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Summary of Findi ngs and Recommendat i ons

GENERAL FI NDI NGS OF THE OKANAGAN STUDY

The Ckanagan Val l ey at present has a strong economnm c base and a
generally high quality natural environnent. Continuation of the recent
rapi d pace of economc growh could threaten this desirable bal ance and | ead
to a decline in the quality of natural and urban environnents. Only through
careful planning and integrated managenent of the basin's water, |and and
human resources can the present econom c and environnental harnony of the
basi n conti nue.

Due to the recent program of industrial incentive, the Ckanagan econony
is well diversified and can be expected to grow steadily over the next fifty
years. However, as there is some uncertainty about the rate of growth, the
Study devel oped three alternative projections of econonmic growh to the year
2020. One projection involved the continuation of existing economc
policies, a second assuned that the rate of econonmic growth would be
qui ckened through new industrial incentive prograns after 1980 and a third
projected a slowing down in the rate of econom c growh, conpared to that
expected under current econonic policies, through controls on industria
expansion. The main features of these three projections (to 2020) are
conpared to present (1970) conditions in the follow ng table, which indicate
that all econom c indices such as popul ation, enploynent, tourismand valley
i ncomre shoul d i ncrease between 2.5 and 3.5 tinmes during this planning
peri od.

EXAMPLES OF THE RANCGE OF ECONOM C GROMH THAT MAY
OCCUR I N THE OKANAGAN BASIN TO 2020

IRRIGATED | NUMBER OF
PROJECTION QESCRIPTION POPULATION ; EMPLOYMENT ACRES TOURISTS

Present Situation 115,000 29,800 60,000 700,000

Continuation of
Projection I Present Economic 391,000 105,000 59,600 2,300,000
Policies

. . High Economic
Projection II Growth 430,000 118,000 56,600 2,300,000

. R Low Economic
Projection III Growth 290,000 76,000 73,700 1,800,000

Under good wat er managenent there is enough water in the basin to supply
all projected withdrawal s and neet proposed fishery and recreation
requirenents in the main valley and in the tributary sub-basins. This
assunes the wi thdrawal of |arger volumes of water from Ckanagan Lake during
prol onged drought periods, than has occurred in the past. Additiona
headwat er storages will be required, and in selected streamnms reservoir
operations will be nodified to serve the nmultiple uses



of sport fisheries and irrigation. There is no need for the |large scale inportation
of water under any of the economc growh projections nade in this study, provided
that a greater range of operating levels is recognized for Ckanagan Lake. This
range should normally not exceed four feet in any one year, but a total variation
of nine feet may occur between an extrene flood | evel in one year and an extrene
low | ake | evel follow ng a succession of drought years.

Phosphorus has been identified as one of the najor nutrients pronoting unde-
sirabl e algal bloons and rooted aquatic plant growth in the main valley | akes, and
al so as the nutrient which can be nost successfully controlled to reduce this
growh and inprove or naintain the quality of water in these | akes. Mjor waste
nmanagenent prograns are therefore proposed over the next ten years to ensure the
mai nt enance of |ake water quality by reducing these phosphorus | oadi ngs. The
capacity of tributary streans to assinilate pollutants is considered even nore
l[imted, due to extreme variations in flows, and conplete renoval of all direct
pol luting discharges to streamwaters will be necessary if streamwater quality is
to be inproved. Wth appropriate waste managerment, the quality of all major surface
waters in the basin can be maintained to support both w thdrawal and recreational
requi rements.

Wt er - based recreation - swimmng, boating, fishing - is dependent upon good
water quality in the | akes and shoreline planning. It will continue to play an
inmportant role in the economic and social life-style of tourist and residents of
the Valley. The preservation of crown and public |ands around the shorelines of the
main |l akes will allow the devel opnent of public beaches to neet projected
recreation demands with little need to obtain private properties.

