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I  AN INTRODUCTION TO THE SOUTH SASKATCHEWAN RIVER BASIN 

I.1  The Saskatchewan River Basin 

The South Saskatchewan River joins the North Saskatchewan River to form one of the largest river 

systems in western Canada, the Saskatchewan River System, which flows from the headwater 

regions along the Rocky Mountains of south-west Alberta and across the prairie provinces of 

Canada (Alberta, Saskatchewan, and Manitoba).  The Prairie physiographic region is characterized 

by rich soils, thick glacial drift and extensive aquifer systems, and a consistent topography of broad 

rolling hills and low gradients which create isolated surface wetlands.  In contrast, the headwater 

region of the Saskatchewan River (the Western Cordillera physiographic region) is dominated by 

thin mineral soils and steep topography, with highly connected surface drainage systems and 

intermittent groundwater contributions to surface water systems.  As a result, the Saskatchewan 

River transforms gradually in its course across the provinces: from its oxygen-rich, fast flowing and 

highly turbid tributaries in Alberta to a meandering, nutrient-rich and biologically diverse prairie 

river in Saskatchewan. 

There are approximately 3 million people who live and work in the Saskatchewan River Basin and 

countless industries which operate in the basin as well, including pulp and paper mills, forestry, oil 

and gas extraction, mining (coal, potash, gravel, etc.), and agriculture.  As the fourth longest river 

system in North America, the South Saskatchewan River Basin covers an incredibly large area, 

draining a surface of approximately 405 860 km² (Partners FOR the Saskatchewan River Basin, 

2009).  Most of the water that flows in the Saskatchewan River originates in the Rocky Mountains 

of the Western Cordillera, although some recharge occurs in the prairie regions of Alberta and 

Saskatchewan through year-round groundwater contributions, spring snow melt in March or April, 

and summer rainfall in May and early July (J.W. Pomeroy, D. de Boer, and L.W. Martz, 2005).  

Generally, there is little local runoff in the prairie regions to the Saskatchewan River, however, 

particularly during years with little precipitation.  As a result, the flow in the river relies heavily on 

the contributions from Alberta’s snowpack and summer rains which fall in the mountains, and in 

turn, future water supply in this river will be sensitive to climate changes that affect the 

precipitation in western regions of Canada. 
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I.1.i  Water Use 

Water allocation in the Alberta portion of the South Saskatchewan River Basin has been effectively 

closed by the government of Alberta.  As of 2007, the Minister of Alberta Environment decreed that 

all un-allocated water in the Oldman, Bow, and South Saskatchewan River sub basins be restricted 

for use by First Nations, provincial Water Conservation Objectives, storage development in support 

of improved aquatic ecosystems or for currently license holders, or to honor existing applications, 

with no new applications or licenses to be accepted by the ministry (AMEC, 2009).  Total licensed 

water allocation for the South Saskatchewan River sub basin is 1 419 730 dam³ form surface water, 

and 18 995 dam³ from groundwater (Partners FOR the Saskatchewan River Basin, 2009). 

Approximately 45% of the total population in Saskatchewan relies on the South Saskatchewan 

River for their daily water needs.  The single largest water license from the South Saskatchewan 

River is for the Queen Elizabeth Power Station, followed closely by the Medicine Hat thermal 

generating station.  The largest water loss from the South Saskatchewan River System is 

evaporative losses from Lake Diefenbaker.  Although this is a natural process, the large surface area 

of Lake Diefenbaker (a man-made reservoir) is a contributing factor.  Water users from the South 

Saskatchewan River include municipalities supplying drinking water, diversions to the Qu-Appelle 

River System for use in the southern portions of the province  (including Regina and Moose Jaw), 

irrigation for agriculture, and industrial water users (figure 1). 

