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Executive Summary 
 
The purpose of the Background Report is to provide information on the 

physical, social and economical characteristics of the South 

Saskatchewan River Watershed and assist in the formulation of a 

Watershed Management Plan.  This Plan will identify issues and 

interests to source waters and provide strategies for the South 

Saskatchewan River Watershed to address these issues and interests. 

The management and protection of water resources for the benefit of 

Saskatchewan residents is best served when stakeholders work 

together and commit to actions that support a common goal.  

Watershed planning is an ongoing process established by open 

communication between stakeholders conducted at round-table 

discussions within various communities.  The planning process 

normally takes between two to three years, depending on watershed 

complexity.  The Plan will focus on source water protection and contain 

information such as the Background Report of the watershed, analysis 

of issues and perceived threats, commitment to action, timelines and 

responsibilities, a measure of results and an evaluation of effort. 
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1.0 Introduction 
 
Sound management of watersheds and aquifers - units that envelop entire water systems- 
begins with planning mechanisms which lead to effective water management.  Development of 
a Background Report for everyone to have a collective understanding of the watershed is the 
start of this planning process.   
 
This Background Report provides basic information to the local Watershed Advisory 
Committees (WAC’s), Technical Committees (TC’s) and the general public about their 
watershed.  Among the information detailed in this report is population and demographics, 
economic activities and land use, climate, physical and topographical characteristics including 
soils, surface and ground water availability, water allocations, trends in water use and 
wastewater disposal and treatment.  Real or perceived threats to source water are also 
presented.  Information about inter-provincial water management agreements, ecosystem 
health, sound wetland and riparian management, and wildlife biodiversity is included as an 
introduction to the watershed. 
 
The Background Report is a living document subject to adjustment and additions when new 
relevant information is brought forward.  The Background Report will provide the most 
contemporary information and scientific knowledge available for the WAC to make informed, 
scientifically-based decisions to protect both quality and quantity of source water in the 
development of the watershed plan. 
 

1.1 Source Water and Human Health 
 
Clean water is essential to life. Our health and well-being depend on it.   The best way to ensure 
drinking water supplies are kept clean, safe and reliable is to take a preventive risk 
management approach. This means understanding each water supply from its beginning in 
nature to where it reaches the consumer. This understanding about the water’s characteristics, 
the ways it could become contaminated, and the type of treatment it needs comes from 
collecting and studying data. 
 
The drinking water supply can be broken down into three parts: the source water, the drinking 
water treatment system, and the distribution system, which carries the treated water to homes, 
businesses, schools, and other buildings. As the drinking water travels on its journey to the 
consumer, it could become contaminated in many ways, some known, and others predictable. 
The multi-barrier approach to managing drinking water supplies is one preventive risk 
management approach that identifies all these known and potential hazards and makes sure 
barriers are in place to reduce or eliminate the risk of contamination. 
 
Canadian drinking water supplies are largely free of the disease-causing organisms found in the 
water supplies of many developing countries. Recently, however, there has been an increasing 
concern over the presence of parasites in drinking water, such as Giardia and Cryptosporidium, 
which are resistant to common disinfection practices. There has also been growing public 
awareness and increasing alarm over the presence of a wide range of natural and man-made 
chemical contaminants in drinking water. 
 
Of all contaminants in drinking water, human and/or animal feces present the greatest danger to 
public health. Bacteriological testing provides a sensitive means for the detection and control of 
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such pollution. Although modern microbiological techniques have made the detection of 
pathogenic bacteria, viruses, and protozoa in sewage and sewage effluents possible, it is not 
practical to attempt to routinely isolate them from drinking water. It should be emphasized that 
no bacteriological analysis can replace a complete knowledge of the quality of the water at the 
source of supply, during treatment, and throughout the distribution system. Contamination is 
often intermittent and may not be revealed by the examination of a single sample. 
 
Although ground water has historically been thought to be free of microbial contamination, 
recent research indicates that some ground waters are a source of waterborne disease.  Most 
cases of waterborne disease are characterized by symptoms such as diarrhea or vomiting that 
rarely require medical treatment in healthy individuals. However, these same symptoms are 
much more serious and can be fatal for young children, the elderly, and persons with 
compromised immune systems.  In addition, research indicates that some viral pathogens found 
in ground water are linked to long-term health effects such as adult onset diabetes and 
myocarditis, an inflammation of the heart muscle.   
 
Contaminants in drinking water may also come from a variety of sources.  These include 
naturally occurring chemicals such as arsenic and asbestos, natural and industrial radioactive 
materials such as radon, synthetic chemicals from industrial effluents and emissions, and 
agricultural practices residue. Substances such as lead and copper may leach from the drinking 
water materials used in the water distribution system itself.    
 
Testing and treating of surface water sources and of ground water sources, which are under 
direct influence of surface water, are much more in-depth than testing and treating of ground 
water sources alone.   A large number of organic and inorganic chemicals, such as 
trihalomethanes, haloacids, bromate and chlorate, are found in disinfected drinking water as a 
result of reactions between disinfectants and chemical precursors in the source water. Many of 
these disinfection by-products have been shown to cause adverse health effects at high doses 
in experimental animals, and epidemiology studies have suggested potential risks of cancer and 
adverse reproductive outcomes in human populations.   
 
Below are examples of source water contaminants and their link to human health problems.  

Lead - The Environmental Protection Agency (EPA) says that lead in drinking water can cause 
serious health problems. At low levels, reduced birth weight and premature birth, delayed 
mental and physical development, and impaired mental abilities in children may result. At high 
levels of exposure, anemia, kidney damage, and mental retardation can occur.   

Radon - Radon is a naturally occurring radioactive gas that has no taste, odor, or color. 
Waterborne radon released into the air from showers, washing machines, etc., can be inhaled 
and increase the risk of lung cancer. There also is accumulating evidence of a relationship 
between the ingestion of radon in drinking water and increased risk of stomach cancer.   

Cysts - Protozoan parasites, such as Cryptosporidium oocysts and Giardia lamblia cysts in 
drinking water, can cause vomiting, diarrhea, and other flu-like symptoms that are longer lasting 
and more debilitating than most cases of flu.   

Pesticides and Herbicides - Many agricultural chemicals like atrazine and alachlor have found 
their way into groundwater sources. Many pesticides are toxic and are associated with a variety 
of health problems.  Approximately 50,000 different pesticide products composed of over 600 
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active ingredients are used in Canada.  Although the acute health effects of ingesting large 
amounts of a pesticide can readily be measured, the chronic effects of long-term exposure to 
low levels are much harder to define. 

Arsenic - According to a 1999 study by the National Academy of Sciences, arsenic in drinking 
water causes bladder, lung and skin cancer, and may cause kidney and liver cancer. The study 
also found that arsenic harms the central and peripheral nervous systems as well as the heart 
and blood vessels, and causes serious skin problems. It also may cause birth defects and 
reproductive problems. 

Industrial Chemicals - Though necessary in manufacturing, many industrial chemicals, if 
ingested, may cause increased risk of cancer and others illnesses. Some of the industrial 
chemicals that now threaten the purity and safeness of drinking water include polychlorinated 
biphenyls (PCBs), polynuclear aromatics (PNAs), and volatile organic chemicals (VOCs), such 
as TCE, benzene, and carbon tetrachloride.   

THMs and Chlorine - Many municipal water systems use chlorine to eliminate bacteria, but 
recent studies show that chlorine can react with organic material in water to form chemicals 
called Trihalomethanes (THMs). One of these THMs is chloroform, a suspected cancer-causing 
agent.   

Other Particulate Contaminants - Small fibers of asbestos, dirt, and other particles can often 
be found in drinking water. ·  

Continuing research is required to obtain sufficient understanding of the human health risks 
posed by these chemical and microbiological contaminants, and to develop a strong scientific 
basis for setting new drinking water standards that may be needed to protect public health. 

It is in everyone’s best interest to ensure that the natural source water is protected from 
man-made contamination.  It also cannot be emphasized enough that routine testing of water to 
determine quality of source water and then instituting the necessary water treatment is basic 
human health precautionary protection.  Without all barriers in place, the consequences to 
individual human health can be severe. 

2.0 Watershed Characteristics 
 

2.1 Physical Characteristics 
 

Physical Setting 
 
The Saskatchewan portion of the South Saskatchewan River Watershed is 
a portion of the Saskatchewan-Nelson River watershed, which drains an 
area more than 1,000,000 square kilometres.   
 
The South Saskatchewan River is fed by three major tributaries in Alberta: 
the Red Deer, the Bow, and the Oldman Rivers.  These rivers originate on 
the eastern slopes of the Rocky Mountains where the shape of the land 

Watershed: a 
region that 
drains into a 
particular body 
of water, such 
as a river, 
pond or lake. 
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consists of steep slopes at high elevations, and converge near the Alberta-Saskatchewan 
boundary to form the South Saskatchewan River.  The South Saskatchewan River receives 
runoff from about 120,000 square kilometres of southern Saskatchewan. 
 

 
 
The South Saskatchewan River flows east into Saskatchewan where it is stored in 
Lake Diefenbaker.  At the village of Elbow, the river turns north and flows 380 kilometres until it 
joins the North Saskatchewan River east of Prince Albert.  The total distance of the South 
Saskatchewan River in Saskatchewan, as measured along the center of the river valley, is 
716 kilometres.  The total drainage area for the South Saskatchewan River in Saskatchewan is 
35,000 square kilometres. 
 
In Saskatchewan, the river flows through a region of very low runoff.  On average the local 
runoff contributes two percent of the natural flow into the river, half of which originates from the 
Swift Current Creek.  Swift Current Creek is the largest tributary to the South Saskatchewan 
River, entering Lake Diefenbaker at its upstream end.  Swift Current Creek is traditionally 
managed independently of the South Saskatchewan River. 
 
Ecologically the South Saskatchewan River Watershed is located in four areas known as Mixed 
Grassland, Moist Mixed Grassland, Aspen Parkland and the Boreal Transition. Undisturbed, the 
mixed grassland ecoregion is a mix of wheatgrass, speargrass and blue grama grass, and has 
cotton wood trees along the river.  In comparison to the moist mixed grasslands ecoregion, 
speargrass and wheatgrass are the dominate grasses, and aspen trees are commonly found 
around wetlands and in the river valley.  The Aspen Parkland ecoregion is a mix of aspen 
groves and fescue grasslands, and represents the zone of transition between open grasslands 
and continuous forest.  The Boreal Transition ecoregion represents a transitional area between 
boreal forest and the grasslands.   
 

 



   5 

Ecoregions 
 
The ecoregion of Saskatchewan framework describes 25 landscape areas, which overlap with 
the South Saskatchewan River Watershed: La Corne Plain, Nisbet Plain, Prince Albert Plain, 
Tiger Hills Upland, Waldheim Plain, Cudworth Plain, Goose Lake Plain, Saskatoon Plain, Moose 
Wood Sand Hills, Minichinas Upland, Elstow Plain, Sibbald Plain, Oyen Upland, Eston Plain, 
Bad Hills, Acadia Valley Plain, Bindloss Plain, Hazlet Plain, Schuler Plain, Maple Creek Plain, 
Great Sand Hills, Antelope Creek Plain, Gull Lake Plain, Beechy Hills, and Coteau Hills. 
 
Overall, the plains areas of central Saskatchewan demonstrate some topographic variety 
including ground moraine, lake plains, river valleys and other minor landforms.  The plains area 
is occasionally interrupted by deep valleys, the remains of the glacial drainage channels.  
Elevations range from about 450 metres to over 760 metres. 
 

Land Use 
 
People’s land use in all four areas has altered the landscape.  In the Moist Mixed Grasslands 
and Aspen Parkland, 80 percent of the landscape has been altered while agriculture use has 
altered 50 percent of the Mixed Grassland and Boreal Transition eco-regions. 

 
Soils 
 
Soils form the basic foundation for vegetative and hydrological 
process.  An understanding of the properties of the soils is important 
for source water protection.  The South Saskatchewan River 
Watershed does not fall within one soil zone and, therefore, has a 
greater degree of soil diversity.  Nearly all of the soil found in the 
watershed falls into the Chernozemic, or brown to dark brown coloured 
soils, classification.  Limited zones of black Chernozemic and dark 
grey Chernozemic soils are located in the north-eastern portion of the 
area and near the confluence of the North and South Saskatchewan 
Rivers. 
 
Significant accumulations of Regosolic, or weakly-developed soils, are located along the South 
Saskatchewan River valley.  These Regosolic soils typically comprise valley slopes and 
bottoms.  In addition, several areas of this class are the site of well-developed sand dune 
complexes.  These sand dune complexes are located in the south-western and central portions 
of the watershed. 
 

Vegetation 
 
Vegetation in the South Saskatchewan River Watershed changes significantly from the Mixed 
Grasslands ecoregion to the Boreal Transition ecoregion.  Native vegetation has been 
significantly altered since European settlement.  Perennial cover presently accounts for less 
than 32 percent of the landscape (Figure 4). 
 
 

Chernozomic:  
topsoil that is rich 
in organic matter 
and can support 
crops for long 
periods of time 
without he 
addition of 
fertilizers 
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Areas of native vegetation are generally limited to the river valleys, coulees, tributaries, school 
sections and areas of extremely poor soils. Reduced flood events in the river valley have 
reduced the population of cotton wood trees.  Where upland native prairie exists, lack of fire has 
resulted in aspen and shrub encroachment in what historically was an open prairie landscape.       
 

Fish 
 
The South Saskatchewan River supports a wide variety of fish species.  Twenty-seven species 
of fish occur in the South Saskatchewan River and its tributaries (Miles and Sawchyn, 1988).  A 
study of the fish in the South Saskatchewan River was conducted in 1988 using gillnets or 
seining methods.   
 
Lake Sturgeon, a fish species with prehistoric roots, also resides in the 
river.  Lake Sturgeon are slow to mature (15 to 33 years) and have a 
low reproductive rate.  In order to protect this species, the angling limit 
for lake sturgeon was reduced to zero in 1999. Anglers are required to 
release any lake sturgeon they catch.  In the summer of 2007, a study 
on lake sturgeon populations were being commenced at end of the 
South Saskatchewan and North Saskatchewan Rivers.  Two yellow 
floy tags with identification numbers were being attached to captured 
lake sturgeon before being released.  The public is asked to contact Saskatchewan 
Environment, Fisheries and Oceans Canada, or the Saskatchewan Watershed Authority if they 
catch and released one of these tagged fish and provide the number on the floy tag.  Orange 
tags may be present on lake sturgeon in Saskatchewan from other studies.   

Fact: lake 
sturgeon grow 
very slowly, 
requiring up to 25 
years to reach 
sexual maturity. 
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Figure 1:  Watershed Boundaries 
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Figure 2:  Ecoregions 
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Figure 3:  Soil Texture 
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Figure 4:  Landcover 
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Figure 5:  Land Tenure 
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Fish Habitat and Use 
 
Miles and Sawchyn (1988) concluded that the distribution of fish in the river is related to river 
use.  The least suitable habitat for fish is the stretch of river upstream of Saskatoon to 
Lake Diefenbaker.  The modified habitat downstream of Saskatoon provides vegetation and 
organic substrate more suitable for pike, walleye and several species of suckers.  The 
conditions upstream of Lake Diefenbaker are most typical of river conditions where goldeye, 
sauger, walleye and lake sturgeon are predominant. 
 
A reduction in goldeye and lake sturgeon and in an increase in walleye populations downstream 
of Lake Diefenbaker appear to be linked to flow modifications and physical barriers, which affect 
migration and river spawning of goldeye and lake sturgeon. Recent observations near the 
confluence of the South Saskatchewan River and the North Saskatchewan River see a more 
consistent distribution of goldeye, lake sturgeon, sauger and sucker species expected in the 
South Saskatchewan River. 
 

Mercury-in-Fish Consumption Guidelines 
 
Saskatchewan Environment’s Mercury-in-Fish Consumption Guidelines apply to fish species 
commonly caught in the South Saskatchewan River.  These guidelines recommend that, 
upstream of Lake Diefenbaker, smaller-sized fish, except sauger, may be eaten in unlimited 
quantities.  Larger-sized fish should be eaten in limited quantities (one meal every two weeks).  
Smaller-sized fish caught between Saskatoon and Gardiner Dam, except sauger, can be eaten 
in unlimited quantities and larger-sized fish should be eaten in limited quantities.  Fish caught in 
Lake Diefenbaker, except sauger, can be eaten in unlimited quantities.  Sauger longer than 20 
centimetres throughout the river system contain a level of mercury that recommendations 
suggest limited to no consumption of this species. 
 

