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ABSTRACT
THE RECREATIONAL RESOURCES OF THE SQUAW RAPIDS RESERVOIR

PROVINCE OF SASKATCHEWAN,
CANADA

1
by Carl H. Burton

In order to provide for the logical development and
use of a public recreational area, considerable knowledge
is required as to the need, the type and extent, the loca-
tion and the timing of such development, This is especially
true of a new, and as yet to be used, area. Such is the
case of a new reservoir,

Recreation has been recognized for some time as an
important collateral use of water-control projects developed
primarily for power generation, irrigation, flood control
or navigation, and if plans for possible recreational use
of these water bodies can be drawn up at an early stage,
much later grief can be avoided, It is for this reason
that this study was carried out.

The reservoir described is located on the main stem
of the Saskatchewan River in the east-central portion of
the Province of Saskatchewan.

Formed behind a power-development dam which is
scheduled for completion in 1963, the reservoir will bring
to that portion of the Province a large (73,000 acres) new

body of water. This thesis attempts an inventory of the

1
Regional Forester, Saskatchewan Department of
Natural Resources,
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recreational resources of that reservoir - the adaptable
shoreline sites, wildlife, fisheries, historical aspects,
and vegetative pattern, Factors limiting any of these
features are discussed, These natural resources, set in the
prevailing cultural environment are then appraised in the
framework of criteria which determines the location or
establishment of Provincial Parks in Saskatchewan., Based
on thebresultant evaluation, suggestions are made as to the
general paths of development which recreational use of the
reservoir might follow.

Field investigations of the shoreline and surround-
ing area were carried out during the summer of 1960.
Discussions were held with the project engineers regarding
the operational aspects of the reservoir, upon which, to a
great extent, use of the reservoir for recreation depends,
While detailed development pians are not included, sites
appearing favourable to recreational development are
indicated and their adaptability to particular types of
recreational use,.

The conclusion is drawn that as an "intermediate"
recreation area, based on population demands, the reservoir
would be a marginal undertaking as a Provincial Park. How-
ever, if uniqueness be the principal criteria in Park
selection, the setting aside of a portion of the reservoir
as a Provincial Park would be warranted. The recommenda-
tion is made that preservation of existing recreational

values be a part of any development policy of the provincial
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government regardless of the initial administrative disposi-
tion, in the event that future unforeseeable events should

alter the anticipated recreation demand.
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PREFACE

Since the early summer of 1953, when employed by the
Saskatchewan Department of Natural Resources in their Forest
Inventory Division, the author has had a particular fascina-
tion for the Saskatchewan River., For at that time he
travelled its turbid waters from below Nipawin ninety miles
to Cumberland House., Riding the turbulent waters of the
Squaw and Tobin Rapids, little thought was held then that a
decade later the water above these rapids would be submerged
beneath ninety feet of placid reservoir waters,

It was with a considerable degree of pleasure, there-
fore, that the author accepted the assignment of inventorying
and assessing the recreational resources of that reservoir,

Appreciation is extended to the Saskatchewan Department
of Natural Resources for granting educational leave in which
to follow further academic pursuits; to Dr., C. R. Humphrys,
thesis committee Chairman for his counsel; to Assistant
Professors L. F. Twardzik and M. H. Steinmueller for their
constructive criticisms and imparted knowledge and to
Instructor L. M. Reid for his assistance at many stages of
the work.

Last, but certainly not least, the author is indebted

to his wife, for the hours of laborious '"rough draft" typing,
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and for her continual moral support and encouragement, with-

out which this study would never have been completed.
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CHAPTER 1

INTRODUCTION

In the spring of 1960, construction was started on a
two hundred thousand kilowatt power development on the lower
Saskatchewan River in the east-central portion of the
Province of Saskatchewan.,

Scheduled for completion by the end of 1964, the
development will have associated with it a 73,000 acre
storage reservoir backed up behind the power dam for a dis-
tance of 46 miles,

It was the purpose of this study to evaluate the
recreational resources of that reservoir and to discuss the
part it might play in the recreation activities of the

people, not only of the region but of the entire province,

Methods of Investigation

The field investigations associated with the study
were carried out by the writer during a five week period in
June and August of 1960, During that time, the shoreline of
the reservoir and its surrounding area were examined in
detail with the aid of aerial photographs and contour maps.
An aerial flight over the entire reservoir basin gave a
final bird's-eye view of the physical setting.