 

Figure 1: Water allocation and consumption from surface water in the South Saskatchewan River Basin, Partners 

FOR the Saskatchewan River Basin, 2009 (figure 9.4). 
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According to the State of the Watershed Report by Saskatchewan Environment (figure 2), average 

domestic water consumption for the South Saskatchewan River Basin is higher than most other 

watersheds in Saskatchewan, at more than 479 litres per person, per day (Saskatchewan Watershed 

Authority, 2010).   

 

 

Figure 2: State of the Watershed Report 2010, figure 126.  Estimate of per capita daily water consumption 

(residential, business and municipal use) by watershed.   
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I.2  Drainage Basins of  the Saskatchewan River 

Based on surface topography which ultimately drives the direction of surface water flow, the 

Saskatchewan River can be divided into several drainage basins.  The two major tributaries of the 

Saskatchewan River are the North and South Saskatchewan Rivers, which are fed by a number of 

smaller tributaries and their associated drainage areas.  The North Saskatchewan River includes 

flow from the tributaries of the Vermillion River and Battle River. Although the drainage basins of 

Sounding Creek and Eagle Creek are sometimes considered part of the North Saskatchewan River’s 

total drainage, they are not directly connected to it.  The South Saskatchewan River is fed by three 

major tributaries: the Red Deer River, Bow River, and Oldman River systems.  Downstream of the 

confluence of the North and South Saskatchewan Rivers, the Saskatchewan River flows through the 

Saskatchewan Delta into Manitoba, then down into Lake Winnipeg and eventually drains into 

Hudson’s Bay through the Nelson River. 

There are several major cities which are located on the banks of the South Saskatchewan River and 

its tributaries, including the City of Banff and Canmore in the upper reaches of the Bow River, with 

Cochrane and the City of Calgary along the middle reaches.  On the Oldman River, the largest city 

is the City of Lethbridge.   The largest city on the Red Deer River is the City of Red Deer, followed 

by Drumheller. 

Communities along the South Saskatchewan River include the City of  Medicine Hat, Town of 

Outlook, and the City of Saskatoon. The towns of Warman, Osler, and Martensville are located 

close to, but not actually on, the South Saskatchewan River.  The City of Swift Current is located on 

Swift Current Creek, a major tributary of the South Saskatchewan River in Saskatchewan. 
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I.3  Eco-sites and Eco-regions 

The National Ecological Framework for Canada established by the Ecological Stratification 

Working Group in 1995 (Ecological Stratification Working Group, 1995) specifies a total of 15 

Ecozones and 194 Ecoregions for Canada.  Ecozones include broad areas of Canada with similar 

physiographic and ecological characteristics, and includes the Arctic Cordillera, Northern Arctic, 

Southern Arctic, Taiga Plains, Taiga Shield, Boreal Shield, Atlantic Maritime, Mixed Wood Plains, 

Boreal Plains, Prairies, Taiga Cordillera, Boreal Cordillera, Pacific Maritime, Montane Cordillera, 

and the Hudson Plains regions.  The approximate spatial extent for each these Ecozones is shown 

below: 
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Each Ecozone can be further divided into Ecoregions, of which there are 194 across the entirely of 

Canada.  The division of each Ecoregion is based on a prominent set of biophysical, biological, 

climate, and physiographic features.  

Three Ecozones are contained within the boundary of the South Saskatchewan River basin: the 

Prairies, the Boreal Plains and the Montane Cordillera. The following discusses these Ecozones and 

the Ecoregions within them, as described by Ecological Stratification Working Group (1995), unless 

otherwise stated. 

 

I.3.i   The Prairie Ecozone 

Characterized by the presence of open grasslands, this Ecozone is located in the southern part of 

Alberta, Saskatchewan and Manitoba, and extends through the majority of the Saskatchewan River 

Basin. It is consists of level to gently rolling plain, with limited forests, and a sub humid to semiarid 

climate. Historically dominated by native mixed-grass and fescue prairie, this region has been 

significantly altered by human development, with approximately 8O% of the region under 

cultivation (Acton et al, 1998).  