Walleye Stocking in Saskatchewan 
 
The stocking of walleye in many of Saskatchewan’s lakes start 
at Lake Diefenbaker.  For nearly 20 years, 
Saskatchewan Environment has set camp up at 
Lake Diefenbaker in Coteau Bay to harvest eggs from 
spawning walleye.  The eggs are then transported back to the 
Provincial Fish Hatchery in Fort Qu’Appelle to be hatched and 
distributed all over the province. 
 

Commercial Fishing 
 
Saskatchewan’s commercial fisheries and aquaculture industry are economically and socially 
important and contribute millions of dollars annually to the provincial economy.  Currently 
Lake Diefenbaker does not have an active commercial fishery on it.  The last reported number 
found was 9,100 kg of whitefish were harvested from Lake Diefenbaker. 
 
Statistics Canada’s survey of aquaculture estimates 2002 aquaculture production in 
Saskatchewan at 914 tonne with an estimated value of $4.61 million.  Although aquaculture is 
just beginning to gain popularity in Saskatchewan, this province is the third-largest producer of 

Fact: Most of the walleye 
eggs used in provincial 
stocking programs are 
harvested from Coteau Bay 
on Lake Diefenbaker. 



   13 

rainbow trout in Canada. That's largely because of the Wild West Steelhead (formerly CanGro 
Fish Farm) at Lucky Lake. This farm produces approximately two million pounds of trout 
annually. In the next year, Saskatchewan is likely to pass Quebec in rainbow trout production 
and become the second-largest producer in the country. 
 
In Saskatchewan, biotechnology is applied to research new feed sources and to improve the 
composition of the feed. This is where much of Saskatchewan's aquaculture research is 
focused.  Right now the most common protein source for many fish diets is fish meal. Fish meal, 
a by-product of fish processing, is used because of its high quality and high protein content. 
However, it has some disadvantages. One disadvantage for fish producers is that it is 
expensive, so any cheaper alternative protein source would be welcomed. 
 
Another concern regarding fish meal is the stability of supply. Fish meal comes from the 
by-products of wild fish, but world fish stocks are declining. At the same time, fish farming is on 
the rise, and demand for fish meal is increasing. Given these factors, it is unlikely there will be 
enough wild fish to meet the increasing demand for fish meal. 
 
The use of fish meal in aquaculture causes other environmental concerns, as well. It contains 
levels of phosphorus far beyond the requirement for optimal growth in fish. The excess 
phosphorus goes into the water, causing problems such as eutrophication or excess algae 
growth (http://www.aquaculturemanitoba.ca/prairieaquaculture.htm, August 14, 2007). 
 
As a result of these concerns with fish meal, researchers are using biotechnology to produce 
alternative plant-based protein sources. Plant protein has the potential to address the problem 
of phosphorus pollution, since plants do not contain such high phosphorus levels. As well, the 
use of plant protein in aquaculture would help take the pressure off wild fish stocks 
 

Wildlife 
 
The South Saskatchewan River watershed provides suitable habitat to a variety of wildlife 
species. Eleven species of reptiles and amphibians are established in the area, including the 
eastern short-horned lizard and prairie rattlesnake.  Fifty-two species of mammals, including big 
species like antelope, moose and cougars, find suitable habitat within the watershed.  
Approximately 140 species of birds may be found throughout the region over the course of a 
year.  Of the 140 species, 98 species are reported as having breeding range within the 
watershed. 
 
An important wildlife issue in the watershed is the presence of transmissible spongiform 
encephalopathy, also known as Chronic Wasting Disease (CWD), in the deer populations 
located in the western portion of the watershed. 
 

Species at Risk 
 
The federal Species at Risk Act, 2002 (SARA) protects individual 
species, their home, and their critical habitat on federal lands.  The 
act may also apply to private lands in specific cases.  In addition, 
species at risk are also identified provincially, under the 
Saskatchewan Wildlife Act, 1998 with legislation specific to those 
species. 
 

Fact:  Federal and 
Provincial Species at Risk 
Legislation use slightly 
different criteria for listing 
animals and plants.  As a 
result, a particular species 
is not necessarily ranked 
the same on both lists.  
Both legislations relate 
back to the COSEWIC 
ranking of species. 
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Federally, species are separated into five different categories: 
1. Extinct – there are no more left in the world 
2. Extirpated – there are no more left in Saskatchewan 
3. Endangered – there are not many left, they are facing extinction 
4. Threatened – likely to become endangered if nothing is done 
5. Special Concern – may become endangered if nothing is done 

 
The survival of these species is threatened because of many human activities.  Loss of habitat 
caused by cultivation and urban sprawl is a major threat that impacts many of the species at risk 
along the South Saskatchewan River Watershed.  Loss of habitat also means more pressure 

from predators in the habitat areas that are left.  Other threats include 
the use of poison for pest animals and rodents, pesticide use, and 
highway and road development.  Highways pose a real threat to the 
safety of all wildlife species, and many of our endangered species, such 
as Burrowing Owls, which tend to live near roadways.   
 
The South Saskatchewan River Watershed provides potential habitat for 
16 species at risk, both plants and animals.  Although they are rarely 
seen, some are very well known, such as Burrowing Owls and 
ferruginous hawk.  Each has very specific habitat requirements provided 
by this watershed.   

 

                
 Burrowing Owls  Piping Plover  Hairy Prairie Clover     Tiny Cryptanthe 
 

Demographics 
 
As a reliable source of good quality water, the South Saskatchewan River has played a major 
role in the human occupation of the prairie portion of this province.  Archaeological evidence 
demonstrates that the river banks were actively occupied in prehistoric times and that the river 
was used as a natural navigation route.  In more recent times, the river was a part of the main 
transportation system in this frontier area as the commerce of the fur trade generated early 
scattered settlement of the region.  With the railway came a flood of settlers to the prairie region.  
As the population of the prairies grew, the importance of the river as a secure source of water 
increased. 
 
The total 2006 population in the watershed was 268,712.  The overall population figure has 
shown a relatively constant increase.  Urban centres in Saskatchewan have been growing at the 
expense of smaller communities and farm residents since World War II.  The city of Saskatoon 
reflects this trend. 
 

Fact:  
Saskatchewan 
has had 
provincial 
species at risk 
legislation, 
within the 
Wildlife Act, 
since 1998 
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This general, province-wide decline in rural municipality population is not as apparent in the 
watershed as it is in most locations.  The large number of bedroom communities surrounding 
Saskatoon has led to significant local population growth.  Several of the rural municipalities 
located adjacent to Corman Park have reported population increases ranging from 10 to over 
30 percent in a 20-year period.  Comparatively high rates of growth were also registered among 
three of the watershed’s larger centres: Martensville, Warman and Clavet. 
 
As of 2006, nearly 226,547 people, or about 84 percent of the watershed population, live in an 
urban community.  Most of this figure is accounted for by the presence of the city of Saskatoon, 
which had a recorded population in 2006 of 202,340.  The municipalities in the watershed 
contribute approximately 39,323 residents.  This is probably high considering some rural 
municipalities have partial administrative area in the watershed.  The four First Nation Reserves 
had a recorded population in 2006 of 2,242.  Figure 6 shows the population of the watershed for 
rural municipalities, urban municipalities and First Nation Reserves. 
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Figure 6:  Urban Municipalities, Rural Municipalities, and First Nations Population 
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Glossary 
 
Chernozemic soil: topsoil that is rich in organic matter and can support crops for long periods of 
time without the addition of fertilizers   
 
COSEWIC (Committee on the Status of Endangered Wildlife in Canada):  a committee of 
experts that assesses and designates which wildlife species are in come danger of disappearing 
from Canada 
 
Ecoregion:  a large area whose boundaries are fixed by geography, topography, climate, 
vegetation, and other easily recognized natural patterns of the landscape 
 
Habitat:  includes the food, shelter, water and space that an animal needs to survive 
 
Regosolic soil:  poorly developed soil typical of the bottom and slopes of river valleys 
 
Riparian area:  zones of vegetation adjacent to rivers and streams with a differing density, 
diversity, and productivity of plant and animal species relative to nearby upland areas 
 
Species at Risk Act (SARA):  federal legislation protecting species at risk, their home, and 
associated critical habitat.  SARA applied predominately to federal lands, but may affect private 
or provincial lands 
 
Transmissible spongiform encephalopathy:  chronic wasting disease 
 
Watershed: a region that drains into a particular body of water, such as a river, pond or lake 
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3.0 Economic Activities 
3.1 Agriculture 
 

Beef:  Cow-Calf 
 
Cow-calf production is common to the south-west portion of the watershed and is associated 
with the lighter textured soils or rough topography.  Rural Municipality No.’s 168, 169, 171, 229 
and 230 are all located in this portion of the watershed and have total cattle densities of 8,000 to 
16,000 head (Figure 7).  Expansion of the cow herd is contingent on development of additional 
pasture and feed supplies.  This can happen by converting marginal crop land to forage, as well 
as by using annual crops for feed and grazing.  Increasing the use of chaff from harvested 
grains is another way of increasing feed supplies.  Improved range management and drought 
proofing are also required for long-term development of the cattle industry in the south-western 
portion of the watershed.  
 
Water is an important consideration in this portion of the watershed and has been somewhat of 
a limiting factor in the development of intensive activities.  Currently, there are plans being 
developed for water pipelines from the South Saskatchewan River to Rosetown and Kindersley 
to supply towns and rural residents in the area. 
 
Cow-calf production is also common to the area around Prince Albert, which has a long history 
of beef cattle production. The suitability of the northern climate for hay and pasture production 
and the short growing season for grain crops make this an excellent area for beef production. 
The main cattle production areas are at Prince Albert and Duck Lake, following the forest fringe.   
Ninety percent of the producers are cow-calf producers selling fall or yearling calves.  
 
Cow-calf herds have the potential to expand the watershed.  A number of producers are moving 
from mixed operations to cattle only. Grain farmers are also supporting these initiatives by 
supplementing their incomes growing forage as a cash crop. 
 

Beef:  Feedlots 
 
Feedlots are scattered throughout the watershed area.  These are approved operations over 
300 animal units and may not have been built or may no longer be in operation.  The 
south-western portion of the watershed is largely made up of backgrounders and a few smaller 
feedlots with capacity less than 10,000 animals.  Several groups are examining the possibility of 
expanding feedlots in the south-western, central and northern parts of the watershed.    
 
A large feeding operation is located near Eston.  It started in 2000 and has a capacity of 5,000 
head.  The irrigation district is considered to be a prime area for feedlot development in the 
future.   
 
The Saskatoon area, although traditionally a grain-producing area, has a large area of cultivated 
farmland that could be used for silage production.  This is seen as a potential opportunity for the 
feeding industry.   
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Figure 7:  2001 Total Cattle and Calves 
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Figure 8:  2001 Natural Land for Pasture 
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There are commercial feedlots located in the northern portion of the watershed with operations 
in Duck Lake that have a combined capacity of approximately 5,000 head.  This area is also 
home to many on-farm backgrounding operations. 
 

Specialized Livestock 
 
There are significant numbers of elk and bison operations in the district, but because of recent 
market issues, no expansion is forecasted in special livestock.  There has been a slight decline 
in the number of elk farms in the past two years and there is no noted interest in expanded wild 
boar production. 
 

Dairy 
 
This watershed is home to approximately 40 percent of Saskatchewan’s dairies.  There is a 
predominance of dairies around the Saskatoon area.  This development is largely related to the 
presence of the milk processing facility in Saskatoon.  The presence of these dairies is reflected 
in the Dairy Producers map (Figure 9) with the area around Saskatoon containing 32,000 to 
40,000 animals.   
 

Forages 
 
The irrigation district provides an excellent opportunity to grow and process forages.  There are 
several enterprises that currently operate and are focused on responding to the export market.  
These include Elcan Forage Inc. at Broderick, which processes alfalfa into cubes from 
sun-cured hay bales with about 70 percent of the product exported.  SommerGreen, also at 
Broderick, compresses timothy for the export market; Harvest Green Botanicals Ltd., a new 
forage processing plant at Outlook, artificially dries alfalfa to preserve the colour and leaves. 
 

Hogs 
 
A number of the hog operations in the watershed are located on Hutterite colonies, particularly 
in the south-western portion of the watershed.  The colonies tend to maintain operations with 
300 to 600 hogs, which results in low hog densities as reflected in the 2001 Total Pigs map 
(Figure 10).  The area around Outlook and Broderick has attracted some larger 
community-owned operations, and this can also be seen in the 2001 Total Pigs Map.  In 
general, the operations tend to be 600 to 1,200 sow farrow to finish operations.  Expansion in 
the area has recently been slow, although there is recognition that an opportunity is there.  
There are also a number of hog operations in the northern portion of the watershed. 
 

Regulations 
 
The Agricultural Operations Act, administered by staff of Saskatchewan Agriculture and Food 
located in Rural Services Centres in Saskatoon, Weyburn and Yorkton, defines an Intensive 
Livestock Operation (ILO) as the confining of prescribed animals where the space per animal 
unit is less than 370 square metres.  An approval from Saskatchewan Agriculture and Food is 
required for any Intensive Livestock Operation 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 animal units) for more than 10 days in any 30-day period within 
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Courtesy:  Saskatchewan Watershed Authority 

300 metres of any surface water or 30 metres of a domestic water well not controlled by the 
operator.   An animal unit is a means to compare different livestock operations based on animal 
weight or nutrient output. For new Intensive Livestock Operations, the operator is required to 
submit plans for waste storage and management.  Approval is issued if these plans provide 
adequate protection for surface and ground water resources and after the proposal is reviewed 
by various government agencies.  If significant concerns are raised during the review process, 
the Intensive Livestock Operation 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. 
  

Potential Impacts from Livestock Operations (Intensive and 
Extensive) 
 
Livestock operations that confine animals temporarily or permanently need to be managed in a 
way that minimizes the impact to soil, water and air.  Livestock operations may not be ideally 
located or managed, and issues related to soil nutrient loading, surface water, ground water, 
riparian health and odour may exist regardless 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 soil, water, and air.  Producers across 
Saskatchewan are applying practical solutions to address these issues.  These solutions 
include: 

• good site selection; 
• reducing the concentration of animals; 
• water development; 
• runoff and erosion control; 
• buffer strips; 
• manure management planning; 
• effective manure application and timing; 
• controlled access; and 
• relocation of facilities. 

 
Data on the kilometres of stream course and the survey data from two flights were combined 
with 1996 Agricultural 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.  
This number is, at best, preliminary, as it is based on a survey only 300 kilometres along major 
water courses. 
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Figure 9:  Dairy Producers 
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Figure 10:  2001 Total Pigs 
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The approach to delivering the Act has been proactive, and the policy is to work with producers 
to address on-site issues and apply the principles of good site selection to new and expanding 
operations.  Saskatchewan Agriculture and Food specialists with the Livestock Development 
Branch are also available to assist producers with manure management planning, site selection, 
and management and production options.  Saskatchewan Agriculture and Food has a 
self-evaluation that can assist livestock and poultry producers in determining 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 the manure nutrients will be utilized, and how they will 
handle and dispose of dead animals. 
 

Crops 
 
Cultivation Practices and Trends 
 
Saskatchewan is clearly leading Canada and the world in manufacturing equipment for direct 
seeding and adopting low-disturbance direct seeding systems (Figure 11).  A direct seeding 
system involves special attention to the following practices: residue chopping and uniform 
spreading during harvest, leaving the stubble standing to catch snow, good chemical weed 
control practices, direct seeding with low-disturbance openers into standing stubble, and 
reducing or eliminating summerfallow.  The stubble remains standing after the direct seeding 
operation; this practice also contributes to further improvement in moisture use efficiency.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11:  Percent Cropped Land 
 
Saskatchewan has been reducing summerfallow steadily over the past two decades.   
Summerfallow acres continued a downward trend to 6.2 million acres in 2004 and about 6.0 
million acres in 2005 (Figure 14).  Adopting zero tillage or minimum tillage greatly reduces the 
risk of soil erosion by wind and water and improves moisture conservation soil health.  
 
