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1. Introduction
Sound and effective management of watersheds, units that encompass entire water drainage systems,
begins with planning. The risk scan and assessment was developed to provide stakeholders in the North
Saskatchewan River watershed with a collective understanding about the watershed, for the purposes of
watershed planning and agri-environmental group planning.
Among the information to be detailed in this report are population and demographics, economic
activities, land use, climate, physical/topographic characteristics, surface and ground water availability,
water allocations, trends in water use, and wastewater treatment and disposal. Real or perceived
threats to source water will also be presented. Information about ecosystem health, sound wetland and
riparian management, and wildlife biodiversity will also be included.
For planning and management purposes, the North Saskatchewan River Agri-Environmental Group Plan
has altered the boundaries the group will be working in. The areas not included in this risk scan will be
covered by other AEGP risk scans. When the majority of a rural municipality is contained within the
North Saskatchewan River watershed, it has been included in this scan, with the exception of R.M.s that
are south or east of the North Saskatchewan River, particularly in the area south and east of North
Battleford adjacent to the Eagle Creek sub-basin, north of Saskatoon, and south of Prince Albert
adjacent to the South Saskatchewan River. It was determined that it was more feasible for AEGPs on the
side of the river as the R.M. are better able to serve the producers in those areas without needlessly
increasing travel expenses in the already large North Saskatchewan River AEGP area.

2. Watershed Characteristics
2.1 Physical Characteristics
Physical Setting
The North Saskatchewan River watershed (or basin) is made up of seven physiogeographic regions, see
Figure 1. Most of the watershed is covered by the Saskatchewan River Plain and the Missouri Coteau
Uplands. The plain areas, also including the Snipe Lake Plain and the Manitoba Saskatchewan Lowlands,
demonstrate some topographic variety with ground moraine, lake plains, river valleys, spillways and
other minor landforms. They primarily exhibit an undulating to gently rolling landscape. The Missouri
Coteau, along with the Neutral and Senlac Hills and Saskatchewan Uplands provide a series of hilly
landscapes along the northern, western and southern edges of the watershed.
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Geography
The North Saskatchewan River begins in the Columbia Icefields in the Rocky Mountains of Alberta,
Figure 2. Approximately 80,000 km² of land contributes runoff to the North Saskatchewan and Battle
Rivers before these rivers flow into Saskatchewan. Alberta contributes over 7 million m³ of the water
flow from Alberta into Saskatchewan. Once it enters Saskatchewan, the North Saskatchewan River
proceeds in a southeasterly direction, turning northeast near Langham. Along this journey, it is joined by
the Battle River at the Battlefords. The Battle River is the largest tributary to the North Saskatchewan
River in Saskatchewan but contributes less than 5 percent of the total flow. The North and South
Saskatchewan Rivers join at “The Forks” located east of Prince Albert. From there the Saskatchewan
River flows into the Nelson River system in Manitoba and ultimately empties into Hudson Bay.
In Saskatchewan, the North Saskatchewan River watershed covers a total of 41,000 km² and includes the
Battle River, Eagle Creek, and the Goose Lake internal drainage basin northeast of Rosetown. The Battle
River, since it is the largest tributary, has been included in the North Saskatchewan River watershed agrienvironmental group planning process. The North Saskatchewan River watershed, for planning
purposes, includes 35 Rural Municipalities (Figure 3), 29 First Nations with lands and 17 reserves (Figure
4), 93 towns, villages, hamlets and resorts as well as the Cities of Lloydminster, North Battleford, and
Prince Albert (Figure 5).
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Soils
Soils perform a number of vital functions for life on this planet. Soils are the growth medium for plants;
they filter drinking water, and are directly involved in mineral element cycles. Micro-organisms and soil
fauna are the driving forces behind these functions. Soil organic matter consists of living and dead plant
and animal materials at various stages of decomposition. Soil organic matter plays a major role in
keeping the soil well aggregated, aerated, and porous, making soils easier to cultivate and improving
water infiltration. It also plays important roles in the retention of moisture and nutrients for crop
growth.
Soil mineral particles range in size from sub-microscopic clay particles, through silts, to sands up to 2
millimetres in diameter. Stones and gravel, while present in soils have little influence in soil properties.
The proportion of sand, silt, and clay sized particles in a soil is called the soil texture. Soil texture greatly
influences many soil properties such as the fertility and moisture holding capacity of the soil which
together largely determine the soil’s suitability for growing crops. Soils with a large proportion of sand
sized particles are usually well drained, well aerated, and easy to cultivate. However, on the Prairies,
sandy soils may not retain enough moisture to sustain crops between precipitation events, making them
less suitable for annual cropping. Soils with high clay content can absorb and retain more water making
them good for annual crops in semi-arid climates. However, clay soils with low organic matter levels may
be sticky when wet and when dry may become hard and difficult to cultivate. Clay particles can attract
and attach nutrients and contaminants such as pesticides and bacteria from human sewage or manure
(Hillel, 1982).
In the North Saskatchewan River watershed, the surface texture of most soils is classified as loam to silt
loam, Figure 6. These soils are of medium texture with roughly equal proportions of sand, silt, and claysized particles. Some areas of sandy soils are also found throughout the watershed, these soils are less
able to retain contaminants and nutrients which could leach into the groundwater. There are only small
areas of clay soils in the watershed.
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Water erosion
Water erosion begins with rain drops hitting the soil surface causing soil aggregates to break into smaller
pieces. If the amount of rain exceeds the capacity of the soil to absorb it, water starts to flow downhill
across the soil surface transporting loose soil, finding low spots and eventually cutting channels into the
soil. The severity of water erosion depends on:
a) the amount and velocity of runoff which is determined by the intensity of rainfall or the rapidity
of snowmelt, the steepness and length of slopes, and the area of the upstream watershed
b) soil properties (such as texture, organic matter content and density) affecting the rate of
infiltration of precipitation and the susceptibility of the soil to erosion, and
c) the amount of protection provided by growing crops or residues from previous crops.
Vegetation intercepts raindrops and reduces the amount of erosion caused by rainfall and
runoff. On fields with little or no vegetation to absorb the impact, rainwater will hit the bare soil
loosening soil particles. Vegetation also slows down runoff and acts as a filter by trapping
sediment and any adsorbed contaminants.
Erosion is difficult to measure, but sheet and rill erosion may be estimated by using the Revised
Universal Soil Loss Equation (RUSLE) based upon the local vegetation, slope, rainfall intensity, soil
susceptibility to erosion, and management practices used. RUSLE estimates erosion by from a field sized
area but does not account for gully erosion due to concentrated flow which may be significant within
the watershed. Figure 7 identifies some potential sediment sources evaluated using RUSLE. Values
shown are not necessarily representative of a particular parcel of land since the estimate assumes that
all land is under conventional tillage. Note that the actual delivery of sediment from individual fields will
vary according to many factors not assessed, including the contribution from gully erosion. This analysis
suggests that some areas in the watershed could erode at rates between 5-12 T/ha/yr. Areas with steep
slopes in annual crop production and with very fine sandy or silty soils are the most prone to erosion.
Figure 7 was based upon: slope from a digital elevation model, land cover as of mid 1990's, soil texture
from the Soil Landscape of Canada polygon, and estimated rainfall. Erosion values shown in Figure 7 are
estimated and actual rates for individual fields will vary significantly. Up-to-date maps are not available
at this time, as an effort to update this information is presently underway. In the event the information
is updated and available for public use over the next five years, this scan will be updated to reflect the
current soil loss and erosion situations.
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Figure 7: Revised RUSLE Potential Soil Erosion

Wind erosion
Wind erosion may result in sediments being deposited directly in water bodies, or in drainage ditches
and runs where sediments will be susceptible to water erosion. Wind erosion results when strong winds
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come into contact with loose dry soils. Fine soil material becomes suspended in the air and may travel
many thousands of kilometres before being deposited. Fine sand sized particles and aggregates are
mobilized by the wind and skip along the surface of the eroding area. This process greatly increases the
intensity of wind erosion. Eventually these particles are trapped by vegetation or behind stones, usually
within a few hundred meters from their starting point. Larger sand sized particles and aggregates, which
are too heavy to be picked up by the wind, are rolled along the soil surface and seldom move far.
Persistent wind erosion over several years may remove tens of centimetres of soils from susceptible
areas causing the formation of sand dunes. The removal of fine particles by wind erosion significantly
impacts soil fertility and may transport pesticides, nutrients, and pathogens attached to the soil. The
factors affecting wind erosion are surface soil moisture, wind speed and turbulence, soil texture, soil
aggregation, the presence of surface crusts, surface roughness, unsheltered field width, and the
amount, orientation and type of surface vegetation. Sandy soils are the most erodible, but clays may be
extremely erodible if exposed to freeze-thaw which results in fine sand sized aggregates which are very
susceptible to erosive winds. Vegetation absorbs the energy of the wind, protects the soil surface, and
traps eroding particles, so crop residue management and permanent forage are the most effective
practices to control wind erosion.
The North Saskatchewan River watershed has areas of moderate, high and very high risk of wind
erosion, Figure 8. Some of these areas are directly adjacent to the North Saskatchewan River around
North Battleford, Borden, Langham and Prince Albert. Wind and water erosion may have a compounded
effect when upland areas experience wind erosion and the sediments are deposited in or near water
where they may be more susceptible to water erosion.
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Stream Bank Erosion and Instream Sedimentation
The erosive force of high water flow in creeks and rivers may undercut the banks causing them to slump
into the water; this is called stream bank erosion. The greater the water flow velocity, the greater the
erosion on stream banks. Water velocity also determines how much sediment can be carried. The faster
the stream velocity, the more sediment load can be carried. As stream velocity slows, this sediment is
then deposited either within the stream where stream gradients decrease or when river water enters a
lake.
Vegetative cover is important in controlling stream bank erosion and its effectiveness depends on the
type, location, and amount of plant material. Vegetation in the stream will slow water flow resulting in
less erosion of stream banks and greater in-stream sedimentation of entrained material. The roots of
riparian (shoreline) vegetation bind the soil together and help to stabilize the banks; it also functions as
a filter to stop sediment, nutrients and contaminants from entering a stream. Riparian vegetation is
water tolerant and usually consists of thick dense brush, trees, or grasses.
Topography
Slope classifications across the watershed vary significantly, Figure 9. Steep slope areas exist along the
entire Battle River, on the North Saskatchewan River near Alberta, and Jackfish Lake to Big Shell Lake.
There are also several pockets of steep slopes located in uplands areas. Figure 10, a digital elevation
model of the watershed, shows the high and low elevations across the watershed.
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Figure 10: Digital Elevation Model
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2.2 Ecology
Ecology is defined as the study of the mutual relationships between organisms, both plant and animal,
and their environment (Parker 2005). Although there is a lot that can be discussed under the scope of
ecology, this section will only examine information which was readily available.

Ecoregions
The geography of Saskatchewan has been described and classified into Ecozones and subsequent
Ecoregions on the basis of landform (i.e. soils, topography, hydrology and geology) and the resulting
dominant vegetation communities (Acton et al., 1996). Within the various ecozones are found wetlands,
lakes, rivers and landforms with high wetland densities (e.g. the Thickwood Hills) that are important to
migrating and breeding waterfowl and other water birds.
The North Saskatchewan River Basin traverses four ecoregions, Figure 11. The descriptions below are
taken from the Atlas of Saskatchewan (Fung, 1999).

Prairie
Aspen Parkland
“In its native state, this ecoregion is characterized by a mosaic of aspen groves and fescue grasslands.
Along its southern boundary, aspen groves dot a predominantly grassland landscape, while the northern
parts exhibit a more continuous cover of aspen. Locally, grasslands occupy the drier upper and southfacing slopes, while aspen is found on the moist lower, mid and north-facing slopes. This is in contrast to
the southern grassland ecoregions where aspen is found only around sloughs, or in valleys and sandhill
areas. Glacial till landscapes characterized by short, steep slopes and numerous, undrained depressions
or sloughs are prevalent, and provide an ideal habitat for ducks and other waterfowl. White-tailed deer
is the most prominent wildlife species. Coyote, hare, fox and Richardson's ground squirrel are also
prevalent. Typical birds include House Wren, Least Flycatcher, Western Kingbird and Yellow Warbler.
Due to the favourable climate and fertile, loamy, black soils, most of the land is cultivated, producing a
diversity of crops including cereals and oilseeds as well as forages and several specialty crops.”

Moist Mixed Grassland
“This ecoregion marks the northern extension of open grassland in the province, and is closely
correlated with semi-arid moisture conditions and dark brown soils. Most landscapes are comprised of
glacial till, and have short, steep slopes and numerous undrained depressions or sloughs, although
several large, level glacial lake plains also occur. Native vegetation is confined largely to non-arable
pasture lands where speargrasses and wheatgrasses, along with deciduous shrubs such as snowberry,
rose, chokecherry, and wolf willow are among the more common species. Small aspen groves are
typically found around sloughs and are a characteristic feature of the landscape, particularly as
compared to the drier Mixed Grassland ecoregion which is largely treeless. The prairie potholes or
sloughs, although less common in the Aspen Parkland, provide a valuable habitat for waterfowl. Mule
deer and white-tailed deer are conspicuous wildlife species. Other notable species include coyote, red
fox, badger, Richardson's ground squirrel and jack rabbit. The Western Meadowlark, Eastern Kingbird,
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Yellow-headed Blackbird, Piping Plover, Sharp-tailed Grouse and Franklin's Gull are typical birds.
Agriculture is by far the dominant land use, with cereals being the main crop. Feed grains, forage crops
and oilseeds are also grown, but to a lesser extent than in the Aspen Parkland.”

Boreal Plain
Boreal Transition
“A mix of forest and farmland, marking both the southern advance of the boreal forest and the northern
limit of agriculture characterizes this ecoregion. Gray soils supporting tall stands of aspen are
characteristic of the hilly upland areas. White spruce and jack pine occur throughout the area but are
less common than in the more northern ecoregions. Except for the areas of jack pine on sandy soils
along the North Saskatchewan River valley, the lowlands or plains are mostly cultivated. In fact, the
black and dark gray soils are some of the most fertile and productive in the province, producing a wide
range of forage crops, feed grains, cereals and oilseeds. Wildlife populations are diverse with whitetailed deer, moose, elk and black bear being the most prominent. Other mammals include the beaver,
northern flying squirrel and the short-tailed shrew. The gray jay, boreal chickadee, and great-crested
flycatcher are typical birds.”

