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Executive Summary 

Increasingly, water is being recognized as not solely a vital, but also a valuable commodity. 

Necessary to life, it is needed for ecological functions, as well as for important social and 

economic activities. In the various river basins, present water supplies are getting limited and 

further expansion of water availability may be a costly measure. As the future economic base in 

Saskatchewan River basins increases, leading to growth in population and industrial 

development, the competition for water could become even fiercer. Climate change may pose 

another threat to the region, partly through reduced water supplies and increased demand. The 

development of sounder water management strategies may become a necessity in the future, and 

such strategies will require comprehension information on future water demand levels.  

Scope of Investigation 

This study was undertaken to estimate current (2010) water demand levels and to forecast them 

for the basin by types for 2020, 2040, and 2060. Water demand was estimated under three 

scenarios: baseline (or business as usual), climate change, and water conservation (adoption of 

water conservation measures) scenarios.  

Saskatchewan water resources are classified into 11 river basins, each of which was a subject of 

inquiry on current and future water demand. These investigations led to the preparation of five 

separate reports, prepared under the auspices of funding from the Saskatchewan Watershed 

Authority. The previous three reports were devoted a detailed investigations of Qu’Appelle River 

Basin, South Saskatchewan River Basin, and North Saskatchewan River Basin, respectively. The 

remaining eight river basins are reported in this study.  They are referred to as “selected river 

basins” of Saskatchewan in this report. 

Methodology Overview 

The total water demand was divided into broad two classes of demands: One, which results from 

socio-economic activities, called direct anthropogenic (or just anthropogenic) water demand, and 

Two, that which is subject to natural and policy related factors, called indirect anthropogenic 

water demand.  

The first type of demand – direct anthropogenic water demand, results from several types of 

economic and social activities. Some of these activities are related to production of goods, while 

others need water for sustenance and related social activities. The total water demand for a given 

type was estimated by applying water demand coefficients and scales of economic or social 

activity. Four major sectors of water demands were identified, namely agriculture, 

industry/mining, municipal/domestic, and recreation. Within each of these, individual activities 

were identified.   
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The second category of water demand included four types: evaporation, apportionment of water 

as subject to the Prairie Provinces Water Board agreement, meeting of instream water flow 

needs, and requirements for environmental protection/preservation.  

In this study, future water demands (for the years 2020, 2040, and 2060) were estimated for each 

watershed for the three above-noted scenarios. The Baseline Scenario assumed that trends based 

on past data will continue into the future. For the Climate Change Scenario, water demand was 

affected by changes in climate characteristics and by occurrences of extreme events. Water 

demand coefficients for any water demand related activity exposed to these conditions were 

adjusted for the future periods. The third scenario – water conservation – assumed that the 

province has developed a water conservation policy and measures have been adopted by various 

water users to reduce their demands. All modifications in water demand coefficients that result 

from the climate change or water conservation scenarios were based on a review of previous 

studies.  

In general, each water demand estimate has represented the product of the physical scale of an 

economic activity and its water demand coefficient. Since the water demand coefficient varies 

from one type of economic activity to another, careful identifications of such activities was done 

as a first step. The other consideration was to match the available information to a river basin 

level. This aim was accomplished by developing correspondence relationships between the river 

basin boundary and administrative boundaries of a region for which information is routinely 

reported. After determining the physical scale of an activity within the sector, the water demand 

coefficient was estimated. In some cases, these figures were based on trend analysis using past 

data. In other cases, they were based on industry related data on production.  

The projection of the physical activity for a water demand activity within a sector was made for 

the 2020 to 2060 period. In most cases, it was a simple projection of past trends. In some cases, 

the current situation was assumed to hold for the future periods. Still in other cases, industry 

based information was again used.  

Water Demand Estimates under Baseline Scenario 

Water demand in the Saskatchewan Selected River Basins was estimated for 2010 at 2,514,557 

dam
3
, of which direct anthropogenic demands accounted for 395,501dam

3 
(or 15.7% of the total). 

Decrease in gas and oil exploitation and production (especially in Missouri and Souris 

Watersheds), together with changes in the power generation sector (Souris Watershed) are the 

main forces behind the change in water demand.  This proportion is expected to slightly decrease 

in the future: by 2060, such activities will account for 15.4% of the total water. By year 2060, the 

basin will experience a decrease of 2% in the total direct anthropogenic water demand (Table 

ES.1). The total water demand in these basins is drawn from two sources: water from within the 

river basin, and water received from other basins, called interbasin transfer (IBT). This situation 
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is observed only in the Saskatchewan River Basin, where two communities receive water 

through a pipeline that originated in the South Saskatchewan River Basin.   

Table ES.1: Water Demand in the Saskatchewan Selected River Basins, Baseline Scenario, 

2010-2060 

Sector 
Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

Agriculture 300,599 303,206 306,807 310,804 

Industry/Mining 58,710 66,171 54,474 34,323 

Municipal (Domestic) 36,009 36,426 38,688 42,254 

Recreational 183 196 224 253 

Total Direct Anthropogenic Water 

Demand Excluding Interbasin 

Transfer (IBT) 

395,501 405,999 400,193 387,634 

IBT 104 99 97 95 

Total Direct Anthropogenic Water 

Demand Including IBT 
395,605 406,098 400,290 387,729 

Indirect Anthropogenic Water 

Demands 
2,119,056 2,119,056 2,119,056 2,119,056 

Total Water Demand Excluding IBT 2,514,557 2,525,055 2,519,249 2,506,690 

Total Water Demand Including IBT 2,514,661 2,525,154 2,519,346 2,506,785 

% Increase in Direct Anthropogenic 

Water Demand over 2010 

  
2.7% 1.2% -2.0% 

% Increase in Total Water Demand Over 2010 0.4% 0.2% -0.3% 

Hydroelectric Power Generation Water 

Release 
3,677,128 3,677,128 4,520,728 4,520,728 

         * Totals may not add precisely due to rounding 

 

As shown in Figure ES.1, total indirect anthropogenic water demand in the future was set equal 

to the 2010 level, since all these demands are related to availability of water, which in the future 

may be affected by a set of natural factors and policy changes. Over the 2010-2060 period, this 

amount was estimated to be 2,119,056 dam
3
. By 2060, total water demand in the basin would 

decrease to 2,506,690 dam
3
 – shrinkage by of 0.3% of the 2010 level. 

The total direct anthropogenic water demand represents a sum of four types of socio-economic 

activities: (i) water required for agricultural production and related activities; (ii) water needed 

by industries and for mining; (iii) water demand by people living in various communities in the 

basin, collectively called municipal and domestic water demands; and (iv) water needs for 

recreational and related human activities. These water demands are expected to decrease over 
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time. In total, direct anthropogenic water demand in the basin will decrease to 388 thousand 

dam
3
 in 2060, compared to its present level of only 395 thousand dam

3
. As shown in Figure 

ES.2, much of this becoming can be credited to power generation and mining/industrial water 

demand, and within that amount, to oil and gas production. Agricultural and domestic water 

demands are expected to increase, but not by a significant percentile. 

 

 

Figure ES.1: Distribution of Total Water Demand in the Saskatchewan Selected River 

Basins by Major Categories of Demand, Baseline Scenario, 2010 – 2060 

Figure ES.2: Trend in Water Demand for Anthropogenic Purposes by Type of Demand, 

Saskatchewan Selected River Basins, Baseline Scenario, 2010 – 2060 
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As a result of varying trends over the 2010-2060 period, the composition of the total direct 

anthropogenic water demand will change. As shown in Figure ES.3, by 2060, agriculture will 

increase its share of the total to 80%, as opposed to 76% in 2010. Industrial and mining water 

demand share will decrease from the present 15% to 9%. 

 

Figure ES.3: Distribution of Total Direct Anthropogenic Water Demand by Type of 

Demand in the Saskatchewan Selected River Basins, Baseline Scenario, 2010 and 2060 

 

In addition to the above set of water demands in these basins, certain amount of water is also 

needed to generate hydroelectric power. This amount is estimated for 2010 at 3.7 million dam
3
, 

increasing to 4.5 million dam
3
 by 2010.  

Water Demand Estimates under Climate Change Scenario 

As noted above, in addition to the baseline forecasts of water demand, in this study two other 

scenarios were chosen for making these forecasts. One of these scenarios is climate change. 

Climate change can have an impact both on water supplies (availability) as well as on water 

demand. However, in this study, the investigation was limited to water demand aspects. Even 

here, several difficulties were encountered in making these estimates. One such problem was the 

availability of information on the nature of climate change for the basin and on its impact on 

water demand. Therefore, the basis for making these forecasts is relatively weak, and more 

research information needs to be generated in the specific context of Saskatchewan’s situation. 

The following results are based on the limited, but current state of knowledge. 

The possible effects of climate change on the direct anthropogenic and indirect anthropogenic 

water demand activities in the Selected Saskatchewan River Basins are presented in Table ES.2.  
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Since indirect anthropogenic water demands are governed by natural changes in the water supply 

and by policy changes, these demands were made constant at their respective 2010 level, except 

for the evaporation losses. As supply of water under climate change becomes available, these 

estimates will need to be revised.  

Table ES.2: Water Demand under Climate Change Scenario, Saskatchewan Selected 

River Basins, 2010 – 2060 

Sector 
Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

Agriculture 300,599 303,206 341,059 365,483 

Industry/Mining 58,710 66,171 55,082 35,114 

Municipal (Domestic) 36,009 36,426 39,617 44,364 

Recreational 183 196 229 265 

Total Direct Anthropogenic Water 

Demand Excluding IBT 
395,501 405,999 435,988 445,226 

IBT 104 99 99 100 

Total Direct Anthropogenic Water 

Demand Including IBT 
395,605 406,098 436,087 445,326 

Indirect Anthropogenic Water 

Demands 
2,119,056 2,119,056 2,224,976 2,330,927 

Total Water Demand Excluding IBT 2,514,557 2,525,055 2,660,964 2,776,152 

Total Water Demand Including IBT 2,514,661 2,525,154 2,661,063 2,776,252 

% Increase in Direct Anthropogenic 

Water Demand over 2010 

  
2.7% 10.2% 12.6% 

% Increase in Total Water Demand Over 2010 0.4% 5.8% 10.4% 

Hydroelectric Power Generation Water 

Release 
3,677,128 3,677,128 4,520,728 4,520,728 

* Totals may not add precisely due to rounding 

 

In addition, higher growing season temperatures will have a significant impact on the agricultural 

sector, as both crops and livestock will demand more water. The evaporation from water bodies, 

which is already a major indirect anthropogenic water demand, is one of the major increases that 

can be expected with climate change. The total water demand for direct anthropogenic purposes 

is expected to increase by 12.6% of its 2010 level.  

Water Demand Estimates under Water Conservation Scenario 

The effects of water conservation measures on the water demand activities in the Saskatchewan 

Selected River Basins are presented in Table ES.3. Agricultural and industrial adoption of water 
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conservation techniques and technologies has the greatest impact on the direct anthropogenic 

demand for water. However, the potential success of most water conservation measures is 

partially dependent on legislations and regulations that may be in place in the future.  

 

 

Table ES.3: Water Demand under Water Conservation Scenario, Saskatchewan Selected 

River Basins, 2010-2060 

Sector 
Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

Agriculture 300,599 279,469 262,299 251,054 

Industry/Mining 58,710 62,312 49,752 30,685 

Municipal (Domestic) 36,009 41,521 43,412 45,909 

Recreational 183 195 221 245 

Total Direct Anthropogenic Water 

Demand Excluding IBT 
395,501 383,496 355,685 327,893 

IBT 104 99 96 92 

Total Direct Anthropogenic Water 

Demand Including IBT 
395,605 383,595 355,781 327,985 

Indirect Anthropogenic Water 

Demands 
2,119,056 2,119,056 2,119,056 2,119,056 

Total Water Demand Excluding IBT 2,514,557 2,502,552 2,474,741 2,446,949 

Total Water Demand Including IBT 2,514,661 2,502,651 2,474,837 2,447,041 

% Increase in Direct Anthropogenic 

Water Demand Over 2010 

  
-3.0% -10.1% -17.1% 

% Increase in Total Water Demand Over 2010 -0.5% -1.6% -2.7% 

Hydroelectric Power Generation Water 

Release 
3,677,128 3,677,128 4,520,728 4,520,728 

 * Totals may not add precisely due to rounding 

 

 

The total water demand for direct anthropogenic purposes is estimated to be 328 thousand dam
3
 

by 2060 – a decrease of approximately 17% from the 2010 level. Relative to the baseline 

scenario, water conservation could reduce direct anthropogenic water demand by 15.4% of the 

baseline estimate in 2060 (Table ES.4). Much of this decrease will likely occur through reduction 

in the agricultural, industrial, and plus mining water demands. 
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Table ES.4: Relative Change in Water Demand in the Selected Saskatchewan  

River Basins by Type of Demand under the Water Conservation  

Scenario Relative to Baseline, 2060 

Type of Demand 

Change (Decrease) in 

2060 level as % of 

2010 Level 

Agriculture -19.2% 

Industry/Mining -10.6% 

Municipal (Domestic and Industrial) 8.7% 

Recreational  -2.9% 

Total Direct Anthropogenic Water 

Demand 
-15.4% 

 

Water Demand by Source of Water 

Most of the water for various demands is either met through surface water or groundwater 

sources. In some cases, groundwater is used to supplement any periodic shortfalls in surface 

water availability. Unfortunately, data for total water demand by source of water are not very 

precise. Some information is available, but other estimates are based on assumptions. Estimated 

water demand by type is shown in Table ES.5. Based on these estimates, it appears likely that 

surface water demand will maintain its share of the total water demand in these basins. The 

proportion of surface water demand to total water demand remains fairly steady from 86.6% in 

2010 to 86.9% by 2060, as shown in Figure ES.4. 

 

Table ES.5: Distribution of Total Anthropogenic Within Basin Water  

Demand by Source of Water, Selected Saskatchewan River  

Basins, Baseline Scenario, 2010 - 2060 

Particulars 2010 2020 2040 2060 

Surface Water (dam
3
)  342,670 351,599 347,512 336,913 

Groundwater (dam
3
) 52,831 54,400 52,681 50,721 

Total Water Demand 

(dam
3
) 

395,501 405,999 400,193 387,634 

Groundwater % of Total 

Demand 
86.6% 86.6% 86.8% 86.9% 

 

 

Summary 

A minor decrease in the total water demand for various anthropogenic purposes is expected in 

the Selected Saskatchewan River Basins by 2060. These changes for the three scenarios and for 

the 2010 - 2060 period are shown in Figure ES.5.  
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(Figures in each bar are quantity of water demand in dam

3
) 

Figure ES.4: Proportion of Surface Water Demand to Total Anthropogenic 

Water Demand, Selected Saskatchewan River Basins, 2010 - 2060 

 

 
Figure ES.5: Direct Anthropogenic Water Demand under Alternate Study Scenarios in 

dam
3
, Selected Saskatchewan River Basins, 2010-2060 
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Under baseline assumptions, this decrease is expected to equal 2% of the 2010 level. Under 

climate change, increases are expected, estimated to be 14.9% over the 2060 baseline water 

demand level. The adoption of water conservation measures by water users has the potential to 

reduce future water demand. Relative to the baseline scenario estimate, this reduction could be in 

the magnitude of 15.4%. However, the effectiveness of such measures will depend heavily on 

any policy measures undertaken by the provincial government and other jurisdictions.   

The need for water conservation measures, including a demand for economic instruments has 

been suggested by the National Roundtable on Economy and Environment. The Roundtable also 

observes that “Recognizing that accurate water forecasting requires improving how we measure 

and report water-quantity data; governments and industry should work collaboratively to develop 

appropriate measurement and reporting requirements on a sector-by-sector basis” (NRTEE, 

2012). 

This study exhibits a number of limitations. There are several data deficiencies related to factors 

that affect water demand. For instance, data on economic activities affecting water demand in the 

some northern river basins is poor; the impact of climate change on the basin’s water demand is 

a relatively unstudied subject; water conservation experience also suffers from similar 

deficiency. Also, this study treated each river basin as a single entity, although significant 

variability in the water demand may exist within a given basin. The identification of these water 

stress pockets should to be done in conjunction with water supply information under alternative 

scenarios.  
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Chapter 1 

Introduction 

1.1 Background 

Fresh water is our life line – it supports our economic activity and sustains our society, and 

maintains our culture. It is therefore an essential element in the broad functioning of all 

economic activities and sectors. Although a common myth is that Canada is fortunate to have 

plentiful freshwater resources, in reality there is a mismatch. Most of the water is available in 

northern Canada where low or no population resides. The more populated areas of southern 

Canada have a relatively low availability of water, and this situation creates an increased need 

for effective water management. Parts of southern Saskatchewan face similar situations with 

respect to water availability. 

Water is a basic necessity of life and an essential natural resource for various sectors of the 

economy. As an important natural resource, water serves various purposes, including agricultural 

production, electricity generation, human consumption, industrial and commercial economic 

activity, and recreation, among others. In recent times, there has been increasing controversy and 

competition among various users of water as supplies are no longer meeting demands in some 

locations. This situation could be accentuated by future climate change, since there could be an 

increased need for water for irrigation. Economic development activities may also assert the 

same type of pressure on existing water supplies.   

Saskatchewan has both surface water and groundwater. Groundwater is a buried treasure 

(Nowlan, 2005). However, data and information on it remains very scarce (Rivera, 2005). For 

surface water, the province is divided into 29 watersheds, further aggregated into 14 drainage 

(river) basins.  

1.2 Water Management Issues 

Water is a limited resource globally, but in semi-arid regions, such as in parts of Saskatchewan, 

this problem is even more acute. At the same time, society is increasingly concerned about water 

quality and environmental issues in general, and with those related to water in particular. In the 

past, the major issue in water management was water availability. To assist with this, many 

traditional steps have been taken, including additional storage of water, reducing variability in 

river flows, and redirect and utilization of groundwater flows (Cohen et al., 2004). As sources for 

supply enhancement dwindle, water resource management is leaning towards demand 

management.  
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In the past decades, policies have been focused on supply management, but recently, there has 

been a transition from water-supply management to water-demand management in order to strike 

a balance between supply and demand, and ensuring efficient consumption of water. Studies 

have shown that with the past and present trend in competition for water demand in different 

locations, water demand will continue to increase as population increases and as alternative 

demands of water emerge. This study is relevant in the context of appropriate policy and 

planning on water supply and demand by policy makers. It is felt that such policies should be 

built on a better understanding of past and present trends of water consumption, climate change, 

population dynamics, migration, and changes in both socioeconomic and demographic 

characteristics of water consumers. This is important because the development of appropriate 

policies and programs requires good information on the current level of water demand by 

different users (Kulshreshtha, 1996). This study is therefore relevant for future planning and 

management of water supply systems in western Canada. 

Demand management involves ways and means to reduce wasteful water demand. Such 

measures are needed since, in some regions, available freshwater is in adequate to local demand, 

and diverting it from other regions is replete with economic and political problems. Similarly, in 

some areas, facilities to treat, distribute, and discharge water may also be in adequate to meet 

expanding demands. In fact, in a Saskatchewan Water Corporation survey conducted in 1994, of 

the 597 communities responding to the survey, 172 indicated that water supply is a constraint to 

their future economic growth (Kulshreshtha, 1994). Miller et al. (2000) suggest that rural water 

resources are also stressed in many ways, affecting rural development; it is now, and will 

continue to be, limited by a wide variety of water issues.  

The contamination of freshwater bodies is another critical issue in various parts of 

Saskatchewan. Run-off from farm land and nutrient loadings as a result of intensive agricultural 

practices lead to further deterioration of water quality for many demands. This further reduces 

water availability (both surface water and groundwater).  

In addition to the above issues, future water availability will also be affected by climate change. 

The Intergovernmental Panel on Climate Change (IPCC) has indicated that among the most 

important impacts of climate change will be its effect on the hydrologic cycle and on water 

management systems (Ayibotele, 1992). For the Canadian prairies, Byrne et al. (2010) has stated 

that “much of the western half of the continent is showing historical trends that suggest an 

increasing influence of the dry tropical climate. Consequently, we can expect negative impacts 

on all watersheds originating in the Rocky Mountains and on the western Prairies”. Similar 

conclusions have been reported by Whitefield et al. (2004). At the same time, the demand for 

water is expected to increase with climate change, presenting a situation of conflict among water 

users. Resolving conflicts in water resources through proper demand management (demand of 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  3 

 

appropriate economic, legal, and institutional mechanisms) has been proposed by the Dublin 

Statement in 1992 (See ICWE, 1992).  

Demand management has been recognized as a manner by which future water management 

should be considered along with traditionally used supply enhancement. Water demand 

management, according to Brooks and Peters (1988), is defined as “any measure that reduces 

average or peak water withdrawals from surface or groundwater sources without increasing the 

extent to which wastewater is degraded.” The starting point in this process is knowledge of 

current water demand. However, in order to develop sustainable water management, information 

on the future is equally important. As the NRTEE (2012) indicates, “Governments should 

develop new predictive tools such as water forecasting to improve their understanding of where 

and when water demands might increase. The information provided by forecasts will be 

important to inform water allocations and management strategies in the future.”  

 

Of the fourteen river basins in the province, water demand in three of them – Qu’Appelle River 

Basin, South Saskatchewan River Basin, and the North Saskatchewan River Basin, was 

investigated in more detail and have been reported in Kulshreshtha et al. (2012a, 2012b, and 

2012c). This study is devoted to the remaining Saskatchewan river basins. 

1.3 Objectives and Scope of the Study 

This study was designed to estimate water demand in eight selected river basins of 

Saskatchewan.
1
 Water demand estimates are developed both for the current period (Year 2010) 

and for future time periods (Years 2020, 2040, and 2060). The estimation is done through a 

disaggregated approach/method. Both consumptive and non-consumptive water demands are 

included. Factors affecting demand included population (or physical activity requiring water), 

policy measures, and climate change.  

1.4 Organization of the Report 

The rest of this report is divided into 11 chapters. Chapter Two provides an overview of the 

study and regional disaggregation, along with a summary of methods for estimating and future 

                                                 

 

1
 Three river basins were excluded from this report -- Qu’Appelle River Basin, South Saskatchewan River Basin, 

and North Saskatchewan River Basin, since they were a subject of separate reports. In addition, the most northern 

four basins were aggregated into a single basin, called Northern Basins.    
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current water demand in the basin. All current and future water demand estimates by various 

sectors in a given river basin are provided in a single chapter. These are arranged as follows: 

 Chapter 3 – Souris River Basin; 

 Chapter 4 – Missouri River Basin; 

 Chapter 5 – Cypress Hills (North Slope) River Basin; 

 Chapter 6 – Old Wives Lake Basin; 

 Chapter 7 – Saskatchewan River Basin; 

 Chapter 8 – Assiniboine River Basin; 

 Chapter 9 – Lake Winnipegosis Basin; 

 Chapter 10 – Northern River Basins. 

Following these chapters, a summary of these results is presented in Chapter 11. Pertinent details 

for each river basin are presented in appendices at the back of the report. Each of the above 

chapters includes an introduction to the basin, and details of various direct anthropogenic and 

indirect anthropogenic water demands. 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  5 

 

Chapter 2 

Overview of Study Method of Estimation  

of Water Demand  
 

This chapter provides the scope of investigation and a review of methods for the estimation of 

water demand in the selected eight river basins of Saskatchewan. This explanation is divided into 

five sections. Section 2.1 provides the study’s time periods for estimating water demand. This 

part is followed in Section 2.2 by brief descriptions of the locations of selected river basins, since 

a more detailed description is provided in each of the subsequent chapters. In Section 2.3 the 

method of estimation for current water demand is described, then followed in Section 2.4 by the 

method of estimation for future time periods. The last section (Section 2.5) includes a description 

of study scenarios and their implications for water demand level.   

2.1 Selection of Time Period of Study 

As noted in Chapter 1, water demand for the eight selected river basins of Saskatchewan was 

estimated for both current and future time periods. The current time selected was the year 2010. 

For the future, three representation times were selected: years 2020, 2040, and 2060.  

Future water demand was based on a number of assumptions that were necessary in order to 

develop these forecasts. All estimations were based on either available secondary data or on data 

received from Saskatchewan Watershed Authority. 

2.2 Location of the Study River Basins 

The eleven Saskatchewan River basins selected for this study are shown in Figure 2.1. Although 

in total there are 14 river basins in Saskatchewan, as noted in Chapter 1, three of these river 

basins were given more detailed estimations of water demand trends and were excluded from this 

report.  

Of the remaining 11 river basins, seven river basins were treated as separate single basins, while 

a new aggregated river basin, called the Northern River Basins, was created by amalgamating 

four northern drainage basins. These consisted of Churchill River Basin, Athabasca River Basin, 

Kasba Lake Basin, and Tazin River Basin. For all estimation purposes, these four basins were 

treated as a single entity. The remaining seven basins plus the Northern River Basins comprise 

the subject of inquiry in this report.  
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Figure 2.1: Map of Saskatchewan Showing Study River Basins  
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2.3 Overview of Methodology 

2.3.1 Nomenclature of Water Demand 

Water demand in a river basin can be described through various terms/concepts. In the literature, 

a variety of terms have been used, often synonymously, with water demand. However, it should 

be noted that water demand is an economic concept and unless water users pay a price for the 

water, adjusting their water demand in reaction to a change in its price (along with other 

economic indicators), water demand is a very distinct concept compared to the others. 

Furthermore, the estimation of water demand requires micro-level data under period of different 

price levels. Since such data were not available for this study, and collection of primary data was 

considered beyond the scope of this project, this study has estimated water demand in a special 

manner. If water users are paying a price for water, then their current water demand level is a 

point on the demand function.   

All water demands are either induced by economic (including social) activities, and thus could 

be directly related to humans. In this study, these water demands are called “Direct 

Anthropogenic Water Demands”. In addition, there may be several other types of demands 

which may be either indirectly related to human activity (for example, construction of reservoirs 

resulting in evaporation of water, or apportionment water demand determined by policy 

decisions) or determined by natural phenomenon. In this study, these water demands are called 

“Indirect Anthropogenic Water Demands.”  

Within each of these water demands, further classifications can be made. For example, some 

demands are consumptive in nature (where in all or some of the water used is lost and not 

returned to the original source), while others are non-consumptive demands (where in no water is 

lost).
2
 Examples of these two types of water demands are shown in Table 2.1.  

