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1.0 South Saskatchewan River Watershed Agri-Environmental Group Plan  

1.1 Agri-Environmental Group Plan Formation 

The South Saskatchewan River watershed Agri-Environmental Group Plan (AEGP) under Growing Forward 2, 

encompasses the entire watershed including the Sask Valley AEGP and the WSSK AEGP.  For the purposes of 

this scan, we are using three distinct subwatershed regions to present data.  We will refer to the North 

Subwatershed as the NWAC region, the Lake Diefenbaker Subwatershed is the CWAC and the West 

Subwatershed will be referred to as WWAC.   

1.2 Agri-Environmental Group Plan Boundaries

 

Figure 1: South Saskatchewan River Watershed Boundaries (WSA, 2007) 
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2.0 Background 

2.1 Physical Setting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Watershed Map of Saskatchewan (WSA, 2010) 
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The Saskatchewan portion of the South Saskatchewan River Watershed is a portion of the 

Saskatchewan-Nelson River watershed, which drains an area more than 1,000,000 square 

kilometres.  The South Saskatchewan River is fed by three major tributaries in Alberta: the Red 

Deer, the Bow, and the Oldman Rivers. These rivers originate on the eastern slopes of the Rocky 

Mountains where the shape of the land consists of steep slopes at high elevations, and converge 

near the Alberta-Saskatchewan boundary to form the South Saskatchewan River. The South 

Saskatchewan River receives runoff from about 120,000 square kilometres of southern 

Saskatchewan. 

 

The South Saskatchewan River flows east into Saskatchewan where it is stored in 

Lake Diefenbaker. At the village of Elbow, the river turns north and flows 380 kilometres until it 

joins the North Saskatchewan River east of Prince Albert. The total distance of the South 

Saskatchewan River in Saskatchewan, as measured along the center of the river valley, is 716 

kilometres. The total drainage area for the South Saskatchewan River in Saskatchewan is 35,000 

square kilometres. 

 

In Saskatchewan, the river flows through a region of very low runoff. On average the local runoff 

contributes two percent of the natural flow into the river, half of which originates from the Swift 

Current Creek. Swift Current Creek is the largest tributary to the South Saskatchewan River, 

entering Lake Diefenbaker at its upstream end. Swift Current Creek is traditionally managed 

independently of the South Saskatchewan River.  (WSA, 2007) 
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2.2 Physiography 

Figure 3: South Saskatchewan River Watershed Ecoregions (WSA, 2007) 



7 

 

The Mixed Grassland ecoregion is the southwest portion of Sask and is the short grass prairie region.  The 

dominant natural vegetative cover is spear grass, wheat grass and blue gramma grass with abundant 

sagebrush.  The annual mean temp is 3.5oC (16oC in the summer and -10oC in the winter). The annual mean 

precipitation is 250-350 mm (the driest area of the province) with 112 frost free days. There is a scarcity of 

wetlands and permanent water bodies. The region is predominantly brown soils with 50% of the region 

cultivated. 

The Moist Mixed Grassland Ecoregion is the most northern grassland area in Saskatchewan. Prior to 

cultivation, the area was comprised mainly of spear grasses and wheat grasses along with buckbrush, 

chokecherry, wolf willow and saskatoon. However, currently about 80% of the region is used for 

agriculture. The mean annual daily temperature is 2.5oC (15.5oC in the summer and -11oC in the winter).  

The annual mean precipitation is 350-400 mm of precipitation, with an average of 110 frost free days 

per year. This ecoregion has a close correlation to the Dark Brown Soil zone with semi-arid moisture 

conditions and numerous un-drained depressions.   

The Aspen Parkland Ecoregion is a transitional area between the boreal forest and the grasslands. 

Currently 80% of the area is cultivated, but in its natural state it was comprised of aspen groves, mixed 

tall shrubs, and fescue grasslands. The mean annual daily temperature is 1.5OC (15oC in the summer and 

-12.5oC in the winter). There is an annual precipitation of 250-350 mm with 106 frost free days per year. 

The soils are predominantly Black and there are numerous small lakes, ponds and sloughs present.  

There are small areas with Gray soils. 

The Boreal Transition Ecoregion is the southern limit of the boreal forest and northern edge of arable 

agriculture. Tall stands of aspen are characteristic of the upland areas, with spruce and jack pine also 

present. Poorly drained areas have sedges, willow, black spruce and tamarack. Over 70% of the area is 

now farmland. The mean annual daily temperature is 1oC (14oC in the summer and      -13.5oC in the 

winter). The annual precipitation is 450-550 mm with 94 frost free days per year. Soils are poorly 

drained Gray and Dark Gray. There are a large number of small lakes, ponds, and sloughs. 
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Figure 4: South Saskatchewan River Watershed Landscape Areas (Agri Maps, 2013) 
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The Ecoregions of Saskatchewan (1998) describes these landscape areas as: 
 
23- Prince Albert Plain- hummocky glaciolacustrine plain that lies south of Prince Albert and extends east; 
hummocky pattern with moderately steep slopes; black chernozemic and to a lesser extent, dark gray 
chernozemic soils dominate the area; some of the soils south of the South Saskatchewan River have an 
abnormally thick topsoil layer and are referred to as Thick Black soils.  
 

2- Waldheim Plain- black soil zone. The Waldheim plain is quite flat and is dominated by black loamy and sandy 
soils. The area is predominantly crop land, but dairy and beef operations are still quite common. 
 

3- Cudworth Plain- series of undulating plains in the central part, flanked by hilly uplands on the west and east 
sides; dominated by black loamy soils which have developed in silty glaciolacustrine deposits associated with 
gently undulating to rolling topography with numerous glacial kettles, in the central plains region; upland areas 
are also black loamy soils but moderate to steeply sloping hummocky moraines with numerous glacial kettles.   
 

7- Moose Wood Sandhills- sand dune area that straddles South Saskatchewan River south of Saskatoon; dunes 
are moderately to steeply sloping, with associated sandy regosolic soils; solonetzic and regosolic clays; dark 
brown sandy loam soils on very gently undulating glaciofluvial landscapes are present in the north part of the 
area. 
 

5- Saskatoon Plain- level glacial lake and eroded glacial till plain west and north of Saskatoon; very gently 
undulating glaciolacustrine landscape with dark brown loamy soils in the southern part; these deposits thin 
toward the north, providing a discontinuous cover on an eroded, stony, and gravelly glacial till surface; dark 
brown sandy soils dominate this area.  
 

6- Elstow Plain- hummocky and kettled glaciolacustrine landscapes are most common in the eastern part of the 
area; landscapes are very gently undulating glaciolacustrine plains; dark brown loamy soils prevail on the various 
landscapes; clay soils occur east of Saskatoon and solonetzic dark brown soils occur west of Hanley.  
 

4- Minichinas Upland- hilly morainal upland east of Saskatoon; moderately to steeply sloping hummocky 
morainal landscapes, with numerous glacial kettles; there are lesser amounts of moderately sloping 
glaciolacustrine landscapes; dark brown loamy soils formed in glacial till area associated with the hummocky 
moraines, and clay loams, and clays are associated with the glaciolacustrine landscapes.  
 

9- Goose Lake Plain- nearly level glacial lake plain; comprises a sequence of silty and sandy glaciolacustrine 
deposits; the sandy soils have been subsequently modicfied to dune topography from wind activity; sandy 
regosolic soils prevail on these deposits; dark brown loamy soils occur on very gently undulating glaciolacustrine 
landscapes. 
 

8- Arm River Plain- very large, relatively level area that extends southward from Dundurn to Lumsden and 

eastward; moderately sloping hummocky moraine with numerous kettles is the most common landscape of the 

area; dark brown loamy soils formed in glacial till are associated with these landscapes; a local area solonetzic 

dark brown soils occurs west of Davidson.  

1- Nisbet Plain- Cropping on black Chernozemic soils is dominant in this area. Primarily a level, sandy glaciofluvial 

plain. 

25- La Corne Plain- a gently undulating fluvial-lacustrine plain.  
 

13- Eston Plain - nearly flat plain; surface drainage into Verendrye creek, snipe lake, white bear coulee, Gillanders 
creek, Smith creek and the South Saskatchewan River; mainly brown clay glaciolacustrine soils, however sand 
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dune areas found close to SSK river and long ridge of hills NW of Cabri/Abbey; majority of the area is cropland 
(on clay soils) with native range on hilly and/or sandy areas. 
 

