofing
should be issued to all occupants on the flood plain as a neasure of reducing
the danmage to properties already existing in the flood plain zone.



1.J.C 6. "That the Government of Canada and British Col unbi a

Ref erence i mredi ately take the necessary steps to refer a study of
Gsoyoos Gsoyoos Lake level regulations to the International Joint
Lake Conmi ssion.”

Adjustnents to intakes al ong Ckanagan River will allow reductions in
flows in the river to conserve water but these flow reductions nay create
probl ens of namintaining desirable | ake | evels on Gsoyoos Lake during drought
peri ods unl ess control at the outlet of OGsoyoos Lake is inproved. Thus, this
study shoul d determ ne what neasures need to be taken either in Canada or the
United States to:

(a) maintain Gsoyoos Lake |evels during drought periods.
(b) reduce fl ood danage around the | ake.

7. "That a programof pollution control for tributary

Wat er streans be established by instituting strict regul ations

Quality on feedl ot and septic tank devel opnents, renoving al
Tributary direct discharges to streans of industrial and runicipa

Streans wast es causing pollution and protecting streans with

appropriate green strips in areas where | ogging or
cultivation is practiced or where there are
concentrations of cattle, horses, or livestock.”

H gh coliform counts, oxygen deficiencies, turbidity and concentrations
of iron, manganese and phosphorus in certain tributary creeks affect the
quality of water supplies for drinking, fish propagation and other uses.
The origin of these pollutants is primarily fromindustrial and nunicipa
waste effluents, septic tank sources, concentrations of |ivestock, and
erosi on. The prevention of pollution fromthese sources through appropriate
pol lution control prograns (see Detail ed Reconmendations 21 to 24) is
required to inprove the quality of water in tributary streanms to neet the
standards outlined in the final report.

8. "That a waste managenent program ai ned at reducing

Wat er phosphorus | oadings to control rooted aquatic plant and
Quality algae growh in the main valley | akes be undertaken
Mai n Val | ey i medi ately by the regional authority.”
Lakes

Phosphorus was identified as one of the key nutrients pronoting
undesirabl e aquatic plant and algal growth in the main valley |akes, and
the nutrient which nmay be nobst successfully controlled to reduce this
growmh and the resulting deterioration in water quality. The valley
consenus stated that it is of prine inportance to arrest this decline and
reverse the process wherever possible. Consequently, the franework plan has
established a waste nmanagement program for reducing the anount of
phosphorus di scharged from municipal, industrial and donmestic sources, to
control the growth of algae and rooted plants in the main valley |akes. The
capital costs of this program over and above that required to protect the
health of the valley community is estimated at 2.0 to 2.3 mllion dollars
by 1985, with annual costs estinmated at $490,000. |In conparison, economc
benefits associated with the maintenance of a high level of quality in the
nain valley | akes total $265,000 annually with social benefits estimted at
$1, 100, 000 annual | y.

Phosphorus renoval is possible only where conventional waste treatnment
facilities are available. The additional capital cost of conventiona
treatment to 1985, including sanitary sewers and secondary treatnent
pl ants, has been estimated at 17 to 22 nmillion dollars. The year 1985 was
considered the limt to which neaningful projections could be nade for
wast e treatnent costs based on existing technol ogy and water quality data.

Progranms for financial assistance to |ocal governments for inplenenting
wast e managenent projects are avail abl e under the follow ng acts:

Federal National Housing Act
Provi nci al Muni ci pal Treatnent Plant Assistance Act
British Col unbi a Taxation Act.



Wat er 9. "That shoreline recreation be enhanced through the

Based protection and devel opnent of shorelines for beach
Recreation recreation and mai ntenance of high |levels of water
quality.”

Due to trends towards increased leisure tinme and the unique recreation
potential of the Ckanagan, the valley community placed second priority
(after human and agricultural consunptive use) in water and related
resource managenent, to recreation planning. To neet the expected four-
fold increase in demands for beach recreation, all public and Crown
| ands with good recreational potential should be preserved for that use.
Sone 40,000 linear feet of additional shoreline nust be devel oped for
public recreation by 2020 together with 4,000 linear feet of additiona
public access to the |akeshore and 10 to 12 new boat |aunching
facilities. The econonmic value of these additional facilities totalled
over the fifty year planning horizon is estimated at $13 mllion wth
social values totalling $47 million

10. "That sport fishery resources [kokanee and rai nbow
Fi sheries trout] be enhanced by protecting existing habitat and
i mproving both natural and artificial reproductive
facilities."

The valley comunity supports a sport fishery enhancenent program for
the headwater and main valley lakes. In addition to supplying water in
selected tributaries, spawning beds should be rehabilitated and
artificial stocking of headwater |akes increased. The total costs of
this program are estimated at $3 mllion by 2020 (including the storage
shown in Recommendation 4) with mininum econoni c and social benefits of
$2.9 million and $4.6 nmillion respectively for sport fisheries.

11. "That the response of water resources to nmanagenent

Moni t ori ng measures i npl emented under the framework plan be
the moni tored continuously, with a full review of the
Fr amewor k undertaken by 1980 to ensure that the plan continues
Pl an to neet the social and economnmic goals of the valley
community."

Despite the large investrment involved in preparing the conprehensive
plan, there are nany uncertainties in the developnent of water
managenent alternatives, especially in waste treatnent requirenments to
reduce phosphorus | oadings to the main | akes (for exanple, technol ogica
advances in waste treatnment nmmy inprove opportunities for waste
managenent in the future). Consequently, it is inportant to nonitor how
the water resource responds to nmanagenent mneasures inpl enented under the
plan on a continuing basis, with a full review by 1980 to nake necessary
corrections to the plan.

| NSTI TUTI ONAL AND LEGAL CONSI DERATI ONS

In examining the legal and institutional aspects of water resource
managenent in the Okanagan, it is apparent that certain deficiencies
have hindered effective planning and utilization in the past. These
weaknesses are sumari zed bel ow.

(a) No single agency has regulatory control over all pollutants fromsanitary

wast e di scharges to the ground of |ess than 5,000 gallons per day.

(b) No one agency is inpowered to enforce waste managenent, flood plain zoning

and green belt neasures reconmended under the framework plan on al
Lands i n the Ckanagan

(c) There is a lag in the enforcenent of |egislation, regulations and
gui delines affecting water resource managemnent.

I ndi an

(d) Prior to this study, the public has had no opportunity for participation

in the planning process.



The common thread in these weaknesses is the lack of a basin-wde
approach to managing water and water related resources at the |ocal
| evel. The Board believes that a regional authority could, with the
benefit of direct experience gained over tine, solve nost of the
problems. It could, for example, develop plans for the orderly use or
phase-out of septic tanks that have both health hazard and nutrient
| oading problens; it could work directly with the Indian bands to help
them solve their problens in a harnmonious way; it could identify
deficiencies in enforcenent progranms; and, it could be the focal point
for continuing public participation. Specific answers to these problens
are not proposed here. Indeed it is the Board' s view that a single
regional authority wll in time beconme nore capable of providing
effective and acceptable solutions. This is the heart of the Board's
conclusions; nanely, that the future of the Valley rests primarily in
the hands of local residents, with the support and assistance of senior
gover nnent s.