Mid Boreal Uplands
“This ecoregion includes the area in the central and western portions of the province immediately south
of the Shield. In this watershed, there are several prominent upland areas including the Thickwood Hills.
Typically, the upland areas are characterized by an ascending sequence of steeply sloping, eroded
escarpments, hilly glacial till plains and level plateau-like tops. The intervening areas are comparatively
level, with large, sparsely treed peatlands being common. Most of the ecoregion is characterized by
loamy, gray soils, although near the Shield the soils are sandy and often poorly drained. The forests
grow taller here than on the Shield and account for the bulk of the province's merchantable timber.
Aspen occurs throughout the ecoregion and is dominant on the south-facing slopes of the major
uplands. Where moisture conditions are favourable, white spruce is often mixed with aspen. Jack pine,
in addition to its usual dominance in sandy areas, is found mixed with black spruce on the plateau-like
tops of the uplands. Black spruce and tamarack dominate the low-lying peatland areas. Wildlife
populations are high and diverse with moose, woodland caribou, mule deer, white-tailed deer, elk, black
bear, timber wolf and beaver being the most prominent. White-throated sparrow, American redstart,
ovenbird, hermit thrush and bufflehead are typical birds. Fish populations include northern pike,
walleye, whitefish, some perch and scattered populations of lake trout.”
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Invasive Plant Species and Weeds Regulated Under The Weed Control Act
Invasive plant species are non-native organisms that can invade and disturb natural ecosystems
resulting in the displacement of the native species. Often these plants are more competitive and offset
the natural vegetation, which results in a loss of biodiversity.
Invasive plants are undesirable plants that can cause physical or economic damage. They pose a real
threat to the biodiversity of plants and animals in the watershed by reducing diversity and creating more
of a monoculture. The presence of invasive plants in riparian areas can destabilize the natural buffer
zones resulting in increased erosion and the decreased ability of the vegetation to filter any
contaminants and slow sediment contribution to the stream. Control of noxious weeds can be difficult,
especially around water bodies. Furthermore, The Environmental Management Protection Act requires
the acquisition of a permit to apply herbicide or other pesticide within 50 meters of a water body such
as intermittent waterways and drainage ditches. Additional due diligence may be required, but does not
mean a permit will be rejected by Ministry of Environment. Recommended buffers listed on pesticide
labels are based on broadcast application. Invasive weeds will readily grow in riparian areas and can be
easily transported by water flows so in many cases, backpack or spot applications may be more
appropriate and are exempt from buffer restrictions due to the targeted nature of application. It is
important for users to choose a herbicide that suits the method of application as well as effectively
control the invasive plant. Some examples of noxious weeds include downy brome, scentless
chamomile, oxeye daisy, common tansy, and leafy spurge.
Several major invasive plants have been identified in the North Saskatchewan River watershed as being
present, and some have a strong foothold on farmland. They include, but are not limited to, leafy
spurge, scentless chamomile, oxeye daisy, common tansy, wild parsnip, yellow toadflax, Russian
knapweed and European buckthorn and hoary alyssum. Table 1 outlines the areas affected by five of
these invasive plants.
Table 1: Invasive Weed Species Present in the North Saskatchewan river Watershed by Rural
Municipality
R.M.
West
North Battleford
No. 437
Round Hill No. 467
Meota R.M. 468
Turtle River No.
469
Paynton No. 470
Eldon No. 471
Wilton No. 472
Medstead No. 497
Parkdale No. 498
Mervin No. 499
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Leafy Spurge

Scentless
Chamomile

Common
Tansy

Oxeye Daisy

Hoary Alyssum

Lots

Some

Some

Unknown

Unknown

Unknown
Lots
Unknown

Some
Unknown
Unknown

Unknown
Some
Some

Unknown
Unknown
Unknown

Unknown
Unknown
Unknown

Some
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Some
Some

Some
Some
Some
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
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R.M.

Leafy Spurge

Scentless
Chamomile
Some

Frenchman Butte
Some
No. 501
Britannia No. 502
Unknown
Some
Central
Great Bend No.
Lots
Some
405
Mayfield No. 406
Lots
Unknown
Blaine Lake No.
Some
Unknown
434
Redberry No. 435
Some
Some
Douglas No. 436
None
Some
Leask No. 464
Some
Some
Meeting Lake No.
Unknown
Lots
466
East
Garden River No.
Unknown
Unknown
490
Buckland No. 491
Lots
Unknown
Shellbrook No.
Some
Some
493
Canwood No. 494
Unknown
Lots
Paddockwood No. Unknown
Unknown
520
Battle
Grass Lake No. 381 Unknown
Unknown
Eye Hill No. 382
Unknown
Unknown
Buffalo No. 409
Some
Unknown
Round Valley No.
Some
Unknown
410
Senlac No. 411
Some
Unknown
Battle River No.
Lots
Unknown
438
Cut Knife No. 439
Unknown
Some
Hillsdale No. 440
Some
Some
Manitou Lake No. Lots
Some
442
(Anderson, 2013, personal communication)

Common
Tansy
Unknown

Oxeye Daisy

Hoary Alyssum

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown
Unknown

Unknown
Unknown

Unknown
Unknown

Unknown
Some
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown

Unknown

Unknown

Unknown

Some
Some

Unknown
Unknown

Lots
Unknown

Some
Unknown

Some
Unknown

Unknown
Unknown

Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown

Unknown
Some

Unknown
Unknown

Unknown
Unknown

Lots
Unknown
Unknown

Unknown
Unknown
Unknown

Unknown
Unknown
Lots

The presence of these invasive plants varies across the watershed and in neighbouring watersheds must
be monitored and eradicated as soon as they are identified. Greater concentrations along highway, grid
roads and road allowance, spread by vehicles and equipment. If left unattended, invasive plants can
quickly spread into neighbouring crop, hay and pasture land increasing the time and money required to
manage them and potentially resulting in economic losses. A complete list of prohibited, noxious and
nuisance weeds can be found online at: Weed Control Act.
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Collaborative efforts, such as a cooperative weed management area, will help bring all affected
stakeholders together to develop integrated pest management plans to minimize the damage and
economic losses from these weeds. Working across jurisdictions is critical to containing epidemic
patches and reducing the spread of invasive plants to neighbouring land, R.M.s and watersheds.
Waterfowl
The Province of Saskatchewan has been identified as an area of continental significance to breeding
waterfowl populations, producing over 50 percent of the waterfowl in Canada, and approximately 30
percent of the population in North America. The North Saskatchewan River watershed itself contributes
a significant number of birds to the continental duck population because each year thousands of
waterfowl are attracted to the numerous productive wetlands found within its boundaries.
Fish
The information available for fish species and habitat has not been extensively updated in the North
Saskatchewan River watershed since the 1980s. The following information does not reflect the current
situation, so additional information is required to make an accurate assessment of the agrienvironmental risk to fish and fish habitat.
The North Saskatchewan River supports a wide diversity of fish species. Twenty-seven species of native
fish occur in the North Saskatchewan River and its tributaries. A fish population study in 1985 & 1986,
using gillnets, suggested that goldeye were the most prevalent species in the river (Merkowsky, 1987).
However, a more recent study (Sentar, 1991), which utilized electrofishing in addition to gill netting to
sample a much wider variety of fish habitats within the river, indicated that suckers were the most
prevalent species. Sturgeon, a fish species with prehistoric roots, also resides in the river. Sturgeon are
slow to mature (15 - 33 years) and have a low reproductive rate.
Five different sucker species live in the river, including the quillback, which can be identified by its saillike fin on its back. A variety of small forage fish provides a plentiful food supply for larger fish species.
Fish Habitat
Fish habitat are the areas the fish use through various stages during their life cycle. Habitat includes
spawning grounds, nursery, food supply and migration areas. Fish habitat not only includes areas where
fish are actually found during one or more phases of their life cycle but also those areas that supply the
food items necessary to support those fish species.

Fish habitat can be easily damaged and lost due to human activities that occur in, near or with water.
These often result in both large and small changes to fish habitat in ways that are both obvious and
subtle. These changes often have profound effects on the economic, social, cultural and environmental
benefits that marine and freshwater fish provide to Canadians. In many cases these effects are not seen
or noticed for years after the initial impacts have occurred.
Wildlife
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The North Saskatchewan River Watershed supports many different kinds of wildlife, including some
species that are considered endangered. Within the area, the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) lists Burrowing Owls, Piping Plover and Lake Sturgeon are listed as being
endangered; Slender Mouse Ear Cress, Sprague’s Pipit, Plains Bison and Woodland Caribou are
threatened, and the Peregrine Falcon, Monarch Butterfly and Yellow Rail are listed as species of special
concern.
Table 2: Big Game Animals found within the North Saskatchewan River Watershed
Big Game
Watershed Population Status
General Habitat
Proportion of
Species
Requirements
Provincial
Harvest
Occurring within
this Watershed
Moose
Watershed has about 7% (~3,600) Browsers
About 10% of
of provincial winter moose
preferring early
annual licensed
population, spread evenly
succession
harvest
throughout the Watershed
hardwood and
Planning Units. Winter population mixed wood forest
is at or above the long term
objective.
Elk
Watershed has about 10%
Generalist grazers/ About 8% of
(~1,500) of the provincial winter
browsers
annual licensed
elk population, most of which
preferring early
harvest
occur in the East and West
succession forest
Watershed Planning Units.
fringe habitat
Winter population is at the longdominated by
term objective.
hardwood and
mixed wood forest.
Browsers
White-tail
Watershed has about 15%
8-10% of annual
preferring
Deer
(~37,000) of the provincial white- early succession,
resident harvest;
tailed deer population, most of
upland aspen
18% of Canadian
which occur in the West Central
dominated forest
resident harvest;
and East Watershed Planning
cover types and
4% of
Units. Population is about 25-35% parkland habitat
commercial
below long-term objective.
outfitting harvest
(principally in
West Watershed
Planning Unit)
Mule Deer
Watershed has about 10%
Browsers
About 20% of
(~2,600) of provincial winter
preferring aspen
annual licensed
population, majority of which
dominated sand
harvest
occur in the Battle River and
hill complexes.
southern portion of the West
Planning Units. Population is
about 30% below long-term
objective.
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(property)
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disease in West
and Battle River
Watershed
Planning Units

Chronic wasting
disease in Manitou
Lake area of Battle
River Watershed
Planning Unit
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Big Game
Species

Watershed Population Status

General Habitat
Requirements

Pronghorn

Limited abundance and
occurrence in southern fringe of
watershed
Subspecies of caribou with
threatened status
(National/COSEWIC) and
recommended threatened status
(provincial). Species of
conservation concern.

Grassland
dominated habitat

Woodland
Caribou

Black Bear

Quantitatively unknown, but
considered to be at, or slightly
above, long-term average
density.

Plains Bison

Sturgeon River herd is located
within the East planning region of
watershed moving between the
west side of Prince Albert
National Park and adjacent
private agriculture land. The 2013
population estimates list the herd
at 200-250 individuals.

Spruce and Larch
dominated treed
peatlands within a
matrix of mature
pine and spruce
dominated
uplands. Limited or
no access. Old
growth forest.
Lichen rich habitats
in winter.
Early-mid
succession mixed
wood forest and
fringe habitat.

Grazers preferring
native grasses,
sedges and early
and re-growth
forage crops

November 2013

Proportion of
Provincial
Harvest
Occurring within
this Watershed
0%

Important Wildlife
Issues

Subsistence
harvest only

Recovery plan
drafted. Habitat
loss and
fragmentation

Data not available

Access and
disturbance

9% of annual
resident harvest
7% of
commercial
outfitting harvest
(principally in
West Watershed
Planning Unit)
Subsistence
harvest only

Data not available

Occasional forage
and crop
depredation and
overharvesting

(Referenced from: Arsenault, 1998; Arsenault, 2000; Arsenault, 2003, Tether, 2013, Sturgeon River
Plains Bison Management Plan, 2013)
2.3 Land Use
Land use data was collected in the mid 1990’s and showed that nearly half of all the land in the
watershed was cultivated. Census information from 2011 shows that this figure has since increased to
59%. Native pasture has remained relatively steady at 21% while tame forage, hay and pasture has
increased to 10%, up from 3% during the 90’s survey. In the working area, only 5% is occupied with trees
and shrubs, with waterbodies, sloughs and wetlands occupying the remainder of the available land in
the watershed.
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2.4 Climate
The North Saskatchewan River watershed in Saskatchewan has a sub-humid climate, characterized by
wide variations in both seasonal and annual temperatures and precipitation. There are also frequent
wide fluctuations in temperature from day to day and between day and night. The mean annual
precipitation for the watershed varies from approximately 360 mm near Scott in the southwest to 470
mm at Waskesiu Lake in the northeast (Environment Canada Website – Climatic Normals 1971-2000).
Variation in mean annual precipitation closely follows ecoregions as mapped and described in “The
Ecoregions of Saskatchewan” (Acton et al., 1998), see section 2.2 for information on ecoregions.
Annual precipitation totals can vary widely from year to year and sometimes exhibit multiyear cycles of
high or low totals. Figure 13 shows the annual precipitation since 1891 at Battleford and North
Battleford. Also shown is a three-year moving average and the 30-year “normals” calculated every
decade.
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Figure 13: May-June and Annual Precipitation in the North Saskatchewan River Watershed, Environment
Canada
Monthly average precipitation varies throughout the year with the wettest month being July while the
driest month is February.
The range in temperatures experienced in the watershed is reflected in the values recorded in centrally
located North Battleford. Daily highs average 24°C in July and average -12°C in January while daily lows
average 11.2°C in July and only -22°C in January. Extreme temperatures there range from -46°C recorded
on January 20, 1943 to 38°C recorded August 10, 1991 (Environment Canada Website – Climatic Normals
1971-2000). Temperatures vary across the watershed roughly by ecoregion with the Mid-boreal Uplands
in the north and east being the coolest with the Boreal Transition, Aspen Parklands and the Moist Mixed
Grassland being warmer.
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Average annual evaporation rates from the surfaces of lakes, reservoirs and wetlands vary inversely with
temperature regimes. The cooler areas in the northern and eastern parts of the watershed have an
average evaporation of 750 mm while the warmer southern portions have an average annual
evaporation loss of up to 925 mm. (Based on PFRA’s, Gross Evaporation for the 30-year Period 1961-90
in the Canadian Prairies Report dated March 1994, and personal communication updates to 2004).
Many producers will say that “water makes water” based on their observations that when local
conditions are wet, there seems to be more summer rainfall. Recent work by Environment Canada
meteorologists is now confirming this conventional wisdom. Their studies are showing that regional
evapotranspiration (i.e., evaporation from water and soil surfaces plus transpiration from growing
plants) contributes to summer convective rainfall (thunderstorms) in three ways: by adding moisture to
the atmosphere which may fall as rain in the same region, by adding energy to the atmosphere for
building convective clouds (thunder clouds, and by inducing larger scale circulation patterns that can
generate thunderstorms (Raddatz, 2004 personal communication to Bart Oegema). A related study has
shown that wet local conditions generally correlate to higher summer rainfall and conversely that dry
conditions correlated to lower summer rainfall (Raddatz, unpublished). While the research has not
found what triggers wet and dry cycles on the prairies, it does show that once established, there is a
feedback mechanism that does perpetuate the wet and dry phases.