21- Sibbald Plain- nearly level plain surrounding series of hills; locally drained to Dewar Lake and area sloughs; 
brown clay textured soils on plain with loamy soils in hilly areas; majority of the area is cropland with steeper 
areas in native range.  
 

20- Oyen Upland- hilly area; mostly internally drained; solonetzic brown loamy soils developed in glacial till; 
cropland over most of the area accept on the most hilly/steppe land. 
 

19- Bindloss Plain- sand dune to gently rolling area; most water sinks in (enters ground water) before running off; 
land is sandy (sand dunes) to sandy-loam; majority of the area is rangelands. 
 

18- Hazlet Plain- silty glacial lake plain that separates the Eston Plain and the Great Sand Hills; run-off is limited 
to local sloughs; brown loam soils; cropland over most of area with rangeland on steeper slopes and on knob & 
kettle terrain. 
 

26- Schuler Plain- hummocky moraine area; drainage to local lakes including many Islands & Bitter lakes; brown 
loam soils with a mix of cropland and rangeland.  
 

17- Great Sand Hills- mainly steeply sloping sand dunes; precipitation all soaks through sand and enters ground 
water; regosolic sand soils support native prairie over nearly the entire area. 
 

16- Antelope Creek Plain- nearly level plain; land only drains to small sloughs or local lakes;  
soils are a brown loam; rangeland found on the areas with steeper slopes and knob & kettle terrain- cropland 
elsewhere. 
 

15- Gull Lake Plain- sandy moderate slopes to the north with hummocky brown loam soils to the south; surface 
drainage is limited; cropland and rangeland are mixed over the area with rangeland found mostly on poorer soils 
and stabilized sand dunes.  
 

11- Beechy Hills- associated with the Missouri Coteau; mix of hills and undulating plains; most drainage into luck 
lake or sloughs-very localized; brown clay and brown loam soils dominate the area; hilly land in rangelands with 
gentler slopes cropped. 
 

10- Coteau Hills- hilly upland area southeast of Dinsmore; there is some surface drainage from the upland to the 

surrounding plains; a moderately to steeply sloping hummocky moraine with numerous glacial kettles is the most 

common landscape; the associated soils are Dark Brown loams formed in glacial till.  

26- Maple Creek Plain- sandy area to the north of Cypress Hills upland; landscapes in the southern part of the 

area are hummocky glaciofluvial with moderate slopes; very gently undulating glaciofluvial in the central part 

and gently sloping sand dunes in the northern part; brown sandy loam soils are most common on the 

glaciofluvial landscapes and sand Regosolic soils prevail in the sand dune areas. 

14- Swift Current Plateau- relatively low-lying glaciated plateau in the vicinity of Swift Current; slopes on the 

plateau are gentle, with frequent shallow gullies; brown loam soils formed in loess and glacial till are most 

common on the plateau; the gullies deepen on the more steeply sloping plateau sides. 
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Figure 5: Land Cover in the South Saskatchewan River Watershed (Government of Saskatchewan, 2013) 

 

A majority of the watershed is cultivated land with tracts of native pasture located along the South 

Saskatchewan River and in the Southwest region of the watershed.  There is a small portion of Boreal Forest 

located in the RM of Duck Lake (No. 463). 
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2.3 Slope 

 
Figure 6: South Saskatchewan River Watershed Slope (Agri Maps, 2013) 

 

Most of the watershed is gently sloping with the steepest slopes along the river. However most of this is in 

perennial cover which reduces the risk of erosion. 
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2.4 Soils 

 
Figure 7: South Sask River Watershed Soil Zones (Agri Maps, 2013) 

 

 

Soil zones are indicative of the level of yearly moisture, organic matter in the soil, rate of organic matter 

break down and the color of the surface horizon.  Dark brown soils have higher organic matter content than 

brown soils, but less than black soils.  Agricultural issues are likely very similar within soil zones and at the 

transition area between the soil zones. 
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Figure 8: South Sask River Watershed Soil Texture (WSA, 2007) 

Within soil zones there are different soil types and textures. Soil types/textures are indicative of the process 

by which the soil was formed, the parent material and the deposits that were left in the different areas.   

 

Coarse textured soils (sandy groupings) have the tendency to allow water to filter through them quickly to 

ground water sources which possibly allow nutrients to enter ground water.  Fine textured soils (clay 

groupings) are more easily moved by water and wind.  Medium textured soils (loam groupings) are the 

moderate.  However, slope has a great effect on these factors.  
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2.5 Climate  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 1: Average July/January Temperatures 

The range of the average July temperature is approximately 1oC across the watershed, with the 

temperature slightly higher in the Southwest region. There is more range in average January temperatures 

with Prince Albert as much as 7.5oC colder than the furthest south area of the watershed. 

 

 

 
Graph 1: Annual Precipitation in the NWAC region 
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Graph 2: Annual Precipitation in the CWAC region 

 
Graph 3: Annual Precipitation in the WWAC Region 

 

As you travel from North to South in the South Saskatchewan River watershed, annual precipitation 

decreases.  A majority of the precipitation is received in the early growing season (May, June and July). 
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3.0 Socioeconomic Data 

3.1 Population 

 
Figure 9: South Sask River Watershed Population (Government of Saskatchewan, 2013) 
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Figure 10: South Sask River Watershed Land Tenure (WSA, 2007) 
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City  Approximate 2011 Census Population  Approximate 2006 Census Population 
Saskatoon  222,000 200,000 

Warman  7,084 5,000 

Martensville  7,716 5,000 

Rosthern  1,572 1,400 

Osler  1,088 1,000 

Delisle  975 900 

Langham  1,290 1,120 

Dundurn  693 650 

Dalmaney  1,702 2,000 

Waldheim  1,035 900 

Vanscoy  377 350 

Asquith  603 600 

Prince Albert  35,552 34,138 

Aberdeen 599 N/A 

Chart 2: NWAC population (2011 Census) 

 

Rural 
Municipality  

Land Base 
(Km2) 

Population 
2011 

Population 
2006 

Inhabitants/Km2 # of Operators  

Dundurn  800.91 1148 632 1.4 95 

Corman Park  1978.14 8354 8,349 4.2 707 

Vanscoy  866.68 2714 2,629 3.1 325 

Laird  729.98 1240 1,136 1.7 200 

Rosthern  954.66 2015 1,840 2.1 325 

Duck Lake  1046.57 867 776 .83 195 

Prince Albert  1019.01 3580 2,918 3.5 355 

Aberdeen 673.42 1016 N/A 1.5 195 

Blucher 789.28 1787 N/A 2.3 195 

Chart 3: NWAC RM population (2011 Census) 

 

NWAC RM population- 23,841 approximately- some RMs are only partially in the watershed 

CWAC RM population- 10,229 approximately- some RMs are only partially in the watershed 

WWAC RM population- 9,112 approximately- Kindersley RM is mostly outside the watershed 

Urban population for entire watershed is 291,857 with 222,000 of that being Saskatoon or 240,000 in the 

greater Saskatoon area, 7 of top 8 urban center populations in NWAC. 
 

The rural population in some areas of the NWAC is also incredibly high. Taking into account cities, the 

province of Saskatchewan has a population density of about 1.75 people per km2.  Many of the western 

RMs in the NWAC area have higher population densities, even when excluding the cities. For example, the 

rural population density in the RM of Corman Park is over 2 times that of the rural and urban population 

density of Saskatchewan combined. 
 

Although there is a substantial amount of farming taking place in the western region of the NWAC, a 

majority of rural residents do not identify themselves as producers. For example, in the RM of Corman Park 

there are over 8,000 rural residents, however, just over 1,200 of them consider themselves farmers. 