Fertilizer Practices and Trends 
 
With the increasing adoption of one-pass, low-disturbance direct seeding the preferred time for 
applying fertilizer is during the direct seeding operation. Banding fertilizer nutrients during 
seeding more closely matches the time of use by crops. The total amount of fertilizer used in 
Saskatchewan has increased during the 1990’s (Figure 17).  Soil testing is still the most 
valuable tool in determining the amount of nutrients needed for each crop by field.  However, 
the adoption of annual soil testing needs to increase. Soil testing laboratories operating in 
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Saskatchewan use soil plus growing season moisture to estimate yield goals and, on that basis, 
make fertilizer recommendations. A healthy crop will use up the soil moisture reserves to the 
rooting depth of the crop, a way of harvesting the soil water.  If the soil rooting zone is depleted 
of moisture at crop maturity, it will minimize the risk of water moving lower in the soil profile or 
having the soil too wet to absorb spring snow melt.  A dry soil rooting zone at harvest minimizes 
the risk of water and nutrients moving to water bodies by leaching and/or runoff.   
 
There is potential for increased fertilizer use in Saskatchewan, as many cropped acres received 
less than optimum levels of nutrients to correct nutrient deficiencies.  Also, most acres of forage 
and pasture receive little fertilizer nutrients.  If nutrient deficiencies are not corrected then yield 
of crops, crop biomass, and forage biomass are compromised.  These under-fertilized crops use 
the available moisture less efficiently and also increase the risk of nutrient movement to water 
bodies by leaching and/or runoff because of unused soil water.  Saskatchewan continues to 
export more nutrients than are replaced by fertilizer indicating that the risk of nutrient movement 
into the environment remains low.  Figures 15 and 16 show the increase in nitrogen and 
phosphorus fertilizers in Saskatchewan. 
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Figure 12:  2001 Land in Crops 
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Figure 13:  2001 No Tillage Prior to Seeding 
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Figure 14:  2001 Land in Summerfallow 
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Figure 15:  Tonnes of Applied Nitrogen Fertilizer 
 
 

Figure 16:  Tonnes of Applied Phosphorus Fertilizer 
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Figure 17:  2001 Use of Commercial Fertilizer 
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Pesticide Practices and Trends 
 
Saskatchewan's farmland covers over 65 million acres (26 million hectares) and accounts for 
approximately 40 percent of Canada's arable land.  Saskatchewan has a unique agricultural 
climate.  Temperature extremes, low annual precipitation, and short growing season naturally 
keep many pest populations within a manageable range.  This highly variable climate of 
Saskatchewan is not conducive to the survival of most pests and naturally limits pest 
populations.  Producers use a low level of pesticides on a per-acre basis and are further 
reducing their use with Integrated Pest Management (IPM) strategies.   
 
Annual pesticide use in Saskatchewan is determined by growing conditions and/or commodity 
prices.  This has been confirmed by historical, annual 2,4-D herbicide use within the province.  
In general, herbicides represent the majority of pesticides used within the province, about 85 to 
90 percent.  Fungicide use has been increasing over the last decade because of continuous 
cropping and an increase in specialized crops.  Insect infestations are usually cyclical and have 
a dramatic impact on the volume of insecticides applied.  In any given year 35 to 46 percent of 
Saskatchewan’s farmland will receive an application of pesticide. 
 
Provinces with large areas of land dedicated to cereal, oilseed, and pulse crops generally 
require less pesticide use per hectare than do provinces with high fruit, vegetable, and potato 
production.  Organic agriculture also impacts the continuing reduction in farm inputs with a rate 
of growth estimated at 20 percent per year.  In Saskatchewan there are four certification 
agencies whose purpose is to provide, administer, and control an organic standard supporting 
the certification of farms as organic.  The use of synthetically-produced fertilizers, pesticides, 
growth hormones and growth regulators is prohibited.  Currently the organic industry in 
Saskatchewan consists of about 900,000 acres and 1,100 producers.   
 
In Saskatchewan there are several examples of how Integrated Pest Management strategies 
are reducing pesticide and other agricultural crop inputs.  For years Saskatchewan canola 
breeders have selected towards genetic resistance.  Our farmers with crop rotation and who 
plant disease-free seed have helped control blackleg, a major disease of canola.   Blackleg was 
a limiting factor in canola production just 15 years ago.  Today canola producers can 
economically manage the disease without fungicides. 
 
Ascochyta blight and Anthracnose disease-resistance breeding has greatly reduced the use of 
fungicides in lentils.  Lentil production has increased by nearly 100 pounds per acre over the 
last 5 years largely because of the adoption of disease-resistant cultivars. 
 
Saskatchewan continues to lead the country in cereal production. Producers today use 
economic thresholds and insect forecasting maps to assist in the timely, cost-effective 
application of insecticides.  Producers, with the assistance of the forecasts, can stagger or 
amend seeding dates to mitigate the impact of insect outbreaks, weed emergence, and 
conditions supporting the development of crop disease.   
 
Saskatchewan Agriculture and Food has recommendations on economic thresholds for aphids, 
armyworms, thrips, cutworms, and wireworms.  Grasshoppers and wheat midge forecasts are 
also available. 
 
 
 



   33 

Potato Production  
 
Saskatchewan potato producers utilize a late blight monitoring system that predicts disease 
incidence and helps regulate and reduce fungicide application.   A typical potato crop can have 
up to eight fungicide applications; monitoring can reduce this by one-quarter. 
 
Biological Noxious Weed Control for Scentless Chamomile 
 
Scentless chamomile is a noxious weed controlled through IPM.  People can pick, bag and burn 
plants in areas of new invasion.  Higher infestation may require the biological control agents.  
For scentless chamomile, seed weevils were released at 110 locations, gall midges at 42 
locations and stem weevils at 5 locations.  In addition, agents were released and have 
established on bladder champion, toadflax, and nodding thistle.   
 
In Saskatchewan’s greenhouse industry where vegetables are produced, predatory mites 
routinely control thrips.  Over half of the vegetables produced in Saskatchewan greenhouses 
are pesticide-free.  Predatory mites and other biological control agents have lowered production 
costs by reducing the use of pesticides. 
 
The Pest Management Regulatory Agency 
 
The Pest Management Regulatory Agency (PMRA) of Health responsible for the regulation of 
pest control products in Canada.  PMRA will issue a Pest Control Product Number or the 
authority to market a product in Canada only if there is sufficient scientific evidence to show that 
the product does not pose unacceptable health or environmental risks and that it serves a useful 
purpose.   
 
After products are registered, the PMRA routinely assesses new information on those products. 
Where there is evidence that the pesticide poses unacceptable risks to human health or the 
environment, or that the product is without value for its intended purpose, the registration may 
be terminated. 
 
PMRA’s reevaluation program is a modern, scientific approach to examining older active 
ingredients and their enduses to determine their continuing acceptability in relation to human 
health and the environment.   Four hunderd one active ingredients that were registered or found 
in registered products prior to 1995 and the enduses associated with those active ingredients 
are under review.  All the data concerning chemistry, toxicology, occupational exposure, food 
exposure, environmental assessment, and value reassessment are brought up to modern 
standards. 
 
As of March 31, 2005, decisions or proposed decisions on 183 pesticide active ingredients have 
been published or companies have been notified.  Thirty-three additional decisions have been 
completed but not released. Eighty active ingredients were discontinued or phased out or the 
manufacturer chose not to support the continued use of the product.  Sixty-four active 
ingredients have been accepted for continued use with modification to the way they are to be 
used. Only four actives were accepted for continued use without any label changes. 
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Figure 18:  2001 Use of Herbicides 
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Figure 19:  2001 Use of Insecticides 



   36 

The results of the continuing re-evaluation program by the PMRA will have significant impacts 
on the type and number of pesticides available for use by both the agricultural and urban 
sectors. 
 
Proper storage of pesticides on the farm is an important aspect of risk management.  Producers 
choosing to apply pesticides typically only purchase, receive, and apply the products they intend 
to use with in a 24 to 48 hour period.  The trend towards increasing farm size and more 
intensive farming systems has increased the need for on-farm pesticide storage facilities.  
Regardless of farm size, whenever more chemical is stored on site, security risks increase 
along with risks to environmental and human safety.  Many factors are accounted for in 
establishing a pesticide storage facility.  Siting pesticide storage facilities is a very important 
consideration.  These facilities should be in a low traffic area at least 100 metres from your 
residence, at least 30 metres from a well, 15 metres or more from water courses, and 30 metres 
from water intakes used for domestic purposes. 
 
Irrigation 
 
Irrigation in Saskatchewan adds value to approximately 340,000 acres.  Of this total, 247,000 
acres are intensively irrigated (have an allocation of water of at least 12” per acre) while the 
remaining 93,000 acres are low water use projects (back flood, back flood drainage) which are 
used primarily for forage production in areas short of water.  Irrigators either develop as 
individuals (240,000 acres) by constructing their own works directly from the water source for 
application on their land, or as districts (100,000 acres) where a group of individuals share 
common works to  irrigate their individual parcels.  Intensive irrigation is undertaken primarily 
through the use of pivot sprinkler systems. 
 
The Irrigation Act, 1996, administered by Saskatchewan Agriculture and Food, outlines 
operating procedures for irrigation districts similar to the operating structure for a rural 
municipality.  Districts, through their Board of Directors, are responsible to operate, maintain, 
and replace the irrigation works required to deliver water to the district consumers.  Water is 
allocated by Saskatchewan Watershed Authority to the district who, in turn, reallocates a portion 
to each district consumer through a water service agreement.  This agreement provides the 
irrigator with water and services from the district, and, in return, the irrigator obligates to cost-
share the expenses incurred by the district for providing the services.  Individual irrigators obtain 
an allocation of water directly from Saskatchewan Watershed Authority through a Water Right or 
Approval to Operate Works. 
 
Saskatchewan Agriculture And Food’s Irrigation Engineering Unit provides on-farm technical 
assistance to individual or district irrigators who wish to develop new acres, as well as technical 
assistance to districts for complex replacement or operation issues.  Any new irrigation 
development must have an Irrigation Certificate provided by Saskatchewan Agriculture And 
Food’s Crop Development Branch certifying that the soil and water associated with the proposal 
are compatible for sustainable irrigation over time.  This is a legislated requirement under 
The Irrigation Act, 1996. 
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Figure 20:  2001 Use of Irrigation
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Irrigation Projects and Acres Irrigated 
 
The Westside Project extends from Gardiner Dam north to the Asquith area.  The Qu'Appelle 
South Project extends from the Qu'Appelle Dam to Buffalo Pound Lake.  Both of these 
proposals are to be investigated to the conceptual level and will include provisions for regional 
water delivery schemes for industrial, wildlife, recreational and municipal uses.  The potential 
acres noted are not all going to be considered feasible in the final analysis.   
 
Lake Diefenbaker 
Irrigation District Acres Irrigated 
South Saskatchewan River  352,710 
Riverhurst 9,967 
Lucky Lake 9,124 
Macrorie 2,471 
Grainland 2,141 
Miry Creek 1,563 
River Lake 985 
Thunder Creek 1,422 
Saskatoon South East Water Supply 17,455 
  
From Lake Diefenbaker into the Qu’Appelle River 
Irrigation District Acres Irrigated 
Brownlee 1,893 
Disley South and West 1,052 
Rocky Lake 2,342 
  
From South Saskatchewan River 
Irrigation District Acres Irrigated 
Chesterfield 686 upstream of Lake Diefenbaker 
Moon Lake 1,563 downstream of Lake Diefenbaker 
  
Currently Investigating Infill/Expansion Opportunities Under CSWSEP 
Irrigation District Potential Expansion Acres 
South Saskatchewan River 25,000 
Riverhurst 10,000 
Luck Lake 10,000 
  
New Irrigation Projects Currently Investigating Expansion Opportunities Under CSWSEP 
Irrigation Project Potential Expansion Acres 
Westside 340,000 
Qu’Appelle South 200,000 
  
Total Acres 672,048 

Table 1:  Irrigated Acres per Irrigation District 
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Surface Water Quality for Irrigation 
 
The Irrigation Act, 1996 requires that, for lawful use of the resource, a proponent must make 
application and receive an Irrigation Certificate for the parcel being irrigated.  The certification 
process is outlined in detail on www.irrigationsaskatchewan.com.  In this process, proposed 
lands are inspected, mapped, and sampled, and a representative water sample is analyzed.  
The information gathered is compiled and, if the irrigation water and receiving soils are 
considered compatible, an irrigation certificate is issued. 
 
Two major factors are considered when determining water’s suitability for irrigation use.  The 
first is electrical conductivity (EC) expressed as mS/cm or dS/m.  This is an indication of the salt 
content of the water.  As salinity increases in the soil, which it would from use of saline water, so 
does the osmotic pressure in the soil solution leading to reduced availability of water for plants 
(physiological drought).  Most crops prefer waters under 1.0 dS/m, but some fruits and 
vegetables (e.g. strawberry, raspberry, carrot, field bean) are very sensitive and should not be 
irrigated with waters above 0.7 dS/m.   Established forages tolerate higher salinity levels.  A 
plant’s salt sensitivity is a function of many conditions including type of salt, conditions in the 
soil, water and climate.  A plant’s tolerance will also vary based on variety and growth stage 
(i.e. germination is the most sensitive growth stage). 
 
The second factor considered is the Sodium Adsorption Ratio (SAR).  High Sodium Absorption 
Ratio levels, meaning excess sodium (Na+) relative to calcium (Ca2+) and magnesium (Mg2+), 
can negatively impact soil structure by dispersing clay aggregates, thus reducing soil 
permeability and aeration.  As the old saying goes “soft water makes hard land”; that is, soft 
water being high in sodium creates hard, impermeable land.  On fine, textured soils, the 
irrigation water’s Sodium Absorption Ratio should be less than five.  Besides impairing the 
physical properties of soil, high levels of sodium entering the plant via roots or foliage may be 
toxic to certain plants.  For example, deciduous fruit trees are very sensitive to sodium and 
should only have a Sodium Absorption Ratio level of two to eight in the irrigation water. 
 
Irrigators use not only creeks and rivers for water supplies, but also sloughs, dams and 
off-stream reservoirs.  Irrigation water quality can vary tremendously, not only by source, but 
also within the growing season.  Runoff volumes, rainfall events, high or low evaporative 
conditions, the soils on which the water sits or passes over, and any ground water contribution 
also affect the ultimate water quality pumped.   
 
Point source monitoring for irrigation use has been done periodically over time along the entire 
length of the river.  Saskatchewan Agriculture and Food maintains a database of some of this 
information.  Other water quality information sources have been kept by Saskatchewan 
Environment and Environment Canada. 
 

Agriculture Production Profile of the Saskatoon Region 
 
The Rural Municipality of Corman Park, which surrounds and borders with the City of 
Saskatoon, is the most populated rural municipality, and has the highest farm count and total 
farm revenue than any other municipality in Saskatchewan (Huynh, 2006).  An agriculture 
production and agri-food processing study was undertaken in 2006 for Corman Park and shows 
the area has two-thirds of its land within the South Saskatchewan River watershed.   
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Agriculture is the dominant land use in Corman Park with a total of 1054 farms.  The total 
farmed area is approximately 543,285 acres. Within Corman Park there are five major farm land 
uses: crops, summerfallow, tame or improved hay, natural pasture and other.  Of the major farm 
land uses, cropping accounts for 68 percent, natural pasture 12 percent, summerfallow 9 
percent, tame or improved hay 6 percent and other uses 5 percent (Figure 21). 
 
The number of livestock in Corman Park has a high standing in comparison to other rural 
municipalities in Saskatchewan.  The 2006 livestock count is provided in Table 2. 
 
Beef Cows 
9,945 

Total Cattle and Calves 
34,208 

Dairy Cows 
5,481 

Chickens 
588,259 

Hogs 
26,242 

Horses 
1,947 

Sheep 
2,209 

Goat 
902 

Bee Colony 
3,336 

Boar 
628 

Bison 
152 

Deer 
500 

Elk 
589 

Llama 
287 

 

Table 2:  2006 livestock count for Rural Municipality of Corman Park 

 

68%

5%

12%

6%

9%

Crops

 All Other

 Tame or Improved Hay

 Natural Pasture

 Summerfallow

 
 

Figure 21:  Farm land use as a percentage of total farmed area within Corman Park 

 

3.2 Mineral Extraction 
 
The South Saskatchewan River Watershed contains a variety of minerals that can be 
economically recovered.  These include potash, subsurface brines, and gravel deposits.  Almost 
all of the study area is underlain by potash and salt deposits. 
 