CLIMATIC GAUGING STATIONS AT BRENDA
MINES AND ISINTOK MOUNTAIN

OKANAGAN FLOOD CONTROL CHANNEL
BETWEEN SKAHA AND 0SOYOOS LAKES

DROP STRUCTURE ON
OKANAGAN RIVER TO
REDUCE FLOW VELOCITIES

IRRIGATION INTAKE AND PUMPHOUSE
ON
OKANAGAN RIVER

WATER QUANTITY GAUGING STATION
ON
OKANAGAN RIVER

STORAGE DAM ON THE HEADWATERS
OF
PENTICTON CREEK




KALAMALKA LAKE NEAR OYAMA.
NOTE LITTORAL ZONE [LIGHTBLUE]
IS RELATIVELY FREE OF WEED GROWTH

OKANAGAN LAKE AT SUMMERLAND. NOTE
HEAVY WEED GROWTH IN
SHORELINE AREAS

SKAHA LAKE AT PENTICTON. NOTE HEAVY
WEED GROWTH IN LITTORAL ZONE BELOW
ROCK GROIN AT BOTTOM OF PICTURE

OKANAGAN RIVER ENTERING 0SOYOOS LAKE
NOTE THE NATURAL DELTA FORMATION
FROM SEDIMENTS DEPOSITED BY
OKANAGAN RIVER




DETAI LED RECOMVENDATI ONS

In the previous section, basic reconmendati ons were presented dealing
with broad managenent prograns, institutions and processes affecting
wat er resource developnent throughout the Valley. In the follow ng
section, a nore detailed set of reconmendations, in sone cases wth
associ ated costs and benefits, is presented under general headi ngs such
as water quantity, water quality, fisheries, etc. Sone of these detail ed
recomendati ons therefore duplicate the previous basic recomendati ons,
but in a nore specific manner. Hopefully, they will permt the reader to
see in a concrete way, the set of actions proposed to inprove or protect
the environnent while maintaining the econonmic viability of the Valley.

A. WATER QUANTI TY

Based on economic growh projections, future requirenents for water
in both consunptive and non-consunptive uses are only expected to
i ncrease by about 10% from 312,000 acre-feet in 1970 to about 345,000
acre-feet in 2020. Wth proper nanagenent, the existing water supplies
within the Basin should be able to neet these requirenents. During
prol onged drought periods, such as has occurred once in the last 50
years, Gkanagan Lake would have to be drawn down below its present
m ni mum water elevation of 1118.8 feet, and certain non-consunptive
wat er uses nay have to be restricted.

At the other extreme, flood conditions around Okanagan Lake are
expected to occur about once every 13 years on an average. Provided
Okanagan Lake elevations do not exceed 1124.8 feet*, i.e. one foot
above nornmal high water elevation, flood damage will be relatively
snmall and can be reduced by effective flood plain zoning policies.
Al t hough fl ooding around Gsoyoos Lake is nore frequent (once every 10
years on an average), resulting economc danmage is too small to justify
i mproved structural controls by Canada al one. Again, inproved energency
protective nmeasures and flood plain zoning to 921 feet can hel p reduce
this flood damage over the next 50 years.

In the eight major tributaries around Gkanagan Lake, additiona
storage reservoir capacities should be developed if increased denands
for water in irrigation, donestic use and fisheries are to be met. Only
two tributary basins-Vernon and Kelowna- would require supplenental
water from outside their watersheds to neet pot enti al wat er
requi renents for consunptive uses, while Trepanier Creek would require
wat er punped from Okanagan Lake to neet fishery requirements. Through
use of multiple purpose managenent on M ssion and Equesis Creeks, the
nore serious conflicts in water use between fisheries and irrigation
shoul d be resol ved.

To neet the water quantity planning objectives set out under the
basi ¢ reconmendati ons, the follow ng conponents of the framework plan
are reconmmended:

Nor nal 12. "That GCkanagan Lake be regulated within its norma
Qper ating four foot range [elevation 1119.8 to 1123.8 feet] in
Condi tions all but anticipated extrene flood years [net inflows
Ckanagan to Ckanagan Lake exceedi ng 500, 000 acre-feet], and

Lake successi ve drought years [net inflows |ess than

200, 000 acre-feet per year]."

* Estimated nmaxi num el evati on of Ckanagan Lake under
200 year flood is approximately 1125.5 feet.



13. To minimze the inpact of flooding around Ckanagan and QOsoyoos
Lake and al ong Ckanagan River, the follow ng steps should be taken:

I "Okanagan Lake should be drawn down below its nornmal |ow

Lake wat er elevation of 1119.8 feet prior to freshet, in an
Qper ati on anticipated flood year, by up to one foot,

Under Il that flood plan zoning be inplenented and enforced by a

Fl ood regi onal water nanagenent authority up to 1127.5 feet
Condi tions el evati on around Ckanagan Lake. Further devel oprment on

this flood plain should be imted to recreation, parks
and agricultural activities [See al so Recormendati on 5].

I1l that the gates on Okanagan and Skaha Lakes be inproved to
avoid icing during the winter and erosion and bank
protection works be built around sone drop structures and
al ong Ckanagan River."

Wth these inmprovenents the channel discharge capacity in Okanagan
Ri ver at Penticton can be increased by 15% or 12,000 acre-feet a nonth,
in flood years. This will have little effect on Osoyoos Lake where
flooding is caused largely from backwater of the Sinml|kaneen River (see
al so Recommendation 6 on I.J.C. Referral).

These works should be inplenented jointly by the Federal and
Provincial Governnents. Their capital cost has been estinated at
$739,000 with accunulated flood control benefits to 2020 (econonic) of
$90, 000. No estimate was nmade of the social or environmental values of
t hese i nprovenents.

IV "That flood plain zoning around Osoyoos Lake be
i npl emented by the Regional authority to 921 feet as soon
as possible" [See al so Recommendati on 5.]

V  "That energency protection nmeasures and flood warning
systens be further devel oped for Gsoyoos Lake as soon as
possi ble by the British Col unbia Water Resources Servi ce.
These neasures shoul d be described in an information
bookl et and nmade available to all residents
around the | ake."

14. To mninize the inpact of droughts in the mainstem the foll ow ng
steps shoul d be taken:

I "That the | evel of Okanagan Lake be mmintai ned at as high

Lake an el evation as possible during drought years,
Operation recogni zing that in single drought years, all consunptive
Under and non- consunpti ve water requirenents
Dr ought shoul d be nmet. Under prol onged drought conditions, the
Condi ti ons | ake | evel may reach a |ow of 1116.8 feet."

The accunul ated recreational benefits associated with this type
of operation have been estimated at $140,000 to the year 2020.

Il "That irrigation and donestic intakes al ong Ckanagan
Ri ver channel be lowered or altered so that they are
fully operative under a base flow of 100 cubic feet per
second [c.f.s.] in drought years."

A base flow of 100 c.f.s. is required to support ecological and
aesthetic resources. Water for consunptive uses and evaporation along
Ckanagan River and on Osoyoos Lake woul d be supplied in addition to this
flow This work will conserve 40,000 acre-feet in drought years and save
an estinmated $30,000 annual ly by renmoving the need to place stop-logs in
the drop structures. This program should be undertaken jointly by the
Federal and Provincial CGovernnents.



METEOROLOGICAL
STATION
ON
BRENDA MOUNTAIN

PRECIPITATION
GAUGE ON
BRENDA
MOUNTAIN

OLD IRRIGATION FLUME - THESE
HAVE NOW LARGELY BEEN
REPLACED WITH UNDER-
GROUND PIPE DISTRIBUTION
SYSTEMS

TRIBUTARY STORAGE DAM
[POSTILL LAKE]
WATER IS RELEASED FROM SUCH
DAMS TO MEET IRRIGATION DEMANDS
DURING THE SUMMER MONTHS

OKANAGAN RIVER FLOOD CONTROL
CHANNEL AND DROP STRUCTURE.
NOTE OLD RIVER OXBOW BEHIND
DYKE, MANY OF THESE OXBOWS
STILL HAVE IRRIGATION INTAKES

ON THEM.