Personal discussions were held with engineers at the
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dam site regarding actual dam and reservoir operation. The
writer was also in attendance at two of the meetings of the
Squaw Rapids Power Project Liaison Committee held in the area
during that summer period., It was at such meetings that
problems, within the realm of any of the government agencies
affected by the project, were discussed,

Municipal clerks within an approximate fifty mile
radius of the impoundment were subsequently contacted by
letter for information as to the general attitude of the
local people towards the possible impact of the reservoir

upon their recreation habits,



CHAPTER 11

DESCRIPTION OF THE PROJECT

Location and Accessibility

The Squaw Rapids Development is the first hydro-
electric project to be undertaken by the Saskatchewan Power
Corporation.1 It will also be the first project constructed
on the river in the Province for the primary purpose of
power development.2

The site is located on the main stem of the
Saskatchewan River approximately 42 miles north-east of the
town of Nipawin. The site was selected as the most attract-
ive after a study of potential sites on the river by a
consulting engineering firm from Vancouver,

Plans for building the dam were announced by the
Corporation in the fall of 1959, and contracts were sub-

sequently let for site clearing and the major earthworks.

1The Sagkatchewan Power Corporation is a corporate
body consisting of members appointed by the Lieutenant-
Governor in Council, Established under the terms of the
Crown Corporations Act of 1947, and operating now under the
terms of the Power Corporation Act of 1950, its function is
the generation, transmission, distribution, sale and supply
of hydro and steam electric energy, as well as natural or
manufactured gas.,

2A multi-purpose, irrigation-power dam is currently
under construction on the South Saskatchewan River, eighteen
miles above Outlook, Saskatchewan, This is approximately
300 river miles above the Squaw Rapids dam,
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Construction of the dam was started early in the spring of
1960, and is scheduled for completion by spring of 1963,
Acquisition of privately owned and leased land in the flow-
age area was started in April of 1960 and by January of 1961
three-quarters of such land needed for the reservoir had
been acquired. The land ownership pattern is discussed fully
in Chapter 1IV.

Three gravel surfaced provincial highways presently
serve the general reservoir area. These are Highway 55 from
the west, and 35 and 23 from the south. The only highway
presently serving the reservoir basin directly is 35, which
skirts the northern margin, and will in fact be inundated at
its northern extremity. The south side of the reservoir is
served by a number of municipal earth roads only, with the
exception of the gravel surfaced "project access'" road;
constructed from Carrot River in the spring of 1960 to ser-
vice the power project. This road, of provincial highway
calibre, will eventually form an extension of Highway 23,
with a connecting spur from Nipawin to the west,

The towns of Carrot River and Nipawin, both vying as
"Gateway to the Squaw Rapids", are served by trunk lines of
the Canadian National and the Canadian Pacific Railways
respectively., Carrot River is the "end of steel".

Because of the attraction which it will afford, both
during construction and after completion, it is felt that a

description of the power project is merited.
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Project Statistics

The dam is of the earth fill type, 110 feet in height
and 2,000 feet in length. Dikes leading north and soufh
from the dam will protect the dam approaches to the highest
flood levels anticipated, as well as diverting these flood
waters, on the north side, to the emergency outlet provided
by the Torch River.

Associated with the dam is a power canal which will
carry water approximately 3 miles around the present Squaw
and Tobin Rapids to the powerhouse thus making the fall in
the river available for the generation of power. The power-
house, situated at the river's edge, will house six 33,500
kilowatt generators, providing an approximate annual output
of one billion kilowatt hours. The orientation of these
features is indicated in Figure 4.

The construction of the dam will create a reservoir
which will be used for regulating the flows. At the normal
operating elevation of 1,029 feet above sea-level, the
reservoir will extend upstream from the dam for 46 miles and
will be about 10 miles across at its widest place. Approx-
imately 1.78 million acre-feet will be stored in the reservoir
with the surface at 1,029 feet above sea level. Usable
storage will be 505,000 acre feet resulting from a drawdown
of 8 feet below the normal operating level.

The intention is for the Squaw Rapids Reservoir to be
filled during the spring months each year, and the water so

stored to be released in the winter months to supplement the



natural river flow,

Life expectancy of the hydro-electric machinery is
fifty years. The dam, however, can be considered as having
a one hundred year life - contingent upon many conditions
unknown at this time.3 Chief of these, siltation of the
basin, will be relieved to some extent by the South
Saskatchewan River Dam. Long term plans call for subsequent
power installations on the main stem which in turn will

relieve silting conditions in the Squaw Rapids reservoir.

Physiography of the Reservoir

The Squaw Rapids Development is situated in the broad
lowland of the Saskatchewan Valley in the Western Lake
Section of the great Central Lowland Province of North
America..4 This valley, which is about 40 miles wide descends
in a broad and subdued plain from a general elevation of
over 1,100 feet in the Carrot River and Nipawin Districts to
an elevation of 852 feet in the flood plain at The Pas in
Manitoba, where the Saskatchewan River and its combined
tributaries, the Torch and the Carrot Rivers, have cut a gap

through higher moraines to reach Cedar Lake and eventually

3
Letter from P. Warren McAra, Resident and Design
Engineer, Saskatchewan Power Corporation, Regina, Saskatche-
wan, February 7, 1961.