   41 

Potash, Salt and Subsurface Brine Mining 
 
Potash mining was initiated at Patience Lake near Saskatoon by the Potash Company of 
America (PCA) in 1958.  There are currently three potash mines in the watershed: Agrium Inc., 
Vanscoy Potash Operations; Potash Corporation of Saskatchewan Inc. (PCS) Cory Potash 
Mine; and Potash Corporation of Saskatchewan, Potash Patience Lake. 

 
The mine at Patience Lake was closed because of flooding in 1987 
but returned to production as a solution mine in 1989.  Natural 
precipitation of the potash at this mine occurs during October to April 
in surface ponds having a total area of 50 hectares.  Mines that do 
not produce potash by solution method use the room-and-pillar 
technique, which depends on mine boring machines and extensible 
conveyors. 
 

In addition to the mines located within the watershed, four other potash mines receive water 
from the South Saskatchewan River for their operations.  Three of the mines (PCS Potash-
Allan, PCS Potash-Lanigan and IMC Kalium-Colonsay) are located on the Saskatoon South 
East Water Supply System (SSEWS).  The fourth potash mine is another IMC Kalium operation, 
located near Belle Plaine.  IMC Kalium-Belle Plaine uses water from Buffalo Pound Lake, which 
receives South Saskatchewan River water from the Lake Diefenbaker through 
Qu’Appelle River. 
 
The study area also contains deposits of salt and subsurface brines.  
The principal source of salt, and the only one presently being exploited, 
is the thick, massive halite of the potash-bearing Prairie Formation.  This 
formation covers much of the southern half of the province.  
Sifto Canada Inc. operates a waste salt recovery plant near PCS’s 
potash mine at Patience Lake and Saskatoon Chemicals Division of Weyerhaeuser Canada Ltd. 
operates a brining operation near Saskatoon.  Producers such as these typically produce 
products for water softeners, agricultural and food processing, and road ice control. 
 
Subsurface brines are extremely rich in magnesium and calcium chloride.  Calcium chloride 
brine, which occurs as mine seepage, is produced at the PCS Cory Potash Mine near 
Saskatoon. 

 

Halite: better 
known as 
rock salt or 
table salt 

Fact:  The large salt 
formation is the 
remains of a salt 
water sea present of 
Saskatchewan 
millions of years 
ago. 

PCS Cory Potash Mine near Saskatoon 
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3.3 Oil and Gas Industry 
 
Oil and gas development is a significant industry within the South Saskatchewan River 
Watershed.  Provincially, the oil and gas industry brought $1.4 billion dollars 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 southern to south-western part of the 
watershed, but exploration is beginning to expand north-easterly in the watershed. 
 
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, pipelines, vessel and tank 
testing, and for fire fighting and domestic services.  Water sources include water produced from 
oil extraction, saline groundwater and potable ground and surface waters.  The industry is 
motivated to minimize water use by focusing more on recycling, using non-potable water, and 
research into other non-water forms of recovery like carbon dioxide injection. 
 
There is a large difference between the water allocated and the amount used.  Initially there is a 
high water requirement to pressurize the oil or gas formation.  Once pressurized, water use 
drops off significantly. 
 
Saskatchewan Industry and Resources’ mandate, regulations, and policies within The Oil and 
Gas Conservation Act, The Oil and Gas Conservation Regulations 1985, The Mineral 
Resources Act, and The Seismic Exploration Regulations, 1999 assist in ground water 
protection.  A summary of Saskatchewan Industry and Resources’ regulations pertaining to 
ground water protection is located in this report under Water Management and Legislative 
Framework.  Figure 22 shows the oil and gas industry’s current activities in the South 
Saskatchewan River Watershed. 
 
The Canadian Association of Petroleum Producers (CAPP) has a 170 organization 
memberships.  Although this membership basis is a small percentage of the organizations, it 
accounts for 85 percent of the total production in Canada.  Members of CAPP must pay a large 
membership fee, which finances various studies looking to improve environmental sustainability 
of oil and gas production.  Efforts are on addressing issues and forward thinking of concerns 
that the industry faces.  Some of these issues include surface and ground water resources, 
greenhouse gases, regulations, best management practices, and safety.  

 
 
 
 
 
 
 
 
 
 
 

Fact:  Saskatchewan is 
the second largest oil-
producing province in 
Canada.  The province 
produces approximately 
18 percent of total 
Canadian oil production.   
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Figure 22:  Oil and Gas Wells 
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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 (EPP).  This plan requires more detailed 
information on how the proponent will minimize impacts, how they will 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. 
 
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; and whether or not the proposal will use surface or ground water in 
an enhanced recovery project, to name a few.  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. 
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3.4 Urban Development 
 
Areas of the South Saskatchewan Watershed have seen an increase in development as a result 
of people migrating from other watersheds.  This development may be in the form of increased 
rural/ urban residences, or commercial/industrial activities around the larger centres.  As land 
use changes from agriculture use, there is generally an increase in the water runoff.  This may 
cause increased drainage issues as well as contaminants potentially travelling and affecting 
other areas of the watershed.  Presently there is a shortage of light industrial lots in the City of 
Saskatoon area, and pressure to develop new lots has increased both inside and outside city 
boundaries. 
 
Growth projections for the City of Saskatoon anticipate that the population will reach 400,000 by 
the year 2055.  Currently the city has enough land within its corporate boundaries to 
accommodate growth to 310,000 before the annexation of additional land will need to occur.  
This growth has also created additional pressure for residential acreage development in the 
Saskatoon area as more residents of urban municipalities move to rural locations surrounding 
Saskatoon.  Potentially, this increased residential development may decrease the sustainability 
of ground water systems in the area.   
 
Development pressure has recently increased on the west side of the province within the 
watershed as oil production increases.  Albertans in search of recreational property in 
Saskatchewan have also caused pressure on new development.  Communities such as the 
Village of Elbow on Lake Diefenbaker have seen reserves of vacant lots deplete in the last 
year.  Pressure will cause the conversion of agricultural land for new development.  As 
development continues to concentrate around the larger municipalities in Saskatchewan, there 
is an increased chance of development activities adversely affecting the watershed. 
 

3.5 Tourism and Recreation 
 
The South Saskatchewan River Watershed provides many opportunities for high quality, 
water-based recreation, which attracts large numbers of visitors (tourists) to the area.  These 
opportunities have been recognized in tourism strategies by Saskatchewan Tourism and the 
MidSask REDA.  Water resources for tourism and recreation are also recognized as critical in a 
number of Provincial and Regional Park Management Plans. 
 
Water-based tourism and recreation activities in the watershed include angling, canoeing, 
kayaking, sailing, boating, nature tours, nature viewing, swimming, migratory bird watching and 
hunting.  Other tourism activities dependent upon water resources include horseback 
excursions, golfing (irrigated high quality courses), camping, and visiting lakeside resorts.  
Lakeside cottage development also attracts large numbers of people in the “Visiting Friends and 
Relatives” category of tourists, which is the largest category of visitors in Saskatchewan. 
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Glossary 
 
Halite:  better known as rock salt or table salt 
 
Sodium Absorption Ratio:  a measure of the concentration of sodium in soils relative to that of 
calcium and magnesium 
 
mS/cm (micro Siemens per centimetre):  measurement of electrical conductivity that indicates 
salt content in the water 
 
dS/m (deca Siemens per centimetre):  measurement of electrical conductivity that indicates salt 
content in the water 
 
Germination:  to begin growing or developing 
 
Permeability:  material that can be penetrated by liquids or gases 
 
Deciduous:  shedding or losing foliage at the end of the growing season 
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4.0 Water Resources 
4.1 Surface Water Resources 
 

Prairie Provinces Water Board  
 
The Prairie Provinces Water Board was formed on July 28, 1948 when Canada and the 
provinces of Alberta, Saskatchewan and Manitoba signed the Prairie Provinces Water Board 
Agreement.  During the next 22 years (1948 to 1969 inclusive), the Engineering Secretary to the 
Board was a Prairie Farm Rehabilitation Administration (PFRA) employee.  The support staff for 
studies and office accommodation during these years was provided by the Prairie Farm 
Rehabilitation Administration in Regina at no charge.  On October 30, 1969, Canada and the 
three provinces entered into an agreement to share the flow and to consider the quality of 
eastward flowing inter-provincial streams.   
 
The South Saskatchewan River crosses both the Saskatchewan-Alberta and Saskatchewan-
Manitoba borders.  As a result, management of this river is subject to a specific administrative 
agreement.  The 1969 Master Agreement on Apportionment is administered by the Prairie 
Provinces Water Board, whose members represent the governments of Canada, Alberta, 
Saskatchewan and Manitoba.  
 
In general terms, the agreement stipulates that each province pass to its downstream neighbor 
at least 50 percent of the rivers natural flow that it receives plus any additional flow it receives 
which originate in its province.  Each province is responsible for allocating water for projects in 
there province. 
 
Several special conditions which recognize the river’s unique development history are applied to 
the South Saskatchewan River under the Master Agreement.  Alberta may divert or store a 
minimum of 2,590,000 cubic decametres in any year even if it is more than 50 percent of the 
natural flow.  However, Alberta may not reduce the flow to less than 42.5 cubic metres except 
when natural flow is less than that amount.  In this case, Alberta may reduce the natural flow to 
half of the minimum flow.   
 
This limit of 2,590,000 cubic decametres was established to protect uses in Alberta that had 
been developed before 1969.  The 42.5 cubic metres per second limit was set to protect riparian 
water use in Saskatchewan.  Under this apportionment formula, Saskatchewan is assured of 
receiving at least 50 percent of the natural flow in almost all years.  The minimum 2,590,000 
cubic decametres diversion set aside for Alberta would only have been a factor in four years 
since 1912.  Even in these driest years, Saskatchewan would have received close to 50 percent 
of the flow. 
 

Swift Current Creek  
 
The Swift Current Creek is the largest tributary to the South Saskatchewan River, contributing 
approximately one percent of the South Saskatchewan River’s annual flow.  Swift Current Creek 
relies on spring runoff for most of its flow and so the water supply in the watershed is highly 
variable.  For the purpose of planning, the Swift Current Creek Watershed will begin in 2007 to 
develop a separate Source Water Protection Plan.  For more information on the Swift Current 
Creek, visit www.sccws.com. 
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Water Quality 
 
Water quality along the South Saskatchewan River, as evaluated by the Water Quality Index 
(WQI), was deemed to be of consistently good quality between 1987 and 2000.  Of the six sites 
examined, Outlook and Muskoday had the highest average water quality index values.  
Although the Water Quality Index objectives were not often exceeded, when they were, the 
parameters that most often exceeded the objectives were total phosphorus and fecal coliforms.  
Of the six sites examined, median phosphorus concentrations were greatest at Leader.  The 
Clarkboro sites had the greatest proportion of samples that exceeded the provincial objectives 
for fecal coliforms.  Few parameters were found to have significantly increased or decreased 
trends between 1985 and 2000; however, total phosphorus and dissolved chloride decreased 
significantly at Outlook, Clarkboro East and Clarkboro West. 
 
Sampling occurred at six sites along the South Saskatchewan River, identified in this report as 
Hwy No. 41 (Prairie Provinces Water Board) sampling location. The locations are Leader, 
Outlook, Clarkboro East, Clarkboro West and Muskoday sites. 
 

Water Quality Index   
 
The Water Quality Index was used to assess the overall water quality at the six locations along 
the South Saskatchewan River.  When available, up to 17 water quality parameters were 
included in the index.  For each parameter, the objective established by Saskatchewan 
Environment and Saskatchewan Watershed Authority was used as the basis for assessing 
overall water quality. 
 
On each sampling date, the Water Quality Index evaluates the value of each water quality 
parameter relative to its objective value.  The index is calculated by assessing (1) “Scope” - the 
number of parameters that exceed their objective at least once in a year, (2) “Frequency” - the 
number of times a parameter exceeds its objective in a year, and (3) “Amplitude” - the amount 
by which the objective value is exceeded.   
 
Water Quality Index values range from 100 (excellent) to 0 (very poor).  Water Quality Index 
scores were grouped into one of five categories that serve to summarize the overall state of 
water quality.  The categories and category descriptions are as follows: 
 
Excellent: (WQI value 95-100) – water quality is protected with a virtual absence of threat or 
impairment; conditions very close to natural or pristine levels.  
 
Good: (WQI 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: (WQI value 60-79) – water quality is usually protected but occasionally threatened or 
impaired; conditions sometimes depart from natural or desirable levels.   
 
Marginal: (WQI value 45-59) – water quality is frequently threatened or impaired; conditions 
often depart from natural or desirable levels.   
 
Poor: (WQI value 0-44) – water quality is almost always threatened or impaired; conditions 
usually depart from natural or desirable levels.  
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At least three different sampling dates per year were required to calculate the Water Quality 
Index for that year.  For years with fewer than three sampling dates, the Water Quality Index 
scores were not calculated. 
 
The Water Quality Index calculator used was obtained from the Canadian Council of Ministers 
of the Environment (CCME 2004) and modified based on Saskatchewan water quality 
parameters and their objectives. 
 

Results  
 
South Saskatchewan River water quality is generally classified as being ‘Good’, meaning that 
the water quality parameters tested typically met their objective values.  Average WQI scores 
for the 6 sites ranged from 82 at Leader to 96 at Muskoday. 
 
Water quality index values for all sites were also averaged for each year.  This provides an 
indication of annual changes in water quality.  The average water quality among years is 
consistently ‘Good’ or better (Figure 24).  Muskoday consistently had the greatest Water Quality 
Index value of all the sites, followed by Outlook.   
 
The parameters that most often exceeded their objective values were generally similar among 
sites.  Since 1987, these parameters include total phosphorus, fecal coliforms, and at Leader, 
nitrate/nitrite.  MCPA was found to exceed its threshold at least once at Highway No. 21 north of 
Leader, although at most sites on most dates MCPA was either not tested or the values were 
below method detection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 23:  Water quality index rating for watershed protection on the South Saskatchewan 
River.  Water quality index values for each site are averages from 1987-2000.  This analysis 
provides a spatial assessment of WQI trends along the South Saskatchewan River. 
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Trend Analysis  
 
Few parameters demonstrated a significant increasing or decreasing trend between 1985 and 
2000 (Table 3).  It is important to note the significant trends for a single parameter that occur at 
more than one site.  For example, trends in total phosphorus and dissolved chloride decreased 
significantly at three stations:  Outlook, Clarkboro East and Clarkboro West.  Total dissolved 
solids also decreased significantly at Outlook, while dissolved chloride decreased significantly at 
Outlook, Clarkboro East and Clarkboro West.  Ammonia/ammonium was found to decrease at 
Highway No. 21, Clarkboro East, and Clarkboro West, but this trend was only significant at 
Highway No. 21 and Clarkboro East.  There were other significant trends found, but these did 
not show consistent trends at several sites.  For example, total dissolved solids was found to 
increase significantly at Highway No. 21, while it was found to decrease at Outlook. 
 
Aluminum decreased at all sites; a significant trend was found at two of these sites (Leader and 
Muskoday).  There is less data for aluminum and mercury compared to the other parameters, 
and many of the points are censored (i.e. they are below the detection limit).  Therefore, trend 
analyses for aluminum and mercury should be interpreted with caution. 
 
Summary of trends for ten water quality parameters at six stations along the South 
Saskatchewan River (1985 to 2000) show significant decreasing trends, significant increasing 
trends, and no significant trend.  Blanks (e.g. Hg) are because of insufficient data, and/or too 
many values below the method detection limit.  Trend analysis was conducted using Mann-
Kendall or Seasonal Kendall after correcting for serial correlation.  Significance level:  α = 0.05. 
 

Figure 24:    Water quality index rating for watershed protection on the South 
Saskatchewan River.  For each year the water quality index value for all sites was 
averaged (a minimum of three sites were required to report the average WQI).  This 
analysis provides a temporal assessment of WQI trends along the South Saskatchewan 
River. 
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 Hwy No. 

21 
Leader Outlook Clarkboro 

East 
Clarkboro 

West 
Muskoday 

Total Phosphorus ns ns ↓ ↓ ↓ ns 
Ammonia/Ammonium ↓ ns ns ↓ ns ns 
Nitrate/Nitrite ns ns ns ns ns ns 
Total Dissolved Solids ↑ ns ↓ ns ns ns 
Dissolved Sodium (Na+) ns ns ns ns ns ns 
Dissolved Chloride (Cl-) ns ns ↓ ↓ ↓ ns 
pH ns ns ns ns ns ns 
Dissolved Oxygen ns ns ns ns ns ns 
Total Aluminium ns ↓ ns ns ns ↓ 
Total Mercury  ns     

Table 3:  Trend in Tested Water Quality Parameters 
 

Contaminants 
 
Contaminants can generally be divided into two categories: metals and organic substances.  
Contaminants are a concern because very low levels of organic contaminants can impair water 
uses, information concerning organic contaminants and their effects in the watershed is scarce, 
and some metals exists at elevated levels with uncertain effects. 
 
