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•

41,000 km in size

•

Approximately 110,500
people and 50% of those
depend upon surface
water for drinking

•

43% of the landcover is in
cropland while 25% is in
grassland and forages and
21% is in trees and shrubs

•

Mean annual precipitation
ranges from 360mm near
Unity to 470mm at
Waskesiu Lake

•

Less than 10% of annual
precipitation contributes to
runoff

•

Runoff from prairie
watersheds contributes
10-30 mm whereas the
mountains contribute in
excess of 500 mm.

•

Battle River, the largest
tributary in Saskatchewan
contributes less than 5%
of the flow.

The purpose of the Background Report is to provide stakeholders with
relevant information to assist in the development of a watershed
management plan to protect both surface and ground waters within the
North Saskatchewan River watershed. This report provides a wide range of
information to help build awareness of the many factors which affect the
watershed and ultimately the water, in both quantity and quality. The
watershed is described in terms of its physical characteristics, ecology, land
use, climate and population demographics. Major economic activities
within the watershed include agriculture, oil and gas extraction, tourism and
recreation, and industry. Water resources are related in terms of quantity,
quality, allocation and use. Current watershed management interests
include hydrological concerns, agricultural impacts, urban impacts, oil & gas
development, recreational use, groundwater well decommissioning and
water borne pathogens. Different land cover functions are described for
upland, riparian and wetland habitats. Watershed management is
explained by municipal planning and zoning, federal and provincial
legislation, stewardship activities, and funding.
The watershed plan is currently being developed by four watershed
advisory committees with critical support from all watershed residents and
in consultation with a technical committee. Planners with Saskatchewan
Watershed Authority are facilitating the planning process which has a
targeted completion date of March 2007.
The focus of this plan, consistent with the Long Term Safe Drinking Water
Strategy, will be to protect source waters with an emphasis on drinking
water sources. Specifically, this plan will assemble pertinent information,
analyze threats and opportunities, and build commitments to protect water,
as well as summarize the committees’ discussions and technical analysis in
a number of recommendations. Finally, key actions will be formulated as to
what recommendations will be implemented.
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Introduction

1. Introduction
Sound and effective management of watersheds, units that encompass entire water drainage
systems, begins with planning. The background report was developed to provide everyone with
a collective understanding about the watershed, for the purposes of watershed planning. The
watershed management plan will identify threats and opportunities around source water
protection and provide a plan for the North Saskatchewan River watershed to address these
threats and opportunities.
The background report will provide basic information to the local watershed advisory
committees (WAC’s), technical committees and the general public about their watershed.
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.
The background report will be a living document and is subject to adjustment and additions
when additional relevant information becomes available during the planning process. This
document will be finalized once the plan is finished. It will provide up-to-date information and
scientific knowledge so that the WAC will be able to make informed decisions about protecting
both the quality and quantity of source waters, in developing the North Saskatchewan River
watershed management plan.
As part of the planning process, key actions will be developed that identify what will be done, by
whom, and by when. These key actions will form the implementation strategy of the
management plan. Various interest groups, municipalities and government agencies may be
assigned key actions. These actions will be developed by consensus of the watershed advisory
committees.

Purpose of the plan is to
identify threats and
opportunities around
source water protection
and provide a plan for
the North Saskatchewan
River watershed to
address these threats and
opportunities.

Photo 1: North Saskatchewan River Watershed near North Battleford
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2. Watershed Characteristics
2.1 Physical Characteristics
Physical Setting
The North Saskatchewan River watershed (or basin) is made up of seven physio-geographic
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.

Figure 1: Physical Geography

2

Watershed Characteristics

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 south easterly direction, turning
north east 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 planning process. Conversely, the internal drainage basin and
Eagle Creek contributing less than 1 percent of the flow have not been included in the current
planning process due to the lack of resources for a fifth planning area within the three year
window for completion of the watershed management plan.
The North Saskatchewan River watershed, for planning purposes, includes 51 Rural
Municipalities (Figure 3), 29 First Nations with lands and 17 reserves (Figure 4), 100 towns and
villages, and the Cities of Lloydminster, North Battleford, and Prince Albert (Figure 5). It also
includes a portion of the Prince Albert National Park.

Figure 2: Saskatchewan River Watershed (Map provided by Partners FOR the Saskatchewan River Basin)
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Figure 3: Rural Municipalities
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Figure 4: First Nations
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Figure 5: Urban Municipalities
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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. Microorganisms 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 precipitations, 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 semiarid 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 clay-sized 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 ground water. There are only small areas of clay soils in the watershed.
Erosion
Erosion is the loss of soil from a particular location due to the action of wind, water, and gravity.
Soil productivity is reduced after erosion due to loss of soil organic matter, loss of fine soil
particles, and degradation of soil structure. In most cases the maintenance of a vegetative cover
on the soil surface is the critical factor in controlling soil erosion. Vegetation absorbs the energy
of wind and water; also plant roots bind soil particles together making them more resistant to
erosion.
Three types of erosion may significantly impact water quality in the North Saskatchewan River,
water erosion, wind erosion and stream bank erosion. Plant nutrients, micro-organisms, and
agricultural chemicals may be attached to soil particles or dissolved in water, consequently
erosion and runoff can transport these substances to surface waters. The eventual fate of
eroded soil and any potential contaminants depends on the intensity of the erosion event.
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Figure 6: Soil Texture
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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 the (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.
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 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 be the wind, are rolled along the soil surface and seldom moving 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.
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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, and around the mouth of
Eagle Creek. Other areas are not directly adjacent to water, but sediments could still be blown
into water bodies or be deposited where it will be susceptible to water erosion.
Stream Bank Erosion and In-stream 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 will be 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 it’s 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.

Vegetation plays an
important role in helping to
prevent erosion. This
picture was taken in
Vangaurd SK. The field on
the right was in crop
production while the field
on the left is in grass.

Photo 2: Field erosion (photo courtesy of Prairie Farm Rehabilitation Administration)
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Figure 7: Revised RUSLE Potential Soil Erosion
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Figure 8: Wind Erosion Risk
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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.

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 south-facing 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.
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Figure 9: Slope Classification
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Figure 10: Digital Elevation Model
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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,
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 white-tailed 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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Figure 11: Ecoregions found in the North Saskatchewan River Watershed
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Weeds
A weed survey on cropland was completed in 2003. The size and extent of some of the more
common weeds from the North West Extension Region can be found in Table 1
(Lesson et al., 2003). A complete table providing the amount of weeds on cropland in this
region can be found in Appendix B.
Table 1: Weed Species in the North West Extension Region (Leeson et al., 2003)
Weed Species
Relative Abundance*
Green foxtail
50.8
Wild oats
42.4
Wild buckwheat
37.0
Lamb’s-quarters
26.7
Stinkweed
22.1
Canada thistle
17.9
Spring wheat/durum
9.7
Narrow-leaved hawk’s beard
7.9
Cleavers
7.5
Shepherd’s purse
7.3
Canola (Argentine)
7.2
Russian thistle
6.3
Redroot pigweed
5.1
Perennial sow-thistle
5.0
Chickweed
4.8
*Relative abundance: A combination of the frequency, field uniformity and field density values for each
species.

Invasive Species/Noxious Weeds
Invasive 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. This results in a loss of biodiversity.
Noxious weeds are undesirable plants that can cause physical or economic damage. Noxious
weeds pose a real threat to reduce the biodiversity of plants and animals in the watershed. The
presence of noxious weeds in riparian areas can destabilize the natural buffer zones resulting in
increased erosion and the decreased ability of the vegetation to filter any contaminants. Control
of noxious weeds can be difficult, especially around waterbodies. Furthermore, The
Environmental Management Protection Act restricts the use of control substances such as
chemical weed controls within 25 meters, or 50 meters for aerial applications, of a water body
including intermittent waterways and drainage ditches without a permit. This poses a problem
as noxious weeds will readily grow in riparian areas and can be easily transported by water
flows. Some examples of noxious weeds include downy brome, scentless chamomile, green
foxtail, and leafy spurge. A complete list of noxious weeds can be found online at
http://www.qp.gov.sk.ca/documents/English/Regulations/Regulations/N9-1R2.pdf.

17

Watershed Characteristics

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. A full detailed report on waterfowl in the North Saskatchewan River
watershed can be found in Appendix C.

Fish
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
in1985 & 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. Species of interest to anglers
include pike, walleye, sauger and perch. 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. In order to protect this species, the angling limit was reduced to zero in 1999, so that this
species could only be caught and released, and not kept by anglers. Although few ferries
remain in operation on the river, the numerous old crossing sites provide convenient access
points for anglers.
Five different sucker species live in the river, including the quillback, which can be identified by
its sail-like fin on its back. And, a variety of small forage fish provides a plentiful food supply for
larger fish species.
Numerous lakes within the North Saskatchewan River basin provide an abundance of angling
opportunities. In addition to walleye, pike and perch, whitefish can be caught in Jackfish and
Murray Lakes. A commercial whitefish fishery has been in operation since the 1920s on
Jackfish Lake, with fishing occurring during the winter as soon as the ice is safe to travel on.
The current whitefish quota is 36,000 kg. There is no gamefish tolerance, meaning that any
gamefish caught inadvertently in gillnets must be turned over to the local Saskatchewan
Environment office. In 2004, 18 licensed fishermen harvested a total of 10,643 kg of whitefish,
with gross earnings in the order of $15-20,000.
Walleye fry stocking is carried out on many lakes within the river basin to supplement existing
populations or maintain the species in lakes where water quality may not be suitable for natural
reproduction to occur. Bushy Lake, Gordon Lake and Little Loon Lake are stocked regularly
with walleye fry.
A variety of trout ponds have been developed within the watershed, including ponds at Cut
Knife, Lloydminster, Maidstone, North Battleford, Macklin and Redberry Regional Park. These
ponds are stocked regularly with rainbow trout, as are several lakes in the Manitou area (Suffern
and Yonker Lakes).
Two creeks within the basin are stocked with brook trout on a continuing basis. Oscar Creek,
which flows into the north end of Redberry Lake, and the upper reaches of Jackfish Creek
flowing into Jackfish Lake, provide anglers with stream-fishing opportunities.
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Angler surveys have been carried out on several of waterbodies within the watershed. An
estimated 6,220 angler-days were spent fishing on the North Saskatchewan River in 1986, with
an estimated harvest of 7,560 fish. Over 50 percent of the fish kept were walleye. Pike,
goldeye, sauger, burbot, and sturgeon (which anglers could keep at that time), made up the
remainder of the harvest. As compared to other waters within the watershed, the North
Saskatchewan River is relatively lightly fished, Table 2.
Table 2: Fishing Rates in the North Saskatchewan River Watershed
Waterbody
No. of angler-days
Fish/hr
North Sask. River
6,220
0.27
Turtle Lake
12,510
0.40
Jackfish Lake
17,980
1.20

Source
Merkowsky 1987
Tinline & Durbin 1982
Durbin 1980

Fish Habitat
Fish habitat means “all areas that fish depend on directly or indirectly throughout their life
stages. It includes spawning grounds and nursery, rearing, food supply and migration areas”.
This means that 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.
Mercury-In-Fish-Consumption Guidelines
Saskatchewan Environment’s mercury-in-fish-consumption guidelines apply to fish species,
commonly caught, in the North Saskatchewan River. These guidelines recommend that smaller
sized fish may be eaten in unlimited quantities but that all larger fish should be eaten in limited
amounts, and that the largest sauger should not be eaten at all.
The guidelines for the North Saskatchewan River are based on mercury-in-fish tests conducted
on or before 1993. Saskatchewan Environment has no plans at present to update this data, nor
to consider other possible contaminants. Nor is there data available for fish in the Battle River.
Conversely however, there is evidence to suggest that mercury levels are declining in the
Saskatchewan River, downstream of the confluence of the North and South Saskatchewan
Rivers. As of the year 2000, there are now no consumption guidelines in place for pike in Tobin
Lake and none in place for walleye, pike and goldeye in Cumberland Lake. These downstream
locations have more extensive data available than other sites on the Saskatchewan River
system (in Saskatchewan).
For detailed information on Saskatchewan Environment’s mercury-in-fish-consumption
guidelines, see Appendix D.
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Wildlife
The North Saskatchewan River Watershed supports many different kinds of wildlife, including
some species that are considered endangered. Within the area, Borrowing Owls, and Piping
Plover are listed as being endangered; Slender Mouse Ear Cress, Peregrine Falcon, Sprague’s
Pipit and Woodland Caribou are threatened. and the Monarch Butterfly and Yellow Rail are
listed as species of special concern.
Information on big game animals occurring within the North Saskatchewan Watershed is
provided in Table 3 (Al Arsenault, Provincial Wildlife Population Biologist, personal
communication, 2004).
Lake Sturgeon has also been recommended by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) as being "endangered" in western Canada (reference reports).
Table 3: 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 7-10% (~3,200) of Browsers preferring About 5% of
early succession
annual licensed
provincial winter moose
harvest
population, most of which is in the hardwood and
mixed wood forest
West Watershed Planning Unit.
Winter population is about 20%
below long term objective.
Generalist grazers/ About 2% of
Elk
Watershed has about 7%
browsers preferring annual licensed
(~1,200) of the provincial winter
harvest
early succession
elk population, most of which
forest fringe habitat
occur in the East and West
dominated by
Watershed Planning Units.
hardwood and
Winter population is about 5%
mixed wood forest.
below long-term objective.
Browsers preferring 8-10% of annual
White-tail
Watershed has about 15%
resident harvest
early succession,
Deer
(~55,000) of the provincial white6% of
upland aspen
tailed deer population, most of
commercial
dominated forest
which occur in the West Central
outfitting harvest
cover types and
and East Watershed Planning
(principally in
parkland habitat
Units. Population is about 20%
West Watershed
above long-term objective.
Planning Unit)
Browsers preferring About 5% of
Mule Deer
Watershed has about 10%
aspen dominated
annual licensed
(~4,600) of provincial winter
sand hill
harvest
population, majority of which
complexes.
occur in the Battle River Planning
Unit
Pronghorn
Limited abundance and
Grassland
0%
occurrence in southern fringe of
dominated habitat
watershed
Subsistence
Spruce and Larch
Woodland
Subspecies of caribou with
harvest only
dominated treed
Caribou
threatened status
peatlands within a
(National/COSEWIC) and
matrix of mature
recommended threatened status

Important Wildlife
Issues

Access and overharvesting

Occasional
agricultural crop
depredation

Chronic wasting
disease in West
and Battle River
Watershed
Planning Units

Chronic wasting
disease in Manitou
Lake area of Battle
River Watershed
Planning Unit
Data not available

Recovery plan
being drafted.
Habitat loss and
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Black Bear

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

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.

fragmentation
Access and
disturbance

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

Data not available

(Referenced from: Arsenault, 1998; Arsenault, 2000; Arsenault, 2003)

2.3 Land Use
Land use data from the mid 1990’s shows that a significant portion, more than 48 percent, of the
land in the watershed, is cultivated (Figure 14). Seventeen percent is native grassland and an
additional three percent is in forage, hay or pasture production. Trees and shrubs account for 23
percent, while large waterbodies and wetlands occupy 6 percent of the watershed. Most of the
smaller landscape features, such as small sloughs and wetlands, are not shown because of the
limited scale of the satellite imagery upon which the landcover was estimated.

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
Unity 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 multi-year
cycles of high or low totals. Figure 12 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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Battlefords Annual Precipitation
1891-2003
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Monthly average precipitation varies throughout the year with the wettest month being July while
the driest month is February. Figure 13 shows the variation of monthly average precipitation at
selected locations in the watershed.
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Figure 13: Monthly Precipitation (1971 - 2000)

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
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Grassland being warmer. 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).

South Digital Landcover
North Saskatchewan River Watershed

±
Lloydminster
Prince Albert

Tall

ture
es
Pas
re
r sh d T
Ma
oo
ftw
So

W

North Battleford

at

Shr

er
b

od

y

ub

Cultivated
s
od Tree

Na

tive

G ra

ss l

a nd

H ardwo

Legend

Hardwood Trees (12.9%)

Marsh (2.5%)

Tall Shrub (5.2%)

Pasture (1.9%)

Bog/Fens (0.8%)

Cultivated (48.4%)

Waterbody (3.9%)

Hay/Forage (1.5%)

Other (0.7%)

Native Grassland (17.4%)

Softwood Trees (3.2%)

Mixed Wood (1.3%)

Mud/Sand/Saline (0.4%)

NAD 83 UTM Zone 13
h:\GIS\SWAPlaning\Map files\NorthSask\Landcover.mxd
Builder: Jennifer Nelson
Revision Date: August 2, 2005

Produced by Saskatchewan Watershed Authority utilizing licensed topographic data from
Information Services Corporation of Saskatchewan, © Her Majesty the Queen in Right of Canada.
South Digital Landcover provided by PFRA, 1994.

0

12.5 25

50

75

Kilometers
100

Figure 14: South Digital Land Cover

23

Watershed Characteristics

Does local moisture generate local summer rain?
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 2001 census data, the population within the North Saskatchewan River watershed
is approximately 116,500 persons, not including uncensused First Nations lands. The largest
population, 48 percent, reside in the Cities of Lloydminster, North Battleford and Prince Albert,
Table 4. Twenty seven percent live in rural municipalities, with larger populations focused
around the large urban centers, Figure 15.
Overall, the population in the rural setting has decreased an average of 4 percent between
1996 and 2001,
Table 5. The cities also experienced a decrease of 1.4 percent. Although some small
communities (towns, villages and resort villages) saw a decline in population, overall, the
population for these communities increased by nearly 4 percent. First Nation Reserves also
showed a significant population increase of more than 8 percent.
Table 4: Population of the North Saskatchewan River Watershed
Population Percentage of 2001 Population Percentage of 1996
2001
Total Population
1996
Total Population
Rural*
31,983
27
32,401
28
Small Communities
20,255
17
20,030
17
Cities
55,823
48
56,464
49
First Nation Reserves**
8,451
7
7,108
6
Total
116,512
116,003
* Based on of the RM census population divided by the percentage land area in the watershed
** Data is not available for all First Nation Reserve lands in the watershed
Table 5: Average change in population (1996-2001)
Median %
Maximum Decrease %
Maximum Increase %
Rural*
-4.1
-19.6
14.7
Small Communities
3.7
-35.9
166.7
Cities
-1.4
-2.6
2.7
First Nation Reserves**
8.3
-18.5
59.5
* Based on the RM census population divided by the percentage of land area in the watershed
** Data is not available for all First Nation Reserve lands in the watershed
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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.

The Cities of Prince Albert,
North Battleford, and
Lloydminster depend upon the
North Saskatchewan River for
drinking water.
Photo 3: North Sask. Riverbank in Prince Albert (photo courtesy of City of Prince Albert)

Figure 15: Population Demographics
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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 smallerscale horticulture, apiculture and agroforestry operations. Additional information regarding
agriculture in Saskatchewan can be found at the Saskatchewan Agriculture, Food and Rural
Revitalization website at http://www.agr.gov.sk.ca.
A survey of farms in Saskatchewan show a decline in the number of total farms from 56,995 in
1996 to 50,598 in 2001, an 11 percent reduction. The only farm size classes that increased in
number compared with 1996 were the 180 to 239 ac class (4 percent) and the 1,600 ac and
over class (2 percent). While total provincial farmland only slightly decreased (~ 1 percent) to
64.9 million ac in 2001 compared to 1996, the average farm size increased (11 percent) to 1283
ac in 2001 compared to 1152 ac in 1996. The lack of commodity price increases concurrent to
the rise of input costs, as well as the closure of particular market streams (e.g. beef to the USA)
has resulted in the loss of many family-farm operations. Nonetheless, farmers have
demonstrated tenacity in the face of these challenges by diversifying farm operations, improving
production efficiency and utilizing non-traditional market streams.

Agricultural Crops and Forage
An analysis of federal and provincial census data reveal that over the past 15 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. Specialty crops such as triticale, dry beans and grain and silage
corn increased 24 percent in 2001 compared to 1996, yet remain a fraction of total cropland.
Regarding data specific to the North Saskatchewan River watershed, almost 50 percent of the
land is used in annual crop and forage production (Fig. 13). A 5 percent increase in total
cropland from 5.2 million acres to 5.5 million acres was noted between 1996 and 2001. Wheat,
barley and canola were the predominant crops grown, with average 15-yr yields (bu/ac) of 29 ±
9, 46 ± 13, and 21 ± 6, respectively. Acreage devoted to flax and peas increased, and yields
averaged 19 ± 5 bu/ac and 1575 ± 635 lbs/ac. The amount of land in forage production also
increased a substantial 15 percent from 1996 to 2001, and average production was 1.3 ± 0.5
tonnes/ac. Generally on a year-to-year basis production was slightly higher in the East and
Central regions compared to the West and Battle River regions.
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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 (classes 5 and 6) 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 declined from 1996 to 2001 for reasons
unknown. 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 6. 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
Agriculture Census.