Conceptually, a total of 12 types of water demands in these basins can be identified -- eight 

direct anthropogenic
3
 and four indirect anthropogenic. Of the eight direct anthropogenic water 

demands, four can be classified as consumptive while the other four as non-consumptive, In the 

consumptive water demands, all or some part of the water is not available to other users 

(assumed to be lost and hence, called consumed). In contrast, in the non-consumptive water 

demands, the quantity of water is not affected after its demand. Indirect anthropogenic water 

                                                 

 

2
 However, water returned in some demands may not be in the same location. For example, water demand for hydro 

power generation is released at a different location downstream.  

3
 In the subsequent discussion “direct anthropogenic’ is used synonymously with ‘anthropogenic’ water use. 
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demands have two non-consumptive and two consumptive water demands. It should be noted 

that not all basins have all these demands.  

Table 2.1: Types of Water Demand in Selected Saskatchewan River Basins 

Consumptive Water Demand Non-Consumptive Water 

Demand 

Direct Anthropogenic Water Demands 

(1) Agricultural water demand: Further subdivided into five 

types: 

 Irrigation water demand 

 Crop Production related water demand 

 Stockwatering  

 Nurseries and Greenhouse water demand  

 Aquaculture related water demand  

(1) Recreation water demand 

(Active and Passive Water 

Recreational activities) 

(2) Industrial and Mining related water demand  

 Industrial (Manufacturing) related water demand, 

including Intensive livestock operations, Biofuel 

processing, and other agricultural processing (Not 

served by a municipal system) 

 Mining water demand for metal and non-metal mining, 

and for oil and gas production 

(2) Hunting water demand 

(Waterfowl) 

(3) Transportation related 

water demand  

(4) Hydroelectric power 

generation  

(3) Municipal and domestic water demand, which can be 

further divided into the following types: 

 Municipal water demand to include residential, 

manufacturing, commercial, and other water demands 

 Non-municipal domestic water demand 

 Farm domestic water demand 

 Other domestic water demand  

(3a)       Recreational communities and site maintenance 

(4) Thermal Power Generation water demand 

Indirect Anthropogenic Water Demands 

(5) Evaporation water demand (5) Instream water demand 

(6) Apportionment water demand (6) Environmental water 

Demand 

 

The major direct anthropogenic consumptive water demands in this study include water required 

by four sectors: Agriculture sector (to include agriculture and food production activities); 
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Industry/mining production (to include metal and non-metal mining, oil and gas production, 

power generation, and manufacturing); Municipal/Domestic sector (water demanded by people 

living in various types of communities); and Recreation (to include water use for maintaining 

sites for recreational purposes and for resort communities). The latter demand could be, in part, 

non-consumptive, since it may include water needed for various recreational activities including 

swimming, hunting (waterfowl), and camping, among others. Hydroelectric power generation 

requires water to be released to turbines where in no water is lost, as it is available further 

downstream to other users. This water demand is estimated, but not added to other water 

demands in the basin.  

Although most of these water users withdraw water from surface water bodies, a limited quantity 

of domestic, farm related, mining, and industrial water demand is obtained from groundwater 

sources. Many of these demands have a return flow, making water consumption smaller than 

total water intake. This return flow varies for various water demands. 

In addition to water demands for socio-economic activities within the basin, four of the types, 

called indirect anthropogenic demands are relevant. Most important among these are evaporation 

and apportionment water demands. The first one is associated with large water bodies (such as 

lakes, reservoirs, and even rivers and streams). The second water demand is directed by 

regulations and agreements. The consumptive indirect anthropogenic water demands include 

instream water needs, and water diverted to environmental projects.  

2.3.2 Overview of Method of Estimating Current Water Demand 

The total water demand for a given river basin in this study was estimated as a sum of two major 

categories: Direct Anthropogenic and Indirect Anthropogenic. The direct anthropogenic water 

demand represents a sum of four types of water demands: (1) Agricultural and related 

production; (2) Industry/Mining; (3) Municipal and domestic; and (4) Recreational purposes. 

Similarly, the indirect anthropogenic water demands are: (1) Evaporation water demand; (2) 

Apportionment water demand; (3) Environmental water demand; and (4) Instream water needs 

related water demand. 

Agricultural water demand includes a variety of water demands, mainly for irrigation, but also 

requirements by dryland farmers for crop production, livestock watering and other related 

demands for agriculture and fish production. On account of a lack of time series data on 

production and actual demand, total water demand was simply computed as a product of scale 

(physical measure such as area or size of activity) and an estimated water demand coefficient. 

The latter was estimated by the specific features of the demand in question. 

The total water demand for Industry/mining sector included several types of water demands as 

well. Included here were potash mining, oil and gas drilling, metal and other non-metal mining, 
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manufacturing, and power generation. Estimations were made by the scale of production times 

the respective water demand coefficient.  

Domestic water demand was estimated by disaggregating the population by place of residence. 

This led to development of several categories of communities. All communities within each 

basin were arranged in a hierarchical order in terms of the services provided.  This led to 

communities with municipal and non-municipal water distribution systems. The former included 

urban (cities and towns) jurisdictions with a municipal water distribution system. Municipal 

water demand includes a combination of water demands – residential, manufacturing, 

commercial, and other service industries, public water demands, and other water demands. 

Available data did not permit a breakdown of this total water demand,
4
 so in this study, such a 

breakdown was not attempted. Large industrial users that do not receive water through a 

municipal system were excluded and treated instead as a separate category of water demand.  

Recreational water demand represents a sum of two components: One, water demanded by 

residents in the resorts or recreation communities, and Two, water demanded for maintaining 

parks and other recreational sites.  

The total indirect anthropogenic water use was a sum of four types of water demands, each of 

them estimated individually.  

2.3.3 Review of Literature 

The study methodology for a particular water demand was designed following a review of the 

literature. More details on this literature review are presented in Kulshreshtha et al. (2012a). A 

summary of this review includes a number of observations, including the following: 

 There have not been many Canadian studies reporting different types of water demand 

estimation.  

 Different types of methodologies are needed for different types of water demands. The 

choice of a particular approach depends, to a certain extent, on the scenario for the 

consideration, but largely on data availability.  

                                                 

 

4
 Information of this breakdown may be available at the municipal water utility level. Although this information 

could be collected from surveying each of these institutions, this was considered beyond the resources of this study. 

This work is left for future research in this area.  
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 Given the number of studies that have adopted various methodologies and the inherent 

limitations of each approach, the multivariate regression analysis approach and that 

employing water demand coefficients for forecasting water demand are most common.  

 The latter approach is more common where time series data are not available.  

Given that time series data on various determinants of water demand were not available, in this 

study the water demand coefficient method was followed. 

2.3.4 Correspondence between Administrative Boundaries and the River Basins 

In Canada, much of the secondary data are collected by administrative boundaries. Examples of 

these include rural municipalities, census divisions, census agriculture regions, towns, villages, 

and First Nations Reservations, among others. Since river basin boundaries do not always 

coincide with administrative boundaries, some basis of correspondence among these regions and 

the river basin is required. Under the strict assumption that economic activity is evenly 

distributed throughout the administrative region, the proportion of a river basin’s area in a given 

administrative region could be used to determine particulars for the river basin. This procedure is 

followed in this study.  

In order to develop the correspondence, a table showing the relationship among the various river 

basins and these administrative regions was created. The criterion employed was the physical 

area within each administrative region that fell within the river basin. Other details were assumed 

to be perfectly related to the physical area. This criterion worked well for those administrative 

regions that were wholly within the river basin. For those that were partially within the river 

basin, an overlay of the river basin map and the administrative boundaries map was applied. 

Proportions were based on a visual estimate of the area within the basin. The resulting tables for 

each basin are shown as appendices. These appendixes include relationships for census divisions, 

for census agricultural districts, and for rural municipalities.  

2.3.5  Methodology for Estimation by Type of Water Demand 

As noted above, direct anthropogenic water demand for a given river basin was estimated for 

four sectors: agriculture, industrial and mining, municipal, and recreation. Because of a limited 

amount of time series information on price and quantity of water demand, water demand 

functions could not be estimated. As the next best alternative, the estimation of current water 

demand in this study was based on a water demand coefficient multiplied by the level of 

economic activity in question. Methods were modified where time series data were available. 

The details on the methodology adopted for various types of water demands are provided in this 

section.  
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2.3.5.1 Agricultural Water Demand 

Agricultural water demand, in this study, was estimated in a disaggregated manner. The total 

agricultural water demand was divided into the following five types: (1) Irrigation water 

demand; (2) Stock watering; (3) Crop Production related water demand; (4) Nurseries and 

greenhouse water demand; and (5) Aquaculture related water demand. The specific methodology 

followed for each of these demands is described below. 

The total irrigation water demand requests a product of irrigated area and the average quantity of 

water used for irrigation. Since irrigation is a supplementary demand of water, precipitation and 

temperature (which is measured through the demand of evapotranspiration) play important role 

in determining the amount of water needed for a given crop. Since evapotranspiration varies 

from year to year, irrigation water demand also has yearly variability. Furthermore, in some 

basins, irrigation is provided through irrigation districts, as well as by producers having direct 

access to water. Private irrigators develop their own systems of water withdrawal from the local 

water body and of its delivery to the farm gate. Both of these issues were taken into account in 

estimating irrigation water demand for the basin. More details on this methodology are provided 

within each basin chapter.  

For the dryland crop production demand water is required primarily for herbicide application. 

This water demand was estimated by the crop mix in each of the eight basins, along with tillage 

practices, rotations followed, and average amount of water needed for such applications.  

The livestock water demand was estimated following the water requirements approach. Since 

water requirements for different types of livestock are dissimilar, a disaggregated approach was 

undertaken. This required information on the livestock inventory by type of livestock, which was 

obtained from Statistics Canada (2006 and 2011a) and from Agriculture Statistics of the 

Saskatchewan Ministry of Agriculture (2011b). These data included beef cattle, dairy, hogs and 

sheep for 2010 and were available at the Crop District (Census Agriculture Region) level.  Other 

livestock populations were obtained at the crop district level from Statistics Canada (2006).  

These data cover livestock raised on intensive livestock operations in Saskatchewan. These data 

were obtained from Sask Pork (2011) for hog operations, Saskatchewan Ministry of Agriculture 

(2008) for feedlot cattle and dairy operations, and from Saskatchewan Turkey Producers 

Marketing Board (2011) for turkeys producing operations.  The categories of hog, feedlot cattle, 

turkey and dairy production within a crop district were adjusted to the given river basin where 

the production took place.  

The location of cattle feedlots in Saskatchewan, along with the in stated capacity ranges were 

obtained from Saskatchewan Ministry of Agriculture (2008). These data were used to estimate 

feedlot capacity within a river basin. To estimate the number of cattle fed in the feedlots in a 

year, those with a stated capacity of 10,000 head or greater were multiplied by a factor 1.44 

(indicative of number of times these feedlots are filled) those feedlots with less than 10,000 head 
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capacity were assumed to be filled once.  The mid-range of the production capacity was used for 

feedlots with less than 10,000 animals.   

Provincial level data for greenhouse and nurseries were obtained from Statistics Canada (2010). 

According to this source, there were 145 greenhouse and 35 nurseries in Saskatchewan. The area 

of greenhouses in Saskatchewan has decreased from 235,254 m
2 

in 2007 to 187,626 m
2
 in 2010 -

- a decline of 20% (Statistics Canada, 2010). Bedding plants and potted plants are the in main 

products, along with the production of vegetables in approximately 12,000 of 187,626 m
2 

of 

greenhouse area in Saskatchewan. Saskatchewan crop district level data from Statistics Canada 

(2006) were employed to estimate greenhouse area in each of the basins. The water demand for 

greenhouse and nursery activities was estimated by the area in production and type of product.  

Water demand coefficients were obtained from Beaulieu et al. (2001) where research included 

water used for spraying as well as for cleanup.   

In general, there was a lack of information on aquaculture in the province and its various river 

basins. These water demands were obtained from other sources, if available. 

2.3.5.2 Industry/Mining Water Demand 

Industrial water demand in this study included all goods producing industries (excluding 

agriculture). This water demand covers mining operations and manufacturing. Manufacturing 

activities in the province are located either in communities with municipal water systems, or 

outside such centers. Since municipal/domestic water demand consists of the first type of 

manufacturing water demand, only the second type of water demand requires further estimation. 

In this type of water demand, power generation was added as a separate type. These are 

described briefly below. 

(1) For potash mining water demand, the estimation was done on a mine by mine basis. 

Estimated water demand coefficients were developed for each mine. Differences in the 

technology utilized for the milling process of the mines, along with the type of end 

product, were taken into account for the estimation of water demand level.  

(2) For oil and gas, the wells drilled and producing oil form the basis for water demand 

estimation. The nature of the technology for such process as was the deciding factor for 

the water demand estimation.  

(3) The estimation of water demand for metal and non-metal mining was done using a 

disaggregated, plant specific water demand.  

(4) Water demand for manufacturing is related to several factors -- type of manufacturing, 

source of water, and annual production level. Their water demand coefficients were 

estimated by taking into account these factors.  
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(5) Power generation water demand was estimated by type of power – hydroelectric power 

vs. thermal electric power. The first is a large user of water, but the demand is non-

consumptive in nature. 

2.3.5.3 Municipal/Domestic Water Demand 

All the basin population resides in various types of communities – cities, towns, and villages, or 

on farms and non-farm unincorporated settlements. Some of these communities have municipal 

water systems, while others do not.  

The total municipal/domestic water demand was estimated as a sum of six types: (i) Municipal 

water demand – for cities and other jurisdictions where municipal water systems are in place; (ii) 

Domestic water demand – for towns and other larger urban centers other than cities; (iii) Rural 

water demand – for villages; (iv) Institutional water demand; (v) First Nations’ Reservations’ 

water demand; and (vi) Other domestic water demands — to include farm and rural non-farm 

water demand, among others. The methodology for these water demands is described in this 

section.  

The total municipal/domestic water demand at a community level was a product of per capita 

water demand and population of that given community. Data on water demand and population of 

various types of communities were obtained from Saskatchewan Watershed Authority. The 

methodology for the estimation of municipal/domestic water demand was designed by estimating 

population for various communities, as well as their respective water demands on a per capita 

basis. Data for the period 1995 to 2009 were obtained from SWA. Trend analysis was 

undertaken, applying these time series data. Three types of trends were estimated: (1) Simple 

linear trend; (2) Non-linear trend using a quadratic model; and (3) Semi-log function with 

dependent variable in log form. In the case of per capita water demand, in addition to the trend 

variable, the population of the community was also used. The hypothesis was that as a 

community increases in size, its per capita water demand may decline since some of the common 

(public) water demands will be shared by more people.  

If the trend analysis did not produce a meaningful result, the average of the past five years’ water 

demand level was used for current and future water demand estimation. For most communities, 

the 2010 population was estimated from Statistics Canada data (Statistics Canada, 2012a). In 

addition to the community level water demand, institutions were also included. These institutions 

covered hose that were not supplied water from a given municipal water distribution system.  

2.3.5.4 Recreational Water Demand 

Recreational (including tourism) water demand was a result of two types: non-consumptive 

water demand in surface water bodies, and consumptive recreational water demand. The first 

type is related to visitation by tourists (local and out of the region) to the basin facilities. It was 

assumed to be non-consumptive and therefore required no further estimation. The consumptive 
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recreational facility related water demand was further sub-divided into two parts: One, water 

used for maintaining the infrastructure on these recreational sites, and Two, water used by 

permanent residents of the recreational communities. The first type of water demand was 

hypothesized to be related to the number of residents and was estimated by a per capita water 

demand coefficient. The second type was hypothesized to be unrelated to the visitors and local 

residents. Much of this water demand is for maintenance of the park site, and/or administrative 

office demand. For this estimate, a time trend in total amount was estimated. If there was no 

trend in the level of water demand, the future amount was estimated as the past five years’ 

average level.  

2.3.5.5 Indirect Anthropogenic Water Demands 

This water demand is not directly related to human activity, but arises from a combination of 

natural processes, policy decisions, and indirect contributions of humans. As noted above, this 

amount was a total of four water demands, as described below.  

(1) Net Evaporation Loss Estimation: It was based on the evaporation rate per unit of 

area and the area of the water body within a given basin. The area of the body of 

water and water depth to a great extent determine the differences in the amount of 

evaporation loss among surface water bodies. Shallow water bodies warm up 

faster in the spring relative to deeper lakes, while deeper bodies of water are 

generally ice-free for longer periods into the fall.  Streams generally break-up 

earlier and remain ice free longer than surface water bodies due to current flow.  

In southern Saskatchewan, the average annual evaporation is greater than the 

available annual precipitation. As a result, very little precipitation makes its way 

to stream flows.  

Evaporation generally takes place from large surface water bodies. According to 

the Atlas of Canada (see Natural Resources Canada, 2011), estimates of the mean 

annual lake evaporation in Saskatchewan varies from less than 50 mm in the 

northern part of the province to 800 mm in the extreme southern part.  

(2) Environmental Water Demand: This type of water demand was identified as that 

required to maintain/preserve some environmental goals of the society. Included 

in this are activities such as wetland preservation, and other environmental sites. 

One must note that some of the activities also attract visitors from the basin and 

beyond, and could be considered to be tourism related. However, available 

information did not provide enough tourism details, and thus all the water demand 

was allocated to environmental projects. Water demand for these various projects 

is highly variable, as spring runoff and water flows are the main sources of 
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recharge. For this reason, it is assumed that after the initial intake to fill the 

wetlands, a very small quantity of water is needed.  

(3) Apportionment Water Demand: This water demand is related to policy measures 

decided by the provincial and federal governments (and the U.S. government if 

the river or stream crosses the international boundary). The term “Apportionment 

Flow” is defined as flow that is subject to apportionment. Typically, this flow is 

equal to natural flow because natural flow at the boundary is subject to 

apportionment” (PPWB, 1997). The administration of this water demand is done 

by the Prairie Provinces Water Board (or the International Joint Commission in 

the case of streams crossing the U.S. boundary), which was established in 1948 to 

ensure that water resources in the three Prairie Provinces are shared fairly. To this 

effect, the Provinces of Alberta, Saskatchewan, and Manitoba and the 

Government of Canada created the Prairie Province Water Board. In 1969, the 

four governments changed the operation of Prairie Provinces Water Board by 

signing the Master Agreement on Apportionment (MAA). This agreement 

established an intergovernmental framework to manage transboundary waters. 

This water demand applies only to those basins where rivers cross a provincial 

boundary or an international boundary.  

(4) Instream Flow Needs: Various rivers and their tributaries are habitats for a variety 

of fish and wildlife species. For such reasons, there may be recommended winter 

and summer base flows to maintain these habitats. Since these values differ from 

location to location, each basin is treated according to its own attributes.   

2.3.6 Return Flow and Water Consumption Estimation 

The methodology in Section 2.3.5 provides estimates of gross water demand – equivalent to 

water intake. To estimate water consumption, one needs to take into account water returned to 

the original source. The latter is called return flow. Water consumption is simply the difference 

between the water intake and return flow. The return flow is generally associated with district 

irrigation projects, industries, and communities with water and sewer systems. Kulshreshtha et 

al. (1988) estimated these return flows as follows: 

 District Irrigation =   25% of the water intake 

Urban Communities =   68% of the water intake 

For manufacturing industries, Statistics Canada (2008a) has estimated the water used for 

Saskatchewan for 2005 and its discharge (return flow). Results are shown in Table 2.2. 

According to these estimates, 80% of the total water intake by manufacturing establishments is 

http://www.ppwb.ca/information/79/index.html
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returned to the source. In more recent (2009) estimates (see Statistics Canada 2010), 

manufacturing water consumption has increased to 45.3% of the water intake by 2009.  

The consumption rate (ratio of water intake) differs from product to product. Unfortunately, such 

detailed information is lacking for the province and for any of the river basins. Therefore, in this 

study, the same ratio of water intake to water discharged (returned to the source) was employed 

for all industries and all river basins.  

 

Table 2.2: Water Demand Criteria in Manufacturing Industries, Saskatchewan, 2005 

Water Demand Criteria 
Total Amount in 

2005 (dam
3
) 

Percent of Total 

Water Intake 

Water Intake 60,100  100.0 

Water Recirculation 6,400  10.6 

Water Retained in the Processed Goods or 

Lost 

5,700 11.9 

Water Discharge 48,000  79.9 
Source: Statistics Canada (2008a) 

For other water demand sectors, water consumption for a given demand was also estimated as 

total amount of water intake minus return flow. These ratios are shown in Table 2.3. The lowest 

proportion of water resulting as consumption comes from urban (municipal systems) water 

demand, followed by irrigation and manufacturing  

 

Table 2.3: Water Consumption Levels for Various Direct Anthropogenic Water Demands 

Water Demand Activity 

Group 

Anthropogenic Activity Total Water Consumption 

as % of Water Intake 

Agricultural Water Demand  District Irrigation 75% 

Other Irrigation 100% 

Industrial Water Demand Potash Production 100% 

Oil and Gas Production 100% 

Manufacturing 20.1% 

Municipal/Domestic Water 

Demand 

Municipalities 32% 

Other communities 100% 

Institutions* 32% 

Recreation and Indirect 

Anthropogenic Water 

Demands 

 100% 

* Assumed to be drawing their water needs from a municipal system  
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2.4 Methodology for Estimation of Future Water Demand 

The future water demand in a given basin is somewhat of an extension of its past patterns, 

although some future changes may also play important roles in altering/determining these water 

demand levels. 

Since present water demand is directly related to the level of economic activities and/or 

population, future requirement will also be governed by these factors in a similar way. The only 

exception to this may occur if there is a significant change in the water demand coefficients for 

various activities. Two factors that can affect water demand coefficients in the future are:  

 

(1) Onset of climate change by 2030 or thereafter, and  

(2) Adoption of water conservation measures by water users.  

 

In this study, these events are considered, but as a scenario approach. More details on these are 

provided in Section 2.5. It should be noted that water demand levels in the future can also be 

altered by the state of water availability, leading to additional water conservation or the 

curtailing of certain types of economic activities.
5
  

2.4.1 Factors Affecting Future Water Demand Levels 

The future water demand in any region is a culmination of four types of changes/factors: 

economic activities; population and its distribution; water demand patterns/history (including 

conservation); and changes in the bio-physical system (such as climate change resulting in 

varying water availability). A rising level of population in a given river basin will affect the level 

of water needed for various economic, sustenance, and social activities. Population is also a 

factor in determining the level of economic activities in the basin. Both of these factors are often 

very highly correlated.  

Nonetheless, the estimation of future water demand for various sectors has not been a very 

popular area of study except for municipal and/or domestic water demands. A complete review 

of these studies is provided in Kulshreshtha et al. (2012a). Although the review of the literature 

was helpful in identifying a suitable forecasting methodology; on account of the nature of data 

available, the methods developed were similar to those used for the current water demand. This 

methodology is described below for each of the four direct anthropogenic water demands and for 

the indirect anthropogenic water demands.  

                                                 

 

5
 Investigation of the implications of water supply on water demand patterns is not attempted in this study, and 

therefore, is left for future research. 
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2.4.1.1 Future Water Demand for Agriculture 

Agricultural water demand in the future will be a result of continuation (with expansion if 

possible) of the current five sub-sectors that demand water. These include irrigation, pesticide 

spraying, livestock, greenhouses and nurseries, and aquaculture. The study’s methodology for 

estimating these water demands for the three future time periods is described below.  

Irrigation: For irrigation, the methodology for projecting water demand was similar in 

essence to that followed for current water demand. Two factors required further attention: 

expansion of irrigated area in the future, and possible changes in the water demand 

coefficients. The projected irrigated area in the basin was multiplied by the appropriate 

crop water demand coefficient. The potential expansion of irrigation was based on known 

irrigation schemes at the time of writing this report. In this estimation, the distinction 

between district and private irrigation was maintained. The future irrigation water 

requirements for crops were estimated by using ICDC (2008a) crop requirement data 

combined with an estimate of the growing season precipitation, plus seedbed moisture.  

Dryland Crop Production: The estimation of the basin area under various crops for 

2020 was based on the AAFC (2011a) Medium Term Outlook for 2017.  Crop areas for 

the major grains and oilseeds of wheat, durum, canola, flax, and specialty crops of canary 

seed, chick pea, field pea, lentils, mustard, and sunflower were forecasted in this study.  

The percentage change in area seeded to a given crop from 2010 to 2020 was applied to 

the area seeded at the water basin level in 2009 to arrive at the estimated 2020 seeded 

area. Although estimates for 2040 and 2060 have to consider relative net returns, given 

the yield and price of a commodity that will determine the area seeded, such forecasts 

were not available and not considered in this study.  The relative net returns will be 

affected mainly by the crop response to the climate conditions in 2040 or 2060, given the 

expenditure on developing new varieties and other adaptation measures.   

In addition to crop mix, a number of other factors can change the water demand for 

pesticide spraying in the basin. The majority of crop production in western Canada is 

small grains with cereal grains, pulses, and oilseeds comprising the majority of the 

seeded area.  The major trend in Saskatchewan crop production over the past 20 years has 

been the increased demand of zero tillage (Statistics Canada, 2006).  Associated with this 

trend has been the dramatic reduction in summerfallow and the greater diversity of crops 

grown.   

The water demand per acre was calculated as follows: (i) A per pass rate of 50 litres per 

acre plus a 1% factor for cleanout was used; (ii) This was multiplied by the number of 

pass times under different tillage systems; and (iii) The above was multiplied by the 
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number of acres in zero tillage or minimum tillage, along with plus the area in Chem 

fallow or Chem-Till Fallow.
6
   

Livestock: The estimation of the production of livestock for 2020 was based on AAFC 

(2011a) Medium Term Outlook for 2017.  Inventories of animals within the dairy, 

poultry, sheep, hog, and beef sectors, as well as laying hens for egg production were 

forecasted. Productivity growth rates for the various sectors are important in estimating 

the activity levels for the various sectors in 2040 and 2060. The continued 

industrialization of the production process for dairy, hog, poultry, and egg operations has 

implications for the number of animals needed to produce a given quantity of output.  For 

example mapping of the genome will allow for greater accuracy in selecting for desirable 

traits and in enhancing the traits that are related to productivity. Intensive livestock 

operations at present are able to implement these new technologies and to capture the 

increased productivity gains. Forecasts were based on a consideration of these factors.  