Evidently, acreage dwellers within the area are substantial, and acreage development continues to spread 

at a rapid pace. 
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3.2 Agriculture 

Rural Municipality  # of farms reporting  # of farm operators  Farm area in acres  
Corman Park #344 707  1,020  424,400 

Laird #404 152 200 159,449 

Rosthern #403  233 325 218,154 

Duck Lake #463 139 195 151,180 

Prince Albert # 461 262 355 227,605 

Birch Hills #460 106 145 131,705 

St Louis #431 165 210 184,204 

Hoodoo #401 153 200 195,938 

Fish Creek #402 104 130 111,906 

Bayne #371 146 205 195,625 

Grant #372 125 165 142,117 

Aberdeen #373 141 195 278,351 

Colonsay #342 88 115 123,326 

Blucher #343 145 195 176,542 

Vanscoy #345 227 325 213,846 

Montrose #315 125 180 220,880 

Dundurn #314 70 95 168,550 

Lost River #313 54 70 79,272 

McCraney #282 116 160 202,917 

Rosedale #283 127 165 225,578 

Rudy #284 161 220 200,624 

Fertile Valley #285 144 185 215,036 

Willper #253 91 105 203,583 

Loreburn #254 129 160 232,423 

Coteau #255 100 130 192,578 

King George #256 75 110 205,073 

Maple Bush #224 64 80 144,531 

Canaan #225 70 85 135,197 

Victory #226 93 130 320,225 

Enfield #194 98 130 183,389 

Morse #165 132 170 304,540 

Excelsior #166 175 250 282,119 

Sask Landing #167 110 150 195,075 

Swift Current #137 258 330 273,444 

Webb #138 121 170 264,048 

Gull Lake #139 74 100 192,349 

Pittville #169 107 135 302,549 

Riverside #168 156 190 320,658 

Miry Creek #229 126 165 301,576 

Clinworth #230 106 140 353,141 

Happyland #231 167 220 300,180 

Deer Forks #232 59 75 181,365 

Fox Valley #171 114 160 294,694 

Enterprise #142 90 120 227,463 

Chesterfield #261 156 220 477,259 

Newcombe #260 88 120 261,027 

Snipe Lake #259 198 270 384,645 

Lacadena #228 210 290 423,759 

Kindersley #290 235 320 486,365 

Milton #292 59 80 162,141 

Antelope Park #322 49 60 143,961 

Heart’s Hill #352 93 125 203,339 

   Chart 4: South Sask River Watershed Operations (2011 Census)  
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 Operation size 

   (acres) 
0-399 400-1119 1120-2239 2240-3519 >3520 

% of total 

operations in 

WWAC AEGP  

23.10% 22.70% 24.00% 13.60% 17.00% 

% of total 

operations in 

CWAC AEGP  

28.00% 24.70% 22.30% 13.00% 12.40% 

% of total 

operations in 

NWAC AEGP  

44.30% 25.40% 16.10% 6.80% 5.20% 

Provincial farm 

sizes as % of total 

operations 

28.90% 26.10% 22.50% 11.50% 11.10% 

Chart 5: South Sask River Watershed Livestock Operation Size (2011 Census) 

 

44% of the farmers in the NWAC area operate on less than 3 quarter sections of land. Additionally, just 

over half have some form of supplementary income. This small land base and easier access to off-farm 

income reflects the intensive nature of agriculture taking place in this area, and the sheer number of 

producers who are making decisions on the ground.  The CWAC area closely follows the provincial 

averages for all farm sizes.  Across this area there is an equal distribution of farm sizes ranging from under 

400ac to over 2240ac.  The WWAC area has a higher number of large operations as compared to the 

provincial averages. One farm's practices (positive or negative) will have a greater impact on the 

watershed with these bigger operations.  Agri-environmental risks can be associated with any size of 

operation.  How risks are addressed on each operation for the cumulative good may differ with the size of 

the operation. 
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3.2.1 Land Use 

 
Chart 6: South Sask River Watershed Land Use, NWAC (2011 Census) 

 

 

 

 
Chart 7: South Sask River Watershed Land Use, CWAC (2011 Census) 
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Chart 8: South Sask River Watershed Land Use, WWAC (2011 Census) 

 

 
Statistics Canada’s Census (2011) provides insight into land use practices in the area.  Throughout the entire 

South Saskatchewan River watershed, a large majority of the area is in annual cropland.  With 78% of the 

area in cropland (fallow and cropped combined), the NWAC area is fairly similar to adjacent watersheds 

such as Eagle Creek and the West area of the South Sask. Native prairie is scattered throughout the area. 

Tame forage acres are consistent with adjacent watersheds. However, the large cattle populations 

associated with the NWAC area (and not a higher forage percentage) could possibly indicate that 1) 

feedstuff for the livestock produced in the area is being imported from outside of the area or 2) diets of the 

cattle in this area are high in grains and silages produced on annual cropland.  

 

 In the WWAC area approximately 3/4 of the cropland is in crop in any given year and 1/4 is summer-

fallowed. Summerfallow has decreased by 30% since the 2006 census. Although large tracks of native 

prairie remain in the area in such places such as the Great Sand Hills and along the South Saskatchewan 

River, it only amounts to 22% of the land use. Within the CWAC area, tame and native pasture percentages 

are similar to that of the WWAC area however there is a significant reduction in the amount of acres left in 

summerfallow. 
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Figure 11: South Sask River Watershed Federal & Provincial Pastures (Agri Maps, 2013) 
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3.2.2 Operation Type  

 

RM Dairy  Beef  Hog  Poultry/egg  Oilseed/Grain  Veg/Fruit  Greenhouse Nursery 

Prince Albert  0 85 3 5 183 6 2 2 

Birch Hills 1 20 1 2 99 4 1 0 

St. Louis 0 26 2 6 143 0 1 0 

Duck Lake  4 84 3 4 82 4 0 0 

Hoodoo 0 37 6 7 140 2 3 1 

Fish Creek 1 28 3 5 92 3 1 1 

Rosthern 25 116 9 23 165 7 1 0 

Laird 4 42 5 17 123 4 1 1 

Bayne 0 47 3 2 113 0 0 0 

Grant 1 36 3 7 105 0 1 1 

Aberdeen 1 45 7 9 105 2 2 0 

Corman Park 37 265 17 65 370 52 17 12 

Colonsay 0 21 0 1 80 1 0 0 

Blucher 0 36 2 5 114 3 4 2 

% Prov. Total 22% 5.80% 12.40% 11.50% 6.7% 18.80% 16% 26% 

Chart 6: South Sask River Watershed Operation Type (2011 Census) 

 

Within the NWAC area there are significant numbers of specialized agriculture operations (fruit and 

vegetables, greenhouses, nurseries) which could mean potentially high use of fertilizers, insecticides, and 

irrigation. This type of farming may be a concern for water quality.  The rest of the watershed does not 

contain a large number of specialized agriculture operations other than the RMs of Lost River, Dundurn, 

Vanscoy and Montrose.      

 

CWAC and WWAC have similar livestock numbers to each other.  They each have 4-6 % of the provincial 

numbers for Dairy, Beef, Hogs, and Chickens whereas the NWAC area has a high percentage of the 

provincial total.  These high numbers could have an impact on water quality in that area.   
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Figure 12: South Sask River Watershed Cattle & Calves (Government of Saskatchewan, 2013) 
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Figure 13: South Sask River Watershed Cattle and Calves Density (Government of Saskatchewan, 2013) 

 

Livestock play an integral role in the business of Agriculture in the South Saskatchewan River Watershed 

AEGP area.  Livestock can be of concern when livestock nutrients (intake through grazing and excretion 

through manure) are not adequately managed.  The 2011 Statistic Canada Census data gives insight into 

livestock numbers in the watershed.  The total number of operations in the watershed is 2,513 with 

approximately 189,500 mother cows in the watershed.    
 

Compared with other AEGPs, the NWAC area has a very large percentage of the provinces livestock 

operations. Although beef production is similar to that of the WWAC and CWAC, the rest of the livestock 

production in this area is disproportionately high.   Many of these operations are intensive in nature and 

producers’ have a very small land base available for manure incorporation.  
 

Since 2001 the herd size has grown in the South Sask River Watershed and across the province.  Firstly 

due to BSE and secondly due to economies of scale. This trend appears to be continuing.  
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Figure 14: South Sask River Watershed Intensive Beef Operations (Government of Saskatchewan, 2013) 

 

Feedlots are considered intensive livestock operations and as such, they are regulated by the Ministry of 

Agriculture.  The Ministry ensures that licensed producers are in compliance with the Agricultural 

Operations Act and works to bring operations that are not in compliance up to where they should be.  