2.5 Demographics
Based on the 2011 census data, the population within the North Saskatchewan River watershed is
approximately 113,389 persons, including First Nations lands. The largest population, 55 percent, reside
in the cities of Lloydminster, North Battleford and Prince Albert, Table 3. Twenty percent live in rural
municipalities, with larger populations focused around the large urban centers, Figure 14. Overall, there
was a 2.73 percent increase in the watershed’s population between 2006 and 2011. The majority of the
increase can be attributed to an increase in city populations. Populations in rural municipalities
decreased 0.34 percent from 2006 to 2011. First Nations communities saw an increase of over 10
percent. Table 4 summarizes the average change in population between 2006 and 2011 census data.
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Table 3: Population of the North Saskatchewan River Watershed
Population Percentage of 2011 Population Percentage of 2006
2011
Total Population
2006
Total Population
Rural*
27,309
20.56
27,402
21.21
Small Communities
22,624
17.04
21,990
17.02
Cities
71,867
54.12
69,960
54.16
First Nation Reserves
11,000
8.28
9829
7.61
Total
132,800
100.00
129,181
100.00
*Based on the R.M. census data divided by the percentage of land area in the watershed
Table 4: Average change in population (2006-2011)
Median %
Maximum Decrease %
Maximum Increase %
Rural*
-0.34
-21.24
14.95
Small Communities
4.26
-24.27
34.23
Cities
2.65
0.00
8.72
First Nation Reserves
10.65
-2.27
17.26
* Based on the R.M. census population divided by the percentage of land area in the watershed
Population concentration will have a direct influence on the amount of water used and the amount of
water recycled back as waste. The cities of Lloydminster, North Battleford, and Prince Albert all depend
on surface water for all or part of their municipal use.

3. Economic Activities and Opportunities
There are many different activities that provide for an economic benefit to the region. Agriculture, oil
and gas development, forestry and related products, are all significant activities in the watershed.
Within each of the three cities, there are a number of activities that provide economic benefits to the
area. For information on these types of activities please contact a Regional Economic Development
Authority.

3.1 Agriculture
The agriculture production and processing sector represents an important economic endeavour in the
province. Major agricultural activities/industries include crop and forage production, cow and calf
operations, beef feedlots, pork production units, inland grain terminals, and agricultural machinery
manufacturers. Other agricultural activities within the watershed include smaller-scale horticulture,
apiculture and agroforestry operations. Additional information regarding agriculture in Saskatchewan
can be found later in this risk scan and assessment or at the Ministry of Agriculture website: Ministry of
Agriculture.
The 2011 Census of Agriculture in Saskatchewan showed a decline in the number of total farms to
36,952, a 16.6% reduction from the 2006 Census of Agriculture. In the North Saskatchewan River
watershed, the number of reporting farms decreased from 5603 in 2006 to 4764 in 2011, a reduction of
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17.61%. The Census of Agriculture also indicates that farm size is growing. The average operation size in
2006 was 1450 acres, compared with 1570 acres, an increase of 7.64%. Markets continue to be volatile,
making it difficult for the traditional family farm to continue operating. Nonetheless, farmers have
demonstrated tenacity in the face of these challenges by diversifying farm operations, improving
production efficiency and utilizing non-traditional market streams while becoming better stewards of
their soil and water resources.

Agricultural Crops and Forage
An analysis of federal and provincial census data reveal that over the past 20 years agricultural cropping
activities have become more diversified and have adopted management strategies that reduce soil
disturbance. Predominant crops are cereal grains (wheat, barley, oats), oilseeds (canola, flax) and pulse
crops (field peas, lentils). Forage production (alfalfa and mixed grasses) also comprises a significant
proportion of farmland, especially in the aspen parkland and boreal transition regions.
Agricultural management practices in the watershed showed general trends towards minimizing soil
disturbance, through reduction of summerfallow and the adoption of zero-and min-till practices
combined with herbicide application for weed control (Table 6). Land devoted to forage production
substantially increased, and considerable opportunity to further increase forage acreage remains,
especially on marginal agricultural land. This in turn has the potential to enhance the local livestock
industry by increasing the carrying capacity in the watershed. The total number of irrigated acres
remained static from 2006 to 2011. A small but growing number of producers manage organic-certified
farms within the watershed. As of 2005, a total of 50 farms indicated certified organic grain production,
8 of which also raise organic beef.

Table 5: Extent of Land (ac) Under Select Type of Land Cover in the North Saskatchewan River
Watershed Planning Area. Data obtained from Statistics Canada Census of Agriculture 2006 & 2011.
2006 acres
2011 acres
Trend
Percentage of
Cover (2011)
Crop Land
4,018,203
4,170,199
+ 3.78
59%
Summerfallow

458,082

213,253

- 53.45

3%

Tame Forage

609,604

728,979

+ 19.58

10%

Native Forage

1,500,473

1,463,345

- 2.47

21%

Woodlands/Wetlands 404,680

381,129

- 5.82

5%

Other

167,436

149,059

- 10.98

2%

Total

7,158,478

7,105,964
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Table 6: Extent of Land (ac) Under Select Type of Land Cover in the North Saskatchewan River
Watershed Planning Regions. Data obtained from Statistics Canada Census of Agriculture 2011.
2011
West
Central
East
Battle
Crop Land

1,413,879

786,726

628,370

1,341,224

Summerfallow

89,175

37,948

26,164

59,966

Tame Forage

350,719

113,501

109,901

154,858

Native Forage

624,568

289,530

126,563

422,684

Woodlands/Wetlands 130,040

78,815

104,441

67,833

Other

54,340

30,089

31,392

33,238

Total

2,662,721

1,336,609

1,026,831

2,079,803

Table 7: Extent of Land (ac) Under Select Agricultural Management Practices in the Rural Municipalities
Encompassing the North Saskatchewan River Watershed Planning Area. Data obtained from Statistics
Canada Census of Agriculture 2006 & 2011.
2006 acres
2011 acres
Trend (%)
Fertilizer Applied

3,030,832

3,231,181

+6.61

Herbicide Applied

3,112,767

3,440,743

+10.54

Insecticide Applied

195,704

320,935

+63.99

Fungicide Applied

225,272

534,208

+137.14

Zero/Min Tillage

2,063,588

2,771,164

+34.29

Irrigation

147

147

+/- 0

Table 8: Extent of Land (ac) Under Select Agricultural Management Practices in the Rural Municipalities
Encompassing the North Saskatchewan River Watershed Planning Regions. Data obtained from Statistics
Canada Census of Agriculture 2011.
2011
West
Central
East
Battle
Fertilizer Applied

1,031,074

600,600

448,358

1,151,149

Herbicide Applied

1,116,596

622,534

481,745

1,219,868

Insecticide Applied

65,043

102,435

48,734

104,723

Fungicide Applied

127,776

99,712

122,648

184,072

Zero/Min Tillage

904,392

515,138

340,704

1,010,930

Irrigation

140

0

7

0
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Livestock Production
Regulations
The Agricultural Operations Act is administered by the Agricultural Operations section of Ministry of
Agriculture. This act applies to intensive livestock operations only, such as confined wintering sites and
feedlots; dairy, poultry and swine production systems are also typically intensive systems. The act has no
requirements for extensive animal production such as cattle on pasture. The Agricultural Operations
program includes:
•
•
•
•
•

Approval of manure storage, manure management, and mortality management plans
Special conditions of approval for increased water protection
Re-inspection of approved operations
Investigation of alleged pollution from intensive livestock operations
Site characterization for determining environmentally secure sites

Generally, most areas in Saskatchewan are suited for earthen manure storage. Guidelines have been
developed to help identify locations with suitable material and sufficient separation from water sources
to ensure protection of ground water. The guidelines are based on a solute transport model developed
by Dr. Lee Barbour of the University of Saskatchewan. The expanding livestock industry is regulated by
The Agricultural Operations Act. The act requires designated livestock operations to operate according
to approved manure storage and manure management plans for water protection. Municipalities also
play an important role. Municipal zoning can help encourage producers to choose good sites and protect
sensitive areas. Bylaws, if enforced, can be used to encourage operators to meet additional
development requirements . It should be noted that some municipalities use these tools more than
others.
Beef: Cow-Calf
Beef operations in the watershed are predominantly cow-calf enterprises, and most R.M.s indicate cowcalf populations between 5,000 and 15,000. A number of R.M.s; however, have significantly higher
numbers, ranging from 20,000 to 50,000 head (Figure 15).
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Statistics Canada reported an approximate total of 374,080 total cattle and calves in the watershed in
2011, which represents an 47 percent decrease from the 2006 data. Historically, cow-calf numbers have
been high in the North Saskatchewan River watershed because of the suitability of the landscape for
pasture and forage crops. Significant drought in 2002 and market setbacks continue to contribute to
declining numbers. The BSE crisis that began in 2003 forced many producers to feed their animals at
home, which highlighted the necessity of appropriate grazing management, expanding perennial forage
acres, and improving the cooperative relationship between grain farmers and livestock producers to
ensure a stable feed supply. Access to good rangeland has been limited but an increase in good quality
pasture can be achieved with improved range management and better drought proofing. Water quality
has also been an issue, as surface water supplies are often unreliable due to their seasonal nature and
groundwater is either very deep or often of poor quality.
Bison production is also found throughout the watershed, and producers use production systems similar
to beef cow-calf operations. 2011 Census of Agriculture data indicated approximately 4500 bison, down
6% from 2006 figures.
Beef Feedlots
Existing beef feedlots in the region are generally small, with few housing more than 1,000 head. Some of
these operations may have been approved but are not as yet completed, and some may no longer be in
operation. There is capacity for further expansion of the beef industry within the watershed. The
predominance of beef cattle operations combined with greater forage production could increase the
feeding capacity of the region by as much as 100,000 head in the near future, provided favorable market
conditions exist. There are several approved intensive livestock operations (ILO) in the watershed. It
must be noted that approval for a site does not mean the site currently operates at the level it has been
approved at, if at all. Some beef ILOs choose to maintain their approved status in the event they wish to
resume operations. Some of the approvals may be for operations that were never constructed or have
not yet been constructed. Not all ILOs less than 300 a.u. require approval. Only those meeting specific
proximity to water resources criteria require approval if less than 300 a.u.
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The potential for expansion in bison exists given the number of ranches in the area and interest from
First Nations; however, no coordinated development has occurred to date. Elk and deer operations in
the area have historically focused on serving the harvest preserve market but according to 2011 census
information there are only a very small number of domestic elk and no deer herds maintained in the
watershed.

Dairy
There are about 12 dairy operations spread throughout the North Saskatchewan watershed, but only 4
operating in the boundaries used for the AEGP working area (Figure 17). Provincially, the majority of
dairy operations are located around Saskatoon and in the adjoining South Saskatchewan watershed. The
provincial average dairy herd, based on approved operations on record, is now 131 head, up from 109 in
2005 and up significantly from 50 head per dairy operation in 1995. Some dairy ILOs choose to maintain
their approved status in the event they wish to resume operations. Some of the approvals may be for
operations that were never constructed or have not yet been constructed. Not all ILOs less than 300 a.u.
require approval. Only those meeting specific proximity to water resources criteria require approval if
less than 300 a.u.
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Figure 17: Intensive Dairy Operations
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Hogs
The total number of hogs in the watershed drastically dropped from 1996 and 2001 census numbers.
140,000 hogs were in the watershed in 1996 with only 642 enumerated in 2011. The number of farms
reporting hog production dropped to only 58 with the majority of these reporting zero hogs. Figure 18
shows the distribution of all approved hog operations. However, as noted in the census information,
most approved hog operations are not currently operating at this time, but have chosen to maintain
their approval status in the event market conditions improve. There is further opportunity in this area
for hog production, due to a local supply of feed grains (barley, peas, canola). Some hog ILOs choose to
maintain their approved status in the event they wish to resume operations. Some of the approvals may
be for operations that were never constructed or have not yet been constructed. Not all ILOs less than
300 a.u. require approval. Only those meeting specific proximity to water resources criteria require
approval if less than 300 a.u.
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Forages
Opportunities are available for increasing forage acres within the watershed. Several programs have
provided producers with incentives to convert marginal land to permanent cover. The CanadaSaskatchewan Farm Stewardship Program, Ducks Unlimited’s Forage Conversion Program and Water
Security Agency’s Forage Conversion program saw a large number of marginal acres converted. Between
the 3 programs, over 20,000 acres were applied for conversion between 2006 and 2013. This is
supported with statistics numbers from the 2011 Census of Agriculture which saw tame acres increase
16.23% from the previous census. There are a small number of acres that overlap between FSP and the
DUC program as producers could apply for the same acres in both programs. There was also some
overlap between the DUC and WSA programs which contributed funding to each program between 2006
and 2013. Forage conversion programs are important as they encourage the conversion of marginal soils
that also serve the purposes of increasing wildlife habitat and mitigating flood risks in low-lying areas of
cropland. The intent of the programs is to keep marginal land in cover for as long as possible, but the
option to introduce forages in rotation with cropland will help retrieve and restore nutrients to soil
making it more available for annual crops.