The type of livestock, their age, climate, feed, and location on farm (indoors/outdoors) all 

affect the uptake of water.  Water needs are generally associated with the rate of water 

loss, which translates into temperature being a main factor.  Generally, temperature has a 

greater effect on the water requirements of smaller animals than on those of larger 

animals. A grazing animal’s water intake is affected by the type of pasture and the time 

of year as affected by the weather and moisture content of the forage.   

Greenhouse and Nurseries: For nurseries and greenhouses, the water needs or 

requirement per plant was estimated and multiplied by the total number of plants per 

nursery. This figure was calculated for all the nurseries in the region, depending on the is 

sizes. If information was available, future area was estimated. In the absence of any 

information, the past trends were used as a guide.  

Aquaculture: Information on aquaculture, as indicated above, is very poor. If such 

information was available for a given basin, it was applied to the future period. 

Otherwise, the current level of activity was predicted to take place in the future.  

2.4.1.2   Forecasting of Industry/Mining Water Demand 

The methods used to forecast water demand for mining and manufacturing industries in the basin 

was based on a projection of new mines and industries that might be developed there in.  

                                                 

 

6
 These strategies involve spraying of summerfallow area by chemicals, replacing the need of tilling for control of 

weeds. 
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An attempt was also made to project the current operations’ levels of economic activity in the 

future. In addition, new industrial activity as a result of irrigation development in the basin was 

also included. These were called induced economic activities and consisted of several types of 

value added production: beef livestock (producing new heads of cattle and processing them in 

the province); pork livestock (producing and processing hogs); dairy production (coupled with 

additional dairy processing activity); vegetable processing (particularly potato processing); 

slaughtering and meat processing; and renewable energy (production of ethanol). 

2.4.1.3 Forecasting of Municipal/Domestic Water Demand 

Forecasts for municipal/domestic water demand are typically done by applying past trends in 

factors that have been shown to influence future water demand. Information on regulations, 

pricing, cost of supply, and public education were not available for estimating future water 

demand in the basin. As a crude approximation, future water demand was first approximated by 

the change in number of water users (measured as population). The total water demand was 

simply a product of projected population (2020, 2040, and 2060) for a given type of community 

and their respective water demand coefficient for a given point in time. The estimation of per 

capita water demand was based on regression analysis of trends in a given type of community in 

a given river basin.  Data on water demand and population were collected from the 

Saskatchewan Watershed Authority for the period 1995 to 2009 by type of community and for 

some institutions (SWA, 2010).  

2.4.1.4 Recreational Water Demand 

Future water demand for recreational communities was based on their trends in population and in 

per capita water demand. A trend analysis was undertaken for the water demand by recreational 

facilities.  

2.4.1.5 Indirect Anthropogenic Water Demands 

Four water demands that were included in this category are: Environmental purposes, Instream 

Needs, Evaporation losses from surface water bodies, and Apportionment purposes.  

The environmental water demand was based on future plans for environmental projects in a 

given river basin. Estimation of future instream flow needs was assumed to be the same as the 

current requirements. And evaporation was assumed to remain at the same level as the current 

evaporation water demand. The apportionment water demand was applied to those rivers that 

cross provincial or international boundaries. Since this water demand is dependent on supply, it 

was assumed to remain at the average of recent past periods.  
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2.5 Study Scenarios 

The water demand for each river basin was estimated under three study scenarios: (i) baseline 

scenario, (ii) climate change scenario, and (iii) water conservation scenario. The methodology 

followed for estimations of water demand under these scenarios is described below.  

2.5.1 Baseline Scenario 

A baseline scenario is generally used as a reference for comparison against an alternative 

scenario. Under this scenario, the economic/social system is assumed to be the same as described 

in the previous two sections. Water demand under the baseline scenario reflects the past trends 

and the best judgment of available. No major structural change in the economy is assumed to 

have taken place.  

2.5.2 Climate Change Scenario 

Climate change is highly relevant in any forecast of water demand in the future. The essential 

question is whether Canadians (and those in a given river basin) can manage a change in water 

resources that they put on their crops, run through their turbines, and pipe into their homes 

(paraphrased from Waggoner, 1990). Human-induced climate change is caused by the emissions 

of carbon dioxide and other greenhouse gases (GHGs) that have accumulated in the atmosphere 

over the last century or so. There is enough scientific evidence now that makes climate change 

serious and compelling (Stern, 2007).  

The major changes resulting from climate change as identified by the Intergovernmental Panel 

on Climate Change (IPCC) reports (Easterling et al., 2007) include the following: change in 

average temperature; change in the average precipitation; distribution of precipitation and its 

form (more in the form of rain and less as snow); occurrence of extreme events; and rise in sea 

level. According to Lemmen and Warren (2004), these changes would have significant effects on 

water resources: (1) changes in annual stream flow, possible large declines in summer rainfall, 

leading to shortage of supply; (2) increased likelihood of severe drought, increased aridity in 

semiarid zones; and (3) increases or decreases in irrigation demand and water availability. These 

situations may lead to significant concerns, and notable among these are (1) implications for 

agriculture, hydroelectric power generation, ecosystems and water apportionment; (2) losses in 

agricultural production, accompanied by changes in land use; (3) uncertain impacts on farm 

sector incomes, groundwater, stream flow, and water quality. The same study also notes that 

climate change may also affect water demand. In addition to population growth and wealth 

distribution, climate change may increase demand for water because of higher temperatures and 

drier conditions.  

In this study, two major changes resulting from climate change were included: (1) change for 

average temperature (and resulting evapotranspiration) and (2) increased frequency of extreme 
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events. Two types of extreme events are expected in the future: extreme dry events, called 

droughts (single period, back-to-back droughts and longer multi-period droughts), and extreme 

wet events (high rainfall and /or intense rainfall in a short period of time), resulting in floods in 

some regions.  

A review of literature was undertaken to assess the potential impact of climate change on water 

demand. Unfortunately, no such study was found for Saskatchewan or even for western Canada. 

This review was extended to North America and other jurisdictions. However, information 

adequate for making adjustments in water demand was still less than satisfactory. Nonetheless, 

this review suggested various implications of climate change on water resources. Impact on the 

water demand may come not only through a direct impact of climate characteristics, but also 

through indirect linkages. Two important indirect linkages concern water quality and water 

availability.  

Changes in water demand level in a given river basin were based on demand specific changes as 

suggested in the literature or by expert opinions. For example, agricultural water demand was 

based on moisture deficit. Accordingly, for livestock water demand, studies that have addressed 

this specific issue were consulted. Water demand for mining was also adjusted using expert 

opinion, where available.  

Another aspect of climate change is the predicted frequency of extreme events – droughts and 

excessive rains. Based on the past crop yield records, it appears that during the last 50 years, 

there have been four major droughts – 1961, 1988, 2001, and 2002 (Wheaton et al. 2005). Recent 

droughts and excessive moisture events can be considered harbingers of the extremes likely to 

occur. A precise forecast of droughts, though, is very complex, and some arbitrary decisions 

were necessary here.
7
 It was assumed that drought frequency by 2020 would remain unchanged 

(from the current 8%). As noted above, by 2090 drought frequency is expected to triple. A 

straight line projection was therefore used to predict the future frequency of droughts, estimated 

to be 13% by 2040 and about 18% by 2060.  

With respect to floods, no Canadian study was found that had predicted these events for the 

expected climate change. However, Drakup and Kendall (1990) state that large-scale spring 

ravine flooding is expected to decrease from an expected increase in winter runoff, as well as a 

decreased snowmelt and spring runoff. However, this effect could not be incorporated. 

                                                 

 

7
 This aspect of climate change requires some input from people whose expertise is climatology and climate change. 
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2.5.3 Water Conservation Scenario 

Provincially, through the Saskatchewan Watershed Authority and locally, through municipalities, 

efforts have been spent to make the water users aware of water shortages, and to convince them 

to adopt water conservation practices. This goal has been accomplished through several types of 

measures, including a switch to lower water demand appliances (ex, rebates for low flush 

toilets).  Programs of various types to educate the public about the demand of water have been, 

and are being, used. The urgency or force of the approach seems to depend on immediate supply 

side problems, (drought, and plant shutdown), among others. These factors influence adoption of 

water conservation and thereby affect water demand. However, predicting these changes is 

somewhat problematic without a comprehensive study on attitudes of the people and on their 

willingness to adopt water conservation measures; as well, research on regulations that may 

entice water users to adopt water conservation measures should be conducted. 

Much of the literature on water conservation is limited to the domestic water demand. A review 

of these initiatives is provided by CMHC (Undated). Water conservation experiences with other 

water demands have not been prolifically recorded in the literature. According to the Policy 

Research Initiative (2005), water recycling is an important characteristic of the industrial 

response to a price change (a popular water conservation measure). Water cost seldom accounts 

for more than one percent of the total cost of production in many industrial firms. Moreover, few 

studies have been done on the interaction of water price and the price of inputs other than water 

(Renzetti, 2002). Additional studies of cost structures of various types of industrial water users in 

Saskatchewan are needed.   

For agricultural water demand, empirical studies have shown that irrigation water demand is 

relatively unresponsive to price changes, as a given crop requires a certain amount of water in a 

given setting (Policy Research Initiative, 2005). It has been argued that demand for irrigation 

water will remain inelastic until water costs rise substantially (Bazzani et al., 2004).  

In light of the large degree of uncertainty about the impact of water conservation programs and 

the rate of adoption, the approach chosen here was to select the conservation potential for each 

type of water demand. These results are shown in Table 2.4.  

In the following chapters, the results of water demand for the current and future time periods 

under the three study scenarios are presented for each basin.  
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Table 2.4: Reduction in Water Demand by Type of Demand, Resulting from Adoption of 

Water Conservation Practices, Saskatchewan Selected River Basins 

Type of Demand 
Maximum 

Potential 

Maximum 

Population 

Adopting 

measures 

Maximum 

Reduction in 

Water 

Demand 

Savings in Water 

Demand (Relative to 

Baseline Scenario) by 

2020 2040 2060 

Municipal Domestic 

(Community Water 

Demand)* 

43% 40% 17.2% 2.5% 7.5% 12.5% 

Non-Municipal 

Domestic Water 

Demand** 

-- -- -- 0.58% 1.16% 2.90% 

Commercial, Industry 

and Institutional Water 

Demand*** 

   2.5% 7.5% 12.5% 

Recreational Water 

Demand 

   N.C. N.C. N.C. 

Irrigation Water 

Demand 

Estimated using efficiency improvements in water delivery system for 

a given crop mix 

 * Based on the experience of Kelowna, B.C. 

** Based on the experience of New Glasgow, Nova Scotia. 

*** Assumed to the level of water conservation for the municipal water demand 

N.C. = No Change 
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Chapter 3 

Souris River Basin (Saskatchewan Basin # 1)  

This chapter presents estimated water demand for the Souris River Basin, and the research is 

divided into seven sections. Section 3.1 presents the location of the basin within Saskatchewan 

and its salient features. Estimated water demand levels for agricultural, industry/mining, 

municipal/domestic, and recreational demands are presented in Sections 3.2 to 3.5, respectively. 

In Section 3.6, various indirect anthropogenic water demands are presented. The chapter ends 

with a summary of all water demands for the Souris River Basin.   

3.1  Overview of the Basin 

The Souris River Basin is located in the extreme southeast corner of the province. This basin 

houses two major cities, along with several towns, villages, and First Nations’ Reserves, besides 

other economic activities. This documentation is based on available secondary data.  

The Souris River Basin is one of the component water bodies of the larger Nelson River Basin, 

which in turn contributes to the Arctic Ocean through Hudson Bay. The Souris River Basin spans 

through two Canadian provinces and one American state.  Although the Souris River originates 

in the south-eastern part of the province (with headwaters near Cedoux, northeast of Weyburn), it 

enters into the U.S. (in the State of North Dakota), first travels south and then northwards, 

entering into the province of Manitoba. The river has a total length of approximately 700 km and 

it drains 61,100 km
2
. The Souris River originates in Saskatchewan, flowing past Estevan into 

North Dakota before travelling back north to join the Assiniboine River in Manitoba (University 

of Regina, 2006). Its major tributaries in the basin include Long Creek, Moose Mountain Creek, 

Antler River, Jackson Creek, and Plum Creek (Canada West Foundation, 1982). Another 

tributary of the river is the Pipestone Creek, which flows through the basin and joins the Souris 

River in Manitoba.  

The Souris River Basin is located in southeastern Saskatchewan, bounded at the east by 

Manitoba and by North Dakota in the south. In the province of Saskatchewan, the river drains an 

area of approximately 20,400 km
2
, and it is separated into two administrative units, Upper and 

Lower Souris (SWA, 2010). Figure 3.1 shows the Souris River Basin and its positioning in the 

province. There are six sub-watersheds encompassed by the Upper and Lower Souris: Long 

Creek, Moose Mountain, Canam (Upper Souris) and Pipestone Creek, Antler Creek, and Four 

Creeks (Lower Souris).  
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Figure 3.1: Map of Souris River Basin (Saskatchewan Portion)  

The Souris River Basin area suffers from severe variations in seasonal water flow, from no flow 

during some drought years, to flooding in other years. In order to ensure flood protection and a 

reliable water supply for the region, in the 1990s the Rafferty-Alameda Dam Project was 

developed (University of Regina, 2006). The project comprises Rafferty Reservoir, located near 

Estevan, on the Souris River and Alameda Reservoir, near Oxbow, on Moose Mountain Creek. 

Under this project, the Boundary and Rafferty Reservoirs were connected through a diversion 

channel, enabling water diversion from Long Creek into Rafferty Reservoir (SWA, 2012b). The 

reservoirs provide water for various purposes, from power generation – at the Shand Power 

Station – to water for recreational activities such as fishing, boating, hunting, and trapping. The 

Souris River also provides water for irrigation purposes.  

 

The Souris River Basin is located in a transition zone between grassland and continuous forest. 

From the standpoint of land cover, agriculture extends across the entire river basin; currently, 

more than 90% of the landscape is being used as cropland. Table 3.1 shows the land use in the 

Souris River Basin. Almost 95% of the basin land is used for agricultural purposes. 

 

The population of the basin in 2010 was estimated at 59,515 people, thus constituting almost 6% 

of the Saskatchewan population. More details are shown in Table 3.2. Although in terms of land 

use, the basin is primarily agricultural, the population is located mainly in the urban 

communities, as shown in Figure 3.2. The basin houses two cities – Weyburn and Estevan, three 

towns, 40 villages and four First Nations’ Reserves. The two cities within the basin house 42% 
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of the basin’s total population. About a third of the basin population resides in non-urban 

communities (farms, villages, and other non-farm communities). First Nations’ population is a 

small proportion of the total in the basin, as only 1,774 people of First Nations ancestry live 

within it (which constitutes only 3% of the total population).  

 

 

Table 3.1: Land Use in the Souris River Basin 

Land Cover Area Area (km
2
) 

% of Total 

Area 

Total Area 20,400 100.0% 

Evergreen Needleleaf Forest Area 8 0.0% 

Mixed Forest Area 368 1.8% 

Shrubland Area 193 0.9% 

Grassland Area 309 1.5% 

Cropland and Cropland with Woodland 

Area 
19,361 94.9% 

Other Land Cover Area 161 0.8% 

Source: Statistics Canada (2000); SWA (2005A); University of Regina (2006). 

 

 

 

Table 3.2: Estimated Population of Souris River Basin By Type  

of Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 

1995 

Estevan       10,965        12,876  17.4% 

Weyburn        9,886        11,782  19.2% 

Towns > 1000        5,377         6,858  27.5% 

Towns < 1000        5,265         6,074  15.4% 

Villages        6,578         6,027  -8.4% 

Total Non-Rural Population 38,071 43,617 14.6% 

Rural Non-Farm Note 1        1,144  -- 

Rural Farm Note 1       12,980  -- 

First Nations             -           1,774  -- 

Total River Basin 38,071*      

38,071*  

      59,515 NC 
Note 1 These populations could not be estimated. 

* Excludes rural farm and non-farm population in 1995. 

NC Values in these columns are not comparable. Therefore, change is not calculated. 

Source: SWA (2010), and Statistics Canada (2012a) 
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Figure 3.2: Distribution of Population in the Souris River Basin by  

Type of Communities, 2010 

 

 

In addition to agriculture, there are several other major water users in the basin. Mining 

production occurs mainly in the form of coal mining, and oil and gas production, mainly around 

the city of Estevan. Manufacturing activities include only an ethanol plant. In terms of power 

generation, there is no hydroelectric production in the basin, but major power generation takes 

place by the thermal generation method. 

 

As noted in the previous chapter, direct anthropogenic water demand in the Souris River Basin 

was estimated for the four major sectors – agriculture, mining/industrial, municipal/domestic, 

and recreation. In addition, indirect anthropogenic water demands were estimated and added to 

the direct anthropogenic water demand to obtain a calculation for the basin.  

 

The first step in estimating various types of economic/social activities was to identify areas 

within the basin. Correspondences between administrative boundaries and the basin boundaries 

were developed using an overlay of various maps on a river basin map. These are shown in 

Appendix A (In Table A.1 for various census divisions, in Table A.2 for census agriculture 

districts, and in Table A.3 for rural municipalities). These estimates are based on available 

secondary data. In the next five sections, the water demand estimates for the Souris River Basin 

are presented.  
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 3.2 Agricultural Water Demand 

3.2.1 Overview of Agriculture Sector in the Basin 

Agriculture in the Souris River Basin comprises a combination of crops; cereals account for half 

the crop area in the Souris River Basin, with oilseeds comprising 33%.  The area under irrigation 

is 5,543 acres, mostly done through private irrigation. No district irrigation projects have been 

listed for this basin. Of the total area under irrigation, only 12.4% of their area is served for a 

centre pivot system of irrigation (Table 3.3).  The remaining area is served by low cost irrigation 

methods.   

Table 3.3: Area under Irrigation in the Souris River Basin by Type 

of System, 2010 

Irrigation System Area  Percent 

Wheelmove 958 17.2% 

Pivots 688 12.4% 

Linear - 0.0% 

Misc. Sprinklers 1,026 18.4% 

Surface 505 9.1% 

200 mm Backflood 513 9.2% 

Misc. Backflood 1,849 33.2% 

Remainder 25 0.4% 

Total Irrigated Area 5,563 100.0% 

Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA (2011b). 

 

In terms of livestock, poultry production is not a significant livestock sector in the Souris River 

Basin, only accounting for 1.2% of Saskatchewan’s production. Beef cattle production is the 

main livestock activity, with annual feedlot output of about 1/3 of the annual calf crop.  

Approximately 8% of the cattle feedlots in Saskatchewan are in this basin.  The hog sector 

accounts for only 5.3% of the breeding sows and 2.9% of the market hogs in Saskatchewan.  The 

dairy sector is also quite small, with only 3.7% of the province’s dairy cattle in 2010. Although 

other types of animals are raised on the farms, their numbers are relatively small (Table 3.4). 

The area of greenhouses in the Souris River Basin for 2010 was estimated at 2.3 acres. No other 

aquaculture related activity was reported in this basin.  
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Table 3.4: Estimated Livestock Population in the Souris River Basin, 

by Type of Animals, 2010 

Livestock Type 

Number 

in 2010 Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 7,537 Bison       5,520  

Milk Cows 1,077 Horses     20,501  

Beef Cows 153,567 Goats       1,279  

Milk Heifers 94 Llamas          406  

Beef Replacement Heifers 23,432 Bees       2,291  

Feedlot 19,401 Deer          185  

Calves 143,858 Poultry and Egg Sector 

Hog Sector Laying Hens       8,776  

Sows       4,536  Pullets     10,063  

Suckling Pigs     98,785  Broilers     50,157  

Weaned Pigs     46,606  Other Poultry          613  

Growing Finishing Pigs     46,606  Turkeys (M)          226  

Boars          173  Turkeys (F)          151  

Sheep Sector Sheep Sector 

Rams 247 Breeding 1,175 

Ewes 4,996 Slaughter 3,742 
Source: Statistics Canada (2011a), Saskatchewan Ministry of Agriculture (2011b),  

Sask Pork (2011), and the Souris Turkey Producers Marketing Board (2011). 

 

Using the methodology described in previous basin reports for Saskatchewan, current (2010) 

water demand levels for various activities related to agricultural water demand were estimated. 

This was followed by projecting water demands for three time periods: 2020, 2040, and 2060. 

For all four time periods, the agricultural water demand was estimated for three study scenarios: 

Baseline, Climate Change, and Water Conservation scenario. These results are presented in this 

chapter.  

Agricultural water demand was disaggregated by five types of demands; and estimates were 

made for each of these types. In this section, their presentation is divided into the same five 

sections as noted earlier – Irrigated crop production, Dryland crop production, Livestock, 

Greenhouses and Nurseries, and Aquaculture.  

3.2.1 Total Agricultural Water Demand 

In this section, all different types of agricultural water demands are summarized in this section 

for the three study scenarios. On account of their small amount, the greenhouses’, nurseries’, and 

aquaculture water demands were combined into a single category.  
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3.2.1.1 Total Agricultural Water Demand – Baseline Scenario 

The projected water demand for the agriculture sector for the baseline scenario in the Souris 

River Basin is presented in Table 3.5.  Crop water demand (irrigation and pesticide spraying) is 

the biggest component of which water demanded for irrigation is expected to account for 71% of 

the agricultural sector’s water demand in the Souris River Basin in 2060.  The dairy and beef 

cattle sectors are the next biggest component of water demand. By 2060, the basin could 

experience an increase in water demand by 9.3% -- from 16 thousand dam
3
 to 17 thousand dam

3
. 

Distribution of the total demand for the study period is shown in Figure 3.3. Irrigation dominates 

the total agricultural water demand in the basin.  

 Table 3.5: Agricultural Water Demand in the Souris River Basin for the Baseline Scenario, 

2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 11,442 11,516 11,682 11,876 

Livestock 4,326 4,608 4,762 4,896 

Pesticide 155 155 153 153 

Other  Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
28 29 30 31 

Total Agricultural Water Demand 15,951 16,307 16,627 16,957 

%  Change over 2010 Level   3.3% 6.2% 9.3% 

 

 

Figure 3.3: Agricultural Water Demand in the Souris River Basin, 2010-2060,  

Baseline Scenario by Type of Demand 
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3.2.1.2 Total Agricultural Water Demand – Climate Change Scenario 

Climate change, through elevated average temperatures and higher droughts frequency, will 

impart a significant increase in the water demand for agricultural purposes. In the Souris River 

Basin, this water demand will increase to 19.9 thousand dam
3
, which is 24.8% higher than the 

2010 levels. Compared to the baseline scenario, the possible climate change impact by 2040 will 

represent an increase by 10.9% in agricultural water demand. By 2060, an increase in this water 

demand by 17.4% is likely (Table 3.6). 

Table 3.6: Agricultural Water Demand in the Souris River Basin for Climate Change 

Scenario, 2010 – 2060  

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 11,442 11,516 13,323 14,485 

Livestock 4,326 4,608 4,920 5,227 

Pesticide 155 155 160 166 

Other Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 

28 29 30 31 

Total Agricultural Water Demand 15,951 16,307 18,432 19,909 

%  Change over 2010 Level   2.2% 15.6% 24.8% 

% Change over Baseline Scenario   0.0% 10.9% 17.4% 

 

3.2.1.3 Total Agricultural Water Demand – Water Conservation Scenario 

The potential adoption of water conservation offers a way to reduce agricultural water demand in 

the basin. These results are shown in Table 3.7. Under this scenario, the total agricultural water 

demand in 2060 could be almost 14.3 thousand dam
3
, some 15.5% lower than predicted levels 

for the baseline scenario.  

Table 3.7: Agricultural Water Demand in the Souris River Basin for Water Conservation 

Scenario, 2010 – 2060   

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 11,442 10,542 9,876 9,488 

Livestock 4,326 4,608 4,612 4,739 

Pesticide 155 155 138 76 

Other (Greenhouses, Nurseries, and 

Aquaculture) 

28 29 30 31 

Total Agricultural Water Demand 15,951 15,334 14,656 14,334 

%  Change over 2010 Level   -3.9% -8.1% -10.1% 

% Change over Baseline Scenario 0.0% -6.0% -11.8% -15.5% 
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3.2.2   Source of Water for Agricultural Activities  

Depending on the location of the particular water demand, some of these demands have to be 

satisfied from surface water bodies, while others may be filled from drawing groundwater. In this 

section, the total agricultural water demand from these two sources is estimated.  

3.2.2.1   Source of Water for Agricultural Activities under Baseline Scenario 

Agriculture utilizes both surface as well as groundwater. However, this dependence on surface 

water is different for livestock vs. for crop production, as shown in Table 3.8. Crop production is 

primarily dependent on surface water, as in 2010 almost 95% of the water is supplied from such 

sources. Livestock water demand is dependent on both ground and surface sources in almost 

equal proportions. In 2010, this proportion of surface water to total water demand was estimated 

to be 48%, while the remaining 52% was obtained from groundwater sources. For all agricultural 

demands, 81% of the water is obtained from surface water bodies (Table 3.9).   

Table 3.8: Agricultural Surface Water Estimates by Type of Demand, Souris River Basin, 

Baseline Scenario, 2010 – 2060  

Type of water demand Amount of Water in dam
3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 1,912 2,044 2,114 2,177 

Hog Sector 12 13 13 14 

Sheep 7 8 8 8 

Other Livestock 134 135 135 135 

Poultry and Egg 3 4 4 4 

Total Livestock Surface Water Demand 2,067 2,203 2,274 2,338 

% of Total Water Demand 47.8% 47.8% 47.8% 47.7% 

Crop 

Irrigated 10,870 10,944 11,110 11,304 

Pesticide 124 124 122 122 

Greenhouse 6 6 6 6 

Total Crop Surface Water Demand 10,999 11,073 11,238 11,433 

% of Total Water Demand  94.6% 94.7% 94.7% 94.8% 

 

Table 3.9: Agricultural Water Demand by Source of Water in the Souris River Basin, 

Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
 in 

2010 2020 2040 2060 

Total Agriculture Water Demand 15,951 16,307 16,626 16,957 

Groundwater 2,885 3,032 3,114 3,186 

Surface Water 13,066 13,276 13,513 13,770 

Surface Water % of Total  81.9% 81.4% 81.3% 81.2% 
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3.2.2.2   Source of Water for Agricultural Activities – Climate Change Scenario 

Results for the climate change scenario are presented in Table 3.10. Water withdrawals from 

surface water bodies in 2060 may increase from 13.8 thousand dam
3
 (under the baseline 

scenario) to 16.5 thousand dam
3
 under this scenario. This amount is 20.1% over the baseline 

scenario. Climate change will also increase the dependence of agriculture on surface water 

bodies slightly, as now 81.9% of the total agricultural water demand is withdrawn from this 

source.  