FLOODING CAUSED BY
HEAVY SPRING RUNOFF
0SOYO0O0S LAKE 1972

EMERGENCY FLOOD PROTECTION
USING SANDBAGS

CONTROL DAM AT OUTLET OF
OKANAGAN LAKE, PROVIDES
340,000 ACRE-FEET OF STORAGE
TO MEET LOCAL AND DOWNSTREAM
WATER REQUIREMENTS

ONE OF THE MAJOR USES OF WATER IN THE
OKANAGAN IS FOR IRRIGATION

»




The estimated capital cost of this work is $143,000 with capitalized
savings in operation costs of $410, 000.

11 "That once the intakes have been |l owered or altered, water
requi renents for sockeye sal non i n Ckanagan Ri ver should
be met in all years except consecutive drought years as

fol | ows:
FLOWS MEASURED AT OLIVER
HYDROMETRIC STATION
August 1- Sept enber 15 300-400 c.f.s.
Sept enber 26- Cct ober 31 350-550 c.f.s.
Novenber 1-April 30 275 c.f.s.

In two or nore consecutive drought years, these flows
may have to be reduced.”

IV That all irrigation and donmestic intakes around Ckanagan
Lake be adjusted as required to be operable at a m ni num
| ake el evation of 1116.8 feet."

The cost of these necessary adjustnents is estimted at $100, 000
and should be shared jointly by the Federal and Provincial Governnents.

15. "That all future intakes, wharves, boat ranps and

Structural other structures around Ckanagan Lake be built to
Requi renment s operate with a | ake el evation range of 1116.8 to

RE 1125.5 feet. Similar structures around Gsoyoos Lake
Lake Levels must operate with a | ake el evation range of 909 to

919 feet, with possible revisions resulting fromthe
proposed |.J.C. review"

16. "That contingency plans and costs be prepared by

Kel owna the Province of British Colunbia for possible
Fl oati ng adjustnents to the Kel owna Floating Bridge, so that
Bri dge the bridge can function within an operating range of

1116.8 to 1125.5 feet on Ckanagan Lake.”

Tugul nui t 17. "That the existing inproved channel way used to
Lake mai ntai n Tugul nuit Lake be suppl enented by the
addition of a punping unit."

The inmprovenent will allow sufficient flexibility to control the

| ake within the desirable range and in the event of a nechanica
failure still provide sone inflow or outflow as required.

Moni tori ng 18. "That the stream nonitoring programin the

to I nprove tributary streans to Ckanagan Lake and the mmi nstem
I nfl ow shoul d be continued to inprove inflow forecasts to
For ecasts Ckanagan

Lake and the najor tributaries.”
This program supported by soil noisture sanpling should help to
inmprove the accuracy of forecasts, thereby allowng for better
regul ation of both tributary stream storages and Okanagan Lake.

Miul tiple 19. "That nultiple purpose water nmanagenent be
Wat er Use practiced in selected tributary basins to neet
In present and future consunptive and non-consunptive
Tributaries uses.”

Studies indicate that the planned storages (see al so Reconmmendati on
4), will supply future consunptive and non-consunptive uses in all mgjor
tributary wat ersheds except Kel owna Creek

The British Colunbia Water Resources Service, in cooperation with the
present water licence holders, wll work out nodified releases from



headwat er storages in Mssion and Equesis Creeks to inprove flows for
fisheries at the mouths of these streams. The British Colunbia
Departnment of Recreation and Conservation wll arrange and finance
addi ti onal water storages for fisheries at the sites indicated bel ow, by
1980, while the devel opnent of additional storages for consunptive uses

will be wundertaken as required by the Minicipalities, |nprovenent
Districts or individual water users. The above agencies in consultation
with the Regional authority, wll be responsible for planning and

coordi nating future water resource devel opnent in tributary watersheds.

Exi sting and pl anned storage on the eight nbst heavily utilized
tributaries in the basin are as foll ows.

PLANNED TRI BUTARY STORAGE FOR CONSUMPTI VE USE AND FI SHERI ES

 PROPOSED NEW STORAGE
RESERVOIR STORAGE ‘ (ACRE -FEET)
IN 1972
TRIBUTARY (ACRE - FEET) CONSUMPTIVE USE FISHERIES
TROUT CREEK 10,300 1,700 -
PEACHLAND CREEK 9,500 - -
POWERS CREEK 3,700 1,100 -
EQUESIS CREEK 2,200 - 700
VERNON CREEK 8 46,700 15,800
KELOWNA CREEK © 5,700 1,600
MISSION CREEK 18,000 7,200 3,600
PENTICTON CREEK 9,800 - -
TOTALS 105,900 27,400 4,300

The estimated capital cost of constructing these proposed storages is
1.1 mllion dollars for fisheries and 6.9 mnillion dollars for
consunptive use purposes, wth annual costs of $110,000 and $730, 000
respectively. The annual econonmic and social benefits accruing from
sport fishery enhancenent have been estimated at $500,000 and $800, 000
respectively. Benefits were not estimated for consunptive use storage.

Punped 20. "That the punped di version from Ckanagan Lake to
Di versi on Vernon Creek be continued.”
to Vernon
Creek
This diversion, currently being nade to neet industrial demands for
water, returns the flow in lower Vernon Creek to historical |Ievels
(prior to agricultural development in the area), could provide

sufficient water if operated continuously to eliminate consunptive use

deficiencies along the |lower reach of Vernon Creek, including fishery
flow deficits.

The devel opment of sone 16,000 acre-feet of storage on Vernon Creek
would be used for the devel opnent of an additional 4,000 acres of
irrigated | and. Such devel opment should be carefully considered because
other available water supplies are located at some distance from
potentially irrigable |ands.

Furt her recommendati ons for the Vernon Creek Basin are anti cipated
under the Provincial Kalanmal ka-Wod Lake Study.
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B. WATER QUALITY
I. Tributary Streans

General ly accepted water quality standards for consunptive and non-
consunptive uses are outlined in the main report of the Consultative
Board. These are standards established by governnent agencies
particularly the B.C. Departnment of Health, and apply to specific uses
of water such as for drinking purposes, aquatic life including
fisheries, and water contact sports.

Most streans do not neet water quality standards for drinking water
purposes in one or nore paraneters, particularly color and turbidity,
but of nbst concern are those pollutants which are harnful to the
health of man or injurious to sport fish, including coliform high
turbidity levels, oxygen deficiencies and in sonme cases, high nutrient
| evel s. Since npst of the undesirable constituents in streans are also
a major source of pollutants to the main valley |akes, any inprovenent
in streamquality will also enhance | ake water quality.

Recommendations to nmeet water quality objectives in tributary
streans are as foll ows:

Muni ci pal & 21. "That all nunicipal and industrial waste
I ndustri al di scharges causing pollution be prevented from
Di schar ges entering tributary streans.”

to Tributaries

Because the anount of waste nmaterial that various streams can
assimlate varies fromcreek to creek, day to day, and nonth to nonth,
depending on the size of the sub-basin and streanflow, it is
inpractical to establish neaningful receiving water standards. Few
streams in the basin carry sufficient water on a year-round basis to
assimlate any waste products other than natural pollutants from the
basin itself. Therefore, the renmpoval of all nunicipal and industrial
di scharges containing pollutants is required to achieve established
water quality standards in nbst streans. However, where such waste
di scharges can be proven acceptable and free of pollutants, the
addi ti onal water provided by such discharges is often beneficial, and
shoul d be encouraged. Comunity or regional treatnent plants would be
the nost suitable in achieving the above objective, particularly with
respect to industrial waste discharges.