Value Added
A number of value added businesses are already underway such as NW Terminal in Unity, West Central
Pelleting Plant, a number of seed cleaning plants, and several small abattoirs. However, local regional
economic development authorities continue to explore value added opportunities including meat
processing and ethanol production.

Agricultural Service Industry
Major agricultural service companies related to grain and livestock production are plentiful and include
livestock yards, inland terminals, agricultural input dealers, both independent and company sponsored
crop advisor services, pulse cleaning / processing plants, trucking, construction services, canola crushing
plants, seed and pulse processors, meat processing facilities, agricultural equipment manufacturers and
suppliers, and fruit growers and suppliers. Heavy oil production is also prevalent on the agricultural
landscape.
Agricultural tourism is a growing opportunity due to the interesting history and geography, drawing both
foreign and domestic clients.
3.2 Tourism and Recreation
The North Saskatchewan River watershed provides many opportunities for high quality water based
recreation, which attract large numbers of visitors (tourists) to the area. Water resources for tourism
and recreation are also recognized as critical in a number of Provincial and Regional Park Management
Plans, and in strategies dealing with the Jackfish River Basin, the Manitou Sand Hills, Turtle Lake, Big
Shell Lake, the Fur Lakes, Redberry Lake, and the Rural Municipality of Lakeland, to name only a few.
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Water based tourism and recreation activities in the watershed include fishing, canoeing, boating,
nature tours, nature viewing, swimming, migratory bird watching, hunting, and kayaking. In addition,
other tourism activities dependent upon water resources include horseback excursions, cattle roundups,
golfing (irrigated, high quality courses), camping, and visiting lakeside resorts. Lakeside cottage
developments also attract large numbers of people in the “Visiting Friends and Relatives” category of
tourists, which is the largest category of visitors to Saskatchewan.
The West Central Saskatchewan Tourism Region includes most of the North Saskatchewan River
watershed, including the cities of North Battleford and Lloydminster, but excluding Prince Albert. The
Tourism Region also encompasses the area from Lake Diefenbaker to the Alberta border, north and west
of the South Saskatchewan River, but excluding Saskatoon. While the majority of tourism visits and
spending in this Tourism Region take place in the North Saskatchewan watershed portion thereof,
tourism statistics are not kept on a watershed basis. The Waskesiu Wilderness Region encompasses the
Waskesiu in Prince Albert National Park, and partners along the Sturgeon River which contributes to the
North Saskatchewan, and Anglin, Emma, and Christopher Lakes which are part of the Spruce River which
is a tributary of the North Saskatchewan River.
These recreational areas are important as often lakes and surrounding creeks that are used for
recreational purposes are also used for agriculture. For example, Jackfish and Murray Lakes have
livestock and grain operations along the lake and tributary creeks and it is important for producers,
cottage owners and recreational users alike to know what factors contribute to water quality and how
to prevent the spread of invasive plants to protect the biodiversity in these popular areas.

4. Water Resources
4.1 Surface Water Resources
Hydrologic Cycle
The hydrologic cycle refers to the processes where water moves from waterbodies to the atmosphere
and onto and into the earth’s surface. For the North Saskatchewan River watershed, the dominant
processes include precipitation (snowfall and rainfall), evaporation, transpiration, storage in wetlands,
lakes, soil and glaciers, runoff, streamflow and infiltration to ground water. Section 2.4 on Climate
examined precipitation and evaporation in the watershed. Section 4.4 will look briefly at the relationship
between precipitation and ground water. The following sections will look at runoff rates from the land
surface, streamflows and lake levels.
Runoff
Runoff rates from various landscapes can be compared by examining annual runoff volumes from small
and medium sized gauged watersheds. The series of annual runoff volumes is sorted to find the median
annual runoff volume (i.e. the central value where half the values are larger and the other half smaller).
Prairie hydrologists have long recognized that in many years, only a portion of a watershed is directly
contributing to the observed runoff volume at a streamflow gauging station. Thus in addition to the
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‘gross’ drainage area, which is defined by the topographic height of land, they have developed the
concept of the “effective” drainage area, which is the area contributing to streamflow in a year with
median runoff. Median annual unit runoff has been calculated for small and medium sized gauged
watersheds by dividing the median annual runoff volume by the effective drainage area. Median annual
unit runoff rates vary from less than 10 mm south of Langham to over 30 mm in Prince Albert National
Park. It is interesting to note that even at 30 mm, median runoff is less than 10 percent of the average
annual precipitation. The vast majority of the annual precipitation is returned to the atmosphere by
transpiration from plants or by evaporation from waterbodies and the soil surface. Information on
streamflow and/or water level is available for a number of lakes and streams in the watershed in
Saskatchewan.

Streamflow
The North Saskatchewan River watershed exhibits two fundamentally different types of hydrologic
response. Flow in the North Saskatchewan River is dominated by snowmelt and rainfall on the eastern
slopes of the Rocky Mountains and on the foothills southwest of Drayton Valley, Alberta. Because of the
higher elevations, snowmelt typically occurs in May and June and is often augmented by significant
rainfall events in June. Snowmelt from the higher mountain elevations and glaciers may extend well into
August. All remaining streams in the watershed, including the Battle River, are typical prairie streams
where streamflow is dominated by spring snowmelt in April. Other important processes in prairie
stream hydrology include soil moisture storage, plant transpiration, and wetland storage.

North Saskatchewan River
Because the North Saskatchewan River rises in the Rocky Mountains of Alberta, its flow is directly
related to the amount of snowfall and rain in the mountains and foothills. Where runoff rates from the
Prairie portion of the watershed are in the order of 10 to 30 mm, median unit runoff from the
mountains is in excess of 500 mm. With the larger snowfall accumulations and higher elevations,
snowmelt from the mountains typically peaks in June or July. Glaciers at the higher mountain elevations
tend to act as reservoirs, as melt of the annual snowfall accumulation is usually extended into August.
Flood flows are usually associated with high snowmelt from the mountains in combination with
widespread rainfall across the foothills.
Figure 19 shows the average monthly flows recorded at Prince Albert. When looking at the seasonal flow
pattern of the North Saskatchewan River, it is important to realize that the river has been partially
regulated in Alberta since 1963. The Brazeau Reservoir and Lake Abraham, formed by the Brazeau and
Bighorn dams respectively, have a combined live storage capacity of about 25 percent of the mean
annual flow of the river. These reservoirs are operated for hydroelectric production. The effect of the
reservoir operation is to reduce average spring and summer flows and to increase average winter flows
compared to the pattern prior to reservoir construction. This effect is seen all down the North
Saskatchewan River.
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Figure 19: Monthly Discharge for the North Saskatchewan River at Prince Albert 1910 - 2012
Figure 20 shows the average annual recorded flows from 1912 to 2003 at Prince Albert. Over the period
of record, the average annual flow rate is 239 m³/s or flow volume of 7.5 million dam³, while the median
annual flow rate is 229 m³/s or median volume of 7.2 million dam³.
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Figure 20: Average Annual Recorded Flows 1912 – 2003
Battle River
The Battle River drains an area of just over 30,000 km², not including the drainage area for Manitou
Lake. The drainage area in Alberta is just over 25,000 km². Figure 21 shows the recorded monthly the
recorded monthly flow volumes at the Alberta-Saskatchewan border form 1978-2011 while Figure 22
Unwin, SK from 1944-1979. During the period of overlapping gauging stations from 1967-94, it is evident
that the Saskatchewan portion of the watershed usually contributes only a very small proportion of the
flow volume at Battleford. From 1944 to 1979, the average annual flow rate at the AlbertaSaskatchewan boundary (or at Unwin) has been 8.0 m³/s or flow volume of 250,000 dam³, while the
median annual flow rate has been 6.6 m³/s or median volume of 210,000 dam³. These values are less
than five percent of the flow of the North Saskatchewan River. Seasonal flow pattern of the Battle River
is typical of prairie streams with peak flows in the spring associated with snowmelt, followed by
declining flows over the summer and fall, and minimal flows over winter.
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Figure 21: Monthly Discharge for the Battle River Near the Saskatchewan Border (1978-2011)

Figure 22: Monthly Discharge for Battle River Near Unwin (1944-1979)
Tributary Rivers and Creeks
Within the Saskatchewan portion of the North Saskatchewan River system, there are a number of
streams that join the river in addition to the Battle River. Joining the river from the south are Big Gully
and Eagle Creeks. Eagle Creek has been excluded from this scan but will be the subject of its own risk
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scan through the Eagle Creek AEGP. Joining the river from the north are; Pipestone Creek, Monnery
River, Englishman River, Turtlelake River, Jackfish River, Sturgeon River, Spruce River, and the Garden
River. Each of these streams will exhibit season patterns similar to that of the Battle River except scaled
down to the size of their respective drainage basins. With the exception of the Sturgeon River, all these
streams normally experience zero flow for at least a portion of most years.

Lakes
There are many lakes in the Saskatchewan portion of the North Saskatchewan River watershed. Over
two dozen lakes have cottage development. Many more are used for camping and fishing. The water
level of a lake at any time is the result of the dynamic balance between inflows and outflows. Inflows
include runoff into the lake, and rainfall and snowfall directly onto the lake surface, and can include
groundwater inflow and diversions of water into the lake. Outflows include evaporation directly off the
lake surface, and can include surface outflow, groundwater outflow, water withdrawals, and diversions
of water out of the lake. Lakes can be classified in a number of different ways. From a hydrologic
perspective, lakes can be classified by their type of surface outlet:




Natural Outlets
Constructed Outlets
No Outlets

There are two types of constructed outlets, operable, and non-operable. Examples of lakes with natural
outlets include Shell, Brightsand, Birch and Helene lakes to name a few. Lake levels respond to the
spring inflow and to evaporation over the summer. There is also the longer term response to natural
cycles of wet and dry years. Data gaps generally occur over the winter when water levels are not
recorded on most lakes. Long term water level records for lakes with non-operable constructed outlets
are not available; however the water level response of those lakes is similar to the response of lakes
with natural outlets. An example of a lake with a non-operable outlet is Sturgeon Lake which has a rock
and sheet steel weir at its outlet. Lakes with constructed operable outlets include Jackfish, Anglin,
Emma, and Christopher Lakes. Dams or control structures have been constructed at the outlets of these
lakes to provide varying degrees of water level regulation. The Jackfish Lake Control Structure regulates
the levels of Jackfish and Murray Lakes. However as water levels decline, Murray Lake levels are
regulated naturally by Lehman Creek which connects Murray Lake to Jackfish. Also, since the sill
elevation of the control structure is 528.52 m, the control structure will have no impact on water levels
when the lake is lower than the sill. The Spruce River Dam which controls Anglin Lake levels also
provides a source of water for a pump-diversion system to Emma and Christopher lakes. Emma and
Christopher lakes also have outlet control structures.
There are several lakes in the North Saskatchewan River watershed which have no surface outlet. The
larger of these include Manitou, Muddy and Redberry lakes. The levels of these lakes respond to the
long term balance between inflow and evaporation. Water levels records are available for both Manitou
and Redberry lakes, Figure 23 and 24. Both lakes have declined in the order of four metres since the mid
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to late 1970’s. Redberry Lake shows some stabilization in the mid 1990’s but levels subsequently have
resumed a downward trend. The reason for the downward trend on Redberry Lake is unknown.