The climate in the Ecozone is considered Continental, ranging from sub humid to semi-arid with 

short hot summers and long cold winters, low levels of precipitation, and high evaporation. Mean 

annual temperatures range from 1.5°C to 3.5°C. The average winter temperature ranges between -

12 to -8 and average summer temperature are between 14 and 16. Average annual precipitation is 

quite varied, ranging from 250 mm to slightly less than 700mm.  

Agriculture is the dominant land use in this region, producing grains, oilseeds and animal 

products. Other activities in this Ecozone include mining (coal, potash, mineral), and oil and gas 

production. 

 

I.3.ii The Aspen Parkland Ecoregion  

This Ecoregion is considered to be a transition between the grasslands in the south to the boreal 

forest in the north, and can be found in the north-eastern and north western extent of the South 

Saskatchewan River Basin. Most of this region is now farmland, but in its native state the landscape 
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consisted of trembling aspen stands, mixed tall shrubs and intermittent fescue grasslands. This 

region has a humid continental climate with short, cold summer and long, cold winters, with a 

mean annual temperature of approximately 1.5°C. Mean annual precipitation ranges 400-500mm. 

Underlain by Cretaceous shale, Black Chernozemic soils prevail as a result of large contributions of 

organic matter from fescue grasslands and slower rates of decomposition due to the cooler climate. 

 

I.3.iii Moist Mixed Grassland Ecoregion   

This Ecoregion represents the northern extension of open grasslands in the Prairie Ecozone. It 

typically includes a broad plain, interrupted by deep valleys and hilly uplands. Brown Chernozemic 

soils are dominant, with areas of Soloetzic soils. Native grasslands are dominated by spear grass 

and wheat grass, with a variety of deciduous shrubs and aspen commonly occurring near wetlands.   

With semi-arid moisture conditions, the mean annual precipitation ranges from 350-400 mm. The 

mean annual temperature is 2.5°C. 

 

I.3.iv Mixed Grassland Ecoregion   

This Ecoregion can be found large area of the South Saskatchewan River Basin, in southwestern 

Saskatchewan and southeastern Alberta. It is a semiarid region, conducive to short warm summers 

and long cool winters, with a mean annual temperature of 3.5°C and a mean annual precipitation 

that ranges 250-350 mm. It is naturally vegetated by spear grass, blue grama grass, and wheat 

grass. The soils are mainly Brown Chernozemic with areas of Solonetzic soils. About half of this 

region is cultivated with the remainder being used as pasture or rangeland.  

 

I.3.v  Cypress Upland Ecoregion 

Representing a relatively small area within the South Saskatchewan River Basin, this rolling upland 

is found in southeastern Alberta and southwestern Saskatchewan. This upland area rises abruptly 

in elevation above the surrounding plains. Only slightly altered by agricultural use, vegetation 

ranges from fescue and wheatgrass to mixed forests of lodgepole pine, white spruce and aspen. 

Dark Brown soils are found in the grasslands at the base of the upland, and Black and Dark Gray 
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soils are found on the top of the plateau. The climate is cooler and more moist than the 

surrounding grassland, with a mean annual temperature of approximately 3 °C and a mean annual 

precipitation ranging between 325 and 450 mm. 

 

I.3.vi Fescue Grassland 

This region is found in southwestern Alberta along the face of the Rocky Mountain foothills. Lying 

within the Chinook belt, it has relatively mild, warm summers and winters. The mean annual 

temperature is approximately 3.5 °C., with a mean annual precipitation ranging from 400-450 mm. 

The fescue grassland is underlain by sandstones and shale with a surface of loamy glacial till and 

clayey lacustrine deposits, dominated by Chernozemic Black soils. Although much of the Ecoregion 

is cultivated, the native grassland consists of rough fescue, Parry oat grass, june grass and wheat 

grass with an abundance of forbes. 

 

I.3.vii The Montane Cordillera Ecozone 

This Ecozone is a mountainous and rugged region that extends from southern British Columbia to 

southwestern Alberta. It can be found in the western portion of the South Saskatchewan River 

Basin, and includes the Eastern Continental Ranges and the Northern Continental Divide 

Ecoregions. 