Approved feedlots of over 300 animal units are scattered throughout the watershed area.  Of the approved 

feedlots, most capacities are on a relatively small scale.  However, several groups are examining the 

possibility of expanding feedlots in the South Saskatchewan River watershed. The irrigation district is 

considered to be a prime area for feedlot development.   
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Figure 15: South Sask River Watershed Dairy Cows (Government of Saskatchewan, 2013) 
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Figure 16: South Sask River Watershed Dairy Density (Government of Saskatchewan, 2013) 
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Figure 17: South Sask River Watershed Intensive Dairy Operations (Government of Saskatchewan, 2013) 

 

The Dairy industry thrives in the NWAC area.  The area is home to 34% of Saskatchewan’s Dairy livestock- 

very high for the small physical land area that they cover. Dairy production varies from smaller herds to 

the largest dairy herd in Saskatchewan. Confined or semi confined feeding systems are generally used in 

dairy production.  There are approximately 5,500 milking cows in the RM of Corman Park and over 4,000 

milking cows in the RM of Rosthern in the 2011 Census data. These are very high numbers considering 

that the whole province only had 28,059 milking cows.  
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           Figure 18: South Sask River Watershed Pigs (Government of Saskatchewan, 2013) 

Based on 2011 Census information, hog production was high in the RMs of Corman Park and Aberdeen. 

However, hog production across Saskatchewan has been struggling over the past years due to market 

issues, and although the barns still remain in place along with applicable permitting, production is often 

scaled back or barns sit empty. Large scale hog barns are regulated under the Agricultural Operations Act.  

There are intensive hog operations throughout the watershed. When comparing the ILO map below, with 

the hog density map, it appears most of these would be smaller operations or not currently in production. 
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Figure 19: South Sask River Watershed Hog Density (Government of Saskatchewan, 2013) 
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Figure 20: South Sask River Watershed Intensive Hog Operations (Government of Saskatchewan, 2013) 

 
        Figure 21: South Sask River Watershed Intensive Poultry Operations (Government of Saskatchewan, 2013) 

Intensive poultry operations are concentrated in the NWAC subwatershed near Saskatoon. This area also 

has a high number of dairy operations. This level of manure production in a concentrated area could be an 

environmental concern. 
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3.3 Practices/Management 

3.3.1 Pasture Land 

 
Figure 22: South Sask River Watershed Natural Pasture (Government of Saskatchewan, 2013) 
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Figure 23: South Sask River Watershed Tame Pasture (Government of Saskatchewan, 2013)  
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Native and tame pasture play an important role in maintaining biodiversity, reducing erosion, preserving 

water quality, and protecting against flooding within the South Saskatchewan River watershed.  In the 

watershed, most of the tame and native pasture land is located in the WWAC and CWAC regions. It should 

be noted that a majority of the native pasture is confined to the WWAC region while the northern portion 

of the CWAC area has most of the tame pasture land.  

How land is managed within any land use category, particularly pasture, can vary greatly.  Management can 

mitigate or perpetuate agri-environmental risk.  Beneficial management practices (BMPs) have proven to be 

a valuable tool for the entire suite of different farming operations.  Approximately half of cattle operations 

in the watershed implement rotational grazing.  Rotational grazing can help to protect riparian areas, 

decrease soil erosion and increase water infiltration and filtration.     
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3.3.2 Manure 

 
Figure 24: South Sask River Watershed Manure, No. of Farms (Government of Saskatchewan, 2013) 
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Figure 25: Provincial Manure Production in tonnes/hectare (Agriculture & Agri-Food Canada, 2006) 
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REGION Solid/Composted 
Incorporated 

Solid/Composted 
Not incorporated 

Liquid 
Incorporated 

Liquid not 
incorporated 

NWAC 27.60% 22.40% 4.80% 1.30% 

CWAC 29.40% 20.30% 3.20% 1.10% 

WWAC 28.10% 22.20% 4% 0.30% 

Provincial 27% 21.50% 2.70% 0.40% 

Chart 7: South Sask River Watershed Manure Management (direct deposit excluded)(2011 Census)  

 

Rural 
Municipality 

Solid/Composted 
Incorporated 

Solid/Composted 
Not incorporated 

Liquid 
Incorporated 

Liquid not 
incorporated 

Corman Park 25.10% 24.20% 6.60% 2.90% 

Laird 32.80% 24.10% 6.90% 0.00% 

Rosthern 37.60% 24.80% 10% 1.60% 

Duck Lake 22% 18.80% 0.00% 1.20% 

Montrose 24.70% 32.90% 2.70% 4.10% 

Chart 8: Manure Management by RM (direct deposit excluded) (2011 Census) 

Manure is a source of nutrients such as nitrogen and phosphorus, it is also a source of potentially harmful 

bacteria, and fecal coliforms.  If manure is not incorporated into the soil or managed poorly, bacteria and 

fecal coliforms can enter water sources via runoff and groundwater movement. Consequently, livestock 

operations have the potential to negatively impact water quality.   
 

In the NWAC region, the number of farms producing and using manure is high to very high.  The RMs of 

Corman Park, Laird, Rosthern, Duck Lake, and Montrose have manure production between 1.66 and 4.31 

tonnes/ha.  Such a high production of manure concentrated in one area means there is higher potential for 

ground and surface water contamination. High manure production paired with numerous producers and 

small land bases makes manure management much more complex for many producers in the NWAC 

region. Furthermore, the high density of acreage owners and urban dwellers in the area adds to the 

pressure placed on producers to properly manage their manure.  
 

The high manure production and use in the NWAC region is due to the number of intensive dairy, hog, 

and poultry operations.  With these types of operations, producers generally contain their animals in 

barns with concrete floors and wash the manure into some type of containment facility creating a liquid 

slurry.  In the NWAC region, most of the producers creating liquid slurry are incorporating it into the soil 

as a fertilizer. It is quite likely that some of the manure being produced in the area is being transported 

and applied outside of the area. 
 

Around 25% of the manure produced in the area is not being incorporated into the soil, which depending 

on how it is being stored may have a greater potential to contaminate water through run-off or seepage 

into ground water.  
 

Manure production in most of the CWAC and WWAC area is low to moderate. However, agri-environmental 

impact is not necessarily low. Cumulative manure issues can arise on-farm and impact water, land and 

vegetation. 
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  3.3.3 Cropping Practices 

 

NWAC RMs No 
tillage  

Minimum 
tillage  

Cultivation  

Prince Albert  71.00% 21.00% 7.60% 

Birch Hills 45.00% 43.80% 11.20% 

St. Louis 78.20% 16.00% 5.80% 

Duck Lake  70.90% 15.80% 13.30% 

Hoodoo 71.20% 25.20% 3.60% 

Fish Creek 62.90% 25.90% 11.20% 

Rosthern 68.20% 27.60% 4.20% 

Laird 70.10% 21.90% 8.00% 

Bayne 66.30% 26.00% 7.80% 

Grant 76.60% 16.10% 7.40% 

Aberdeen 56.20% 34.00% 9.70% 

Corman Park 62.50% 21.80% 15.70% 

Colonsay 69.20% 21.50% 9.30% 

Blucher 79.10% 13.10% 7.80% 

NWAC Average 67.70% 23.60% 8.80% 

Saskatchewan  70.10% 20.20% 9.70% 
Chart 9: South Sask River Tillage Practices, NWAC (2011 Census) 

 

CWAC RMs No 
tillage  

Minimum 
tillage  

Cultivation  

Lost River 80.10% 12.50% 7.50% 

Dundurn 77.60% 16.70% 5.70% 

Vanscoy 75.50% 20.40% 4.10% 

Montrose 83.40% 12.70% 3.80% 

McCraney 77.20% 13.10% 9.70% 

Rosedale 60.80% 31.40% 7.80% 

Rudy 53.60% 21.00% 25.40% 

Fertile Valley 73.30% 21.60% 5.10% 

Willper 77.10% 19.70% 3.10% 

Loreburn 73.50% 18.00% 8.50% 

Coteau 79.30% 11.70% 8.90% 

King George 61.00% 28.50% 10.40% 

Maple Bush 81.20% 5.60% 13.20% 

Canaan 89.20% 7.20% 3.60% 

Victory 87.60% 8.70% 3.70% 

Enfield 86.80% 8.40% 4.80% 

Morse 82.10% 8.30% 9.60% 

Excelsior 77.80% 17.00% 5.20% 

CWAC Average 76.50% 15.70% 7.80% 

Saskatchewan  70.10% 20.20% 9.70% 
Chart 10: South Sask River Tillage Practices, CWAC (2011 Census) 
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WWAC RMs No 
tillage  