Table 3.10: Agricultural Water Demand by Source of Water in the Souris River Basin, 

Climate Change Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water 

Demand 
15,951 16,311 18,432 19,909 

Groundwater 2,885 3,032 3,202 3,367 

Surface Water 13,066 13,279 15,231 16,543 

Surface Water % of Total 81.9% 81.4% 82.6% 83.1% 

3.2.2.3   Source of Water for Agricultural Activities – Water Conservation Scenario 

The probable distribution of total water demand by source of water under the water conservation 

scenario is presented in Table 3.11. Hence, the amount of surface water demand appears reduced 

from the baseline scenario. The amount of surface water demand is reduced from 13,770 dam
3 

in 

2060 under the baseline scenario to only 11,249 dam
3
 – a reduction of 18.3% from the baseline 

level.  

Table 3.11: Agricultural Water Demand by Source of Water in the Souris River Basin, 

Water Conservation Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water 

Demand 
15,951 15,334 14,656 14,334 

Groundwater  2,885 3,032 3,031 3,086 

Surface Water 13,066 12,302 11,625 11,249 

Surface Water % of Total  81.9% 80.2% 79.3% 78.5% 
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3.2.3 Agricultural Water Consumption 

A part of the total water demand by agriculture is returned to its original source. The 

methodology for estimating water consumption was described in Kulshreshtha et al. (2012a), and 

the projections for agricultural demands in the SRB under the three study scenarios are 

presented. 

3.2.3.1 Agricultural Water Consumption – Baseline Scenario 

Not all water removed from a water body (source) for agricultural purposes is lost. In fact, a 

portion of the agricultural demands is returned to the original source,
8
 the Souris River Basin 

under the baseline scenario suggests the estimates that are presented in Table 3.12. In 2010, the 

agriculture in the basin consumed 13.1 thousand dam
3
 of water, most of which was from surface 

water bodies. By 2060, it is estimated that their level will increase to 14 thousand dam
3
 of water. 

The consumption of water falls from 79.1% to 77.5% of the total water intake.  

Table 3.12: Water Consumption for Agricultural Demands by Source of Water, Souris 

River Basin, Baseline Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 13,090 13,428 13,706 13,987 

Groundwater 2,742 2,893 3,067 3,148 

Surface Water 10,349 10,535 10,639 10,840 

Total Consumption as  % of Water Intake 79.1% 78.5% 77.6% 77.5% 

 

3.2.3.2 Agricultural Water Consumption under Climate Change Scenario 

Water consumption for agricultural purposes under the climate change scenario is presented in 

Table 3.13.  As the amount of water required for district irrigation increases under this scenario, 

so does the consumption level. By 2060, agricultural activities are predicted to consume 12,969 

dam
3
 of water annually. The return flows as a proportion of total water intake under this scenario 

are slightly higher than those for the baseline scenario. 

3.2.3.3 Agricultural Water Consumption – Water Conservation Scenario 

Under the assumption that irrigators and other agricultural water users adopt water conservation 

practices, the total water consumption will decrease to 12.1 thousand dam
3
 by 2040 and 11.9 

                                                 

 

8
 This return flow may be contributed at a different location than the water intake location. Thus this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 
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thousand dam
3
 by 2060 (Table 3.14). By 2060, water consumption levels will be 91.3% of the 

2010 level – a reduction of 7.7%. Water consumption by 2060 would be almost three quarters of 

the total water demand. 

Table 3.13: Water Consumption for Agricultural Demands by Source of Water, Souris 

River Basin, Climate Change Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 13,090 13,432 15,101 16,288 

Groundwater  2,742 2,894 3,148 3,319 

Surface Water 10,349 10,538 11,953 12,969 

Total Consumption as  % of Water Intake 79.1% 78.5% 79.2% 79.6% 

 

Table 3.14: Water Consumption for Agricultural Demands by Source of Water, Souris 

River Basin, Water Conservation Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 13,090 12,698 12,187 11,962 

Groundwater  2,742 2,905 2,991 3,055 

Surface Water 10,349 9,793 9,196 8,908 

Total Consumption as  % of Water Intake 79.1% 77.1% 75.5% 74.5% 

 

3.2.4 Summary of Agricultural Water Demand 

In the Souris River Basin, agriculture is a prominent industry and a major water user. Much of 

the demand is taken for crop production (through irrigation and pesticide spraying by dryland 

farmers) and for livestock production. In addition, smaller amounts of water are also required for 

greenhouses, nurseries, and aquaculture. As shown in Figure 3.4, the total agricultural water 

demand in the basin is estimated to increase from 15,951 dam
3
 in 2010 to 16,957 dam

3
 by 2060 – 

change by 6.3% of the 2010 level.  Climate change would bring forth further elevations in these 

levels.  Under the climate change scenario, agriculture could demand 19,909 dam
3
 of water by 

2060.  The adoption of water conservation measures could bring a reduction in the level of water 

demand to 14,334 dam
3
 per annum.   

In the Souris River Basin, most of the agricultural demands will withdraw water from surface 

water bodies.  In the future, surface water will constitute a higher proportion of this total 

demand.  However, not all of the water withdrawn is lost, since a portion of it is returned, 

particularly from irrigation districts.  It is estimated that the present 82% of the water withdrawn 

by agriculture is consumed; this level will remain unchanged by 2060.  However, a more 

aggressive adoption of irrigation by private irrigators may perhaps reduce this proportion.  
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   Figure 3.4: Trend in Total Agricultural Water Demand in the Souris  

River Basin under Study Scenarios, 2010-2060 

 

3.3 Industry/Mining Water Demand 

The major Industry/mining activity in the Souris River Basin is a combination of several sources. 

Although there is a small water demand for coal mining, as little as for oil and gas production, 

water is also used for power generation and for manufacturing. In this section, industry/mining 

(including power generation) activities’ water demands are described. Manufacturing in this 

explanation includes only those establishments that do not receive water from a municipal water 

system. The other manufacturing establishments are included under the municipal/domestic 

water demand estimated in the next chapter.   

This section is divided into three sub-sections: Section 3.3.1 provides an overview of the sector; 

followed by Section 3.3.2, which describes the total mining/manufacturing (including power 

generation) water demand, while section 3.3.3 addresses sources of water.  

3.3.1 Overview of the Sector 

Mining: Coal mining in the basin is undertaken mainly for supplying the needs of the 

Saskatchewan Power Corporation (SaskPower) thermal power generation plants at Boundary 

Dam and Shand.  In this process, coal is burned for producing electric power. Lignite coal 

production in this basin accounts for 70% of Saskatchewan production, and is thus one of the 

reasons for the power plants locations. A water demand coefficient of 25.1 dam
3
 per tonne of 

coal was estimated from production and water demand data. In October of 2011, one coal mine 

began operations, producing activated charcoal. No estimate of water demand for this activity 

was available, and therefore, it is excluded from the estimates provided in this report. 
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Oil and Natural Gas: With the advancement in fracking
9
 technology, the Bakken field, which is 

located mainly in the Souris River Basin (Saskatchewan portion), has become a significant user 

of water for this basin.  Oil and gas activity in this basin consists of approximately 39% of the 

vertical wells and 64% of the horizontal wells drilled in Saskatchewan in 2010 (Saskatchewan 

Ministry of Energy and Resources, 2011). 

Manufacturing: The main manufacturing activity in the Souris River Basin that demands water 

outside of the municipal system is the ethanol plant at Weyburn.  This plant used 147 dam
3
 of 

water in 2010. Cement plant operations, along with two private water supply businesses, are the 

other water demand activities in this basin.  

Power Generation: SaskPower has two thermal electricity power plants in the basin -- one at 

Boundry Dam and one at Shand, with total installed capacity of 1,104 MW and a water demand 

in 2010 of 23,164 dam
3
.  The water demand for these two plants is the main Industry/mining 

demand for water in this basin.  There is also a 5 MW heat recovery electricity generation plant 

at Alemeda and a wind farm at Moosomin, with a capacity of 27 MW.  However, neither facility 

demands water in the generation of electricity.  Carbon capture and storage to meet GHG 

reduction targets at the coal-fired power plants will result in a drop in the net electricity output.  

A reduction in efficiency of 25% is expected for the type of carbon capture planned by 

SaskPower (Finkinrath, 2011).  The relative price of electricity from alternative generation 

sources to coal fired generation (with or without carbon capture) or a price on emissions will 

determine the mix of electricity produced.  The net generation capacity of existing coal plants 

can be reduced by up to 25% as the carbon capture technology is implemented (Finkinrath, 

2011). Significant reinvestment or retirement decisions at the Boundary Dam plant have to be 

made by 2020 and for Shand by 2038 (SaskPower, 2011a).  Since the coal-fired plants supply 

most of the base load in Saskatchewan, and alternative electricity generation options are not base 

load, coal fired plants to 2040 will still be a significant factor; however, most of the capacity will 

be phased out by 2060. Details on the plans for the replacement were not available at the time 

this report was written. 

3.3.2 Summary of Industry/Mining Water Demand 

The industrial and mining water demand by sector is presented in Sections 3.3.2.1 to 3.3.2.3 for 

baseline, climate change, and conservation scenarios, respectively.  Power generation activity 

currently has the largest water demand among the various sectors in the Souris River Basin 

because electricity generation requires coal and entails a significant user of water.  However, this 

                                                 

 

9
 According to the Wikipedia (2012), fracking is the propagation of fractures in a rock layer by a pressurized fluid. It 

is also known as induced hydraulic fracturing, hydrofracing, or simply fraccing. 

http://en.wikipedia.org/wiki/Stratum
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dominance may change if the current coal fired electricity generation capacity is replaced by 

alternative sources. 

3.3.2.1 Total Industry/Mining Water Demand – Baseline Scenario 

The industrial and mining water demand by sectors is presented in Tables 3.15 for the baseline 

scenario. The total water demand for these purposes is estimated at 28,920 dam
3
 during 2010. 

This level will decrease to 13,046 dam
3
 by 2060, primarily as a result of the decline in oil and 

gas production.  At present, power generation demands 80% of the total water for this sector 

(Figure 3.5); the replacement of coal fired electricity plants by other electricity generation 

alternatives will also have a significant impact on water demand. The other demands, particularly 

by oil and gas production, will become a relatively unimportant water demand as the fields 

mature.  

Table 3.15: Total Industry/Mining Water Demand in the Souris River Basin, Baseline 

Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 222 222 222 142 

Oil and Gas 5,215 7,002 4,201 1,050 

Manufacturing 319 307 291 272 

Power Generation 23,164 23,164 23,164 11,582 

Total Basin Water Demand 28,920 30,696 27,879 13,046 

 

 

 

 

 

 

 

 

 

Figure 3.5: Total Industry/Mining Water Demand in the Souris  

River Basin, 2010, Baseline Scenario 
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3.3.2.2 Total Industry/Mining Water Demand – Climate Change Scenario 

Climate change may impact the total water demand for the Industry/mining sector by slightly 

increasing the water demand levels, as shown in Table 3.16. The total water demand under this 

scenario is higher by 1.7% of the baseline water demand level in 2040 and 3.6% higher by 2060. 

Power generation still is the dominant demand in the total mining/industrial sector. 

 

Table 3.16: Total Industry/Mining Water Demand in the Souris River Basin, Climate 

Change Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 222 222 222 142 

Oil and Gas 5,215 7,002 4,201 1,050 

Manufacturing 319 307 297 283 

Power Generation 23,164 23,164 23,628 12,046 

Total Industry/Mining Water Demand 28,920 30,696 28,348 13,521 

% Change from Baseline Level  0.0% 0.0% 1.7% 3.6% 
  

3.3.1.3 Total Industry/Mining Water Demand – Water Conservation Scenario 

On account of several water conservation measures available to the Industry/mining sector, its 

water demand level may be reduced from the baseline scenario. Results are shown in Table 3.17. 

These changes will be observed by 2020, when water demand for this sector is estimated at 

28,477 dam
3
, which is 7.2% lower than that estimated under the baseline scenario. By 2060, 

there is a potential to reduce this water demand by 14.6%, to only 11,143 dam
3
. The relatively 

lower reduction under the water conservation scenario is results from a lack of decrease in the 

water demand for power generation. Thus, water conservation measures do offer a good potential 

for reducing water demand except for power generation. Much depends on the adoption of 

practices which are decided by other factors, the most important of which is the total cost of 

water to the water user. If the cost is low, little attention is paid to reduce water demand level.  

 

Table 3.17: Total Industry/Mining Water Demand in the Souris River Basin, Water 

Conservation Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 222 218 218 139 

Oil and Gas 5,215 5,952 3,571 893 

Manufacturing 319 301 286 267 

Power Generation 23,164 22,006 20,848 9,845 

Total Industry/Mining Water Demand 28,920 28,477 24,922 11,143 

% Change from Baseline Scenario 0.0% -7.2% -10.6% -14.6% 
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3.3.3 Industry/Mining Water Demand by Source of water 

The water demands by source for each industry sector for the baseline, climate change, and 

conservation scenarios are presented in Tables 3.18 to 3.20. The importance of surface water 

does not change under any of the three study scenarios. Under the baseline scenario, the surface 

water demand is 80% of the total in 2010, and it increases to 90% by 2060 under the same 

scenario. For other scenarios, the proportion of surface water to total use does not change 

appreciably. 

 Table 3.18: Industry/Mining Within Basin Water Demand in the Souris River Basin 

by Source of Water, Baseline Scenario, 2010-2060  

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Coal 
Surface 161 161 161 81 

Groundwater 61 61 61 61 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 5,215 7,002 4,201 1,050 

Manufacturing 
Surface 44 45 46 47 

Groundwater 274 262 245 225 

Power Generation 
Surface 23,164 23,164 23,164 11,582 

Groundwater 0 0 0 0 

Total Basin Water Demand for 

Industry/Mining  

Surface 23,370 23,371 23,372 11,710 

Groundwater 5,550 7,325 4,507 1,337 

Surface Water as % of Total 

Demand 
  80.8% 76.1% 83.8% 89.8% 

 

Table 3.19: Industry/Mining Within Basin Water Demand in the Souris River Basin by 

Source of Water, Climate Change Scenario, 2010-2060  

Sector Source 2010 2020 2040 2060 

Coal 
Surface 161 161 161 81 

Groundwater 61 61 61 61 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 5,215 7,002 4,201 1,050 

Manufacturing 
Surface 44 45 47 49 

Groundwater 274 262 250 234 

  Surface 23,164 23,164 23,628 12,046 

Power Generation Groundwater 0 0 0 0 

Total Basin Water Demand for 

Industry/Mining  

Surface 23,370 23,371 23,836 12,175 

Groundwater 5,550 7,325 4,512 1,346 

Surface Water as % of Total Demand   80.8% 76.1% 84.1% 90.0% 
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Table 3.20: Industry/Mining Within Basin Water Demand in the Souris River Basin, by 

Source, Water Conservation Scenario, 2010-2060 

Sector Source 2010 2020 2040 2060 

Coal 
Surface 161 158 158 79 

Groundwater  61 60 60 60 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 5,215 5,952 3,571 893 

Manufacturing 
Surface 44 44 45 46 

Groundwater 274 257 240 221 

Power Generation 
Surface 23,164 22,006 20,848 9,845 

Groundwater 0 0 0 0 

Total Basin Water Demand for 

Industry/Mining  

Surface 23,370 22,209 21,051 9,970 

Groundwater 5,550 6,268 3,871 1,173 

Surface Water as % of Total Demand   80.8% 78.0% 84.5% 89.5% 

 

 

3.3.4 Water Consumption for Industry/Mining Sector 

A large quantity of water used by the Industry/mining sector is lost. These estimates are shown 

in Tables 3.21 to 2.23 for the three study scenarios. Under the baseline scenario, about 21% of 

water intake is lost in their sector’s production, although over time, by 2060 this proportion is 

reduced to 13% of the total water intake. The proportion does not change appreciably from the 

baseline scenario to the other two study scenarios.  

 

 

Table 3.21: Industrial Water Consumption, Souris River Basin under Baseline  

Scenario, 2010-2060  

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 50 50 50 32 

Oil and Gas 5,215 7,002 4,201 1,050 

Manufacturing 300 289 276 258 

Power Generation 602 602 602 301 

Water Consumption 6,167 7,943 5,130 1,641 

Water Intake 28,920 30,695 27,878 13,046 

Water Consumption as  % of Water 

Intake 
21.3% 25.9% 18.4% 12.6% 

 

 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  44 

 

Table 3.22: Industrial Water Consumption, Souris River Basin under Climate  

Change Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 50 50 50 32 

Oil and Gas 5,215 7,002 4,201 1,050 

Manufacturing 300 289 282 269 

Power Generation 602 602 614 313 

Water Consumption 6,167 7,943 5,147 1,664 

Water Intake 28,920 30,695 28,348 13,521 

Water Consumption as % of Water 

Intake 
21.3% 25.9% 18.2% 12.3% 

 

Table 3.23: Industrial Water Consumption, Souris River Basin under Water  

Conservation Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 50 49 49 31 

Oil and Gas 5,215 5,952 3,571 893 

Manufacturing 300 283 272 254 

Power Generation 602 572 542 256 

Water Consumption 6,167 6,856 4,434 1,434 

Water Intake 28,920 28,477 24,923 11,144 

Water Consumption as % of Water 

Intake 
21.3% 24.1% 17.8% 12.9% 

 

3.4. Municipal Water Demand 

The population of the Souris River Basin resides in various types of communities – cities, towns, 

and villages, as well as on farms and non-farm unincorporated settlements. Some of these 

communities have a municipal water system, while others do not. Each type of community was 

examined for its respective water demand. Each of these was treated separately. 

3.4.1. Overview of Estimation 

Total municipal/domestic water demand was estimated as a sum of the individual communities’ 

water demand levels. For each community type, the total water demand was a product of per 

capita water demand and population of that community. The data on water demand and 

population of various types of communities were obtained from Saskatchewan Watershed 
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Authority (SWA, 2010). A list of communities, ordered by type, was developed. This is shown in 

Appendix A (Table A.4). This methodology was similar to that employed for the Qu’Appelle 

River Basin Report (see section 3.6 in Kulshreshtha et al. 2012a).  

Souris River Basin houses two cities, Estevan and Weyburn. The urban population accounts for 

more than half of the entire population of the basin– 63% to be more precise. The total 

population of the Souris River Basin was estimated at 59,515 people. The rural population 

accounts for nearly 34% of this figure with most of the rural inhabitants residing on farms. Table 

3.24 presents variables that affect the domestic water demand in the Souris River Basin.  

Table 3.24: Estimated Variables Affecting Domestic Water Demand in the Souris 

 River Basin, 2010 

Category 
2010 

Population 

Water 

Demand per 

capita in m
3 

Proportion of Surface 

Water to total water 

demand 

Estevan       12,876  188.46 94.79% 

Weyburn       11,782  161.87 94.79% 

Towns > 1000        6,858  139.46 30.04% 

Towns < 1000        6,074  127.66 29.11% 

Villages        6,027  116.66 52.17% 

Rural Non-Farm        1,144  116.66 52.17% 

Rural Farm       12,980  116.66 52.17% 

First Nations        1,774  111.60 50.00% 

Basin Total 59,515 -- -- 
 Source: SWA (2010) 

The water demand per capita was one of the coefficients utilized to estimate future water 

demand. Large urban centres recorded higher per capita water demand, whereas the lowest water 

demand per capita levels belonged to the First Nations’ communities. A partial explanation for 

these differences is the multipurpose demand in larger urban centers. These centers have 

relatively more manufacturing and commercial establishments that demand water. According to 

Environment Canada (2011), for communities with a population between 50 and 500 thousand, 

only 60% of the water used is expanded for residential purposes. The rest is used for 

manufacturing, commercial, firefighting, and other civic demands. However, given that this type 

of data were not available for each town and city in the Souris River Basin, this study considers 

all these demands as if combined into a single demand, resulting in a slightly higher per capita 

water demand for the large urban centers.   

Regarding water sources for domestic water demand, Estevan and Weyburn are served by 

surface water bodies, whereas for towns, surface water represents only 30% of the total water 

demand. Rural and First Nations’ communities rely equally on both surface and groundwater. 
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Each of these water demands was estimated for the baseline, climate change, and water 

conservation scenarios.  

3.4.2. Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand was forecasting the population of the Souris 

River Basin. The regression analysis (ordinary least squares) method was used to forecast the 

future population (see Table A.5 in Appendix A). Out of three tested models – linear, curvilinear, 

and logarithmic regression – the most suitable one was chosen to predict future values. The 

selection was made based on the estimated coefficients, as well as on reasonable levels, of the 

forecasts. In the cases where time did not show a statistically significant trend, a different 

approach was applied; the past five year average level of population was used to represents the 

future time periods. The methodological steps undertaken were the same as for the Qu’Appelle 

River Basin population projections (for details, see Section 4.5 of the Qu’Appelle River Basin 

Report in Kulshreshtha et al., 2012a). 

The population in the Souris River Basin is expected to modestly increase from its current levels 

of 59,515 to 64,630 by 2060 – growth of approximately 14% (Table 3.25). The results also 

indicate an increase in the size of urban communities, whereas rural population is expected to 

diminish by nearly 27% by 2060. Relatively speaking, the major growth is expected for the First 

Nations’ communities, estimated to increase by more than twofold. The second phase in 

forecasting future water demand was estimating the water demand per capita coefficients. 

Regression analysis was carried out to determine the effect of population and time on per capita 

water consumption over time. The estimations were done individually for each type of 

community located in Souris River Basin. These results are presented in Table A.6 of the 

Appendix A.  

Table 3.25: Population Projection for Communities, Souris River Basin for 2010-2060 

Category Population Change in 2060 

Population as % 

of 2010  

2010 2020 2040 2060 

Estevan 12,876 14,017 16,299 18,581 44.30% 

Weyburn 11,782 11,829 11,924 12,020 44.30% 

Towns > 1000 6,858 7,341 8,410 9,635 16.69% 

Towns < 1000 6,074 6,115 6,199 6,284 7.09% 

Villages 6,027 5,779 5,313 4,885 -18.94% 

Rural Non-Farm 1,144 1,030 915 801 -30.00% 

Rural Farm 12,980 11,682 9,346 9,086 -30.00% 

First Nations 1,774 2,080 2,709 3,338 136.19% 

Total Basin 

Population 

59,515 59,873 61,115 64,630 13.70% 
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In order to estimate the future water demand per capita, for each type of community, two types 

of factors were included: Trend over time, which could be reflective of water conservation and 

other factors,
10

 and size of the community. Only Estevan and larger towns indicated an effect of 

size of the community. For the rest of the population centers, the last five-year (2005-2009) 

average water demand was utilized as the per capita water demand for 2010, 2040, and 2060 

(Table 3.26). 

Table 3.26: Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Baseline Scenario, Souris River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Estevan 188.46 188.46 188.46 188.46 

Weyburn 161.87 161.87 161.87 161.87 

Towns > 1000 139.46 129.10 108.81 89.46 

Towns < 1000 127.66 127.66 127.66 127.66 

Villages 116.66 116.66 116.66 116.66 

Rural Non-Farm 116.66 116.66 116.66 116.66 

Rural Farm 116.66 116.66 116.66 116.66 

First Nations 111.60 111.60 111.60 111.60 

 

3.4.2.1. Municipal Water Demand under Baseline Scenario 

For the baseline scenario, estimates were calculated and were based on a simplifying assumption. 

The hypothesis was that past trends will continue in Souris River Basin. However, future water 

consumption estimates for these communities require more accurate forecasts of population 

change and of changes in their potential acceptance of water conservation technology. The 

expected values for water demand under the baseline scenario are presented in Table 3.27. The 

total water demand is expected to increase by nearly 14% by 2060, from 8,623 to 9,215 dam
3
.  

3.4.2.2. Municipal Water Demand under Climate Change Scenario 

The total water demand for domestic purposes under the climate change scenario, represents a 

product of the adjusted water demand coefficient and the population as employed for the baseline 

scenario (see Table A.7 in Appendix A).  

                                                 

 

10
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reasons for the decline is required. 
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Table 3.27: Estimated Municipal/Domestic Water Demand for the Souris River Basin, 

Study Scenarios, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

Change in 2060 as 

% of 2010 Level 
2010 2020 2040 2060 

Baseline Scenario 

Estevan 2,427 2,642 3,072 3,502 44.3% 

Weyburn 1,907 1,915 1,930 1,946 44.3% 

Towns > 1000 956 948 915 862 -25.1% 

Towns < 1000 775 781 791 802 7.1% 

Total Urban Domestic Water Demand 6,066 6,285 6,708 7,112 28.0% 

Villages 703 674 620 570 -18.9% 

Rural Non-Farm 133 120 107 93 -30.0% 

Rural Farm 1,514 1,363 1,090 1,060 -30.0% 

Total Rural Water Demand 2,351 2,157 1,817 1,723 -26.6% 

First Nations 198 232 302 373 136.2% 

Other Domestic Water Demand 8.81 8.30 7.36 7.36 -16.5% 

Total Municipal/Domestic Water Demand 8,623 8,682 8,835 9,215 13.9% 

Climate Change Scenario 

Estevan 2,427 2,642 3,145 3,677 51.5% 

Weyburn 1,907 1,915 1,977 2,043 51.5% 

Towns > 1000 956 948 937 905 -21.4% 

Towns < 1000 775 781 810 842 12.4% 

Total Urban Domestic Water Demand 6,066 6,285 6,869 7,467 34.4% 

Villages 703 674 635 598 -14.9% 

Rural Non-Farm 133 120 109 98 -26.5% 

Rural Farm 1,514 1,363 1,116 1,113 -26.5% 

Total Rural Water Demand 2,351 2,157 1,861 1,810 -22.9% 

First Nations 198 232 310 391 148.0% 

Other Domestic Water Demand 8.81 8.30 7.54 6.86 -22.2% 

Total Municipal/Domestic Water Demand 8,623 8,682 9,047 9,675 19.5% 

Water Conservation Scenario 

Estevan 2,427 2,576 2,841 3,064 26.3% 

Weyburn 1,907 1,867 1,785 1,703 26.3% 

Towns > 1000 956 942 904 837 -27.3% 

Towns < 1000 775 776 782 779 4.0% 

Total Urban Domestic Water Demand 6,066 6,161 6,313 6,382 14.6% 

Villages 703 670 612 553 -21.3% 

Rural Non-Farm 133 119 105 91 -32.0% 

Rural Farm 1,514 1,355 1,077 1,029 -32.0% 

Total Rural Water Demand 2,351 2,144 1,795 1,673 -28.7% 

First Nations 198 231 299 362 129.3% 

Other Domestic Water Demand 8.81 8.25 7.27 6.34 -28.1% 

Total Municipal/Domestic Water Demand 8,623 8,544 8,414 8,424 -3.9% 
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The underlying assumption in this scenario was that climate change will increase the water 

demand per capita coefficients by 2.4 % by 2040 and 5% by 2060. The details on the 

methodology of incorporating climate change into the water demand per capita coefficient can be 

found in section 5.2 of the Qu’Appelle River Basin Report (See Kulshreshtha et al., 2012a). 