Er osi on 22. "That forest managenent and agricultural practices be
Managenent reviewed by the B.C. Forest Service and the B.C
Department of Agriculture, and greenbelts established
where necessary to reduce nutrient |oadings from
erosion."

Logging road construction and land cultivation adjacent to streans
are mmjor sources of soil erosion from surface runoff. Eroded soils
greatly increase the turbidity of water, and provide a base in | akebeds
for rooted aquatic vegetation. They also contribute a substantial
amount of nutrients and other chemcal elenments to the main valley
| akes. Inproved |and use nanagenent over a period of tine may reduce
such erosion, but continued nonitoring and surveillance of stream water
quality may also indicate the need for appropriate green belts (strips
of permanent vegetation), along the entire course of streans where
logging and cultivation are practiced. Such green belts nust be
mai ntai ned to ensure their effectiveness in mnimzing soil erosion and
st ream pol | ution.

Dr ai nage 23. "That regul ations controlling surface drai nage from
Wat er s cattle feed lots, and other livestock operations be
From est abl i shed and enforced by-British Col unbia Water

Li vest ock Resources Service by 1975."

Qper ati ons

Fertilizers 24. "That future regulations controlling fertilizers and
and sprays be reviewed by the B.C. Departnent of
Spr ays Agriculture following the conpletion and rel ease of the
report of the Royal Commission currently studying the
matter."



[l. Main Valley Lakes

Al gal bloons and rooted aquatic vegetation have becone visually evident in
many parts of all the nain valley |akes in recent years. These conditions wll
continue to worsen under existing waste loading levels, and will have an
increasingly detrimental effect on the enjoynment of these |akes from an
econom c, recreational and aesthetic viewpoint. The najor cause of this type
of pollution has been identified as nutrient |oadings in excess of those which
| akes can assiml ate.

In the Ckanagan Basin, phosphorus has been identified as the nutrient which
may be mobst successfully controlled to reduce this plant growth and resulting
deterioration in water quality, and phosphorus |oading objectives have been
established for each of the main valley | akes. These objectives are related to
an assimlative capacity for each lake that will provide a level of water
qual ity consistent with nmaxi numrecreati onal and aesthetic benefits.

Nutrient sources are many and varied, but one source, nunicipal outfalls,
currently contributes approxi mately 50% of the total phosphorus |loading to the
main vall ey | akes. The imediate control of this one source has therefore been
given priority over other sources, which are nore difficult to manage. Because
waste treatnent technology and nethods for the renoval of phosphorus are
dependent on conventional treatment facilities, the requirenents and costs for
such treatment have been included in the evaluations. The benefits obtained
fromthe renoval of phosphorus, a decrease in rooted aquatic plant growh and
al gal blooms, should however only be conpared to the costs of phosphorus
removal itself. Primary and secondary waste treatment processes are normally
required for protecting the health of the valley commnity.

Urban devel oprments serviced by septic tanks also represent a significant
source of phosphorus to the main valley |akes. The soils of the kanagan
Valley are generally poor in respect to nutrient renoval, and in densely
popul ated areas, high percentages of nutrients can return to surface waters
from these diffuse sources. Such sources can affect a lake as a whole - e.g.
Wod, Kal amal ka and Gsoyoos, or in the case of Ckanagan Lake, shoreline areas
whi ch may have hi gh recreational val ues.

Therefore, the next priority for nutrient control is sewage collection and
waste treatnent in urban areas serviced by septic tanks adjacent to the main
valley lakes. The rapid growth of sone of these unsewered areas appears to
have created serious |ocalized weed and algal problens rather than health
probl ens.

In rural areas with low density populations located at a distance from
surface waters, septic tanks will continue to be the most econonical means for
treating househol d wast es.

In presenting the followi ng specific recomendations to reduce phosphorus
| oadi ngs to each of the main valley lakes within the limts of the established
objectives, the relative accuracy of |oading data and uncertainty involved in
the establishment of |oading objectives, requires that the effect of im
pl ement ati on of these recommendations should be carefully nonitored to ensure
the desired results are being realized. Further, while the projected |oadings
are shown to the year 2020, the costs and benefits of phosphorus control are
shown for only the i mediate future.

[a] Wod Lake
The present condition of this lake is very poor wth alnost continuous
algal bloonms in the summrer nonths and heavy aquatic plant growh along the
shorelines. The current phosphorus |oading has been estinated at a m ni num of
3300 pounds per year of which approximately 50% is attributed to septic tank
sour ces.



Future | oadi ngs based on | ow econonmic growh projections for this area
are as foll ows:

PROJECTED MINIMUM REDUCTION
AVERAGE ANNUAL REQUIRED TO MEET
YEAR PHOSPHORUS L.OADINGS ESTABLISHED OBJECTIVES
(POUNDS ) (POUNDS)
1980 500C 3000
2000 8200 6200
2020 11900 9900

The acceptable limts for phosphorus loading to this |ake have been
established at 2000 to 3000 pounds per year. Because of the existing
hi gh internal |oading of phosphorus in this |lake a significant decrease
in phosphorus loadings is required to effect any change in its
condition. Therefore, the |ower |oading objective of 2000 pounds has
been used in estimating m ni num phosphorus reductions for Wod Lake. Due
to its physical characteristics (volune, nmean depth, and |ow vol une of
i nfl ow) and uncontrollable sources of nutrients, the lake will continue
to be biologically productive but clarity and oxygen levels wll be
i mproved and fisheries enhanced, if the above reductions are achieved.

Recommendati ons to neet established | oadi ng objectives are as

fol | ows:
Wyod 25. "That a sewage collection treatnment systemat the
Lake urban center of Wnfield, with facilities for 80%

phosphorus renoval, be installed by 1977."

The estimated capital cost of this facility which would neet
treatment requirenents to 1985 based on projected population growth is
shown bel ow. (1970 Dol | ar Val ues)

— SANITARY SEWERS ’ $530,000
— SECONDARY TREATMENT $280,000
~ PHOSPHORUS REMOVAL FACILITIES $ 70,000
TOTAL $880,000

The annual expenditures for phosphorus renmpval only, including the
anortization of capital and operating costs, have been estinmated at
$10,000 to $15,000. Annual econonic and social benefits to be derived
from inproving this lake quality have been estimated at $36,000 and
$69, 000 respectively to 1985.

One alternative to the above would be to transport wastes to a
central treatnment plant at Kelowna, thus achieving 100% phosphorus
renoval from sewered areas at Wnfield. The capital cost of a trunk nain
and phosphorus removal at Kelowna is estimated at approximtely
$680, 000.

I ncreased phosphorus renoval either by spray irrigation or other
nmeans nmay be required by the year 2000 to neet established criteria. The
exact amount of renoval will depend on nonitoring results to and beyond
1985.