Metals originate from the weathering of rocks and from industrial and municipal sources.  The 
metals tend to be associated with fine, suspended sediments and clays.  Their toxicity to aquatic 
life is dependent upon hardness, presence of organic carbon, acidity, the forms of the metal, 
and species’ tolerance. 
 
Iron and manganese affect drinking water more than aquatic life.  High concentrations of these 
metals occur naturally in suspended sediments.  The impact on supplies can be reduced by the 
removal of the solids in the water treatment process. Cadmium, nickel, selenium and silver are 
detectable in the water.  These metals can be a risk to aquatic life, but are not considered a 
threat in the South Saskatchewan River because of the water’s hardness.  Aluminum, lead and 
zinc are naturally present in the water and are associated with fine, suspended solids.  Levels 
may be toxic or marginally toxic to aquatic life in the South Saskatchewan River.  It is unlikely 
that any of the lead in the water is available for aquatic life to ingest because of the high pH, 
alkalinity, and suspended solids in the river’s water. 
 
Mercury has been a concern in the portion of the watershed downstream of Saskatoon.  High 
concentrations of mercury have been detected in fish, crayfish, macrophytes, and sediments.  
Refer to Mercury-in-fish Guidelines for Consumption (2000) in this document.   
 
The organic contaminants of concern are largely man-made in origin.  All man-made organic 
contaminants potentially present in the watershed were identified during the South 
Saskatchewan River Watershed Study.  Many of the identified compounds did not appear to 
pose a threat to aquatic life.  Thirty seven compounds are potentially present in the watershed.  
As a result of a special study, only one of theses compounds (bromoxynil) was found to be 
present.  The maximum values of some compounds observed in the watershed were below 
Saskatchewan surface water quality objectives: atrazine, alpha-BHC, carbofuran, dicamba, 
2-4-D, picloram and 2,4,5-TP.  Other compounds had no detectable levels in the watershed: 
chloropyriphos, DDT and metabolites, diallate, methoxychlor and trifluralin. 
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Surface Water Availability 
 
Determining a reasonable total water supply value for the watershed is extremely difficult. The 
contribution of low yielding streams and small, closed drainage watersheds to the overall 
surface water supply present uncertainties.   
 

Municipal and Domestic Water Use 
 
Water use falls into two categories: in-stream and off-stream water use.  Off-stream water uses 
withdraw water from its source, and generally returns some of it after use.  Major off-stream 
water uses in this area are found in the municipal, domestic, and agricultural sectors.  In-stream 
water use includes those of fish, wildlife and recreation.  In these cases, water is used in the 
river or lake and is not consumed. 
 
Municipal water use encompasses the total water withdrawals of all communities that are 
served by a municipal water distribution system.  There are 47 communities in the watershed 
that have water systems, serving populations that in 2001 ranged in size from 60 to just over 
196,000 persons. 
 
According to Saskatchewan Watershed Authority’s water rights information, there are 52 
municipal surface water licenses in the area authorized to annually divert 195,600 cubic 
decametres to meet allocations of 195,194 cubic decametres.  This number of licenses is 
somewhat misleading because of the way some users are recorded.  Some licenses, such as 
those issued to the Saskatoon South East Water Supply System, the Saskatoon West Water 
Supply System and the Saskatoon North Water Supply System, have a number of authorized 
users.  Each of these users are assigned a specific allocation.   
 
Another fact to consider about municipal water use from the watershed is the fact that nearly 
half of the province’s population depends on the South Saskatchewan River for their drinking 
water.  The cities of Moose Jaw and Regina used about 24,000 cubic decametres of South 
Saskatchewan water in 1993. 

 
Qu’Appelle Dam Diversion Project 
 
The Qu’Appelle Dam on Lake Diefenbaker permits controlled releases of water from the South 
Saskatchewan River into the Qu’Appelle River.  Releases typicaly begin shortly after spring 
runoff and are made to proide for downstream spring and summer water demands.  On 
average, 78,840,000 cubic decametres of water is released from Lake Diefenbaker into the 
Qu’Appelle River System per year.  However, water is not released from the dam during spring 
runoff when flood levels are being experienced downstream in the Qu’Appelle River System. 
 
The Qu’Appelle River flows from the Qu’Appelle Dam on Lake Diefenbaker to Buffalo Pound 
Lake where a dam and control structure are used to maintain desireable lake levels and permit 
the controled release of water downstream once spring runoff has subsided.   
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Industrial Water Use 
 
Major industrial surface water users in the area include SaskPower, which requires water for the 
Queen Elizabeth II power station in Saskatoon (427,108 cubic decametres) and the potash 
mines (water use unknown at this time). 
 

Surface Water Allocations  
 
Water rights in the geographic area now known as the Province of Saskatchewan has a history 
that extends back over 100 years.  Current methods of allocation and management carry 
forward at least some of the historical practices and to understand the present day method of 
allocation, it is also necessary to understand how it has evolved. 
 
In 1894 the Northwest Territories, which included the area of present day Saskatchewan, 
started out as most other provinces did with AWater Rights@ legislation.  The first forms of 
legislation, which existed until 1931, were the responsibility of the federal government and the 
legislation in its final form, used by the federal government, was The Northwest Irrigation 
Act, 1894.  By its name it dealt primarily with water use related to irrigation, since that was the 
most significant use in the west at that time. Other uses, such as domestic and municipal, were 
also dealt with under that Act. 
 
1930 Natural Resources Transfer Agreement 
 
After 1931, water rights became a provincial responsibility and The Water Rights Act was 
instituted in the late 1930’s.  Over time, a variety of agencies were responsible for managing the 
legislation including the Saskatchewan Water Resource Commission, Department of 
Agriculture, and Department of Environment.   
 
The Water Rights Act was a priority-based system which used the Afirst in time, first in right@  
methodology, meaning whoever was first to acquire a water right in a specific watershed was 
also the one to have first right to use the water during a shortage.  The legislation also included 
a priority by type of use.  The order of priority was domestic, municipal, industrial, irrigation, 
mineral water, and mineral recovery.  Riparian rights were also spelled out and were well 
protected. 
 
The water rights were vested with the Crown.  Security of water rights was only possible through 
application to the Crown.  The subsequent water rights were then issued to the person.  What 
this meant was that if a water right holder sold the land to which a water right was assigned, he 
could transfer the right to the new owner, or, within reason, transfer the right to another location 
in the watershed.  The individual could not retain the right without making beneficial use of the 
water nor could the right be retained for sale independent of the property.   
 
Initially, allocation of water for irrigation was made on the basis of median available runoff, 
meaning water supplies would be reliable in about 50 percent of the years.  For spring flood, 
wild flood and other small capital development, this worked, at least until allocations started to 
approach the median potential.  Under these rules, everyone was happy in years of surplus, but 
potentially discontent in less than median runoff years.  In the 1970's, because of the increasing 
capital cost of intensive irrigation methods, greater reliability was demanded.  For the more  
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intensive forms of irrigation development, water was allocated on a 70 to 85 percent availability 
basis.  Municipal, and industrial allocations were targeted for 100 percent, or firm draft 
availability.  Domestic projects were allocated based on 50 percent, or median availability.   
 
There was little management ability, particularly in water-short years.  A project with a high 
priority could potentially demand to receive all its water prior to others of a lower or earlier 
priority.  Many high priority projects were at the bottom of the watershed, so water use became 
inefficient, since upstream users may have to forgo a supply of water until the lower projects 
received theirs.  One advantage of the priority system was that it did give a clear means to 
resolve water disputes by the water manager of the day.  The use of water master legislation, 
which allowed the Crown to set aside the priority system to ensure domestic and municipal 
needs, was difficult to enforce and highly criticized.     
 
From 1931 to 1984 more than 30 different provincial agencies were involved with water issues, 
including departments, boards, and commissions.  In 1984 the Saskatchewan Water 
Corporation (SaskWater) was created, governed by legislation called The Water Corporation 
Act, which combined most of the agencies into one organization.  These agencies brought with 
them activities of development and construction of industrial, municipal, irrigation and flood 
control projects, as well as water utility project operation and maintenance, municipal water 
project funding, and the former water right activities.  Surface water, ground water, and drainage 
legislation was included in SaskWater=s domain. 
 
The Water Corporation Act removed the priority of use by number and type.  Former, and rather 
unwieldy, water master powers were also eliminated through the repeal of The Water 
Resources Management Act.  Allocations of water became protected solely by availability.   For 
example, the goal for municipal and most industrial allocations is a 100 percent firm availability.  
The volume allocated is based on the project needs and for municipal and some industrial 
projects,  and their future needs as well.  The goal for reliability of irrigation allocations, 
depending on the irrigation method, ranges from 50 to 85 percent.  Irrigation projects are 
allocated anywhere from one third of an acre-foot per acre for backflood drainage projects to 1.5 
acre-feet per acre for intensive water use developments.  Riparian users lost some protection in 
the change; now riparian rights are limited to the use of water from an adjacent stream only if 
there is water in the stream; there is no longer an ability to demand that flow be maintained.  
Approvals became appurtenant to the land irrespective of change in ownership of the land.  But 
as with The Water Rights Act the water remained vested with the province and the holder of the 
approval cannot sell the allocation independent of the land.  
 
From a water management perspective, water users are entitled to use their allocated volumes, 
but in instances of shortages water users within a particular type of use are encouraged to 
share the shortages.  Ideally, each watershed management plan would include reservoir 
operating rules, stream management rules, and allocations of water would be in place to ensure 
each respective user wwould not receive less than the availability the use demands including 
the need to meet inter-provincial and international apportionment obligations.  Nonetheless, in 
some areas of the province irrigation availabilities do fall short of the goals.  Effort continues to 
adjust operating rules, reduce irrigable areas, increase efficiencies and generally manage the 
water available so that the goals may be met in the future.  
 
In 2002, The Water Corporation Act was, in part, replaced with The Saskatchewan Watershed 
Authority Act, and again in 2005 with The Saskatchewan Watershed Authority Act, 2005, which 
is administered by the Saskatchewan Watershed Authority (Authority).  The changes included 
the transfer of water right and allocation activities to the Authority.  Although some less 
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significant administrative changes were incorporated, the method of water allocation remains 
effectively the same with the Authority as it was with SaskWater.  The Saskatchewan 
Watershed Authority Act, 2002 (and 2005) did include the increased emphasis on source water 
protection and conservation related activities. 
 
Within the South Saskatchewan River Watershed water, allocation is administered in a manner 
consistent with that previously described.  A relatively large number of intensive use irrigation 
projects exist in the watershed; therefore, the reliability of supply is currently set at 85 percent, 
at least for those sourcing water from the Lake Diefenbaker Reservoir.  Irrigation projects 
sourcing water from river reaches may be limited to 70 percent reliability.  Most intensive 
irrigation projects within the South Saskatchewan River Watershed are allocated 1.5 acre feet 
per acre.  The current level of development is well within the maximum allowable limits of 
allocation, so shortage has not been an issue.  
 

Allocations within the South Saskatchewan River Watershed  
 
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 were issued. Projects that have not received an ATO are considered 
unlicensed.   
 
The diversions listed include the relatively large allocation of 427,108 cubic decametres made to 
SaskPower’s Queen Elizabeth Thermal Power generation station in Saskatoon.  South 
Saskatchewan River in-stream needs are tied closely to inter-provincial minimum flow 
requirements and have been determined to require 42.5 cubic metres per second of flow.  This 
rate of water flow is released through Gardiner Dam as a base flow requirement in the operation 
of the Coteau Creek Power generation station and meets the non-consumptive needs of the 
thermal power generation station in Saskatoon. Water utilized by SaskPower for the operation 
of the Coteau Creek Hydro Power Generation Station under The Water Power Act is not 
recognized within these listed allocations. 
 
Diversions occurring directly from Lake Diefenbaker Reservoir and those supplied by diversion 
through the Qu’Appelle Dam are as follows: allocations - 932,203 cubic decametres, losses - 
67,646 cubic decametres, and diversions - 999,849 cubic decametres. 
 
In addition to the allocations made from the Diefenbaker Lake Reservoir, a number of Orders in 
Council reservations have been made for future irrigation development from the reservoir as 
follows: West Side Pump Irrigation Project - 106,079 cubic decametres, Sage Creek Irrigation 
Project - 14,185 cubic decametres, Elbow East Irrigation Project - 22,819 cubic decametres, 
Valley Park Irrigation Project - 4,317 cubic decametres and French Flats Irrigation Project -  
7,400 cubic decametres. 
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Water Consumption and Use 
 
While a relatively accurate database is maintained for allocations within the watershed, the 
same cannot be said for water use information.  Currently, gross municipal and industrial water 
uses require some form of metering and are reported on an annual basis.  Agricultural uses 
including irrigation are not consistently metered.  Large diversion and group irrigation projects 
provide some means of collecting gross water diversion quantities; however, at the individual 
irrigation level, usage is considered to be un-metered. 
 
Water use values are normally obtained from a number of different sources, which include 
metered values (when available), Statistics Canada information, and compiled data and 
estimates based on allocation levels.  A 1989 report, “Water Use and Value Study” authored by 
SaskWater and Suren Kulshreshtha, University of Saskatchewan, compiled estimated values 
for all types of water usage by watershed in the province.  The work identified considerable 
gaps in the ability to easily measure consumption and use of water.  Considerable effort would 
be required provincially to be able to collect adequate data for the accurate determination of 
water consumption and use. 
 
A summary of Water Right allocations, losses and diversions follow in Table 5.  Sub-watershed 
details are further defined by the contributing and non-contributing areas of their respective 
sub-watersheds.  
 

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 cubic metres 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 villages because of data 
limitations, is 409 litres per person per day.  Table 4 shows the average per capita daily water 
usage by community type.    
 
For towns, the Town of Outlook has the highest recorded daily water usage per capita at 
600 litres per person per day, while the Town of Osler has the lowest recorded daily usage per 
capita at 154 litres per person per day.   
 
For villages, the Village of Alsask has the highest recorded daily water usage per capita at 
1,141 litres per person per day, while the Village of Domremy has the lowest recorded daily 
usage per capita at 122 litres per person per day.   
 
For First Nation Reserves, the Whitecap/Dakota First Nation has the highest recorded daily 
water usage per capita at 620 litres, while Beardy/Okemasis First Nation has the lowest 
recorded water usage per capita at 88 litres per person per day. 
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Community Name Average per Capita Daily Usage 
(Litres per person per day) 

City of Saskatoon 612 
Towns 359 

Villages 379 
Fist Nations 288 

Average Community Usage in 
South Saskatchewan River Watershed 

409 

Table 4: Average per Capita Daily Usage (Saskatchewan Watershed Authority, 2006) 

 

Environmental/Instream 
 
There are no allocations for environmental or in-stream use within the watershed.  In-stream 
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 and narrow versus shallow and 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 in-stream 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 used to determine habitat suitability criteria was selected 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.
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Figure 25:  Licensed Surface Water allocation 
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4.1.1 Major Water Resources Development 
 

Gardiner and Qu’Appelle Dams  
 
The project consists of the Gardiner Dam located on the South Saskatchewan River, 
25 kilometres downstream of Elbow, and Qu’Appelle Dam located 19 kilometres southeast of 
Elbow and 45 kilometres southeast of Gardiner Dam. It also includes Lake Diefenbaker, a 
225-kilometre long multipurpose reservoir which serves many varied interests. 
 
Lake Diefenbaker is the largest body of water in southern 
Saskatchewan and was formed by two dams:  the Qu’Appelle 
Dam and the Gardiner Dam. The Qu’Appelle Dam controls 
flows in the Qu’Appelle River and the Gardiner Dam controls 
flows in the South Saskatchewan River. The dams were officially opened June 21, 1967. The 
64-metre tall, 5,000-metre long Gardiner Dam took nearly 9 years to build and is one of the 
largest earth-fill dams in the world. 
 
Although more than 38 years have passed since Gardiner Dam was built, the multipurpose 
structure continues to demonstrate its importance in storing, maintaining, and controlling flows 
in the South Saskatchewan River. 
  