4
A. K. Lobeck, Physiographic Diagram of North America,
(The Geographical Press - C. S, Hammond & Co., Maplewood, New
Jersey, 1950), p. 6.




10

Lake Winnipeg, 255 miles downstream from the dam.5

The lowland plain was formed during retreat of the
glacial ice as an arm of glacial Lake Agassiz, the main body
of which was downstream of the Sipanok Channel in Saskatchewan
and Manitoba, This former lake floor has been modified in
recent times by the activity of the Saskatchewan and Carrot
Rivers in cutting through the lacustrine plain, depositing
sediments in the lower areas and building delta and levee
deposits in the flood plain. As a result of its origin, the
relief of the Saskatchewan Lowland is generally flat, with
the only major alterations being the channels of the
Saskatchewan, Whitefox and Torch Rivers, It is this relief
which sets the character of the reservoir and its adaptation
to recreation, as discussed in the following sections,

Lacustrine clay was deposited on the floor of the
glacial lake, with sand and silt laid down in the shoreline
areas, The extensive sand deposits on both sides of the
river approximately one-third of the length of the reservoir
upstream from the dam probably represent the beach line of
the receding glacial lake below the main beaches which mark
the upper limits of the former lake basin at its southern
and western margins on the slopes of the Pasquia and Wapawekka
Hills.,

It is these sand ridges which now support the pine

5J. S. Clayton and J. G. Ellis, Report on the Soils

of the Lower Saskatchewan Valley, Saskatchewan Soil Survey,
1952, p. 7.
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Figure 4. Diagramatic sketch of the project.

Figure 5, Aerial view of the project area looking
The lack of relief typifies the Lower Saskatchewan
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Figure 6, Aerial view of Squaw Rapids dam construction
looking upstream towards coffer dam., The observation pavilion
and picnic grounds are encircled in the background.

Figure 7. Aerial view of power station site showing
plant site, airstrip and cleared portion of power canal.
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Figure 8., Buttress dam and spillway structure under
construction looking south-east,

Figure 9. Buttress and spillway structures of the
dam looking west,
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forests that give to the reservoir area its primary aesthetic
value, as well as providing, where slopes at shoreline are

favourable, the best potential for beach development.

Hydrography of the Reservoir

There are a number of features in the hydrographic
pattern of the reservoir which are of major significance in
the determination of any recreational potential., These cover
such factors as the plan of operation of the dam and the
resultant water level fluctuations, reservoir surface area
and depth, shoreline length and character, probable water
quality, and reservoir sedimentation., Each of these was
studied in greater or lesser detail, dependent upon its ‘

relative importance in a recreation assessment, and the

information available in its appraisal,

Plan of Operation of the Dam

The value of a reservoir for recreation and wildlife
depends almost entirely upon the plan of operation of the
dam and the resulting effect upon water levels in the
reservoir, For this reason, power-plant reservoirs are
usually better adapted to recreational use and wildlife than
irrigation or flood control reservoirs, because a more con-
stant water level is required for operation of the generators
at maximum efficiency, Fluctuations of water level will
govern to é large extent the volume and variety of recreation
uses possiblé on a reservoir, In addition, it will also

control the selection of beach and park areas and the design
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and location of such recreation facilities as boat docks,
boat launching ramps and summer homes.

It has been assumed as a basis for this study, that
in accordance with engineering plans, water levels will
remain fairly stable throughout the primary recreation
months of June, July and August.

The full supply level or normal power pool elevation
is 1,029 feet above sea level. The maximum elevation of the
reservoir anticipated, the hypothetical flood level, is
1,041 feet above sea level, This can be expected to occur,
on the basis of the limited records available (44 years) only
once in approximately 10,000 years. The minimum elevation
is 1,021 feet above sea level - allowing for an 8 foot draw-
down from the normal surface elevation. According to the
engineering plans, the probable beach area will be between
the 1,029 and the 1,033 foot contours.

The Saskatchewan River watershed embraces two geo-
graphical areas having widely divergent meteorological
conditions and drainage characteristics. These are the
Great Plains and the Rocky Mountains. Marjorie Campbell
phrased it well when she wrote in her treatise on the river,
"The Saskatchewan, they say, drains the Rocky Mountains into
the Atlantic Ocea.n."6 As a result of this disparity, the

Saskatchewan River in the reservoir area experiences two

6
Marjorie Wilkins Campbell, The Saskatchewan. Rivers
of America Series (New York: Rinehart & Co., inc., 1950)
p. 17. .
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peaks of high water, The first of these - a spring crest of
short duration in April and May - is due to run-off of snow-
melt on the prairies. A second more prolonged flood with
higher discharges develops to peaks in June and July as a
result of snowmelt in the mountains,

The reservoir will fill in April or May with the
waters of the spring "break-up" and receive a further crest
in July. The level would be above normal in these periods.
The drawdown of the reservoir would continue for the
remainder of the year until a minimum level is reached just
before the anticipated spring crest,