These cost figures and those shown for the other |akes are very
prelimnary and primarily for conparison purposes. Detail ed studies and
plans for a particular center should be carried out under the direction
of the Regional authority to determne the nobst suitable treatnent
met hod and cost of such works prior to actual inplenentation



[b] Kal amal ka Lake

The relative fertility of this lake is high, but good quality
conditions have been preserved by a natural self-cleansing system Sone
weed growth is now occurring at the nouth of Col dstream Creek and in the
south end of the lake. The present (1971) phosphorus loading to this
| ake has been estimated at 5200 pounds per year, of which approximtely
20%is fromseptic tanks. These septic tank installations are nearly al
| ocated in the Coldstream area at the north end of the |ake, and al ong
with nutrients from Coldstream Creek itself are the main reasons for
weed problens in this area. Future |oadings based on a |ow economc
growt h projection are as foll ows:

PROJECTED MINIMUM REDUCTION
YEAR AVERAGE ANNUAL REQUIRED TO MEET
PHOSPHORUS LOADINGS ESTABLISHED OBJECTIVES
(POUNDS) (POUNDS)
1980 7000 -
2000 8300 600
2020 9300 1600

The acceptable range for phosphorus l|oading to Kalamal ka Lake has
been established at 6600 to 8800 pounds of phosphorus per year. Provided
annual |oadings are kept within this range, the quality of water in the
| ake as a whole should remain in excellent condition, particularly for
recreation and aesthetic purposes. This will not however, protect the
shoreline areas from declining in quality due to local nutrient inputs
from such sources as septic tanks. The |oading objectives for this |ake
are nore stringent than for the other |akes because of the small vol une
of inflow and relatively long retention tinme of water in this |ake.

VWiile total present l|oadings are below established objectives,
curtailnent of local sources of nutrients from septic tanks is
consi dered necessary to protect beach and other recreational areas at
the north end of the | ake. Recommendati ons are therefore as foll ows:

Kal anmal ka 26. "That sewage collection for the urban center of
Lake Coldstreamwith a main pipeline to the treatnent
pl ant at Vernon be inplenmented by 1977. This woul d
ef fect 100% phosphorus renoval in serviced areas and
reduce | ocal phosphorus | oadings to the Kal anal ka
Beach area."

The estimated capital cost of this to neet treatnent requirenments to
1985 woul d be as foll ows:

— SANITARY SEWERS $1,190,000
- PUMPING STATION AND PIPELINﬁ TO VERNON REGIONAL 250.000
TREATMENT PLANT (WOULD SERVE BEYOND 1990). !
— CAPITAL COST OF PHOSPHORUS REMOVAL FACILITIES
INCLUDED UNDER VERNON PLANT. COLDSTREAM CONTRI-
{ BUTION IS APPROXIMATELY 10% 35,000 TO 45,000
TOTAL $1,520,000

The annual expenditures for phosphorus renoval only have been
estimated at $10,000. The annual econonmi c and social benefits associated
with the renoval of phosphorus, and resulting high quality of water for
recreational pursuits, are $12,000 and $60, 000 respectively.

The above neasure along with inproved standards for new septic
tank installations should reduce phosphorus |oadings to within
est abl i shed obj ectives beyond the year 1985.
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ONE OF THE PILOT STUDIES FOR THE
ADVANCED TREATMENT OF
WASTEWATER INVOLVED THE SPRAY
IRRIGATION OF FORAGE CROPS AT

VERNON, B.C.

TEST INSTALLATIONS [LYSIMETERS | USED TO MEASURE
THE EFFECTIVENESS OF DIFFERENT CROPS AND SOIL
TYPES IN REMOVING NUTRIENTS FROM TREATED
MUNICIPAL WASTEWATERS [PENTICTON, B.C.]

SIGN AT THE ENTRANCE OF THE VERNON SPRAY
IRRIGATION EFFLUENT DISPOSAL PILOT PROJECT

s L ———mn

THE MUNICIPAL TREATMENT PLANT
AT VERNON, B.C. WITH TRICKLING
FILTER IN FOREGROUND AND
SETTLING PONDS IN CENTER

OF PICTURE




CITY OF PENTICTON
MUNICIPAL
TREATMENT
PLANT

TREATMENT AND SETTLING BASINS
AT PENTICTON
SEWAGE TREATMENT
CENTER

AERATION AND MIXING
POND

AERIAL VIEW -
PENTICTON TREATMENT PLANT -
CIRCULAR UNITS IN TOP CENTER
ARE FOR THE REMOVAL OF THE
NUTRIENT PHOSPHORUS BEFORE
THE TREATED WASTEWATER IS
DISCHARGED INTO
OKANAGAN RIVER




[c] Okanagan Lake

The main water nmass of (kanagan Lake is still in excellent
condition, but deterioration has occurred around shoreline areas served
by septic tanks or affected by wastewater outfalls.

Projected | oadi ngs to kanagan Lake are as foll ows:

PROJECTED AVERAGE MINIMUM REDUCTION REQUIRED
YEAR ANNUAL PHOSPHORUS LOADINGS |TO MEET ESTABLISHED OBJECTIVES
POUNDS POUNDS
1980 225,000 65,000
2000 280,000 120,000
2020 ' 310,000 150,000

Over 40% of the current (1971) phosphorus | oading cones fromthe two
muni ci pal outfalls of Vernon and Kel owna, while an additional 10% rmay be
attributed to septic tank sources.

The accept abl e range for phosphorus | oadings to Ckanagan Lake has
been established at 135,000 to 185, 000 pounds of phosphorus per year

Providing annual |oadings are kept within this range, excellent
water quality should be nmaintained in the main body of the |ake.

Addi ti onal neasures however, nay be required for |ocalized problens in
shorel i ne areas.

A high quality of water in Okanagan Lake is the key to good water
quality in the downstream | akes and maxi mum | oadi ngs for the south basin
have therefore been set lower than the rest of the |ake to provide an
increased margin of safety against water quality degradation. The
present (1971) loadings in all three areas either exceed or equal these
establ i shed objectives. The renoval of 80% of the phosphorus | oading
fromthe two municipal outfalls (Kelowna and Vernon) will reduce these
| oadi ngs within acceptable limts beyond 1985, but |ocal areas may stil

exhi bit eutrophic characteristics due to |ocal phosphorus |oadings from
shorel i ne devel opnent.

Recomendati ons to neet established objectives for phosphorus

| oadi ngs to Ckanagan Lake, and to control weed growh in |ocal shoreline
areas are as foll ows:

Ckanagan 27. [i] "That the city of Vernon renove all sanitary and
Lake i ndustrial wastes causing pollution, from Vernon
creek by inplenenting one of the two wastewater
managenent options detail ed bel ow



OPTI ON A —Renoval of 80% of phosphorus by 1977 with di scharge
of treated effluent into Vernon Creek

This option assunmes a discharge effluent which will not degrade the
quality of Vernon Creek water. Should continued nonitoring indicate this
di scharge to contain pollutants which affect the quality of Vernon Creek
and the North Arm of (Okanagan Lake, an outfall sewer between the Vernon
Sewage Treatnment Plant and the nmain body of Okanagan Lake my be
required. The cost of such an outfall sewer has been estimated at 1
mllion dollars.

OPTION B —Spray irrigation of secondary treated effluent by
1977. This measure woul d achi eve over 90% phosphor us
r enoval

[ii] "That sewage <collection and treatnent wth 80%
phosphorus renoval for the urban center of Gkanagan Landi ng
be started by 1977 to reduce loadings to the Vernon Arm of
the lake. The option of constructing a trunk line to the
central plant at Vernon should be investigated."”

[iii] "That 80% phosphorus renoval from Cty of Kel owna waste
effluents be inplenented by 1977 to reduce |oadings wthin
acceptable limts beyond the year 1980 under a |aw economc
growth rate. The inclusion of Rutland and new areas in the
city O Kel owna  sewer system should be undertaken
i medi ately. |ncreased phosphorus renpval may be required by
t he year 2000."

[1V] "That phosphorus renoval at Westbank, Arnstrong

Naramata, Sunmerl and, Peachland and other urban shoreline
devel opnents be inplenmented as required by the B.C. Water
Resources Service to inprove water quality in |ocal shoreline
areas of Okanagan Lake."