It is the most diverse and varied of all Ecozones, ranging from alpine tundra to dense conifer 

forests to dry sagebrush and grassland. Plains and valleys consist of glacial moraine and fluvial and 

lacustrine deposits, while mountains consist largely of culluvium and rock outcrops.   

The climate in this region varies with altitude, ranging from subarid to arid in southern, lower 

valleys to humid and cold at higher elevations and in northern reaches.  Annual precipitation 

ranges from 1200-1500 mm, while arid valleys and plateaus in the south may receive less than 300 

mm. The mean annual temperature range can range between 0°C in the northwest, to 7°C in the 

Okanagan area.  
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Significant human activities include forestry operations, as well as mining, oil and gas production 

and tourism. Row crops and hay are grown near valley streams, where water is available for 

irrigation. Orchards and vineyards can be found in the southern valleys.  

 

I.3.viii Eastern Continental Divide Ecoregion 

This Ecoregion, found in the northwest corner of the South Saskatchewan River Basin, covers the 

eastern section of the Rocky Mountains of Alberta. This region is dominated by subalpine and 

alpine ecosystems with mixed forests of lodgepole pine, Engelmann spruce, and alpine fir. Douglas 

fir, aspen and grasslands can be found in the warmer, drier valley sites. Large mountain peaks are 

found around the Columbia ice field, with lower mountains to the south. Mountain ranges are 

linear with cliffs and precipitous faces and rock outcrops. Regosilic and Eutric Brunisolic soils are 

found on steeply sloping colluvial, morainal, and fluvioglacial deposits.  The mean annual 

temperature is approximately 2.5 °C. Mean annual precipitation ranges 600-800mm, increasing 

from east to west with elevation. Banff and Jasper National Parks and the Willmore Wilderness 

Provincial Park covers most of the Ecoregion, where tourism and recreation are the main human 

actives. Hunting and some forestry and resource exploration take place outside the boundaries of 

the parks. 

 

I.3.ix Northern Continental Divide Ecoregion 

This mountainous Ecoregion can be found along the Alberta-British Columbia Border, in the 

southwest portion of the South Saskatchewan River Basin. Elevations in this Ecoregion are 

between 1200 and 2000 meters above sea level. Winters are affected by frequent Chinooks. The 

mean annual temperature is approximately 3.5 C with a mean annual precipitation that ranges 

600-700 mm. Humo-Ferric Podzols and Dystric Brunisols soils are found on steeply-sloping 

colluvial, morainal and fluvioglacial deposits. Human activities include forestry, coal mining, 

hunting, recreation as well as limited agriculture and grazing. 

 

  



Water Quality in the South SK River Basin 

 

Page 17 

I.3.x  Boreal Plains Ecozone 

Extending across Western Canada from northwest British Columbia to the southeastern corner of 

Manitoba, this region is found in eastern Saskatchewan and western Alberta within the boundaries 

of the South Saskatchewan River Basin. It is covered by northern boreal forest.  

With continental climatic conditions, it is characterized by cold winters and moderately warm 

summers. The mean annual temperature ranges between -2 to 2 °C. Mean annual precipitation 

ranges 300-625 mm. 

Coniferous species are found throughout this Ecoregion include white and black spruce, jack pine 

and tamarack. Broadleaf trees such as white birch, trembling aspen, and balsam poplar are more 

numerous in the transitional section leading to the prairies in the south, while black spruce and 

tamarack increase in dominance along the northern sections. 

This nearly level plain consisting of hummocky to kettled glacial moraine and lacustrine deposits, 

underlain by Cretaceous shales. Soils consist largely of Luvisols, with Black Chernozems in the 

south and Brunisols in the north. Organic soils associated with wetlands, and peatlands are 

common. 

Much of the southern boundary of this Ecozone in used for agriculture. Other uses of this Ecozone 

include forestry, mining, oil and gas exploration, hunting and trapping, outdoor recreation and 

tourism. 