Wat er resources nanagenent, though an inportant conponent in planning the
valley's future, will not by itself ensure that the present desirable bal ance
bet ween econonic growth and high environnmental quality will continue over the next
fifty years. O her resources should al so be carefully managed, on a vall ey-w de
basis, as forecast population growth wll undoubtedly place pressure on such im
portant factors as land, transportati on and urban environnments. In particular, land
use will have a significant inpact on future water quality, water-based recreation
and fisheries. Planning these resources nust be integrated with water nanagement to
ensure a continuation of the current prosperous econom ¢ and environnmental bal ance
in the basin.

A nunber of citizen '"task forces' representing a wide range of public inter-
ests were established during the Ckanagan Study to devel op a consensus regarding

the preferred future 'life-style' for the valley conmunity. In their final report
to the Ckanagan Study Committee (entitled "To Qur Children's Children"), these task
forces unani nously supported Projection Il involving a | ower pace of economc

growt h, protection of agricultural |ands and mai ntenance of a high quality environ-
nent. The prinary recomrendation of this valley consensus is that:

"Future planning in the Ckanagan shoul d pl ace primary enphasis
on environnental protection, giving due enphasis to
mai nt ai ning the econonic viability of the valley."



Consequently, it is upon this premise, in concert with Projection Il11. (Low
Economic Gcowmh Rate) that the franework plan outlined in this report is
r econmended.

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 enhancenent,
expenditures of recreationists, etc. Social and environnental benefits
refer to those benefits that do not have a market val ue, such as enpl oynent
opportunities, availability and enjoynent of beaches, water quality, etc.
Some of these can be expressed in quantitative units however, and have been
assigned dol I ar val ues based on opini on surveys.

It should be enphasised that the franework plan is designed to inprove
t he social and econom c wel | -being of the Ckanagan conmunity. Consequently,
not all the recomrendati ons can be justified on the basis of econonic
benefits only, though the plan does becone viabl e when quantifiable soci al
and environmental benefits are included. This reflects the high val ue
pl aced by the valley conmunity on such benefits. Because the inclusion of
soci al and economic values is a relatively new concept in conprehensive
basin planning, it has not been possible to quantify all such val ues
associ ated with various conponents of the plan. Attenpts at expressing
val ues placed on a day at the beach or a day fishing were nade through the
use of questionnaire surveys. However, val ues associated with benefits that
may accrue from such factors as aesthetic enhancenent, |andscape diversity
and decreased heal th hazards have not been assessed.

It is not possible to total all benefits and costs of the framework
plan as the inplenmentation of sone conponents is somewhat uncertain being
dependent upon econonic projections over 20 years into the future. However,
a nunber of recommendations require i mediate action (prior to 1980) to
mai ntai n good wat er resource managenent in the Ckanagan. The nmmjor costs
and benefits of these recommendati ons are summari zed bel ow and have been
di scounted to present (1970) val ues for conparison purposes. Phosphorus
renoval is only effective where sanitary sewers and conventional waste
treatment facilities have been established. The costs of these have not
been included in the followi ng table as such facilities are required to
protect the health of the valley comunities. The additional capital cost
of this programto 1985 has been estimated at $17 to $22 nillion doll ars.

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

SOCIAL AND
ACTION CAPTITALIZED | ECONOMIC ENVIRONMENTAL
BENEFITS
1. Water Quantiy-Structural significant values
Improvements in Mainstem System $1,000,000 $ SOORO00 not quantifiable
2. Waste Treatment-Phosphorus Re-
moval Facilities to 1985 $3,800,000 |$4,100,000 $9,200,000
3. Sport Fishery Management -
Tributary Storage and Repro- $1,140,000 |$ 500,000 $ 800,000

duction Requirements
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2.

BAS| C RECOMVENDATI ONS

The follow ng basic reconmmendations are nade to establish a franework
for devel opi ng the conprehensive plan for water resource nanagenment in the
Ckanagan Basi n.

1. "That the boundaries of the present Regional Districts of North
Ckanagan, Central Okanagan and Okanagan- Si m | kaneen be redrawn to
create a single Okanagan Basin Regional District having boundaries
coincident with those of the watershed, to be responsible for
t hose water resource managenent functions that pertain to the
Vall ey as a whole and in particular the inplenentation of those
recomendations in this report that are Valley-w de in scope,
especially waste treatnent, the orderly devel opnent of shoreline
recreation facilities, and flood-plain zoning.