The capital cost of the first three reconmendati ons to neet treatnent
requi renents to 1985 has been estinmated as follows (1970 dol I ar val ues):

Vernon - Option A

Sanitary Sewers $1, 270, 000
Renovation of Existing Plant and New Activated

Sl udge PI ant 1, 100, 000
Phosphorus Renoval Facilities 410, 000
TOTAL 2, 780, 000
Annual cost of Phosphorus Renoval $ 100, 000

Vernon - Option B

Wiile spray irrigation of secondary effluent has been studied and
found to be an effective neans of wastewater disposal, the health
inmplications and costs of this type of treatnment for phosphorus renova
have not been fully evaluated for a specific center or site.

kanagan Landi ng

Sanitary Sewers $155, 000
Bat ch Lagoon (to 1985) 90, 000
Phosphorus Renoval Facilities 3,000
TOTAL 248, 000

Annual cost of Phosphorus Renoval $ 2,500



Kel owna [incl udi ng Rutl and]

Sanitary Sewers $7, 390, 000
Activated Sludge Pl ant excluding avail abl e

facilities (good to 1985) 2, 250, 000
Phosphorus Renoval Facilities 880, 000
TOTAL 10, 520, 000
Annual cost of Phosphorus Renoval $ 200, 000
Annual econom ¢ and social benefits, derived from maintaining a high

water quality in Okanagan Lake through phosphorus renoval at the above
centers, have been estinmated at $136, 000 and $710, 000 respectively.

[d] Skaha Lake

This lake has the highest relative fertility and biological growh
rate of the main valley lakes, and its quality has deteriorated the nost
rapidly. High quality inflows from Ckanagan Lake, and annual renewal of
water in this lake have prevented a nore rapid deterioration. The

estimated phosphorus loading in 1971 was 48,000 pounds. This figure
takes into account the average efficiency of the tertiary unit at the
City of Penticton Sewage Treatnment Plant at that time. (Note: Subsequent

in the efficiency of this treatnment unit has provided an
efficienty of 84% for the period Septenber to

i mpr ovenent
aver age phosphorus renoval
Decenber 1973).

Projected | oadings are as foll ows:

PROJECTED
AVERAGE ANNUAL

MINIMUM REDUCTION
REQUIRED TO MEET

YEAR PHOSPHORUS LOADINGS ESTABL.ISHED OBJECTIVES
(POUNDS) - = (POUNDS)
58,000 23,000
"' 2000 71,000 36,000
2020 78,000 53,000

Acceptable limts for
30,000 to 40,000 pounds per

establ i shed at

phosphor us

val ues take into account the very short

| ake (one year) and the excellent
i nto Skaha from Okanagan Lake.
wat er shoul d be achi eved for

Skaha 28
Lake

I ncreased renpval
i ndi cated by further

[i] "That 80% phosphorus renoval
Penticton Sewage Treatnment Plant be achi eved and/or

mai nt ai ned. "

| oadi ngs
year.
retention time of water
source of good quality water
If this objective is net,
recreation and body contact sports.
Recomendati ons to reduce loadings within these limts are as foll ows:

to Skaha Lake have been
hi gh
inthis
fl ow ng
a good quality

These sonmewhat

at the City of

of phosphorus may be necessary after 1980 as

noni t ori ng.




The estimated capital cost of this to nmeet treatnent requirements to
1985 is as follows (1970 doll ar val ues).

Sanitary Sewers $1, 330, 000

Addi tional Activated Sludge Treat nment

Facilities 230, 000
(Good to 1990) (exi sting)

Phosphorus Removal Facilities 11, 560, 000

TCOTAL $ 84,000

Annual cost of Phosphorus Renoval

The annual economc and social benefits associated with phosphorus
renoval are $48,000 and $135, 000 respectively.

[ii] "That treatnment and phosphorus renoval at kanagan
Falls and other urban shoreline developnents be
i mpl enented as required by the B.C. Water Resources
Service to inprove |ocal shoreline areas, based on the
results of nonitoring prograns.”

[e] Vaseux Lake

Vaseux has al ways been a productive lake with its quality dependent on
the quality of water from Skaha Lake and Gkanagan River. The only
applicable recomendation for this lake is that all septic tank system
installations or equivalent, adjacent to the |ake, be constructed to
standards ensuring 80% phosphorus renoval, where soil conditions are
such that special neasures are required in keeping with valley-w de
reconmendati ons. The cost of such installations has been estimted at
$1,000 to $4,000 depending on the soil condition. The quality of Vaseux
Lake waters may be expected to inprove sonewhat with inprovenents in
Skaha and Ckanagan River water, but the shoreline areas will continue to
exhibit heavy aquatic growh due to the shallow nature of npbst of the
| ake and rich bottom sedinments. This habitat is considered suitable for
Vaseux Lake, as it has been established as a wildlife (bird) sanctuary.

[f] Osoyoos Lake

Approxi mately 60% of the nutrient |oadings to Osoyoos Lake cone from
outflows from Skaha Lake and nutrient additions to kanagan River
bet ween Skaha and Osoyoos Lake including the village of diver, drainage
waters from agricultural |ands and septic tank sources. The renaining
| oadings cone primarily from groundwater return flows to the |ake
itself. The 1971 |oading has been estimated at 37,500 pounds, which
takes into account the 1972-73 effect of the tertiary treatnent unit at
Penti ct on.

Proj ected | oadings to Gsoyoos Lake are as foll ows:

PROJECTED MINIMUM REDUCTION
AVERAGE ANNUAL REQUIRED TO MEET
YEAR PHOSPHORUS LOADINGS ESTABLISHED OBJECTIVES
(POUNDS) {POUNDS)
1980 51,700 , 20,000
2000 70,200 38,000
2020 78,200 47,000
|




Accept abl e phosphorus | oadings to Osoyoos Lake have been established
at 26,000 to 37,000 pounds. These values allow for the very rapid water
renewal rate of |ess than one year which prevents the accunul ation of
|arge amounts of nutrients. The nmaintenance of phosphorus | oadings
bel ow 31,000 pounds per year should provide a reasonably good water
quality for recreation and body contact sports but somewhat |ower than
that of Skaha Lake and Okanagan Lakes.

The attainment of 80% phosphorus renoval at Penticton will not be
sufficient to nmaintain loadings within the above linmts, and the
following additional recomendations are therefore nade which wll
ensure these | ocal objectives are achieved:

29. [i] "That 80% phosphorus renpval at Qiver is
Gsoyoos required by 1980 to reduce | oadings to Gsoyoos
Lake Lake. "
[ii] "That 80% phosphorus renoval at Osoyoos is
required by 1977. Urban areas in Osoyoos
adj acent to OGsoyoos Lake and serviced by septic
tanks should be sewered and included in the
Gsoyoos waste treatnent program by 1980."

The estimated capital cost of treatnent at Aiver and Osoyoos
to neet treatment requirenments to 1985 (1970 dollar value) is as
fol | ows:

Aiver

Sanitary Sewers $30, 000
Present Treatnent Facilities to 1985

(excl usive of Sun Rype plant effluent ---

Phosphorus Renoval Facilities 70, 000
TOTAL 100, 000
Annual cost of Phosphorus Renoval $ 9,000
Gsoyoos

Sanitary Sewers $75, 000
Ext ensi on of Lagoon Treatnment Facilities 90, 000
Phosphorus Renoval by Spray Irrigation Not esti nat ed
Annual cost of Phosphorus Renoval Not esti nated

Annual economic and social benefits associated wi th phosphorus
renoval for inproving the quality of Osoyoos Lake are estinated at
$33, 000 and $95, 000 respectively.

Il Waste Managenent
Two general recommendati ons concerni ng waste nanagenent are

i ncluded in the conprehensive plan as being necessary, if the objective
for good water quality in the main valley lakes is to be achieved.