1996

2001

acres

Trend
%

Cropland

5,217,581

5,478,708

+5

Summerfallow

886,261

700,427

- 21

Forage

622,048

712,938

+ 15

Undisturbed / returned to
natural state

2,046,590

2,135,274

+4

Fertilizer applied

4,124,317

3,776,208

-8

Herbicide applied

3,730,773

4,263,384

+ 14

Zero/Min Tillage

831,777

1,707,148

+ 105

Irrigation

14,609

9,960

- 32

Livestock Production
Regulations
The Agricultural Operations Act is administered by the Agricultural Operations section of
Saskatchewan Agriculture and Food (SAF). 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; and

Agricultural Operations is developing site characterization guidelines to assist livestock
developers in selecting suitable sites for earthen manure storage. Generally, areas in
Saskatchewan are suited for earthen manure storage provided they meet the guidelines. The
guidelines will 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
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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. For additional information on Intensive Livestock
Operations under the Agricultural Operations Act, see section 5.3. Municipalities also play an
important role. The establishment of zoning, bylaws, and planning statements can help ensure
beneficial management practices are utilized. 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 RMs
indicate cow-calf populations between 5,000 and 15,000. A number of RMs; however, have
significantly higher numbers, ranging from 20,000 to 50,000 head (Figure 16).
Statistics Canada reported an approximate total of 605,000 total cattle and calves in the
watershed in 2001, which represents an 8 percent increase from the 1996 data. Historically,
cow-calf numbers were high but significant drought and market setbacks resulted in declining
numbers; however, that trend has been somewhat reversed within the past year. The BSE
crisis that began in 2003 has forced many producers to feed their animals at home, which has
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 range land has been limited but an
increase in good quality pasture could be achieved with improved range management and
better drought proofing. Water quality has also been an issue, as surface water supplies are
often unreliable and groundwater is either very deep or often of poor quality.
Bison and Beef: Feedlots
Existing beef feedlots in the region are generally small, with few housing more than 1,000 head.
Figure 17 indicates the location of the approved operations with more than 300 animal units.
Some of these operations may have been approved but are not as yet completed, and some
may no longer be in operation. Saskatchewan Agriculture and Food is currently updating their
records and will provide this information when available. There are some plans for further
expansion of the beef industry within the watershed. Work has been progressing on a 15,000
head feeding / backgrounding lot in the Turtleford area. 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 next decade, provided favorable market conditions.
In 2004, interest was expressed in constructing and operating a 3,000 head one time capacity
bison finishing lot, but this project is now on hold. 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
focused on serving the harvest preserve market and have grown despite recent border
restrictions.

28

Economic Activities and Opportunities

Figure 16: 2001 Total Cattle and Calves
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Figure 17: Intensive Beef Operations
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Dairy
There are about 24 dairy operations spread throughout the North Saskatchewan watershed
(Figure 18). Provincially, the majority of dairy operations are located around Saskatoon in the
adjoining South Saskatchewan watershed. The average dairy herd (on milk recording systems)
is now about 109 head as opposed to an average herd size of 50 head, 10 years ago.
Hogs
The total number of hogs in the watershed dropped 28 percent from 140,000 in 1996 to 100,000
in 2001. The number of farms reporting hog production dropped by 50 percent during the same
time period, so that now there are fewer production units, but those that remain are generally
intensive livestock production units that include sow farrow-to-finish, farrow-to-wean and
finishing barns. Figure 19 shows the distribution of approved hog operations that have 300
animal units or more. There is further opportunity in this area for hog production, due to a local
supply of feed grains (barley, peas, canola). Discussion concerning additional production units
in the Spiritwood area have occurred.
Forages
Considerable opportunity is available for increasing forage acres. The new Greencover program
under the Agriculture Policy Framework includes a component for land conversion which could
result in a large percentage of the Canadian target of 500,000 acres being converted in
Saskatchewan. The Class 5 and 6 lands in this watershed would be excellent candidates for
conversion. In addition to improved grazing management techniques and drought proofing
strategies, an increase in permanent forage acres will increase the “carrying” capacity in the
watershed and provide opportunities to increase cattle numbers.
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.
Unfortunately the Elk Velvet Processors in Wilkie recently closed. 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, two pulse cleaning / processing plants, trucking,
construction services, canola crushing plans, 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.
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Figure 18: Dairy Locations in the North Saskatchewan River Watershed
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Figure 19: Intensive Hog Operations
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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. These
opportunities have been recognized in tourism strategies including the Heart of Canada’s Old
Northwest Development Concept (1987), the Northwest Saskatchewan Tourism Destination
Strategy (1991), and the West Central Saskatchewan Tourism Strategy (1992). 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.
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.
Statistics for the entire Tourism Region for 2003 show 894,000 person visits, generating about
$75.8 Million in spending.

Water based tourism and
recreation activities in
the watershed include
fishing, canoeing and
boating, nature tours and
nature viewing,
swimming, migratory
bird watching and
hunting, and kayaking.

Photo 4: Example of Water Based Tourism
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3.3 Industry
There are several major industries in the watershed. In the western portion of the watershed, oil
and gas production is concentrated. In the northern part of the watershed, there are forest
operations and related processing facilities. Readily available information on industries in the
North Saskatchewan River Watershed can be found below.

Oil and Gas Development
Oil and gas development is a significant industry. Provincially, the oil and gas industry
brought $1.4 billion in new exploration and development in 2001 as well as 22,000 direct
and indirect jobs. Almost all of the current active oil and gas development is occurring in
the western part of the watershed as well as the Battle River, Figure 20. While
municipalities control land use, most in this area do not control oil and gas development.
As of February 2005, there are over 12,600 wells in the watershed area, however not all of
these are active. The breakdown of these wells can be found in
Table 7.
Table 7: Oil and Gas Well Activity
Type of well activity
Oil
Gas
Injection/disposal
Observation
Others, including water source wells
Total

Total Number
10,119
1,669
536
92
228
12,644

The main uses of water by the oil and gas industry are for flood injection, enhanced (heavy) oil
recovery, and oil sand mining. Other uses include drilling fluids, pipeline, vessel and tank
testing, as well as for fire fighting and domestic services. Water sources include water
produced from oil extraction, saline ground water, and potable ground and surface waters. The
industry is motivated to minimize water use by focusing more on recycling, using non-potable
sources of water, and research into other non-water forms of recovery options.
There is a large difference between the water allocated and the amount used. Initially, there is
a high water requirement to pressurize the oil/gas formation. Once pressurized, water use
drops off significantly. All aspects of water use by the oil and gas industry are regulated.
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Figure 20: Oil and Gas Activity in the North Saskatchewan River Watershed
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Regulations to Protect Water
The Oil and Gas Conservation Act, The Oil and Gas Conservation Regulations (1985), The
Mineral Resources Act, and The Seismic Exploration Regulations (1999) are all legislation used
to regulate the oil and gas industry. For specific information on these Regulations, please see
section 7.2. To prevent damage from seismic exploration, Saskatchewan Industry and
Resources (SIR) has requirements on depth of the hole, amount of charge, and the minimum
distance to water wells and buildings. For safety reasons, surface casing requirements are in
place. These requirements also protect glacial aquifers by having specific guidelines for
development, including minimum depth of the casing. All wells, test holes, and shale core holes
must remain plugged or cased after they are no longer in use. There are also clear
requirements for the proper decommissioning and plugging of test holes and wells.
The Saskatchewan Energy and Mines Standards SO-01 is a document that provides
comprehensive storage standards for the upstream petroleum industry. This industry includes
everything that occurs before the product reaches the refinery including, production sites,
flowlines, pump stations, unloading stations etc. The purpose of the storage standard is to
ensure that the materials produced, generated and used by the upstream petroleum industry
are stored in an environmentally responsible manner. The environmental protection of ground
water and surface water was taken into consideration when drafting these standards. These
standards include isolation distances, above ground storage tank specifications, contoured
leases, underground storage tank requirements, surface water discharge criteria and spill
response.
The oil industry must notify both SIR and the local Rural Municipality of any activities where
work is planned. The industry must also notify SIR and the RM when the work is completed. If
something is not properly done, or a problem arises, SIR should be contacted.
Review of Development on Crown Land
Saskatchewan Environment (SE) reviews numerous oil and natural gas project proposals
annually (over 4,900 in 2004) to ensure a wide variety of environmental concerns are
addressed. The department also works closely with Saskatchewan Industry and Resources, as
well as other provincial agencies (Saskatchewan Agriculture and Food (SAF) and
Saskatchewan Watershed Authority) and federal agencies (Department of Fisheries and
Oceans and Environment Canada) to ensure effective regulation of the industry.
Saskatchewan Environment has a designated oil/gas review process and designated staff to
carry this out in Meadow Lake, Saskatoon, Melville and Swift Current. Saskatchewan
Environment reviews all development proposals on Crown land and all seismic programs
regardless of land tenure. On Crown agriculture land administered by SAF, there is a
harmonized review process with SE. Both departments conduct separate reviews but only a
single approval, including conditions from both departments, is issued by SAF. On Crown
resource land, Provincial Park Land and Fish and Wildlife Development Fund Land, SE is the
sole reviewer and administrator.
On Crown land, proponents must submit a detailed Project Proposal prior to any development
activity. There is also a list of sensitive areas within the province where proponents may be
asked to provide an Environmental Protection Plan. This plan requires more detailed
information on how the proponent will minimize impacts; restore the area following construction
and how the area will be reclaimed following facility decommissioning. In some cases, a full
Environmental Impact Assessment (EIA) may be required.
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When reviewing seismic proposals, SE does not generally require the same level of detail as for
development proposals. However, all seismic proposals are subject to review whether they are
on Crown or private land; whereas development projects entirely on private land require only a
Private Land Checklist.
This checklist includes 12 “yes/no” questions on a range of environmental concerns.
Proponents complete the checklist and submit it to SE. If all questions are answered “NO”, then
proponents are allowed to start work immediately without waiting for SE approval. If any
questions are answered “YES”, proponents must provide information in regard to that item,
including the mitigation measures to be used to minimize any impact. Where a checklist has
indicated one or more “YES” responses, proponents must wait for approval before starting work.
If the proposed mitigation measures are deemed inadequate, or in cases where there are
several “YES” responses on a checklist, proponents must provide more detail or a full project
proposal before approval will be given.
Questions on the Private Land Checklist include: clarification on whether or not any Crown land
is involved; potential impact on rare or endangered species; whether or the proponent
completed a Conservation Data Centre check; if work will occur within 45 meters of a water
body or 90 metres of a fish bearing water; whether or not a water body will be crossed other
than by directional drilling; whether or not the proposal will use surface or ground water in an
enhanced recovery project, etc. In addition to the review required when a checklist question
receives a “YES” response, SE staff conducts field audits periodically to ensure accuracy of the
information provided.

Husky Oil Upgrader
Information on the heavy oil upgrading facility in Lloydminster is pending from Husky Energy.

Forestry
Commercial harvesting occurs within the North Saskatchewan River Watershed. All commercial
forest harvesting in the provincial forest is subject to annual operating plans approved by
Saskatchewan Environment; in addition, commercial harvesting conducted under the forest
management licence agreements require approved 5- and 20-year plans. Commercial
harvesting can occur on private and Indian Reserve lands, which are not subject to
Saskatchewan Environment (SE) licensing requirements. Forest harvesting license areas are
not based upon watersheds, and those within the watershed are identified below.
Sustainable forest harvest levels are based on the long-term modelling of forest growth and
yield of the entire management area. Specific areas of harvest are determined by factors that
include forest condition (age and size), species mixture requirements, and accessibility.
Markets can influence prices, and the amount of harvesting will vary in the watershed from one
year to the next. Although there may be variability in the volume of timber harvested from year
to year, mills within the watershed target a consistent supply within a range based on the
licence requirements and their specific mill requirements.
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Forest Management Plans
Where there is a forest management area (FMA) license, harvesting is based upon a 20-year
Forest Management Plan approved by SE.
The three FMAs in the watershed represent 5.4 percent of the watershed area, Figure 21.
Forest management plans are in place for the Weyerhaeuser FMA, the L & M FMA, and the
Mistik Management FMA (which is currently being updated). Sizes of FMAs with the watershed
are issued as follows:
L&M Wood Products
Mistik Management
Weyerhaeuser
Total

300.64 squared kilometres
1,004 squared kilometres
710 squared kilometres
2,014.64 squared kilometres

Term Supply Licences (TSL)
The First Nations Island Forest Management Inc. has been issued a TSL for 30,000 cubic
metres for the island forests. The island forests within this watershed include the Canwood and
Torch Provincial Forests, and parts of the Nisbet and Fort a la Corne Provincial Forests.
As well, two small businesses are licensed to operate processing facilities within the watershed.
As a rule, their wood supply comes from outside the watershed, but they may receive wood
from within the Weyerhaeuser FMA.
Within the Provincial Forest
All FMA licensees, TSL licensees and independent forest harvesters operating on provincial
forest lands and agriculture Crown lands are required to have SE review and approve annual
operating plans, 5-year plans and 20-year plans.
Forest Products Permits (annual permits)
Annual forest products permits are issued to independent forest harvesters (in island forests
and Weyerhaeuser FMA) and the Meadow Lake OSB mill within the North Saskatchewan River
watershed area.
Crown Lands Outside of the Provincial Forests (commonly referred to as the fringe)
Saskatchewan Agriculture and Food administers agricultural Crown lands and access to the
fringe. Saskatchewan Environment administers the forest resource found on these lands.
Any commercial forest harvesting done on Provincial Crown land in the fringe is reviewed and
licensed by SE and regulated by The Forest Resources Management Act and Regulations.
Provincial standards and guidelines apply to licensed timber harvesting.
Private Land
The Province of Saskatchewan does not regulate forest management activities on private
forested lands. There is legislation, however, such as the Environmental Management and
Protection Act and its regulations that protect the aquatic environment adjacent to private land.

39

Economic Activities and Opportunities

Woodlots are private forests, which are mostly remnant forests from decades of agricultural
clearing. There are very few actively managed woodlots in the watershed. Where woodlot
management is occurring, it is primarily in the west planning unit. Both managed and
unmanaged woodlot operations sell their timber to local mills in Meadow Lake and Glaslyn.
Some afforestation (tree planting on private agricultural lands) is also being conducted in the
west planning unit.
Forest Harvesting on Indian Reserves
Forest harvesting can occur on Indian Reserves within the North Saskatchewan River
watershed, and it is not subject to SE licensing requirements. Onion Lake is managing and
harvesting a large tract of forest west of the Bronson Forest, which is part of the wood supply for
the Meadow Lake OSB mill.
Integrated Forest Land Use Plans
Integrated forest land use plans are developed for provincial Crown lands and provide strategic
direction for the resource management activities that occur within the planning area. They are
developed by SE working with a public advisory committee - comprised of representatives of
various interests (recreation, municipal, aboriginal, environmental, industrial, and others).
Where integrated forest land use plans are in place, forest management plans and annual
operating plans take their direction from the integrated plans. Integrated forest land use plans
are currently being developed for two areas of the Provincial Forest within the watershed - the
Nisbet Provincial Forest, and the Fort a la Corne Provincial Forest.
Nisbet Provincial Forest Integrated Forest Land Use Plan
Approximately 2/3 of the Nisbet Provincial Forest lies within the North Saskatchewan River
Watershed planning area. The plan is expected to be in draft form by the fall of 2006.
Fort a la Corne Provincial Forest Integrated Forest Land Use Plan
A very small part of the Fort a la Corne Provincial Forest lies within the North Saskatchewan
River Watershed planning area. The plan is expected to be approved by the end of 2006.

Fire Management
Fire is recognized as an important part of the natural ecological process. As such, it is
encouraged where fires can be allowed to burn or reintroduced through prescribed burning. In
riparian areas, the effects of fire can be highly variable depending on the existing vegetative
structure, site conditions, fire intensity and subsequent weather patterns. Fire in riparian areas
can affect microclimate regulation, carbon inputs, floodplain and channel stability
(sedimentation), soil chemistry and nutrient cycling.
Where fire is actioned, fire suppression measures can be modified to reduce potential negative
environmental impacts. Fire Management and Forest Protection, Saskatchewan Environment,
have developed reclamation standards which include erosion and sedimentation control
measures, re-contouring of slopes, coarse woody debris and other material removal, reestablishment of natural vegetation and monitoring.
Forest Fire Management in the Plan Area
The eastern portion of the North Saskatchewan River Watershed passes through portions of the
northern provincial forest and the provincial island forest of Canwood, Nisbet, and Fort a la
Corne, as well as the southern portion of the Prince Albert National Park. These areas are
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located in the Full Response Zone and 4.5 km Burning Permit Zone. Full response indicates
initial attack and sustained action with the intent to extinguish all fires that pose a threat. The
western planning unit also contains a northern fringe of provincial forest.

Figure 21: Forestry in the North Saskatchewan River Watershed
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Wildfire Management in the Plan Area
The remainder of the North Saskatchewan River Watershed, towards the Alberta border,
passes through many varied land jurisdictions, including some Crown lands such as Wildlife
Habitat Protection Lands, Provincial Parks and Agricultural Crown Lands. Fire suppression in
these areas is generally based on agreements with the Rural Municipalities. Fires in Indian
Reserves fall under agreement with the Federal Government. Rural Municipalities, Urban
Municipalities and Resort Villages are responsible for fire suppression and control on private
and leased Crown lands.
Fire History in the North Saskatchewan River Watershed Plan
Over the last 24 years, the highest fire impacts occurred primarily in the east planning unit which
also contains the highest concentrations of provincial forest as well as a high incidence of
agricultural burning. Due to the proximity of these agricultural fires to the provincial forest
boundary resulted in action being taken by SE or a request received to action.
There was one large fire that occurred in the central planning unit in 1991. It was located on an
Indian reserve and burned 12,000 hectares. There was an incremental rise in fire starts and
hectares burned in the last 5 years, which can be directly attributed the drought period of 2001
to 2003. Figure 22 shows the forest fire density concentrations from 1981 to 2004.

Figure 22: Forest Fire Density of the North Saskatchewan River Watershed (1981-2004)
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Weyerhaeuser, Prince Albert Pulp and Paper Mill
The Prince Albert Pulp and Paper Mill began operation in 1968 under the name of Prince Albert
Pulp Company. The mill was a joint effort between Parsons & Whittemore Inc. of New York and
the Province of Saskatchewan. In 1969, pulp production averaged 435 tonnes per day. In
January 1981 the Saskatchewan government took over full ownership of the mill and in
September 1986 Weyerhaeuser purchased the mill. In the year 2004 pulp production was 960
tonnes per day and current staffing was 690. Over the years, there have been significant
additions to the mill’s product line, such as aspen (hardwood) pulping in 1983 (originally
softwood only) and high grade copy paper after the construction of the paper mill in August
1988.
Major improvements have also been undertaken to improve the quality of effluent and air
discharges. These include:
•
•
•
•
•
•
•
•
•

Construction of the aerated stabilization basin in 1972;
Construction of a lime kiln precipitator in 1981;
Major upgrading of the aerated stabilization basin in 1990;
Environmental Effects Monitoring (EEM) initiated in 1990;
Elimination of chlorine for bleaching in 1996;
Construction of a lined industrial landfill in 1998;
Construction of a new BFB hog boiler / precipitator in 2000;
Addition of a second 40 megawatt turbogenerator in 2000; and
Construction of a new low odour recovery boiler / precipitator in 2002.

Environmental Regulation of Prince Albert Pulp and Paper Mill
Weyerhaeuser operates under an Integrated Environmental Operating Approval which
authorizes its industrial activities under the various federal and provincial legislative
requirements, and under the monitoring and reporting requirements of the operating approval.
This operating approval also requires the company to conduct various technical studies and
reviews to ensure various components of its treatment facility are operating as designed and
capable of handling current operational requirements.
The company is required to submit monthly reports of key environmental monitoring parameters
with summaries and trend analysis. It is also required to investigate and report any anomalies
which may occur in the data or when limits have been exceeded.
Effluent Quality Limits
Key effluent parameters have discharge limits assigned to them within the Integrated
Environmental Operating Approval. The company must notify Saskatchewan Environment (SE),
immediately, when any discharge limit has been exceeded. If an exceedence does occur, the
company is responsible for a complete follow up investigation and subsequent reporting. In the
case of a toxicity excursion, more comprehensive monitoring is required until such time as three
consecutive tests come back with a passing grade. Effluent discharge limits are shown in
Tables 7 and 8.
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Table 8: Daily Maximum and Monthly Average - Effluent Discharge Limits
Discharge Parameter
*2004 Daily Maximum
*2004 Monthly Average
Biological Oxygen Demand
(BOD5)
Total Suspended Solids

17.1 tonnes/day

10.2 tonnes/day

25.7 tonnes/day

15.4 tonnes/day

*Daily maximums and monthly averages are calculated based on the Reference Production Rate in the federal Pulp
and Paper Effluent Regulations, on an annual basis and reported to Saskatchewan Environment.