CGood wat er managenent is essential to the maintenance of desirable
life-styles of the Ckanagan comunity. Because all parts of the basins are
linked by the flowi ng nature of water, it is inmportant to avoid actions in
one part that will adversely affect the environment in another or reduce the
future potential of valley-w de economc activities, for exanple the
attraction of tourists. As this feature of conmon interest throughout the
val l ey 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 vall ey-w de approach applies in particular to reconmended
upgradi ng of existing waste treatnent facilities, and the provision of new
ones where the benefits of inproved |ake quality are valley-w de and
treatnment on a regional basis is feasible in neeting objectives. It is
consi dered unfair that under a particular scheduling program certain
communities could be asked to bear the major portion of the costs of a waste
management program whi ch benefits the basin as a whol e.

It appears to be the consensus of the Ckanagan Comunity that a single
authority be established to coordinate the inplenentation of the framework
plan. As much use as possible should be nade of existing institutions, for
neither the public nor the senior governments desire the creation of a new
i ntervening |l evel of governnment. The success of the task forces during the
study in bringing together people fromall parts of the basin verifies that
val | ey-w de consensus on wat er managenent probl ens is possible.

Provincial legislation is available to establish a regional district
for the watershed. Wile the process of setting up such an authority
normal Iy 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:



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

(ii) that standards set by governnents for such things as water
quality be considered as nini mum standards for the Basin and may need
upgrading to provide a superior quality of the environnent, in
specific | ocations.

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

(iv) that continuing public participation, which has been a principa
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 exam ned all the inplications outside the
Val l ey that would be incurred in creating a single valley authority for the
kanagan wat ershed. A wi der examination nay reveal other alternatives for
t he boundaries of a Regional District nore suitable for this broader
mul tiple watershed region. In working out these boundaries, however, it is
i mportant to keep in mnd the four characteristics |listed above. To
repeat, it is the opinion of the Board and the results of opinion surveys
inthe valley that a single valley authority is clearly the best option for
t he Ckanagan Basin itself.

The above reconmendati on was the subject of considerabl e discussion
after release of the DRAFT report with local political |eaders, in
particul ar, taking the position that such a najor re-organi zation of |oca
government was at | east premature and would raise very difficult
admi ni strative probl ens.

The Board has reconsidered this matter and now puts forward two
alternatives reconmendati on #1, either of which could achi eve the sane
obj ecti ves.

Alternative 1(a) takes care of certain |local adm nistrative problens
arising fromseparation of certain comunities, by selecting an appropriate
boundary for the new Regional District.
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Alternative 1 (a):

"That the boundaries of the present Regional Districts of
Nort h Ckanagan, Central Okanagan and Okanagan- Si ni | kaneen be
redrawn to create a single Regional District, including
within it's boundaries the total area of the Ckanagan 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:

Alternative 1 (b):

"That the Ckanagan Basin Water Board be reconstructed and
Letters Patent anmended to give the Board authority to carry
out water resource nmanagenent functions described above, in
Alternative 1 (a)."

The success of this alternative woul d depend upon the w llingness 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.

2. "That to ensure continuity from planning to inplenentation of the
framework plan, Canada and British Col unbia establish - on or before
31 March, 1974 - an Inplenentati on Task Force which has | ocal
representation.”

The Task Force is to advise and recommend to the federal and provincial
governnents and to | ocal governments, actions required to inplenment the
conprehensive plan and to submit on or before 30 June 1974 a draft
i npl ement ati on agreenent. This agreenent shall take into consideration the
actions on recommendation of this report that nmay be taken by |oca
governnent, and by either senior government. Where joint action is required
the agreenent shall include provisions for equitable cost-sharing as
devel oped by the senior governnents.

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



3. "That the water avail abl e be managed such that, without
| arge scale inportation of water, all present and

Wat er projected future water uses around Ckanagan Lake and al ong
Quantity . e .
Managenent Ckanagan River are sat|sffed, recogni zing that during a
System prol onged drought cycle, increased drawdown of Ckanagan

Lake and some cut-back in rel eases to Ckanagan River for
non- consunptive uses may be necessary."