The Full Supply Level (FSL) of Lake Diefenbaker is 556.87 metres. Since 1995, water levels 
have ranged from a low of 549.38 metres in March 1997 (70 percent full) to a high of 556.89 
metres in July 1995 (100 percent full). 
 
The Saskatchewan Watershed Authority owns the South Saskatchewan River Project and is 
directly responsible for its operation and maintenance. 
 

Area Earthfill Dam Spillway 
 Length Height Volume Length Width Discharge 

capacity 
Qu’Appelle Dam 5,000 m 64 m 65,000,000 m    
Gardiner Dam 3,100 m 27 m 10,400,000 m 1,200 m 160 m 7,500 m3/s 
       

Lake Diefenbaker Reservoir Specifications 
Design FSL Effective Drainage 

Area 
Length 
(at FSL) 

Maximum Depth 
(at FSL) 

Area  
(at FSL) 

Storage (at FSL) 

556,87 m 126,000 km2 225  m 58 m 43,000 ha 9,400,000,000 m3 

Table 6:  Qu’Appelle and Gardiner Dam Specifications 

 

Saskatoon Southeast Water Supply System (SSEWS) 
 
As Lake Diefenbaker filled in the late 1960s, the Province developed works to permit the 
diversion of water northeast of the dam.  The Department of Agriculture originally built the East 
Side Pumping Station, Main Canal, and Broderick Reservoir to serve the Saskatchewan River 
Irrigation District No. 1.  The Saskatchewan Water Supply Board built the works downstream of 
Broderick Reservoir.  This downstream system is known as the Saskatoon Southeast Water 
Supply or SSEWS. 
 

Fact: Gardiner Dam is one 
of the top ten largest earth- 
filled dams in the world 
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The East Side Pump Station is located on the east end of Gardiner Dam.  The station contains 
four pumps and lifts water approximately 13 metres above Full Supply Level into the Main Canal 
(M1).  The canal carries water to Broderick Reservoir as well as supplying the downstream 
reservoirs along the SSEWS system, including Brightwater Reservoir, Blackstrap Lake, 
Bradwell Reservoir, Zelma Reservoir, Dellwood Reservoir, and occasionally delivering water 
into Little Manitou Lake.  These reservoirs are used for irrigation, among other purposes. 
 
Brightwater Reservoir was created by damming Brightwater Creek.  Brightwater Reservoir is 
used to supply the Town of Hanley, Brightwater Conservation Area Authority irrigation project, 
and large waterfowl marshes.  Water flows from Brightwater Reservoir into Blackstrap Lake, 
which was formed by constructing two dams in a glacial valley bottom.  Blackstrap Lake is used 
for irrigation withdrawals and recreational purposes with two resort villages on the lake and 
waterfowl projects downstream.  Water can be diverted from Blackstrap into Bradwell Reservoir.  
Bradwell Reservoir serves PCS Allan and local recreational activities.  Zelma Reservoir is the 
next reservoir in the system; it is used for a potash mine near Colonsay.  A canal flows from 
Zelma where water can be diverted into Little Manitou Lake.  Water from the canal downstream 
of Zelma Reservoir can also be pumped into Dellwood Reservoir.  Dellwood Reservoir was 
formed by damming Dellwood Brook.  This reservoir is mostly used by the communities of 
Guernsey and Lanigan and PCS Lanigan. 
 
The Southeast Saskatoon Water Supply System was allocated 109,780 cubic decametres of 
water per year in 1972.  Table 7 provides a breakdown of usage in the system.  
 

Use Allocation (dam3) 
Municipal 2,690 
Industrial 11,470 
Irrigation 40,460 

Recreation 1 11,350 
Wildlife 4,930 

Reservoir Evaporation 2,900 
Channel Losses 35,980 

Total 109,780 

Table 7:  Water Use in the SSEWS 

1 Represents evaporation from recreational lakes 
 

Eston-Kindersley Water Supply System 
 
In the early 1960’s, drought in the Eston-Kindersley area dried up what was considered a “good, 
reliable source of water” in the local area.  As a result, local officials decided to pump water from 
the South Saskatchewan River to a reservoir west of Eston. Officials in Eston envisioned an 
opportunity to have a regional water supply and distribution system for the residents in the area.  
In 1964, the communities of Eston and Kindersley joined to form the Eston-Kindersley Water 
Board.  To date the Eston-Kindersley Water Board owns and operates a pump station and 
groundwater wells near the South Saskatchewan River, and the Board maintains approximately 
24 Kilometers of pipeline.  Water is pumped from the lift station near the river to the Snipe Lake 
Reservoir.  From the reservoir, Eston owns approximately 11 kilometers of pipeline and 
Kindersley 48 kilometers of pipeline. Expansion of the Eston-Kindersley water supply system is 
currently ongoing around the area of Kindersley. 
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Aquifer:  an 
underground water-
bearing layer that 
yields water in 
usable amounts.  

Aquitard:  an underground 
area with capabilities to 
transmit reasonable 
amounts of water for large 
areas but cannot yield 
water to a well 
economically 

Wakaw-Humboldt Water Supply System 
 
The Wakaw-Humboldt project was originally proposed by SaskWater in the early to mid 1990’s 
to supply water to an area with very poor water from other sources.  It is wholly owned by 
SaskWater.  The project was approved for construction in 1996 and approved for operation 
April 6, 2001 with an allocation of 1,860 cubic decametres diverted at 157.8 litres/second from 
the South Saskatchewan River at River Lot 32-42-1 W3. Water is supplied to numerous 
individual farms, rural pipeline associations, and the communities of Wakaw, Humboldt, 
Domremy, Hoey, St. Isidore-de-Bellevue, Bruno, Carmel, Muenster, Annaheim, Lake Lenore 
and, more recently, Cudworth and St. Louis. Each community and rural customer has to have 
their own storage and distribution systems.  
 

4.2 Ground Water Resources 
 

Ground Water Description 
 
Ground water is the water below the land surface.  There are no underground “streams”, “rivers” 
or “lakes”, but rather water moves through the inter-granular openings and fractures of rocks 
and sediments.  The ease at which fluid will flow, or permeability, increases as the coarser the 
sediment; therefore, gravel is more permeable than sand, which is in turn, is more permeable 
than clay. 
 
Where a saturated geologic unit is sufficiently permeable to yield water 
to a well economically, it is termed an aquifer.  In general, these are 
sand and gravel deposits that are of sufficient extent and thickness.  A 
saturated geologic unit which is sufficiently permeable to transmit a 
reasonable amounts of water over large areas, but cannot yield water 
to a well economically is termed an aquitard.  Aquitards generally 
consist of silts, clays and till.  A basic understanding of the occurrence 
of these geologic deposits is necessary to understand the occurrence of ground water 
resources, thus a basic understanding of the geologic history of the area is necessary to 
understand the ground water resources.  In its simplest state, there are two broad categories of 
geological deposits found in the watershed: bedrock deposits and glacial deposits.  Based on 
their history these deposits have been separated and classified into formations. 
  
Bedrock formations consist of sediments deposited prior to glaciation.  Bedrock formations are 
generally aerially extensive, of a relatively uniform thickness and often of a more consistent 
make up or lithology than glacial deposits.  Figure 27 illustrates a simplified schematic cross 
section of the regional geology in the watershed. 
 

The bedrock geology of the South Saskatchewan River Watershed 
is mostly comprised of a thick shale deposit referred to as the Lea 
Park Formation.  Where the contact between the Lea Park 
Formation and the Upper Colorado Group cannot be determined, 
the two formations are combined.  The Lea Park Formation is 
composed primarily of thick clay and silts, providing low yield water 
supplies, and is not considered a potential water-bearing zone.  
Above the Lea Park Formation is the Judith River Formation, which  
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serves as a regional aquifer in Western Saskatchewan and Eastern Alberta.  This formation is 
wedge-shaped, ranging in thickness from 150 metres, in the southwest and pinches out in 
central Saskatchewan (Figure 28). 
 
The Bearpaw Formation lies between the Judith River Formation and the Eastend, 
Whitemud and Frenchman Formations.  The Bearpaw Formation is the most aerially extensive 
unit in the study area.  It consists primarily of dark coloured marine shales with inter-bedded 
silts and sands, which serves as potential aquifers.  These inter-bedded silts and sand units are 
mainly located in the south-western portion of the study area but extend as far as Regina.  
Figure 29 illustrates the spatial extent of the Bearpaw silts and sands.  Water in these beds is 
generally soft and mineralized, giving an acceptable potable water source.  Above the Bearpaw 
Formation lie the Eastend, Whitemud, and Frenchman Formations, which serve as aquifers.  
The spatial extent of the formations is generally localized in the study area, mainly located south 
of Gull Lake and on the boundaries of the watershed between Township 19 to 23, Range 7 
to 13.   
 
The Ravenscrag and the Cypress Hills Formations are major water-bearing zones in the 
watershed but of limited aerial extent, mainly located only in the south-western portion of the 
study area.  Ground water tends to be of good quality without treatment from these bedrock 
formations.  The Undifferentiated Tertiary-Quaternary unit comprises mainly of sand, silt, and 
clay in the Kindersley area.  This unit occurs as scattered erosional remnants in upland areas 
and is differentiated from the Empress Group primarily by the topographical setting, the 
Empress Group occurs in buried valleys.  Ground water occurs in isolated sand and gravel 
deposits and is limited by its extent, mainly between the Saskatchewan-Alberta border. 
 
A series of glaciers advanced and retreated over the area in the more recent geological history.  
The glaciers eroded, reworked, transported and ultimately redeposited bedrock sediments.  
Material originally mixed up in the ice was either deposited as an unsorted mixture of sand, silt, 
clay and rocks, or resorted by meltwater into more homogenous deposits.  Glaciers advanced 
and retreated a number of times.  Each time the process was repeated, it produced a 
conglomeration of past and present landforms.  The result is a very complex combination of 
sand, silt and clay deposits, often in layers.  The deposits are much more variable in extent, 
thickness, and lithology than bedrock layers and are collectively referred to as glacial drift.  Drift 
is present throughout the study area.  It consists largely of till (an unsorted mixture of sand, silt 
and clay sediments), which is very clay rich and acts as an aquitard.  However, areas of sand 
and gravel that have been sorted often form aquifers.  The extent of aquifers varies both 
horizontally and vertically, thus aquifer occurrence is three-dimensional. 
 
Figure 27 also illustrates the glacial drift and the grouping of aquifers based on the vertical 
geological profile.  Glacial drift aquifers in the study area are the Empress Group (Figure 30), 
Sutherland Group (Figure 31), Interglacial (Figure 32), and Saskatoon Group (Figure 33).  
Aquifers lying on top of the bedrock surface and below the first till are commonly marked by an 
erosional lag of boulders, sand, gravel, with occasional clay and silt.  This layer is referred to as 
the Empress Group Aquifers.  The Empress Group Aquifers can be found in topographic lows in 
the bedrock surface and forms major regional aquifers.  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 two major drift classification 
groups, the Saskatoon and Sutherland Groups.  In this report, aquifers occurring within the 
Sutherland Group and Saskatoon Group deposits are logically termed as such, while aquifers 
occurring between the two are termed Interglacial.  The mapped aquifers indicate that the  
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water-bearing zones vary in extent and distribution throughout the study area.  It is 
acknowledged that these maps do not represent all the aquifers that exist, only those that were 
able to be mapped on 1:250,000 scale using the data available at the time. 
 
Ground water flow in the study area can generally be thought of as occurring within three zones.  
A zone of deep saline water is separated from water that is of tolerable quality for most uses by 
thick bedrock formations with very low permeability (i.e. the Lea Park Formation in this 
instance).  The next zone above includes aquifers that generally receive their recharge via 
seepage from surrounding low permeability sediments or aquitards.  This group of aquifers 
includes those occurring within the bedrock, as well as the Empress, Sutherland, Interglacial, 
and Saskatoon Groups.  Although seepage rates through the till are very slow, over large areas 
the total recharge can amount to usable volumes of water, thus this zone of aquifers represents 
probably the most heavily utilized source in the study area.  While ground water from these 
aquifers is usually somewhat mineralized, they are also much less vulnerable to both drought 
cycles and contamination from activities on the surface.  Wells completed into these aquifers 
are most often of smaller diameter (10-15 centimetres) and are usually installed by mud rotary 
drilling. 
 
The final ground water zone is the shallow, near surface ground water zone.  The context of the 
term “shallow” here relates less to a specific depth and more to the fact that ground water is 
directly and efficiently connected to surface phenomena, such as precipitation and land surface 
activities, (i.e. there is no appreciable aquitard insulating the aquifer from the ground surface).   
Although the water quality is often much better than in deeper zones, aquifers in this zone are 
more prone to drought and more vulnerable to contamination.  Surface water bodies including 
lakes, rivers and wetlands, can serve as either recharge or discharge areas depending on the 
local hydrogeology.  Well design and installation method can be of any type depending on a 
number of factors, but large diameter (approximately 75 centimetres in diameter) wells installed 
by a boring rig are common.   
 
In some areas the surficial sediments are eolian, glaciolacustrine and glaciofluvial sediments 
and as alluvial sediments deposited by streams and rivers, in which case they are mapped 
collectively as surficial stratified drift.  The most extensive deposit are found along the South 
Saskatchewan Valley covering an area between Beaver Creek to South of the Town of Elbow 
(Figure 34).  The deposits are well sorted and very permeable to water.  Most of the wells 
developed in this geologic unit are shallow seepage wells.  Water quality is generally less 
mineralized as compared to the deeper sources.  Aquifers in this unit are used primarily for 
domestic supplies because of its limited well yields.  Wells developed in this formation are 
usually large diameter, bored wells. 
 
The distribution of water wells in the South Saskatchewan River Watershed is illustrated in 
Figure 35.  Water wells obtained from the Saskatchewan Watershed Authority’s drillers report 
database indicates the majority of wells are both bored (43 percent) and drilled (41 percent) 
wells.  Figure 36 shows the distribution of wells by installation method and Figure 37 shows the 
distribution of wells by purpose in the watershed.  The majority of wells are for individual 
domestic use (86 percent), followed by municipal (7 percent) and industrial uses (2.5 percent).  
The majority of the wells in the study area have low yields with 89 percent at less than 10 igpm 
(0.76 l/s).  The relatively low withdrawal rates from the wells are expected to reflect both the 
limitations of the aquifers and of the well design since most of the wells are for domestic 
purposes. 
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Figure 26:  Licensed Ground Water Allocation
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Figure 28:  Spatial Distribution of Bedrock Surface Geology. 
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Figure 29:  Spatial Distribution of Bearpaw Silt and Sands 
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Figure 30:  Spatial Distribution of the Empress Group Aquifers 
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Figure 31:  Spatial Distribution of the Sutherland Group Aquifers 
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Figure 32:  Spatial Distribution of Interglacial Aquifers 
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Figure 33:  Spatial Distribution of the Saskatoon Aquifers 



   73 

Figure 34:  Spatial Distribution of Surficial Stratified Drift 
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Figure 35:  Spatial Distribution of Water Wells within the South Saskatchewan River Watershed



 

   75 

5826
5546

775
261 14 11

968

0

1000

2000

3000

4000

5000

6000

7000

Bored
wells

Drilled
wells

Augered Jetted Hand Dug Backhoe Unknown

N
u

m
b

er
 o

f W
el

l R
ec

o
rd

s

 
Figure 36:  Number of Wells by Installation Method 
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Figure 37:  Number of Wells by Water Use 
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Glossary: 
 
Alkalinity:  agriculture.  A soluble mineral salt or a mixture of soluble salts, present in some soils, 
especially in arid regions 
 
Allocation:  the share or portion of water for a specific purpose 
 
Apportionment:  assign as due share or portion 
 
Aquifer:  an underground water-bearing layer that yields water in usable amounts 
 
Aquitard:  a saturated geologic unit which is sufficiently permeable to transmit a reasonable 
amounts of water over large areas, but cannot yield water to a well economically 
 
Bioaccumulation:  the accumulation within living organisms of toxic substances occurring in the 
environment 
 
Natural Flow:   the flow which would have occurred before any water resources development 
had taken place. 
 
Cubic decametres – equal to .8106 acre-feet or 219,992 imperial gallons 
 
Diversion:  The removal of any water from any water body or watercourse or aquifer (either for 
use or storage) and includes the removal of water for drainage purposes 
 
Ground water:  Subsurface water usually in aquifers; water that occurs in voids or cracks of rock 
and soil. 
 