 

I.3.xi Boreal Transition Ecoregion 

Extending from central Alberta to southern Manitoba, this Ecoregion can be found in the north 

eastern and north western extent of the river basin boundary. Representing a transitional area 

between northern boreal forests and southern grasslands, this Ecoregion is classified by having a 

sub humid low boreal ecoclimate, characterized by warm summers and cold winters. The mean 

annual temperature is 1°C. Mean annual precipitation ranges from 450 mm in the west to 550 mm 

in the east. The landscape is characterized by undulating to gently sloping plains with a mix of 

dominantly deciduous boreal forest and farmland. Predominant soils include Gray Luvisols and 

Dark Gray Chenozemic. 
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I.3.xii Western Alberta Upland 

This Ecoregion occurs in west-central Alberta, in the western extent of the South Saskatchewan 

River Drainage Basin. The landscape is characterized by foothills consisting of rolling liner ridges 

and broad valleys that rise abruptly from the plains.  The uplands are composed of Cretaceous 

sediments consist of Luvisolic soils with bare rock ridges and Gleysolic and Organic soils. Mean 

annual temperature is 2°C. Mean annual precipitation is approximately 450-600 mm. It consists of 

mixed forests of lodgepole pine, trembling aspen, and white spruce with balsam poplar, paper birch 

and balsam fir. Dominant vegetation types depend greatly on location. Lodgpole pine and aspen 

occur on dry sites, while black spruce and tamarack are found on wetter sites. Conifers are 

associated with the cooler, higher elevations, while aspen is more common in the lower plains area.   

 

I.4  Dams and Reservoirs 

There are eight major reservoirs located on the Bow River created by man-made dams: Ghost 

Reservoir, Glenmore, Lake Minnewanka, Upper Kananaskis River, Barrier, Spray, Bearspaw and 

the Lower Kananaskis.  On the Oldman River lies the Oldman River Dam and its associated 

reservoir.  On the Red Deer River is the Dickson Dam which regulates Gleniffer Lake. 

 The only reservoir on the South Saskatchewan River is Lake Diefenbaker, which is regulated by 

Gardiner Dam to the north, and the Qu’Appelle Dam which is located on the eastern portion of the 

lake and supplies the Qu’Appelle River.   Both of these dams were opened in 1967.  Considered the 

largest body of water in Southern Saskatchewan, Lake Diefenbaker is also the largest reservoir in 

both Alberta and Saskatchewan Gardiner Dam is considered the largest dam in either province as 

well. 
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Figure 3: The water towers of the Gardiner Dam, located on the northern shores of Lake Diefenbaker. 

 

I.5  Geology and Soils 

 

Nearly all the soil found in the South Saskatchewan River Watershed falls into the brown to dark 

brown Chernozemic soil classification.  Limited zones of grey and black Chernozemic soils can be 

found in the north-eastern portion of the watershed near the confluence of the North and South 

Saskatchewan Rivers.  Most of the soils in this watershed are fine or moderately fine textured, 

although large formations of sandy and coarse textures soils (Regosolic soils) are found along the 

South Saskatchewan River itself, and areas where sand dunes have migrated across the prairies, 

such as the western portion of the watershed and the area around the City of Saskatoon.   
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The well-developed soils of the South Saskatchewan River Watershed are located in the Moist 

Mixed Grasslands regions and support intensive and extensive agriculture, including crop 

production, forage production, and livestock operations.   

The South Saskatchewan River passes through the Prairie Ecozone which is characterized by its 

rich soils and thick glacial drift.  Many of the features of this physiographic region were shaped 

over 10 000 years ago during the last ice age, which covered most of Canada.  Hills, plateaus, and 

escarpments are the result of areas where the bedrock has come to the surface and resisted erosion, 

but most of the watershed is covered by thick surficial material which provides the alternating 

layers of fine and course material that supports the formation of excellent groundwater aquifer 

systems.  As a result, there are several aquifer formations in the South Saskatchewan River 

Watershed, including the Bear Paw Formation, Empress Formation, and the Sutherland 

Formation.  Maps of these aquifers can be found in section I.5.i. 
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I.5.i  Aquifers and Groundwater 

Figure 4: Map of major aquifers yielding potable water in Saskatchewan (Pomeroy, de Boer, Martz, 2005, pg. 21.  