Table 9: Continuous - Effluent Discharge Limits
Discharge Parameter
Discharge Limit
2,3,7,8-TCDD (Dioxin)

not measurable at any time (<15 ppq*)

2,3,7,8-TCDF (Furan)

not measurable at any time (<50 ppq)

Toxicity

<50% Rainbow Trout die in acute lethality test at 100% sample
concentration
<50% Daphnia magna die in a 48- hr. period at 100% sample
concentration
between 6.0 and 9.0 standard units at any time

pH

* ppq – parts per quadrillion (1015)
Environmental Effects Monitoring
The Pulp and Paper Effluent Regulations (PPER) prescribe the above discharge limits under the
Federal Fisheries Act for total suspended solids (TSS) and biological oxygen demand (BOD),
and require that effluent be non (acutely) lethal to fish. The established limits reflect what is
achievable with secondary treatment and provide a national baseline standard which protects
fish, fish habitat and use of the fisheries resource.
In order to assess the adequacy of PPFR, the regulations require all pulp and paper mills to
conduct environmental effects monitoring (EEM) in the receiving environment. This information
from across Canada is being used to assess the adequacy of end-of-pipe requirements and to
determine if more stringent regulations are required.
EEM study cycles are every three to six years depending of the results of previous studies.
Weyerhaeuser completed the Cycle III of its EEM field program in the fall of 2003.

The mill has undertaken
many changes to
improve the quality of
effluent and air
discharges since it
started operating in
1968.

Photo 5: Weyerhaeuser, Prince Albert Pulp and Paper Mill (photo courtesy of Saskatchewan Environment)
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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 ‘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. The results have been mapped by
PFRA – AAFC and are shown on Figure 23 (Bell 1994). 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. There are presently 15 active lake level and 14 active
streamflow stations in the planning area. Figure 23 shows the locations of the active stations in
the watershed and also shows the effective areas within the North Saskatchewan River
watershed. A total of 48 stations have been operated at some time over the past century,
although the maximum number of stations that have been operated in any one year is 34.
Nineteen stations have been discontinued. Appendix F lists the stations and their respective
periods of record.
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Figure 23: Hydrology
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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 24 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 24: Average Monthly Flows of the North Saskatchewan River at Prince Albert
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Figure 25 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.
North Saskatchewan River at Prince Albert
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Figure 25: Average Annual Flows of the North Saskatchewan River at Prince Albert

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 26 shows the
recorded annual flow volumes at various locations since 1912. 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. Since 1944,
the average annual flow rate at the Alberta-Saskatchewan 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.

Hydrometric gauging
stations are used to
monitor the flows in
rivers and streams.

Photo 6: Hydrometric Gauging Station on the Englishman River near Spruce Lake
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Figure 26: Average Annual Flows of the Battle River

The 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. Figure 27 shows the median and average monthly flows at the
Alberta-Saskatchewan boundary from 1944 to 2003.
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Figure 27 : Median and Average Monthly Flows at the AB-SK Boundary on the Battle River

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 study but will be the
subject of its own watershed plan. 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.
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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, and 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. Figure 28 shows the recorded water levels of Shell Lake from 1977 through 2004.
Lake levels have recovered to 581.4 m by the end of August, 2005. As shown, 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. The data gaps generally occur over the winter
when water levels are not recorded.
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Figure 28 : Water Levels on Shell Lake

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.
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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, Figure 29. 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. Water levels for these lakes are shown in Figure 29. Further description of the
history and operation control structures is given in the following Existing Infrastructure section.
Jackfish Lake
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Figure 29: Water Levels on Jackfish Lake

Anglin, Emma, and Christopher Lakes
516
515.5

Water Level (m)

515
514.5
514
513.5
513

Anglin
Emma

512.5

Christopher

512
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Figure 30: Water Levels at Anglin, Emma, and Christopher Lakes

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.
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Water levels records are available for both Manitou and Redberry lakes, Figure 31 and Figure
32. Both lakes have declined in the order of four metres since the mid 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. For a
discussion of the downward trend on Manitou Lake, see Manitou Lake/Eyehill Creek in
Section 5.1.
Manitou Lake Levels
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Figure 31: Water Levels at Manitou Lake

Redberry Lake
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Figure 32: Water Levels at Redberry Lake
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Existing Infrastructure
Twelve of the more significant licensed dams and infrastructure projects within the North
Saskatchewan River watershed are described below and locations are shown in Figure 33.
Discussion on other structures with surface water allocations can be found in section 4.3.
CNR Medstead Dam - a 10 m high by 180 m long earthfill dam located on the SE and N ½ of
12-50-15 W3. The dam was licensed to the CNR in 1932 to divert 197 dam3 (160 ac ft) for
industrial purposes. Presently, no use is being made of the water. The reservoir capacity is
136 dam3.
Emma Lake Diversion Project - consists of a 0.65 m3/s pump to move water from Anglin Lake
into a conveyance channel leading through Gladys, Blanche and May Lakes into Emma Lake, a
90 cm gated culvert control structure and conveyance channel leading to Christopher Lake and
a two stop log bay control structure (on Christopher Lake) and conveyance channel from and
along Christopher Creek. Water traveling along Christopher Creek flows back into the Spruce
River (Little Red River). The project is owned and operated by SWA.
Furness Flood Control Project - 10 km of drainage and conveyance channels to provide flood
control to 1,230 ha of land on TWP’s 47, 48, RGE 27-28 W3. The project is owned by the
Border Conservation Area Authority. It was constructed to handle flows of 6.8 m3/s.
Jackfish Lake Flood Control Project - a control structure and eight km of conveyance channel
constructed by the Jackfish Lake Watershed Association in 1966 with the control structure
located on the SW 1-47-17 W3. The multi use project was licensed to the Jackfish Lake
Watershed Authority in 1970 to control water levels on Jackfish and Murray Lakes for
recreational and backflood irrigation purposes. When at the full supply level, the amount of
water in Jackfish Lake is 321,500 dam3 with 26,700 dam3 allocated annually for evaporation
losses. The control is a concrete structure with two 5.5 m wide bays controlled by 1.2 m radial
gates. Water is impounded 67 cm behind the structure. The structure controls the release of
water into a Ducks Unlimited marsh project and Jackfish Creek (tributary to the North
Saskatchewan River).
Laird – Waldheim Flood Control Project - eight km of conveyance channels to control
flooding on 1,225 ha of land located on TWP’s 42-43-5 W3. This multi purpose project includes
a control structure to control downstream releases and maintain water levels on Carman Lake
for backflood irrigation and wildlife purposes as well as dykes to bypass a second slough area.
The outlet is into a tributary to the North Saskatchewan River. The project was licensed to the
Waldheim Conservation Area Authority in 1975 and allocated 208 dam3 of water to replace
losses through evaporation and infiltration.
Lashburn Flood Control Project - 6.5 km of drainage and conveyance channel to provide
flood control to 1,443 ha of land on TWP 48, RGE 26 W3. The project is owned by the
Lashburn West Conservation Area Authority. The project constructed in1974 and 1975 is
designed to handle flows of 1.8 m3/s and outlets into the Battle River.
Marshall East Flood Control Project - 10 km of drainage and conveyance channels to provide
flood control to 2,934 ha of lands on TWP 48, RGE’s 25 and 26 W3. The project is owned by
the Marshall East Conservation Area Authority and was constructed between 1981 and 1983.
The project outlets into Big Gully Creek and is designed to handle 11.5 m3/s.
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Figure 33: Existing Infrastructure
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Macklin Community Dam – a 3.6 m high by 122 m long earthfill dam was constructed on the
NE 33-38-28W3 in 1939 and upgraded in 1984. The project was approved for construction in
1939 after a joint application was received from the RM of Eyehill #382, the Town of Macklin
and the Village of Evesham. The purpose of the dam was for stock watering and the
preservation of Macklin Lake. The dam allows water to be diverted from Eyehill Creek into
Macklin Lake during highflow periods where it is retained by a control structure after the flows
recede. The combined capacity of Macklin Lake, Hallum Lake and the Macklin Community Dam
is 4404 dam3 whereas the capacity of the Macklin Community Dam is 392 dam3. The reservoir
area of the dam is 49.9 ha. The project was never licensed or approved to operate due to land
control problems.
Muzyka Dam - a 13.9 m high by 92 m long earthfill dam located on the NE 9-43-16 W3
constructed in 1987 to provide a reservoir for irrigation purposes. The privately owned project
was approved in 1989 with an allocation of 114 dam3. The dam created a 2.7 ha reservoir with
reservoir capacity of 114 dam3.
Northminster Effluent Irrigation Project - 22 m high by 450 m long dam constructed on the
NE 19-51-27 W3 to collect treated wastewater effluent from the City of Lloydminster, a pump
house and pipelines to distribute the effluent to irrigate approximately 600 ha
(1,470 ac)
of land. The works were constructed in 1987 and 1988 and are operated by the Northminster
Water User’s Association.
Spruce River Dam - a 243 m long by 6.1 m high earth fill dam, owned by the federal
government, in the southeast corner of Prince Albert National Park across the Spruce River.
The dam was constructed in 1960 to provide additional water for the Emma Lake Diversion
Project. 1,200 ha of water is backed up by the dam and the total diversion is 1,160 dam3. It has
a four bay stop logged concrete spillway and a 0.46 m riparian pipe. By agreement with the
federal government, the provincial government was responsible for the operation and
maintenance until 1995. The province continues to operate and maintain the dam subject to a
new agreement being signed.
Sturgeon Lake Dam - a 20 m wide by 0.7 m high rock and sheet steel weir constructed in
1996 across the outlet of Sturgeon Lake on the SE 24-51-28 W2 to replace a previous structure
that had failed. The project is owned by the Sturgeon Lake Regional Park on land belonging to
the Sturgeon Lake First Nation. The project was constructed to stabilize water levels. No
operation is required.
Vant Creek Flood Control Project - 10 km of conveyance channels on portion of 50-3 W3 to
provide flood control to 2,250 ha of land. The project contains agreement for the retention of
three wetland areas and controls the level of one additional wetland area. The project belongs
to the Vant Creek Area Authority and outlets into the Shell River.

Major Diversion Proposals
Over the years there have been several major proposals to divert water within the watershed.
Some of the proposals and their status are described below.
Vermilion Diversion
The Vermilion Diversion was first raised as part of the Saskatchewan/Nelson Basin Water
Supply report in 1970 and studied again by the provincial government in 1990-91. It would
require five dams, six reservoirs, one pumping station and roughly 185 km of canals. Water
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would be diverted from the North Saskatchewan River downstream of Edmonton, through a
series of reservoirs and canals to a dam on the Battle River near the Alberta/Saskatchewan
border, through canals by gravity between Marsden and Unity, where it would then be lifted 100
ft by pump into the Eagle Creek watershed. The water would ultimately flow back via eagle
Creek entering the North Saskatchewan River near Borden, or if a reservoir was constructed on
Eagle Creek, by gravity into Lake Diefenbaker. The cost of getting the water from the North
Saskatchewan River into Lake Diefenbaker, in 1990 dollars, was estimated to be 2.57 billion
dollars. The proposed benefits were for municipal, recreation and irrigation use through water
short areas of Saskatchewan and Alberta. There has been no initiative to proceed with this
project since 1990.
Callaghan Dam – Eaglehill Diversion
The Callaghan Dam and Eaglehill Diversion project was first raised as part of the
Saskatchewan/Nelson Basin Water Supply report in 1970 and revisited in 1986 as an
unsolicited proposal by Crippen Consultants.
Water was proposed to be stored behind a 43 m high dam constructed on the North
Saskatchewan River west of Prince Albert. It was felt that the dam could generate 240 to 300
MW of power. In conjunction with the dam, there was a proposal to construct another dam on
the South Saskatchewan River near Dundurn, a 74 km canal between the Dundurn Reservoir
and a balancing pond near the Town of Langham and an Eagle Creek pump/generating facility.
Together the works would have the capacity to divert water either way from the North and South
Saskatchewan Rivers. In 1986 dollars, the project was estimated to cost 1.1 billion dollars.
There has been no initiative to proceed with this proposal.
Highgate Dam
The Highgate Dam project was first raised as part of the Saskatchewan/Nelson Basin Water
Supply report in 1970.
Water was proposed to be stored behind a 54 m high dam constructed on the North
Saskatchewan River approximately 10 km west of North Battleford. The reservoir would extend
upstream approximately 240 km and 77 km into Alberta. This dam was part of a series of dam
proposals in the 1970 Nelson/Saskatchewan study and was being looked at to mitigate the
reduction of flows from proposed upstream dams located in Alberta. In 2001 dollars, the cost
estimate was estimated to be 666 million dollars. Benefits are undefined at this point but could
include irrigation, hydro development and recreational development.
In 2004 the City of North Battleford became interested in having another look at the concept
from the point of view of increasing economic development in the area. They sponsored a
series of meetings which created sufficient interest to set up a steering committee. The
committee created a non profit organization, named the North Saskatchewan River Water
Resource Committee, whose purpose would be to optimize the socio-economic opportunities
arising from the water resource of the North Saskatchewan River. The organization had its start
up meeting and elected its officers in the spring of 2005.

Apportionment
In 1948, Alberta, Saskatchewan, Manitoba and Canada signed the Prairie Provinces Water
Board Agreement. This Agreement established a Board to recommend the best use of interprovincial waters, and to recommend allocations between provinces. After approximately twenty
years, changes in regional water management philosophies resulted in a need to modify the role
of the Board. Consequently, the four governments entered into the Master Agreement on
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Apportionment on October 30, 1969. This Agreement provided an apportionment formula for
eastward flowing inter-provincial streams, gave recognition to the problem of water quality, and
reconstituted the Prairie Provinces Water Board. The Prairie Provinces Water Board (PPWB)
administers the Master Agreement on Apportionment for inter-provincial waters through the
continued cooperation of a broad range of provincial and federal departments. Several
agencies participate in the PPWB, either through membership on the board or through at least
one of its various committees. Membership on the Board is drawn from Alberta Environment,
Saskatchewan Watershed Authority, Manitoba Conservation, Prairie Farm Rehabilitation
Administration and Environment Canada.
In general, under the Master Agreement, Alberta is entitled to 50 percent of the natural flow of
an inter-provincial river before it enters Saskatchewan. Saskatchewan is entitled to 50 percent
of the water which enters the province from Alberta and 50 percent of the flow arising within its
borders. Manitoba receives the remainder. This formula is based on flow occurring over the
course of a 12-month period in all eastward flowing streams.
The Master Agreement on Apportionment also has conditions for the quality of the water that
is to be passed. The Committee on Water Quality (COWQ) reviews the water quality data and
their adherence to Water Quality Objectives used to promote effective inter-provincial water
quality management, protect the users in downstream jurisdictions, evaluate the quality of
inter-provincial waters, and advise the Board on potential water quality concerns. The COWQ
annually reviews the results of the PPWB Water Quality Monitoring Program and compares the
data to PPWB Water Quality Objective. A review of the water quality data collected at PPWB
monitoring stations on the Battle and North Saskatchewan Rivers in 2003 indicates that most
objectives were met in the calendar year. Specific information on the amount of flows with
regards to this agreement can be found in Section 5.1.

4.2 Surface Water Quality
Water quality of the North Saskatchewan and Battle Rivers over the past 15 years was
examined using the water quality index (WQI) to evaluate water quality. Long term trend
analyses were also completed for a number of water quality parameters over the time period
1986 to 2002.

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 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,

Figure 34. For the Battle River there is currently one active station at Unwin, Saskatchewan
(Prairie Provinces Water Board sampling location).
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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.

Surface Water Quality Objectives
In Saskatchewan ambient water quality is compared to the Saskatchewan Surface Water
Quality Objectives (Saskatchewan Environment, 1997), and these objectives are based on
different water uses including contact and non contact recreation, protection of aquatic life,
irrigation and livestock watering. These objectives apply to all water bodies in the Province.
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To assess overall water quality, SWA selected sixteen 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:
Objective:
Chloride – Dissolved
100 mg/L
Sodium – Dissolved
100 mg/L
Sulphate – Dissolved
500 mg/L
Total Dissolved Solids
700 mg/L
Aluminium – Dissolved
5.0 mg/L
Arsenic – Total
0.05 mg/L
Chromium – Total
0.02 mg/L
Mercury
0.0001 mg/L
Nitrogen - Total Ammonia
Based on pH and Temperature
Nitrogen - Nitrate/Nitrite
1 mg/L
Phosphorous – Total
0.1 mg/L
Coliforms – Fecal
1000 units (1000 counts per 100 mL)
PH
6.5 – 8.5
Oxygen – Dissolved
5 mg/L
2’ 4-D
0.004 ug/L
MCPA
0.025 ug/L

Many of the resort
communities depend
upon Jackfish Lake for
their water. In periods
of intense drought, lake
levels decline resulting
in poorer water quality.

Photo 7: Low Water Levels on Jackfish Lake
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Figure 34: Monitoring Locations on the North Saskatchewan River
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Water Quality Index for the North Saskatchewan River
The WQI for the North Saskatchewan River was run on eight stations (seven primary monitoring
sites and the PPWB station at Hwy 17). For the Provincial stations the WQI was run for the
years 1987 to 2002 inclusive. For the PPWB station the index was run from 1988 to 2002, as
monitoring at this station only began in 1988. The mean WQI values have been calculated for
the individual stations along the length of the river from west to east, Figure 35, as well as for
the entire river system, Figure 36.
The WQI rating did not fluctuate significantly between the monitoring stations, with one
exception, (Figure 35). The WQI rating was reduced at the Cecil Ferry Crossing South Bank
monitoring location as a result of effluent releases into the river just upstream of this location.
However, downstream of this location after the confluence of the North and South
Saskatchewan Rivers the WQI in the Saskatchewan River at Codette Reservoir was rated as
“Excellent”.
The mean WQI value for the entire North Saskatchewan River over the past 15 years has
ranged from 82.7 to 96.6 which correlate’s to a “Good to Excellent” rating for water quality,
Figure 36. For the majority of the years the water quality has ranked as “Good”, which means
that the water quality is protected with only a minor degree of threat or impairment; conditions
rarely depart from natural or desirable levels. The parameters that most often did not meet the
objectives set in the water quality index were total phosphorous and fecal coliforms. Other
parameters that sometimes exceeded objectives included total ammonia, pH, and dissolved
oxygen. Although not measured on an on-going basis trace metals such as mercury and
aluminium were also occasionally seen to exceed water quality objectives. In 1999 there was
insufficient data to calculate the WQI.
For the years 1997 to 1999 fewer samples were collected along the length of the River, with
some of the monitoring stations not being sampled at all. As a result the overall average rating
for the North Saskatchewan River in 1997 and 1998 was lower due to the lower index rating at
the Cecil Ferry crossing south bank location, which was monitored in these two years. In 1999
there was insufficient data to calculate the water quality index.
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Figure 35: Water Quality Index by Station for the North Saskatchewan River (15 year average)
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Figure 36: Water Quality Index for the entire North Saskatchewan River (average from 8 stations)

Water Quality Index for the Battle River
The Battle River, is a major tributary to the North Saskatchewan River. Historical monitoring
data for the Battle River was available from the PPWB station at the Alberta/Saskatchewan
border near Unwin, Saskatchewan. The WQI calculated for the Battle River was lower than for
the North Saskatchewan River ranging from 44.7 to 76.4 giving the Battle River a rating of “Poor
to Fair”, Figure 37. The parameters that frequently exceeded the objectives included sodium,
total dissolved solids, total phosphorous, fecal coliforms, dissolved oxygen and pH.
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Figure 37: Water Quality Index for the Battle River at Unwin, SK

Long-Term Water Quality Trend Analysis
To assess if the water quality parameters used in the WQI were changing over time, nonparametric trend analysis was conducted on a number of variables at each of the individual
monitoring locations. The parameters of specific concern were those that frequently exceeded
the water quality objectives (see above), thereby triggering a reduction in the WQI rating.
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Prior to running the trend analysis outliers were removed from the dataset. The data for each
parameter was also tested for seasonality using the Kruskal-Wallis test. Seasonality refers to a
regular systematic variation that occurs in the data within a year (cyclic), and is frequently
climate dependant. The non-parametric statistical test Seasonal Kendall (for data with
seasonality) or the Sen’s Slope/Mann-Kendall slope estimator (for data with no seasonality) was
used to determine if there was a statistically significant trend in the data. The trend analysis was
performed on the individual data or collapsed data (e.g. mean or medium quarterly data, or semi
annual, or annual) depending on the presence of serial correlation. Water quality data used in
the trend analysis was not flow adjusted.