Figure 23: Manitou Lake Levels

Figure 24: Redberry Lake Levels
4.2 Surface Water Quality
Water Quality Monitoring Stations
Water quality in the Saskatchewan River system is assessed by a network of water quality monitoring
stations. The monitoring network was established to assess current water quality conditions, determine
how water quality is changing over time, and to see if it is being impacted by municipal or industrial
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discharges. Currently there are seven active stations along the length of the North Saskatchewan River.
From west to east the stations are located as follows; Hwy 17 (Prairie Provinces Water Board sampling
location), Hwy 16, North Battleford, Borden Bridge, Prince Albert, Cecil Ferry North and South banks,
and after the confluence of the North and South Saskatchewan River at Codette Reservoir. For the Battle
River there is currently one active station at Unwin, Saskatchewan (Prairie Provinces Water Board
sampling location).
Water Quality Index
The Canadian WQI was developed by the Canadian Council of Ministers of the Environment Water
Quality task group and was based on an index that had been developed earlier by the Ministry of
Environment, Lands and Parks in British Columbia (CCME, 2001). The WQI is a useful tool to simplify
complex water quality data and provides a mechanism to report overall water quality.
The WQI is a mathematical calculation that compares values for various water quality parameters (e.g.
nutrients, bacteria, metals, and pesticides) to specific water quality objectives. The results of these
comparisons are combined to provide a water quality ranking system (good, fair, poor) for individual
water bodies. The index consists of a combination of three factors:
1) Scope (how many?) – number of objectives not met 2) Frequency (how often?) – frequency that
objectives not met 3) Amplitude (how much?)– amount by which objectives not met
These three factors once combined produce an index value between 0 and 100, with zero representing
the worst water quality and 100 representing the best water quality. Once the WQI value has been
determined the water quality for a particular water body can be further simplified by assigning it to one
of the following descriptive categories:
Excellent: (Index value 95-100) – water quality is protected with a virtual absence of threat or
impairment; conditions are very close to natural or pristine levels;
Good: (Index value 80-94) – water quality is protected with only a minor degree of threat or impairment;
conditions rarely depart from natural or desirable levels;
Fair: (Index value 65-79) – water quality is usually protected but occasionally threatened or impaired:
conditions sometimes depart from natural or desirable levels;
Marginal: (Index value 45-64) – water quality is frequently threatened or impaired; conditions often
depart from natural or desirable levels; and
Poor: (Index value 0-44) – water quality is almost always threatened or impaired; conditions usually
depart from natural or desirable levels.
When calculating the WQI, the greater the number of samples collected for an individual station within
a given year the greater the statistical confidence in the reported value. However, for the purposes of
this report the WQI was calculated and reported for a particular monitoring station if a minimum of
three different sampling dates were available within a year.
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Between 2002 and 2008, the WSA funded the Lake Stewardship Program that encouraged the formation
of lake stewardship groups to help monitor water quality on major lakes across the province.
In the North Saskatchewan River watershed, data from the Ministry of Environment was combined with
data available through local lake stewardship groups, namely, the Stewards of Jackfish and Murray Lake
(SJML), Brightsand Lake Watershed Association(BLWA), Perch Lake Watershed Group(PLWG), and Big
Shell Lake Watershed Stewardship Association (BSLWSA) . The standard lake sampling schedule included
two winter (January and March) samples and four open-water (May-October) samples per year. Sample
sites are divided into Baseline Stations and Shoreline Stations. When possible, the monitoring stations
were kept consistent with those from previous water quality assessments, such as Ministry of
Environment sample sites, to allow for comparison over time.
Baseline stations are generally located over deep, centrally located sites and are chosen to represent
typical water quality conditions in the lake. Certain parameters (i.e. dissolved oxygen and temperature)
are recorded at intervals throughout the depth at the site. Baseline stations are sampled on all six
sample dates during the year. Water quality results from baseline stations are used to calculate the
Water Quality Index (WQI) score.
Shoreline stations are monitored to determine the effects of local influences on water quality. They are
sampled during open water season only. The water quality results for these shoreline stations are
compared to Saskatchewan’s Surface Water Quality Objectives for Recreation and Aesthetics
(Saskatchewan Environment,2006).
The eight lakes in the watershed that were included in the Lake Stewardship Program are listed in table
below and are rated with the WQI score for the baseline stations. The shoreline and creek stations were
not given a WQI due to not all parameters were tested.
Table 9: Water Quality Index for the Lakes Involved in the Lake Stewardship Program
1997-2002 2003
2004
2005
2006
2007
Anglin Lake
Excellent
Good
Good
Big Shell Excellent
Excellent
Good
North
Big Shell Good
Excellent
Good
South
Brightsand Good
Good
Good
Good
Lake
Christopher
Good
Good
Good
Lake
Emma Lake
Excellent
Good
Good
Jackfish
Fair
Fair
Marginal
Fair
Fair
Fair
Lake
Murray
Good
Fair
Good
Good
Good
Good
Lake
Perch Lake
Turtle Lake
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Most of the Lakes had a Good to Excellent score, some of the scores that were excellent could be due to
the fact of no winter samplings for the year which would bring the score down. With the exceptions of
Jackfish and Murray Lake which received Fair to Marginal WQI scores, might be some areas of concern
and require further monitoring. The Stewards of Jackfish and Murray Lake are no longer active but
interest remains in the water quality of Jackfish and Murray Lake. The University of Saskatchewan
continues to make an effort to collect samples from the lakes each year in efforts to monitor long term
trends.
Surface Water Quality Objectives
To assess overall water quality, WSA selected seventeen parameters to be incorporated into the WQI
including nutrients, minerals, metals, pesticides and bacteria. The parameters and their corresponding
objectives used in the WQI are shown in Table 10.
Table 10: Parameters and Corresponding Objectives used in the Calculation of the Water Quality Index
Water Quality Parameter
Non Compliant if:
Arsenic Total
> 5 µg/L
Chloride Dissolved
> 100 mg/L
Chromium Total
> 1 µg/L
Mercury
>0.026 µg/L
Unionized Ammonia
> 19 µg/L
Oxygen Dissolved (Field)
<5.5 mg/L
pH
< 6.5 or >9 Unit
Sodium Dissolved
>100 mg/L
2’4-D
> 4 µg/L
MCPA
> 0.025 µg/L
Aluminum Total
> 0.1 mg/L
Sulphate
>1000 mg/L
Coliforms Fecal
>1000 units/100mL
Phosphorous Total
>0.1 mg/L
Nitrogen Dissolved NO₃ & NO₂
>2.9 mg/L
Esherichia coli
>200 units/100mL
Chlorophyll a (for lakes only)
>50 µg/L
Water quality along the North Saskatchewan River evaluated by the WQI was generally rated as “good”
between 1987 and 2002 and “stressed” between 2003 and 2007. Of the eight sites assessed there was
found to be little fluctuation between the stations, with the exception of the Cecil Ferry South Bank site.
The parameters that most frequently exceeded the WQI objectives were similar between the sites and
were total phosphorous and fecal coliforms which are man-made stressors on the river. Downstream of
the confluence of the North and South Saskatchewan, Codette Reservoir had the highest average WQI
value. Figure 25 shows that stations along the North Saskatchewan River are showing signs of stress
attributable to man-made activities over the period 2003 – 2007 as well as major lakes in the region
over the same 5 year time period.
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Water quality in the Battle River is of poorer quality compared to the North Saskatchewan River with a
WQI rating of “stressed”. The parameters that frequently exceeded the objectives included sodium,
total dissolved solids, total phosphorous, fecal coliforms, dissolved oxygen and pH. Long term trend
analysis of the data for the Battle River at Unwin, Saskatchewan no significant trend for nutrients,
although there appeared to be a significant increasing trend in total dissolved solids, sulphate and
chloride.
4.3 Surface Water Allocation
The use and diversion of water in Saskatchewan, other than for domestic purposes requires a Water
Rights Licence (WRL). These licences are issued when a project has been constructed and meets the
issuing requirements for an Approval to Operate Works (ATO). Prior to this, an Approval to Construct
Works (ATC) would have been issued and water held in reserve until an ATO and a WRL was issued.
Projects that have not received an ATO are considered unlicensed.
Total licensed surface water allocations in the North Saskatchewan River Watershed, including the
Battle River are 82,555 dam³. Of this, it is estimated that approximately 53,803 dam³ of water is
allocated out of the North Saskatchewan River. The remainder are drawn from other surface water
sources. This allocation represents less than 2 percent of the total flow in the river. Actual water use is
unknown. Allocations are grouped into 6 categories - domestic, industrial, irrigation, multiple, municipal,
and other.
Industrial
Industries have 11 surface water allocations in the watershed. Prior to 2006, the largest user was the
Prince Albert Pulp Mill has a current allocation to divert 28,000 dam³ from the North Saskatchewan
River. The pulp and paper mill has been closed since 2006 when it was allocated 76,538 dam³ per year.
The current allocation remains the largest industrial diversion in the watershed and accounts for 82
percent of the total industrial allocations. The Pikes Peak Project (Husky Oil Operations Ltd.) was granted
the right to divert 2,344 dam³ per year from the North Saskatchewan River for industrial purposes in
1981 and this remains unchanged. The water is used to generate steam for oil extraction.
The Husky Lloydminster Upgrader (HLU) is a heavy oil upgrading facility that processes heavy crude
feedstock into premium quality light synthetic crude oil. Husky is authorized under an Alberta
Environment Water Diversion License to divert up to 6,752 dam³ annually from the North Saskatchewan
River for use at the HLU Complex. The water is supplied through the City of Lloydminster infrastructure.

Irrigation
There are only 107 acres of irrigated agriculture land in the North Saskatchewan River Watershed
working area. These acres do not include the land irrigated from the Northminster Irrigation District,
which utilizes effluent water from the City of Lloydminster or irrigation used for recreational purposes
such as golf courses.
The Fort Pitt Hutterite Colony has the largest single allocation for irrigation in the watershed. It was
granted the right to divert 2,579 dam³ (2,089 ac ft) per year of water from the North Saskatchewan River
57 | P a g e

North Saskatchewan River Watershed Environmental Risk Scan and Assessment

November 2013

for irrigation purposes in 2013. The Colony was also granted an additional 231 dam³ (187 ac ft) from the
North Saskatchewan River for an intensive livestock operation.
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Figure 26: Irrigation
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Municipal/Domestic
Domestic projects which construct a small dam and impoundment for domestic water use require
approvals and are issued a WRL. This licence includes a small allocation for domestic use in the order of
1 to 5 dam³. Domestic projects generally supply water for household, garden, livestock and crop
spraying uses. It should be noted that some communities which have both systems are primarily using
ground water, with surface water being used as a backup supply.
The City of Prince Albert has an allocation to divert and use 6,414 dam³ of water from the North
Saskatchewan River for municipal purposes. The City of North Battleford has an approval to divert and
use 1,000 dam³of surface water from the North Saskatchewan River for municipal purposes. The City
also has allocations for municipal ground water use totalling 1,767 dam³ of ground water. The City of
Lloydminster has an allocation from Alberta for use of water from the North Saskatchewan River.
4.4 Ground Water Resources
Geology
A basic understanding of the geologic layers is necessary to assess the regional ground water resource in
the watershed. Ground water moves through the spaces between particles openings and cracks in the
sediments. The distribution of these sediments control the location, extent and direction of ground
water flow. There are two broad categories of geological deposits found in the watershed; bedrock
deposits and glacial deposits. The geological deposits have been separated and classified into
Formations, which are based on the history, soil type, and past depositional environment.
Figure 27 illustrates a simplified schematic cross section of the regional geology in the watershed