Reproduced from the Atlas of Saskatchewan Project, University of Saskatchewan) 
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1.6  The Watershed 

A prominent characteristic of prairie drainage systems is the phenomenon of ‘internal drainage.’  

In essence, the downward movement or infiltration of surface water into the interstitial pore spaces 

of soil and bedrock combined with low topographical gradients, and relatively low levels of year-

round precipitation results in disorganized surface hydrological systems overlying significantly 

developed groundwater aquifers.  Due to a relatively recent history of extensive glaciation, most of 

the Prairies consist of a landscape entailing low topographic gradients combined with irregular or 

“hummocky” topography.  Glacial sediments deposited from melting ice during the retreat of the 

glaciers some 10000 years ago has left vast stretches of moraine punctuated by gently rolling hills 

and isolated depressions.  These depressions collect surface runoff during spring snowmelt and 

summer rainy seasons, producing small wetland systems called sloughs or prairie potholes.  Except 

during periods of high rainfall, these surface waters often remain disconnected from adjacent water 

bodies, or drain into local wetlands, lakes, or sloughs which then remain isolated from larger 

surface water networks for many years, connecting only distantly through slow groundwater 

movement, if at all.  Then, in periods of extremely high rainfall, the isolated internal drainage 

systems may finally contribute flow to larger systems in the form of streams, rivers, or large flooded 

areas. 

Consequently, there is a significant difference between the gross and the effective drainage area for 

larger river systems within the prairie region.  The gross drainage area is essentially the total 

potential area that may contribute runoff to a main channel (stream or river) during extremely wet 

conditions, and is determined based solely on topography according to drainage divides (the height 

of land between adjoining watersheds).  This area is also commonly referred to as the “watershed,” 

the boundaries of which are determined by the drainage divides, and which is conceptually 

considered to be the entire land base in which human activities may directly affect water quality or 

quantity.   The gross drainage area, or total potential drainage area, can then be divided further 

into the areas which are expected to contribute runoff to major stream and river channels under 

‘average’ conditions (defined as the contributing area during a flood with a return period of two 

years) and those areas which are typically non-contributing (and therefore contribute runoff to 

local, or internal drainage systems (PFRA, 1983).   

In reality, the contributing and non-contributing areas will change according to current surface and 

groundwater storage and the amount and type of precipitation during each and every precipitation 
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or runoff event, regardless of any other influential factors such as soil and bedrock composition, 

ambient temperatures, evaporation rates, vegetation cover, and many others.  However, the 

impracticality of determining a contributing area for each and every event when applying multi-

year hydrological analysis has resulted in a need for some standardized set of accepted ‘wet’ and 

‘dry’ drainage area delineations. 

As a result, such a standardized model of contributing and non-contributing (gross and effective) 

drainage area was determined for most watersheds in the Central Canada Prairie region (Alberta, 

Saskatchewan, and Manitoba) by the Prairie Farm Rehabilitation Association during a watershed 

delineation project conducted in the 1970s and published in a 1978 report (PFRA, 1983).  Since the 

initial project, minor changes have been made to the linework depicting the delineations but 

essentially, most of the gross and effective areas remain the same and are used quite widely by both 

provincial and federal agencies today.  Gross drainage areas were determined primarily by 

topography, combined other physiographic factors such as topographic slope, drainage pattern 

development, and depressional storage.  Effective drainage area delineations, however, also 

included case by case visual assessments.  A depression which did not overflow or spill into 

adjacent drainage areas (internally draining portions of the watershed) 50% of the time (for more 

than 1 out of every 2 years) was excluded from the effective drainage area of the basin.  Similarly, 

drainage areas which not did contribute surface flow during extremely high runoff conditions 