Minimum 
tillage  

Cultivation  

Sask Landing 86.80% 9.00% 4.20% 

Swift Current 78.60% 15.80% 5.60% 

Webb 83.40% 11.00% 5.60% 

Gull Lake 73.10% 15.90% 11.00% 

Pittville 74.70% 14.00% 11.30% 

Riverside 86.20% 10.90% 2.90% 

Miry Creek 80.70% 12.80% 6.50% 

Clinworth 74.20% 14.00% 11.80% 

Happyland 66.00% 19.60% 14.40% 

Deer Forks 71.80% 22.70% 5.50% 

Fox Valley 57.20% 28.80% 14.00% 

Enterprise 72.40% 16.40% 11.20% 

Lacadena 75.00% 17.70% 7.30% 

Snipe Lake 84.20% 12.00% 3.80% 

Newcombe 85.70% 11.50% 2.80% 

Chesterfield 61.90% 16.10% 21.90% 

Kindersley 75.80% 19.90% 4.40% 

Milton 85.80% 10.70% 3.60% 

Antelope Park 54.90% 18.20% 27.00% 

Heart's Hill 58.00% 22.90% 19.10% 

WWAC Average 74.32% 16.00% 9.70% 

Saskatchewan  70.10% 20.20% 9.70% 
Chart 11: South Sask River Tillage Practices, WWAC (2011 Census) 

 

No till or low tillage practices can reduce the risk of soil erosion. According to the 2011 Canada Census, most 

of the area prepared for seeding was done using no tillage or minimum tillage. Percentages of cultivated 

versus reduced tillage acres are very close to provincial averages in all three regions of the watershed. Each 

region has RMs that show higher levels of cultivation which may influence the incidence of soil erosion, 

depending on the soil and slope conditions.  

 

Windbreaks and shelterbelts can also help to reduce soil erosion. On average 30% of the farms in the 

province reported using windbreaks or shelterbelts. 
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3.3.4 Fertilizer, Herbicide 

 
     Figure 26: South Sask River Watershed Commercial Fertilizer Use (Government of Saskatchewan, 2013)  
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Figure 27: South Sask River Watershed Fertilizer & Lime Dollars per Acre (Government of Saskatchewan, 2013)  
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Figure 28: South Sask River Watershed Herbicide Use (Government of Saskatchewan, 2013) 
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Figure 29: South Sask River Watershed Pesticide Use Dollars per Acre (Government of Saskatchewan, 2013) 

The use of synthetic fertilizer and pesticides can also have an impact on water quality. When fields are 

over fertilized, plants are unable to utilize all of the fertilizer provided to them. This is called nutrient 

overloading and can be managed by soil testing. Excess fertilizer is a concern because it can leach into 

ground water or run-off into surface water. Heavy rainfalls immediately following fertilizer and herbicide 

applications can also result in this type of water contamination. Variable rate technology may be a tool in 

efficiently managing inputs and preventing nutrient overloading. 

 

Within the watershed, fertilizer use is the highest in the NWAC region with the RMs of Birch Hills, St. Louis, 

and Bayne showing highest dollars per acre being spent. In general the higher fertilizer use corresponds to 

areas with higher rainfall and soils higher in organic matter. This potential for higher yields and increased 

income offsets the increased cost of inputs.  

 

In contrast to fertilizer use, pesticide use is similar across the watershed and may vary greatly from year to 

year, and region to region.  RMs with high pesticide inputs were Rosthern, Maple Bush, and Snipe Lake.  
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3.3.5 Irrigation 

 

 
Figure 30: South Sask River Watershed Irrigation (Government of Saskatchewan, 2013) 
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Irrigation in Saskatchewan adds value to approximately 340,000 acres. Of this total, 247,000 acres are 

intensively irrigated (have an allocation of water of at least 12” per acre) while the remaining 93,000 acres 

are low water use projects (back flood, back flood drainage) which are used primarily for forage production 

in areas short of water. Irrigators either develop as individuals (240,000 acres) by constructing their own 

works directly from the water source for application on their land, or as districts (100,000 acres) where a 

group of individuals share common works to irrigate their individual parcels. Intensive irrigation is 

undertaken primarily through the use of pivot sprinkler systems. (WSA, 2007) 
 

A majority of the irrigation in the watershed is in the CWAC area. The RM of Rudy has the highest number 

of acres under irrigation in the watershed.  If not managed properly, there is a risk of increased salinity or 

fertilizer movement.  Corman Park also has significant acres under irrigation.  
 

4.0 Status of Watershed 

4.1 Water 

4.1.1 Surface Water Quality 

 
     Figure 31: South Sask River Watershed Phosphorus Risk (Water Quality Report, SSRWSI 2006) 
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In general, across the province, the state of water quality has not been measured directly.  In the Combined 

Saskatchewan Agri-Environmental Scan (2006) agriculture stressors were measured on a coarse, indirect 

level and then combined with the susceptibility of environment to determine the risk the stressors posed.  

The agriculture inputs and outputs considered potential environmental stressors included manure 

production, fertilizers applied, and the sales of agro-chemicals.  Combining the agricultural stressors with 

the environmental factors of bare soil erosion potential, wetland density, stream course density and ground 

water susceptibility resulted in a coarse indication of the areas where water quality was likely a priority.   

 

 
Figure 32: Provincial Ag Water Stressor Map (Agriculture & Agri-Food Canada, 2006) 
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           Figure 33: South Sask River Watershed Drainage (Water Quality Report, SSRWSI) 
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4.1.2 Surface Water Quantity 

Although the South Saskatchewan River has a consistent flow within its banks, there is great variability of 

the speed and quantity of flow.  The quantity of water in area creeks and streams is impacted by the time of 

year, precipitation events and location/place along the creek.  Higher quantities of water tend to have the 

ability to ‘dilute’ high concentrations of nutrients and pollutants, but at the same time if the higher quantity 

of water is due to runoff more nutrients may be contained in it from runoff. 

 

The flow through and into the different water bodies in the watershed can be significant.  Peak flows of the 

South Saskatchewan River and the area creeks coincide with the spring melt- locally and in the Rocky 

Mountains.  However, many of the smaller creeks are not monitored by the Water Survey of Canada.  

Unique to the NWAC area, the quantity of water entering the area is controlled. The Gardiner Dam, which is 

located south of Outlook, allows a controlled flow of water out of Lake Diefenbaker and down the South 

Saskatchewan River. The flows vary monthly and yearly based on the snow pack in the Rocky Mountains, 

weather events in Alberta and South Western Saskatchewan and the % of capacity full within Lake 

Diefenbaker.  

 

The Water Security Agency (WSA) also operates two dams within the NWAC area: the South and North 

Blackstrap Dams. Both are homogeneous earthfill dams, and are part of the Saskatoon Southeast Water 

Supply System (WSA, 2011). 