Figure 27: Schematic Cross Section of the Geological Units

60 | P a g e

North Saskatchewan River Watershed Environmental Risk Scan and Assessment

November 2013

Bedrock formations
Bedrock formations are those sediments deposited prior to glaciation and generally cover a larger area
and are more consistent in thickness than the glacial deposits. Figure 28 illustrates the spatial extent and
distribution of the bedrock surface geology within the watershed. The composition of the bedrock
deposits in the watershed is complex, composed mainly of shales, silts, clays, and fine-grained sands.
For the purposes of this discussion, the deepest deposits considered in the watershed are referred to as
the Ashville Formation-Lower Colorado Group. The Ashville Formation and the Lower Colorado Group
sediments have been grouped together because there has been no attempt to differentiate between
the two geologic units. The unit forms the bedrock surface throughout the eastern and northern part of
the Shellbrook area, on the north-eastern portion of the watershed. It consists mainly of noncalcareous,
dark grey or black, silt and clay.
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Figure 28: Bedrock Surface Geology of the North Saskatchewan River Watershed
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The most extensive bedrock surface in the watershed is referred to as the Lea Park Formation. The Lea
Park Formation is comprised primarily of thick clay and silts providing low yield water supplies and
therefore is not considered a potential water-bearing zone. Both the Lea Park Formation and the
Ashville-Lower Colorado Group units are below the base of ground water exploration. Ground water
from geologic units occurring below the base of exploration is either saline or is at too great of a depth
to warrant drilling for small users. The Grizzly Bear Member is a ‘tongue’ of the Lea Park Formation and
is composed of the noncalcareous marine silts and clays. It forms an aquitard separating the underlying
Ribstone Creek aquifer from the Juidith River Formation. Aquitards are layers of low permeability which
restrict or confine the flow of water.
The Judith River Formation is an eastward thinning sedimentary wedge, which was deposited in a deltaic
environment and ‘pinches’ out in Central Saskatchewan. The Formation is composed of non-marine and
marine, fine to medium-grained sands, silts and clays, with carbonaceous and concretionary zones.
Generally speaking, the water from the unit is relatively of poor quality with low yields. Yields from the
aquifer are generally between 65 m³/day to130 m³/day (10 to 20 imperial gallons per minute (igpm)).
Locally, greater yields may be obtained. Within the Judith River Formation, a ‘tongue’ of very fine to
fine-grained sands, with a clayey matrix and noncalcareous clays and silts exist. The tongue is referred to
as the Ribstone Creek Member. The Ribstone Creek tongue is limited in spatial extent existing only in the
western portion of the watershed. The Ribstone Creek aquifer is composed of the porous
sands/sandstones within the tongue. Thickness of unit varies from 0 to 23 m (0 to 75 ft). The aquifer
south of Township 42 forms a continuous unit but occurs as isolated pockets towards the northern
portion of the watershed. It is estimated that the aquifer south of Township 42 will not yield more than
a 1,000 m³/day with a sum of ions ranging from 3,000 to 15,000 mg/L. Water uses are dominantly for
industrial purposes however, the Town of Marsden obtains its water from wells completed in the
Ribstone Creek aquifer.
The Bearpaw Formation overlies the Judith River Formation and is limited in location to the southwestern portion of the watershed between townships 31 to 41, range 22 to 27, West of the third
meridian. It consists of marine shales, which have no potential as an aquifer. Maximum thickness of the
geologic unit is approximately 80 m (260 ft).
Overlying the Bearpaw Formation is an interbedded, noncalcareous, sand, silt and clay referred to as the
Edmonton Formation. The maximum thickness of the bedrock unit is approximately 100 m (330 ft) and is
limited to township 35 and 36, range 26, 27 and 28, west of the third meridian. It is unknown if this
bedrock unit may serve as a water source.
Glacial formations
Saskatchewan was subjected to a series of glacial advances and retreats resulting in erosion and
deposition of sediments. The glaciers eroded, re-worked, transported, and redistributed bedrock
sediments across the landscape. Sediments deposited from the glacier included sorted and unsorted
material. The sorted material was the result of glacial meltwater transporting sediments at the ice-front.
These sediments were typically composed of layered deposits composed of sand, silt and clay, and
gravel. The unsorted sediments were the glacial tills that were deposited in the ice. Till is defined as the
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unsorted mixture of silt, clay and sand. The glacial till may be weathered or unweathered depending on
the environment after glaciation. The deposition of glacial sediments resulted in a very complex
combination of till, sand, silt and clay layers. The complexity was compounded by the repeated cycles of
glacial movement over Saskatchewan. Sediments deposited by the glacier are often variable in extent,
thickness, and composition as compared to the bedrock units. These glacial deposits are collectively
referred to as glacial drift and are distributed throughout the watershed.
Sediments that are highly permeable such as sand and gravel form aquifers within the glacial drift
deposits. Aquifers lying on top of the bedrock surface are commonly marked by an erosional lag of
boulders, sand, gravel, with occasional silt and clay. This geologic unit is termed Empress Group aquifers,
Figure 29. The Empress Group aquifers were formed by the deposition of sand and gravel at the base of
ancient river valleys such as the Battleford, Lloydminister, Hatfield and Iffley valleys of the watershed.
Subsequent deposition of sediments by glacial activity buried these valley deposits. Within the
watershed, the Empress Group form two major aquifer units, the Battleford aquifer and the Hatfield
Valley aquifer. Water quality is highly variable depending on recharge and regional flow conditions.
The glacial sediments lying between the Empress Group and the present-day surface are subdivided into
the Sutherland and Saskatoon Group aquifers. Sand and gravel occurring between the two groups are
referred to as interglacial deposits. Figures 30, 31 and 32 illustrate the spatial extent and distribution of
these deposits. These aquifers vary widely in extent, thickness, and depth. Within the watershed, yields
from these aquifers vary widely from adequate for domestic use to large enough for municipal and
industrial purposes.
Near surface aquifers
The final ground water zone is the surficial stratified drift unit or the near surface zone where ground
water is more likely to be directly influenced by precipitation. Figure 33 illustrates the spatial extent and
distribution of the deposit. The surficial stratified drift unit occurs as sediment deposited from glacial
lakes, glacial rivers, wind, and as sediments deposited by streams and rivers. The most extensive
deposits are located along the banks of the North Saskatchewan River by the City of Prince Albert. These
deposits are deposited near the surface and are permeable to water. Wells developed in this geologic
unit are shallow seepage wells and bored wells. Water quality is generally less mineralized as compared
to the deeper sources. The geologic unit is more prone to drought and vulnerable to surficial
contamination. Recharge to the aquifer is mainly from precipitation infiltrating to the water table.
Nearby surface water bodies such as lakes, rivers, and wetlands also contribute to recharge.
The glacial drift aquifers generally receive recharge through seepage from surrounding low permeability
sediments. Although the seepage is very slow, when considered over a large spatial extent, the total
recharge could amount to appreciable volumes of water in the watershed. Water quality is variable from
being highly mineralized to low concentrations of dissolved ions. Glacial drift aquifers are probably the
most heavily utilized source of ground water in the watershed ranging from domestic to industrial
usage.
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Figure 29: Spatial Extent and Distribution of the Empress Group of Aquifers
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Figure 30: Spatial Extent and Distribution of the Sutherland Group of Aquifers
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Figure 31: Spatial Extent and Distribution of the Saskatoon Group of Aquifers
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Figure 32: Spatial Extent and Distribution of the Interglacial Aquifers
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Figure 33: Spatial Extent and Distribution of the Surficial Stratified Drift
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5. Current Watershed Management Interests
There are many different factors which can influence water quality and quantity. These include the
variability in annual precipitation and the hydrological extremes of drought and floods.
5.1 Hydrological Concerns
Because of droughts, climate change, and natural variations in the climate, concerns have been raised
about the shortage of water. Over the last 10 or 20 years, most lake levels have been in decline until the
rains in 2004.
Drought
Droughts are complex phenomena with no standard definition. In the Canadian Prairies, droughts of
various severities, durations and geographic extents are normal. Catastrophic droughts are a natural,
regular feature of the Canadian Prairies. Analysis of meteorological records and proxy data for the past
two hundred years suggests that the climate in western Canada has been relatively benign during the
past century (Environment Canada, 2004). Research by the University of Regina, Drs. Leavitt and Chen,
indicates that the drought of the 1930’s was only the fifth mildest in the past 1,000-2,000 years and that
the average drought lasts 12 years. Droughts of 40 years duration are not uncommon. The most
prolonged dry period lasted 500 years. The climate in the 20th century was one of the wettest on record
(Lee, 2005).
Drought conditions had persisted for a number of years over the North Saskatchewan River watershed,
however rainfall during the summer and fall of 2004 were well above normal, particularly in the eastern
part of the watershed. This resulted in the unusual rise in lake levels during summer months at Anglin,
Emma, and Christopher Lakes in 2004.
Battle River -Water supply along the Battle River becomes an issue during drought periods. Presently,
the river is used for domestic and irrigation purposes. There is some question whether Saskatchewan is
receiving the amount of water it should be during drought periods.
Eyehill Creek -Water supply along Eyehill Creek becomes an issue during drought periods. At the present
time the creek is used for domestic purposes. There is some question whether Saskatchewan is receiving
the amount of water it should be during drought periods due to water use in Alberta along Eyehill Creek.
Other Tributaries - During drought periods, streams and rivers dry up creating problems for producers
who are using those water supplies. Turtle Lake River, Englishman River and Big Gully Creek have
periodic water supply problems. In addition, flow into the many lakes used for recreation is also reduced
during droughts. The effect of drought is often magnified by above average evaporation from the lakes
and reduced direct rainfall on to the lake surfaces.
Current and Future Water Allocations vs. Water Availability
The Water Security Agency allocates water on a project by project basis, in consideration of existing
authorized projects both upstream and downstream, inter-provincial and/or international water sharing
arrangements, and the best available hydrologic information at the time of the application. Municipal
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allocations are based on a “firm” draft, that is, the amount available in all years. Water for intensive
irrigation is allocated on 70 percent availability, that is, some degree of water shortage can be expected
in three years out of ten. Water for domestic use (household, lawn/garden, or livestock) is allocated on a
median basis. This is done to allow the user to have access to the water. If the allocations were on 100
percent availability the projects may not be approved due to the inability to guarantee water 100
percent of the time. These domestic projects are sized to store 3 or 4 years of water so as to provide for
a supply in lower runoff years.
Current hydrologic assessments of water availability are based on the assumption that past hydrologic
conditions are the best available indicator of future conditions. If and when the science surrounding
climate change is able to provide better estimates of future hydrologic conditions, those methods will be
adopted in calculating future allocations. Future allocations may also take into consideration instream
flow needs for fisheries, fish habitat and other environmental needs as these become better defined and
understood as important to society.
Impact of Beavers on Flooding
Beaver dams usually have only localized flooding impacts. That is, the area flooded or waterlogged by
the dam itself and if the dam fails, a localized area downstream could receive incrementally higher flood
levels than would otherwise occur. The cumulative effects of many beaver dams in a watershed would
be to moderate flood flows in low and medium runoff years. In high runoff years, this moderating effect
would be diminished.
Effect of Climate Change on the North Saskatchewan River
The effect of climate change on the North Saskatchewan River flows has not been assessed. Currently,
there is a study underway to assess climate change impacts on flows in the South Saskatchewan River. It
is expected that results from this study will provide an order of magnitude and direction of change in
flows, if any, which could be expected on the North Saskatchewan River.
Completed research on the eastern slopes of the Rocky Mountains suggests that if glaciers continue to
recede, more of the runoff generated from annual snowfall falling on the glacier will occur in June and
July and less in the late summer and fall. This may result in slightly higher peak flows and marginally
increased flood hazard risks along the North Saskatchewan River.
Another possible impact of climate change on the river would be earlier ice break-up and later fall
freeze-up of the river.
Effect of Climate Change on the Prairie Runoff in the North Saskatchewan River Watershed
The effect of climate change on runoff on the Canadian Prairies has not been assessed. Since prairie
runoff is dominated by spring snowmelt, any changes to fall soil moisture at freeze-up, winter snow pack
accumulation and resulting snow water equivalent when melt begins, and spring melt conditions could
impact prairie runoff.
Effect of Climate Change on Wetlands in the North Saskatchewan River Watershed
The effect of climate change on runoff on the wetlands in the Canadian Prairies has not been assessed.
Similar to prairie runoff in general, wetlands in the watershed are dependant primarily on spring
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snowmelt, any changes to fall soil moisture at freeze-up, winter snow pack accumulation and resulting
snow water equivalent when melt begins, and spring melt conditions could impact local runoff into
wetlands. Runoff into wetlands is also affected by the agricultural practices and/or land uses in their
immediate local watersheds. In addition, wetlands receive rainfall directly on to their surface and are
subject to evaporation losses from the open water and transpiration losses from emergent and riparian
vegetation. Evaporation has been discussed above. Longer growing seasons may result in greater
transpiration losses if sufficient water is available. Finally, interactions between individual wetlands and
their local ground water regime may be altered due to climate change. Prairie wetlands were considered
in a Canada-wide assessment of threats to water availability by Environment Canada (Environment
Canada, 2004). It concluded that prairie wetlands are under serious threat not only due to potential
climate change impacts, but also due to changing agricultural practices and drainage.
Effect of Climate Change on Water Demand in the North Saskatchewan River Watershed
Increased temperatures due to climate change, particularly during the growing season may lead to
increased water demand in the North Saskatchewan River watershed for irrigation of agricultural crops,
golf courses, parks, and lawns. The Environment Canada study on threats to water availability
(Environment Canada, 2004) speculated that “irrigation may increase northward in the Prairies”. Since
the majority of irrigation in Saskatchewan is currently in the south, in the South Saskatchewan and
Missouri watersheds, northward expansion could include the North Saskatchewan watershed.
Flood Risk Management
There are four phases in dealing with any type of natural disaster or crisis, including flooding. They are:
mitigation, preparation, response, and recovery. These phases can be followed by communities,
businesses, organizations, and individuals.
All communities in the North Saskatchewan River watershed are at flood risk from locally generated
runoff from intense thunderstorms. Portions of the communities of Battleford, North Battleford, and
Prince Albert are also at risk from flooding on the North Saskatchewan River, and in the case of
Battleford, from the Battle River as well. A portion of Prince Albert is also vulnerable to floods from the
Spruce River. The Shell River Heights subdivision just outside of Prince Albert is vulnerable to floods on
the Sturgeon River as well as from the North Saskatchewan. Floods at all these communities can either
be from high flows in the rivers, or from ice jams. Ice jam flooding occurred in 1943 on the North
Saskatchewan River at Prince Albert and in 2005 on the Battle River. Particularly high flow rates on the
North Saskatchewan River have been observed in 1915, 1974, 1986 and 2013. Historic information also
indicates an extreme flood occurred on the North Saskatchewan in 1899.
In 2011, the Water Security Agency initiated the Emergency Flood Damage Reduction program (EFDP) to
help with building works to help reduce severe flooding events in communities around the province as
well as post-flood clean-up and safety of water for consumption. The excessive snowfall during the
winter of 2012-2013, combined with early freeze-up saw flooding in many communities across the
watershed.
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While the FDRP is designed to mitigate against floods up to and including the 1:500 event, WSA also
administers an Urban Flood Control Assistance Program designed “to assist urban centers alleviate
flooding caused by flood water entering from outside their limits and passing through the urban centre.”
Additionally, WSA has pumping equipment available for rental by communities. More information on
these programs can be found on the Water Security Agency Water Pumping Program

5.2 Agricultural Concerns
Managing Livestock Production
Livestock operations that confine animals temporarily or on a permanent basis need to be managed in
such a way that minimizes the impacts to soil, water, and air. Livestock operations may not be ideally
located or managed and issues related to soil nutrient loading, surface water, groundwater, riparian
health and odor may exist irrespective of size. Producers need to be aware of their potential impact on
surface and ground water and the importance of evaluating their sites and taking any necessary
corrective actions to protect these resources. Producers across Saskatchewan are applying practical
solutions to address these issues. These solutions include:
•
•
•
•
•
•
•
•
•

Good site selection
Reducing the concentration of animals
Water development
Runoff and erosion control
Buffer strips
Manure management planning
Effective manure application and timing
Controlled access, and
Relocation of facilities

The Agricultural Operations Act is administered by staff of MoA with offices located in Saskatoon,
Weyburn and Yorkton. The approach to delivering the Act has been proactive and the policy is to work
with producers to address on-site issues and apply the principles of good site selection to new and
expanding operations. MoA specialists with the Livestock Branch are also available to assist producers
with manure management planning, site selection, and management and production options. MoA has
a self evaluation form that can assist livestock and poultry producers to determine if an approval is
required. Producers who require plan approval for their operations are required to submit plans
outlining how they will store manure, how manure nutrients will be utilized and how they will handle
and dispose of dead animals.

Intensive Livestock Operations/Handling Facilities
The Agriculture Operations Act defines an intensive livestock operation (ILO) as the confining of
prescribed animals where the space per animal unit is less than 370 m² (4030 ft²). An approval from
MoA is required for any ILO which:
•

has an earthen manure storage lagoon;
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involves the rearing, confining or feeding of 300 or more animal units; or
confines more than 20 animal units (but less than 300) for more than 10 days in any 30-day
period within 300 metres of any surface water or 30 metres of a domestic well not controlled by
the operator.

An animal unit is a means to compare different livestock operations based on animal weight or manure
output. For new ILOs the operator is required to submit plans for waste storage and management.
Should any facility plan to expand, this would automatically trigger requirements under the Agriculture
Operations Act. Approvals are issued if these plans provide adequate protection of surface and ground
water resources. Applications are reviewed by various provincial government agencies. For example, ILO
applications are reviewed by Ministry of Environment. If other agency interested are identified, the
application may be referred to the responsible agency, such as a Federal agency or Ducks Unlimited.
During the review process, if significant concerns are raised, the ILO may be required to provide
additional plans to mitigate risks and/or change its site location. If sensitivities are identified through the
review process, environmental monitoring could be a requirement of the approval. All agricultural
operations, even if an approval has been issued, are still subject to federal legislation, such as the
Fisheries Act. Section 36 of this Act states that it is unlawful to deposit any deleterious substance (e.g.
manure) into water frequented by fish. There may also be issues surrounding water intakes and fish
screens, timing of the removal of water as it relates to instream flow needs, and navigational hazards.
The distribution and types of ILOs in the watershed were detailed in section 3.1. Common livestock
production concerns and issues related to source water protection include manure management, runoff
control, riparian area protection and groundwater protection. These concerns are currently being dealt
with through various stewardship programs, watershed management plans and environmental farm
plans that will help intensive and non-intensive livestock operators identify key concerns and establish
mitigation measures to address these concerns.
Issues that arise with existing intensive livestock operations are generally dealt with through public
inquiries or during re-inspections. MoA re-inspects approved operations on an audit schedule with
emphasis on larger operations. MoA also initiates pollution investigations following inquiries from the
public, other agencies or from local governments. Where pollution concerns are confirmed or risks are
identified for an existing ILO, MoA requires implementation of mitigation measures.
Manure Management
Manure is a valuable nutrient source which, if used properly, has the potential to create economic
benefits through cost reduction of commercial fertilizers. At the same time, utilizing this by-product in
an environmentally-sound manner enhances soil quality through addition of organic matter and
improved soil tilth. Manure exists in both solid and liquid form, and contains low concentrations of both
macronutrients, such as nitrogen and phosphorus, and micronutrients, such as calcium and copper. The
macronutrient concentration in hog, cattle and poultry manure and commercial fertilizer are listed in
Table 11.
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Table 11: Nutrient composition of select manures and commercial fertilizer
Nutrient
Solid Beef¹
Solid Poultry²
Liquid Swine¹
kg/tonne
lb/1000gal
Nitrogen
3-16
Phosphorus
1-3
Potassium
3-8
Sulfur
<2
¹ Adapted from Schoenau 1997.
² Adapted from MoA 1999.