It appears therefore, that during the recreation
season of June, July and August, drawdown below the normal
elevation of 1,029 feet will not be a problem. Above-normal
levels, presumably, as mentioned previously, to a level of
four feet in excess of normal may interfere with certain
recreational uses., This relatively minor fluctuation should
not create undue hardship to summer recreationists, if prior
allowance is made in the layout of areas and facilities.,

The relatively favourable summerAwater level condi-
tion, of course, will not alleviate the detrimental affects
upon fish and waterfowl habitat of the eight foot drawdown

experiencedduring the winter months,

Surface Area and Depth
Due to the nature of the topography of the Saskatchewan
Valley Lowland, the reservoir will show two distinct and

separate configurations., For the upper two-thirds of its
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length it will be confined essentially to the present valley
of the river, to the extent that in its upper reaches it will
mean only a slight raising of the river in its present channel
to a point often reached, even now, in flood stage. This
portion of the reservoir, the upper two-thirds, will have a
maximum width of only two and a half miles and will average
slightly over one mile wide.

| Over the lower one-third of its length the reservoir
will be of an entirely different nature, for here its waters
will lap once more over the lacustrine deposits laid down
in this same depression some ten thousand years ago by
ancient Lake Agassiz., With gradients as low as four feet in
a mile aiong its margin, this large area, ten miles wide at
full supply level, will be affected most by reservoir draw-
downs. As a result of the low gradient, the probable beach
area between the 1,029 foot and the 1,033 foot contour will
extend for distances of as much as one mile., That is, a four
foot raising of the water level above the normal pool eleva-
tion of 1,029 would méve the shoreline a mile laterally.
Winter drawdowns would exhibit an even more impressive con-
trast, Drawdown from the anticipated summer high of 1,033
feet to the minimum low expected of 1,021 feet, would mean
a lateral movement in the shoreline of this area of as much
as four miles. Needless to say, such portions of the
reservoir shoreline do not lend themselves favourably to
development for most forms of water recreation.

Ironically, a considerable network of drainage ditches
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constructed over the past twenty years to reclaim much of the
land in this portion of the reservoir basin will be inundated,
These ditches may be valuable as connecting waterways for
residual pools of water remaining after the level of the
reservoir is lowered.,

The finer texfured silty soils of this lagoon-like
area stand also in marked contrast to the courser sands of
the reservoir shoreline farther upstream. These differences
were of primary importance in the assessing of relative
recreation values for portions of this reservoir,

The pre-existing topography has had a further effect
on the reservoir in establishing the character of the shore-
line. For the most part the reservoir will have a very
regular shoreline, broken only by the sinuous character of
the present river channel., No islands will be created by
flooding the proposed reservoir. The present alluvial
islands laid down by river deposition are of a temporary
nature and will be inundated under forty to eighty feet of
water,

This regularity of the shoreline can be best in-
dicated by a comparison of the shore development of this
reservoir with that of other reservoirs and natural lakes,
both in the area and elsewhere,

The '"shore development factor'" of this reservoir,

which is the ratio of the actual length of the shoreline to
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the minimum that would contain the surface area is 2.8,
This is indicative of a regular shoreline and compares closely
to the shore development factor of 2.4 of Namew and Cumber-
land Lakes, two lakes of the Saskatchewan Valley approximately
sixty miles downstream to the north and east.8 Lakes of the
southernmost part of Saskatchewan, often considered to be
the '"flat'" region of the province, usually display a shore
development factor between three or four, That of the large
South Saskatchewan River reservoir, for instance, will be
3.4. Many of the deeply indented shorelines of the
Precambrian Shield lakes to the north, with their myriad
islands, have factors of around fourteen. On the extreme
side are some of the intensely used reservoirs in the United
States, such as Lake Texoma behind the Denison Dam with a
shore development factor of twenty-nine and Lake of the
Ozarks in Missouri with a factor of forty.

The nature of the shoreline is of more than passing
interest for it is tied in closely with the relative value
of the reservoir for recreation. Aside from aesthetic
considerations, the lack of any significant bays, inlets or
islands can be a detrimental factor influencing boating use,

in that no protection is offered from any of the prevailing

This factor represents the ratio of the reservoir
shoreline length to the circumference of a circle which
would contain the reservoir area.

8E. B. Reed, Limnology and Fisheries of Cumberland and
Namew Lakes of Saskatchewan, A Report to the Saskatchewan
Fisheries Laboratory, Dept. of Natural Resources, Saskatoon,
1959. (Unpublished), p. 6. -
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winds, This also increases shoreline erosion., An irregular
shoreline also offers considerably more scope for the
development of a park and more frontage is available for
other riparian uses. From the standpoint of water sports,

a deeply indented shoreline can be an advantage in that there
is a quicker warming of the inlet waters to a degree suit-
able for use.