30. "That the Regional authority for water resource

Regi onal managenent be given the responsibility for the
Wast e construction, operation, nmaintenance and
Tr eat nent financing of all solid waste and sewage treat nent

plants in the basin, subject to permits issued by
the Governnent of British Colunbia."
31. "That all new septic tank installations be
Septic constructed to standards than ensure 80%
Tanks phosphorus removal where soil conditions are such
that special neasures are required to contro
nutrients fromthis source.”



C. FI SHERY MANAGEMENT

Sone 158, 000 angling days were recorded in the Ckanagan in 1971, and
this total is expected to increase to 450,000 by 2020. Factors limting
sport fishery resources in Ckanagan Lakes are hatchery stocking capacities
for headwater |akes and adequate stream spawning habitats in the main
valley lakes. Failure to protect and enhance the existing sport fishery
will result in a decline in nunbers of harvestable fish available and a
rapid reduction in the nunber of fish caught as angling demands increase.
This could result in an estimated econonic loss of 2.8 mllion dollars and
a social loss of 4.6 million dollars over the next fifty years (present
val ues).

The objective of the sport fishery managenent programis to nmintain or
enhance existing angling success rates in all Ckanagan |akes to 2020. It
appears that the |akes have sufficient capacity to support the increased
popul ations offish required to neet this objective.

Ckanagan River supports an average of 19,000 Sockeye sal non spawners
annual Iy, which produced 70% of the present United States Col unbia River
Sockeye salnon catch. This resource is also an inportant source of food
for Indians al ong (kanagan River. Adoption of water conservation measures
in Ckanagan River will maintain the fishery at current popul ation |evels.

The total cost of the recommended sport fishery nanagenent program is
expected to exceed $3 mllion by 2020 (in 1970 dollars). According to the
surveys of resident and non-resident anglers, this investnment should be
justified through increased participation and satisfaction by anglers in
the Ckanagan. It is recomended:

32. "That the fishery resource continue to be nanaged on a
Fi shery val | ey-wi de basis by the British Col unbi a Departnent of
Managenent Recreati on and Conservati on but a nunber of

alternative nmeans of financing this program shoul d be
investigated by this agency in cooperation with the
Regi onal District. Mreover, additional prograns rel ated
to zoning various particular |lakes for restricted or
speci al i zed sport fishing should be eval uated."

The followi ng conponents of the framework plan to enhance the sport
fishery to neet future angling denmands are recomended:

1. Headwat er Lakes

Tr out 33. "That the rai nbow trout stocking program should be
St ocki ng increased froml1,7 million fry annually at present
[1971], to 2.1 million fry by 1980, using existing
hatchery facilities."

Fi sh 34. "That studies be undertaken by the British Col unbi a
Hat chery Department of Recreation and Conservation by 1975 for
| ocating and designing a new fish hatchery in the
Sout hern Interior of the province."

This hatchery should be in production by 1985 and, though it would
probably serve other locations in the interior of British Colunbia, it
should be able to supply an additional 1.7 mllion fry annually by 2020 in
Ckanagan headwater |akes. Total costs of supplying these fish in the
Ckanagan are estimated at $1.3 million with mninmumestinate of capitalized
econom c and social benefits of $1.6 million and $2.6 mllion respectively.
(1970 dol | ar val ues).

Boat i ng 35. "That federal boating regulations in headwater |akes be
Regul at i ons extended and enforced by the British Col unbi a Depart nment
of Recreation and Conservation in cooperation with the
Regi onal Authority."
These regul ati ons should be adm nistered to provide a w de range of
angling experience fromwi lderness angling to famly angling with power boats.



11. Okanagan Lake

Okanagan Lake supports over 80% of all angling in the main valley
| akes and this proportion could increase over the next fifty years as
the smaller lakes in the main valley system becone relatively nore
crowded. The Okanagan Lake fishery is supported by spawning areas in
the tributaries and Ckanagan River and these areas are considered a
part of this resource.

In addition to maintaining present |evels of production from all
tributary streams, the first —but essential —step in a total fishery
habi t at nanagenent program is the provision of adequate m nimum flows
for fish propagation on Mssion, Equesis and Trepanier Creeks in all
but drought years. Wthout adequate water supplies, stream bed
i mprovenents for spawning purposes are valueless. In addition, green
belts nust be preserved along the entire spawning areas of these creeks
to provi de shade and erosion control

Consequent |y, t he f ramewor k pl an sets out t he fol |l owi ng
recomendati ons to enhance sport fishery resources in the Basin:

M ssi on Creek

Modi fi ed 36. [i] That a nodified operation of headwater
Qperation O storage rel eases be established by 1975 by the
Exi sting British Colunmbia WAter Resources Service In

St or age cooperation with the irrigation districts.

Such a systemof nultiple use water nanagenment coul d support 4,000
harvestabl e trout annually.

New St or age [ii] That 3,600 acre-feet of headwater storage be
M ssi on Creek i cenced and devel oped for fisheries by 1980.

Thi s measure woul d have a capital cost of an estinmated $900, 000 and
woul d support an additional 80,000 harvestabl e kokanee and 28, 000 trout
annual | y.

St ream Bed [iii] That rehabilitation of the streanbed
Spawni ng Habi t at spawni ng habi tat be undertaken after
assured water supplies are avail abl e.

This neasure is estimated to cost approxi mately $440, 000 and woul d
support an additional 120,000 harvestabl e kokanee and 90, 000 rai nbow
trout annually.

Equesi s Creek

New St or age 37. That an additional 700 acre-feet of storage be
on made avail able to support the fishery in Equesis
Equesi s Creek Creek.

This storage can be obtained through nodified operation of Pinaus
Lake reservoir to neet fishery flows, the devel opnent of approximtely
700 acre-feet of additional storage and, if necessary, conpensation to
existing water |licencees. Total <capital costs of these neasures,
together with rehabilitation of the streanbed, are estimated at
$175,000 to $200,000. The conbined investment would support an
addi ti onal 43,000 harvestabl e kokanee and shoul d be undertaken prior to
1985.



Trepani er Creek

Punped water - 38. [i] That 2200 acre-feet of water be punped from
Trepani er Creek Ckanagan Lake to the | ower reaches of Trepanier
Creek by 1985.

There is no avail able headwater storage in this creek and water nust
be punped from Ckanagan Lake. The cost of this systemis estinmated at
$173,000 with rehabilitation of spawning beds costing an additional
$100, 000. The conbi ned investnent woul d support an additional 83,000 and
1, 000 harvestabl e kokanee and Rai nbow trout respectively.

O her Creeks

39. That further consideration should be given to the
I ncubat i on devel opment of an incubation channel in one of the
Channel tributary creeks to South Okanagan Lake.

The fishery enhancement program set out above should satisfy angling
demands in the north and central basins of Ckanagan Lake until at |east

the year 2000, but angler success rates will continue to be low in the
south basin of the lake. Because of Ilinmted water supplies in the
southern tributaries to GCkanagan Lake, developnent of an incubation
channel, which requires less water than natural spawning beds was

considered. One such project was examned in Trout Creek, but the
problens of siltation resulting from a natural slide in Trout Creek
Canyon may prohibit the success of such a venture. These studies should
be undertaken by the British Colunbia Department of Recreation and
Conservati on, with cooperation from the Regional District and
recomendati ons prepared by the time of the full review of the Ckanagan
Basi n Study, in 1980.

Okanagan Lake Shore Spawni ng

40. "That due consideration be given to shore spawni ng
Shor e kokanee when regul ati ng kanagan Lake wat er
Spawni ng | evel s over the winter nonths."