3-9
4-13
4-8
1-3

2-6
0.1-2
1-2
<0.5
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Commercial
Fertilizer¹
kg/tonne
240
85
85
72

When animals are housed indoors, rainfall and snowmelt is prevented from reaching manure and other
substances that could potentially contaminate surrounding areas through surface runoff and soil
leaching. Outdoors, holding ponds for solid manure and earthen manure storage (EMS) lagoons for
liquid effluent are constructed to prevent surface runoff and deep leaching. Liquid swine effluent, if
stored in an EMS lagoon, does not lead to increased populations of pathogenic organisms (e.g. E. coli),
because the storage lagoons have a hostile environment that kill most pathogenic microorganisms.
Manure is generally applied to the land using two methods: injection of liquid manure below the soil
surface, and surface broadcast and incorporation of solid manure. Manure injection is an effective way
to apply manure to farmland because it reduces odour, eliminates volatilization of nitrogen-based gases
(hence more readily-available N), and combined with a balanced crop nutrient prescription greatly
restricts nutrient movement. The increase in soil moisture following liquid injection equates to
approximately a half an inch of rainfall. Saskatchewan researchers were instrumental in development of
this technology with the assistance of the Agricultural Development Fund. Proper surface-broadcast of
manure includes soil incorporation, which binds manure to soil aggregates, and results in a slower
release of plant-available nutrients as organic matter is decomposed.
When manure is treated as a waste, it is usually disposed of in solely the most economical method (near
to the manure source), which often results in manure accumulations that may ultimately cause
environmental problems. Research has shown that where manure is over-applied (greater than the
agronomic rate) nitrates will migrate down the soil profile, posing a threat to groundwater. It can also
negatively impact crop production by increasing lodging in the plant. However, this risk can be
effectively minimized through the adoption of the following best management practices for manure
application:
•
•
•
•
•

Knowing what is in the manure (manure nutrient analysis)
Determining the nutrients available in the soil (soil testing)
Matching crop nutrient demand to total nutrients applied (in manure and commercial fertilizers)
Applying manure through injection or surface broadcast and incorporation
Record keeping and monitoring

Riparian Area Management
Riparian areas serve many important functions in the watershed. Healthy riparian areas with abundant
vegetation will trap sediment, filter farm chemical residues, minimize erosion and wave action, and
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recharge ground water. Vegetation found in the riparian zone is water tolerant and typically includes
thick dense brush, trees, or grasses; the roots of which binds the soil together and helps to stabilize the
banks. Streambank vegetation slows water flows resulting in less instream and bank erosion. A healthy
riparian area is vital to maintaining water quality and reducing erosion.
Healthy and functioning riparian areas also serve to maintain cooler water temperature, natural stream
channel shape (i.e. deep & narrow vs. shallow & wide) and slow the natural wandering of a river across
its flood plain. Unprotected streambanks and lake shores will result in rapidly eroded shorelines,
especially during high water events.
Maintained riparian areas can have a positive impact on agriculture. They provide productive grazing
areas if properly managed and will help to minimize salinity build-up around wetlands and sloughs.
Conversely, cultivation, burning, and/or overgrazing of riparian areas will result in vegetation loss and
the loss of the riparian area to serve to protect water supplies.
Several different agencies have regulations that can assist in the management of riparian areas. These
include, Department of Fisheries and Oceans (Fisheries Act), Environment Canada (Fisheries Act),
Saskatchewan Environment (EMPA), local municipalities with zoning and bylaws (under the Planning and
Development Act).
Drainage and Wetland Loss
Wetlands play an important hydrological role in storing and releasing water, filtering contaminants,
recharging local and regional ground water supplies, erosion prevention and possibly regulating peak
floodwater flows. Wetlands store water and help reduce flooding during runoff, but become less
effective in larger runoff events.
Drainage programs have been in place since the late 1920’s. The majority of all the land that could be
easily drained in Saskatchewan was done so by the end of the 1970’s. This was also the time when grain
prices were very high. Therefore a significant amount of land was drained to allow for more acres to be
farmed. In 1981, an approval process for drainage works was put into place. Works constructed prior to
1981 do not require approval but are subject to complaints.
The Government of Saskatchewan has estimated that 40 percent of wetlands in the southern half of the
province have been lost since settlement due to drainage and degradation, while half of those
remaining are threatened by future development (Huel et al., 2000). The extent and amount of drainage
in the North Saskatchewan River Watershed is not fully known, but the intensity of wetland loss remains
low for most of the watershed. Further study is required to determine the amount of drained wetlands.
Flood control projects often result in the drainage of wetlands.
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Drainage has the potential to increase water velocity. As velocity increases, water can carry more
sediment. When velocity is decreased, such as flows entering an impoundment or a level portion of
ditch or channel, the water will deposit its sediment load. During high runoff events, wetlands will fill
and spill to downstream. The amount of water added from drained wetland areas during a high runoff
event is small when compared to the total volume of flood waters. Therefore, during high runoff events,
drainage has little impact on downstream water flows and flooding but can add to flows in low to
medium flood events. Drainage generally serves to increase peak flows and to decrease flow duration.
Wetland drainage is often as much a cultural as an economic decision. Topography is also a major factor
influencing drainage e.g. landowners near creek systems are more likely to drain because of the slope
and gentle undulations conducive to wetland drainage. During wet periods, an area straddling Highway
16 from Lloydminster to Waseca has had issues regarding flooding of farmland and unauthorized
drainage. More recently, the area along Highway 16 between Radisson and Borden was also subject to
significant flooding during an exceptional spring runoff in 2013.
Chemical Usage
Fertilizers
By providing valuable nutrients and pest control, the usage of fertilizers and pesticides is a significant
part of today’s agricultural landscape. Current concerns about agricultural chemicals center on storage,
application and disposal.
Fertilizers are used to replace the nutrients lost due to continual cropping, and are most effectively used
as part of a balanced fertilization plan that aims to maximize economic return and maintain
environmental quality. Nutrients (especially nitrogen) contribute primarily to grain yield and forage
biomass production, and at the same time to protein. While most soils in the agricultural region of
Saskatchewan are relatively fertile, nutrient limitations often exist, and the application of nutrients such
as nitrogen (N), phosphorus (P), potassium and sulfur can boost crop production. The two main
components of fertilizer that are of the greatest concern to source water quality are N and P. Proper
management of agricultural fertilizer applications, however, abates nutrient movement to surface and
groundwater sources.
Nitrogen fertilizer, whether organic or inorganic, is biologically transformed to nitrate that is highly
soluble in water, which means that while it is readily absorbed by plant roots, it also is highly mobile and
can move with water as surface runoff or leach down through the soil profile, making it unavailable for
plant uptake. Crop producers, therefore, need to match N applications to predicted crop uptake.
Phosphorus, unlike nitrogen, is not highly soluble and is strongly sorbed by soil particles, thus limiting its
movement within the soil solution. Movement of P occurs when soil particles themselves are
redistributed through erosion. Surface water loading of N and P results in eutrophication and water
quality deterioration, while N migration into groundwater has potential human and animal health risks.
Agricultural producers develop comprehensive nutrient management plans to prevent nutrient and
economic losses from their land. Decisions regarding fertilizer application focus on balancing crop
nutrient demand with available and applied nutrients. The common guidelines are described as ‘ right
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source’, ‘right rate’, ‘right time’ and ‘right place’. Soil testing to determine availability of N along with
other nutrients and the assessment of stored soil moisture is critical to selecting the appropriate rate of
fertilizer to match crop yield. Fertilizers are commonly surface-applied and incorporated, or injected
directly into the soil. These methods prevent nutrient losses due to runoff and enhance rapid soil-crop
coverage by increasing fertilizer use efficiency. Average fertilizer application rates in Saskatchewan vary
with crop type and soil nutrient and moisture conditions, however, generally range from 20 to 80 lb/ac
and 10 to 50 lb/ac for N and P, respectively. Figure 36 details the dollar per acre fertilizer and lime
application in the North Saskatchewan River watershed. A large portion of the watershed applies
between $20 and $30/acre of fertilizer to help improve crop and forage production. The limitation with
this data is that it shows dollars per acre of inputs, not the actual lb/acre. The dollar value will change as
fertilizer prices fluctuate.
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Figure 35: Fertilizer and Lime Dollars per Acre of Cropped Land
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Pesticides
Pesticides are chemical substances used to prevent, control, and/or destroy unwanted plant or animal
life, such as bacteria, fungus, insects, nematodes, weeds, and rodents. Pesticide use in agricultural
production includes products such as herbicides, insecticides, and fungicides, and occurs for the purpose
of crop production leading to improved productivity and managing future pest infestations.
Pesticide use is the joint responsibility of the Federal government and Government of Saskatchewan. All
pesticides, domestic or commercial, approved and registered with the Pest Management Regulatory
Agency of Health Canada in accordance with the Pest Control Products Act (Canada) used in the province
are regulated by the Pest Control Products (Saskatchewan) Act and the Pest Control Products regulations
there under. The regulations legislate licensed actions to used, sell, apply, transport or store pesticides
on public and private land. Federal regulations regarding the registration, storage, application, and
disposal of pesticide products and containers are formally established through a series of articles, which
include:



Designation of pesticides
Pesticide label requirements

The province is responsible for regulations around:






Prohibition to apply to or near open bodies of water (Ministry of Environment)
Backflow control devices
Storage procedure and facilities
Treated grains
Container disposal

Product label and other extension information provides users the necessary guidelines for safe pesticide
application.
By far the predominant pest control products used in Saskatchewan are herbicides for weed control.
Herbicides are designed to selectively work through one of two general modes of action: a) cellular
disruption upon contact or through b) ingestion and subsequent disruption of plant system functioning.
The active chemical constituents of herbicides are intended to decompose into less complex
components of the soil organic fraction. Many factors interact to influence the efficacy of herbicides,
such as water quality, carrier volume, weed growth stage, herbicide resistance, and environmental
factors such as weather. The importance of application timing cannot be overstressed in order to
maximize yield benefits from herbicide application. Pesticide usage will vary across the watershed, but
will also vary from year to year. Figure 36 provides a snapshot look at herbicide, insecticide and
fungicide use in the North Saskatchewan River Watershed.
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Figure36: Herbicides, Insecticides and Fungicides Dollars per Acre of Cropped Land
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The use of insecticides and fungicides are also on the rise in crop production in Saskatchewan. As crop
rotations become tighter, the risk for insect and disease infestation increases. There has been an
increase in other chemical pest controls to help reduce the damage and economic losses sustained by
insects and disease. On average, pesticide usage increased 35.6%, with herbicide usage increasing 6.92%
and fungicide usage increasing 57.85% between the 2006 and 2011 census years. However, insecticide
usage in a particular year is a direct function of the pest pressures experienced in that specific year.
In order to achieve greater sustainability and ecological integration, crop production systems have
emphasized minimal soil disturbance on both active and fallow cropland, which has led to herbicide use
to control weeds in place of the tillage operation. The use of in-crop herbicides is often very important
in determining the success or failure of a crop. However, other cultural and biological practices are often
implemented before and after herbicide application to help reduce weed competition. Examples of this
include using short-term forages in a crop rotation to reduce weed populations, or early seeding and
fertilizer banding to give the crop an advantage over weeds. The use of these practices is termed
integrated pest management (IPM).
Pesticides are applied over large areas of agricultural land and may move from treated fields into the
broader environment through atmospheric deposition, spray drift, and soil and water erosion. The
following statements highlight our current understanding of pesticides and Saskatchewan’s surface
water resources.











Almost all water samples taken in Saskatchewan have pesticide readings that are significantly
below aquatic life protection and drinking water standards.
Some of the pesticides found in samples have never been used in Saskatchewan, highlighting
the importance of global air patterns in pesticide distribution.
New technology has allowed detection of pesticides at increasingly lower levels (parts per
billion). Most media reports about detection do not refer to how significantly those levels are
below aquatic and drinking water standards.
While most of the individual chemical readings are significantly below standards, concern has
been expressed about the cumulative effects of the various pesticide combinations that might
be found in any given sample.
Research is also going on to understand the pesticide levels found in water bodies and wetlands
(seasonal and permanent) and dugouts that do not flow like the streams and rivers where
sampling is normally done.
Technological improvements have significantly improved nozzle performance and application
control, while reducing the amount of pesticide drift. The pesticide product label will indicate a
buffer zone between the leading edge of the spraying equipment and a body of water when
broadcast application method is employed.
Pesticide movement from the soil to surface waters is influenced by how strongly the herbicide
binds to the soil and how long the herbicide remains in the soil. Under drought conditions
carryover of herbicide residue in the soil can occur with certain herbicides, which can be
detrimental to the following year’s crop.
The transport of pesticides in the soil to water bodies has been significantly reduced with the
conversion of marginal lands to forage and the adoption of minimum and no till practices by
producers.
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While minimum and no till practices have resulted in an increase in active ingredient per acre
per year than conventional tillage, it must be noted that the soil environment under no-till
supports a more diverse microbial community for a quicker and more complete breakdown of
active ingredients.