Water Quality Trend Analysis for the North Saskatchewan River
A review of the available water quality data for the North Saskatchewan River shows that while
the river has been monitored on an on-going basis since 1987, there is missing data and/or
occasions when the river was monitored on a fairly infrequent basis. Therefore, for some
parameters such as trace metals and dissolved oxygen there were only a few observations, as
a result there was insufficient data to complete a trend analysis on these parameters. Long
term trend analysis was performed on seven variables (total phosphorous, ammonia,
nitrate/nitrite, sodium, chloride, total dissolved solids and pH), at eight stations along the North
Saskatchewan River over a 16 year period (1986 to 2002). A summary of the trend analysis for
the North Saskatchewan River is shown in Table 11, and all the statistical analysis and figures
(time series, box and whiskers plot, Kruskal-Wallis test for seasonality and the trend analysis
plot) are shown in Appendix G.
Table 11: Summary of long term trend analysis for seven water quality parameters collected from eight
stations along the North Saskatchewan River (1986-2002). (Significance Level α ≥ 0.05)
Parameters
Station
Total
Ammonia
Nitrate/Nitrite Sodium
Chloride
TDS
pH
Phosphorous
Hwy 17
Decreasing
Na
No trend
No trend
No trend
Increasing
Increasing
Hwy 16
Decreasing
No trend
No trend
No trend
Decreasing
No trend
No trend
N.
Decreasing
No trend
na
No trend
Decreasing
No trend
No trend
Battleford
Borden
Decreasing
No trend
No trend
Decreasing
Decreasing
No trend
No trend
Prince
No Trend
Decreasing
No trend
No trend
Decreasing
No trend
No trend
Albert
Cecil Ferry Decreasing
No trend
No trend
Decreasing
Decreasing
No trend
No trend
N
Cecil Ferry Decreasing
No trend
No trend
No trend
No trend
No trend
No trend
S
Codette
Decreasing
No trend
No trend
No trend
Decreasing
No trend
No trend
Na = not available due to insufficient data

The results of the trend analysis for the North Saskatchewan River showed that four parameters
(total phosphorous, chloride, sodium, and ammonia) showed significant long term decreasing
trends at a number of the monitoring stations. Total phosphorous showed a significant
decreasing trend at seven of the monitoring stations along the North Saskatchewan River (Hwy
17, Hwy 16, North Battleford, Borden Bridge, Cecil Ferry North and South banks, and Codette
Reservoir), while chloride showed a decreasing trend at six of the eight stations (including Hwy
16, N. Battleford, Borden Bridge, Prince Albert, Cecil Ferry North and Codette Reservoir). Two
stations Borden Bridge and Cecil Ferry North did show a significant (α ≥ 0.05) decreasing trend
in sodium and the station at Prince Albert showed a significant decreasing trend in ammonia.
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Of the eight monitoring stations, only the PPWB station at Hwy 17 showed any significant
increasing trends. Total dissolved solids (TDS) and pH both showed a significant increasing
trend at the inter-provincial boundary station. Both variables also exhibited seasonality.
Nitrate/nitrite showed no significant trend at any of the stations monitored along the North
Saskatchewan River.

Water Quality Trend Analysis for the Battle River
Similar to the North Saskatchewan River, long-term trend analysis was performed on the
historical data from the PPWB monitoring station at Unwin, Saskatchewan. A summary of the
trend analysis for the Battle River is shown in Table 12, and all the statistical analysis and
figures (time series, box and whiskers plot, Kruskal-Wallis test for seasonality and the trend
analysis plot) are shown in Appendix G.
Long term trend analysis was performed on nine parameters of which five (total phosphorous,
nitrate/nitrite, sodium, fecal coliforms and dissolved oxygen) showed no significant long term
trend over the period of record (1986 to 2002). Four parameters did show a significant
increasing trend, including chloride, sulphate, total dissolved solids, and pH. This analysis did
not correct for the variation in flow, which may potentially affect the results. It would appear that
while nutrient levels did not show any up or downward trend over the past 16 years, the mineral
content (sum of ions, sulphate, and chloride) did show an increasing trend at Unwin,
Saskatchewan.
Table 12: Summary of the long term trend analysis in water quality data collected in the Battle River at
Unwin, Saskatchewan (1986-2002) (Significance Level α ≥ 0.05)
Parameter
Trend
Total Phosphorous
No trend
Nitrate/nitrite
No trend
Sodium
No trend
Chloride
Increasing
Sulphate
Increasing
Total Dissolved Solids
Increasing
pH
Increasing
Dissolved Oxygen
No trend
Fecal Coliforms
No trend

Summary
Water quality along the North Saskatchewan River evaluated by the WQI was generally rated as
“good” between 1987 and 2002. 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. The Cecil Ferry South Bank site exceeded the
fecal coliform objectives with greater frequency and at higher numbers than any other site.
Downstream of the confluence of the North and South Saskatchewan, Codette Reservoir had
the highest average WQI value. Trend analysis showed that between 1987 and 2002, total
phosphorous decreased at seven of the eight stations and that chloride decreased at six of the
eight stations. Total dissolved solids showed an increase at the Highway 17 site. Few other
parameters showed any significant increasing or decreasing trend over this 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 “Poor to Fair”. 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 over
the last 16 years showed 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. For more details on surface water, ground water and drainage approvals see
Factsheets in Appendix H.
Total licensed surface water allocations in the North Saskatchewan River Watershed, including
the Battle River are 114,248 dam3, Table 13. Of this, it is estimated that approximately 93,690
dam3 of water is allocated out of the North Saskatchewan River. This allocation represents less
than 2 percent of the total flow in the river. Actual water use is unknown. Allocations are
grouped into six categories - domestic, industrial, irrigation, multiple, municipal, and other.
Figure 38 shows the distribution of all surface water allocations within the watershed. Further
details on specific projects included under each category can be found in Appendix I.

The Saskatchewan Glacier is one of
8 glaciers fed by the Columbia
Icefield.
This is the start of the North
Saskatchewan River. The
Saskatchewan glacier contributes
approximately 3% of the annual
flow of the River, concentrated in
the months of August and
September.

Photo 8: Saskatchewan Glacier (photo courtesy of Lorence Collins)
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Table 13: Annual Licensed and Unlicensed Surface Water Allocations, as of January 2004
Types
Number of Projects with approvals Allocation
3
Volume (dam )
to….
Operate
Construct/Application*
Domestic
506
22
1,027

Industrial (total)
Cooling
Intensive Livestock
Manufacturing
Mining
Oil Recovery

11
1
1
2
0
7

3
0
1
1
1
0

81,628
197
231
76,550
0
4,650

Irrigation (total)
Agriculture
Commercial
Park
Other

176
160
5
11
0

59
47
2
8
2

20,416
18,906
537
973
0

Multiple

3

2

207

Municipal (total)
Commercial
Recreation
Rural Distribution
Tankload
Urban Distribution
Other

29
2
2
1
2
22
0

12
0
1
0
1
9
1

9,737
8
43
6,414
37
3,235
0

Other (total)
Aquaculture
Flood Control
Recreation
Unclassified
Wildlife

58
1
1
4
1
51

28
5
3
1
4
15

1,233
0
331
9
893
0**

Totals
783
126
114,248
* Numbers include applications at either the Approval to Construct or Approval to Operate stages. Some
applications have been given allocations, and some have not; therefore, allocations should be considered
a low estimate.
** Wildlife projects are not allocated water for usage. However, they are given a diversion to allow for
evaporative losses.

66

Water Resources

Figure 38: Surface Water Allocations
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Industrial
Industries have 11 surface water allocations in the watershed, Table 13. The largest user is the
Weyerhaueser Prince Albert Pulp and Paper Mill which has a water licence to divert 76,538
dam3 per year from the North Saskatchewan River. This allocation issued in 1971 accounts for
the majority (94 percent) of all industrial allocations in the watershed. The Husky Oil Operations
Ltd. (Pikes Peak Project) was granted the right to divert 2,344 dam3 per year from the North
Saskatchewan River for industrial purposes in 1981. 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 6,602 hectares of irrigated land or 176 projects using 20,416 cubic decametres
surface water in the watershed, Table 13. These hectares do not include the land irrigated from
the Northminster Irrigation District, which utilizes effluent water from the City of Lloydminster.
For further information on this project, please see City of Lloydminster’s sewage treatment
under Section 5.4.
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 for irrigation purposes in 2004. The Colony was also granted an additional
231 dam3 (187 ac ft) from the North Saskatchewan River for an intensive livestock operation.

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. Within the watershed there are 506 approved domestic
projects to operate with another 22 in the construction or application stage, Table 13.
There are 29 municipal projects with approvals to operate with a total surface water allocation of
more than 9,700 dam3. Figure 40 shows the distribution of these surface water allocations
throughout the watershed. Table 18 at the back of this report shows which communities are
using surface, ground water, or both systems. 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 dam3 of 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.
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Figure 39: 2001 Use of Irrigation
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Figure 40: Municipal Surface Water Allocations
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Average Community Water Use
Per capita water usage is a measurement used to compare the water usage across
communities. It is calculated by using the total community consumption, as provided by the
administrators to the Saskatchewan Watershed Authority, and divided by the number of days on
which water consumption was recorded. For example, if water consumption was only recorded
for June and July then the number of days would be 61. The value is then multiplied by 1000 to
convert from m3 to litres. Finally the value is divided by the recorded population. Population is
determined by using the numbers recorded by Saskatchewan Health, or if those are
unavailable, the most recent Canadian Census.
Average community water use in the watershed, not including resort communities and First
Nations because of data limitations (see below), is 357 L per person per day. Table 14 shows
the average per capita daily water usage for community types. Individual community per capita
values can be found in Table 18 at the back of the report. The organized hamlet of Delmas has
the highest per capita water use in the watershed, 157 percent higher than the watershed
average. This is likely due to the tankloader facility attached to its water system. The Village of
Vawn uses 50 percent less water than the watershed average. Communities such as the resort
villages and resort hamlets have a strong seasonality component. Based on the available data,
water consumption for resort communities averaged 1,301 L per person per day. However, this
value is severely skewed because of the increase in population and subsequent usage over the
summer time. The calculations used for determining per capita water usage takes into account
the population that lives in the community year round only.
Based on limited water consumption records, First Nations use less water than the watershed
average. Average consumption for First Nations communities is 213 L per person per day. The
Little Red River (Montreal Lake Cree Nation) uses the most and the Muskeg Lake Cree Nation
uses the least.
Table 14: Average Per Capita Daily Usage by Community Type*

Community Name
Cities
Towns
Villages
Organized Hamlets
Average Community Usage
First Nations

Average Per Capita Daily Usage
(L per person per day)
425
385
313
344**
357
212

*Individual community values can be found in Table 18 at the end of this report.
** Average excludes the per capita daily usage for Delmas, because their water supply system is used by
many local producers for tankloading which results in the higher per capita water consumption.

Multiple/Other
A multiple project is one that that serves a number of uses such as a domestic, recreation and
irrigation uses. There are three multiple projects within the watershed with a minimal allocation
of 207 dam3, Figure 38.
There are 58 other types of projects in the watershed having a total allocation of 1,233 dam3,
Figure 38. The majority of these are for wildlife projects and the allocations account for water
diverted to offset evaporation losses from wetlands.
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Environmental/Instream
There are no allocations for environmental or instream use within the watershed. Instream flow
needs (IFN) can be defined as the amount of water needed in a stream to sustain its ecosystem
(IFNC 1999). This includes the amount of water needed to sustain water quality, fish habitat,
riparian vegetation, and channel maintenance (Clipperton et al. 2003). The determination of IFN
for a particular stream will take into consideration the ecological need for natural flow variability
within and between years (IFNC 1999).
Water quality flow needs are those required to minimize or eliminate adverse conditions such as
high temperature and ammonia levels and low oxygen concentrations. Fish habitat flow needs
are those required to protect physical habitats such as riffles and pools, important fish spawning
and rearing areas. Riparian flow needs are those required to sustain riparian vegetation and
maintain a healthy functioning buffer zone. Channel maintenance flow needs are those required
to maintain the natural channel structure which is deep/narrow vs. shallow/wide.
The alteration of both the quantity and timing of river or stream flows can significantly affect
fisheries resources. Effects of flow alterations includes blockage of fish migrations, alteration
and loss of stream habitat, introduction of competing non-native fishes, degradation of water
quality, alteration of nutrient cycles, disruption of food webs, destruction of fish eggs, decreased
fish abundance, size, and condition, increased hybridization of closely related fishes competing
for spawning sites, and decreased nutrient availability.
Fisheries and Oceans Canada has initiated studies to investigate instream flow needs, including
those in the North Saskatchewan River. The purpose of the first study is to determine if fish
species have similar habitat preferences in different sized (low-slope) Prairie rivers. The rivers
included in this study are the Assiniboine River (four sites), South Saskatchewan River (one site
near Medicine Hat), North Saskatchewan River (one site near the Garden River confluence) and
the Athabasca River (one site downstream of Fort McMurray). Each site or reach of the river
was approximately 12 river widths in length. Engineering surveys were completed to document
river depth (bathymetry), shape (morphometry) and substrate data. Permanent benchmarks
were also established for future work. The survey data was input into a two dimensional habitat
model, developed by Engineering Department at the University of Alberta. Fish use to
determine habitat suitability criteria was determined at each site by collecting and mapping fish
locations using boat electrofishing gear and GPS navigational system. The model has been
used to define changes in fish habitat and fish utilization over a wide-range of river flows or
discharges. This information will be published in the scientific literature in the near future.

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.
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Bedrock Deposit
Glacial Deposit

Figure 41 illustrates a simplified schematic cross section of the regional geology in the
watershed.

Figure 41: Schematic Cross Section of the Geological Units

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 42 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.
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
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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.
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Figure 42: Bedrock Surface Geology of the North Saskatchewan Watershed
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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
south-western 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 re-distributed
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 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.
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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 43. 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. Figure 44, Figure 46 and Figure
45 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 47 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 43: Spatial Extent and Distribution of the Empress Group Aquifers
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Figure 44: Spatial Extent and Distribution of the Sutherland Group Aquifers
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Figure 45: Spatial Extent and Distribution of the Saskatoon Group Aquifers
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Figure 46: Spatial Extent and Distribution of the Interglacial Aquifers
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Figure 47: Spatial Extent and Distribution of the Surficial Stratified Drift

82

Water Resources

4.5 Ground Water Allocation
The installation and design of water wells in the watershed vary depending on the local geology.
Within the watershed, there are approximately 50 percent bored wells and 50 percent drilled
wells, which indicates the variability, extent, and depth of the aquifers. The majority of the water
wells in the watershed are for individual domestic use (90 percent) followed by municipal (5.4
percent) and industrial (1.8 percent) uses. The remainder of the wells is used for other
purposes such as irrigation, research, and for recreation.
Similar to the surface water, ground water usage for non domestic purposes require an
allocation. 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. Several
Fact Sheets on the application process for surface and ground water can be found in Appendix
H. A project is only issued a ground water allocation once it has an approval to Operate Works.
Until then, no allocation is issued.
Similar to surface water, ground water allocations have been divided into four categories or
types based upon use; see Table 15 and Figure 48. A total of 19,472 dam3 of water has been
allocated from various ground water aquifers. Individual wells/domestic usages do not have to
be licensed and therefore are not allocated. This makes it impossible to gauge the amount of
water being removed from the ground water system. Full details of all licensed allocations can
be found in Appendix J. Allocation usage is not monitored. Therefore the total used may be
different than the amount allocated.

Industrial
Industrial ground water use can be subdivided into six categories: aquiculture, bottled water,
intensive livestock operations, oil recovery, process water and other. Oil recovery is the largest
industrial ground water user taking 96 percent of the total industrial allocation. Overall it
contributes to 51 percent of the total ground water allocations in the watershed. There currently
are five intensive livestock operations, four bottled water operations, and four process
operations that make up the remaining 4 percent of the 10,500 dam3 ground water allocation.
Husky Energy (Bolney East) has an allocation to divert 2,044 dam3 (1,656 ac ft) per year of
ground water from infiltration wells adjacent to the North Saskatchewan River in W ½ of 7-51-23
W3 and the E ½ of 12-51-24 W3. The allocation granted in 2000 is used to generate steam for
oil extraction. Water conservation practices at the Bolney /Celtic facility include the recycling of
steam blowdown to reduce the amount of makeup water required.
ExxonMobil Canada Ltd. (Celtic) has an allocation to divert 718 dam3 per year of ground water
from wells on SE 1 -51-23 W3. The allocation granted in 1997 is used to generate steam for oil
extraction.
Pan Canadian Resources (Senlac Thermal Project) has an allocation to divert 981 dam3 per
year of ground water out of six wells from the Judith River Formation on W ½ of
7-40-25
W3, NW 1-40-26 W3 and 12-40-25 W3. The allocation granted in 1996 is used to generate
steam for oil extraction.
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Figure 48: Total Ground Water Allocations
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Table 15: Annual Licensed and Unlicensed Ground Water Allocations as of January 2004
Types
Number of Projects with approvals
Allocation
3
to…
Volume (dam )
Operate Construct/Application*

Domestic

7

4

10

Industrial (total)
Aquaculture
Bottled Water
Intensive Livestock
Oil Recovery
Process Water
Other

54
0
4
5
41
4

51
1
34
4
8
2
3

10,482
0
33
391
10,021
37
0

Irrigation (total)
Agriculture
Park
Other

3
1
2
0

8
0
6
2

328
285
43
0

Municipal (total)
Commercial Facility
Community
Institutional
Recreation
Rural Distribution
Tankload
Urban Distribution
Other

220
18
10
17
20
0
27
126
2

111
9
10
17
22
0
2
44
7

8,652
33
55
18
84
0
236
8,224
2

Totals
284
175
19,472
* No water allocation has been provided for these projects as they do not yet have an approval to operate
works. However, they are an indication of possible future allocations.

Irrigation
There currently are three irrigation operations that have a ground water allocation, Table 15. Of
these, the Canwood Regional Park uses its allocation to water its golf course. One of the
allocations is for agricultural purposes.

Municipal
Approximately 45 percent of ground water allocations are for municipal purposes which include
urban distribution, tankload, recreation, institutional, and commercial facilities. Distributions of
these allocations are shown in Figure 49. See Table 24 at the back of this report, for a list of
communities which rely on ground water for their distribution systems.

Poor wellhead protection and improper decommissioning can lead to contamination of
a ground water supply. Other problems such as threats to public safety, damage to
machinery and increased liability for the land owner, also may occur.
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Photo 10: An improperly decommissioned (abandoned) well

Figure 49: Municipal Ground Water Allocation
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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 recent rains in 2004.

Increasing Water Use by Alberta
North Saskatchewan River
Alberta Environment recently completed a trend analysis of annual stream flow volumes for nine
major rivers in Alberta including the North Saskatchewan (Alberta Environment, 2004). A
statistically significant downward trend was found in the 90 years of recorded flows at Edmonton
between 1912 and 2001, Figure 50. However, the report cautions that the trend may be due in
part to increasing consumptive use over the period from the river upstream of the gauging
station including several coal-fired power plants and municipal drinking water for Edmonton in
addition to any evaporative losses from the two hydro-electric reservoirs upstream. The trend
also does not take account of the municipal water returned to the river downstream of the
gauging station.
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Figure 50: Average Annual Flows of the North Saskatchewan River at Edmonton
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Based on flow values from 1977 – 2003, the average annual flow volume for the North
Saskatchewan River is 100 percent the natural flow volume, with a range from 97.4 percent to
103.4 percent. There is a tendency in above average flow years for the recorded flow to be less
than natural and in below average flow years for the recorded to be higher than natural. This is
due to the upstream reservoirs holding water back in higher flow years and releasing more in
drier years.
Battle River
During the course of the Battle River watershed planning in Alberta, a simple correlation was
made between recorded flows at the border station and time (i.e. from 1980 on). This analysis
seemed to indicate a strong negative trend, Figure 51. If the recorded flows at Unwin are added
to the linear regression, pushing the data set back to 1944, the trend is still downward, but not
as alarming. The Saskatchewan Watershed Authority has raised the issue of apparently
declining flows of the Battle River at the committee level of the Prairie Provinces Water Board
and the need to update the natural flow study to ensure that Saskatchewan continues to receive
the fifty percent of the natural flow to which it is entitled.
There is some question whether Saskatchewan is receiving the amount of water it should be
during drought periods. This creates problems in allocating water in the Saskatchewan portion
of the basin. An updated hydrology and water use study in the whole watershed is being done
under the direction of the Prairie Provinces Water Board, PPWB.
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Figure 51: Battle River Flows and Trends

Recorded flow data for the Battle River at the Environment Canada gauging station located near
the Alberta-Saskatchewan border is available for the period of 1981 to 2001. Over the 21-year
period, Alberta has consistently met and/or exceeded its annual commitment to provide 50
percent of the natural flow to Saskatchewan, as outlined in the 1969 Master Agreement on
apportionment. In fact, Alberta, on average, has passed 81.2 percent of the natural flow to
Saskatchewan, representing a mean annual surplus to Saskatchewan of approximately 81,000
dam3. An assessment of the seasonality of this surplus flow illustrated that surplus volume is
consistently available in early spring, quickly peaking in April then decreasing into late summer.
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Manitou Lake / Eyehill Creek
Local concerns were raised with the Watershed Authority in 2000/01 that increasing water use
in the Alberta portion of Eyehill Creek was causing declining levels at Manitou Lake. These
concerns led the Committee on Hydrology of the Prairie Provinces Water Board to determine
possible explanations. A review of authorized water projects in Alberta by Alberta Environment
indicated water use had not increased in the Eyehill Creek effective drainage area (Alberta
Environment 2001). An investigation by Environment Canada (Hopkinson, 2001) found that
below normal local precipitation was largely responsible for the lake level decline.
There is some question as to whether or not Saskatchewan is receiving the amount of water it
should be during drought periods as apportionment is not monitored on Eyehill Creek at the
Alberta – Saskatchewan boundary. Furthermore, the current natural flow methodology does not
consider natural runoff and water use upstream of Sounding Lake in Alberta. An updated
hydrology and water use study would be necessary to determine the amount of water that the
Sounding Creek basin contributes in high flow years.

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, Figure 31.
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.
The natural flow hydrology and water use study is being updated under the direction of the
Prairie Provinces Water Board.
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.
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Current and Future Water Allocations vs. Water Availability
The Saskatchewan Watershed Authority 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 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.