 

The CWAC region has Lake Diefenbaker a 225-kilometre long multipurpose reservoir which serves varied 

interests. Lake Diefenbaker is the largest body of water in southern Saskatchewan and was formed by two 

dams: the Qu’Appelle Dam and the Gardiner Dam. The Qu’Appelle Dam controls flows in the Qu’Appelle 

River and the Gardiner Dam controls flows in the South Saskatchewan River. The 

Gardiner Dam is one of the largest earth-fill dams in the world. Although more than 38 years have passed 

since Gardiner Dam was built, the multipurpose structure continues to demonstrate its importance in 

storing, maintaining, and controlling flows in the South Saskatchewan River. (WSA 2007) 
   At time of report Gardiner Dam 46 years old 

 

There are no WSA managed dams within the WWAC area, however the Gardiner Dam and the Qu’Apelle 

Dam impact the area. During high rainfall or snow melt events in Alberta and Saskatchewan flooding 

along the river can occur with the rising river levels. 
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Figure 34: South Sask River Watershed Dams (Government of Saskatchewan, 2013) 

 

This map indicating dam location in the South Sask River Watershed shows earthen dams as well as 
numerous undetermined dams.  This could be further explored to understand the possible impacts on the 
watershed. 
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     Graph 1: Historic Mean Daily Discharge for Snipe Lake (Water Survey of Canada, 2010) 

 
Graph 2: Historic Mean Daily Discharge for Lemsford  (Water Survey of Canada, 2010) 

 
Graph 3: Historic Mean Daily Discharge for Cabri (Water Survey of Canada, 2010) 
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Graph 4: Historic Mean Daily Discharge for Beechy (Water Survey of Canada, 2010) 

 
Graph 5: Historic Mean Daily Discharge for Outlook (Water Survey of Canada, 2010) 

 
Graph 6: Historic Mean Daily Discharge for Saskatoon (Water Survey of Canada, 2010) 
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Graph 7: Historic Mean Daily Discharge for St. Louis (Water Survey of Canada, 2010) 

 
Graph 8: Historic Mean Daily Discharge for Prince Albert (Water Survey of Canada, 2010) 

 

4.1.3 Surface Water Allocation  

In the 2007 South Saskatchewan River Source Water Protection Plan Report the Water Security Agency 

provided information about the amount of water within the watershed, its uses and its allocations.  

Although water is allocated, it is unknown how much is actually used in any given year as reporting and 

monitoring for this is not carried out consistently across the province.  
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Figure 35: South Sask River Watershed Surface Water Allocation (WSA, 2007) 
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4.1.4 Ground Water Quality 

Ground water reserves are important sources of domestic and farmyard water.  Agricultural land use 

practices can and do affect the quality of ground water.  Ground water quality and quantity vary greatly 

across the watershed.  Human caused nutrient, pesticide, and pathogen loading can impact ground water 

quality. Ground water sources from shallower depths (<100ft) are more susceptible to decreased quality 

from contaminants.  The contamination risk is greater the shallower the well and/or the coarser the soils 

above the aquifer. 

 

In the NWAC area the majority of the wells south and west of Saskatoon are shallow wells, with 

depths of less than 100m. Within this class there are large diameter bored wells (for water less than 

50 feet) and small diameter drilled wells (for water deeper than 50 feet). There is quite a 

concentration of deep wells, greater than 100 feet, in the area directly north of Saskatoon. These 

deeper wells would be small diameter drilled wells. 

 

The WWAC area shows a relatively low number of total wells for the number of current or past farm yards. 

This could indicate two things.  Firstly, that drillers logs have not been reported to the Water Security 

Agency for older wells, which means more wells exist than show up.  Secondly, it may indicate that a 

significant number of operations rely on dugouts for livestock, spraying and household use. Both are likely 

true. 

 

Springs are ground water that makes its way to the surface.  Springs can be found coming out of side 

hills, at the edge of a creek or slough, or along the river bank.  Spring water plays an important role in 

many creeks. The creek continues to flow all summer due to spring water entering it.  In areas where 

ground water is shallow, many dugouts are fed from this ground water coming up from the bottom of 

the dugout. Throughout the watershed there are many pockets of shallow ground water/springs. Land 

use around springs impacts the quality of the water in the aquifer and the water moving from the spring 

into the discharge area.  
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4.1.5 Ground Water Quantity 

 

 

 
 

Figure 36: South Sask River Watershed Well Density (Water Security Agency, 2013) 
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4.1.6 Ground Water Allocation 

 
Figure 37: South Sask River Watershed Ground Water Allocation (WSA, 2007) 
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4.1.7 Wetlands 

  

 
Figure 38: Provincial Wetland Density (Agriculture & Agri-Food Canada, 2006) 
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Figure 39: South Sask River Watershed Wetland Loss (Government of Saskatchewan, 2013) 

 

The hydrological functions of wetlands include the storage and eventual release of surface water, recharge 

of local and regional ground water supplies, reduction in peak floodwater flows, de-synchronization of flood 

peaks, and erosion prevention. Position in the landscape, location of the water table, soil permeability, 

slope, and moisture conditions all influence the ability of wetlands to hold back floodwaters. Wetland 

drainage reduces the watershed’s capacity to naturally hold back runoff during flood events. Maintaining 

and restoring wetlands on the landscape reduces over-land flow rates and, therefore, potential flooding. 

Recharge of ground water is an extremely important function of some wetlands. Water percolates slowly 

from wetlands to aquifers. Interactions between wetlands and local or regional ground water supplies are 

complex and site-specific and are affected by the position of the wetland with respect to ground water flow 

systems, geologic characteristics of the substrate, and climate. (WSA 2007) 
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Wetlands can be effective nitrate sinks in agricultural landscapes (over 80 percent removal). Phosphorus 

retention in wetlands can also be significant (up to 94 percent) and is accomplished through adsorption 

onto particles, precipitation with metals and incorporation into living biomass. Wetlands can reduce the 

impacts of sedimentation on water quality and high levels of biological productivity in wetlands result in 

dissipation of pesticides. Wetland drainage in the South Saskatchewan River watershed has not been 

quantified, due in part to the lack of good empirical data and, therefore, further study is needed to 

determine the extent and amount of loss. (WSA 2007) 

 

This map of wetlands loss shows low to moderate intensity loss for the South Saskatchewan River 

Watershed. 

 

 

4.2 Soils 
Soil types and textures impact water in an agricultural landscape. Wind and water erosion of soils can move 

soil particles and nutrients into waterbodies. Wind and precipitation interacting with soil texture and slope 

determine erosion in a watershed, on a farm, and on a single quarter section. Land use and farming 

practices can often be the mitigating factor.   
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                 Figure 40: Provincial Tillage Erosion (Government of Saskatchewan, 2013) 

 

The tillage erosion risk across the watershed is low, however there are areas with lighter soils or steeper 
slopes with slightly higher risk. Land that has minimal slope and medium or loamy textured soils has the 
lowest risk of erosion occurring as a result of tillage.  However, steeply sloped sandy areas and moderately 

or steeply sloped areas that have finer or clay based soils are very prone to tillage erosion. Crop rotations 
can assist with increasing soil organic matter and decreasing erosion. Seeding permanent cover or 
maintaining cover is proven to reduce the risks of salinity and soil erosion. 
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Figure 41: Provincial Water Erosion (Government of Saskatchewan, 2013) 

 
Risk of water erosion varies across the watershed. The risk is low along the river likely due to this land being 

predominately in permanent cover. Most of the watershed has very low or low susceptibility with localized 

areas of high erosion risk. At this time it is unclear why there are these areas of high susceptibility, but there 

may be potential to implement BMPs in these areas. 
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                 Figure 42: Provincial Wind Erosion (Government of Saskatchewan, 2013) 

 

Areas with the highest susceptibilty to wind erosion are pockets in the WWAC and CWAC 

subwatersheds.This susceptibilty is directly related to coarsely textured soils. These include the Great Sand 

Hills, Moosewood Sandhills, Gull Lake Plain and Bindloss Plain landscape areas. 
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Figure 43: Provincial Salinity (Government of Saskatchewan, 2013) 
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Figure 44: Provincial Salinity Percentage Affected (Government of Saskatchewan, 2013) 

 
Saskatchewan’s agricultural areas do have a percentage of saline soils. Salinity is caused when below-
ground water forces salts to the top soil layer and then the water evaporates leaving the salts.  After time, 
these salts exist in the top soil layer in a high enough quantity to inhibit the ability of a plant to pull water 
out of the soil into its roots causing crop yield loss or even crop death.  
 