Stakeholders in agriculture and the environment are further developing a national indicator to assist in
risk assessment procedures. This "Indicator of Risk of Water Contamination by Pesticides", known as
IROWC-Pest, will provide relative estimates of risk of water contamination by pesticides in each of the
Soil Landscapes of Canada (SLC) polygons with agricultural activity. Since collecting comprehensive field
data is difficult, estimates of potential pesticide off-site movement are determined using 'pesticide fate'
models.
Pesticide complaints are categorized as either a product performance or drift issue. Product
performance complaints are generally resolved between the producer and the chemical representative
and/or dealer, but occasionally may require third party inspection and documentation. The Regional
Compliance Office of Health Canada’s Pest Management Regulatory Agency (PMRA) may be contacted if
the product is suspect (e.g. improper active ingredient concentration or misleading statement on the
label direction. Resolution of drift complaints vary from simple producer-to-producer (applicator)
communication and agreement on a level of compensation to civil and criminal court action. If the
pesticide was applied by a commercial applicator, a MoA Pesticide Complaint Form should be
completed. Licensed applicators are required to collect and document location, date, time, product and
application rate, weather conditions and purpose for the application for each job to establish legal
responsibility. PMRA and the Provincial Pesticide Investigator are involved in resolving drift complaints;
however, neither organization is capable of deciding compensation, as this is a civil court decision.
5.3 Recreational Developments
There are a number of recreational lakes in the watershed. The natural beauty of these lakes, coupled
with the recreation potential has resulted in the development of cottages and resorts. The resulting
increase in population can have impacts on the water and lake environment. It is critical that all
developments have proper sewage waste treatment. A leaky system, improper surface application or
improper mounding can result in contamination to the lake.
The development of cottages can decrease the natural vegetative buffer zone around lakes. As more
cottages are developed, more of the natural vegetation may be removed. The loss of riparian vegetation
by replacement with concrete, short mowed grass, and pathways will result in the natural buffering
capacity of the riparian zone being lost and increased runoff with associated contamination. Riparian
zones filters out contaminates, protects the bank and property from erosion, and provides valuable fish
and wildlife habitat. Other activities such as importing sand to create manmade beaches especially
where beaches are not natural or sustainable will lead to water quality problems and a loss of fish
habitat. Poorly designed docks and marinas will contribute to erosion and silting by changing shoreline
water movements.
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Boating activity through fuel spills and poorly maintained motors can deteriorate water quality. Boating
related wave action can damage fish and wildlife habitat. The use of all terrain vehicles (ATVs) in riparian
areas is also a concern. These vehicles can destroy the vegetation and result in increased erosion and
bank destabilization.
Recreational lakes and tributaries are often an important part of livestock and crop operations. Riparian
areas can be lightly grazed when water levels are low, surface water in the channel can be a water
source for livestock and tank filling. The perception among recreational users can be negative towards
the shared use as it is highly visible. The actual impact of agriculture use may not be negative if
beneficial management practices are implemented to reduce the impact agriculture activities can have
on surface water. Grass roots work with cottage owner associations and recreational users to
understand the good stewardship approach of producers along multi-purpose bodies of water is
required to help bring understanding to all parties using lakes and tributaries.
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Figure 37: Waterbodies and Watercourses
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5.4 Ground Water Well Decommissioning
Ground water protection is dependent upon overlaying soil material. Because of fracturing, water
permeability or flow through glacial tills and clays will be high in the top few metres of soil. This allows
contaminants to move quickly through this zone; however, with increasing depth, permeability
decreases rapidly. Once a depth of 10 metres (30‘) is reached, permeability in clays and tills are very low
resulting in almost indiscernible contaminant movement. Contaminants will tend to flow vertically in
low permeability materials. As well, clays and till act to filter and remove contaminants along with
physically slowing their movement. For example, clay is very effective at binding chemicals and organic
matter through ion exchange and chemical bonding. While not nearly as effective as clay or till, sand will
provide a limited buffer to filter out contaminants. Aquifers overlain by sand and especially gravel must
be regarded as sensitive areas, susceptible to ground water contamination. This has obvious
implications for gravel and sand quarries.
A well provides a direct conduit for contaminants to reach an aquifer, since a drilled or bored well
bypasses the overlying protective sediment layers. The location of a well is an important consideration
and should be located away from water runs, surface pooling and all potential contaminants. Where a
well cannot be located on a well drained site, the casing should be left several feet above the ground.
The area around the casing should then be built up with clay or till and landscaped to ensure that water
is diverted away from the casing. Improper well decommissioning or abandonment poses a high risk
concerning ground water contamination, public safety, machinery damage, and increased liability.
Proper well decommissioning is critical in protecting water supplies. Decommissioning methods need to
be tailored for individual wells; however, some general procedures to decommission wells can be
followed. These include shock chlorination of the well, excavating and removing the casing to below the
water intake and frost line, filling large diameter well with clean chlorinated sand or drilled well with
pressurized bentonite slurry, capping with a 0.15 m (6 inch) bentonite pad, and then backfilling and
mounding with clay.

6. Upland and Wetland Conservation
Uplands, riparian buffers and wetlands are vital components of watersheds and freshwater
sustainability in Saskatchewan. These land cover components provide many functions that maintain and
enhance source water quality while at the same time providing valuable wildlife habitat. Information
from this section is based upon a variety of Ducks Unlimited publications including “Natural Values,
(Gabor et al., 2004) and “The Role of Canadian Wetlands for Improving Water Quality” (Ross, 2003)
which were compiled from over 240 scientific papers.
6.1 Upland Areas
Upland conservation programs, such as no-till and permanent perennial cover, slow surface runoff, trap
sediments and promote infiltration, consequently reducing the amount of sediments, nutrients and
pesticides entering the water. The most beneficial outcome of implementing conservation tillage and
permanent perennial cover is erosion reduction. Erosion from wind, rain and runoff can be reduced up
to 99 percent. The results of increased surface crop residue and perennial vegetation is greater site
stability, infiltration and protection. Upland cover has shown to be effective in reducing up to 90 percent
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of nitrogen, up to 91 percent of phosphorus and up to 100 percent of pesticides in runoff, but there is
potential for increased leaching through the soil profile to ground water. Although conservation tillage
has not always reduced nutrient and pesticide leaching, this practice is recommended because the
benefits outweigh the potential drawbacks. Land seeded to perennial cover results in fewer pesticides
and less fertilizer being applied and subsequently lost to runoff. Currently there is insufficient
information to correlate upland conservation practices and pathogen movement.
6.2 Riparian Areas
Riparian areas are the transition zone between upland and wetlands, streams or lakes. Due to increased
water availability, this zone is usually characterized by dense vegetation. Riparian areas/vegetative
buffer strips can effectively control erosion by forming a physical barrier that slows the surface flow of
sediment and debris, by stabilizing wetland edges and stream banks, and by promoting infiltration. The
required width of a buffer size is determined by the type of vegetation present; the extent and impact of
the adjacent land use; and the functional value of the receiving wetland. Studies have found the bulk of
sediment removal in surface runoff occurs in the first few meters of the buffer zone. A vegetative buffer
strip can effectively remove 75-97 percent of the sediment load.
Buffer strips can effectively remove nutrients from surface water flow during the growing season.
During spring runoff when the soil is still frozen, buffer strips are not effective in removing nutrients
that come off the land. The main mechanisms of nitrate removal are uptake by vegetation roots and
anaerobic microbial denitrification in the saturated zone of the soil. Relatively narrow buffers seem to
be very effective in reducing 35-96 percent of nitrogen. Phosphorus reduction has been found to be 2797 percent effective in buffer strips that contain both woody, herbaceous vegetation, grasses and
cropped buffer systems. Buffer strips can also trap a significant proportion of pathogens (up to 74
percent of fecal coliforms). Low soil moisture and high soil temperature substantially decrease survival
of total and fecal coliform bacteria. The key process for pesticide retention in buffer strips is infiltration.
Grass buffer strips can reduce pesticides by 8-100 percent.
In the North Saskatchewan River watershed the natural riparian habitat has been altered by various
landscape activities such as industry, agriculture and urban development. No systematic riparian
assessment has been conducted, however.
Riparian areas can be dominated by sedge, grass, or rush communities, by shrub communities, forest
communities, or even lichen encrusted rock communities. Each of these community types offers
different ecosystem functions and they are not readily interchangeable. Each of these community types
also has certain environmental requirements to remain stable. Forest community types, particularly in
the Boreal forest, require periodic disturbance (e.g. fire) in order to renew themselves as the common
tree species are largely shade intolerant or moderately so.
Areas adjacent to watercourses (e.g. lakes, streams, rivers) are typically exposed to similar forms of
disturbance as non-riparian areas. While certain topographical features (e.g. islands, peninsulas) and
vegetation community types (e.g. sphagnum bogs, willow fens), and other features (e.g. prevailing
winds) can make portions of these areas less susceptible to the same frequency, intensity or type of
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disturbance (e.g. fire), their function can be impaired or altered by removing their disturbance/renewal
regime.
6.3 Wetland Areas
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, desynchronization 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 capacity to naturally hold back runoff during
flood events. Maintaining and restoring wetlands on the landscape reduces overland 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, 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. Wetlands are
extremely complex systems. They retain nutrients in buried sediments, convert inorganic nutrients to
organic biomass. Their shallow water depth maximizes water-soil contact and therefore maximizes
microbial processing of nutrients and other material in the overlying waters. 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 within watersheds. Hydrology is a
primary determinant of the sediment-retention capacity of a wetland and controls the source, amount,
and spatial and temporal distribution of sediment inputs. The percent of wetland area and position are
important to reduce sediment loads passing through the system.
High levels of biological productivity in wetlands result in dissipation of pesticides due to profuse
submersed and emergent plant growth that increases surface area availability for pesticide adsorption,
plant sequestration, microbial degradation, and from wetland exposure, primarily due to adsorption to
organic matter in sediments and decomposing litter.
Some evaluation of the health of lentic and lotic riparian areas and wetlands has taken place on a
localized level. The results of these surveys are included in figures 38 and 39. As illustrated by these
figures, of the areas assessed, the range of wetland health varies and does not provide a clear picture of
the state of riparian areas across the watershed. More evaluation is required.

89 | P a g e

North Saskatchewan River Watershed Environmental Risk Scan and Assessment

Figure 38: Lentic Riparian Health
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Figure 39: Lotic Riparian Health
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Ducks Unlimited Canada is a key partner in protecting and maintaining wetland health in the province.
Figure 40 shows the areas that DUC is actively targeting with their wetland restoration and forage
conversion programs. Producers in areas not targeted by DUC are still welcome and encouraged to
participate in the programs available to implement beneficial management practices around protecting
wetlands and riparian areas.
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Figure 40: Ducks Unlimited Canada Target Areas (AEGP working area outlined in red)
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7. Conclusions
The 2010 State of the Watershed Report evaluated the health of the watersheds across the province,
including the North Saskatchewan River and Battle River Watersheds. Table 12 below summarizes the
where problems exist within the watersheds, explained in this environmental risk scan and assessment
and the areas that must be targeted to help improve the overall health of the watersheds.
Table 12: Excerpt Summary of 2010 State of the Watersheds Report
Watershed

North
Saskatchewan
River
Battle River

Surface
Water
Quality
Healthy

Ground
Water
Quality
Stressed

Aquatic Benthic
Macroinvertebrate

Riparian
Areas

Rangeland
Health

Environmental
Acidification

Health
Grade

Healthy

Stressed

Stressed

Healthy

Stressed

Stressed

Stressed

Healthy

N/A

N/A

Healthy

Stressed

The information contained in this scan will help the North Saskatchewan River Watershed AEGP and the
four producer committees determine the areas and issues across the need to be addressed through
Growing Forward 2 program funding. There continues to be risks to the health of surface and ground
water resources and adjacent agriculture land. The primary goal of this scan was to focus on the impacts
of agricultural activities on surface and ground water, and identify areas or practices that may negatively
affect these resources. However, consideration must be given to other water users, industrial and
recreational, that are affected by agriculture or can affect water used for agricultural purposes.
A significant gap exists in the availability of water quality, wetland health, rangeland health data to assist
in monitoring the improvements in technology in agriculture. Fertilizer and pesticide use and disruption
of natural vegetation and shoreline must be kept to a minimum to protect natural habitat, including
potential fish spawning habitat to ensure water quality remains or improves. The small pictures
presented in this scan provide a launching point for improved management practices.
Invasive plants are also on land managers’ radar. Invasive plants are present throughout the watershed,
but the extent of outbreaks may not be known by neighbouring R.M.s as there is a general reluctance to
share information between municipalities. Being aware of hotspot areas, and potential threats, will help
decision makers proactively react to these threats to crop, hay and pasture land.
There is an increase in the number of crop acres across the watershed, which may suggest that marginal
soils previously in perennial cover are being called into crop production. However, there is also a slight
increase in acres in permanent cover which could mean marginal acres are being returned to permanent
cover, or even that some marginal crop acres are being seeded to forage blends for a time to help
restore soil nutrients. Working with agrologists, agronomists and other agriculture experts will help the
AEGP and producers across the watershed to monitor these trends and environmental conditions to
make informed land management decisions.
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Specific to livestock producers, education on intensive versus extensive operating models and the
proper way to manage each system is necessary. While The Agricultural Operations Act has been in
effect for many years, many producers are still unaware of what requirements constitute approval
under the Act. Working with these producers through education and program implementation will help
reduce risks to ground and surface water.
On the crop production side of the agriculture industry. Discretion is necessary when evaluating the
need for fertilizer and pesticide in use in crop production systems. Over application, poor timing, wrong
product or the wrong place can result in more problems for producers in the long term. Producers are
always encouraged to soil test to determine what fertilization is required, and to use crop scouts and
specialists to evaluate their crops’ risk for incurring disease or insect damage and how to effectively
mitigate the risk.
The implementation of beneficial management practices, targeted in areas where the risk is perhaps
greater than others, will help to have a cumulative positive effect on these important water resources.
Long term implementation of BMPs will work to improve water quality and supply for all users.
Examples of BMPs that have already had a noticeable impact on water resources already include:










Conversion of cultivated marginal soil to permanent cover for forage and pasture production
Well decommissionings and well head protection that help protect open aquifers from surface
contamination
Fencing that helps reduce livestock impact on riparian areas and surface water through
prolonged grazing
Improving creek and stream crossings that reduce sedimentation loading
Remote water systems that eliminate the need for livestock watering directly from surface
water sources which helps improve water quality and livestock health
Abandoned well decommissioning and well head protection from surface contamination
Precision farming techniques to reduce overlap on fertilizer and pesticide inputs
Relocating livestock facilities and intensive livestock operations away from surface water
Reducing nutrient-rich run-off from livestock facilities into surface and ground water sources

The agriculture industry in Saskatchewan is constantly improving practices to provide sustainable food
and non-food products to the global community. Multi-national food manufacturers and countries
around the world are requiring more sustainable methods of operation to ensure that agriculture
products are available for their populations, are humane, ethical and will not have long-lasting negative
impacts on the environment.
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