Water demand levels under this scenario are also presented in Table 3.27. Under a climate 

change scenario, it is expected that the 2060 level will increase by 12% from 8,623 dam
3
 in 2010 

to 9,675 dam
3
 by 2060. 

3.4.2.3. Municipal Water Demand under Water Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario for the Souris 

River Basin was similar to that followed for the climate change scenario. Adjusted water demand 

coefficients were calculated to estimate the total water demand and are shown in Table A.8 of 

Appendix A. Methodological details on including water conservational measures into the water 

demand per capita coefficient can be found in section 5.3 of the Qu’Appelle River Basin Report 

(Kulshreshtha et al., 2012a). Results for this scenario are shown in Table 3.27. Since the 

population will be employing water conservation measures, this scenario is expected to produce 

a reduction in total domestic water demand. The total domestic water demand in 2060 is 

expected to be 8,424 dam
3
, nearly 3.9% lower than 2010 level. 

3.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for the 2010 - 2060 period under the three 

study scenarios is presented in Figure 3.6. Under climate change in 2060, the basin will 

experience a 5% increase in municipal/domestic water demand, whereas under a water 

conservation scenario, a reduction of 9.6% is possible.  

 
Figure 3.6: Total Municipal/Domestic Water Demand for the Souris  

River Basin Under Study Scenarios, 2010 – 2060 
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3.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands are served both by surface water bodies and by underground 

aquifers. A summary of this water demand for the baseline scenario is shown in Table 3.28. 

Almost 69% of the total water demand is supplied by surface water bodies, and it is assumed to 

increase by 2060 to 73%.  

Table 3.28: Total Municipal/Domestic Water Demand by Source, 

Souris River Basin 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total Surface Water Demand 5,947 6,073 6,346 6,742 

Total Groundwater Demand 2,676 2,610 2,489 2,473 

Total Water Demand 8,623 8,682 8,835 9,215 

Surface Water % of Total Water 

Demand 
69.0% 69.94 71.8% 73.2% 

 

3.4.5  Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost, because part of it is returned into the original 

surface water bodies. Although some water may be returned to groundwater sources, the 

knowledge of aquifer recharge rates and related information are relatively poor; therefore, it is 

typically assumed that all groundwater withdrawn is lost. The total consumption of water for 

municipal/domestic purposes is shown in Table 3.29. The details on methodology were presented 

in Section 2.3.6. Water consumption simply represents a difference between water intake and 

return flow.  

Table 3.29: Water Intake and Consumption for Municipal/Domestic Water Demands, 

Souris River Basin, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 
  Baseline Scenario 
Total Water Intake  8,623 8,682 8,835 9,215 
Water Consumption 4,490 4,400 4,266 4,372 
Consumption as a % of Intake 52.1% 50.7% 48.3% 47.4% 
  Climate Change Scenario 
Total Water Intake  8,623 8,682 9,047 9,675 
Water Consumption 4,490 4,400 4,368 4,590 
Consumption as a % of Intake 52.1% 50.7% 48.3% 47.5% 
  Water Conservation Scenario 
Total Water Intake  7,992 8,023 8,099 8,304 
Water Consumption 4,284 4,181 4,024 4,059 
Consumption as a % of Intake 53.6% 52.1% 49.7% 48.9% 
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The total water consumption under the baseline scenario for 2010 was estimated at 4,490 dam
3
, 

which is about 52% of the total water withdrawn. Thus, 48% of the water withdrawn is returned 

to the original water source in some shape.
11

 By 2060, the amount of water consumed decreases 

slightly to 47% of the total water intake. Under the climate change and water conservation 

scenarios, although consumption levels do change, their proportion to total water demand does 

not change considerably.  

 3.5 Recreational Water Demand 

3.5.1. Overview of Estimation 

This water demand has two components: one, a variable level of water demand related to people 

living in recreational communities, which is determined by the number of people and their 

respective water demand level; and, two, a fixed level of water required to maintain park 

facilities. Unfortunately details on the second type of water demand were not available (no 

community was found to meet this criteria). Therefore, analysis was undertaken by using total 

water demand by the recreational sites.  

Souris River Basin houses several recreational sites, amongst which are included two provincial 

parks: Moose Mountain Provincial Park and Cannington Manor Provincial Historic Park. Table 

3.30 shows all the recreational sites located within the river basin. Moose Mountain Provincial 

Park was the third most visited park in the province in 2009, based on permit analysis. Their park 

had 276,430 visitors in 2009, an increase of 39% over its 2004 visitation rates (SaskParks, 2009). 

Cannington Manor recorded relatively modest visitation rates in 2009 – approximately 3,050 

visitations– which were 27% lower than in 2004.  For the other recreational sites, there is no 

available data on visitation rates.  

Table 3.30: Recreational sites located in the Souris River Basin 

Recreational Site Type Recreational Site Name 

Provincial Historic Park Cannington Manor  

Provincial Park Moose Mountain  

Regional Park Moosomin  

Historic Site Roche Percee  

Recreation Site Souris  

Regional Park Woodlwan  

 

                                                 

 

11
 Cities with a municipal water and sewer system have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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In terms of water demand, in 2010, the total water demand for recreational purposes at Moose 

Mountain Provincial Park was 41,604 m
3
. Compared to 2004 levels, the total water demand was 

reduced by 27% (SWA, 2010 and 2009).  There was no information available on water demand 

for the other recreational sites located in the Souris River Basin. The future water demand for 

Moose Mountain Provincial Park was estimated by regression analysis.  

3.5.2. Estimating Future Recreational Water Demand 

Recreational sites require water for maintenance and for supporting visitor services. In the 

following sections, results for the three scenarios are presented. 

3.5.2.1. Recreational Water Demand under Baseline Scenario 

This water demand is shown in Table 3.31. The current demand for recreational purposes is 

41.60 dam
3
, and it is expected to decrease by nearly 51% in 2060. The future projection of 

visitors is a complex exercise, since many factors can affect these levels. One of the major 

factors among these is the size of the water bodies at these sites, and other quality-related 

aspects. However, the quality of a site deteriorates as congestion to a site increases, unless 

infrastructure and other facilities are improved accordingly. The size of the water body is also 

related to changes in the hydrological regime of the region. Such projections were considered 

beyond the scope of this study. 

 

Table 3.31: Estimated Recreational Water Demand for the Souris River Basin, Study 

Scenarios, 2010 - 2060 

Scenario 

Total Municipal/Domestic 

Water Demand in dam
3
 

2060 as % 

of 2010 

Level 

Change 

%from 

Baseline 
2010 2020 2040 2060 

Baseline Scenario 41.60 37.39 28.95 20.52 -50.7% -- 

Climate Change Scenario 41.60 37.39 29.65 21.54 -48.2% 5.0% 

Water Conservation 

Scenario 
41.60 37.16 28.60 19.92 -52.1% -2.9% 

 

7.5.2.2. Recreational Water Demand under Climate Change Scenario 

Urban and rural recreation, scenery, wildlife habitat, and fisheries are all strongly affected by the 

quantity and quality of water, and all of these are affected by climate change (Cooper, 1990). 

Hydrological droughts result in low stream flows and low lake levels. These conditions will 

likely reduce some of the recreational activities, such as boating and sport fishing, among others. 

Drought conditions may also place some restrictions on recreational activities (open fires for 

campers), and cause a loss of proximity of water from the beach area, among other possibilities. 

These activities may also be reduced.  
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Recreational site maintenance may increase because of higher temperatures and lower 

precipitation. Assuming the same change as assumed for the domestic water demand, (2.4% and 

5% increase in water demand by 2040 and 2060, respectively), the estimated water demand is 

shown in Table 3.31. Under a climate change scenario, the water demand is expected to increase 

by 5% by 2060. 

3.5.2.3. Recreational Water Demand under Water Conservation Scenario 

Water conservation in recreational related water demands is hard to estimate, since some of the 

recreational activities depend on water availability. For recreational site maintenance, some 

water conservation practices can be applicable. Assuming that these measures will result in a 

similar reduction as for the municipal water systems, current and future water demand was 

estimated. These estimates are shown in Table 3.31. Adopting water conservation measures 

could decrease water demand by nearly 3% under the baseline scenario levels. 

3.6 Indirect Anthropogenic Water Demand 

The balancing of water demand against supply requires a consideration of all water demands. 

Included among these demands are those which result from natural processes or policy 

regulations. These demands are not related to any direct human demand of water. Therefore, in 

this study they are called indirect anthropogenic water demands. Four such demands are included 

in this category: evaporation, apportionment, environmental, and instream water demands.  

These quantities are presented in the following sub-sections. 

3.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and the size 

of the water body are the two most important determinants for this type of water demand. Its 

calculation was based on these two factors, as described in previous basin reports (see 

Kulshreshtha et al., 2012a, 2012b, and 2012c). 

3.6.1.1 Evaporation Water Demand – Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Souris River Basin are presented in 

Table 3.29.  These values were estimated for the current situation (time period). It was assumed 

that factors affecting evaporation (temperature, precipitation, and sunny days, among others) 

would remain unchanged over the next 50 year period, except that under climate change. 

Therefore, for the baseline scenario, 2010 estimates were accepted as estimates for all three 

future time periods.  

On an annual basis, some 36,168 dam
3 

of water is lost to evaporation. MacDonald Lake’s 

evaporation loss constitutes 60% of the total evaporation losses in the basin. Other water bodies 

are smaller in surface area, and therefore do not lose as much water to evaporation.  
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Similar to smaller lakes, man-made reservoirs also have a lower level of evaporation. Alameda 

reservoir has the highest level of evaporation for this category, estimated at 5,580 dam
3
.  

3.6.1.2 Evaporation Water Demand – Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Souris River Basin are presented in 

Table 3.32 (Last two columns representing evaporation losses under climate change).  The base 

evaporation losses are employed to estimate the water losses for 2010 and 2020, while the base 

evaporation loss is increased by 5% for 2040 and 10% for 2060. The total amount of water lost 

to evaporation is estimated at 39,785 dam
3
 by 2060. Larger lakes remain the major water bodies 

contributing to the total evaporation quantities.   

Table 3.32: Evaporation Losses of Lakes and Reservoirs, Souris  

River Basin, 2010 – 2060 

Particulars 
Net Evaporation Losses in dam

3
 

2010 2020 2040 2060 

Lakes* 

Beaver Lake 225 225 236 248 

Gooseberry Lake 900 900 945 990 

Kenosee Lake 1,688 1,688 1,772 1,856 

Moose Mountain Lake 2,475 2,475 2,599 2,723 

Sub-total Lakes 5,288 5,288 5,552 5,817 

Reservoirs 

 

 

 

 

Avonlea Dam 1,200 1,200 1,260 1,320 

Alameda Dam 5,580 5,580 5,859 6,138 

Boundary Dam Reservoir 2,500 2,500 2,625 2,750 

McDonald Lake 21,600 21,600 22,680 23,760 

Sub-total Reservoirs 30,880 30,880 32,424 33,968 

Total Evaporation Losses 36,168 36,168 37,976 39,785 
            * The also houses the White Bear Lake. However, since no details on this lake  

are available, it is excluded.  

3.6.1.3 Evaporation Water Demand – Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, their values 

were assumed to be the same as those under the baseline scenario. It is recognized that there may 

be technological measures that can reduce evaporation losses, but such knowledge is still in a 

developmental stage; it is therefore, not considered in this study. 

3.6.2 Apportionment Water Demand 

As noted in previous basin reports, the natural flow of water to Manitoba and to the United States 

is large enough to include the yearly average apportionable flow of water. Based on the 
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arguments presented in previous basin reports, this water demand was set equal to zero for the 

2010 - 2060 period.  

In the Souris River Basin, two types of apportionment water demand need to be estimated. One, 

several tributaries, including Pipestone Creek, crosses the Manitoba – Saskatchewan boundary, 

where water has to be released to the province of Manitoba.  Two, the Souris River enters the US 

border into North Dakota, where the agreement administered by the International Souris River 

Board on behalf of the International Joint Commission (IJC). Natural flow by the IJC is 

determined using the following calculation (ISRB, Undated): 

Natural Flow =  Measures Streamflow  + Evaporation from Reservoirs 

  + Withdrawals for Irrigation + Pumping into Towns  

  - Flow Returning to the River from Towns and Irrigation  

  - Change in Storage in Reservoirs           (3.1) 

The natural flows for Pipestone Creek have been estimated to be higher than Manitoba share 

(PPWB, 2011). For other tributaries entering into Manitoba, such details are not available. 

However, according to Mr. Bob Halliday (Personal Communications, 2012), Saskatchewan 

water demands in the Souris River tributaries crossing into Manitoba are not sufficient to raise 

the need for formal apportionment arrangements. Thus, for the Souris River Basin, no additional 

water demand for apportionment is required
12

.  

3.6.3 Environmental Water Demand 

Greater evaporation due to longer ice-free periods and higher temperatures is likely to severely 

impact waterfowl in the basin during years with low spring water levels of marshes and sloughs.  

Ducks Unlimited manages 3,905 acres of wetland habitat in the Lower Souris River Basin (SWA 

2005).  

Although there may be some water allocated for such uses, much of this water is for covering the 

evaporative water losses, which are included above. For this reason, this water demand was set 

equal to zero.  

                                                 

 

12
 According to 2006 report of the ISRB (2007), the natural flow of the river at Sherwood was 340 dam

3
 higher than 

the apportionable level.  
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3.6.4 Instream Flow Requirements  

In the Souris River Basin, instream flow requirements for the Souris River and its various 

tributaries have not been calculated. For this reason, this water demand was set equal to zero for 

the current and future time periods
13

.  

3.7 Summary of Water Demand in the Souris River Basin 

No major changes in total water demand are expected in the Souris River Basin over the next 

fifty years. The total water demand estimates by major sectors of demand are shown in Tables 

3.33 to 3.34 for the baseline, climate change, and water conservation scenarios. A pictorial view 

of these changes is illustrated in Figure 3.7.  

Table 3.33: Summary of Total Water Demand for the Souris River Basin  

under Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 10,818 11,174 11,494 11,824 

Industry/Mining 29,017 30,792 27,975 24,806 

Municipal/Domestic 8,623 8,682 8,835 9,215 

Recreation 42 37 29 21 

Total Direct Anthropogenic Water 

Demand 48,499 50,686 48,333 45,865 

Indirect Anthropogenic Water Demand 36,168 36,168 36,168 36,168 

Total Water Demand 84,667 86,854 84,501 82,033 

 

Table 3.34: Summary of Total Water Demand for the Souris River Basin under  

Climate Change Scenario 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 10,818 11,174 12,582 13,659 

Industry/Mining 29,017 30,792 27,981 24,816 

Municipal/Domestic 8,623 8,682 9,047 9,675 

Recreation 42 37 30 22 

Total Direct Anthropogenic Water 

Demand 48,499 50,686 49,640 48,171 

Indirect Anthropogenic Water Demand 36,168 36,168 37,976 39,784 

Total Water Demand 84,667 86,854 87,616 87,955 

                                                 

 

13
 It is recognized that this estimate may be available at some future time. At that point, it would need to be 

incorporated in the total water demand for the basin.  
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Three features of these estimates are noticeable: Total direct anthropogenic water demand in the 

basin is expected to decline over time from 48,499 dam
3
 to 45,865 dam

3
 – a decline of 4.6% over 

this 50-year period. This decrease is a result of declining oil and gas related activity in the basin, 

while the other demands remain virtually unchanged. Two, under climate change, water demand 

will increase for both direct anthropogenic and indirect anthropogenic demands. The increase in 

this total under this scenario by 2060 will be 7.2% above the baseline scenario. Three, although 

water conservation could bring forth some relief to water demand levels, the decrease will be 

only 3% of the 2060 baseline level, which is much lower than the increase under the climate 

change scenario.  

Table 3.35: Summary of Total Water Demand for the Souris River Basin under  

Water Conservation Scenario 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 10,818 10,636 10,321 10,250 

Industry/Mining 29,017 29,731 27,335 24,638 

Municipal/Domestic 8,623 8,544 8,414 8,424 

Recreation 42 37 29 20 

Total Direct Anthropogenic 

Water Demand 48,499 48,948 46,098 43,332 

Indirect Anthropogenic Water 

Demand 36,168 36,168 36,168 36,168 

Total Water Demand 84,667 85,116 82,266 79,500 

 

In the Souris River Basin, the major water users, in a descending order, are power generation, 

municipal and domestic, oil and gas, and irrigation. Over a period of time (by 2060), oil and gas 

production related water demand is expected to decline substantially, making irrigation the third 

larger water user in 2060. The indirect anthropogenic water demand is almost equal in magnitude 

to direct anthropogenic water demands. This effect occurs because of evaporation losses from 

some large lakes and reservoirs located within the basin.  
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Figure 3.7: Overview of Trend in the Total Water Demand in the Souris River  

Basin, 2010-2060 

 

 

 

 

 
Moose Mountain Creek, Souris River Watershed 

Photo courtesy of Tourism Saskatchewan 
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Chapter 4 

Missouri River Basin (Saskatchewan Basin # 2) 

This chapter presents estimated water demands for the Missouri River Basin. It is divided into 

seven sections. Section 4.1 presents the location of the basin within Saskatchewan and its salient 

features. The estimated water demand levels for agricultural, industry/mining, 

municipal/domestic, and recreation are presented in the Sections 4.2 to 4.5, respectively. In 

Section 4.6, various indirect anthropogenic water demands are presented. The chapter ends with 

a summary of all water demands for the Missouri River Basin.   

4.1  Overview of the Missouri River Basin 

Part of the precipitation and resulting river flows in a narrow land area located in southwestern 

Saskatchewan is drained in the United States. It flows into the Missouri River and thence to the 

Gulf of Mexico (Canada West Foundation, 1982). The Missouri River Basin extends from the 

northern borderline of the States of Montana and North Dakota, to south of Cypress Hills, 

Oldwives, and Souris River Basins. The western boundary of the watershed is the 

Saskatchewan/Alberta provincial border (AAFC, 2011b). Details on the basin are shown in 

Figure 4.1. 

 

Figure 4.1: Location of the Missouri River Basin in Saskatchewan 

 

In the basin, one of the major rivers that cross the international boundary is the Frenchman River, 

while several smaller streams, such as Lodge Creek, Battle Creek, Poplar River, East Poplar 
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River and Big Muddy River also join the Missouri River in the US. In Saskatchewan, the 

Missouri River Basin contains three watersheds: (1) Milk River watershed with Lodge Creek, 

Battle Creek, White Water Creek, Rock Creek, and Frenchman River as the major water bodies; 

(2) Poplar River Basin, including Poplar River and Fife Lake and (3) Bid Muddy Creek 

Watershed (NRCan, 2010). 

Relative to other river basins in Saskatchewan, the Missouri River Basin is smaller, both in terms 

of land area and population. The Missouri River Watershed drains an approximately 17,000 km
2
 

in Saskatchewan.
14

 It spans around the unique Canadian ecosystem known as the Prairie 

Grasslands and Big Muddy Valley. The area is semi-arid with climatic conditions mainly 

suitable for various grasses (Parks Canada, 2009). As seen in Table 4.1, approximately 40% of 

the land area is covered by grass. In terms of agricultural land, a large portion of the area is used 

for livestock feeding. Cropland represents only 58% of the land use in the region.  

Table 4.1: Land Use in the Missouri River Basin, 2000 

Land Cover Area 
Area in 

km
2
 

% of Total 

Area* 

Total Area 17,000 100.00% 

Evergreen Needleleaf Forest Area 0 0.0% 

Mixed Forest Area 86 0.5% 

Shrubland Area 50 0.3% 

Grassland Area 6,856 40.3% 

Cropland and Cropland with Woodland 

Area 
9,784 57.6% 

Other Land Cover Area 225 1.3% 

* Estimations based on the entire Missouri River Basin land use in Canada   

Source: Statistics Canada (2000). 

Less than one percent of the Saskatchewan population resides in the Missouri River Basin. The 

basin is primarily rural, relative to other basins of Saskatchewan. It does not house any cities or 

towns with a population of 1,000 people or more (Table 4.2). In 2010, the estimated population 

of the basin was 7,873 people. As shown in Figure 4.2, only 17% of the basin population resides 

in urban seating (smaller communities with less than 1,000 people); the rest live either on farms 

or in villages.   

                                                 

 

14
 This is merely a rough estimation; the only available data were obtained from NRCAN (2010) for Frenchman 

River – drainage area of 5,500 km
2
, Battle Creek – 2,600 km

2
 and Lodge Creek – 2,100 km

2
.  
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Table 4.2: Estimated Population of Missouri River Basin, by Type of  

Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Towns < 1000        1,571         1,325  -15.7% 

Villages        1,449         2,030  40.1% 

Total Urban 

Population 

3,020 3,355 11.09% 

Rural Non-Farm Note 1             17  -- 

Rural Farm Note 1        4,501  -- 

Total Missouri 

River Basin 
       3,020*         7,873  -- 

* This total excludes non-urban population and is not comparable to the 2010 total population. 

Note 1 These populations could not be estimated 

Source: SWA (2010), and Statistics Canada (2012a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2: Distribution of Population of the Missouri  

River Basin by Type of community, 2010 

 

Water resources in the Missouri River Watershed are rather scarce. There is a large variation in 

surface water over the seasons because the main source of water comes from spring runoff. The 

quality of water in the area is also a restraining factor in using it for different purposes. The 

bedrocks consist of marine shales or soft clays with high concentrations of salts or mud in 

suspension (Parks Canada, 2011).  
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The estimation of water demand was based on a product of physical scale for a given activity and 

its average (per unit) water demand coefficient. The physical scale was based on the degree of 

correspondence between an administrative boundary and the basin boundary. Area was the only 

feasible criterion that could be used. These correspondences are presented in Appendix B (Table 

B.1) for Census Divisions, in Table B.2 for Census Agriculture District, and in Table B.3 for 

Rural Municipalities. An assumption was made that all economic activity is ubiquitous in nature 

and can be approximated by using physical area as the criterion.   

The Missouri River Watershed is subject to both interprovincial apportionment under the MAA, 

and international apportionment under the International Joint Commission for the eastern 

tributaries of the Milk River and a bilateral arrangement on the Poplar River
15

.  The International 

Joint Commission is charged with deliberating equitable apportionment between Canada and 

U.S. (Environment Canada, 2010).  

Another striking feature of agriculture in the basin is its dependency on irrigation. The Prairie 

Farm Rehabilitation Administration (PFRA)
16

, now called Agri-Environment Services Branch 

(AESB), has constructed and operated some of these projects. The South–West Irrigation 

Development Area (which encompasses four river basins in southwest Saskatchewan, namely -- 

South Saskatchewan River Basin, Missouri River Basin, Old Wives Lake Basin, and Cypress 

Hills (NS) Basin) contains a total of fifteen irrigation districts. Details on these projects are 

shown in Appendix C., and specifically details for the Missouri River Basin in Table 4.3. The 

largest district is Val Marie Irrigation Project, with 6,600 irrigated acres served by flood 

irrigation system. The Missouri River Basin has five other irrigation districts. The total irrigated 

area in the basin is estimated at 17,471 acres, served mainly through flood irrigation. 

The Missouri River Basin also houses the second largest power generation facility, Poplar River 

Coal Power Station.  The plant, located near Coronach, has a net power generation capacity of 

582 MW (SaskPower, 2011a).  The power plant’s water requirements are fulfilled through the 

Morrison Dam and the Cookson Reservoir (Town of Coronach, 2011).  

West Poplar Dam is located on Johnson Creek near the Village of Wood Mountain. Originally 

built in 1957 for multi-purpose demands, the 1,196 dam
3
 capacity reservoir is now used almost 

entirely for livestock watering (SWA, 2012a). 

                                                 

 

15
 Based on information provided by Mr. Bob Halliday of R. Halliday and Associates (November 2012). 

16
 This organization was renamed Agri-Environmental Services Bureau, and then moved to the Scicence and 

Technology Branch of Agriculture and Agri-Food Canada.  
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Table 4.3: Southwest Development Area Irrigation Projects in the  

Missouri River Basin 

District Area in Acres 

Water 

Application 

Type 

#7 Consul-Nashlyn                 3,500  Flood 

#30 Vidora                 2,436  Flood 

# 15 Lodge Creek                    970  Flood 

#17 Middle Creek                 1,087  Flood 

Eastend                 2,878  Flood 

Val Marie                 6,600  Flood 

Total Missouri River Basin              17,471  

   

4.2 Agricultural Water Demand 

Using the methodology described for the Qu’Appelle River Basin (see Kulshreshtha et al., 

2012a), water demand levels for various agricultural activities were estimated. This step was 

followed by projecting water demands for three time periods: 2020, 2040, and 2060. For all four 

time periods, agricultural water demand was estimated for three study scenarios: Baseline, 

Climate Change, and Water Conservation scenarios. These results are presented in the following 

section.  

4.2.1 Total Agricultural Water Demand 

Agricultural water demand was disaggregated into five types of demands, each of which were 

estimated separately: Irrigated crop production, Dryland crop production, Livestock, 

Greenhouses and Nurseries, and Aquaculture.  

The area under irrigation is 44,041 acres, of which 17,471 acres are in six irrigation districts 

(Table 4.4). Backflood and surface irrigation
17

 account for 87% of the irrigation application 

methods used in this basin (Figure 4.3).  

Cereal crops account for over half of the crop area in the Missouri River Basin, with pulse crops 

comprising 16.5% and summerfallow being significant at 22% of crop area.   