Unlike its counterpart on the South Saskatchewan
River the Squaw Rapids Reservoir will be a relatively shallow
body of water. Being confined essentially to the valley of
the river, which has established a gradient of 1.3 feet per
mile from Nipawin to the dam site, there will be a gradual
decrease in depth as one proceeds upstream from the dam,

The deepest point will be directly above the dam;
approximately ninety feet of water at full supply level. The
central portions of the resefﬁoir, the area where the
greatest amount of shoreline recreation use can be antic-
ipated, will have an average depth of seventy feet.

The large lagoon-like basin to the south and west of
the dam will not be very deep. Soundings in -its deepest
portion will be only thirty feet, and over much of it will

be from four to ten feet.



CHAPTER III

RECREATIONAL RESOURCES

Recreational Aspects of the Dam

The Squaw Rapids Dam, although it is rated second to
the South Saskatchewan River Dam in size, will be the first
of the two completed. It will be the only dam on the river
in the Province created solely for the development of power}
Because of the interest thus created, the dam and its
associated canal and power house can be expected to attract
numerous sightseeing visitors, The massive concrete spill-
way, the outlet works to the spillway and canal and the
powerhouse itself with its large generators in operation
will be of most interest to visitors,

Although present attendance figures are unavailable,
an indication of the fascination which the dam construction
holds is evident in the fact that nearly 6,000 people visited
the site during the first half of the summer of 1960 - the
first year of construction., This figure would no doubt have

been much higher if an active publicity program had been

The only existing major hydro-electric power develop-
ment in the Province of Saskatchewan is that of the Churchill
River Power Company at Island Falls on the Churchill River
140 miles to the north, This plant supplies electric power
for the smelters at Flin Flon, Manitoba.
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launched, Public information releases were held to a minimum
in order to promote safety and to prevent interference with
construction. The reason for this policy was the lack of
convenient access and suitable points from which to view the
construction.2

In order to accommodate those intrepid visitors who
did arrive, a small information building and lookout point
were constructed by the Saskatchewan Power Corporation just
above the dam on the south side of the river, Associated
with this point is a day use picnic area developed by the
Department of Natural Resources for the convenience of
visiting sightseers, approximately a quarter of a mile up-
stream, Both these developments were located in such a
manner that the public by-passes the principal construction
areas in arriving at them, thus minimizing interference with
construction traffic. (See Figure 6.)

Both picnic area and information centre are located
so that they are only slightly above the reservoir surface
at the probable upper beach level of 1,033 feet above sea
level - a two foot rise in the water above this level would
inundate the area, For this reason an alternate location
will have to be found for them, which will act as the focal
point for visitors to the dam site, Such sites are not
easily found in the immediate area.

The landscape in the general vicinity of the dam

2
Minutes of the Squaw Rapids Power Project Liaison
Committee Meeting, January 25, 1960.
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consists of a poorly drained swamp and quite definitely lacks
aesthetic appeal. The major vegetative cover is black spruce
(Picea mafiana) and tamarack (Larix laricina) with scattered
patches of white spruce (Picea glauca). Diréctly above the
river in the better drained sites, aspen (Populus tremuloides)
and white birch (Betula papyrifera) provide a more pleasing
environment - it is through such stands that the old '"Pas
Trail'" winds and where the present picnic grounds are
located.

Alternate possible locations for the picnic site are
close to the entrance gate, which unfortunately is approx-
imately three miles from the dam site, or in the vicinity of
the powerhouse, the latter having other than access, distinct
advantages over the former location., An observation building
at either of these alternate locations would be useless for
viewing the dam and spillway but it could be located some-
where inside the triangular area between the canal and the
dam. This would depend upon the final policy decision of
the Saskatchewan Power Corporation regarding public access
in the vicinity of the project,

Although rather small, the present information build-
ing would suffice until the demands to be met are better
known.

Guided trips through the powerhouse, model exhibits
and other means of explaining the.purpose of the project and
how it works should be part of the public information service

provided at the site in future., A 16 mm, colour film of the
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operation, made during the course of construction by the
Department of Industry and Information should be a valuable
contribution to such a public service. Such public informa-
tion services have become standard procedure at most modern
power developments reaching their zenith at such places as
Niagara's Sir Adam Beck #2 Generating Station and the Robert
Saunders Generating Station on the St., Lawrence River,

Because of the attraétion which the development will
have for recreationists in the future, the need for considera-
tion of preserving any recreational values adjacent to the
project site was recognized at an early date, and a recommen-
dation to this effect was made to the Saskatchewan Power
Corporation by the Department of Natural Resources.3

Access to the dam will be from the south only, over
the newly constructed project access road, since the now-
existing trail on the north side of the river will be
inundated even at normal pool elevation. On the north side,
the approaching road - Provincial Highway 35 from Whitefox -
will terminate at the water's edge six miles from the dam.
This feature has also precluded the possibility of a road
crossing the dam.