Impact of Lake Level Control Structures
The four operable lake control structures in the North Saskatchewan River watershed are
associated with lake level management, primarily for recreational purposes. These structures
are located on Jackfish, Emma and Christopher Lakes and on the Spruce River which controls
Anglin Lake levels. The effectiveness of each structure to keep lake levels within the desired
summer ranges depends on the water balance of each lake.
Jackfish Lake Control Structure
Jackfish Lake has a poor water balance with evaporation losses often equalling or exceeding
annual inflows. Consequently, the operation of the control structure has little to no effect on
lake level declines. Issues around operation of this control structure include supplying water to
the Jackfish Marsh Ducks Unlimited project and other downstream landowners for cattle
watering purposes, obtaining land control to raise the full supply level (FSL) of the lake, flooding
hay lands when water levels are high, and importing water into the lake during periods of
drought.
Spruce River Dam and Emma Lake Diversion Project
Annual inflows to Anglin Lake almost always exceed evaporation. The surplus water is either
passed downstream or pumped to Emma and Christopher Lakes which have more marginal
water balances.
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There are many issues surrounding the operation of the above projects. These include
concerns that the Spruce River Dam operation is causing unnatural flooding of approximately 10
km of farmland along the Little Red River, washing out roads on the Little Red River Indian
Reserve, impacting loon and fish survival and restricting recreational use on Anglin Lake.
The issues regarding the operation of the Emma Lake Diversion project include: disagreements
among stakeholders on desirable water levels on all three lakes, responsibility for the power
costs of pumping between Anglin and Emma/Christopher Lakes and whether releases from
Anglin Lake should be restricted when the lake is low.

Climate Change and Water Resources
Many scientists around the world now recognize that humans are having an impact on the
Earth’s climate – our world is getting warmer. Climate is naturally variable, and has changed
greatly over the history of the Earth. Over the past two million years, the Earth’s climate has
alternated between ice ages and warm, interglacial periods. On shorter time scales, climate
changes continuously. For example, over the last 10,000 years, most parts of Canada have
experienced climate conditions that, at different times, were warmer, cooler, wetter and drier
than experienced at present (Warren 2004). For more information on climate change in
Saskatchewan please see Appendix K.
Climate scenarios provide information on how future human activities are expected to alter the
composition of the atmosphere, how this may affect the global climate, and how changes in
climate may affect natural systems and human activities. Climate scenarios offer a quantitative
description of the changes in climate to be expected. Climate scenarios are not predictions but
are plausible indications of what the future could be like given a specific set of assumptions.
These assumptions include future trends in energy demand, emissions of greenhouse gases,
land use change as well as assumptions about the behaviour of the climate system over long
time scales. Climate scenarios for the eco-regions of Saskatchewan were constructed using
data from the Canadian Climate Impacts Scenarios website:
http://www.cics.uvic.ca/scenarios/index.cgi.
General climate change projections for the prairies are summarized below:
•
•
•
•
•
•
•

Temperature: increasing; greater change in winter than summer
Precipitation: great uncertainty; annually small decrease to significant increase
Evaporation: mixed increases, decreases, or no change depending on location and
season
Soil moisture: decrease
Growing season: increased length
Water resources: increased variability; earlier peak flows
Extreme events: increased frequency and magnitude

Specific, climate change projections for temperature and precipitation were found to be very
similar for the Boreal Transition and Aspen Parkland Ecoregions, encompassing the North
Saskatchewan watershed. Climate change projections were constructed using data from
Meadow Lake and North Battleford weather stations, respectively. An analysis of evaporation
rates over the past five decades across the prairies including North Battleford and Prince Albert
provides information on monthly and annual trends at these locations.
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Temperature
Over the next 80 years, winter/spring temperatures are projected to increase more than
summer/autumn. By the 2080’s, winter/spring temperatures are projected to increase about 6
°C, while summer/autumn temperatures to increase 3-4°C (Figure 52).
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Figure 52: Temperature change (°C) projections in the Aspen Parkland and Boreal Transition Ecoregions

Precipitation
Over the next 80 years, precipitation is projected to be highest in spring, followed by winter and
autumn; and lowest in summer. By the 2080’s, precipitation is projected to increase by 20-24
percent in spring, 17-20 percent in winter, and 8-9 percent in autumn; and to decrease by 4-6
percent in summer (Figure 53).
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Figure 53: Precipitation projections for the Aspen Parkland and Boreal Transition Ecoregions

Evaporation
Trends in evaporation rates over the past fifty years were recently assessed for the Canadian
Prairies (Hesch and Burn, 2005). Since evaporation rates are based on temperature, wind
speed, relative humidity, solar radiation and other variables, it is not sufficient to assume that an
increase in temperature will necessarily result in an increase in evaporation. In fact across the
prairies, while some stations have shown a trend towards increasing evaporation, more stations
have shown a trend toward decreasing evaporation. If global climate change signals are
already occurring, it may be reasonable to expect these observed evaporation trends to
continue into the future if the change in global signals also continues into the future. See
Appendix H for a more detailed discussion of evaporation studies.
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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 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
practises 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 practises and due to 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.
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Water Conservation
The Government of Saskatchewan has made a commitment to develop a water conservation
plan by the end of 2005. Earlier this year, Saskatchewan Watershed Authority released the
document - “CONSERVING OUR WATER - A Water Conservation Plan for Saskatchewan - a
Discussion Guide for Public Consultation”. This document was the first step in developing the
plan. It summarizes all of major water issues, as well as poses a series of consultative
questions for interested Saskatchewan residents. The document can be found online at:
http://www.swa.ca/WaterConservation/Default.asp?type=WaterConservation.
Metering of water use in urban communities has been demonstrated to be a cost-effective
means of water conservation but for rural use, there are few instances of metering programs
other than those tied to rural water distribution systems. However, there is a strong assumption
that most rural water users are already conserving water because of dugout or well capacity
limitations; as well as limitations due to water quality, in-home treatment costs, and/or issues
around wastewater treatment and effluent disposal.

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. Mitigation means taking measures in
advance to avoid and/or minimize the risk. Preparation implies planning for how you will
respond to the event.
In Saskatchewan, communities, and provincial departments and agencies are required to have
an Emergency Planning Officer and to develop an Emergency Plan. As an emergency
develops, the response will either follow the Emergency Plan or be ad-hoc if there is no plan.
Recovery refers to the actions taken to restore normal operations and functions and should
include a review of the response to see how well the mitigation measures, planning and
response dealt with the emergency.
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, and 1986. Historic information also indicates an
extreme flood occurred on the North Saskatchewan in 1899.
After a series of severe floods (and costly damage payouts) across the province in the late
1960’s and early 1970’s, the provincial and federal governments entered into an agreement to
implement the Canada-Saskatchewan Flood Damage Reduction Program (FDRP). Under this
program, the senior governments would undertake flood studies to determine flood risk and map
the vulnerable portions of communities. The communities could participate in the program by
adopting land use bylaws that recognized flood prone areas and restricted the types of new
developments that could occur in those areas. If a community agreed to “designation” under the
program by adopting those bylaws, assistance would be provided to implement measures to
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mitigate future flood damages. The communities of Battleford and North Battleford were
designated under the program on December 4th, 1990. While hydrologic and hydraulic studies
were completed for Prince Albert, the city was never designated under the program. The
program expired in the mid-1990’s when the federal government pulled out. However, the
province continues to maintain the principles and objectives of flood risk mitigation through its
sub-division review and approval process.
While the FDRP is designed to mitigate against floods up to and including the 1:500 event, SWA
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, SWA has pumping equipment available for rental by
communities. More information on these programs can be found on the Saskatchewan
Watershed Authority website www.swa.ca under Publications, Water Management, and
Program Profiles.

5.2 Oil and Gas Industry
Although there is no water supply problem at the present time, concerns have been raised
about the use of fresh water for enhanced oil extraction. These mainly revolve around the loss
of fresh water from the hydrological cycle but also with the usage of ground water when the
supply is not well understood. There are a number of regulations in place to ensure protection
of surface and ground water from oil and gas exploration and extraction. For further
information, please see Section 3.3.
The oil industry must notify Saskatchewan Industry Resources (SIR) and the local Rural
Municipality (RM) of any activities where work is planned. The industry must also notify SIR and
the RM when the work is completed. If something is not properly done, or a problem arises, SIR
should be contacted.

5.3 Agricultural Concerns
Managing Livestock Production
Livestock operations that confine animals temporarily or on a permanent basis need to e
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
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•
•
•

Effective manure application and timing
Controlled access, and
Relocation of facilities

Data on the kilometers of stream course and survey data from two flights were combined with
1996 Agriculture Census data to estimate the number of cattle wintering sites in the province
that might trigger the Agricultural Operations Act (AOA). Of approximately 21,000 cattle
operations in Saskatchewan, there are an estimated 11,000 that could require approval under
the Act, with the largest percentage occurring in the grassland regions of the province.
However, this estimate is at best preliminary as it is based on a survey limited to 300 km along
major water courses.
The Agricultural Operations Act is administered by staff of SAF located in Rural Service Centres
in Saskatoon, Weyburn and Yorkton. The approach to delivering the Act has been pro-active
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. SAF specialists with the Livestock
Development Branch are also available to assist producers with manure management planning,
site selection, and management and production options. SAF has a self evaluation (Appendix
E) 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
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 SAF is required for any ILO which:
•
•
•

has an earthen manure storage lagoon;
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, and after the proposals are reviewed by
various provincial government agencies. For example, ILO applications are reviewed under the
Environmental Assessment Act by Saskatchewan Environment. If federal interests are
identified, such as fish habitat issues, which are regulated under the Fisheries Act, then the
application is forwarded to the Canadian Environmental Assessment Agency for review. 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.
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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 ILO
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 mitigative measures to address these concerns.
Issues that arise with existing livestock operations are generally dealt with through public
inquiries or during re-inspections. SAF re-inspects approved operations on an audit schedule
with emphasis on larger operations. SAF 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, SAF 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 byproduct 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 16.
Table 16. Nutrient composition of select manures and commercial fertilizer.

Solid
Beef1
Nutrient

kg / tonne

Nitrogen

3 - 16

Solid
Poultry2

Liquid
Swine1

Commercial
Fertilizer1

Lb / 1000 gal (kg / tonne)
3-9

2-6

240

Phosphorus 1 - 3

4 - 13

0.1 - 2

85

Potassium

3-8

4-8

1-2

85

Sulfur

<2

1-3

< 0.5

72

1
2

Adapted from Schoenau 1997.
Adapted from SAF 1999.
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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
lagoons (EMS) for liquid effluent are constructed to prevent surface runoff and deep leaching.
Liquid swine effluent, if stored in a manure earthen storage (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. Table 17 summarizes typical
manure management for various species.
Table 17 Manure Management for Beef, Dairy, Hog and Poultry Operations.

Beef

Dairy

Hogs

Poultry

Housing

pen / pasture

barn / pasture

barn

barn

Manure type

solid

liquid

liquid

solid

holding pond

EMS / tank

EMS

barn

2 X / yr

2 X / yr

2 X / yr

6 X / yr

surface

surface

injection

surface

Manure
Storage
Application
Frequency
Application
Method

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 overapplied (greater than the agronomic rate) nitrates will migrate down the soil profile, posing a
threat to groundwater. However, this risk can be effectively eliminated 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
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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 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). For further information on these pieces of
legislation please see section 7.2.

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. Additional information on the approval process for surface water drainage can be
found Appendix H.
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 known. Further study
would be required to determine the amount of drained wetlands. Flood control projects often
result in the drainage of wetlands. For information on some of the drainage projects in the
watershed, see section 4.1, Existing Infrastructure.
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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.
The province recognizes the importance of wetlands and the Saskatchewan Watershed
Authority has committed to the updating our Drainage Policy which will guide the Authorities
approach to regulating and managing drainage and wetland retention issues (SWA
Performance Plan 2005-2006).

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, phosphorus, 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 N, 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.
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Agricultural producers develop comprehensive nutrient management plans to prevent nutrient
(and $$) losses from their land. Decisions regarding fertilizer application focus on balancing
crop nutrient demand with available and applied nutrients. Three common guidelines are
described as ‘right rate’ ‘right time’ and ‘right method’. 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.
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 improving productivity and controlling future pest infestations.
All pesticides used for domestic and commercial application are regulated by the Pest Control
Products (Saskatchewan) Act. The Act legislates licensed action to permit, sell, and apply
pesticides on public and private land. As well, 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
Prohibition to apply to or near open bodies of water
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,
weed susceptibility and environmental factors. The importance of application timing cannot be
overstressed in order to maximize yield benefits from herbicide application.
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 development and use to control weeds. The 2001 Census of Agriculture recorded 51
percent of crop and forage land in Saskatchewan was treated with herbicides, and 71 percent of
all reporting Saskatchewan farms used herbicides. As well, land to which chem fallow was
practiced increased 31percent from 1996 to 2001. The use of in-crop herbicides is often very
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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 weed management (IWM).
Herbicides 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, as well as reducing the amount of pesticide drift.

•

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,
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.

•

While minimum and no till practices have resulted in an increase in active
ingredient per hectare 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
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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 SAF Pesticide Complaint Form should be completed. Documentation
of spray records (location, date, time, product and rate), weather conditions and purpose for the
application is necessary 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.

5.4 Urban Impacts
Cities, towns and resort communities concentrate people and result in the concentration of
garbage and sewage wastes and the issues around the treatment and disposal of these wastes.
In addition, storm water runoff from lawns, parking lots and roads provide a direct source of
contaminants to drain into river and lake water supplies.

Sewage Treatment and Effluent Releases
Private sewage systems such as those found on rural farms or acreages are dealt with in The
Plumbing and Drainage Regulations and are regulated by the local health authority. (For further
clarification concerning on farm/acreage systems, it is recommended that both your local Health
and Saskatchewan Environment officials be contacted.)
For private sewage systems, there are several factors which should be considered in their
construction and operation. Basic factors to be considered include treatment and discharge
locations related to the originating source, proximity to other buildings and dwellings, proximity
to wells and surface water, and to soil conditions in the area. Some common methods of
treatment and disposal for private works include septic tanks with liquid discharge to an
absorption field, a mound system, a seepage pit, or a jet disposal system onto the surface. For
septic tank, the solids which settle in the tank must be pumped out and disposed of
appropriately; typically by spreading on agricultural land or in a municipal waste water treatment
facility. In some cases due to the location of a dwelling with a private sewage works, the local
health authority may require the installation of a sewage holding tank. In this case all solids and
liquids from the tank must be pumped out and disposed of properly. A final means of sewage
disposal and treatment from private sewage works is through treatment in a sewage lagoon.
The lagoon is constructed and sized according to the number of people that will be using the
lagoon. The installation and construction of any private sewage works must be conducted with
an appropriate permit obtained from the local health authority and is subject to inspection during
construction by a public health inspector. Saskatchewan Environment (SE) regulates municipal
wastewater systems which include sewage collection, mechanical treatment, and/or lagoon
treatment facilities.
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Waste water collection and treatment facilities are permitted under The Water Regulations,
2002 which also specify minimum requirements for wastewater treatment facilities. SE has A
Guide to Sewage Works Design, which is commonly referred to in the construction and
upgrading of municipal wastewater facilities. The most common means of municipal
wastewater treatment in the province is through the use of facultative lagoons. This type of
lagoon takes advantage of naturally occurring aerobic and anaerobic bacteria to break down
organic matter in the wastewater. Facultative lagoons must have a minimum of two cells
operating in series, with the primary cell not exceeding a Biochemical Oxygen Demand (BOD5)
load of 30 kilograms per hectare per day, and a secondary storage cell with 180 days holding
capacity. Effluent is typically discharged from the lagoon storage cell after the 180 days holding
period and is limited to the period between April and October. SE can impose additional
treatment requirements and limits on effluent quality, such as disinfection or nutrient reduction of
discharged effluents.
Information is available on the status and potential impacts of 30 wastewater treatment systems
in the North Saskatchewan Watershed, 19 in the North Battleford and 11 in the Prince Albert
areas, Table 19. Of these, 11 discharge directly or indirectly into waters that could enter the
North Saskatchewan River. Ten other systems have effluent that could enter the groundwater.
Sewage lagoons are the most common wastewater treatment system in the province. Within
the North Saskatchewan Watershed, there are 61 lagoons within the watershed, Figure 54. SE
is currently in the process of re-evaluating all wastewater treatment permits.
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Figure 54: Municipal Sewage Lagoon Locations
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Table 18: Status and Potential Impacts of Wastewater Treatment Systems in North Battleford Area
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No significant impact expected
Undersized treatment capacity with inconsistent poor treatment.
No significant impact expected
No discharge. Low risk
Localized discharge, good treatment capacity, and low risk.

New treatment plant with good treatment level.
No discharge from single cell; used by sewage haulers. Sandy soil in
area.
No significant impact expected
Localized seepage
Shallow creek
No significant impact expected
Aging infrastructure with inconsistent and poor treatment.
No significant impact expected
No significant impact expected
No significant impact expected

Construction of new primary cell in 2006.

No significant impact expected

Potential future deleterious discharge to Battle River.
Sufficient treatment capacity.

Comments
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Yes
Possible

Yes

Yes

Not expected
Possible
Possible

Table 19: Status and Potential Impacts of Wastewater Treatment Systems (in Prince Albert Area)
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Failed toxicity test. Chlorination in summer months. Elevated coliform levels
in winter discharges.
Continous discharge into Shell Brook.
Exfiltration/evaporation, localized seepage.

Presently no treatment process in place. High risk.

Poor treatment, exfiltration/evaporation. Localized seepage.

sufficient treatment/capacity.

Septic truck dump, sandy soil, discharge to marshy wetlands.

Sufficient treatment/capacity.
Sufficient treatment/ capacity.

Localized seepage, exfiltration/evaporation lagoon.

Comments
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The Town of Battleford
The Town of Battleford utilizes a stationary bar screen for primary screening followed by three
primary aerated lagoons followed by one non-aerated polishing pond. Discharge is continuous
to the Battle River, which then merges with the North Saskatchewan River Southeast of the
Town. It should be noted that at this time no disinfection has been incorporated into the
treatment system. Secondary disinfection may be occurring due to good treatment
characteristics in the aerated lagoons. The average daily flow rate in 2004 was 1225 m3/day.
Examples of the quality of the treated effluent can be found in
Appendix L.
The City of North Battleford
The City of North Battleford utilizes a Class 3 mechanical wastewater treatment plant with
chlorination for treatment of its sewage. Solids are digested in an anaerobic digester and
landfilled and/or farmland incorporated. In 2003 the average daily flow for the year was
approximately 6,430 m3/day. The City of North Battleford discharges its sewage via an 800 m
open channel directly into the North Saskatchewan River.
The City is also required to sample for metals once yearly. The 2003 results taken in June
indicated all levels below the maximum limits specified in the Saskatchewan Drinking Water
Quality Standards.
The City of North Battleford will have to meet stricter Provincial and Federal levels as outlined in
the national P2 – Plan. This will include ammonia reduction limits and elimination of chlorine
compounds to fish-bearing waters. Its new wastewater treatment plant is projected to be
operational by fall 2005.
Stricter effluent limits may affect the Town of Battleford as well; however it is under the 5000
m3/day action-flow-rate specified in the P2 – Plan.
SPMC Sask Hospital North Battleford
The Sask Property Management wastewater system is comprised of three aearated lagoons
that discharge continuously into the North Saskatchewan River. Inflows into the lagoons (in
1995) were approximately 470 m3/day.
The SPMC Sask Hospital lagoons also receive effluent from the City of North Battlefords
industrial area including the Maple Leaf Bacon Plant. This causes highly elevated sodium and
chloride levels with resulting TDS and conductivity levels being far above typical sewage
effluent levels.
The SPMC wastewater system will be discontinued once the new North Battleford treatment
facility becomes fully operational.
New North Battleford Treatment Facility
The City of North Battleford has been developing a new wastewater treatment facility. This new
facility should be finished by fall 2005. After that time, the old facility will be decommissioned.
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Although the new operating permit has not yet been drafted, Saskatchewan Environment has
implemented design criteria for the plant. This includes:
•
•
•

Fecal coliforms of less than or equal to 200 organisms/100ml (without chlorine in
effluent). To reach this, the plant will use ultraviolet radiation;
Chemical or Biological Oxygen Demand and Total Suspended Solids of less than 25
mg/l; and
Ammonia limits of 10 mg/l in winter and no more than 3 mg/l in summer.