                                                 

 

17
 Although details on the exact nature of the surface irrigation are not available, most of the projects rely on flood 

irrigation. Most plots are small (around 40 acres) and the major crop grown is forages. 
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Poultry production is not a significant livestock sector in the Missouri River Basin, as it accounts 

only for less than half of a percent of Saskatchewan production.   Cow calf operations are the 

main livestock activity.  Approximately 7.4% of the cattle feedlot capacity in Saskatchewan 

occurs in this basin.  The hog sector accounts for only 4.8% of the breeding sows and 4.4% of 

the market hogs in Saskatchewan. The dairy sector is small, with only 2.4% of the province’s 

dairy cattle in 2010. The estimated livestock numbers are shown in Table 4.5. As well, very 

small areas under greenhouses and nurseries were reported for the basin. The total area of 

greenhouses in the Missouri River Basin for 2010 was estimated at 1.0 acre. There is no reported 

aquaculture activity in the basin.  

Table 4.4: Missouri River Basin Area of Irrigation by Type of System, 2010 

Irrigation System Area Percent 

Wheelmove 1,936 4.4% 

Pivots 1,767 4.0% 

Linear 236 0.5% 

Misc. Sprinklers 1,327 3.0% 

Surface 24,287 55.1% 

200 mm Backflood 9,963 22.6% 

Misc. Backflood 4,148 9.4% 

Remainder 376 0.9% 

Total 44,041 100.0% 

Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA 2011b 

  

 

 

 

 

 

 

 

 

Figure 4.3: Distribution of the Total Irrigated Area in the  

Missouri River Basin by Type of Water Application System 
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Table 4.5: Estimated Livestock Population in the Missouri River Basin  

by Type of Animals, 2010 

Livestock Type 
Number 

in 2010 
Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 4,966 Bison       1,002  

Milk Cows 706 Horses       6,323  

Beef Cows 91,973 Goats            98  

Milk Heifers 491 Llamas          101  

Beef Replacement Heifers 15,854 Bees       2,191  

Feedlot 20,336 Deer          158  

Calves 84,702 Poultry and Egg Sector 

Hog Sector Laying Hens     82,305  

Sows       4,148  Pullets     14,678  

Suckling Pigs     90,342  Broilers     15,137  

Weaned Pigs   129,712  Other Poultry       8,985  

Growing Finishing Pigs   129,712  Turkeys (M)          416  

Boars          142  Turkeys (F)          277  

Sheep Sector Sheep Sector 

Rams 210 Breeding 999 

Ewes 4,247 Slaughter 3,181 
Source: Statistics Canada (2011a), Missouri Ministry of Agriculture (2011b),  

Sask Pork (2011), and the Missouri Turkey Producers Marketing Board (2011). 

 

All different types of agricultural water demands are summarized in this section for the three 

study scenarios. On account of their minimal water demand, the greenhouses’, nurseries’, and 

aquaculture’s water demands were combined into a single category.  

4.2.1.1 Total Agricultural Water Demand under Baseline Scenario 

The projected water demand for the agriculture sector under the baseline scenario in the Missouri 

River Basin is presented in Table 4.6. Crop water demand (irrigation and pesticide spraying) is 

the biggest component for which irrigation is expected to account for 97% of the agricultural 

sector’s water demand in the Missouri River Basin in 2060.  The dairy and beef cattle sectors are 

the next biggest component of water demand. By 2060, the basin could see an increase in total 

water demand by 1.3% -- from 117.8 thousand dam
3
 to 119.4 thousand dam

3
. Overall, irrigation 

water demand is the most dominant demand for agricultural purposes, as shown in Figure 4.4. 
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Table 4.6: Agricultural Water Demand in the Missouri River Basin for the Baseline 

Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 114,816 115,010 115,445 115,953 

Livestock 2,943 3,133 3,243 3,350 

Pesticide 73 66 65 65 

Other  Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
12 13 13 14 

Total Agricultural Water Demand 117,844 118,221 118,766 119,381 

%  Change over 2010 Level  0.3% 0.8% 1.3% 

 

 

Figure 4.4: Distribution of Total Agricultural Water Demand by Type of Demand, 

 Missouri River Basin, 2010-2060 

4.2.1.2 Total Agricultural Water Demand under Climate Change Scenario 

Climate change through increased average temperature and higher frequency of droughts will 

impart a significant increase in the water demand for agricultural purposes. In the Missouri River 

Basin, this water demand will increase to 139.2 thousand dam
3
, which is 18.1% higher than that 

used during 2010. Compared to the baseline scenario, climate change impact by 2040 will cause 

an increase by 10.6% in agricultural water demand. By 2060, an increase in this water demand 

by 16.6% is likely (Table 4.7). 
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Table 4.7: Agricultural Water Demand in the Missouri River Basin for Climate Change 

Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 114,816 115,010 127,904 135,499 

Livestock 2,943 3,133 3,368 3,600 

Pesticide 73 68 69 72 

Other Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
12 13 13 14 

Total Agricultural Water Demand 117,844 118,223 131,354 139,185 

%  Change over 2010 Level  0.3% 11.5% 18.1% 

% Change over Baseline Scenario  0.0% 10.6% 16.6% 

 

4.2.1.3 Total Agricultural Water Demand under Water Conservation Scenario 

The adoption of water conservation offers a way to reduce agricultural water demand in the 

basin. These results are shown in Table 4.8. Under this scenario, the total agricultural water 

demand in 2060 could be almost 93.6 thousand dam
3
, some 21.6% lower than that those baseline 

scenario. Much of this is predicated on the replacement of flood irrigation systems by surface 

(sprinkler) systems. However, it is acknowledged that this development is capital intensive and 

may require some public assistance. Positive economic returns to producers are needed to 

encourage them to make this change.  

Table 4.8: Agricultural Water Demand in the Missouri River Basin for Water 

Conservation Scenario, 2010 – 2060   

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 114,816 104,677 96,572 90,289 

Livestock 2,943 3,133 3,131 3,232 

Pesticide 73 66 58 32 

Other (Greenhouses, Nurseries, and 

Aquaculture) 
12 13 13 14 

Total Agricultural Water Demand 117,844 107,889 99,774 93,567 

%  Change over 2010 Level   -8.4% -15.3% -20.6% 

% Change over Baseline Scenario   -8.7% -16.0% -21.6% 
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4.2.2   Source of Water for Agricultural Activities  

4.2.2.1   Source of Water for Agricultural Activities under Baseline Scenario 

Depending on the location of the water demand, some of the agricultural water demands can be 

satisfied from surface water bodies, while others may be served through drawing groundwater. In 

this section, total agricultural water demand from the surface water sources is reported. Results 

are shown in Table 4.9.   

Table 4.9: Agricultural Water Demand Estimates from Surface Water Bodies, by Type of 

Demand, Missouri River Basin, Baseline Scenario, 2010 – 2060  

Type of Water Demand Amount of Water in dam
3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 1,221 1,306 1,353 1,398 

Hog Sector 27 28 29 30 

Sheep 6 7 7 7 

Other Livestock 40 40 40 40 

Poultry and Egg 2 2 2 2 

Total Livestock Surface 

Water Demand 
1,294 1,383 1,431 1,477 

Surface Water % of Total 

Livestock Water Demand  
44.0% 44.1% 44.1% 44.1% 

Crop 

Irrigation 109,075 109,269 109,704 110,212 

Pesticide 58 53 52 52 

Other Agricultural Uses 3 3 3 3 

Total Crop Surface Water 

Demand 

109,136 109,324 109,759 110,266 

Surface Water % of Total 

Crop  Water Demand  
95.0% 95.0% 95.0% 95.0% 

 

 

Although livestock water demand is sourced both from surface and groundwater almost in equal 

proportions, the crop water demand is more dependent on surface water. This situation is a result 

of irrigation water demand, which is primarily assessed through surface water bodies. Thus, 

almost 95% of the crop water demand is obtained from surface water bodies as against only 44% 

for livestock production. Since crop water demand is 100 times larger than livestock water 

demand, the overall agricultural dependency is on surface water – almost 94% of the total 

agricultural water demand comes from this source (Table 4.10). 
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4.2.2.2   Source of Water for Agricultural Activities under Climate Change Scenario 

The predicted results for the climate change scenario are presented in Table 4.11. Water 

withdrawals from surface water bodies in 2060 will increase from 111.7 thousand dam
3
 (under 

the baseline scenario) to 131.3 thousand dam
3
 under this scenario. This figure represents an 

increase of 17.6% over the baseline scenario. Climate change will also increase the dependence 

of agriculture on surface water bodies slightly, as now 93.7% of the total agriculture water 

demand is withdrawn from this source.  

Table 4.10: Agricultural Water Demand by Source of Water in the Missouri  

River Basin, Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
 in 

2010 2020 2040 2060 

Total Agriculture Water 

Demand 
117,844 118,221 118,766 119,381 

Groundwater 7,414 7,515 7,577 7,638 

Surface Water 110,430 110,707 111,189 111,744 

Surface Water % of Total 

Agricultural Water Demand 
93.7% 93.6% 93.6% 93.6% 

 

Table 4.11: Agricultural Water Demand by Source of Water in the Missouri River 

 Basin, Climate Change Scenario, 2010 – 2060  

Particulars Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water 

Demand 

117,844 118,221 131,354 139,185 

Groundwater 7,414 7,515 7,655 7,787 

Surface Water 110,430 110,707 123,699 131,398 

Surface Water % of Total 

Agricultural Water Demand 
93.7% 93.6% 94.2% 94.4% 

 

4.2.2.3   Source of Water for Agricultural Activities under Water Conservation Scenario 

The distribution of total water demand by source of water under the water conservation scenario 

is presented in Table 4.12. The amount of surface water demand is reduced from the baseline 

scenario; it falls from 111,744 dam
3 

in 2060 under the baseline scenario to only 86,005 dam
3
 – a 

reduction of 23% of the baseline level. However, a large proportion of water is still obtained 

from surface water bodies. 
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Table 4.12: Agricultural Water Demand by Source of Water in the Missouri  

River Basin, Water Conservation Scenario, 2010 – 2060  

Particulars Total Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agricultural Water 

Demand 
117,844 107,889 99,774 93,567 

Groundwater 7,414 7,515 7,510 7,562 

Surface Water 110,430 100,375 92,264 86,005 

Surface Water % of Total 

Agricultural Water Demand 

93.7% 93.0% 92.5% 91.9% 

 

4.2.3 Agricultural Water Consumption 

A part of the total water demand by agriculture is returned into its original source. The 

methodology used to estimate water consumption was described in Kulshreshtha et al., (2012a). 

The estimated water consumption for agricultural demands under the three study scenarios is 

presented in this section. 

4.2.3.1 Agricultural Water Consumption under Baseline Scenario 

As noted above, not all water removed from a water body (source) for agricultural purposes is 

lost, for a portion returns to the original source.
18

 In the Missouri River Basin, these estimates are 

presented in Table 4.13 for the baseline scenario.  In 2010, the agriculture in the basin consumed 

89 thousand dam
3
 of water, most of which was taken from surface water bodies. By 2060, it is 

estimated that the agriculture’s water consumption will increase to 90 thousand dam
3
. In all four 

time periods the consumption of water amounts to 76% of the total water intake.  

Table 4.13: Water Consumption for Agricultural Demands by Source of Water, 

Missouri River Basin, Baseline Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agricultural 

Water Consumption 

89,140 89,469 89,905 90,393 

Groundwater  5,978 6,077 6,134 6,188 

Surface Water 83,161 83,392 83,771 84,205 

Total Consumption as  

% of Water Intake 75.6% 75.7% 75.7% 75.7% 

                                                 

 

18
 This return flow may be contributed at a different location from the water intake location. Thus, this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 
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4.2.3.2 Agricultural Water Consumption under Climate Change Scenario 

Water consumption for agricultural purposes under the climate change scenario is presented in 

Table 4.14.  As the amount of water required for district irrigation increases under this scenario, 

so does the water consumption level. By 2060, agricultural activities are estimated to consume 

99,217 dam
3
 of water annually. The return flows as a proportion of total water intake under this 

scenario are slightly lower than those calculated for the baseline scenario. 

Table 4.14: Water Consumption for Agricultural Demands by Source of Water,  

Missouri River Basin, Climate Change Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agricultural 

Water Consumption 

89,140 89,471 99,378 105,310 

Groundwater  5,978 6,077 6,056 6,093 

Surface Water 83,161 83,394 93,322 99,217 

Total Consumption as  

% of Water Intake 75.6% 75.7% 75.7% 75.7% 

 

4.2.3.3 Agricultural Water Consumption under Water Conservation Scenario 

Under the assumption that irrigators and other agricultural water users adopt water conservation 

practices, total water consumption will decrease to 75.6 thousand dam
3
 by 2040 and 71 thousand 

dam
3
 by 2060 (Table 4.15). By 2060, water consumption levels may be 79.6% of the 2010 level.  

Table 4.15: Water Consumption for Agricultural Demands by Source of Water,  

Missouri River Basin, Water Conservation Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agricultural 

Water Consumption 

89,140 81,720 75,631 70,995 

Groundwater 5,978 6,206 6,303 6,433 

Surface Water 83,161 75,514 69,328 64,562 

Total Consumption as  

% of Water Intake 75.6% 75.7% 75.8% 75.9% 

 

4.2.4 Summary of Agriculture Water Demand 

In the Missouri River Basin, agriculture is a prominent industry and a major water user. This 

water demand devoted to for crop production (through irrigation and pesticide spraying by 

dryland farmers) and for livestock production. In addition, smaller amounts of water are also 

required for greenhouses, nurseries, and for aquaculture. The total agricultural water demand in 
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the basin is estimated to increase from 117,843 dam
3
 in 2010 to 119,381 dam

3
 by 2060 – an 

increase of 9.2% of the 2010 level.  Climate change will cause further increases in these levels.  

Under the climate change scenario, agriculture could demand 139,184 dam
3
 of water by 2060.  

The adoption of water conservation measures may bring a reduction in the level of water demand 

to 93,567 dam
3
 per annum. The trends in this water demand for the three scenarios are plotted in 

Figure 4.5.   

In the Missouri River Basin, most of the agricultural demands will withdraw water from surface 

water bodies.  In the future, surface water will constitute a higher proportion of total water 

demand for agriculture.  However, because not all of the water withdrawn is lost, it is estimated 

that at present 76% of the water withdrawn by agriculture is consumed. This proportion will 

remain unchanged by 2060.  However, a more aggressive adoption of irrigation by private 

irrigators can perhaps reduce this proportion.  

 

 

Figure 4.5: Trend in Agricultural Water Demand in the Missouri River Basin under Study 

Scenarios, 2010-2060 
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4.3 Industry/Mining Water Demand 

The major Industry/mining activity in the Missouri River Basin is a combination of several 

sectors. Although there is coal mining and oil and gas production, most of the water is used for 

power generation.  

Coal mining in the basin exists mainly for supplying the needs of SaskPower’s thermal power 

generation plant at Poplar River.  The lignite coal production in this basin accounts for 30% of 

Saskatchewan production.  A water demand coefficient of 25.1 dam
3
 per tonne of coal was 

estimated from production and water demand data. The future water demand in coal mining is 

directly related to the amount of electricity that will be generated from coal.  A cost on emissions 

of CO2 or the adoption of carbon capture and storage technology will affect the relative cost of 

electricity produced from coal in comparison to that from alternative sources.  It is assumed that 

by 2060, most of the coal fired plants will be phased out, resulting in reduced demand for coal. 

The oil and natural gas production in the basin is related to fracing technology. With the 

advancement in this technology, the Bakken field, which is partially located in the Missouri 

River Basin will be affected. Oil and gas activity in this basin accounted for approximately 9.3% 

of the vertical wells and 9.7% of the horizontal wells drilled in Saskatchewan in 2010 

(Saskatchewan Ministry of Energy and Resources, 2011). 

There is no other manufacturing activity in the Missouri River Basin that demands water outside 

of any municipal system.   

Power generation is a major industrial activity in the basin. SaskPower has a thermal electricity 

power plant in the basin at Poplar River, with a total installed capacity of 582 MW and a water 

demand in 2010 of 15,086 dam
3
. The water demand for this plant is the main industry/mining 

demand of water for this basin.  As noted earlier, carbon capture and storage to meet GHG 

reduction targets at the coal-fired power plants will result in a drop in the net electricity output. 

Since the coal-fired plants supply most of the base load in Saskatchewan and alternative 

electricity generation options are not base load, coal-fired plants to 2040 will still be a significant 

factor; however, most of the capacity will be phased out by 2060. 

The presentation of water demand for mining/industrial purposes is divided into two sub-

sections: Sub-Section 4.3.1 describes the total water demand, while section 4.3.2 addresses 

sources of water for these purposes.  

4.3.1 Summary of Industry/Mining Water Demand 

The industrial and mining water demand by sector is presented in Sections 4.3.1.1 to 4.3.1.3 for 

the baseline, climate change, and conservation scenarios.  Power generation activity currently 

has the largest demand for water among the sectors in the Missouri River Basin, as the 
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generation of electricity requires coal, which is also a significant user of water.  However, this 

dominance may change if the current coal-fired electricity generation capacity is replaced by 

alternative sources. 

4.3.1.1 Total Industry/Mining Water Demand under Baseline Scenario 

The industrial and mining water demand by sectors is presented in Table 4.16 for the baseline 

scenario. The total water demand for these purposes is estimated at 16,023 dam
3
 during 2010. 

This water demand level will decrease to 3,977 dam
3
, primarily as a result of the replacement of 

coal generated electricity with alternative types of power generation.  At present, power 

generation demands 94% of the total water for this sector, which will stay in the 90% to 94% 

range to 2060. The other demands, particularly for oil and gas production, as well as other 

mining activities will become relatively unimportant in the basin in terms of water demand. In 

2010, Power generating activity demands 94% or higher of the total mining/industrial water 

demand in the basin, as shown on Figure 4.6.  

Table 4.16: Total Industry/Mining Water Demand in the Missouri River  

Basin, Baseline Scenario, 2010-2060  

Activity 
Water Demand in dam

3
 

2010 2020 2040 2060 

Coal 56 56 56 28 

Oil and Gas 881 1,183 710 178 

Power Generation 15,086 15,086 7,543 3,771 

Total Water Demand 16,023 16,325 8,309 3,977 

  

4.3.1.2 Total Industry/Mining Water Demand under Climate Change Scenario 

 

The potential climate change impacts the total water demand for the industry/mining sector by 

slightly increasing the water demand levels, as shown in Table 4.17. The total water demand 

under this scenario is higher by 1.8% of the baseline water demand level in 2040 and 3.8% 

higher by 2060. 

4.3.1.3 Total Industry/Mining Water Demand under Water Conservation Scenario 

 

On account of several water conservation measures available to the industrial/mining sector, its 

water demand level may be reduced from the baseline scenario. Results are shown in Table 4.18. 

These changes will be observed by 2020, when water demand for this sector is estimated at 

15,392 dam
3
, or 5.7% lower than that predicted under the baseline scenario. By 2060, there is a 
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potential to reduce this water demand by 14.9% to 3,384 dam
3
. Thus, water conservation 

measures do offer a workable potential for reducing water demand. Much depends on the 

adoption of these practices which are decided by other factors, the most important of which is the 

total cost of water to the water user. If the cost is low, not much attention is paid to reducing 

water demand levels.  

 

 
Figure 4.6: Distribution of Total Industry/Mining Water Demand by  

Type, Missouri River Basin, 2010 

 

Table 4.17: Total Industry/Mining Water Demand in the Missouri River Basin, Climate 

Change Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 56 56 56 28 

Oil and Gas 881 1,183 710 178 

Power Generation 15,086 15,086 7,694 3,922 

Total Water Demand 16,023 16,325 8,460 4,128 

% Change from Baseline Scenario Level 0.0% 0.0% 1.8% 3.8% 

 

Table 4.18: Total Industry/Mining Water Demand in the Missouri River Basin,  

Water Conservation Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 56 55 55 28 

Oil and Gas 881 1,006 604 151 

Power Generation 15,086 14,331 6,789 3,206 

Total Water Demand 16,023 15,392 7,447 3,384 

% Change from Baseline Scenario Level 0.0% -5.7% -10.4% -14.9% 
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4.3.2 Industry/Mining Water Demand by Source of water 

 

The water demand by source for each industry sector for the baseline, climate change, and 

conservation scenarios are presented in Tables 4.19 to 4.21. The importance of surface water 

does not change in the three study scenarios. Between 76 and 79% of the total water is obtained 

from surface water bodies. Coal mining in the basin is totally dependent on surface water, 

whereas oil and gas production draws all its water need, from groundwater sources.  

Table 4.19: Industry/Mining Water Demand in the Missouri River Basin, by Source of 

Water, Baseline Scenario, 2010-2060  

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Coal 
Surface 56 56 56 56 

Groundwater 0 0 0 0 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 881 1,183 710 178 

Power Generation 
Surface 12,382 12,382 6,191 3,095 

Groundwater 2,704 2,704 1,352 676 

Total Within Basin Water 

Demand  

Surface 12,438 12,438 6,247 3,152 

Groundwater 3,585 3,887 2,062 854 

Surface Water as % of Total Demand 77.6% 76.2% 75.2% 78.7% 

 

 

Table 4.20:  Industry/Mining Water Demand in the Missouri River Basin, by Source of 

Water, Climate Change Scenario, 2010-2060  

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

 Coal 
Surface 56 56 56 56 

Groundwater 0 0 0 0 

Oil and Gas  
Surface 0 0 0 0 

Groundwater 881 1,183 710 178 

Power Generation 
Surface 12,382 12,382 6,315 3,219 

Groundwater 2,704 2,704 1,379 703 

Total Within Basin 

Water Demand 
  

Surface 12,438 12,438 6,371 3,275 

Groundwater 3,585 3,887 2,089 881 

Surface Water as % of Total Demand 77.6% 76.2% 75.3% 78.8% 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  77 

 

Table 4.21: Industry/Mining Water Demand in the Missouri River Basin, by Source, Water 

Conservation Scenario, 2010-2060  

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Coal 

  

Surface 56 55 55 55 

Groundwater 0 0 0 0 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 881 1,006 604 151 

Power Generation 
S&G 12,382 11,682 5,464 2,543 

Groundwater 2,704 2,650 1,325 663 

Total Within Basin 

Water Demand  

Surface 12,438 11,736 5,519 2,598 

Groundwater 3,585 3,656 1,929 813 

Surface Water as % of Total Demand 77.6% 76.2% 74.1% 76.2% 

S&G = Joint use of surface and groundwater. 

 

4.2.3 Water Consumption in the Industry/Mining Sector 

Some industry/mining water demands return a portion of their water intake back into the original 

source, and these return flows were estimated. The difference between water intake and return 

flow is equated to water consumed (or assumed to be lost). These estimates for the Missouri 

River Basin are shown in Tables 4.22 to 4.24 for the baseline, climate change, and water 

conservation scenarios, respectively. Water consumption typically represents around 7 to 11% of 

the total water intake, and does not change under various scenarios. The variability in this 

proportion over time reflects the composition of change in water demand, by various 

industry/mining sub-sectors.  

Table 4.22: Industry/Mining Water Consumption, Missouri River Basin  

under Baseline Scenario, 2010-2060  

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 13 13 13 6 

Oil and Gas 881 1,183 710 178 

Power Generation 416 416 208 104 

Water Consumption 1,310 1,612 931 288 

Water Intake 16,023 16,325 8,309 3,977 

Water Consumption as % of Water 

Intake 
8.2% 9.9% 11.2% 7.2% 

 

 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  78 

 

Table 4.23: Industry/Mining Water Consumption Missouri River Basin  

under Climate Change Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 13 13 12 6 

Oil and Gas 881 1,183 604 151 

Power Generation 416 416 212 108 

Water Consumption 1,310 1,612 828 265 

Water Intake 16,023 16,325 8,352 4,101 

Water Consumption % of Water 

Intake 
8.2% 9.9% 9.9% 6.5% 

 

Table 4.24: Industry/Mining Water Consumption Missouri River Basin  

under Water Conservation Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Coal 13 12 12 12 

Oil and Gas 881 1,006 604 151 

Power Generation 416 396 187 88 

Water Consumption 1,310 1,414 803 252 

Water Intake 16,023 15,392 7,447 3,412 

Water Consumption % of Water 

Intake 
8.2% 9.2% 10.8% 7.4% 

 

4.4. Municipal Water Demand 

The population of the Missouri River Basin resides primarily in rural communities. Some of 

these communities have municipal water systems, while others do not. The total water demand 

was estimated as a sum of types of water demands. The total municipal/domestic level water 

demand was a product of per capita water demand and the population of that given community. 

Data on water demand and population of various types of communities were obtained from the 

Saskatchewan Watershed Authority.  

4.4.1. Overview of Estimation 

The methodology for the estimation of municipal/domestic water demand was designed by 

estimating populations for various communities and their respective water demands on a per 

capita basis (for a list of communities in Missouri River Basin, see Appendix B, Table B.4). 

Comprehensive details on the estimation methodology followed for the basin are provided in 

Section 3.6 of Kulshreshtha et al. (2012a).  
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The total population of the Missouri River Basin was estimated at 7,873 people. Most of the 

population resides in rural centers; accounting for approximately 83% of the total. The urban 

population was 1,325 in 2010, representing nearly 27% of the total residents of the basin. This 

urban population resides in the towns of Coronach and Eastend. Table 4.25 presents variables 

that affect the domestic water demand in the Missouri River Basin.  

 

Table 4.25: Estimated Variables Affecting Domestic Water Demand in the Missouri  

 River Basin, 2010 

Category 
2010 

Population 

Water 

Demand per 

Capita in M
3 

Proportion of Surface 

Water to Total Water 

Demand 

Towns <1000      1,325  225.98 52.1% 

Villages      2,030  158.53 22.6% 

Rural Non-Farm           17  158.53 22.6% 

Rural Farm      4,501  158.53 22.6% 
Source: SWA (2010) 

Water demand per capita was one of the coefficients used to estimate future water demand. The 

urban communities indicate a higher water demand per capita coefficient than the other 

communities located in the same basin.  

Regarding water sources for the domestic water demand, communities in the Missouri River 

Basin demand mainly groundwater sources to accommodate their needs. Because there is a 

limited amount of information on the water source for this type of consumption, assumptions 

were made to as to the source of supply. Based on these assumptions, nearly half of the total 

water demand for small towns is fulfilled through the supply of groundwater, whereas rural 

communities rely mostly on groundwater for domestic water consumption.   