Through i npl ementati on of water conservation neasures within the Ckanagan
and water requirenents can be net. Large scale inportation of water into the
Ckanagan i s not necessary based on present studies. In extreme drought
condi ti ons Ckanagan Lake woul d have to be drawn down fromtine to tinme bel ow
the present mninumelevation of 1118.8 feet and fishery flows for sockeye
sal non reduced. Such drawdowns shoul d not create severe problens provided that
a program of adjustnments to water intakes around Ckanagan Lake and al ong
kanagan River is undertaken i mediately and the public is nmade fully aware of
the consequences of such | ake drawdowns.

4, "That major conflicts in water use between irrigation and fishery
Vat er requirenments in tributary streans be avoi ded by managi ng M ssion
Quantity Equesi s and Trepanier Creeks for fisheries and irrigation
Managemnent . . . .
St r eans pur poses, and devel opi ng other major creeks primarily for

donestic and agricultural water use.

Sone 4,300 acre-feet of headwater storage should be Iicenced and
devel oped to neet fishery requirenments on M ssion and Equesis Creeks.
An additional 25,000 acre-feet of headwater storage are avail able on
these and other najor tributaries to neet a possible expansion of 9,000
acres of agricultural land. Such agricultural expansion was given high
priority by the valley comunity to enhance the econom ¢ and socia
environment of the basin. On certain creeks additional water will have
to be obtained fromother sources to supply potential agricultural de-
mands, (e.g. Kel owna Creek).

Capital costs of this storage devel opment for agriculture, exclusive of
wat er distribution costs are estimated at 6.9 million dollars, with capitalized
econom ¢ benefits of 3.25 mllion dollars. The social benefits related to
agricul tural devel opnent have not been estinmated. The costs and benefits of a
sport fishery programare included in Recormendati on 10.

Vit er 5. "That potential flood damage around Ckanagan and Gsoyoos Lakes
Quantity and al ong Okanagan River be nminimzed through the institution
Fl oods of flood plain zoning and enmergency protection neasures."
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Fl oodi ng i n the Ckanagan, other than on Osoyoos Lake occurs about once
every 15 years. On Gsoyoos Lake nmjor floods occur about once every 10
years. Large-scale structural neasures for flood control cannot be
economcally justified in Canada al one and thus occasional flooding wll
continue to occur around these two |akes. Flood plain zoning will avoid
potential increases in shoreline property danage while inplenmentation of
protective nmeasures on an energency basis will reduce fl ood danage to
exi sting properties.

On kanagan Lake the 200 year flood el evation has been estinated at
1125.5 feet and on Csoyoos Lake at 919.25 feet. Two feet of freeboard over
and above this maximum flood elevation is also required for protection
agai nst wave action.

It is therefore reconmended that the flood plain zone for al
undevel oped areas shall include all lands up to an elevation of 1127.5 feet
for Ckanagan Lake and up to el evation 921 feet for Osoyoos Lake. Land use
within these flood plain zones would be Iimted to agricultural cropland,
parkland for recreation and wildlife sanctuaries.

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

6. "That the Governnments of Canada and British Colunbia i mediately
take the necessary steps to refer a study of Osoyoos Lake Leve
regul ations to the International Joint Conm ssion."

Adj ustnents to i ntakes al ong Ckanagan River will allow reductions in
flows in the river to conserve water but these flow reductions may create
probl ens of maintaining desirable | ake | evels on Gsoyoos Lake during
drought periods unless control at the outlet of Osoyoos Lake is inproved.
Thus, this study should determ ne what neasures need to be taken either in
Canada or the United States to

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

7. "That a program of pollution control for tributary streans be
established by instituting strict regulations on feedl ot and
septic tank devel opnents, renoving all direct discharges to
streanms of industrial and nunicipal wastes causing pollution and
protecting streans with appropriate green strips in areas where
| oggi ng or cultivation is practiced or where there are
concentrations of cattle, horses, or other |ivestock."
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H gh coliformcounts, 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 ot her uses.