Lloydminster
The City of Lloydminster has a water allocation from Alberta, but their wastes are managed in
Saskatchewan. The City operates 3 aerated lagoon treatment cells. This is preceded by an
automated bar screen for large debris collection. The average daily flow rate in 2004 was 9140
m3/day.
The City usually discharges approximately 40 percent of its effluent to the North Saskatchewan
River directly. The remainder of the effluent, usually 60 percent, is diverted to the Northminster
Irrigation dam for irrigation purposes. More effluent is diverted in dry years. In 2004, 56.6
percent of the flow was diverted to the Irrigation system, while the remaining 1,447,971 m3 was
discharged to the North Saskatchewan River.
At this time the aeration system is in poor condition and needs upgrading and/or repairs.
Records indicate that the City does not consistently meet the standard 30 mg/l limit for
Biological Oxygen Demand and Total Suspended Solids. The City has no disinfection process
in place at this time. There is an issue with respect to oil/solvents in influent sewage to the
lagoons.
Saskatchewan Environment is in the process of issuing a new permit to operate with a much
more extensive monitoring regime than City previously conducted. The City will have to meet
stricter Provincial and Federal levels as outlined in the national P2-Plan. This will include
ammonia reduction objectives and elimination of chlorine compounds to fish bearing waters.
The City has reported that they are conducting an Engineering review of their complete sewage
works to determine what future improvements/upgrades to infrastructure are needed to meet
effluent discharge criteria.
Prince Albert
Up until 1972, raw wastewater from the City of Prince Albert was discharged directly into the
North Saskatchewan River. At that time, the J.W. Oliver Pollution Control Centre was
constructed to provide primary wastewater treatment. This consisted of passing the wastewater
through a clarifier to settle solids, then through a chlorine contact chamber for disinfection
before discharging to the river. The sludge removed from the clarifier was thickened and
incinerated. Wastewater was treated to primary standards until the late 1990’s.
In 1998, the City embarked on a major upgrade to the J.W. Oliver Pollution Control Center to
achieve secondary treatment by implementing a Conventional Activated Sludge process. In this
process, the wastewater passes through primary and secondary clarifiers to remove solids, two
aerobic bioreactors to digest organic solids and finally through a chlorination system for
disinfection prior to release to the river. Sludge from the secondary clarifiers is thickened to
reduce the amount of water in the sludge. This is accomplished using a Dissolved Air Floatation
Device unit. Tiny air bubbles are introduced at the bottom of the unit and as they rise, they float
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the solids to the top where the thickened sludge is collected and combined with sludge from the
primary clarifiers and is then passed through a Belt Filter Press for final dewatering. The
dewatered sludge is hauled to a composting site for final treatment.
The new secondary treatment plant, commissioned in the fall of 1999 and operational in 2001,
meets or exceeds certain Provincial Standards for secondary effluent. The total suspended
solids (TSS) limit is 20 mg/L and carbonatious biochemical oxygen demand (CBOC5) is 10
mg/L. The ammonia nitrogen limit is 3 mg/L, June through September, and 8 mg/L October
through May. By December 15, 2009, Prince Albert must achieve and maintain a total residual
chlorine in its effluent of 0.02 mg/L or less, without exceeding the bacteriological limits specified
in its permit to operate.
The above system utilizes a continuous release to the river. Some country residents living in
and around the City of Prince Albert use septic or mound systems for their wastewater
treatment which may impact groundwater.

Waste Disposal Grounds
There are 63 waste disposal grounds in the watershed, Figure 55. Of these, there is information
on the status and potential impacts of 26 sites, 18 in the North Battleford (Table 20) and 8 in the
Prince Albert areas (Table 21). Of these sites, 10 are now closed with most being used as
waste transfer stations; however, only a few of these sites have actually been decommissioned
and probably none can be ruled out as having no potential impacts on groundwater. The only
waste disposal grounds that is listed as having no potential impact on groundwater is the new
state-of-the-art facility at Prince Albert. Saskatchewan Environment is currently undertaking a
review of all landfills or waste disposal grounds.

Storm Water Runoff
Storm water from cities and other communities is a potential source of pollutants, but there is
uncertainty about what it specifically contains and in what concentrations. Storm water is not
currently monitored, but it is suspected to contain salt, oil, nutrients, as well as any number of
chemicals that might poured down storm water drains. Storm water management guidelines
have recently been completed by Saskatchewan Environment.
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Figure 55: Waste Disposal Ground Locations
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Table 20: Status and Potential Impacts of Waste Disposal Grounds (in North Battleford Area)
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Scheduled to close to a Transfer station.
Water in trench in 2006. Natural clay soil.
Decomssioned to a Transfer station
Waste burned in previous years.
Waste frequently burned. Capacity almost used up. Long term operation to
be determined.

No valid operting permit. Pit full of water/contamination. Recommend
closure. Decommissioning to be determined.
Waste burned in previous years.
No leachate collection/Waste oily water pit onsite. Engineering feasibility
study underway. Ongoing monitoring established.

Long term decommsissioning to be determined.
Engineering study underway to determine impact/decommssioning options.
Sandy soil.
Good leachate collection. Lined. Updated operation. Ongoing monitoring
established.
Sandy seams. Has burned in prior years
Waste burned in previous years.

Comments

Operating
Operating
Operating
Decommissioned/Being monitored
Operating

Operating

Garden River, RM
Lac La Peche
Leask, RM
(Old) City of Prince Albert (2 sites)
(New) City of Prince Albert (1 site)

Shellbrook, Town

A = High risk/hazard
B = Medium risk/hazard
C = Low risk/hazard

Operating
Operating

Status

Candle Lake
Emma Lake

Waste Disposal Grounds

Yes

Yes
No
No
No
No

No
Yes

Valid
Operating
Permit

Table 21: Status and Potential Impacts of Waste Disposal Grounds (in Prince Albert Area)
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Recently quit recycling of paper/cardboard.
Landfill practices have improved, but water in trench in 2006.
Water in trench in 2006. Paper & cardboard recycled, member of the North
Central Saskatchewan Waste Management Corporation.
Site located 165 meters east from the lake, soil is clay.
Site well kept, but close to surface water.
Old landfills are on contaminated sites list for the Province of Saskatchewan.
New landfill in 2002, state of the art.
Town has been requested to install groundwater monitoring wells due to
hazardous materials being accepted and close proximity to residents.

Comments
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5.5 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.
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.
There are many beneficial management practices that can help eliminate and minimize the
impacts of increased activity on and around recreational lakes. The book “On the Living Edge:
Your handbook for Waterfront Living” (Kipp and Calaway, 2003) provides cottage owners and
other shoreline users with environmental friendly practices to protect water quality and sustain
the natural beauty of their lake.

The increase in population around
lakes can have impacts on the water
and environment. It is critical that all
developments have proper sewage
treatment. A leaky system, improper
surface application or improper
mounding can result in lake
contamination.
Photo 11: Jackfish Lake - Central "Know Your Watershed Tour"
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5.6 Highway Maintenance and Salts
Road Maintenance
Saskatchewan Highways & Transportation uses a program known as ‘Asset Management
System’ to develop road maintenance plans. It strategically targets available funding to those
roads that provide the most benefits in return.
The level of clean-up required at highway maintenance sites (e.g. asphalt plants) is based on
environmental and landowner specifications. Contractors begin their set-up process by
stripping the topsoil in the plant area. After the work is completed the area is cleaned up by the
removal of contaminated soil followed by the replacement of the top soil.

Road Salt
Winter conditions in Saskatchewan exist for almost half of the year causing undesirable road
conditions. Saskatchewan Highways and Transportation maintains its transportation system in
safe operating conditions by using an effective winter
maintenance program. This program provides a balance
between stimulating the economy by providing safe road
infrastructure and minimizing environmental impacts.
Saskatchewan Highways and Transportation uses road salt to reduce
the winter affects for the traveling public. Traction on the highway is
gained by utilizing road salt to break the bond between the ice and
the road. Saskatchewan uses two methods to store the salt for winter
maintenance. The first method is the salt silos, which are made up of
a steel bin raised above ground level and supported on the concrete
pad or pilings deep in the ground,

Figure 56. The structure enables trucks to go underneath
during the loading stage. The trucks hydraulics can be
hooked up to the salt silo control box to open up the chute
and salt is dumped into trucks by gravity flow. This system
reduces the amount of salt exposed to the environment

Figure 56: Saskatchewan Highways & Transportation Salt Silo

The other storage method is the salt shed which have been used for many years. Most salt
sheds are wooden structures with the concrete base consisting of 4-foot high pony walls and
either a concrete or asphalt treated pad. The salt is loaded onto the trucks by the use of a
loader. This method can expose the salt to the environment during the loading stage as well as
through cracks in the shed, Figure 57.
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Figure 57: Saskatchewan Highways & Transportation Salt Shed

The location of the salt sheds and salt silos within the North Saskatchewan River watershed are
shown in Figure 58. The salt shed located in the Town of Maidstone is scheduled to be closed
in 2006.
To-date, Saskatchewan Highways and Transportation optimizes the amount of road salt used
by replacing or supplementing it with other chemicals, pre-wetting materials and the use of
brine. The department also uses anti-icing products which require employees to understand
optimum timing to be applied effectively. The department uses a salt mixture which consists
mostly of potassium chloride for de-icing treatments.
In April 2005, Saskatchewan Highways and Transportation completed its Road Salt
Management Plan in compliance with Environment Canada’s code of practice for the
environmental management of road salts. The objective is to ensure environmental protection
while maintaining road safety.
The Road Salt Management Plan has three major focuses to help protect the environment. It
requires more stringent controls on salt storage and containment; increased snow and ice
control training for Saskatchewan Highways and Transportation staff, and extra protection for
environmentally sensitive areas.
Saskatchewan Highways and Transportation will be working on implementing the new Road
Salt Management Plan in 2005. For further details on this plan, please see Appendix M.

Saskatchewan has the highest road
surface area per person in the world.
We have over 53,000 km of roads and
over 16,500 km of railway track!
(Fung et al, 1990).

Photo 12: Prince Albert Train Bridge (photo courtesy of the City of Prince Albert)
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Figure 58: Saskatchewan Highways & Transportations Salt Silo and Shed Locations
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5.7 Ground Water Well Decommissioning
Ground water protection is dependant 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, permeabilities 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. For more information see Appendix H or contact the
Saskatchewan Water Inquiry Line at 1-800-SASKH20 (1800-727-5420). This is a referral
service that will forward the request to the appropriate agency.
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5.8 Water Borne Pathogens
Both the Prairie North Health Region and the Prince Albert Parkland Health Region are located
within the watershed. In total there are 294 public water supplies as stand alone wells and 86
public water supplies with distribution systems. Most of the public water supplies are ground
water sources; however 8 of the public water supplies with distribution systems utilize surface
water. Although water quality information on these systems is available, it is in historical paper
records. The Provincial Lab is working on a Laboratory Information Management System that
will make water quality data available electronically and thereby more accessible in the future.
The enteric (intestinal) disease information for specific disease rates for the whole region, for
the years 2001, 2002, and 2003 can be found in Appendix N. The low numbers of disease
indicate that existing water supplies are relatively safe, because if they were not, the rates
would be very much higher. The mode of transmission for enteric disease can be food, water or
person to person contact and unfortunately the data does not differentiate. Even though the
disease may be reported locally, this does not mean that the disease was contracted in the two
Health Regions. In fact many cases relate to out of country travel.
See section 6.3, Impact on Microorganisms, and their benefits of reducing pathogens in water
supplies.

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 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.
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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. 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 27-97 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 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,
de-synchronization of flood peaks, and erosion prevention. Position in the landscape, location
of the water table, soil permeability, slope, and moisture conditions all influence the ability of
wetlands to hold back floodwaters. Wetland drainage reduces the watershed capacity to
naturally hold back runoff during flood events. Maintaining and restoring wetlands on the
landscape reduces overland flow rates and therefore potential flooding.
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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.
Impact on Microorganisms
Many infectious diseases are transmitted through animal and human feces. Waterborne
pathogens of serious risk to humans include strains of bacteria such as Escherichia coli,
Salmonella typhi, Campylobacter spp; viruses such as enteroviruses and Hepatitis A; and the
protozoans such as Entamoeba histolytica, Giardia intestinalis, and Cryptosporidium parvum.
These pathogens are persistent in water supplies due to their ability to survive outside of host
organisms. Protozoans can form cysts that are not necessarily killed by freezing or drying.
The ability of constructed wetlands to reduce populations of pathogenic micoorganisms in
wastewater effluent has been demonstrated globally. Many of the processes that reduce
pathogen populations in natural systems are equally or more effective in wetland treatment
systems. Structurally and functionally, most wetlands are dominated by naturally occurring
populations of microbes and plant life. Microbial populations in wetlands include diverse flora of
bacteria, fungi and algae that are important for nutrient cycling and biological processing. In
addition, zooplankton grazers may be an important pathogen removal mechanism in wetlands
during certain seasons.
Microphytes are essential as they provide surface contact areas for microbes that mediate most
nutrient and pollutant transformations occurring in wetlands. Vegetated wetlands appear to be
more effective for pathogen removal than facultative ponds and other natural treatment systems
which have less physical contact between pathogens and solid surfaces. Wetland treatment
removal efficiencies are nearly always greater than 90 percent for coliforms and greater than 80
percent for fecal streptococcus.
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Photo 13: Healthy Riparian Area

Healthy riparian areas are
important for protecting our
water as they help remove
sediment, nutrients and other
contaminants.

7. Current Watershed Management
7.1 Municipal Planning and Zoning
General Information
Policy Plan: A municipality adopt (by bylaw) a basic planning statement or a more
comprehensive development plan to set development goals, objectives and policies which
council can use to manage land use, subdivision, development, municipal services, and public
utilities in the municipality. Once adopted by a council, a policy plan outlines:
•
•
•
•
•

the municipality's land use and development objectives and policies;
future development patterns and servicing strategies in the municipality;
the tools the municipality will use to implement the plan and achieve the objectives;
provisions for the protection of the health, safety and welfare of the general public; and
serve as a framework to guide development decisions.

Without a policy plan and the tools to implement it, a municipality has little control over
development and related servicing demands. Also it cannot enforce the separation of
incompatible land uses (e.g. residences and industrial or livestock operations). A policy plan
may also be broader in scope, containing provisions that:
•
•
•
•

identify critical problems and opportunities concerning the development of land and the
social, environmental and economic effects of the development;
set out timing, patterns and characteristics of the future physical, social and economic
development of a municipality;
establish and specify programs and actions and capital works necessary for the
implementation of the development plan; or
coordinate development and best use on land in adjacent municipalities or in abutting
areas.

With every policy plan, a zoning bylaw is adopted.
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Zoning Bylaw: One of the important regulatory tools to implement a policy plan is a municipal
zoning bylaw. A zoning bylaw divides a municipality into zoning districts and regulates the
development and use of land in those districts. By limiting or encouraging the type of
development in any specific area of the municipality at a specific time council can provide for an
orderly and efficient servicing plan and can protect public and private investment in
development as it occurs. Compatibility between differing types of land use can be encouraged
by proper location policies, conditions of development, or amenities provided. Hazardous
development locations can be controlled. Development premature, inefficient, or costly to the
public can be avoided. Community service delivery can be managed. Projects adding to the
growth and values of the community can be encouraged.

North Saskatchewan River Watershed
Figure 59 shows the areas/municipalities within the watershed which have a development plan,
basic planning statement, a zoning bylaw, or no planning bylaws in place. Municipalities with
policy plans in place (and zoning bylaws) will have the greatest ability to implement
recommendations and key actions from a watershed plan; while, those without any planning
bylaws will have little or no ability to implement actions.

7.2 Legislation
The following provincial and federal legislation are relevant to how water and related resources
are currently managed in the North Saskatchewan River watershed. Policies and guidelines are
developed to encourage the approach to legislation.

Provincial
The Agricultural Operations Act
This Act, administered by Saskatchewan Agriculture and Food, replaces the former Pollution (by
livestock) Control Act. The Act provides protection from nuisance claims if an agricultural
operation is functioning within normally accepted practices. An agricultural operations review
board hears complaints from persons aggrieved by an agricultural operation. Subsequent to
board proceedings, the board may dismiss a complaint, recommend a cease to the practice, or
to modify a practice that is the subject of a complaint. The Act further sets out the terms and
requirements for an approved plan for waste storage and management associated with an
intensive livestock operation (ILO).
The Conservation and Development Act
This Act, administered by the Saskatchewan Watershed Authority, provides for the development
of conservation and development areas by ministerial order upon receipt of a petition signed by
at least two-thirds of the landowners within a proposed area, or by discretion of the Minster. An
area authority board has powers to assess benefited lands to pay local costs of administration,
construction, operation and maintenance of works. Other powers include expropriation of lands,
borrowing of money, and issue debentures. An area authority can promote, construct, operate
and maintain flood control, drainage, and multi-purpose works for the benefit of agriculture lands
and wildlife.
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Figure 59: Zoning Bylaws, Planning Statements and Development Plans
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The Environmental Assessment Act
This legislation authorizes Saskatchewan Environment to review potential environmental effects
of a proposed development. The Act lays out the process used to determine whether or not a
project is a development and provides opportunities for public to influence government
decisions about a project. Any project defined as a development must be approved by the
Minister of Environment before it may proceed. A proponent is required to complete an
environmental impact assessment (EIA) for any project proposal that is defined. The EIA is
reviewed by a technical panel. The Minister may approve the project with or without conditions,
or may not allow the development to proceed.
The Environmental Management and Protection Act (EMPA) 2002
This Act, administered by Saskatchewan Environment, governs pollution control in the province.
The Act specifically deals with water pollution control, industrial effluent works, sewage works,
waterworks, and regulations of all matters concerning water quality. A ministerial order can
have the individual responsible for a pollutant discharge take necessary measures to protect or
restore the environment. Individuals, including the Crown, may seek compensation for
damages incurred from a pollutant discharge, or for failure in the execution of a duty. Section
36 of the Act deals with protection to riparian and aquatic habitat in Saskatchewan and states:
36(1) Without a valid permit authorizing the activity, no person shall, directly or indirectly:
(a) alter or cause to be altered the configuration of the bed, bank or boundary of any river,
stream, lake, creek, marsh or other watercourse or water body;
(b) remove, displace or add any sand, gravel or other material from, in or to the bed, bank or
boundary of any river, stream, lake, creek, marsh or other watercourse or water body; or
(c) remove vegetation from the bed, bank or boundary of any river, stream, lake, creek,
marsh or other watercourse or water body.
(2) Subsection (1) does not apply if:
(a) the watercourse or water body is located wholly within the boundaries of land that is
owned by or in the lawful possession of the person carrying out any activity mentioned in
subsection (1); and
(b) the surface water of that watercourse or water body does not flow directly or indirectly,
other than by percolation, into other surface water that is not located wholly within the
boundaries of that land.
When developments are planned in or adjacent to a water body or watercourse, information
outlining the proposed work, mitigation, and the reclamation to be done, must be submitted to
SE. A review will be done and if deemed acceptable, an Aquatic Habitat Protection Permit,
including any additional conditions governing how work must be done, will be issued. (See
Glossary for definitions of bed, bank and boundary as defined by The Environmental
Management and Protection Act.)
This Act also prevents the spraying of pesticides within 25 m, 50 m if aerial application, of the
high water mark on any surface waters or courses (including intermittent waterways and
drainage ditches) without a permit.
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The Ground Water Conservation Act
The purpose of this Act, administered by the Saskatchewan Watershed Authority, is to obtain
logs of wells drilled and information on formations and materials encountered during drilling
operations. This is to assist in ground water and geological studies and to provide for the
conservation, development, and utilization of ground water resources and prevent pollution and
contamination of ground water. Ground water approvals are issued under The Saskatchewan
Watershed Authority Act. This Act will likely be changing within the next few years.
The Irrigation Act, 1996
The Irrigation Act defines the responsibilities and roles of irrigation district boards. The Minister
responsible and Saskatchewan Agriculture and Food administers the Act. The Act also
provides for the establishment of the Irrigation Crop Diversification Corporation, and provides for
the administration of the Saskatchewan Irrigation Projects Association. It further establishes the
requirement for an irrigation certificate (concerning soil-water compatibility), district irrigation
replacement fund, and water services agreement prior to a landowner receiving irrigation
approval.
The Oil and Gas Conservation Regulations, 1985
The regulations provide the requirements for oil and gas exploration and development. They
clearly define areas prohibited for drilling of wells without approval of the Minister. Surface
casing, general plugging and abandonment requirements to prevent ground water
contamination are also defined.
The Planning and Development Act, 1983
In Saskatchewan, the primary responsibility for community planning, development issues, land
use and municipal services rests with the local municipalities. To manage these interests,
municipalities have the authority to carry out planning, establish zoning controls, require
development permits and servicing agreements, and other such controls to manage land use
and development issues.
This Act establishes planning and land use authority in Saskatchewan. The Act prescribes 2
sets of regulations:
•
•

The Subdivision Regulations are applied by the province unless superseded by a
local subdivision bylaw or zoning bylaw regulation.
The Dedicated Lands Regulations apply to the administration of lands known as
environmental reserves, municipal reserves, public reserves, buffer strips, and
certain walkways.