MCPA:  herbicide used to control annual and perennial weeds (including thistle and dock) in 
cereals, grasslands, trees and turf 
 
Organic Contaminants:  a substance derived from a living organism that contaminates 
 
Total Dissolved Solids:  an expression for the combined content of all inorganic and organic 
substances contained in a liquid which are present in a molecular, ionized or micro-granular 
suspended form 
 
Tributary:  a stream that flows to a larger stream or other body of water 
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5.0 Interests Identified by the Watershed 
Advisory Committees 

5.1 Water Quality 
 

Watershed Education 
 
People often take good quality abundant water for granted.  They do not always understand how 
their actions affect the water or how good stewardship and land use practices can be in 
maintaining or improving their water. 
 
The Watershed Advisory Committee’s are interested in expanding watershed education programs 
to continue the current work being done by Partners for the Saskatchewan River Basins and 
Meewasin Valley Authority on protecting the South Saskatchewan River. 
 

Groundwater Issues and Protection 
 
Although the South Saskatchewan River provides a majority of the drinking water to the residents 
in the watershed, there are many small communities and rural residents who use groundwater as 
their primary drinking water.  It is difficult to know specifically how much and how good the 
groundwater is throughout the watershed.  The Watershed Advisory Committee is interested in 
mapping all current water wells and locating abandoned water wells that are not on any databases.  
The committee is interested in decommissioning abandoned wells and having water quality tested 
in current wells through the Rural Groundwater testing program. 
 

Oil and Gas Exploration 
 
Oil and Gas exploration provides the local residents, communities and the province economic 
benefits.  The Watershed Advisory Committees have had concerns about ground water wells, 
which in the past did not have natural gas in the ground water wells, begin having natural gas 
problems after local gas wells are drilled. 
 
Natural gas, in some cases, naturally migrated or is present in ground water formations.  It is rare, 
although possible, that natural gas will appear in ground water formations after local exploration.  
The Watershed Advisory Committees are working to prevent this from occurring in future 
exploration areas and educating the public on how they can prevent damage to their ground water 
wells through proper ventilation of the natural gas.  It has been discussed that natural gas does not 
influence the quality of the ground water. 
 

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.) 
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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 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 because of 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 
regulates municipal wastewater systems, which include sewage collection, mechanical 
treatment, and/or lagoon treatment facilities. 
 
Waste water collection and treatment facilities are permitted under The Water Regulations, 
2002 which also specifies 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 (BOD) 
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. 
 
The Watershed Advisory Committees have recognized the need for Saskatchewan Environment’s 
regulations on proper lagoon engineering and operation.  Of concern to the committee is the 
testing of effluent of wastewater from lagoons while the effluent is being released.   The Watershed 
Advisory Committees would like effluent to be tested before being released into a water body 
instead of the standard of testing while being released.  This would prevent any effluent that does 
not comply with Saskatchewan Environment’s standards from being released into the environment.  
 

Urban Storm Water Discharge 
 
In Saskatchewan, drainage issues often focus on the agricultural sector and the impacts fertilizers 
and chemicals have on local surface and ground water.  With larger urban centres located adjacent 
to the South Saskatchewan River, the issues of fertilizers and chemicals effecting surface and 
ground water are more prevalent.   
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Urban areas often have direct drainage works that discharge water off the paved surface into the 
local water body.  In urban centres lawn fertilizers, herbicides, sand, road salt, motor oil, antifreeze, 
human and animal waste, and other potential contaminants are leaked, spilled or spread onto 
streets.  The concentration of these substances are then washed into the local water body without 
treatment or natural filtration of riparian and wetland habitats.  
 
Studies have been completed and are ongoing to determine the impact of urban runoff.  The 
Watershed Advisory Committees would like to work on and further support education programs 
focused on teaching urban residents the effects of urban runoff and how they can reduce the 
impacts.  They also support the ongoing efforts by urban communities in reducing the impacts of 
urban storm water. 
 

Landfills 
 
Landfills are considered potential areas where toxic substances may enter surface and ground 
water sources.  Saskatchewan Environment has regulations within the Environmental 
Management and Protection Act, 2002 to ensure municipalities dispose of refuse properly.  All 
municipal landfills require a permit from Saskatchewan Environment.  The application must ensure 
source water protection through the following regulation guidelines: the landfill ground is sloped for 
proper drainage; the location and depth of any well, rivers, lakes, streams or other bodies of water 
within one kilometre of the proposed site is provided to Saskatchewan Environment; and the 
potential site’s landscape, water table, surface water runoff and baseline ground water quality is 
provided to Saskatchewan Environment.  Currently, the majority of landfills in Saskatchewan do 
not have valid operating permits.   
 
The Watershed Advisory Committees would like to continue with changes to centralize landfills as 
long as it does not increase costs to local residents.  They would also like to have Saskatchewan 
Environment continue to enforce improperly designed or unlicensed landfills into compliance.  This 
will help to ensure source water is protected. 
 

Gravel Pits 
 
When the protective surface soil and clays are stripped to extract the gravel, contaminants have 
the potential to get into the ground water.  The Watershed Advisory Committees would like to 
ensure ground water sources are protected.  The committees would like to have maps showing 
gravel pit sites developed, and have the local municipalities permit gravel pits to ensure they are 
properly maintained during use and properly reclaimed after use.  It would also provide a timeline 
for gravel pits to be open, so that they are in use and not abandoned for years until the pit is 
needed again. 
 

Providing Safe Drinking Water to Residents 
 
After 2000, Saskatchewan Environment imposed changes to municipal water treatment facilities.  
These changes have increased the cost of operation in all communities, but have been felt the 
hardest in smaller centres.  The Watershed Advisory Committees would like the province to re-
evaluate the changes and consider paying for the required tests on community-treated water.  The 
members would also like to have the number of tests re-evaluated.  The members feel that the 
number is too high and could be reduced to save costs. 
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Acreage Development 
 
Around Saskatoon, acreage development has exploded in the rural municipality of Corman Park 
and is expanding further out into other rural municipalities.  The attractions for these developments 
are to be outside the urban centre, close enough to have all the amenities and to be along the 
South Saskatchewan River.  Most of these developments have treated water piped in from the city, 
but effluent is managed by each household through septic tanks and on-site discharge areas.   
 
The Watershed Advisory Committees are concerned for the impact these acreage developments 
have on the ground water.  The members would like an analysis of Saskatchewan Health’s 
regulations to see if they are keeping up with private treatment technologies and whether or not 
Saskatchewan Health is monitoring ground water to detect any impacts from the concentrated 
effluent discharge from these acreage developments. 

 
Water Quality from Alberta 
 
Based on the water quality report from Saskatchewan Watershed Authority, the quality of water 
at the Alberta-Saskatchewan border has the lowest rating of all sites along the river in 
Saskatchewan.  In other words, the water quality gets better as it moves from Alberta to 
Manitoba.  The Watershed Advisory Committees are interested in understanding why this is and 
what changes Alberta residents can do to improve the water quality in both the Red Deer River 
and South Saskatchewan River. 

 
Federal Lands 
 
Throughout the watershed there is lands designated as Federal Crown Land (i.e. First Nations 
Reserves, Treaty Land Entitlements, Department of Natural Defence).  Some lands have 
activities like military explosives and gas drilling occurring.  The Watershed Advisory 
Committees are interested in knowing what environmental guidelines are followed on federal 
land and who inspects the activities taking place. 
 

Agriculture Activities 
 
In general, Watershed Advisory Committee members think that the agriculture community is 
working hard towards reducing impacts to the environment.  For producers, good environmental 
practices also can mean efficiency and economic benefits in their day to day operation.  The 
committees support and promote the Environmental Farm Plan to producers in the watershed 
as a good way to reduce agricultural activities. 
 

5.2 Water Quantity  
 

Management of Lake Diefenbaker 
 
Lake Diefenbaker is a reliable source of water for many users in the southern part of 
Saskatchewan.  Many of the demands placed on reservoir managers are to maintain suitable 
water levels for interest groups such as irrigation users, cottage owners, SaskPower and wildlife 
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groups.  Seasonal variations can make meeting these challenges difficult.  The Saskatchewan 
Watershed Authority will be working with local stakeholders on a Lake Diefenbaker 
Communications Plan.  This Plan will keep local residents informed on how Lake Diefenbaker 
water levels are managed. 
 
Development of Small Reservoirs 
 
There are interests to develop local reservoirs in the Lake Diefenbaker and North Watershed 
planning areas to help in conserving local water for preparation of future droughts and irrigation 
projects. 
 
Expansion of Irrigation 
 
Saskatchewan Watershed Authority is working on an updated Lake Diefenbaker Water Supply 
Study.  Preliminary findings indicate that an additional 340,000 acres of expansion could be 
accommodated if shortages were accepted.  This also assumes that Saskatchewan Watershed 
Authority will make the decision to allocate this water for irrigation rather than keep it for other 
purposes. 
  
The Westside Project extends from Gardiner Dam north to the Asquith area.  The Qu'Appelle 
South Project extends from the Qu'Appelle Dam to Buffalo Pound Lake.  Both of these proposals 
are to be investigated to the conceptual level and will include provisions for multi-use regional 
water delivery schemes for industrial, wildlife, recreational and municipal uses.  The potential acres 
of 540,000 are not all going to be considered feasible in the final analysis.   
 

Water Conservation 
 
The Government of Saskatchewan has made a commitment to develop a water conservation plan 
for Saskatchewan.  The Saskatchewan Watershed Authority released a document entitled 
Saskatchewan Water Conservation Plan in November 2006. 
 

Climate Change 
 
Scientists around the world now recognize that the Earth’s climate is changing; 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.  Climate on shorter time scales, too, 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.  
 
Extensive data demonstrates that the global climate has warmed during the past 150 years.  This 
change was not a steady increase in temperature, but rather a series of warming and cooling 
cycles over intervals of several decades.  The long-term trend, however, is one of net global 
warming.  In tandem with this warming trend, alpine glaciers are retreating, sea levels are rising, 
and climatic zones are shifting.  Changes in climate are expected to be variable across Canada, 
with the Arctic and the southern and central prairies projected to warm the most.   
 
Climate change is more than a warming trend.  We can also expect changes in wind patterns, rain, 
and snow.  Increases in the frequency of extreme climate events are one of the greatest concerns 
associated with climate change.  Such extreme events include heat waves, droughts, floods and 
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storms.  In addition to the combination of factors involving industrialization and population growth, 
climate changes do and will continue to place increased pressures upon water supplies and the 
accompanying supporting ecosystems in Canada. 
 
The impacts of climate change may alter the prairie regional environment to a condition in which 
arid weather patterns persist for intervals of decades or longer.  Climate change is generally 
expected to decrease the supply of water during the growing season, while concurrently increasing 
the demand.  Seasonal changes in precipitation patterns are expected to be more important than 
changes in annual totals in terms of impact on human activities and ecosystems.   
 
In all sectors, adaptation has the potential to reduce the magnitude of negative impacts and take 
advantage of possible benefits.  Many of the commonly recommended adaptation options to 
address climate change in the water resources sector, including water conservation and 
preparedness for extreme events, are based on strategies for dealing with current climate 
variability.  Structural adaptations, such as dams, weirs and drainage canals, tend to increase the 
flexibility of management operations, although they also incur economic, social and environmental 
costs.  
 
Climate change forecasts and projections take a long-term view.  These trends are significant and 
irreversible and require proactive and innovative public responses. 
 

6.0 Current Watershed Management, 
Agreement, and Legislative Framework 

 

6.1 Municipal Planning and Zoning Bylaws 
 
Zoning bylaws contain zoning districts (agricultural or residential) and site regulations that may 
have regulations on the minimum area, site separate distances and permitted land uses.  Policy 
plans contain statements on a wide variety of issues and may include restrictions on proximity of 
developments to water systems.  There are two types of policy plans:  a development plan and a 
basic planning statement, which is a simpler version of a development plan. 
 

6.2 Monitoring and Assessment 
 

6.2.1 Saskatchewan Watershed Authority 
 
The Saskatchewan Watershed Authority provides the current water management of the South 
Saskatchewan River through forecasting inflow from Alberta, water levels on Lake Diefenbaker, 
managing stream flow downstream of Gardiner Dam and water allocations to various water users. 
The Saskatchewan Watershed Authority also provides the analysis of the water quality sampling 
done by Saskatchewan Environment and Environment Canada. 
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6.2.2 Saskatchewan Environment 
 
Saskatchewan Environment is responsible for collecting and testing water quality samples from the 
South Saskatchewan River.  Saskatchewan Environment also regulates the landfills and lagoons 
in the watershed, licensing them to follow environmental guidelines. 
 

6.2.3 Fisheries and Oceans Canada 
 
Under the Constitution Act, 1982 the federal government has jurisdiction over Canada’s inland 
and coastal fisheries. The federal Fisheries Act, 1868 provides for the protection of fish habitat.  
Under this Act no one may carry out any work or undertaking that results in the harmful alteration, 
disruption or destruction of fish habitat unless authorized to do so by the Department of Fisheries 
and Oceans Canada (DFO).  The Act also prohibits the deposit of a deleterious (harmful) 
substance into waters frequented by fish.  DFO manages and protects fish habitat through the 
protection of existing habitat, restoration of damaged habitat, and the development of new habitat.  
Environment Canada assists DFO in compliance and enforcement activities related to the deposit 
of deleterious substances.   
   

6.2.4 Environment Canada 
 
Environment Canada currently monitors stream flow and water quality at the Alberta and 
Saskatchewan Border.  Environment Canada has been involved in past studies completed in the 
watershed.  They were partners in the South Saskatchewan River Watershed Study (1988-1996) 
and have studied the return water from irrigation sites for potential chemical or fertilizer impacts. 
 

6.2.5 Transportation 
 
Management and Operation of Gravel Pits and Stockpiles Impact on Surface and 
Ground Water Sources 
 
Aquatic habitat, wetlands, and ground water are protected under various Federal and Provincial 
Acts and Regulations.  Saskatchewan Highways, its agents, and its contractors, must comply with 
those regulations during all field operations including the operations and management of gravel pits 
and gravel stockpiles. 
 
Buffer strips of natural vegetation (a minimum of 30 metres wide) must be left between gravel pits 
or aggregate stockpiles and any adjacent streams, rivers, lakes, reservoirs, or wetlands.  The 
buffer strips are intended to reduce erosion potential and to minimize sediment entry into the 
waterways.  Further, machinery is not to be washed, serviced or fuelled within 100 metres of 
waterways. 
 
All spills or leaks from machinery are to be cleaned up immediately and the debris disposed of at 
an approved location.  Surplus materials, construction waste, and any hazardous materials must 
be removed from the sites and disposed of at an approved facility. 
 
Topsoil and stripping from gravel pits are to be stockpiled adjacent to the pits, and to be used to 
return the pit areas to safe conditions upon completion of aggregate removal operations. 
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Fact: 
Saskatchewan 
Highways use 
only 1 percent of 
the total road 
salts in Canada 
 

Management of Road Salts  
 
Snow and ice conditions on winter roads have a direct impact on road safety.  Application of road 
salts remains the most effective preventative treatment for icy road conditions.  Saskatchewan 
Highways and Transportation recognizes that road salts have adverse effects on the environment 
including impact to the quality of surface and ground water sources.  To ensure the impacts of the 
use of road salts on the environment are minimized, the department is in the process of developing 
a Road Salt Management Plan.  The Road Salt Management Plan will incorporate the 
requirements recently published by Environment Canada in the “Code of Practice for the 
Environmental Management of Road Salts”.       
 
Currently, storage locations for road salts are chosen to avoid contact with water.  All of the storage 
locations comprise highway maintenance yards or salt silo sites adjacent to the highways.  All road 
salts are stored in salt sheds or in silos at these locations.    
 
Pickled sand is salt mixed with sand.  It is spread on the road to increase traction, as well as melt 
snow.  Pickled sand is produced in the maintenance yards by blending sand with road salt.  
Quantities of pickled sand are blended as needed during the winter and it is typically stored in the 
yard on impermeable asphalt pads.   
 
Application rates of salt and pickled sand on highways are dependant on the ice conditions on the 
pavement.  Statistics compiled by Environment Canada show that Saskatchewan Highways uses 
about 1 percent of the total consumption of road salts in Canada. 