Salinity has increased across the watershed since the 2006 census. The WWAC has the largest area of non-
saline soil whereas a majority of the CWAC and NWAC are moderately saline. Scattered throughout the 
watershed are pockets where the percentage of land affected by salinity is greater than 70%. Beneficial 
management practices such as re-establishing permanent cover may help to mitigate salinity issues in these 
areas. Localized salinity can contribute to poor water quality, poor vegetative cover and erosion.  
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Figure 45: South Sask River Watershed Soil Capability (Agri Maps, 2013) 

There are large tracts of land that have only moderate limitations, where the soil type and texture and 
land slope make the area quite suitable for agriculture. Moderate conservation practices are required to 
maintain the suitability of this land. However, there are areas with severe to moderately severe 
limitations. Consequently, agriculture may be largely limited to certain types of forage production and 
requires special conservation practices. In extreme circumstances even conservation practices may not 
make these areas suitable for crop production.  
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Figure 46: Percent of Permanent Cover within a 40 Meter Buffer of a Waterway 

(Saskatchewan Watershed Authority State of the Watershed Report, 2007) 

South Saskatchewan River 

Watershed 

4.3 Riparian Health 

 
The riparian area is the moist green transition zone between the upland and the water.  Healthy riparian 

areas perform many ecological functions including water filtration, sediment trapping, water absorption, 

water release, and streambank/shoreline erosion control.  They play a key role in capturing nutrients and 

pathogens from water as it enters a waterbody and/or as it flows within a lotic waterbody.  In essence, 

riparian areas ‘buffer’. 

There are many aspects to a healthy 

functioning riparian area including 

the vegetation and its interactions 

with soil and water. Deep-rooted 

native vegetation with adequate 

density and maturity are desirable to 

perform key ecological functions.  

The adequate width of the riparian 

area, or ‘buffer’, is location 

dependant, but 30-40 meters (100-

130 ft.) is usually an accepted 

minimum. 
 

In the Water Security Agency State of 

the Watershed Report (2007) a 

coarse scale evaluation of the 

percent of permanent cover within a 

40 m buffer of the water course was 

calculated using 1993 land cover 

maps and stream network maps.  The 

South Saskatchewan River watershed 

falls into the range of having a 40 

meter (130 ft.) riparian buffer around 

all waterbodies 25-74.99% of the 

time.   

It is unknown what the exact 

percentage of the watershed has this 

30-40 meter (100-130 ft.) buffer in place.  However, with a high percentage of cropland in the watershed 

and a moderate creek and water run density it can be expected that there is a strong need for expanding or 

adding permanent cover buffer zones.  The 2011 Statistics Canada Agriculture Census found that about 11% 

of operations within the AEGP area implemented riparian buffers.  This could indicate many things.  Firstly, 

that not all producers have riparian areas on-farm with few producers controlling many riparian areas.  

And/or secondly, that the riparian area jargon and practices around riparian area protection are not widely 

adopted in the area.   
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Figure 47: South Sask River Watershed Lotic Riparian Health (Government of Saskatchewan, 2013) 

 

Riparian areas that contain flowing water are called lotic riparian areas. Approximately 42 percent of lotic 
riparian areas in southern Saskatchewan are used for grazing. Assessments done in the South Saskatchewan 
River Watershed are concentrated in approximately ten RMs. Most of the results show riparian areas are 
healthy or healthy with problems. 
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Figure 48: South Sask River Watershed Lentic Riparian Health (Government of Saskatchewan, 20213) 

 

Riparian areas that contain still water are called lentic riparian areas. It has been estimated that 40 percent 
of wetlands have been lost since settlement. Relatively few assessments have been done in this watershed. 
They show the lentic riparian areas to be healthy with problems. 
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4.4 Invasive Species 

Invasive species are a very real threat to Agriculture across Saskatchewan. An invasive species is defined as 

non-native plants introduced outside of their natural habitats.  In this new environment, free from their 

natural ‘enemies’, they have an advantage that allows them to out-compete native plants and agricultural 

crops for space, moisture, and nutrients. Within the NWAC area, the higher population density, high 

number of rural landowners (farming and non-farming), the sheer number of visitors to the area and 

travelers through the area, an active river system, and a flourishing wildlife population all contribute to the 

spread and proliferation of invasive species. 

 

Leafy Spurge is prevalent from the sandy areas of Dundurn, through Corman Park and Vanscoy, up through 

Laird and Rosthern, and including the Beardy’s First Nation. Spread is facilitated by forages, 

quaders/visitors to the area, the division of land into smaller parcels, water, and wildlife.  Current efforts 

include the release of leafy spurge beetles, some mowing, and an active RM control program in the RM of 

Corman Park. Sask Landing also has Leafy Spurge issues. 

 

Common Tansy is found Saskatoon and north as well as in the Dundurn area. South of Saskatoon, 

Nodding Thistle is very common and can be seen on roadways, in pastures, and along field margins. 

 

Other very small populations of invasive species noted in the NWAC and northern CWAC areas (including in 

the City of Saskatoon) include Scentless Chamomile, Yellow Toadflax, Purple Loosestrife, and Oxeye Daisy. 

 

In the WWAC region, Sask Landing and Swift Current have areas of Russian Knapweed and Yellow Toadflax. 

Miry Creek, Riverside, Pittville and Gull Lake have Scentless Chamomile. 

 
 
4.5 Fishery  

The South Saskatchewan River is an extensive watershed on the prairies.  Fish species include 

(Saskatchewan Environment, 1989): 

 

SOUTH SASKATCHEWAN RIVER (53°15' 105°05') 

 
 

 
 

 

 

 

 

 

 

 

Flathead Chub Iowa Darter Fathead Minnow 

Brook Stickleback Yellow Perch Trout Perch 

Emerald Shiner River Shiner Slimy Sculpin 

Lake Chub Pearl Dace Blacknose Dace 

Longnose Dace Sauger Lake Sturgeon 

Burbot White Sucker Quillback Sucker 

Finescale Dace Redhorse Sucker Rainbow Trout 

Brook Trout Goldeye Northern Pike Longnose Sucker Silver 

Redhorse Spottail Shiner Lake Whitefish 

Walleye Common Shiner Mooneye 

Cisco (Artedii) Northern   
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In the 2007 Source Water Protection Plan background report for the South Saskatchewan River 

Watershed Dave McAllister of Fisheries and Oceans Canada (DFO) gave this synopsis of the river’s fishery 

(December 2004): 

 