(“wet” years) were also excluded from the gross drainage area of the basin.  Further details on how 

drainage areas were delineated by the Prairie Farm Rehabilitation Association can be found in the 

Hydrology Report #104, published in 1983 (PFRA, 1983). 
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I.6.i  South Saskatchewan River 

Gross drainage areas for the major watersheds of the prairies were further delineated into sub 

basins by the PFRA Watershed Project according to a proposed system of hydrometric (flow 

measurement) gauging stations.  These sub basins effectively divided the gross drainage area for all 

the major prairie river systems according to smaller sub-drainage areas within the larger drainage 

systems (such as creeks, streams, and other ephemeral surface systems) or by dividing the system 

mainstem into portions of river between gauging station locations.  This was done in order to 

simplify the calculation of total drainage area for each hydrometric (flow) measurement gauge.  In 

essence, each sub basins represents the tributary area for a specific gauging station. 

According to the gross drainage areas delineated by the PFRA project, there are approximately 520 

sub basins within the South Saskatchewan River Basin, comprising a total gross drainage area of 

168 600km², including the tributaries of the Bow, Oldman, and Red Deer Rivers at 25 800km², 28 

500km², and 50 800km² respectively, and with the rest of the basin downstream from the 

confluence (the South Saskatchewan River) at 63 500km². 
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Each gross drainage area is numbered according to its position within the larger basins associated 

with each major tributary.  For example, all the sub basins of the Bow River begin with the number 

05 (for Saskatchewan River System), then a letter “B” (for the Bow River), followed by a second 

letter according to its position in the watershed (generally from upstream to downstream, sub 

basins are named from A to Z), and then finally a number associated with the gauging station for 

which it represents the tributary area.  For example, the sub basin “05BA” is located at the 

upstream-most area of the Bow River, and is comprised of sub basins 05BA001 to 05BA011. 
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Similarly, sub-basins of the Red Deer River are identified by the letter “C,” the Oldman River 

system by the letter “A,” and the South Saskatchewan River by the letter “H.” 

 

I.6.ii  Effective Drainage Area: South Saskatchewan River 

As discussed previously, the effective drainage area (contributing area) of the South Saskatchewan 

River varies considerably across the prairies compared to the other physiographic regions of the 

South Saskatchewan River Basin.   

For example, in the Boreal Plains Ecozone, approximately 83% of the basin is contributing, 

compared to the Montane Cordillera at almost 99%, and the Prairie region where only 47% of the 

land base contributes surface water to the major river channels during a 1 in 2 year flood event.  In 

the Montane Cordillera, with shallow soils, plenty of snowfall, and steep topography, almost the 

entire basin contributes runoff to the major drainage systems through a multitude of creeks, 

streams, through-flow lakes, and rivers.  In stark contrast, about 53% of the South Saskatchewan 

River Basin in the Prairie Ecozone contributes no surface flow under average or normal conditions. 

The non-contributing drainage areas are located in the central and eastern portions of the basin.  

Some of these areas have well developed internally draining networks that terminate in a large 

wetland system or lake.  Other areas include large portions of land with very poorly developed 

drainage networks that result in ephemeral (seasonal or temporary) streams and sloughs.   

Many non-contributing areas may in fact contribute runoff during extremely wet conditions.  In 

addition to these internal drainage systems, sloughs and wetlands in the effective drainage area 

also store surface runoff generated by snow melt and summer rainfall, slowing infiltration into 

larger rivers and lakes and reducing the incidence and volume of floods during wet periods.  
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I.7  Hydrology of  the South Saskatchewan River  

There is little in the natural environment, economy, and society of Saskatchewan that is 

not intimately tied to and sustained by the flow and storage of water.  Nowhere else in 

Canada does the lack of excess of water cause such widespread concern, nor are there 

many Canadian environments subject to greater seasonal change in precipitation and 

surface-water storage.  (Pomeroy, de Boer, and Martz, 2005) 