The Act provides municipalities’ significant governance to manage their community, municipal
servicing, and development interests. Municipalities also have the ability to establish advisory
planning districts and district commissions to assist them in joint management of land use and
development interests. The commissions provide a formal process for inter-municipal
discussions of mutual interest and create opportunity for consistent land use policies and zoning
between affiliated municipalities.
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Saskatchewan Upstream Petroleum Industry Storage Standards
(SEM Standards SO-01)
This document provides comprehensive storage standards for the upstream (raw product)
petroleum industry. The purpose of the storage standard is to ensure that the materials
produced, generated and used by the upstream petroleum industry are stored in an
environmentally responsible manner. Protection of ground water and surface water was taken
into consideration while drafting these standards.
Saskatchewan Watershed Authority Act
This Act, in October 2002, established the Saskatchewan Watershed Authority. Its purpose is
to manage and protect water, to promote economical and efficient use of water, to maintain and
enhance the quality and availability of water; and to promote and coordinate the management,
administration, conservation, protection and control of water, watersheds and related land
resources. A significant proportion of the former The Water Corporations Act was included in
this new piece of legislation. This legislation sets out the procedures to license surface and
ground water use, and to license drainage works. The Act also identifies that both the property
and right to use surface and ground water belongs with the Crown.
The Seismic Exploration Regulations, 1999
The regulations state that a preliminary plan must be approved by the Minister prior to any
seismic exploration activities. The minister may require the holder to notify local authorities and
provide information on the contractor doing the work. Approval is also required if the shot hole
is within a prescribed distance to a structure and/or if charges are placed on the surface or more
than 30 metres deep. The regulations define the responsibilities if gas or water is found during
exploration. Any damages to land or structures caused by operations must be repaired at the
holder’s expense.
The Watershed Associations Act
This Act, administered by the Saskatchewan Watershed Authority, allows for the establishment
and alteration of Watershed Associations by Order in Council; following the receipt of
resolutions passed by local agencies on a voluntary basis, such as rural and urban
municipalities, conservation and development area authorities, regional parks, resort villages
etc. The governing Board is appointed from representatives from each agency. The Board has
powers to assess levies to each agency to cover administration costs and costs of construction,
operation, and maintenance of works. Boards have expropriation powers and may undertake
construction, replacement, or maintenance of a public work if the utility is not excising its
powers. Boards can plan, undertake, construct, alter, improve, maintain, repair and operate
projects for the purpose of storing, conserving, protecting, or developing available water
resources. In addition, it may conserve, control, protect and develop land, forests, recreational
resources, and fish/wildlife habitat.

Federal
Canadian Environmental Assessment Act
The Canadian Environmental Assessment Agency, established in January 1995, is responsible
for coordinating federal environmental assessments under the Canadian Environmental
Assessment Act.
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This Act sets out responsibilities and procedures for the environmental assessment of projects
involving the federal jurisdiction. The Act establishes a clear and balanced process that brings a
degree of certainty to the environmental assessment process and helps responsible authorities
determine the environmental effects of projects early in their planning stage. The Act applies to
projects for which the federal government holds decision-making authority; whether as
proponent, land administrator, source of funding, or regulator. Many assessments are
conducted jointly with the provinces.
For more details about the Canadian Environmental Assessment Act and Regulations go to
http://www.ceaa.gc.ca/0011/act_e.htm.
Canadian Environmental Protection Act, 1999
The goal of the renewed Canadian Environmental Protection Act, 1999 (CEPA 1999) is to
contribute to sustainable development through pollution prevention and to protect the
environment, human life and health from the risks associated with toxic substances. It also
recognizes the risks to ecosystems and biological diversity and acknowledges for the first time
the need to eliminate the most persistent toxic substances that remain in the environment for
extended periods of time and bio-accumulative in living organisms. Health Canada works in
partnership with Environment Canada to assess potentially toxic substances and to develop
regulations to control toxic substances.
The CEPA Environmental Registry is a comprehensive source of public information relating to
activities under the Canadian Environmental Protection Act, 1999. In addition to providing up-todate information on CEPA tools, the registry’s primary objective is to encourage and support
public participation in environmental decision-making, by facilitating access to documents
arising from administration of the Act.
For details on CEPA 1999 visit Environment Canada's CEPA Registry Web site
http://www.ec.gc.ca/CEPARegistry/regulations.
Canada Water Act
The Canada Water Act, proclaimed on September 30, 1970, provides the framework for joint
federal-provincial management of Canada's water resources, including research and the
planning and implementation of programs relating to the conservation, development and
utilization of water resources.
Part I of the Act provides for the establishment of federal-provincial consultative arrangements
for water resource matters and for cooperative agreements with the provinces to develop and
implement plans for the management of water resources. The Act enables the Minister of
Environment, directly, or in cooperation with any provincial government, institution, or person, to
conduct research, collect data, and establish inventories associated with water resources.
Part II allows the joint establishment and use of federal or provincial incorporated agencies to
plan and implement approved water quality management programs, where water quality has
become a matter of urgent national concern. The provisions of this part have never been used.
Part III, which provides for regulating the concentration of nutrients in cleaning agents and water
conditioners, was incorporated into the Canadian Environmental Protection Act (CEPA) by a
proclamation on June 30, 1988.
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Part IV provides for inspection and enforcement, allows the Minister to establish advisory
committees, and permits the Minister, either directly or in cooperation with any government,
institution, or person, to undertake public information programs. For more information:
http://www.ec.gc.ca/water/en/info/pubs/ar/e_ar98-99.htm
Canada Wildlife Act
The Canada Wildlife Act, administered by Environment Canada, applies to a species that is wild
by nature and the habitat of any such animal, plant or other organism. The Minister may
designate an area as a wildlife area. Within such area, no person shall damage, destroy,
remove a plant, or destroy or molest animals, nests, or eggs, without a permit issued by the
Minister.
Fisheries Act
Department of Fisheries and Oceans Canada is responsible for administering the Fisheries Act
which prevents obstruction of fish passage and provides for the regulation of habitat protection
and pollution measures. Ministerial approval is required for any work or undertaking that results
in the harmful alteration, disruption or destruction of fish habitat. Section 36 of this Act is
administered by Environment Canada. It states that it is unlawful to add any deleterious
substance to water frequented by fish. "Deleterious Substance" means:
• any substance that, if added to any water, would degrade or alter or form part of a
process of degradation or alteration of the quality of that water so that it is rendered
or is likely to be rendered harmful to fish or fish habitat or to the use by man of fish
that frequent that water, or
• any water that contains a substance in such quantity or concentration, or that has
been so treated, processed or changed, by heat or other means, from a natural state
that it would, if added to any other water, degrade or alter or form part of a process of
degradation or alteration of the quality of that water so that it is rendered or is likely
to be rendered harmful to fish or fish habitat or to the use by man of fish that frequent
that water, and without limiting the generality of the foregoing includes
• any substances or class of substances prescribed pursuant to paragraph (2) (a),
• any water that contains any substance or class of substances in a quantity or
concentration that is equal to or in excess of a quantity or concentration prescribed in
respect of that substance or class of substances pursuant to paragraph (2) (b), and
• any water that has been subjected to a treatment, process or change prescribed
pursuant to paragraph (2) (c).
Species at Risk Act (2002)
The purpose of the Species at Risk Act (SARA) is to prevent Canadian indigenous species,
subspecies and distinct populations of fish/wildlife from becoming uprooted or extinct, to provide
for the recovery of endangered or threatened species, to encourage the management of other
species to prevent them from becoming at risk.
This enactment establishes the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC) as an independent body of experts responsible for assessing and identifying
species at risk. It specifies that COSEWIC's assessments are to be reported to the Minister of
the Environment and to the Canadian Endangered Species Conservation Council and it
authorizes the Governor in Council to establish by regulation the official list of species at risk
based on that process.
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The Act requires that the best available knowledge be used to define long and short-term
objectives in a recovery strategy for endangered and threatened species and it provides for
action plans to identify specific actions. It creates prohibitions to protect listed threatened and
endangered species and their critical habitat. SARA creates a public registry to assist in making
documents under the Act more accessible to the public and it is consistent with Aboriginal and
treaty rights and respects the authority of other federal ministers and provincial governments.
For more details, visit the Government of Canada web site at
http://www.sararegistry.gc.ca/the_act/HTML/Part1_e.cfm.
Navigable Waters Protection Act
Transport Canada is responsible for administering this Act which ensures that navigable waters
remain open to navigation. The Act requires that any works that substantially interfere with
navigation be approved by the Minister. It also prohibits the deposition of wood products, earth
material or rubbish into the water. This act was previously administered by the Department of
Fisheries and Oceans.

7.3 Stewardship Activities, Programs and Funding
Stewardship is defined as the judicious care and responsibility by individuals or institutions for
reducing their impacts on the natural environment. Various activities and programs are
available to help individuals and organizations improve land management practices. A variety
of agencies and organizations have been actively working towards improving watershed health
and have provided information about project activities within the North Saskatchewan River
watershed as seen below. Activities by other organizations have not yet been summarized.
This information will be added as it becomes available.

Ducks Unlimited Canada
Ducks Unlimited Canada (DUC) has been conserving and restoring habitat in Saskatchewan
since 1938. An array of programs has focused on restoration and enhancement of both wetland
and upland habitats, improving the landscape for waterfowl and other wildlife.
All DUC programs involve partnerships with landowners. All DUC projects with an upland
component are managed (e.g. haying or grazing) to maximize habitat quality.
DUC wetland projects conserve surface water, recharge ground water, reduce erosion and
sedimentation, remove excess nutrients, reduce pathogens, dissipate pesticides, sequester
carbon and can reduce flooding. Riparian buffers on DUC projects reduce erosion and
sedimentation, promote infiltration, and remove nutrients and pesticides. DUC upland projects
conserve soil moisture, reduce erosion and sedimentation, and remove excess nutrients and
pesticides.
In total, 68,000 acres of habitat have been restored or secured in the watershed; see Table 22
and Figure 60. Additional information on the various types of programs can be found in
Appendix O.
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Table 22: North Saskatchewan River Watershed – DUC Project Summary as of July 2004
Securement Method
Wetland Acres Upland Acres Total Acres
Purchase

4,015

13,871

17,886

Conservation Easement

99

154

253

Lease

2,958

10,131

13,089

Management Agreement

2045

9,943

11,988

Conservation Agreement

23,096

1,619

24,715

Total

32,213

35,718

67,931

Securement method descriptions:
Purchase: Lands purchased and owned by DUC* and managed for wildlife habitat.
Conservation Easement (CE): Habitat secured by a voluntary legal agreement between DUC*
and a landowner. A CE is intended to conserve the natural integrity of the land to the future.
CE’s can vary greatly – see Appendix O for more details.
Lease: Lands leased by DUC and managed for wildlife habitat.
Management Agreement: Programs intended to raise awareness of healthy land management.
Programs include: Salinity programs, grazing systems, convert to grazing systems, deferred
grazing native pasture, deferred tame forage, native prairie, convert to forage hay, winter wheat
program, and protect small wetland/pothole complexes.
Conservation Agreement: Wetland projects secured using a Conservation Agreement signed
between a landowner and DUC. The projects usually involve constructed works, securing and
managing the wetland for wildlife.
Note: * Projects could be in partnerships with other organizations (SE, NCC, etc.).

Saskatchewan Watershed Authority
On October 1, 2002, the Saskatchewan Watershed Authority was established to manage and
protect water quantity and quality. As part of the government's Long-Term Safe Drinking Water
Strategy (LTSDWS), the Saskatchewan Watershed Authority consolidated the water
management components from Sask Water, Saskatchewan Environment and the
Saskatchewan Wetland Conservation Corporation to focus on water management.
As a result the Authority is responsible for the allocation of ground and surface water inventory
and analysis of water sources and the administration and control of all water infrastructure
including operations and planning and the maintenance of provincially owned water
management infrastructure.
The Saskatchewan Watershed Authority has a variety of stewardship programming, see below.
For additional information, please contact the regional office or visit www.swa.ca.
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Figure 60: Ducks Unlimited Program Acres by Township
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Development of Demonstration Projects
The Saskatchewan Watershed Authority, formerly Saskatchewan Wetland Conservation
Corporation, has been promoting landscape stewardship with landowners since 1997. Through
its Prairie Stewardship Program, there have been over 43,000 acres placed in voluntary
stewardship agreements in the North Saskatchewan River watershed (as of September 2005).
Various demonstration projects have also been established to promote proper grazing
management, off-site watering options, cropland conversion to permanent cover, and
management to maintain native ecosystems. An example of these projects can be found in
Appendix P.
Currently, through the North West Environmental Stewardship Program, SWA has an Agrologist
on staff in the North Saskatchewan Watershed to provide technical advice to producers on
grazing management in order to optimize forage and livestock production while being good
stewards of the land and protecting water quality. Also, information on funding opportunities is
available to all producers on request. In addition, this initiative includes workshops and field
days which provide opportunities to share success stories and ideas between producers.
Lake Stewardship Program
The Lake Stewardship Program was developed to support stewardship groups throughout
Saskatchewan. The mandate of the program is to foster communication, collect and share
information, and help develop partnerships between stewardship groups and other agencies to
protect and preserve water quality and aquatic life.
Saskatchewan Watershed Authority provides support to individual groups based on their own
specific needs and interests. Stewardship group activities depend on group size, interest and
their goals and objectives. Saskatchewan Watershed Authority support may include water
quality monitoring, environmental education and community outreach. In the North
Saskatchewan River Watershed, the following lakes have been involved in the Lake
Stewardship Program:
•
•
•
•
•
•

Big Shell Lake (monitoring began in 2005 – previous sampling done since 1998)
Brightsand Lake (began sampling in 2004)
Emerald Lake (began sampling in 2002)
Emma, Christopher and Anglin Lakes (began sampling in 2005)
Jackfish & Murray Lakes (began sampling in 1998)
Turtle Lake (began sampling in 2003)

Erosion Control
Gully erosion and the loss of productive soil due to sheet and rill erosion creates problems by
destroying and severing productive land and creates problems in downstream waterways.
The Saskatchewan Watershed Authority administers an erosion control program to encourage
erosion control and gully stabilization for individuals and organized groups of landowners by
providing both technical and financial assistance. Assistance is provided for filling, shaping and
seeding gullies to grass, channel improvement and diversion channel construction, including the
cost of culvert installations, grade control structures and grassing, and maintaining water
courses that have been improved under the program. The financial assistance is up to 50
percent of eligible construction costs and 50 percent for the maintenance.
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Prairie Farm Rehabilitation Administration
The Prairie Farm Rehabilitation Administration (PFRA) was established in 1935 to reclaim
Prairie farm land devastated by drought and drifting soil. For 70 years, PFRA has promoted
sustainable development on the rural Prairies, bringing into balance the often competing
demands of economic growth and environmental stewardship. Through all of the many
activities and programs delivered, PFRA works with its rural clients to lay the groundwork for a
viable agricultural industry, healthy environment and sound rural economy.
PFRA’s stewardship activities and programming in the North Saskatchewan River Watershed
include a number of highlights: (for a full report, please see Appendix Q).
Rural Water Development Program
Over the past 70 years, thousands of rural water development and water quality projects have
been completed to provide secure and good quality water for agricultural production and
communities, and to reduce direct access of livestock to water bodies, thus protecting riparian
areas and water sources.
National Soil and Water Conservation Program Riparian Area Management Program
Four projects which reduced or eliminated impacts from livestock operations were completed
with funding from the National Soil and Water Conservation Program Riparian Area
Management Program (NSWCP RAMP). Three projects were undertaken with producers and
the Stewards of Jackfish and Murray Lakes and provincial partners. One NSWCP RAMP
project initiated by a local producer, the Big Shell Lake Watershed Stewardship Association,
PFRA, and provincial partners, resulted in the relocation of a cattle wintering site and the
development of a retention pond to prevent wintering site runoff from entering Big Shell Lake.
PFRA Community Pastures
PFRA Community Pastures, started in 1937, are one of PFRA’s oldest soil conservation
initiatives. Community pastures are used for summer grazing, and work to repair and conserve
degraded areas by maintaining permanent cover. In this way, lands that have been converted
to community pastures are restored and protected, and serve as habitat for wildlife. Of
Saskatchewan’s 62 community pastures, seven are located within the North Saskatchewan
River watershed comprising 74,024 hectares (182,917 acres).
PFRA’s Shelterbelt Center
PFRA’s Shelterbelt Centre staff develops hardy plant materials for shelterbelts and as
diversification alternatives for farmers, while also researching the beneficial environmental
effects of shelterbelts. The PFRA Agroforestry Division’s Prairie Shelterbelt Program distributes
seedlings to farmers and numerous organizations. Federal, Provincial, and municipal agencies,
aboriginal band councils, wildlife agencies, charitable organizations and rural small land owners
are also eligible to receive trees.
During the 10 year period from1994 to 2004 there were 5,589,007 trees delivered to eligible
applicants located in Rural Municipalities within or partially within the boundaries of the North
Saskatchewan River Watershed.
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Permanent Cover Programs I and II
Permanent Cover Programs I & II resulted in the conversion of 33,895 hectares (83,756 acres)
of annually cropped marginal lands to permanent forages in the watershed, reducing erosion
impacts on water quality and providing forage for livestock and wildlife habitat, as well as the
sequestration of carbon dioxide, a greenhouse gas.
Greencover Technical Assistance Component
As of June 2005, the Greencover Technical Assistance Component (TAC) has funded 28
stewardship initiatives, including the NW Environmental Stewardship Project led by SWA. This
project is designed to promote and demonstrate environmentally, agriculturally and
economically sustainable land use practices to producers, contributing to healthy and functional
riparian areas and rangelands, as well as improving tame forage conditions within north-western
Saskatchewan. The web link for the Greencover Canada Program is:
http://www.agr.gc.ca/greencover-verdir/
Canada - Saskatchewan Farm Stewardship Program (CSFSP)
The objective of the CSFSP is to accelerate the adoption of beneficial management practices
(BMPs) on Saskatchewan farms and landscapes. The plan will provide cost-shared incentives
to producers for the implementation of BMPs that address on-farm environmental risks. A BMP
is defined as any agricultural management practice with the following key characteristics:
•
•
•

mitigates or minimizes negative impacts and risk to the environment, by maintaining or
improving soil, water and air quality and/or biodiversity
ensures the long-term health and sustainability of land-related resources used for
agricultural production; and
is practical, and does not negatively impact the long-term economic viability of producers
and others in the agricultural industry.

As of June, 2005, more than 200 applications for BMP funding had been approved.
Environmental Farm Plans
The Environmental Farm Plan (EFP) process, part of the federal government’s Agricultural
Policy Framework is a process by which producers can identify their risk to the environment.
The focus for the EFP is on water (nutrients, pathogens, pesticides and water conservation), soil
(soil organic matter, erosion caused by wind, water or tillage), air (particulate emissions, odours,
greenhouse gas emissions), and biodiversity (habitat availability, species at risk, economic
damage to agriculture by wildlife).
In Saskatchewan, the EFP process is being lead and facilitated by the Provincial Council of
Agriculture Development and Diversification Boards of Saskatchewan, Inc. (PCAB).
Environmental Farm Plans are totally voluntarily, confidential, and will increase the awareness
around potential impacts to water, while allowing the operator to highlight environmental
strengths and areas of concern across his/her entire operation.
The environmental farm process is as follows:
1) During the first workshop, a trained facilitator will outline the EFP process and provide
information on how to do a farm risk assessment by working through the Environmental
Farm Plan Workbook.
2) Producers return home and use the workbook to assess their management practices
and to start their Environmental Farm Action Plan.
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3) A second workshop includes a review of the Environmental Farm Action Plan and
discussion about possible actions.
4) After the Action Plan is complete, the facilitator assigns a unique number to the plan,
removes any information that would identify the farm and submits it for Peer Review.
The Peer Review panel reviews the anonymous Action Plan and may suggest changes
or improvements.
5) After the Peer Review Panel endorses the Action Plan, PCAB issues a Certificate of
Completion.
6) When the producer receives the Certificate of Complete, identified by the unique
assigned number, he/she can apply for BMP cost-shared funding.
7) The producer then decides when and how to implement the Action Plan and can apply to
Agriculture and Agri Food Canada for cost-shared funding. The Farmer is the only
person who decides, what and when to implement from the Action Plan.
Because the implementation of BMPs has a public benefit, public funding is provided at 30 or 50
percent of the costs, depending on the level of public vs. private benefit. In Saskatchewan
approximately $25 million is available for projects up to March 31, 2008. See Table 23 for the
list of 30 BMP’s covered under this program. To be eligible for funding, the applicant must
control the land and have completed an Environmental Farm Plan. For further information on
the Environmental Farm Plan Process, please contact the project coordinator (Shelanne Wiles
Longley) at 306-955-5477 ext 203 or www.saskpcab.com.
As of June, 2005, 800 producers had attended environmental farm plan workshops in
Saskatchewan. About 600 EFPs have been completed to date. Completion of an EFP is
required for producers to access cost-shared funding to implement environmentally beneficial
management practices through the National Farm Stewardship Program.
Table 23: Canada-Saskatchewan Farm Stewardship Program BMP Categories
1
Improved Manure Storage and Handling
16
Improved Pest Management
2
Manure Treatment
17
Nutrient Recovery from Waste Water
3
Manure Land Application
18
Irrigation Management
4
In Barn Improvements
19
Shelterbelt Establishment
5
Farmyard Runoff Control
20
Invasive Alien Plant Species Control
Enhancing Wildlife Habitat and
Relocation of Livestock Confinement
6
21
Facilities and Horticultural Facilities
Biodiversity
7
Wintering Site Management
22
Species at Risk
8
Product and Waste Management
23
Preventing Wildlife Damage
9
Water Well Management
24
Nutrient Management Planning
10 Riparian Area Management
25
Integrated Pest Management Planning
11 Erosion Control Structures (Riparian)
26
Grazing Management Planning
12 Erosion Control Structures (Non Riparian)
27
Soil Erosion and Salinity Control Planning
13 Land Management for Soils at Risk
28
Biodiversity Enhancement Planning
14 Improved Seeding Systems
29
Irrigation Management Planning
15 Cover Crops
30
Riparian Health Assessment
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Partners FOR the Saskatchewan River Basin
Since 1993, Partners FOR the Saskatchewan River Basin (PFSRB) has promoted stewardship
and sustainability of the entire Saskatchewan River Basin. The PFSRB is a non-government
organization whose mission is “to promote watershed sustainability through awareness,
linkages and stewardship.” The PFSRB is comprised of a growing network of participating
partner organizations. To date, it has over 100 active members and over 1400 on the
information mailing list. Its mission is accomplished by developing:
•
•
•

Public awareness and educational programs to teach the importance of the basin’s
biodiversity
Partnerships and networks of organizations that cross political and sectoral
boundaries
Environmental stewardship projects involving participants across the basin

Some projects and stewardship activities to date include producing basin maps and displays,
and creating the “River Eco Canoe Guides”, “Water Watchdog Monitoring Program” and the
“Click on Climate Education Program.”
The PFSRB newsletters and annual conferences address and communicate water issues.
Open communication, active participation by stakeholders and a rational process of decision
making is advocated. The PFSRB “speaks for the river as the river is its client”.
For further information please see Appendix R.