The lack of an access road around the reservoir is
unfortunate. Existing access roads will closely parallel the
reservoir shoreline and an encircling road, a portion of it
crossing the dam, would be a decided advantage to recrea-

tionists as will be shown in a later chapter.

3Liaison Committee Meeting, August 19, 1960.
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In its report on the recreation resources of the then
uncompleted Denison Dam on the Texas-Oklahoma border, the
National Park Service mentions in particular the recreational
asset of a drive across the top of that dam and the command-
ing view it would afford of the broad reservoir above and
the narrow river below,

As good fishing is usually associated with the water
just below such dams, "tail-water" fishing can be expected
to be popular in this vicinity - both below the dam and at
the tailrace of the powerhouse, if a suitable pool exists at
these points. Because of the canal associated with this
project, blocking ready access to the south side of the river
below the dam, and the inaccessibility of the north shore
at the dam, shoreline fishing may be festricted to the water
just below the powerhouse. This again will depend upon the
stand which the Power Corporation takes with regard to
public access in the immediate vicinity of the dam, the
canal and the powerhouse. There has been no formal agreement
made between the Saskatchewan Power Corporation and the Depart-
ment of Natural Resources in this regard to date,

Boat access to the river downstream of the dam and
the powerhouse will be difficult, for here the river lies
fifty to sixty feet below steep cut banks, A road constructed

into the river bank would have to be an all-weather type

4
U. S. Dept., of the Interior, National Park Service,
Recreational Resources of the Denison Dam and Reservoir
Project, (Washington: U.S. Government Printing Office, 1943),

p.
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with sufficient‘room for car and boat-trailer parking and
manoeuvering at the river's edge. Demands for such access
would have to be considerable to justify the investment,
although savings could be made by providing it while con-
struction equipment is in the area.

There appears to be no general policy on the use for
fishing of tailwater areas below major dams in the United
States. The Sport Fishing Institute in an article on the
subject decried this deficiency, and the great loss of
excellent fishing which resulted from restrictions on the
use of tailwater areas for fishing.5 Restrictive zones
ranging from half a mile below the large Garrison Reservoir
Dam on the Missouri River to fifty yards from the base of
the Army Corps of Engineer's Fort Gibson Dam in Oklahoma
exist. Fishermen on Tennessee Valley‘Authority waters on the
other hand, are able to fish right up to the downstream
faces of the dams if they want to.

In summary; the Sport Fishing Institute suggests that
" ., . . by educating the fishermen to the general pattern
of opefations of thé dams, including the various hazards
that do exist or can develop, and enforcing fundamental
rules for safety such as the operation of boats, safety
equipment requirements, etc., fishing in a tailwater close

to dams appears to be about as safe as anywhere."6

5"Ava.ilability of Tailwater Fishing," S.F.I. Bulletin,
No. 115, Sport Fishing Institute, June, 1961, pp. 1-2.

6
Ibid., p. 2.
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Sport Fishing Potential

Fishing ranks high among the summer activities
favoured by Saskatchewan recreationists, For this reason,
the fisheries potential of the reservoir must be taken into
account in any discussion of its possible value for recrea-
tion,

Because of a lack of fundamental data and the great
number of variables involved however, any assessment of the
sports fishing potential must be of a conjectural nature.
Atton, in a brief report on the sport fisheries potential
of the South Saskatchewan River reservoir described only
features of the reservoir which would tend to be beneficial
in contrast with a number of features which would be detri-
mental.7 He was non-committal as to whether the fishing
would be good, bad or indifferent.

Due to the great number of natural lakes in the
Province now supporting not only angling but commercial
fishing, and the relative newness of reservoir fishing,
research has been limited almost completely to the former,
However, on the basis of conditions expected to prevail on
the South Saskatchewan reservoir and their effect on the
fishing potential there, some comparisons can be made with
respect to the Squaw Rapids reservoir.

Thermal stratification resulting from the great depth

7F. M. Atton, Sport Fishery Potential of the South

Saskatchewan Reservoir, Report to the Recreation Committee,
South Saskatchewan Project, May, 1960. (Unpublished), pp. 1-5.
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of the South Saskatchewan reservoir should provide suitable
cold water environment for whitefish, pickerel, pike and
goldeye populations. The average annual flow of the South
Saskatchewan River approximates the volume of this reservoir,
so that flushing time (the time to replace the water volume
if the reservoir were drained) is only 1.2 year. This, it
was felt, would seriously reduce plankton production. The
annual drawdown regimen of forty feet and the resultant
freezing of the exposed bottom could mean considerable
destruction of bottom organisms., In comparison, the Squaw
Rapids reservoir will have fluctuations amounting to twelve
feet from highest to lowest water levels, with a maximum
drawdown of eight feet below normal occurring during the
winter months,