The Bow, Oldman, and Red Deer Rivers all have their headwaters in the Rocky Mountains of 

southern Alberta, within the Montane Cordillera Ecoregion.  While spring runoff from snow melt 

on the prairies does contribute some flow to the downstream regions of the South Saskatchewan 

River, the hydrology of its tributaries are dominated by spring and summer snowmelt in the 

mountains.  Even downstream, the relatively small contributing area in the eastern portions of 

Alberta and for most of the basin in Saskatchewan suggests that little surface runoff actually makes 

it into the river mainstem from the basin itself.  However, a significant amount of groundwater flow 

sustains the river in the winter in both the prairies and mountainous regions, of which the 

contribution to total river flow is much more difficult to quantify.    

Within Saskatchewan, the only significant tributary is Swift Current Creek, which enters the river 

upstream from Gardiner Dam at the western end of Lake Diefenbaker.  Swift Current Creek 

contributes a limited amount of flow to the river itself, however, estimated at about 1% of total river 

flow (Pomeroy, de Boer, Martz, 2005).  Other notable tributaries in the Saskatchewan portion of 

the basin include Empress Creek, Spring and Miry Creek, Richardson Creek, Snake Bite Creek, 

Brightwater / Beaver Creek, Fish Creek, and Red Deer Creek, however these contribute a relatively 

small amount of flow, most of which is contributed during the spring and summer months. 
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I.7.i  Natural Flow Hydrology (Upstream of  Gardiner Dam) 

Average discharge (flow) in the South Saskatchewan River is lowest during the winter months 

(December, January, and February), during which there is a significant amount of continuous ice 

cover.  During spring freshet in March and April, flow is highest in the tributaries which receive 

snow melt from the Rocky Mountains.  This surge in high surface flow takes some time to travel 

downstream, resulting in a peak flow period around June in the Saskatchewan portion of the river, 

upstream from Gardiner Dam.  In the portions of the river downstream from the confluence of the 

Red Deer and South Saskatchewan Rivers, there is often a secondary peak in the early spring as 

well.  This smaller peak is a result of local snow melt, which occurs in late March or in April and 

often continues into early May.    The natural cycle of flow in the South Saskatchewan River can be 

seen in the hydrograph of flows recorded before the creation of Lake Diefenbaker and the Gardiner 

Dam.  For example in 1963 at Lemsford Ferry and the City of Saskatoon: 
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I.7.ii  Effect of  Gardiner Dam on River Hydrology 

The construction of the Gardiner Dam and the creation of Lake Diefenbaker in the 1960s 

significantly changed the hydrological cycle of the South Saskatchewan River downstream from the 

dam.  Gardiner Dam was constructed to produce hydroelectricity to supplement the coal generated 

electricity from the Queen Elizabeth Power Plant in Saskatoon.  During the winter months, 

electricity demand is the highest due to the need for heating and light generation when days are at 

their shortest and coldest of the year.  As a result, water release from the Gardiner Dam actually 

increases in the winter months, artificially raising the hydrograph for the river downstream.  This 

results in a peak flow period usually in January or February.  In the summer, a second peak flow 

period occurs downstream of the dam as upstream flow increases and water is released once the 

reservoir is at full or near-full capacity, in order to prevent dam breaching. 
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Figure 5: The monthly mean discharge regimes of several rivers in Saskatchewan (The North Saskatchewan, South 

Saskatchewan, Qu’Appelle, Battle, and Churchill Rivers).  Taken from Pomeroy, de Boer, and Martz, 2005, figure 

4. 

 

The impact of Gardiner Dam on the flow regime downstream from the dam can be clearly seen by 

comparing the post-dam hydrographs from the flow gauging stations located at Lemsford Ferry 

and the City of Saskatoon.  The Lemsford Ferry gauging station is located just downstream from 

the confluence of the Red Deer River and the South Saskatchewan River, but upstream from Lake 

Diefenbaker, and therefore is unaffected by the reservoir or Gardiner Dam. 
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