 
To further reduce the application of road salts in our province, 
Saskatchewan Highways is exploring new products and technologies.  In 
2003 the Department initiated a pilot project utilizing liquid de-icing 
chemicals with road salt to increase the effectiveness of the road salt as it 
is applied to the pavement.  This project has been quite successful and the 
Department is expanding its fleet of winter maintenance vehicles equipped 
with de-icing chemical applicators.  

 
Operation of Provincial Ferries 
 
All ferries in the Province of Saskatchewan are operated by Saskatchewan Highways and 
Transportation.  Ferries generally operate from mid April to mid-November; however this is 
dependant on ice conditions.   
 
All ferries are registered vessels and are regulated by Transport Canada under the Canada 
Shipping Act.  Ferries are required to: 
• be constructed to Canadian and international standards for seaworthiness, buoyancy, and   

stability in the event of damage to the vessel; 
• carry specific navigating, firefighting and lifesaving equipment; 
• have the required equipment to facilitate the evacuation of passengers in an emergency 

situation (lifeboats and life rafts); 
• be operated by crew members trained in emergency duties, and who can provide safety 

briefings to passengers prior to the vessel’s departure; and 
• plan and test for emergency evacuations.  
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Passengers must disclose transportation of Hazardous Goods across ferries, and Ferry Operators 
will turn away any improperly stored or secured material. 
 
All ferry sites have above ground fuel tanks or are refuelled directly from commercial bulk fuel 
delivery trucks.  Fuelling of ferries is done to prevent any loss of fuel onto the shores or into the 
water.  Any spills or leaks during fuelling are cleaned up immediately and the debris disposed of at 
an approved location.   
 
Maintenance of the road approaches to the ferry crossing that are not provincial highways are 
maintained by the local rural municipalities.  Dredging of the ferry operating channels is required on 
occasion when sediment loading in the river has blocked the operating channel.  Dredging is done 
in compliance with required regulations and only under the authorization of the Department of 
Fisheries and Oceans and Saskatchewan Environment.  All ferry sites are monitored for bank 
erosion.  Bank erosion of sediment into the water body is an environmental concern, as well as a 
concern for the stability of the towers used in the cable operating systems.    
 

6.3 Stewardship Programs and Available Funding 
 

6.3.1 Ducks Unlimited Canada 
 

Wetland, Riparian and Upland Retention  
 
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 and, at the same time, provide 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.  
 

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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Riparian Areas 
 
Riparian areas are the transition zone between upland and wetlands, streams or lakes.  Because 
of increased water availability, this zone is usually characterized by dense vegetation.  Riparian 
areas and 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 
metres of the buffer zone.  A vegetative buffer strip can effectively remove 75 to 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 idenitrification in the 
saturated zone of the soil.  Relatively narrow buffers seem to be very effective in reducing 35 to 
96 percent of nitrogen.  Phosphorus reduction has been found to be 27 to 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 to 100 percent.  In the South 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; they can also be 
dominated by shrub communities, by forest communities, or even by 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 and 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. their function can be impaired or altered by removing 
their disturbance/renewal regime. 
 

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’s capacity to naturally hold 
back runoff during flood events.  Maintaining and restoring wetlands on the landscape reduces 
over-land flow rates and, therefore, potential flooding.   
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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 and site-specific and are affected by the position of the wetland with 
respect to ground water flow systems, geologic characteristics of the substrate, and climate.   
 
Wetlands are complex systems. They retain nutrients in buried sediments, convert inorganic 
nutrients to organic biomass, and their shallow water depth maximizes water-soil contact and, 
therefore, 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 because of 
profuse submersed and emergent plant growth that increases surface area availability for pesticide 
adsorption, plant sequestration, microbial degradation, and from wetland exposure, primarily 
because of adsorption to organic matter in sediments and decomposing litter. 
 
Wetland drainage in the South Saskatchewan River watershed has not been quantified, due in part 
to the lack of good empirical data and, therefore, further study is needed to determine the extent 
and amount of loss.   
 

Impact on Micro-organisms 
 
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 because of 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 micro-organisms 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 
that 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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Figure 38:  Program Acres by Township 
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Ducks Unlimited Canada Programs 
 
Ducks Unlimited Canada (DUC) has been conserving and restoring habitat in Saskatchewan since 
1938.  An array of programs has focused on restoration and enhancement of both wetland and 
upland habitats, improving the landscape for waterfowl and other wildlife.  All Ducks Unlimited 
Canada programs involve partnerships with landowners. All Ducks Unlimited Canada projects with 
an upland component (i.e. haying or grazing) are managed to maximize habitat quality. 
 
Ducks Unlimited Canada 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 Ducks Unlimited Canada projects 
reduce erosion and sedimentation, promote infiltration, and remove nutrients and pesticides. Ducks 
Unlimited Canada upland projects also conserve soil moisture, reduce erosion and sedimentation, 
and remove excess nutrients and pesticides. 
 
In total, 74,790 acres of habitat have been restored or secured in the watershed (Table 8 and 
Figure 38).   Additional information on the various types of programs can be found in Appendix. 
 

Securement Method Wetland Acres Upland Acres Total Acres 

Purchase 1,667.6 7,014.6 8,682.2 
Conservation Easement  37.2 99.6 136.8 
Lease 3,379.0 12,488.3 15,867.3 
Management Agreement 4,306.6 53,878.6 58,185.2 
Conservation Agreement 13,058.6 1,061.1 14,119.7 

Total 22,449.0 52,341.0 74,790.0 

Table 8:  South Saskatchewan River Watershed - Ducks Unlimited Project Summary 

 

6.3.2 Saskatchewan Watershed Authority 
 
The Saskatchewan Watershed Authority delivers stewardship programming to the South 
Saskatchewan River Watershed through the Prairie Stewardship Program.  The goal of the Prairie 
Stewardship Program is to increase awareness of the importance, value, and function of riparian 
and native prairie ecosystems.  Since a watershed includes the river itself, the adjacent land, and 
all the land that drains into the river, upland management is vitally important to watershed health.  
Native prairie has been the main focus in the uplands.  Stewardship of these areas is encouraged 
through extension with individual private landowners, government agencies, and other interested 
organizations.  Public education is essential to protecting watershed health.   
 

Voluntary Stewardship Agreement 
 
As part of the Prairie Stewardship Program, landowners who wish to conserve a parcel of native 
prairie and/or a riparian area may decide to enter into a voluntary stewardship agreement. 
Under such an agreement, landowners volunteer to:  

1. Maintain and protect their native prairie and/or riparian areas to the best of their ability.  
While many landowners already practice good land stewardship, this agreement 
emphasizes the commitment of landowners to continue good management in the future. 
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2. Notify Saskatchewan Watershed Authority of any planned land use change that might 
impact the native prairie and/or riparian areas.  By contacting Saskatchewan Watershed 
Authority before changing land management practices, landowners can access 
information on how to minimize any negative impacts on the site. 

3. Notify Saskatchewan Watershed Authority of any intent to sell or transfer ownership of 
the areas under the agreement.  This will allow Saskatchewan Watershed Authority to 
contact the new owner to offer information on the value of the natural habitat and 
discuss the stewardship program.  

 
In the South Saskatchewan River Watershed, more than 125 landowners have become 
voluntary stewards. 
 

Demonstration Projects 
 
Some Voluntary Stewards may also participate in demonstration projects showcasing Best 
Management Practices for riparian or native prairie health.  The demonstration projects are 
generally designed to provide some benefit to endangered or threatened species, as well as 
basic watershed health.  Key species at risk in the South Saskatchewan River Watershed 
include the Piping Plover and Sprague’s Pipit.  These projects not only benefit habitat and 
wildlife, but they also help landowners to maintain or improve the condition of their land.  
Projects that highlight best management practices include remote watering systems to decrease 
livestock pressure in riparian areas, cross fencing to improve rotational grazing practices, and 
converting cropland to perennial pasture to decrease grazing pressure on native pasture.  In 
recent years, the Saskatchewan Watershed Authority has been promoting the idea of seeding 
native grasses.  Projects are cost-shared between the Saskatchewan Watershed Authority and 
the landowner.  There are currently 35 demonstrations projects in the South Saskatchewan 
River Watershed.  Funding for demonstration projects, as well as field tours and workshops, 
comes from outside sources, and funding sources may change from year to year.  Although the 
target of the funding may be fairly specific, such as for protecting habitat for endangered 
species, all projects relate back to the common belief that healthy uplands lead to healthy 
watersheds, which leads to healthy surface water quality.  

 

Grazing Plans 
 
Planning is an important step in good stewardship.  Participants in the voluntary stewardship 
program have access to resources to aid them in developing grazing plans for pasture 
management over the long term.  Saskatchewan Watershed Authority stewardship staff can 
provide air photos, stocking rate tables, soils maps and technical assistance to help producers 
draw up pasture plans.  Staff may also complete range and riparian health assessments to help 
private landowners determine the health of their land and the corresponding stocking rates.  
These assessments are also a useful teaching method by showing producers how to tune their 
eye to see certain indicating factors, such as basic species composition and litter carryover. 
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Courtesy:  Saskatchewan Watershed Authority 

Courtesy:  Saskatchewan Watershed Authority 

Field Days and Workshops 
 

Because education is essential to motivating change on the landscape, field days highlighting 
best management practices are conducted within the South Saskatchewan River Watershed.  
Several field days have been held in this area in the last few years, including a winter tour 
looking at winter stock watering ideas for locations without a power source.  Educating the 
general public is also essential in changing the perception of the impact that livestock have on 
the landscape.   
 
Miry Creek is a tributary to the South Saskatchewan River.  Greg and Rob Oldhaver, who are 
partners in Gibson Flat Farms, own land along Miry Creek.  Part of their cropland bordering the 
creek was showing signs of salinity and decreased production.  In 2004 they decided to make 
some changes and seed that land to permanent pasture.  Besides being within the boundaries 
of the South Saskatchewan River Watershed, nearby land also provided good potential nesting 
habitat for Burrowing Owls, which are endangered in Saskatchewan.  As a result, the 
Saskatchewan Watershed Authority was able to partner with Gibson Flat Farms in a 
demonstration project.  Miry Creek meanders through this newly grassed land, and the 
permanent forage will be beneficial to water quality by reducing erosion and sedimentation from 
the once bare cropland, and by filtering pesticide residues running off from other cropland.  In 
addition, this new tame pasture will decrease grazing pressure on their native pasture along the 
South Saskatchewan River when used as part of a rotational grazing system. 
 

Decommissioning of Water Wells 
 
Since a drilled or bored well bypasses the overlying protective 
sediment layers, it provides a direct conduit for contaminants to 
reach an aquifer.   The location of a well is an important 
consideration to ensure ground water protection.   Wells should 
be located away from water runs and all potential contaminants 
and should not be located in low areas where surface water will 
pool.  In cases where the well cannot be located on a 
well-drained site, upon completion 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 and, 
therefore, does not have an opportunity to run down the side of 
the casing.   
 
Improper decommissioning or abandonment of wells will 
cause problems which include ground water 
contamination, threats to public safety, damage to 
machinery, and increased liability.  Emphasis on proper 
well decommissioning is critical in protecting water 
supplies.  Decommissioning methods need to be tailored 
for each well, however, some general procedures to 
decommission wells can be provided by the 
Saskatchewan Watershed Authority.   These include 
shock chlorination of the well, filling in the casing with 
clean chlorinated sand for large-diameter wells or 
pressurized bentonite slurry for small-diameter wells,  
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excavating and removing the casing to below the water intake and frost line, capping with a six inch 
bentonite pad, and then backfilling and mounding with clay.  The protection of ground water 
aquifers is dependant upon the overlaying material. Because of fracturing, the permeability of 
glacial tills and clays will be higher in the top few metres, which allows contaminants to move 
quickly through this zone.  With increasing depth, permeability rapidly decreases.  Once a depth of 
10 metres is reached, permeability in clays and tills become very low resulting in very slow 
contaminant movement.  Contaminants will tend to flow vertically in low permeability materials.  As 
well, the clays and till above an aquifer or ground water system act to filter and remove 
contaminants and physically slow 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 help filter out contaminants.  Aquifers 
overlain by sand and especially gravel must be regarded as very sensitive to ground water 
contamination. 
 
To protect ground water resources, the Watershed Advisory Committees would like to develop a 
map of all the known ground water wells in the watershed.  They are in support of working with 
local governments to fund a project that would encourage landowners to properly decommission 
ground water wells. 
 

6.3.3 Saskatchewan Agriculture and Food 
 
Saskatchewan Agriculture and Food cooperated with Manitoba and Alberta agriculture staff to 
develop a publication called Tri-Provincial Manure Application and Use Guidelines that presents 
an agronomic approach to the application of manure to land.  Saskatchewan Agriculture and 
Food’s Agricultural Operations Unit has developed site characterization guidelines to assist 
livestock developers in selecting suitable sites for earthen manure storage. Much of 
Saskatchewan is underlain by glacial till, which is an effective material to securely contain 
manure. 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 model developed by Dr. Lee Barbour of the University of Saskatchewan. 
 
Saskatchewan Watershed Authority and Saskatchewan Agriculture and Food cooperated on the 
development of a publication titled The Stewardship and Economics of Cattle Wintering Sites.  
Staff has also participated in the development of publications on animal mortality management 
and forage production with manure.  Cooperation between the Western Beef Development 
Centre, Saskatchewan Agriculture and Food, Saskatchewan Forage Council, Prairie Farm 
Rehabilitation Administration and Ducks Unlimited Canada resulted in the first annual 
Saskatchewan Pasture School, a hands-on, integrated learning workshop which combines 
classroom and field experience to teach Saskatchewan livestock and forage producers how to 
better manage their forage resource.  Fifty-seven students participated in the first school.  
Saskatchewan Agriculture and Food, along with other agencies, participates on Saskatchewan 
Watershed Authority regional watershed planning committees to provide input into the 
environmental sustainability of development opportunities. 
 

6.3.4 Fisheries and Oceans Canada 
 
Fisheries and Oceans Canada (DFO) works in partnership with local watershed groups, 
provincial and municipal governments, and industry to balance the need for economic 
development with the need to protect fish and their habitats.  In 2003, DFO-Prairies Area 
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launched its community-based stewardship program, Stewardship in Action.  This program was 
conceived as a way to strengthen and expand existing watershed stewardship initiatives 
operating throughout the Prairies.  Its primary objective is to build capacity for 
community-directed fish habitat advocacy, promoting an ethic of ownership and responsibility to 
protect, maintain and restore freshwater fish and fish habitat among the people who influence it 
and affect it.  The Department supports various initiatives including education, research, 
monitoring and evaluation, habitat enhancement and restoration, habitat survey, and inventory 
and mapping initiatives by providing financial and technical support and partnered delivery.  
Over $575,000 has been invested in partnership-based stewardship activities across Alberta, 
Saskatchewan and Manitoba over the past 2 years, leveraging more than $3.2 million in case 
and in-kind resources.  Since 2003, DFO has contributed over $33,000 to stewardship groups 
operating in the Saskatchewan portion of the South Saskatchewan River Watershed.  DFO 
continues to work collaboratively with government agencies, industry, First Nations, 
non-government organizations and citizens to promote ownership and shared responsibility for 
environmental protection that benefits all Canadians. 
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Glossary  
 
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 which 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 
 
Facultative – 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. 
 
Gross drainage area – the area bounded by the height of land between adjacent watersheds 
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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 
 
Median – 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 
 
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 
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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) 
 
Sewage – 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 
 
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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Units and Conversions 
 

Length 
1.0 m =     1.0 metre 
         =   3.28 feet 
         =   39.37 inches 

1.0 km         =   1.0 kilometre 
         =   1,000 metre 
         =   0.621 miles 

Area 
1.0 m2        =   1.0 square metre 
         =   10.76 square feet 

1.0 km2    =   1.0 square kilometre 
     =   1.0 X 106 square metres 
     =   0.386 square miles 
     =   247 acres  
     =   100 hectares 

Volume 
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 

1.0 dam3      =   1.0 cubic decametre 
       =   1000 cubic metres 
       =   220,083 imperial gallons 
       =   0.810 acre feet 
 
1.0 l      =   1.0 litre 
       =   0.221 imperial gallons 
       =   0.264 US gallons 
       =   0.001 cubic metres 
       =   0.035 cubic feet 

Rate 
1.0 igpm      =   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 m3/day   =  1.0 cubic metres per day 
       =   220 imperial gallon per 

minute 
       =   0.0116 litres per second 
       =   35.32 cubic feet per day 

1.0 lps      =   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 
       =   1,000 cubic metres per year 
       =   35,320 cubic feet per year 
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