To mnimze damage to shore spawning kokanee during the fall and
wi nter nonths, the drawdown of anagan Lake between October 1 and
February 28 should not normally exceed six inches. In anticipated flood
years however, greater drawdowns may be necessary to accommpdate the
spring runoff. Harvest potential of the shore spawning kokanee should be
further assessed to determ ne the value of this resource nore accurately.

D WATER BASED RECREATI ON

The inportance of Okanagan beaches to the life styles of both
residents and tourists was clearly denponstrated by the frequency of
participation in shoreline recreation. Over 60% of sumer holiday
tourists spend part or all of each day in their visits, on the beaches,
whil e residents on an average, spent 20 days during the sunmmrer nonths on
the beach. Based on projected increases in tourism and residents for
Projection 111, the current total of 4 mllion beach days is expected to
nore than double to 10 mllion by 2020. The economic value of this
resource was estimated at $4.5 million in 1970 and is expected to
increase to $27.4 mllion annually (1970 dollars) by 2020.

The value and demand for shoreline recreation is closely related to
mai nt enance of high water quality in the main valley |akes, good access
and opportunities to enjoy uncrowded conditions. Al public beaches
were declared safe from a health viewpoint in 1972, although Kinsnan
(Kin) Beach near Vernon exceeded coliform standards in sone sanples.
Several public beaches were affected by aquatic plant growh and
occasi onal al gae bl oons.



FAMILY FISHING IN ONE OF
THE HEADWATER LAKES IN
THE OKANAGAN

STREAM FISHING
IN
OKANAGAN RIVER

THE UNIMPROVED SECTION OF
OKANAGAN RIVER ABOVE OLIVER
WHICH PROVIDES ONE OF THE FEW
REMAINING SPAWNING AREAS FOR
COLUMBIA RIVER SOCKEYE SALMON

SALMON AND KOKANEE TRAVERSING
ONE OF THE DROP STRUCTURES
DURING THEIR MIGRATION
UPSTREAM




WILDLIFE ARE ALSO
DEPENDENT ON
ADEQUATE SUPPLIES
OF CLEAN WATER

WATER FOWL NESTING IS EXTREMELY LIMITED
DUE TO EXPOSED NATURE OF MOST OF LAKE
SHORELINES

A BEAVER DAM IN AN OLD OXBOW

SOME AREAS,
PARTICULARLY
THE NORTH ARM
OF OKANAGAN LAKE
AND VASEUX LAKE
PLAY HOST TO LARGE
NUMBERS OF
MIGRATING
WATERFOWL




Exi sting public and private beaches will basically neet projected

demands to 1980, but substanti al

increases in the area of public beaches

will be required beyond that date

In view of the economic and social val ues placed on shoreline
recreation, it is inmportant that this component of the framework plan be

careful l y managed over

Consequent | y,

41.
Coor di nati on
of
Wat er - Based
Recreati on
Facilities

the next fifty years.

it is recomended:

"That the Regional authority be responsible for
coordi nating the various responsi bl e agenci es at
the Provincial and Municipal levels in the

i mpl enent ati on of recomendati ons invol ving
shoreline recreation managenent in the franmework
plan. Specifically, the Regional authority
shoul d performthe followi ng duties by 1975 —

[i] Preparation of detailed shoreline recreation

I
[ii]

[iii]

[iv]

anduse plans for all main valley |akes.

Col | ect recreation data such as the nunber of
sumrer holiday visitors, nunber of beach days
enj oyed by residents and visitors annually,
preferences and attitudes of beach users for
shoreline | anduse managenent and ot her pertinent
dat a.

Manage recreation use conflicts through
i mpl enent ati on of boating regulations on nain
val | ey and headwat er | akes.

Undertake a full review of water-based recreation
managenent needs as part of the reassessnment of
t he Ckanagan Study in 1980.”

The foll owi ng recormendati ons are made as conmponents of the franework

pl an:

42. "That water quality objectives for water-based

recreation be net at all public and private
beaches in all the main valley | akes, based on
the following criteria:

[i] Total nean coliformcount not to exceed a nost

[ii]

probabl e nunmber [MP.N. ] of 240 organisns per 100
mllimeters, based on a mninumof 10 sanples per

beach. _
Fecal nmean coliformcount not to exceed a npst

probabl e nunber [MP.N. ] of 100 organi sns per 100
mllimeters, based on a mininumof 10 sanples per
beach.

[iii] Dissolved oxygen not be |less than 5 parts per

[iv]

4

mllion.

The water be free fromfloating debris, scum
weeds, oil slicks, and other objectionable
material that detract fromits quality and
appear ance. "

3. "That further alienation of public or crown
owned shorelines with noderate or high
capability be prohibited. These areas which
will be required to support future recreation
demands are illustrated on the | anduse pl ans
acconpanying the final report.”



Future beaches and recreation facilities shoul d be devel oped by the

Regi onal District in cooperation with local nunicipalities as foll ows:
ADDITIONAL | ADDITIONAL ADDITIONAL
YEAR PUBLIC PUBLIC BOAT
REGION |REQUIRED BEACH ACCESS LAUNCHING COMMENTS
BY FEET FEET FACILITIES
0OSOYO0O0Ss 1980 1,500 45 1
' 2400 feet of beach
2020 14,000 TO 350 2 available near Osoy-
19,000 00s. Large potential
on Indian Lands.
PENTICTON 1980 4,000 - -
2020 14,000 TO 600 a Beach Area Available
near Penticton,
24,000 Summeriand and Nara-
- mata, shoreline rec-
lamation on Skaha
Lake possible.
1980 3,600 300 1
 KELOWNA ° Limited Natural
; 2020 8,000 TO 1,800 5 Beach Area still
\ Available. Develop-
18,000 ment of beaches near
Kelowna possible.
VERNON 1980 2,000 200 - Cozen’s Bay on Kal-
} 2020 5,000 TO 1,100 4 amalka Lake. Devel-
opment of Kinsmen
10,000 Beach on Vernon Arm.
Public 44. "That all existing public access points to the nmain
Access val I ey | akes be inspected, naintained and clearly
mar ked. This shoul d be undertaken by 1975, by the
responsi bl e agencies at the provincial and |local |evels
of governnent." . S .

Boat 45. "That additional boat launching facilities be built
Launchi ng near Kel owna and Osoyoos by 1975, and others built as
Facilities indicated in the table above. Al such facilities on

Ckanagan Lake shoul d be constructed to accormodate a
9-foot |ake level fluctuation from1116.8 feet to
1125.5 feet, and on Gsoyoos Lake a 9-foot fluctuation

from909 feet to 918 feet."




SAILING IS A POPULAR PASTIME
FOR
OKANAGAN RESIDENTS

BOATING IS POPULAR FOR
FISHING, WATER SKIING
AND SIGHT-SEEING

SWIMMING AND
SUN-BATHING ON
OKANAGAN BEACH
PENTICTON

A PROVINCIAL GOVERNMENT
CAMPSITE ON OKANAGAN LAKE
IN JULY
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AREA % of Total
R.D.N.O-2975 sq.mi*| 322
R.D.C.0.-2,000sq.mi*| 2.7
R.D.0.S.- 4,255 sqmi® | 46.l
TOTAL - 9,230 sq.mi* | 100.0
OKANAGAN
BASIN - 3,180 sqmi* 345
OKANAGAN BASIN o =i
REGIONAL DISTRICTS s
Cities and Municipalities- EEEREES

BRITISH COLUMBIA

WASHINSTON

REGIONAL DISTRICT and MUNICIPAL BOUNDARIES
OKANAGAN DRAINAGE BASIN