This operational procedure will place it in a rela-
tively better position than its southern counterpart,
although there are too many unknowns to make a categorical
statement that fishing will be good., With regard to water
levels, Bennet cites Eschmeyer as stating that several
permanent-level pools on the Tennessee Valley Authority
impoundments had provided poorer fishing than had other
reservoirs that are subjected to wide.fluctuations in water
levelé. He suggested that " , . . the winter drawdown
apparently limits the abundance of rough fish (by limiting

their food) without serious injury to the game fish
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populations."8 This concept was substantiated by Bennet in
his studies of drawdown effects upon the fish of Ridge Lake,
an impoundment used as an outdoor laboratory in Illinois.9

That fluctuating water levels could have beneficial
as well as detrimental effects upon fish populations was
found by Wood in his study of a number of Tennessee Valley
Authority impoundments.10

With a storage capacity of 1.8 million acre feet and
an average annual river flow of 13.7 million acre feet,
flushing time for the Squaw Rapids reservoir would be in
the order of only forty-seven days. That is, the reservoir
waters could be replaced almost eight times yearly. This
would seriously reduce plankton production,

At the South Saskatchewan reservoir, approximately
thirty-eight per cent of the bottom would be exposed at low
water.11 The Squaw Rapids reservoir with its more limited

drawdown and lesser shoreline development would have a

maximum of approximately fifteen per cent of the bottom

8
G. W. Bennet, "The Effects of a Late Summer Drawdown

on the Fish Populations of Ridge Lake, Coles County, Illinois,
Trans. of 19th North American Wildlife Conference, March,
1954, p. 259.

9Ibid., Pp. 259-270.

1ORoy Wood, "The Significance of Managed Water Levels
in Developing the Fisheries of Large Impoundments,' Journal
of Tennessee Academy of Science, Vol. 26, No., 3, July, 1951,
pp. 214-235, For some of the detrimental effects see U.S.
Dept. of the Interior, National Park Service, A Survey of the
Recreational Resources of the Colorado River, p. 105,

11Atton, p. 3.
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exposed at the lowest proposed level. There would con-
sequently be less damage done to bottom organisms,

The condition of the upstream waters during the
winter months may be the key to the relative success or
failure of areasonable sports fishery in the Squaw Rapids
reservoir. Reed found in 1957 that sulphate, chloride,
alkalinity and hydrogen ion content increase markedly during
the period in which the Saskatchewan River is ice covered.1
This condition occurring at the same time that dissolved
oxygen content is drastically reduced, does not produce an
environment favourable to a fish population. Reed suggests
that many fish, unable to winter in the river, either die
or migrate,

The Squaw Rapids reservoir is in a much less favour-
able position as regards pollution than its counterpart to
the south. The North Saskatchewan River suffers.extensively
from pollution before reaching Saskatchewan.

In his biological study of the Saskatchewan River,
Reed found that, '"The Saskatchewan between the forks and
Cumberland. Lake shows the effect of the polluted condition

of the North Branch during winter. The volume of the river

12
E. B. Reed, A Biological Survey of the Principal

Rivers of the Saskatchewan River System in the Province of
Saskatchewan 1957 and 1958, A Report to the Saskatchewan
Fisheries Laboratory, Dept. of Natural Resources, Saskatoon,
1959, (Unpublished), p. 14.

13
Ibid., p. 124,




31
in relation to volume of wastes prevents serious pollution
during summer,'

The marginal winter conditions prevailing for fish in
the main stem of the river could be drastically upset by
further pollution in the South Branch. And the greatest
threat here is from the City of Saskatoon. Reed found,
although admittedly from too limited a sample to make a
general statement, a decrease in oxygen content which co-
incided with a period of rapid population growth in that
City.15 According to Reed, "If severe conditions are allowed
to develop in the South Branch below Saskatoon, this area of
recruitment will be lost and the entire angling resources
of the North, the South below Saskatoon and the Saskatchewan
from the forks to the Manitoba border lost."16

Oxygen content of the South Branch could also be
influenced by conditions in the South Saskatchewan reservoir,
In his study, Reed felt that some improvement could come about
in the river below the dam through the increased winter flow
which would be an aid to dilution of waste effluents.17
This in turn would depend upon the oxygen content of the
waters reaching Saskatoon. There is a strong possibility of
winter stagnation in the upper reservoir, If drawdown is

taken from the deep waters near the bottom of the dam, it

14
Ibid., p. 4.

15 1pid., p. 123.