4.4.2. Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand was forecasting the population of the 

Missouri River Basin. The regression analysis (ordinary least squares) method was used to 

forecast the future population within the Missouri River Basin (see Table B.5, Appendix B). Out 

of three tested models - linear, curvilinear, and logarithmic regression- the most suitable model 

was chosen to predict future values. In the cases where time did not show a trend, a different 

approach was applied, and specific growth/decline rates were employed. The methodological 

steps undertaken were the same as those reported in section 4.5 of Kulshreshtha et al. (2012a). 

The population in the Missouri River Basin is expected to decrease from its current level of 

7,873 to 5,089 by 2060 – a decrease of approximately 35% (Table 4.26). If past trends continue, 

the basin will experience a decrease in population for both urban and rural communities. A 
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higher diminishing rate is expected for villages, whereas farm and non-farm communities in this 

basin will show a slightly slower decrease in population.  

Table 4.26:  Population Projection for Communities, Missouri River Basin for 

2010 - 2060 

Category 
Population 2060 

Population 

as % of 2010 

2010 2020 2040 2060 

Towns <1000 1,325 1,261 1,012 812 -38.7% 

Villages 2,030 1,800 1,416 1,114 -45.1% 

Rural Non-Farm 17 15 14 12 -30.0% 

Rural Farm 4,501 4,051 3,241 3,151 -30.0% 

Total Basin 

Population 
7,873 7,128 5,683 5,089 -35.4% 

 

The second phase in forecasting future water demand was estimating the water demand per 

capita coefficients. Regression analysis was carried out to determine the effect of population and 

time on per capita water consumption over time. These estimations were done individually for 

each type of community located in the Missouri River Basin. In order to estimate the future 

water demand per capita, for each type of community, two factors were included: trend over 

time, which could be reflective of water conservation and other factors,
19

 and size of the 

community. Results for these regression analyses are presented in Appendix B (Table B.6). In 

the case of communities that did not indicate a trend in water demand, nor a statistically 

significant effect of size of the community, the last five-year (2005-2009) average water demand 

was utilized as the per capita water demand for the 2010-2060 period (Table 4.27). 

Table 4.27: Adjusted Domestic Water Demand Coefficients  

(m
3
/Capita) for Baseline Scenario, Missouri River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns < 1000 225.98 225.98 225.98 225.98 

Villages 158.53 172.31 198.10 221.08 

Rural Non-Farm 158.53 172.31 198.10 221.08 

Rural Farm 158.53 172.31 198.10 221.08 

                                                 

 

19
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reasons for the decline is required. 
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The results showing villages per capita consumption of water increasing and matching that for 

the towns (with less than 1,000 people) is simply a manifestation of trend in the past. Reason for 

these trends  

4.4.2.1. Municipal Water Demand Baseline Scenario 

For the baseline scenario, estimates were calculated based on a simplifying assumption. The 

hypothesis was that past trends will continue in the Missouri River Basin. However, future water 

consumption estimates for these communities require more accurate forecasts of population and 

of the adoption rate of water conservation technology. The expected values for water demand for 

the baseline scenario are presented in Table 4.28. The total water demand is expected to decrease 

by nearly 16% by 2060, from 1,338 to 1,129 dam
3
. The diminishing population is the primary 

cause for the decrease in water demand in the Missouri River Basin.  

4.4.2.2. Municipal Water Demand Climate Change Scenario 

The total water demand for domestic purposes under the climate change scenario was a product 

of the adjusted water demand coefficient and the population, as calculated for the baseline 

scenario (see Table B.7 in the Appendix B). The underlying assumption was that climate change 

will increase the water demand per capita coefficients by 2.4 % by 2040 and 5% by 2060. 

Thorough details on the methodology of incorporating climate change into the water demand per 

capita coefficient can be found in Section 5.2 of Kulshreshtha et al. (2012a). The estimated water 

demand levels under this scenario are also presented in Table 4.28 (middle section). Climate 

change is expected to increase water consumption by only 5% over the baseline scenario. 

4.4.2.3. Municipal Water Demand Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario for the Missouri 

River Basin was similar to that followed for the climate change scenario. Adjusted water demand 

coefficients were applied to estimate the total water demand (see Table B.8 of Appendix B). 

Results for this scenario are shown in Table 4.28 (Bottom section). By water users employing 

water conservation measures, this scenario is expected to produce a higher reduction in total 

domestic water demand. The total domestic water demand in 2060 is expected to be 1,096 dam
3
, 

which is nearly 3% lower than under the baseline scenario. 

4.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for the 2010 - 2060 period under the three 

study scenarios is presented in Figure 4.7. Under climate change in 2060, the basin will 

experience a 5% increase in municipal/domestic water demand, whereas under the water 

conservation scenario, a reduction of 3% is possible over the baseline scenario.  
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Table 4.28: Estimated Municipal/Domestic Water Demand for the Missouri River Basin, 

Study Scenarios, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as % of 

2010 Level 
2010 2020 2040 2060 

Baseline Scenario 

Towns < 1000 299 285 229 184 -38.7% 

Total Urban Domestic Water Demand 299 285 229 184 -38.7% 

Villages 322 310 281 246 -23.5% 

Rural Non-Farm 3 3 3 3 -2.4% 

Rural Farm 714 698 642 697 -2.4% 

Total Rural Water Demand 1,038 1,011 925 945 -8.9% 

Total Municipal/Domestic Water 

Demand 
1,338 1,296 1,154 1,129 -15.6% 

Climate Change Scenario 

Towns < 1000 299 285 234 193 -35.6% 

Total Urban Domestic Water Demand 299 285 234 193 -35.6% 

Villages 322 310 287 259 -19.6% 

Rural Non-Farm 3 3 3 3 2.5% 

Rural Farm 714 698 657 731 2.5% 

Total Rural Water Demand 1,038 1,011 947 993 -4.4% 

Total Municipal/Domestic Water 

Demand 
1,338 1,296 1,182 1,186 -11.4% 

Water Conservation Scenario 

Towns < 1000 299 283 226 178 -40.5% 

Total Urban Domestic Water Demand 299 283 226 178 -40.5% 

Villages 322 308 277 239 -25.7% 

Rural Non-Farm 3 3 3 3 -5.2% 

Rural Farm 714 694 634 676 -5.2% 

Total Rural Water Demand 1,038 1,005 914 918 -11.6% 

Total Municipal/Domestic Water 

Demand 
1,338 1,288 1,140 1,096 -18.0% 

 

4.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands in the Missouri River Basin are served mostly by 

underground aquifers. A summary of this water demand for the baseline scenario is shown in 

Table 4.29. Almost 29% of the total water demand is met through surface water bodies, and it is 

assumed to slowly decrease by 2060 to 27%.  
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Figure 4.7: Total Municipal/Domestic Water Demand for the Missouri River Basin,  

Under Study Scenarios, 2010 – 2060 

 

Table 4.29: Total Municipal/Domestic Water Demand by Source,  

Missouri River Basin, 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total Surface Water 

Demand 
390 376 328 309 

Total Groundwater 

Demand 
947 919 826 820 

Total Water Demand 1,338 1,296 1,154 1,129 

Surface Water % of 

Total Water Demand 
29.2% 29.1% 28.4% 27.4% 

 

4.4.5. Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost because part is returned into the original 

surface water bodies. Although some water may be returned to groundwater sources, the 

knowledge of aquifer recharge rates and related information is relatively poor; therefore, it is 

typically assumed that all groundwater withdrawn is lost. The total consumption of water for 

municipal/domestic purposes is shown in Table 4.30. For details on the calculation methodology, 

see Section 3.6 in Kulshreshtha et al. (2012a).  

The total water consumption under the baseline scenario for 2010 was estimated at 1,134 dam
3
, 

which is about 85% of the total water withdrawn. Thus, 15% of the water withdrawn is returned 
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to the original water source in some shape.
20

 By 2060, the amount of water consumed increases 

slightly and its proportion to total water intake changes to nearly 89%. Under the climate change 

and water conservation scenarios, although consumption levels do change, their proportion to 

total water demand does not change considerably.  

 

Table 4.30: Water Intake and Consumption for Municipal/Domestic Water Demands, 

Missouri River Basin, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 

  Baseline Scenario 

Total Water Intake  1,338 1,296 1,154 1,129 

Water Consumption 1,134 1,102 998 1,004 

Consumption as a % of Intake 84.8% 85.0% 86.5% 88.9% 

  Climate Change Scenario 

Total Water Intake  1,338 1,296 1,182 1,186 

Water Consumption 1,134 1,102 1,022 1,054 

Consumption as a % of Intake 84.8% 85.0% 86.5% 88.9% 

  Water Conservation Scenario 

Total Water Intake  1,338 1,288 1,182 1,096 

Water Consumption 1,134 1,096 986 975 

Consumption as a % of Intake 84.8% 85.1% 83.4% 88.9% 

 

4.5 Recreational Water Demand 

The Missouri River Basin houses two recreational sites, a national and a provincial park. Prairie 

Grasslands National Park is a unique Canadian ecosystem that annually attracts approximately 

9,500 visitors. Since 2007, the park saw an increase in visitation levels of nearly 46% (Parks 

Canada, 2011).  Wood Mountain Provincial Park had 1,759 visitors in 2009, but the park appears 

to have slightly fewer visitors compared with its 2004 levels. Information on water demand 

levels for the maintenance of these recreational sites was not available, and no reasonable 

assumptions could be developed at this point (SaskParks, 2009). 

                                                 

 

20
 Cities with a municipal water and sewer system have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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4.6 Indirect Anthropogenic Water Demands 

The balancing of water demand against supply requires a consideration of all water demands. 

Included among these demands are those that result from natural processes or policy regulations. 

These demands are not related to any direct or indirect human demand of water (but could be 

instigated by humans). Therefore, in this study, they are called indirect anthropogenic water 

demands. Four such types are included in this category of water demands: evaporation, 

apportionment, environmental water demands, and instream flow needs.  These water demands 

are presented in this section. 

4.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and size of 

the water body are the two most important determinants for this water demand. The estimates for 

evaporation are based on these two factors, as described in the previous report (see Kulshreshtha 

et al., 2012a). In addition to other water bodies, the Prairie Farm Rehabilitation Agency 

(PFRA)
21

 constructed twenty-six dams in the South-West Development Area (SWDA) of 

Saskatchewan.  Missouri Basin has eight of these dams. Their capacities and sizes are shown in 

Table 4.31. Although the primary purpose for the creation of the reservoirs was for irrigation, 

they lose some water through evaporation. 

Table 4.31: PFRA Reservoirs used for Irrigation in the  

Missouri River Basin  

Reservoir 
Capacity 

in dam
3
 

Water 

Body Area 

in km
2
 

Cypress Lake 128,652 20.0 

Middle Creek 16,282 2.0 

Val Marie 11,528 1.9 

Altawan 6,908 2.3 

West Val Marie 4,194 1.0 

Eastend 2,467 0.9 

Summercove 

Dam 
1,850 0.7 

Nashlyn 628 0.4 

Total 172,509 29 
Source: SIPA (2008b) 

                                                 

 

21
 The agency is now known as the Agriculture Environmental Services Bureau (AESB). 
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4.6.1.1 Evaporation Water Demand under Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Missouri River Basin are presented in 

Table 4.32.  These values were estimated for the current situation (time period). It was assumed 

that factors affecting evaporation (temperature, precipitation, and sunny days, among others) 

would remain unchanged over the next 50 year period, except those under climate change. 

Therefore, for the baseline scenario 2010 estimates were accepted as estimates for all three future 

time periods. On an annual basis, some 74,509 dam
3 

of water is lost to evaporation. The three 

major lakes
22

 have about the same amount of evaporation.  

4.6.1.2 Evaporation Water Demand under Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Missouri River Basin are presented in 

Table 4.32 (Last two columns representing levels under climate change).  The base evaporation 

losses are employed to estimate the water losses for 2010 and 2020, while the base evaporation 

loss is increased by 5% for 2040 and 10% for 2060. The total amount of water lost to 

evaporation is estimated at 81,960 dam
3
 by 2060. Larger lakes remain as the major water bodies 

contributing to the total evaporation.   

Table 4.32: Net Evaporation Losses of Lakes and Reservoirs, Missouri River Basin, 

Baseline Scenario, 2010 – 2060 

Particulars Amount in dam
3
 

2010 2020 2040 2060 

Lakes 

Big Muddy Lake 14,000 14,000 14,700 15,400 

Fife Lake 19,500 19,500 20,475 21,450 

Willow Bunch Lake 19,500 19,500 20,475 21,450 

PFRA Reservoirs 

 

 

 

 

Cypress Lake 15,000 15,000 15,750 16,500 

Middle Creek 1,400 1,400 1,470 1,540 

Val Marie 1,361 1,361 1,429 1,497 

Altawan 1,688 1,688 1,772 1,856 

West Val Marie 700 700 735 770 

Eastend 613 613 643 674 

Summercove Dam 455 455 478 501 

Nashlyn 293 293 307 322 

Total Net Evaporation Losses 74,509 74,509 78,234 81,960 

                                                 

 

22
 It should be noted that although the Cypress Lake is considered a reservoir, it is actually a regulated natural lake. 

According to Mr. Bon Halliday (Personal Communication), evaporative losses from this lake do not constitute a 

water demand under apportionment calculation.  
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4.6.1.3 Evaporation Water Demand under Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, these values 

were assumed to remain the same as those under the baseline scenario. It is recognized that there 

may be technological measures to reduce evaporation losses, but such knowledge is still in a 

development stage and therefore not considered in this study. 

4.6.2 Apportionment Water Demand
23

 

As noted in previous basin reports, the natural flow of water the United States is large enough to 

include yearly average apportionable flows of water. However, no data could be obtained from 

the International Joint Commission’s website for the Frenchman and Poplar Rivers.  Personal 

communications with Mr. Mike Renouf, Executive Director, Transboundary Waters Unit, 

Environment Canada, Regina, and with Mr. Bart Oegema of the Saskatchewan Watershed 

Authority, Moose Jaw, indicated that there have been some years when additional water had to 

be released in order to meet the apportionment requirements. Facing this condition, the study 

assumes that, on average, these requirements have been met and will continue to be met through 

the natural flow of these rivers.  

4.6.3 Environmental Water Demand 

Greater evaporation caused by longer ice-free periods and higher temperatures is likely to 

severely impact waterfowl in the basin in years with low spring water levels of marshes and 

sloughs.  No data were available to estimate this water demand.  

4.6.4 Instream Flow Requirements  

In the Missouri River Basin, no evidence was found to support minimum flow requirements in 

various rivers and tributaries in the basin. However, according to Mr. Bob Halliday (Personal 

Communication), the demand release on the Poplar River tributaries is aimed at meeting 

instream flow needs. However, lacking details, in this study, this water demand was set equal to 

zero for the current and future time periods.  

4.7 Summary of Water Demand in the Missouri River Basin 

Major changes in total water demand are expected in the Missouri River Basin over the next fifty 

years. The total water demand estimates by major sectors of demand are shown in Tables 4.33 to 

4.35 for the baseline, climate change, and water conservation scenarios, respectively. Three 

features of these estimates are included: One, total direct anthropogenic water demand in the 

                                                 

 

23
 Water demand for apportionment in this basin is very complex. More information needs to be collected to show 

the nature of this demand in this basin.   
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basin is expected to decline over time from 135 thousand dam
3
 to 124 thousand dam

3
 – a decline 

of 7.9% over this 50-year period. This decrease is a result of a declining power generation water 

demand and its associated coal mining water demand. Although irrigation water demand is 

expected to rise, this increase is not enough to compensate for the decrease in other water 

demands. Two, under climate change, water demand will increase for both direct anthropogenic 

and indirect anthropogenic demands. The increase in this total under this scenario by 2060 will 

be 6.9% above the baseline scenario. Three, since water conservation could bring about some 

relief to water demand levels, the decrease will be 27.5% of the 2060 baseline level, which will 

cover the increase in water demand under the climate change scenario.  

Table 4.33: Summary of Total Water Demand for the Missouri River Basin  

under Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 117,844 118,221 118,766 119,381 

Industry/Mining 16,023 16,325 8,309 3,977 

Municipal/Domestic 1,338 1,296 1,154 1,129 

Recreation 0 0 0 0 

Total Direct Anthropogenic 

Water Demand 

135,205 135,842 128,229 124,487 

Indirect Anthropogenic Water 

Demand 

74,509 74,509 74,509 74,509 

Total Water Demand 209,714 210,351 202,738 198,996 

 

 

Table 4.34: Summary of Total Water Demand for the Missouri River Basin under  

Climate Change Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 117,844 118,221 131,354 139,185 

Industry/Mining 16,023 16,325 8,460 4,128 

Municipal/Domestic 1,338 1,296 1,182 1,186 

Recreation 0 0 0 0 

Total Direct Anthropogenic 

Water Demand 

135,205 135,842 140,996 144,499 

Indirect Anthropogenic Water 

Demand 

74,509 74,509 78,234 81,960 

Total Water Demand 209,714 210,351 219,230 226,458 
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Table 4.35: Summary of Total Water Demand for the Missouri River Basin under  

Water Conservation Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 117,844 107,889 99,774 93,567 

Industry/Mining 16,023 15,392 7,447 3,384 

Municipal/Domestic 1,338 1,288 1,140 1,096 

Recreation 0 0 0 0 

Total Direct Anthropogenic 

Water Demand 
135,205 124,569 108,361 98,047 

Indirect Anthropogenic Water 

Demand 

74,509 74,509 74,509 74,509 

Total Water Demand 209,714 199,078 182,870 172,556 

 

The trend, in these scenario water demands is shown in Figure 4.8. Relative to the baseline 

scenario, under the water conservation scenario, total water demand by 2060 could be 

significantly lower – a reduction of 13.2% of total baseline water is possible, provided that 

proper water conservation measures are adopted. Under climate change, similarly, water demand 

will increase by 13.8% of the baseline water demand level.    

In the Missouri River Basin, major water demands, in a descending order, are irrigation, power 

generation, livestock, and municipal and domestic water demands. Over a period of time (by 

2060), the power generation requirement is expected to decline substantially, making irrigation 

the largest water user in 2060. Indirect anthropogenic water demand is almost half the magnitude 

in comparison to direct anthropogenic water demands. This condition occurs because of 

evaporation losses from some large lakes and reservoirs located within the basin.  
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Figure 4.8: Overview of Trend in the Total Water Demand in the  

Missouri River Basin, 2010-2060 

 

 

 

 

 

 

 
 

Frenchman River, Missouri River Basin 

Photo courtesy of Neil Rawlyck  
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Chapter 5 

Cypress Hills (North Slope) Basin (Saskatchewan Basin 3) 

This chapter presents the estimated water demand for the Cypress Hills (North Slope) River 

Basin.
24

 It is divided into seven sections. Section 5.1 presents the location of the basin within 

Saskatchewan, as well as its salient features. The estimated water demand levels for agricultural, 

industry/mining, municipal/domestic, and recreation needs are presented in the Sections 5.2 to 

5.5, respectively. In Section 5.6, various indirect anthropogenic water demands are presented. 

The chapter ends with a summary of all water demands for the Cypress Hills (NS) Basin.   

5.1 Overview of the Cypress Hills (North Slope) Basin  

Cypress Hills (NS) Basin is located in the southwest part of the province, extending from the 

Alberta/Saskatchewan interprovincial border to Gull Lake, near Swift Current. Many Island 

Lake, Hay Creek, Crane Lake, Skull Creek, Antelope Lake, and Maple Creek are some of the 

various water bodies forming the Cypress Hills Watershed. The basin spreads around the west 

block of Cypress Hills Provincial Park and is part of the greater Nelson River Basin. Figure 5.1 

shows the Cypress Hill North Slope Basin and its location within Saskatchewan. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1: Map of Cypress Hills (NS) Basin 

                                                 

 

24
 In the remaining part of this chapter, this basin is referred to as Cypress Hills (NS) Basin. 
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The basin is the third smallest in the province and it drains an area of approximately 7,700 km
2
. 

In terms of land use, most of the basin is covered by cropland, which represents nearly 74% of 

the watershed. The rest of the basin is covered by forests for the most part, and there are also 

areas of shrubland, as shown in Table 5.1. 

Table 5.1: Land Use in the Cypress Hills (NS) Basin 

Land Cover Area 
Area in 

km
2
 

% of Total 

Area* 

Total Area  7,735 100.0% 

Evergreen Needleleaf Forest Area  168 2.2% 

Mixed Forest Area  349 4.5% 

Shrubland Area  103 1.3% 

Grassland Area  1,255 16.2% 

Low Vegetation and Barren Area  29 0.4% 

Cropland and Cropland With Woodland 

Area  
5,718 73.9% 

Other Land Cover Area  113 1.5% 
* Estimations based on the entire Upper South Saskatchewan River Basin with the    

assumption that Cypress Hills (NS) Basin represents a sixth of this larger river basin.  

    Source: Statistics Canada (2000). 

The Cypress Hills (NS) Basin is not a heavily populated region. In 2010, only 9,205 people were 

estimated to be residing here
25

 – roughly 0.9% of the provincial population. However, there is an 

increased trend in the population for the villages as well as towns since 1995 (Table 5.2). The 

population distribution of the basin is almost equally divided into rural (farm, non-farm, and 

villages) and urban (towns over a population of 1,000 as shown in Figure 5.2).  

The basin is most widely known for the recreational facilities it offers for the people of 

Saskatchewan, since it houses a major recreational site – Cypress Hills Provincial Park. In 

addition, agriculture is a main preoccupation of people in the basin, with some rather limited oil 

and gas production. The water demand for these sectors is provided in the next four sections.  

As reported for the Souris River Basin, the physical scale of a given water demand activity was 

ascertained following correspondences to administrative and basin boundaries. These 

correspondences are shown in Appendix D (Table D.1 for Census Division, Table D.2 for 

Census Agriculture Districts, and in Table D.3 for Rural Municipalities).  

                                                 

 

25
 These values were estimated using correspondence tables for various jurisdictions, which are presented in 

Appendix D (Tables D.1 to D.3). 
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Table 5.2: Estimated Population of Cypress Hills (NS) Basin, By Type of  

Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Towns >1000        3,430         4,400  28.3% 

Villages           576         1,130  96.2% 

Rural Non-Farm Note 1           447  -- 

Rural Farm Note 1        3,228  -- 

Total Cypress Hills (NS) 

Basin 
       4,006*         9,205  -- 

* This total excludes non-urban population and is not comparable to the 2010 total population. 

Note 1 These populations could not be estimated. 

Source: SWA (2010), and Statistics Canada (2012a) 

 

 

Figure 5.2: Distribution of Basin Population by Type of Communities,  

Cypress Hills (NS) Basin, 2010 

5.2 Agricultural Water Demand 

The number of farms and area of farmland by type of activity in the Cypress Hills (NS) Basin is 

presented in Table 5.3. Annual crop production and livestock pastures are the two main 

agricultural activities on the agricultural land base in this basin.  Cereal crops account for half the 

crop area in the Cypress Hills (NS) Basin, with summerfallow area comprising 30%, as this 

semi-arid region limits the amount of area seeded to pulses and oilseeds. The area under 

Towns>1000

48%

Villages

12%

Rural non-farm

5%

Rural farm

35%
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irrigation is 23,740 acres, with only 20% using centre pivot and wheelmove technology.  There is 

one irrigation district (Maple Creek irrigation district) in the basin with an irrigated area of 4,000 

acres; the remaining area is served by private irrigation development. About three-quarters of the 

irrigated area are served by surface irrigation systems, as shown in Figure 5.3. Pivots are used 

only on 9% of the total irrigated area, and other sprinkler types of irrigation serve in another 18% 

of the basin’s total irrigated area. Part of the reason for the lack of sprinkler irrigation is the 

history of these projects, as well as the cost of this technology relative to surface irrigation 

methods, particularly in light of the limited amount of guaranteed water available to irrigators.  

  

Table 5.3: Physical Agricultural Description of the Cypress  

Hills (NS) Basin, 2010 

Particulars Value 

Number of Farms            952  

Total Area of Farms (Acres)  2,330,384  

Average Size of the farm (Acres)         2,447  

Land in Crops (Acres)  1,054,297  

Tame Hay or Seeded Pasture (Acres) 

(Acres) (Acres) 

    236,417  

Natural Land for Pasture (Acres)  1,017,488  

Other Land (Acres)       22,182  

Irrigated Area (Acres)       23,740  

% Zero Tillage 72.9% 
Source: Statistics Canada (2012b). 

 

Table 5.4: Area of Irrigation by Type of System, Cypress Hills 

(NS) Basin, 2010 

Irrigation System Area Percent 

Wheelmove 2,640 11.1% 

Pivot 2,199 9.3% 

Linear - 0.0% 

Misc. Sprinklers 1,685 7.1% 

Surface 8,098 34.1% 

200 mm Backflood 5,335 22.5% 

Misc. Backflood 3,673 15.5% 

Remainder 112 0.5% 

Total 23,740 100.0% 
Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA (2011b) 

 

Cow-calf ranching is the main livestock activity with annual feedlot production of about 34% of 

the annual calf crop. Approximately 3.2% of the cattle feedlots in Saskatchewan are in this basin.  

The hog sector accounts for only 2.2% of the breeding sows and 2.3% of the market hogs in 
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Saskatchewan. The dairy sector is small, having only 1.7% of the province’s dairy cattle in 2010. 

Poultry production is also not a significant livestock sector in the basin as it accounts for only 

0.3% of Saskatchewan production. The numbers of various types of livestock is shown in Table 

5.5.   

 
Figure 5.3: Distribution of Irrigated Area by Type of  

Irrigation System, Cypress Hills (NS) Basin, 2010 

 

 

Table 5.5: Estimated Livestock Population in the Cypress Hills (NS) Basin 

by Type of Animals, 2010 

Livestock Type 
Number 

in 2010 
Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 2,816 Bison          661  

Milk Cows 497 Horses       3,063  

Beef Cows 51,592 Goats          134  

Milk Heifers 238 Llamas          106  

Beef Replacement Heifers 8,124 Bees       1,000  

Feedlot 15,845 Deer            81  

Calves 46,551 Poultry and Egg Sector 

Hog Sector Laying Hens     56,392  

Sows       1,930  Pullets     13,879  

Suckling Pigs     42,040  Broilers     11,275  

Weaned Pigs     35,264  Other Poultry       5,587  

Growing Finishing Pigs     35,264  Turkeys (M)          284  

Boars            59  Turkeys (F)          190  

Sheep Sector Sheep Sector 

Rams 102 Breeding 488 

Ewes 2,074 Slaughter 1,554 
Source: Statistics Canada (2011a), Saskatchewan Ministry of Agriculture (2011b),  

Sask Pork (2011), and the Cypress Hills Turkey Producers Marketing Board (2011). 
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The area of greenhouses in the Cypress Hills (NS) Basin for 2010 was estimated at 1.0 acres with 

no aquaculture reported in this basin.  