 South Saskatchewan River Watershed Fisheries Background  
Saskatchewan is home to 68 species of fish, including both native and non-native species. Of these, 
at least 34 species have been documented in the South Saskatchewan River watershed. Some of 
the more easily recognizable species such as northern pike, walleye, and yellow perch share waters 
with lesser known sport species like sauger, goldeye and burbot. In Lake Diefenbaker, the 
occasional lake trout is caught – a leftover from previous stocking programs. Of special note is the 
lake sturgeon (Acipenser fulvescens), Saskatchewan’s oldest (historically speaking) and longest 
living creature on land or water. The lake sturgeon is distinctive as the only fish in Saskatchewan 
with a shark-like tail, rows of large boney plates down its sides and back and a mouth on the 
underside of a long snout. Within the province, these ancient fish are only found in the 
Saskatchewan and Churchill River systems and can reach sizes of over two meters in length. Lake 
sturgeon also grow very slowly, requiring up to 25 years to reach sexual maturity. Though primarily 
benthic (bottom) dwelling, sturgeon migrate to fast-flowing shallow rapids in the main stem of rivers 
in May and June to spawn over boulders or bedrock. Coupled with past over fishing, its slow growth 
to maturity and extensive habitat destruction and alteration of natural river flow regimes resulting 
from large scale water management programs, the lake sturgeon has declined in numbers and is 
being considered for protection under the federal Species at Risk Act.  
Saskatchewan’s recreational, subsistence and commercial fisheries are economically and socially 
important and contribute millions of dollars annually to the provincial economy. Lake Diefenbaker, for 
example, supports a commercial fishery that harvests 91,000 kg of whitefish each year. Angling 
opportunities are plentiful in many of the smaller tributary streams and isolated lakes of the South 
Saskatchewan River watershed; however, the bulk of the angling activity, as well as the associated 
infrastructure, guiding, and tourism industry, is centered around Lake Diefenbaker and the South 
Saskatchewan River. Most of the walleye eggs used in provincial stocking programs are harvested 
from Lake Diefenbaker.  
Because provincial fisheries are socially, ecologically and economically valuable, the habitat that is 
their lifeblood is worth protecting. Like all animals, fish need healthy places to live, grow and 
reproduce to complete their life cycle. Without healthy productive fish habitat, the fisheries that it 
sustains would collapse. The habitat requirements of fish may differ for various life stages from egg 
through adult, and fish can quickly become vulnerable when our day-to-day activities threaten their 
habitat. Fish habitat is vulnerable to a variety of threats. Some, like large-scale shoreline 
developments, are obvious. Others, like the installation of an undersized culvert or small dam, may 
not be immediately apparent; however, over time the barrier to fish migration that these structures 
represent can result in reduced reproductive success within local fish populations. In addition to the 
destruction of habitat resulting from the physical alteration of lakes and streams, the water itself is a 
component of fish habitat that may be negatively impacted. Activities that alter the quality or quantity 
of water, such as urban or agricultural run-off and unlicensed withdrawals, may also have negative 
impacts on fish populations.  
Many activities have the potential to harm fish habitat; however, by considering these impacts and 
taking steps to avoid them, economic development and the protection of fish habitat can both be 
achieved.  
Under the Constitution Act (1982) the federal government has jurisdiction over Canada’s inland and 
coastal fisheries. The federal Fisheries Act (1868) provides for the protection of fish habitat. Under 
this Act no one may carry out any work or undertaking that results in the harmful alteration, 
disruption or destruction of fish habitat, unless authorized to do so by Fisheries and Oceans Canada 
(DFO). The Act also prohibits the deposit of a deleterious (harmful) substance into waters frequented 
by fish. DFO manages and protects fish habitat through the protection of existing habitat, restoration 
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of damaged habitat and the development of new habitat. Environment Canada assists DFO in 
compliance and enforcement activities related to the deposit of deleterious substances.  
Further information on the habitat protection provisions of the Fisheries Act is available on the web 
through www.dfo-mpo.gc.ca/canwaters-eauxcan/habitat/index_e.asp as well as the publication 
“Canada’s Fisheries Act, The Habitat Protection and Pollution Prevention Provisions of the Fisheries 
Act” available through your local DFO office.  
DFO works in partnership with local watershed groups, provincial and municipal governments and 
industry to balance the need for economic development with the need to protect fish and their 
habitats. In 2003, DFO-Prairies Area launched its community-based stewardship program – 
Stewardship-in-Action. This program was conceived as a way to strengthen and expand existing 
watershed stewardship initiatives operating throughout the Prairies. Its primary objective is to build 
capacity for community-directed fish habitat advocacy – promoting an ethic of ownership and 
responsibility to protect, maintain and restore freshwater fish and fish habitat among the people who 
influence it and affect it. The Department supports various initiatives including education, research, 
monitoring and evaluation, habitat enhancement and restoration, and habitat survey, inventory and 
mapping initiatives by providing financial and technical support and partnered delivery. Over $575K 
has been invested in partnership-based stewardship activities across Alberta, Saskatchewan and 
Manitoba over the past two years, leveraging more than $3.2 M in case and in-kind resources. Since 
2003, DFO has contributed over $33,000 to stewardship groups operating in the Saskatchewan 
portion of the South Saskatchewan River watershed. DFO continues to work collaboratively with 
government agencies, industry, Aboriginals, non-government organizations and citizens to promote 
ownership and shared responsibility for environmental protection that benefits all Canadians.  

Prepared by Dave McAllister, Fisheries and Oceans Canada, December 2004  

 
 

The SSRWSI is taking the initiative to conduct a 2 year research project to investigate major tributaries 

that flow into the South Saskatchewan River. With funding provided by Environment Canada’s 

Environmental Damages Fund, the purpose of the project is to investigate fish utilization and provide a 

base knowledge of areas of important fish habitat. The assessments include mapping, photographing 

and evaluating fish habitat as well as sampling for fish species in specified creeks. (SSRWS website) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart 12: List of South Saskatchewan River tributaries, their locations, and dates sampled during the 2011/2012 study 

 

Other creeks that were considered for this study included Spring, Miry, Sage, Aitkow, and Summit 

Creeks. Due to time constraints and resource limitations, we were unable to conduct research on these 

tributaries.   

Creek Location Rural Municipality Dates Sampled 
1. Opimihaw Creek North-east of Saskatoon Corman Park No. 334 June 9, 10, 16, 29, 2011  

August 6, 2011 
June 8, 2012 

2. Brightwater/Beaver 
Creek 

South-west of Saskatoon Dundurn No. 314 
Rosedale No. 283 

June 13-15, 2011 
August 23, 2011 

3. Fish Creek West of Alvena Aberdeen No. 373 
Fish Creek No. 402 

June 15-17, 2011 
 

4. Red Deer Creek South of Prince Albert Prince Albert No. 461 June 23, 2011 
 

5. Snakebite Creek South of Beechy Victory No. 226 July 7, 2011 
 

6. Coteau Creek South-east of Macrorie, near 
Danielson Provincial Park 

Coteau No. 225 
Fertile Valley No.  285 

July 7 & 8, 2012 
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Figure 49: South Sask River Watershed Fish Study (SSRWSI, 2013) 
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4.6 Stewardship 

 
Figure 50: Provincial DUC Target Areas (DUC, 2013) 

 

Ducks Unlimited Canada (DUC) has been conserving and restoring habitat in Saskatchewan since 1938. 

An array of programs has focused on restoration and enhancement of both wetland and upland 

habitats, improving the landscape for waterfowl and other wildlife. All Ducks Unlimited Canada 

programs involve partnerships with landowners. All Ducks Unlimited Canada projects with an upland 

component (i.e. haying or grazing) are managed to maximize habitat quality. Ducks Unlimited Canada 

upland projects also conserve soil moisture, reduce erosion and sedimentation, and remove excess 

nutrients and pesticides. (WSA 2007) 
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Figure 51: South Sask River Watershed WSA Cropland Conversion Program (WSA, 2013) 

 

The Water Security Agency delivers stewardship programming to the South Saskatchewan River 
Watershed through the Prairie Stewardship Program. The goal of the Prairie Stewardship Program is to 
increase awareness of the importance, value, and function of riparian and native prairie ecosystems. 
Since a watershed includes the river itself, the adjacent land, and all the land that drains into the river, 
upland management is vitally important to watershed health. Native prairie has been the main focus in 
the uplands. Stewardship of these areas is encouraged through extension with individual private 
landowners, government agencies, and other interested organizations. Public education is essential to 
protecting watershed health (WSA 2007). Through WSA, producers in priority areas may obtain funding 
to seed cropland back to grass.  
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The South Saskatchewan River Watershed provides potential habitat for 16 species at risk (SAR), both 

plants and animals. Although they are rarely seen, some are very well known, such as Burrowing Owls 

and Ferruginous Hawk. There has also been habitat protection education for species including the 

Loggerhead Shrike, Piping Plover and Sprague’s Pipit. Each SAR has very specific habitat requirements 

provided by this watershed. The survival of these species is threatened because of many human 

activities. Loss of habitat caused by cultivation and urban sprawl is a major threat that impacts many of 

the species at risk along the South Saskatchewan River Watershed.  

 

Loss of habitat also means more pressure from predators in the habitat areas that are left. Other threats 

include the use of poison for pest animals and rodents, pesticide use, and highway and road 

development. Highways pose a real threat to the safety of all wildlife species, and many of our 

endangered species, such as Burrowing Owls, which tend to live near roadways. (WSA 2007) 

 

 

5.0 Conclusion 
The South Saskatchewan River watershed is large and varied. Land use ranges from crop production in 

the north reaches of the watershed, through the highly intensive operations and dense population in 

the Saskatoon region, south through the CWAC area with its irrigation and recreational developments, 

to the western region with increased numbers in pasture and livestock.   

 

The watershed is unique in that it crosses four soil zones and four ecoregions.  Because of this, 

environmental issues and management decisions will vary. The greatest impact on land and water 

quality is made when working with a number of area producers. Furthermore, producers will have 

access to cost-shared funding to assist them to make environmental improvements on their farms. 

 

Some environmental issues are consistent across the watershed while others are more specific to a 

particular subwatershed. In the NWAC, manure production, ILOs, and high fertilizer inputs are potential 

stressors to the watershed. The CWAC subwatershed is unique with a large area of irrigated acres, and 

high acres in permanent cover mean pasture management is an important factor in the WWAC. Invasive 

plant species, salinity, pesticide use and erosion are issues throughout the South Saskatchewan River 

Watershed.  

 

By increasing public and producer awareness within the watershed, there will be a greater 

understanding of agri-environmental issues and an increase in the adoption of beneficial management 

practices. The more BMPs implemented the greater the impact on the watershed over time. 
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