SNOWS
The Saskatchewan Network Of Watershed Stewards (SNOWS) is a network of government and
non-government groups (NGO’s) whose goals are to:
•
•
•

promote stewardship as a means to protect, restore and enhance aquatic
ecosystems
foster communication, coordination and cooperation among stewardship groups
promote interaction and partnerships among local groups, government, NGO’s and
the scientific community.

Partners include provincial (SE, SWA) and federal government agencies (DFO, PFRA) and
NGO’s (Provincial Association of Resort Communities of Saskatchewan, Partners for the
Saskatchewan River Basin, Nature Saskatchewan, DUC, Big Shell Lake Watershed
Stewardship Assoc., Turtle Lake Watershed Inc., Stewards of Jackfish and Murray Lake Inc.,
and Saskatchewan Conservation and Development Assoc.).
Besides being active in producing newsletters, putting on workshops and providing
environmental awards, SNOWS has completed a “How to Guide” to help watershed stewardship
groups get organized and establish a volunteer program. This guide will be used to assist and
mentor existing and new stewardship groups. Within the North Saskatchewan River watershed,
SNOWS has assisted the Turtle Lake group to get organized and has offered assistance on
Emma-Christopher and Brightsand Lakes.
For further information please visit www.snows.sk.ca or call 1-800-567-8007.
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Big Shell Lake Watershed Stewardship Association Inc.
The Big Shell Lake Watershed Stewardship Association Inc. (BSLWSA) was formed for the
preservation and enhancement of the water quality within the Big Shell Lake watershed for
present and future generations. In the past BSLWSA have been involved with PFRA and the
Agri-Food Innovation Fund to assess and manage water quality issues within the Big Shell Lake
watershed. Extensive public awareness activities were undertaken, as well as a study of the
watershed, identification of the issues, projects to protect water quality, and the development of
a long-term management plan for the watershed. This initiative involved an assessment of
water quality issues; selection and demonstration of various remedial options; and development
and implementation of a locally acceptable plan to address and monitor water quality issues.
BSLWSA also is involved with water quality monitoring, under the Saskatchewan Watershed
Authority Lake Stewardship Program, and has cosponsored, with Nature Saskatchewan, the
“Living by Water – Workshop in a Box” which focused on shoreline landscaping and erosion
control. Access News of The Shed at www.bslwsa.icomm.ca to learn more about the projects
and activities that have been undertaken.

Funding
There are many opportunities for stewardship groups and landowners to access funding for
various purposes. The Saskatchewan Conservation Programs, written by the Saskatchewan
Watershed Authority, 2003, contains information on a variety of stewardship, land cover, and
environmental initiatives. It can be located at http://www.snows.sk.ca/conservationprograms.pdf
. Excerpts from this document can be found in Appendix S. Funding is also available for
improving fish habitat through both Saskatchewan Watershed Authority and Department of
Fisheries and Oceans. Both of these agencies also initiate projects and provide advice to
groups to restore and develop fish habitat.
Federal funding will also be available for approved best management practices (BMP) under the
Environmental Farm Plan Program. In order to receive funding, producers must have an approved
environmental farm plan or equivalent agri-environmental plan. The Canada-Saskatchewan Farm
Stewardship Program approved BMP’s fall into 30 categories which are listed in

Table 23.
For additional information on funding sources, contact any one the following agencies:
Saskatchewan Watershed Authority
Park Plaza
Suite 420 – 2365 Albert St.
Regina SK S4P 4K1
Phone (306) 787-0726
Fax
(306)787-0780
Ducks Unlimited Canada
Regina Office
P.O. Box 446
1030 Winnipeg St.
Regina SK S4P 3W7
Phone (306) 569-0424

Saskatoon Office
603 45th St. W
Saskatoon, SK S7L 5W5
Phone (306) 665-7356
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Prairie Farm Rehabilitation Administration
9800 Territorial Place
North Battleford SK S9A 3N6
Phone (306) 446-4050
Fax
(306) 446-4060
Department of Fisheries and Oceans
Regina District Office
1804 Victoria Avenue E
Regina SK S4N 7K3
Phone (306) 780-8725
Fax
(306) 780-8722

Prince Albert District Office
125-32nd Street W
Prince Albert SK S6V 7H7
Phone (306) 953-8777
Fax (306) 953-8792

Partners FOR the Saskatchewan River Basin
Phone (306) 665-6887
Toll Free 1-800-567-8007
Email mabraham@saskriverbasin.ca
Web www.saskriverbasin.ca
Environmental Farm Plans
Shelanne Wiles Longley, EFP Program Coordinator
Provincial Council of ADD Boards
Box 248, Site 412, RR#4
Saskatoon SK S7K 3J7
Phone (306) 955-5477 (ext. 203)
Fax
(306) 955-5473
Email efpcoordinator@saskpcab.com
Web www.saskpcab.com
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8. Glossary of Terms
Aerobic – living or taking place only in the presence of oxygen.
Allocation – the amount of water assigned for use, out of the total amount that is available for
use in a particular watershed or aquifer.
Anaerobic – living or taking place in the absence of oxygen.
Aquatic – consisting of, relating to or being in water; living or growing in, on or near water.
Aquifer – a geological unit which can yield water to a well in usable amounts.
Aquitard – a layer of low permeability which restricts or confines the flow of water.

Bank – the rising ground bordering a water body or watercourse that serves to confine the
water to the channel or bed.
Base of Ground Water Exploration – a feature known as the base of ground water exploration
was established for the initial provincial ground water maps and is shown on the cross section.
Below the base of exploration, useable ground water is either not present or is at too great of a
depth to warrant drilling for small users.
Bed – that portion of a water body or watercourse that is periodically or continuously covered by
water.
Bedrock formations – rock deposited prior to the glaciation. These layers are overlain by glacial
deposits which consist of glacial till, sand and gravel.
Biodiversity – (biological diversity) the many and varied species of life forms on earth, including
plants, animals, micro-organisms, the genes they possess and their habitats.
Boundary – the line or elevation contour surrounding a water body or watercourse where the
aquatic vegetation and terrestrial plant species known to tolerate water saturated soils change
entirely to terrestrial vegetation tolerating little or no soil saturation and includes a minimum
surrounding area of five metres measured outward from the top of the bank.

Climate – meteorological elements (e.g.: precipitation, temperature, radiation, wind,
cloudiness) that characterize the average and extreme conditions of the atmosphere over long
periods of time at a location or region of the earth’s surface.
Climate change – an alteration in measured meteorological conditions that significantly differ
from previous conditions and are seen to endure, bringing about corresponding changes in
ecosystems and socio-economic activities.
Conservation – the preservation and renewal, when possible, of human and natural resources.
The use, protection and improvement of natural resources according to principles that ensure
their highest economic and social benefits.
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Conservation easement – a legal agreement between a property owner and a conservation
agency to restrict the type and amount of development on the owner’s property.

Development – building, engineering, mining or other operations that alter or intensify the use
of a resource.
Deleterious substance – any substance that is deleterious to fish, fish habitat, or to the use by
man of fish that frequent that water. See The Fisheries Act for further details.
Discharge – the flow of surface water in a stream or ditch or the flow of ground water from a
spring or flowing artesian well; the rate of flow.
Diversion – the removal of water from any waterbody, watercourse or aquifer (either for use or
storage), and includes the removal of water for drainage purposes. Construction of any works
required for the diversion of water need approval pursuant to section 50 of the Saskatchewan
Watershed Authority Act. The total diversion is equal to the allocation plus any losses from
evaporation or seepage.
Drainage – movement of water off land, either naturally or man-made.
Drought – generally in reference to periods of less than average or normal precipitation over a
set time, sufficiently prolonged to cause serious hydrological imbalance that results in biological
or economic losses.

Ecological – pertains to the relationship between living organisms and their environments.
Economic development – the process of using and converting resources into wealth, jobs and
an enhanced quality of life.
Ecosystem – a dynamic complex of organisms (biota) including humans, and their physical
environment, that interacts as a functional unit in nature.
Effective drainage area – the area which is estimated to contribute runoff in at least half of the
years.
Effluent – the treated wastewater discharged into the environment.

F

acultative – bacteria that can live in a range of external conditions including both aerobic and
anaerobic conditions.
First Nation – an Indian band or an Indian community functioning as a band but not having
official band status, not including Inuit or Métis peoples.

Glacial till (Till) – unsorted mixture of silt, clay and sand that were deposited from retreating
glaciers.
Grazing management – activities that ensure stocking rates are appropriate to sustain long-term
health of livestock grazing conditions during wet and dry seasons.
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Gross drainage area – the area bounded by the height of land between adjacent watersheds.
Ground Water – subsurface water usually in aquifers; water that occurs in voids or crevices of
rock and soil.

Habitat – natural surroundings or native environment where a plant or animal grows and lives.
Headwater – small streams and lakes that are the sources of a river, located in the upper
reaches of a watershed.
Hydro – from Greek hydor, meaning “water.”
Hydrogeology – the science of subsurface waters and related geologic aspects.
Hydrology – the science of the waters of the earth, their occurrences, circulation and distribution
on or below the earth’s surface.

Intensive Livestock Operation (ILO) – production facilities such as feedlots and buildings where
many animals are raised in a confined space that does not have naturally-growing vegetation
and where waste accumulates if not removed (as defined by The Agricultural Operations Act in
Saskatchewan).
Invasive Species – non native organisms that can invade and disturb natural ecosystems
resulting in the displacement of the native species.

Land cover – predominant vegetation on the surface of a parcel of land.
Land use – present use of a given area of land.
Leachate – a liquid that has percolated through or out of another substance such as soil or
refuse, and may contain nutrients or contaminants.

M

edian – a value in a sorted range of values by which there is the same number of values
above it as there is below it. A statistical term used in non parametric statistics.

Native prairie – age-old plant communities of the prairie and parkland regions that may contain
more than 200 types of grasses, flowers and shrubs (native grassland and parkland aquatic and
terrestrial habitats)
Non-point source pollution – single or multiple contaminants of unknown origin that enter
waterways, degrading water quality.
Noxious Weed – undesirable plants that can cause physical or economic damage.

Partnership – co-operative, collaborative alliance between/among stakeholders in a non-legal
arrangement used to improve and build relationships and achieve common goals.
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Permeability– the rate or flow of a liquid or a gas through a porous material such as soil or rock.
Point source contamination – a static and easily identifiable source of air, soil or water pollution.

Riparian – an area of land adjacent to or connected with a stream, river, lake or wetland that
contains vegetation that is distinctly different from vegetation of adjacent upland areas.
Riparian areas – the zone of vegetation alongside waterways and other surface water. Lush
and diverse vegetation is the best sign of healthy, well-managed riparian areas and is critical to
filtering and slowing runoff.
River basin – an area that contributes to form a watershed. (See watershed)

S

ewage – the waste and wastewater from residential or commercial establishments that are
normally discharged into sewers.
Sewage lagoon – a shallow pond where sunlight, bacterial action and oxygen work to purify
wastewater; also used for storage of wastewater.
Source water protection – the prevention of pollution and the sound management of factors and
activities that (may) threaten water quality and quantity of lakes, reservoirs, rivers, streams and
ground water.
Stakeholder – individual or group with direct or indirect interest in issues or situations, usually
involved in understanding and helping resolve or improve their situations.
Stewardship – judicious care and responsibility by individuals or institutions for reducing their
impacts on the natural environment.

Upstream petroleum industry – everything that occurs before the product reaches the refinery.
This includes all wells and facilities including oil and gas production sites, pipelines, flowlines
and associated equipment, satellites, batteries, metering stations, compressor stations, pump
stations, truck unloading stations and gas plants.

Water quality – the chemical, physical and biological characteristics of water with respect to its
suitability for a specific use.
Watershed – an elevated boundary contained by its drainage divide and subject to surface and
subsurface drainage under gravity to the ocean or interior lakes.
Watershed health – the desired maintenance over time of biological diversity, biotic integrity and
ecological processes of a watershed.
Watershed and aquifer management – a process, within the geographic confines of a watershed
or aquifer, that facilitates planning, directing, monitoring and evaluating activities to ensure
sustainable, reliable, safe and clean water supplies.
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Watershed and aquifer planning – a process, within the geographic confines of a watershed or
aquifer and with the participation of stakeholders, to develop plans to manage and protect water
resources.
Wetland – an area of low-lying land covered by water often enough to support aquatic plants
and wildlife for part of the life cycle. The wetland area includes the wet basin and adjacent
upland.
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9. Units and Conversions
1.0 m

=
=
=

1.0 metre
3.28 feet
39.37 inches

1.0 m2

=
=

1.0 square metre
10.76 square feet

Length
1.0 km

Area
1.0 km2

Volume
1.0 dam3

1.0 m3

=
=
=
=

1.0 cubic metre
35.31 cubic feet
220.083 imperial gallons
1,000 litres

1.0 ig

=
=
=
=

1.0 imperial gallon
4.54 litres
0.00454 cubic metres
0.1605 cubic feet

=
=
=
=
=
=

Rate
1.0 lps
1.0 imperial gallon per minute
0.833 US gallons per minute
0.076 litres per second
6.54 m3/day
1.94 acre feet/year
2.39 dam3/year

1.0 igpm

1.0 l

=
=
=

1.0 kilometre
1,000 metre
0.621 miles

=
=
=
=
=

1.0 square kilometre
1.0 X 106 square metres
0.386 square miles
247 acres
100 hectares

=
=
=
=

1.0 cubic decametre
1000 cubic metres
220,083 imperial gallons
0.810 acre feet

=
=
=
=
=

1.0 litre
0.221 imperial gallons
0.264 US gallons
0.001 cubic metres
0.035 cubic feet

=
=
=
=
=

1.0 litres per second
13.22 imperial gallons per minute
11.01 US gallons per minute
8.640 m3/day
31.54 dam3/year

1.0 dam3/day = 1.0 cubic decametres per day
1.0 m3/day = 1.0 cubic metres per day
= 220 imperial gallon per minute
= 1,000 cubic metres per year
= 0.0116 litres per second
= 35,320 cubic feet per year
= 35.32 cubic feet per day
Table based on Beckie Hydrogeologists (1990) Ltd.
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Table 24: Per Capita Water Usage (1999-2003)
Community Name
Per Capita Average
daily Usage (L per
person per day)
Cities
Lloydminster
479
North Battleford
Prince Albert
Towns
Battleford
Blaine Lake
Cut Knife
Dalmeny
Hafford
Langham
Lashburn
Macklin
Maidstone
Radisson
Shellbrook
St. Walburg
Turtleford
Unity
Waldheim
Villages
Albertville
Borden
Canwood
Christopher Lake
Debden
Denholm
Denzil
Edam
Glaslyn
Hepburn
Krydor
Laird
Leask
Marcelin
Marsden
Marshall
Maymont
Medstead
Meota
Mervin
Neilburg
Paddockwood

Difference From
Watershed
Average (%)*

Water Source

34

Surface (North Sask River)
Surface (North Sask River)/
Ground
North Sask River

421
376

18
5

410
438
421
261
344
260
320
352
358
577
262
503
583
358
329

15
23
18
-27
-3
-27
-10
-1

209
385
323
N/A
375
205
283
N/A
386

-42
8
-9
N/A
5
-4
-21
N/A
8

N/A
N/A
321
368
374
298
253
337
373
394
N/A
355
330

N/A
N/A
-10
3
5
-16
-29
-6
5
11
N/A
-1
-7

62
-26
41
63
1
-8

Ground
Ground
Ground
Surface (
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground
Ground

)

Ground
Ground
Ground
Individual wells or truck
Ground
Ground
Ground
Individual ground
Ground
Individual – bottled water
and some ground.
Individual ground
Surface (North Sask River)
Ground
Ground
Ground
Ground
Ground
Ground
Surface (North Sask River)
Individual
Ground
Ground
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Community Name

Paradise Hill
Parkside
Paynton
Primate
Rabbit Lake
Richard
Rockhaven

Per Capita Average
daily Usage (L per
person per day)
386
N/A
206
228
351
N/A
N/A

Difference From
Watershed
Average (%)*
8
N/A
-42
-36
-2
N/A
N/A

Ruddell
Senlac
Shell Lake
Speers
Spruce Lake
Vawn
Waseca
Organized Hamlets
Cactus Lake
Crutwell
Delmas
Fairholme

N/A
300
N/A
320
333
180
270

N/A
-16
N/A
-10
-7
-50
-24

N/A
N/A
ł
915
220

N/A
N/A
157
-38

Frenchman Butte
Holbein
Livelong
Lone Rock

409
N/A
378
331

15
N/A
6
-7

Mayfair
Mullingar
Northside
Prince
First Nations
Ahtahkakoop Band of the
Cree Nations
Big River First Nation
Little Pine First Nation
Little Red River (Montreal
Lake Cree Nation)
Lucky Man Cree Nation
Mistawasis First Nation
Moosomin First Nation
Mosquito Grizzly Bear's
Head First Nation
Muskeg Lake Cree Nation
Onion Lake First Nation
Poundmaker First Nation
Red Pheasant First Nation

381
N/A
N/A
N/A

N/A
N/A
N/A

N/A
90
146

N/A
-58
-31**

435
N/A
180
132

104
N/A
-15**
-38

260
57
N/A
N/A
N/A

22**
-73
N/A
N/A
N/A

Water Source

Ground
Individual
Ground
Ground
Ground
Ground
Tank ground water for
drinking/ Surface dugout for
hygienic use only
Ground
Individual ground
Ground
Surface (Spruce Lake)
Ground
Ground
Ground
Ground
Ground
Ground
Ground/Surface (in summer
only)
Individual ground
Ground
Ground
Surface (
)
/Ground
Individual ground
Individual ground

Individual

Surface (North Sask River)
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Community Name

Saulteaux First Nation
Sturgeon Lake First Nation
Sweetgrass First Nation
Thunderchild First Nation
Wahpeton Dakota Nation
Resort Villages and Hamlets
Aquadeo
Bayview Heights
Big Shell
Cochin
Crystal Bay-Sunset
Day's Beach
Echo Bay
Evergreen Acres
Evergreen Brightsand
Horseshoe Bay
Indian Point-Golden Sands
Kivimaa-Moonlight Bay

Per Capita Average
daily Usage (L per
person per day)
226
284
233
N/A
299

Difference From
Watershed
Average (%)*
6**
33**
9**
N/A
40**

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A

Kopp's Kove
Lakeview

N/A
N/A

N/A
N/A

Lanz Point
Little Fishing Lake
Martinson's Beach
Maymont Beach
Metinota

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

Parkland Beach
Pebble Baye
Pelican Cove
Pelican Point

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

Water Source

Ground
Ground
Ground

Surface (Jackfish Lake)Ground
Ground
Ground
Surface - Jackfish Lake
Ground
Individual lines to Lake
Individual wells or water
from Turtle Lake
Mixture of water from Turtle
Lake, Water Coop and
individual wells and lines to
the Lake.
Surface (North Sask River)
Surface (Murray Lake)/
Groundwater
Individual
Surface (
)
Surface (
)
Surface (North Sask River)
Individual wells or lines to
lake

Ground
Individual wells or lines to
Powm Beach
N/A
N/A
lake
Surface (Jackfish Lake)
Sleepy Hollow
N/A
N/A
Surface (Jackfish Lake)
Summerfield Beach
N/A
N/A
Surface (North Sask River)
Sutton’s Beach
N/A
N/A
Surface (Jackfish Lake)
Trevessa Beach
N/A
N/A
Individual wells or lines to
Turtle Lake South Bay
N/A
N/A
lake
Surface (Jackfish Lake)
West Chatfield Beach
N/A
N/A
* Watershed average excludes values for resort communities and First Nations. Averages for resort
communities and First Nations was calculated separately. See Average Community Water Use under
section 4.3 for discussion of the average value for the watershed.
** indicates that there were two or fewer values included in the average.
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The water supply system is used by many local producers for tank loading, which results in the higher
per capita water consumption.
Individual Ground/wells: Indicates that there is not a municipal delivery system. Individuals are
responsible for their own water supply.

For further information on the public water supply sources in the Prince Albert Parkland Health
Region, see Appendix T.
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