16 1piqa., p. 125,

17 1pid., p. 126.
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is possible that water low or even lacking in oxygen would
constitute the flow below the dam in winter. Very little
re-oxygenation under the ice can be expected between the dam
and Saskatoon, Water low in oxygen would only worsen condi-
tions of pollution below Saskatoon. According to Reed,
"Oxygen exhaustion in the South Branch between Saskatoon
and the forks comparable to that in the North above the forks
would make conditions untenable in winter for fish at least
as far as Cumberland House."18 Such waters reaching the
Squaw Rapids impoundment, which will already have a great
volume of decay products, will not create the best of condi-
tions for fish populations,

Should drawdown of the South Saskatchewan Reservoir
be from its upper levels on the other hand, and an improve-
ment occur in Saskatoon's pollution situation, the relatively
small volume winter flows would have little effect upon the
large volume of the Squaw Rapids reservoir, occupied as it
will be by the diluted summer and fall flows,

At the presené time goldeye (Amphiodon alosoides) and
northern pike (Esox lucius) are the chief angling species of
the river, with lesser numbers of walleye or pickerel
(Stizostedion vitreum). A considerable number of rough fish,
notably long nose sucker (Catostomus catostomus) and northern

suckers (Catostomus commersoni) are also taken by anglers,

18Ibid., p. 125,

19
Ibid., p. 129,
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In a memo to the Director of Fisheries, Biologist
R. P. Johnson, wrote:

"The larger fish expected to be in the reservoir
[Squaw Rapidéfare goldeye, sauger, walleye, pike,
perch, burbot, common suckers, northern sucker,
quillback sucker, red-horse suckers and sturgeon,
The first five species will probably be of import-
ance to the sport fishery. The possibilities of
introducing lake trout for sport fishing and white-
fish for commercial fishing are poor, as both these
need colder water for survival., The depths of the
reservoir will not induce thermal stratification
and protect the cold deeper layers of water from
becoming too warm for these species. Other trouts
such as rainbows do not survive well in the pre&&nce
of predators such as pike, pickerel and perch.,”

As already mentioned, goldeye constitutes the
principal species fished at present, Reed presents consid-
erable evidence that would indicate that migration of gold-
eye preva.ils.21 On the limited information available, there
appears to be a spring spawning run into the upper reaches
of both forks, and a downstream movement each autumn below
Cumberland Lake even as far as The Pas,

According to the construction schedule for the dam,
complete closure of the river should be achieved early
enough in 1962 that the spring flood will be carried over
the spillway floor. This would prevent the upstream move-
ment of extensive numbers of the goldeye and could have a

great effect upon this species.

One phenomenon characteristic of new impoundments may

20
R. P. Johnson, Memo to Director of Fisheries,

Saskatchewan Department of Natural Resources, November, 1959,

21
Reed, A Biological Survey . . . , pp. 84-87.
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well be repeated in the Squaw Rapids, This is an initial
high game-fish productivity followed by a gradual decline
over a period of six or seven years, Bennet found such a
cycle of transition in his Illinois Studies.22 Tarzwell,
in his creel cénsus studies on four Tennessee Valley
Authority reservoirs found thatthe second year of impound-
ment is most productive for game fish, but during the third
and fourth years game fish tend to decrease and coarse fish
tend to increase.23 Closer to home, Lyomns, in referring to
the Tweedsmuir Park reservoir in west-central British
Columbia, reported that in the years immediately following
impoundment ""fish populations soared."2

One area in which improvement can be expected is the
tailwater fisheries.25 The waters appearing below the dam
and the powerhouse will be taken from the upper level of the
reservoir. As a result water temperatures and oxygen con-
tent should be more favourable than if taken from the depths

behind the dam, The reservoir will also act as a settling

22Bennet, P. 260,

23C. L. Tarzwell, "A Second Season of Creel Census on
Four Tennessee Valley Authority Reservoirs," Trans. of 6th
North American Wildlife Conference, 1941, p. 213.

2

4C. P. Lyons, B. C. Dept. of Rec. & Cons., Parks
Branch, letter, June 30, 1961.

5A good discussion of this aspect of reservoir fish-
ing is given by D. W. Pfitzer in "Investigations of Waters
Below Storage Reservoirs in Tennessee,'" Trans. of 19th North
American Wildlife Conference, (Washington: Wildlife
Management Institute, March, 1954), pp. 271-280,
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basin for much of the silt and detritus which was formerly
moved downstream by the natural river flow, Clearer waters
should therefore prevail for considerable distance down-
stream,

It is with respect to winter conditions that the
greatest improvement will probably accrue. With power
development operating at even two-thirds capacity, downs tream
flows will approximate 17,000 cubic feet per second con-
trasted to present winter monthly averages of as low as
3,600 cubic feet per second in February.

As mentioned previously, the many variables involved
make forecasting future fish populations in the reservoir,
with any degree of accuracy unlikely. It does appear safe
to say, however, that the sport fishing on the reservoir will
probablj not be above average in the long run, and with the
great number of already existing natural lakes to the north
supporting excellent fishing, the reservoir fishing would
have to be above average to compete with these natural lakes,

Much will depend, of course, on the fisheries manage-
ment which is initiated on the reservoir. Tarzwell, follow-
ing his studies of fish populations in Wheeler reservoir on
the Tennessee River emphasized that ", . . every effort of
management in newly impounded waters should be directed
towards preventing the increase of the