The origin of these pollutants is primarily fromindustrial and municipa
wast e effluents, septic tank sources, concentrations of |ivestock and
erosion. The prevention of pollution fromthese sources through appropriate
pol lution control prograns, is required to inprove the quality of water in
tributary streams to nmeet the standards outlined in this report.

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

phosphorus | oadings to control rooted aquatic plant and

algae growth in the main valley | akes to be undertaken

i medi ately by the regional authority."

Phosphorus was identified as one of the key nutrients pronoting

undesi rabl e aquatic plant and algal growh in the main valley |akes, and the
nutrient which may be nost successfully controlled to reduce this growh and
the resulting deterioration in water quality. The valley consensus stated
that it is of prime inportance to arrest this decline and reverse the
process wherever possible. Consequently, the franmework plan has established
a waste managenent program for reducing the amount of phosphorus di scharged
from municipal, industrial and domestic sources, to control the growth of
al gae 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
conmunity is estinmated at 2.0 to 2.3 million dollars by 1985, wth annua
costs estimated at $490,000. In conparison, econom c benefits associated
wi th the maintenance of a high level of quality in the nain valley |akes
total $265,000 annually with social benefits estinmted at $1, 100, 000
annual | y.

Phosphorus renoval is possible only where conventi onal waste treatnment
facilities are available. The additional capital cost of conventiona
treatment to 1985, including sanitary sewers and secondary treatnment plants,
has been estinmated at 17 to 22 nillion dollars. The year 1985 was
considered the Iimt to which neani ngful projections could be nmade for waste
treatment costs based on existing technology and water quality data.

Programs for financial assistance to |ocal governnents for inplenmenting
wast e managenent projects are avail able under the foll owi ng acts:

Federal National Housing Act
Provi ncial Municipal Treatnent Plant Assistance Act
British Col unbi a Taxati on Act

9. "That shoreline recreati on be enhanced through the
protection and devel opment of shorelines for beach
recreation and nmai ntenance of high levels of water quality.”
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Due to trends towards increased |leisure tinme and the uni que
recreation potential of the Okanagan, the valley comunity placed second
priority (after human and agricultural consunptive use) in water and
rel ated resource managenent, to recreation planning. To neet the expected
four-fold increase in denands for beach recreation, all public and Crown
| ands with good recreational potential should be preserved for that use.
Sone 40,000 |inear feet of additional shoreline nust be devel oped for
public recreation by 2020 together with 4,000 |inear feet of additiona
public access to the | akeshore and 10 to 12 new boat | aunching
facilities.. The econom c value of these additional facilities totalled
over the fifty year planning horizon is estimated at $13 nmillion with
social values totalling $47 nmillion

10. "That sport fishery resources (kokanee and rai nbow
trout) be enhanced by protecting existing habitat and
i mproving both natural and artificial reproductive
facilities.”

The vall ey comunity supports a sport fishery enhancenent program for
the headwater and main valley |lakes. 1In addition to supplying water in
sel ected tributaries, spawning beds should be rehabilitated and artificia
stocki ng of headwater |akes increased. The total costs of this program
are estimated at $3 million by 2020 (including the storage shown in
Recommendation 4) w th mni mum econom ¢ and soci al benefits of $2.9
mllion and $4.6 mllion respectively for sport fisheries.

11. "That the response of water resources to nanagenent
neasures inplenmented under the franmework plan be
noni tored continuously, with a full review of the plan
to be undertaken by 1980 to ensure that the plan
continues to met the social and economc goals of the
val l ey community."

Despite the large investnent involved in preparing the conprehensive
pl an, there are many uncertainties in the devel opnent of water managenent
alternatives, especially in waste treatnment requirenents to reduce
phosphorus | oadings to the main | akes (for exanple, technol ogical advances
in waste treatment may inprove opportunities for waste nanagenment in the
future). Consequently, it is inportant to nonitor how the water resource
responds to managenent neasures inplenmented under the plan on a continuing
basis, with a full review by 1980 to nake necessary corrections to the
pl an.