 

Using the methodology described in previous basin reports for Saskatchewan, current (2010) 

water demand levels for various activities related to agricultural water demand were estimated. 

This step was followed by projecting water demands for three time periods: 2020, 2040 and 

2060. For all four periods, agricultural water demand was estimated for three study scenarios: 

Baseline, Climate Change, and Water Conservation scenarios. These results are presented in the 

following sections.  

5.2.1 Total Agricultural Water Demand 

In this section, all different types of agricultural water demands are summarized. The agriculture 

water demand was disaggregated by five types of demands. On account of the small amount of 

water demanded, the greenhouses’, nurseries’ and aquaculture water demands were combined 

into a single category. Estimates of agricultural water demand were made for each of these types 

of demands, and there are divided into the same four sub-sections as noted earlier – Irrigated 

crop production, Dryland crop production, Livestock, and combined Greenhouses and Nurseries, 

and Aquaculture water demands.  

5.2.1.1 Total Agricultural Water Demand under Baseline Scenario 

The projected water demand for the agriculture sector for the baseline scenario in the Cypress 

Hills (NS) Basin is presented in Table 5.6. The crop water demand (irrigation and pesticide 

spraying) is the biggest component, of which the water for irrigation is expected to account for 

96% of the agricultural sector’s water demand in the Cypress Hills (NS) Basin in 2060.  The 

dairy and beef cattle sectors are the next largest component of water demand. By 2060, the basin 

could see an increase in this water demand by 3.9% -- from 42.9 thousand dam
3
 to 44.6 thousand 

dam
3
.  

Table 5.6: Agricultural Water Demand in the Cypress Hills (NS) Basin for the Baseline 

Scenario, 2010 – 2060   

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 41,348 41,598 42,160 42,815 

Livestock 1,483 1,581 1,633 1,683 

Pesticide 45 40 38 38 

Other  Agricultural (Greenhouses, 

Nurseries and Aquaculture) 
12 12 13 13 

Total Agricultural Water Demand 42,888 43,231 43,844 44,550 

%  Change over 2010 Level   0.8% 2.2% 3.9% 
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Of the total water demand for agriculture, irrigation accounts for a major proportion, as shown in 

Figure 5.4. Relative to this demand, other agricultural water requirements are almost negligible. 

Furthermore, relative to other agricultural water demands, this proportion does not change 

significantly over time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.4:  Agricultural Water Demand in the Cypress Hills  

(North Slope) Basin for the Baseline Scenario, 2010-2060 

5.2.1.2 Total Agricultural Water Demand under Climate Change Scenario 

Climate change through increased average temperatures and a higher frequency of droughts will 

impart a significant increase in the water demand for agriculture purposes. In the Cypress Hills 

(NS) Basin, this water demand will increase to 55 thousand dam
3
, which is 28% higher than that 

needed during 2010. Compared to the baseline scenario, climate change impact by 2040 will 

cause an increase by 18% in agricultural water demand. By 2060, a growth in this water demand 

by 23.5% is likely (Table 5.7). 

5.2.1.3 Total Agricultural Water Demand under Water Conservation Scenario 

The adoption of water conservation offers a way to reduce agricultural water demand in the 

basin. These results are shown in Table 5.8. Under this scenario, the total agricultural water 

demand in 2060 can be reduced to almost 36 thousand dam
3
, some 19% lower than the baseline 

scenario’s predicted level.  
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Table 5.7: Agricultural Water Demand in the Cypress Hills (NS) Basin for  

Climate Change Scenario, 2010 – 2060  

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 41,348 41,598 48,686 53,175 

Livestock 1,483 1,581 1,689 1,800 

Pesticide 45 41 41 43 

Other Agricultural (Greenhouses, 

Nurseries and Aquaculture) 

12 12 13 13 

Total Agricultural Water Demand 42,888 43,232 50,428 55,030 

%  Change over 2010 Level  -- 0.8% 17.6% 28.3% 

% Change over Baseline Scenario -- 0.0% 15.0% 23.5% 

 

 

Table 5.8: Agricultural Water Demand in the Cypress Hills (NS) Basin for Water 

Conservation Scenario, 2010 – 2060   

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 41,348 38,188 35,858 34,439 

Livestock 1,483 1,581 1,578 1,625 

Pesticide 45 40 35 19 

Other (Greenhouses, Nurseries, and 

Aquaculture) 
12 12 13 13 

Total Agricultural Water Demand 42,888 39,821 37,483 36,097 

%  Change over 2010 Level --  -7.2% -12.6% -15.8% 

% Change over Baseline Scenario -- -7.9% -14.5% -19.0% 

 

5.2.2   Source of Water for Agricultural Activities  

Depending on the location of the water demand, some of these demands have to be satisfied from 

surface water bodies, while others may be satisfied through drawing groundwater. In this section, 

total agricultural water demand from these two sources is reported.  

For livestock production, water is obtained from surface water bodies as well from groundwater 

sources. As shown in Table 5.9, in 2010, 688 dam
3
 of water was obtained from surface sources, 

constituting about 46% of the total livestock requirement. The situation is different for crop 

production, where it is almost totally dependent on surface water bodies. Only 5% of the total 

crop production water demand is filled from groundwater sources (Table 5.9).  

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  99 

 

Table 5.9: Agricultural Surface Water Estimates by Type of Demand, Cypress Hills (NS) 

Basin, Baseline Scenario, 2010 – 2060  

Type of Water 

Demand 

Amount of Water in dam
3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 657 702 725 747 

Hog Sector 8 8 8 8 

Sheep 3 3 3 3 

Other Livestock 20 20 20 20 

Poultry and Egg 1 1 1 2 

Total Livestock 

Surface Water 

Demand 

688 734 758 780 

% of Total Water 

Demand 
46.4% 46.4% 46.4% 46.4% 

Crop 

Irrigated 39,281 39,531 40,093 40,748 

Pesticide 36 32 31 31 

Greenhouse 2 2 3 3 

Total Crop Surface 

Water Demand 

39,319 39,565 40,126 40,781 

% of Total Water 

Demand  

95.0% 95.0% 95.1% 95.1% 

 

For agriculture as a whole, surface water bodies provide 93% of the total water using activities 

(Table 5.10). This proportion applies to the entire study period (2010-2060).  

5.2.2.2   Source of Water for Agricultural Activities under Climate Change Scenario 

The projected results for the climate change scenario are presented in Table 5.11. Water 

withdrawals from surface water bodies in 2060 would increase from 41 thousand dam
3
 (under 

the baseline scenario) to 52 thousand dam
3
 under this scenario. This represents an increase of 

25% over the baseline scenario. Climate change will also increase the dependence of agriculture 

on surface water bodies slightly, as now 93% of the total agriculture water demand is withdrawn 

from this source.  
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Table 5.10: Agricultural Water Demand by Source of Water in the Cypress Hills (NS) 

Basin, Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
 in 

2010 2020 2040 2060 

Total Agriculture Water 

Demand 
42,888 43,231 43,844 44,550 

Groundwater 2,881 2,932 2,961 2,988 

Surface Water 40,007 40,299 40,883 41,561 

Surface Water as % of Total 

Agriculture  Water Demand 
93.3% 93.2% 93.2% 93.3% 

 

 

Table 5.11: Agricultural Water Demand by Source of Water in the Cypress Hills (NS) 

Basin, Climate Change Scenario, 2010 – 2060  

Particulars Total Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Demand 42,888 43,232 50,428 55,030 

Groundwater 2,881 2,932 2,993 3,054 

Surface Water 40,007 40,300 47,435 51,976 

Surface Water as % of Total 

Agriculture  Water Demand 

93.3% 93.2% 94.1% 94.5% 

 

5.2.2.3   Source of Water for Agricultural Activities under Water Conservation Scenario 

The estimated distribution of total water demand by source under the water conservation 

scenario is presented in Table 5.12. The amount of surface water demand is reduced from the 

baseline scenario, lessening from 41,561 dam
3 

in 2060 under the baseline scenario to only 33,145 

dam
3
 – a reduction of 20% of the baseline level. Such conservation measures certainly affect 

surface water demand, since now the proportion of surface water decreases to 92% of the total. 

5.2.3 Agricultural Water Consumption 

A part of the total water demand by agriculture is returned back to the original source. The 

methodology employed to estimate water consumption was described in previous water basin 

reports. The estimated water consumption for agricultural demands under the three study 

scenarios is presented in this section. 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  101 

 

Table 5.12: Agriculture Water Demand by Source of Water in the Cypress Hills (NS) 

Basin, Water Conservation Scenario, 2010 – 2060  

Particulars Total Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 
42,888 39,821 37,483 36,097 

Groundwater 2,881 2,932 2,929 2,952 

Surface Water 40,007 36,889 34,553 33,145 

Surface Water as % of 

Total Agriculture  Water 

Demand 

93.3% 92.6% 92.2% 91.8% 

 

5.2.3.1 Agricultural Water Consumption under Baseline Scenario 

Not all water removed from a water body (source) for agricultural purposes is lost, since a 

portion is returned into the original source.
26

 In the Cypress Hills (NS) Basin, for the baseline 

scenario these estimates are presented in Table 5.13.  In 2010, the agriculture in the basin 

consumed 32.5 thousand dam
3
 of water, most of which was drawn from surface water bodies. By 

2060, it is estimated that this sector’s water consumption will increase to 33.8 thousand dam
3
. In 

all four time periods, the consumption of water amounts to 70% of the total water intake.  

Table 5.13: Water Consumption for Agricultural Demands by Source of Water, Cypress 

Hills (NS) Basin, Baseline Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 32,551 32,831 33,304 33,846 

Groundwater  2,365 2,433 2,792 2,849 

Surface Water 30,186 30,398 30,512 30,997 

Total Consumption as  % of Water Intake 70.4% 70.3% 69.6% 69.6% 

 

5.2.3.2 Agricultural Water Consumption under Climate Change Scenario 

The predicted, water consumption for agriculture purposes under the climate change scenario is 

presented in (Table 5.14).  By 2060, agricultural activities are estimated to consume 41,736 dam
3
 

                                                 

 

26
 This return flow may be contributed at a different location than the water intake location. Thus, this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  102 

 

of water annually. The return flows as a proportion of total water intake under this scenario are 

slightly lower than those for the baseline scenario. 

Table 5.14: Water Consumption for Agricultural Demands by Source of Water, Cypress 

Hills (NS) Basin, Climate Change Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 32,551 32,832 38,257 41,736 

Groundwater  2,365 2,433 2,799 2,881 

Surface Water 30,186 30,399 35,458 38,855 

Total Consumption as  % of Water Intake 70.4% 70.3% 70.3% 70.6% 

5.2.3.3 Agricultural Water Consumption under Water Conservation Scenario 

Under the assumption that irrigators and other water users for the agricultural production 

activities will adopt water conservation practices, the total agriculture water consumption will 

decrease to 28.5 thousand dam
3
 by 2040 and to 27.5 thousand dam

3
 by 2060 (Table 5.15). By 

2060, water consumption levels will be 15.6% lower than those for 2010. A comparison of water 

consumption by agriculture under the three scenarios is shown in Figure 5.5. 

 

Table 5.15: Water Consumption for Agricultural Demands by Source of Water, Cypress 

Hills (NS) Basin, Water Conservation Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture 

Water Consumption 

32,551 30,274 28,519 27,487 

Groundwater  2,365 2,474 2,786 2,840 

Surface Water 30,186 27,800 25,733 24,647 

Total Consumption as  

% of Water Intake 
70.4% 69.8% 68.7% 68.3% 

 

 

5.2.4 Summary of Agriculture Water Demand 

In the Cypress Hills (NS) Basin, agriculture is a prominent industry and a major water user. 

Water is needed for crop production (through irrigation and pesticide spraying by dryland 

farmers) and for livestock production. In addition, smaller amounts of water are also used for 
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greenhouses, nurseries, and aquaculture. In the future, irrigation activity is expected to increase 

slightly in the basin.  

The total agricultural water demand in the basin is estimated to increase from 42,887 dam
3
 in 

2010 to 44,549 dam
3
 by 2060 – an increase of 3.8% of the 2010 level.  Climate change will bring 

about further increases in these levels. Under the climate change scenario, agriculture may 

demand 55,029 dam
3
 of water by 2060. The adoption of water conservation measures could 

bring a reduction in the level of water demand to 36,096 dam
3
 per annum.  A trend in these water 

demand levels is shown in Figure 5.5. 

 

 

Figure 5.5: Agricultural Water Demand in the Cypress Hills (NS) Basin, under  

Study Scenario, 2010-2060 

 

In the Cypress Hills (NS) Basin, most of the agricultural demands will withdraw water from 

surface water bodies.  In the future, surface water will constitute a higher proportion of the total 

water demand for agriculture.  However, not all of the water withdrawn is lost, since a portion of 

it is returned. It is estimated that although at present 92.7% of the water withdrawn by agriculture 

is consumed; by 2060 this proportion may decrease to 91.6%.  However, a more aggressive 

expansion of private irrigation could further change this proportion.  

 5.3 Industry/Mining Water Demand 

The Cypress Hills (NS) Basin is primarily an agricultural basin. A major industrial base or 

mining base is almost non-existent. There is no mining activity in the Cypress Hills (NS) Basin. 
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However, the Shaunavon formation is partly located in the basin, allowing some oil and natural 

gas production.  Oil and gas activity in this basin accounted for approximately 5.3% of the 

vertical wells and 1.6% of the horizontal wells drilled in Saskatchewan in 2010 (Saskatchewan 

Ministry of Energy and Resources, 2011). 

The basin has no manufacturing activity that operates outside of existing municipal water 

systems. Similarly, there are no power generation plants in the Cypress Hills (NS) Basin that 

demand water to generate electricity.  Future wind and solar power generation facilities are being 

considered for this basin; however, neither would require water resources in order to operate. 

Thus, the total industry/mining water demand arises from oil and gas production. 

5.3.1 Summary of Industry/Mining Water Demand 

The industrial and mining water demand by sector is presented in Sections 5.3.1.1 to 5.3.1.3 for 

baseline, climate change and conservation scenarios.   

5.3.1.1 Total Industry/Mining Water Demand under Baseline Scenario 

The industrial and mining water demand by sectors is presented in Tables 5.16 for the three 

study scenarios. The total water demand for these purposes is estimated at 242 dam
3
 during 

2010. This water demand level will decrease to 49 dam
3
, primarily as a result of reduction in oil 

exploration activity as the field matures.  The oil and gas production will become relatively 

unimportant in the basin range of water demands.  

Table 5.16: Oil and Gas Production Water Demand in the Cypress  

Hills (NS) Basin, Baseline Scenario, 2010-2060  

Scenario 
Water Demand in dam

3
 

2010 2020 2040 2060 

Baseline  242 325 195 49 

Climate Change 242 325 195 49 

Water Conservation 242 276 166 41 
 

5.3.1.2 Total Industry/Mining Water Demand under Climate Change Scenario 

 

The effect of climate change impacts the total water demand for the industry/mining sector will 

be unchanged from the baseline, as climate change will have little impact on the oil and gas 

sector. The total water demand in 2060 will remain unchanged at 49 dam
3
, as in the baseline 

scenario. 
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5.3.1.3 Total Industry/Mining Water Demand under Water Conservation Scenario 

 

On account of several water conservation measures available to the industry/mining sector, its 

water demand level may be reduced over the baseline scenario. Results are shown in Table 5.16. 

These changes will be observed by 2020, when water demand for this sector is estimated at 276 

dam
3
, which is 15% lower than that predicted under the baseline scenario. By 2060, there is a 

potential to reduce this water demand by 15% to 41 dam
3
. Thus, water conservation measures do 

offer a visible potential for reducing water demand. Much depends on the adoption of practices 

which are decided by other factors, the most important of which is the total cost of water to the 

water user. If the cost is low, little attention is paid to reduce water demand level.  

5.3.2 Industry/Mining Water Demand by Source of water 

 

All oil and gas production is based on the demand of groundwater. No surface water is used. For 

this reason, water intake is 100% from groundwater sources.  

5.3.3 Water Consumption by the Industry/Mining Sector 

None of the water intake for the oil and gas production activity is returned, and thus it is 

considered to be lost or consumed. Consequently, for industry/mining sector water consumption 

is 100% of the water intake. 

5.4. Municipal Water Demand 

The population of the Cypress Hills (NS) Basin resides in various types of communities – towns 

and villages, or on farms and non-farm unincorporated settlements. Some of these communities 

have municipal water systems, while others do not. The total water demand was estimated as a 

sum of types of water demands. The total municipal/domestic level was a product of per capita 

water demand and population of a given community. Data on water demand and population of 

various types of communities were obtained from the Saskatchewan Watershed Authority.  

5.4.1 Overview of Estimation 

The methodology for the estimation of municipal/domestic water demand was designed by 

estimating populations for various communities and their respective water demand on a per 

capita basis (for a list of communities in Cypress Hills (NS) Basin, see Appendix, Table D.4). 

For details on estimation methodology see Section 3.6 in Kulshreshtha et al. (2012a).  

The total population of the Cypress Hills (NS) Basin was 9,205 in 2010. Of this, urban 

population was estimated at 4,400 people – some 48% of the total. The rural population accounts 

for nearly 52% of the population of the basin. Table 5.17 presents variables that affect the 

domestic water demand in the Cypress Hills River Basin.  
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Table 5.17: Estimated Variables Affecting Domestic Water Demand in the  

Cypress Hills River Basin, 2010 

Category 
2010 

Population 

Water 

Demand per 

Capita in M
3 

Proportion of Surface 

Water to Total Water 

Demand 

Towns > 1000 4,400 143.57 53.0% 

Villages 1,130 147.12 100.0% 

Rural Non-Farm 447 147.12 100.0% 

Rural Farm 3,228 147.12 100.0% 

 

Water demand per capita was one of the coefficients employed to estimate future water demand. 

Communities residing in the Cypress Hills basin show similar values for water consumption at 

the per capita level. Inhabitants of rural communities record slightly higher coefficients than 

those of the urban population. 

Because of the limited amount of information on the water source for this type of consumption, 

hypotheses were developed to estimate these values. Based on these assumptions, rural 

communities in the Cypress Hills (NS) Basin appear to demand only surface water to 

accommodate their needs. Gull Lake and Maple Creek, the only larger towns located in the 

basin, use both surface and groundwater.  

5.4.2 Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand was forecasting the population of the 

Cypress Hills (NS) Basin. Regression analysis (ordinary least squares) method was used to 

forecast the future population within the Cypress Hills (NS) Basin (see Appendix, Table D.5). 

Out of three tested models --linear, curvilinear, and logarithmic regression -- the most suitable 

model was chosen to predict future values. In the cases where time did not show a trend, a 

different approach was applied, and specific growth/decline rates were employed. The 

methodological steps undertaken were the same as those for the Qu’Appelle River Basin 

population projections (for details, see Section 4.5 in Kulshreshtha et al., 2012a). 

The population in the Cypress Hills (NS) Basin is expected to preserve its current numbers 

(Table 5.18). These results also indicate a shift in ranking of the communities. If currently the 

rural population is the largest population group in the basin, by 2060 it is expected to represent 

only 38% of the total population. Urban communities are projected to increase at a lower rate 

than rural communities decrease; this is the reason for the diminishing population of the Cypress 

Hills (NS) Basin between 2020 and 2040. Overall, the population will grow slightly from 9,205 

to 9,312 by 2060 – an increase of 1.2% of the 2010 level. 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  107 

 

Table 5.18: Population Projection for Communities Cypress Hills (NS) Basin for 

2010-2060 

Category 

Population Change in 

2060 

Population 

as % of 2010 

2010 2020 2040 2060 

Towns > 1000 4,400 4,668 5,204 5,740 30.5% 

Villages 1,130 1,074 1,020 999 -11.6% 

Rural Non-Farm 447 402 358 313 -30.0% 

Rural Farm 3,228 2,905 2,324 2,260 -30.0% 

Total Basin Population 9,205 9,049 8,906 9,312 1.2% 

 

The second phase in forecasting future water demand was estimating the water demand per 

capita coefficients. Regression analysis was carried out to determine the effect of population and 

time on per capita water consumption over time. The estimations were done individually for each 

type of community located in the Cypress Hills (NS) Basin. In order to estimate the future water 

demand per capita, for each type of community two types of factors were included: Trend over 

time, which could be reflective of water conservation and other factors,
27

 and size of the 

community. Results of regression analysis are presented in Appendix Table D.6. Since these 

communities did not indicate a trend in water demand nor any effect of size of the community, 

the last five-year (2005-2009) average water demand was utilized as the per capita water demand 

for 2010, 2040 and 2060 (Table 5.19). Under domestic water demand, another category of users 

was included Cypress Hills Mobile Home Park community. With limited information on this 

particular community, the estimation of future water demand was realized by using the average 

of the last five years of total water consumption.   

Table 5.19: Adjusted Domestic Water Demand Coefficients (m
3
/capita)  

for Baseline Scenario, Cypress Hills (NS) Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns > 1000 143.57 143.57 143.57 143.57 

Villages 147.12 147.12 147.12 147.12 

Rural Non-Farm 147.12 147.12 147.12 147.12 

Rural Farm 147.12 147.12 147.12 147.12 

                                                 

 

27
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reason for the decline is required. 
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5.4.2.1. Municipal Water Demand Baseline Scenario 

For the baseline scenario, estimates were calculated following a simplifying assumption. The 

hypothesis was that past trends will continue in Cypress Hills (NS) Basin. However, future water 

consumption estimates for these communities require more accurate forecast of population and 

of the adoption rate of water conservation technology. The expected values for water demand 

under the baseline scenario are presented in Table 5.20. The total water demand is expected to 

maintain its current level at 1,344 dam
3
. For 2020 and 2040, the decrease in water demand is 

caused by the rapidly decreasing rates of rural communities coupled with a slower increase in the 

urban centers.   

5.4.2.2. Municipal Water Demand Climate Change Scenario 

The total water demand for domestic purposes, under the climate change scenario, was a product 

of the adjusted water demand coefficient and the population as used for the baseline scenario 

(see Appendix Table D.7). The underlying assumption was that climate change will increase the 

water demand per capita coefficients by 2.4 % by 2040 and 5% by 2060. Comprehensive details 

on the methodology of incorporating climate change into the water demand per capita coefficient 

can be found in Section 5.2 of Kulshreshtha et al. (2012a). Water demand levels under this 

scenario are also presented in Table 5.20. Climate change is expected to increase the current 

levels of water consumption by nearly 5%. 

5.4.2.3. Municipal Water Demand Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario for the Cypress 

Hills (NS) Basin was similar to the procedure followed for the climate change scenario. Adjusted 

water demand coefficients were utilized estimate the total water demand (see Appendix D, Table 

D.8). Results for this scenario are shown in Table 5.20. Employing a conservational scenario is 

expected to produce a reduction in total domestic water demand. The total domestic water 

demand in 2060 is expected to be 1,316 dam
3
, which is nearly 2.9% lower than it was under the 

baseline scenario. 

5.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for the 2010 - 2060 period under the three 

study scenarios is presented in Figure 5.6. Under climate change in 2060, the basin will 

experience a 5% increase in municipal/domestic water demand, whereas under the water 

conservation scenario a reduction of 2.9% is possible.  

5.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands are served both by surface water bodies, as well as by 

underground aquifers. A summary of this water demand for the baseline scenario is shown in 

Table 5.21. Currently, 78% of the total water demand is supplied by surface water bodies, and it 
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is assumed to slowly decrease by 2060 to 71%. The reason for decline is that there will be 

changes in relative population of various communities.  

Table 5.20: Estimated Municipal/Domestic Water Demand for the Cypress Hills (NS) 

Basin, Study Scenarios, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as % of 

2010 Level 
2010 2020 2040 2060 

Baseline Scenario 

Towns > 1000 632 670 747 824 30.5% 

Total Urban Domestic Water Demand 632 670 747 824 30.5% 

Villages 166 158 150 147 -11.6% 

Rural Non-Farm 66 59 53 46 -30.0% 

Rural Farm 475 427 342 332 -30.0% 

Total Rural Water Demand 707 645 545 525 -25.7% 

Other Domestic 5.60 5.60 5.60 5.60 0.0% 

Total Municipal/Domestic Water 

Demand 
1,344 1,320 1,297 1,355 0.8% 

Climate Change Scenario 

Towns > 1000 632 670 765 865 37.0% 

Total Urban Domestic Water Demand 632 670 765 865 37.0% 

Villages 166 158 154 154 -7.1% 

Rural Non-Farm 66 59 54 48 -26.5% 

Rural Farm 475 427 350 349 -26.5% 

Total Rural Water Demand 707 645 558 552 -21.9% 

Other Domestic 5.60 5.60 5.74 5.88 5.0% 

Total Municipal/Domestic Water 

Demand 
1,344 1,320 1,328 1,423 5.9% 

Water Conservation Scenario 

Towns > 1000 632 666 738 800 26.7% 

Total Urban Domestic Water Demand 632 666 738 800 26.7% 

Villages 166 157 148 143 -14.1% 

Rural Non-Farm 66 59 52 45 -32.0% 

Rural Farm 475 425 338 323 -32.0% 

Total Rural Water Demand 707 641 538 510 -27.8% 

Other Domestic 5.60 5.57 5.53 5.44 -2.9% 

Total Municipal/Domestic Water 

Demand 
1,344 1,312 1,282 1,316 -2.1% 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  110 

 

 

Figure 5.6: Total Municipal/Domestic Water Demand for the Cypress Hills (NS) Basin 

Under Study Scenarios, 2010 – 2060 

 

Table 5.21: Total Municipal/Domestic Water Demand by Source,  

Cypress Hills (NS) Basin, 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total Surface Water Demand 1,045 1,003 943 965 

Total Groundwater Demand 300 318 354 390 

Total Water Demand 1,344 1,320 1,297 1,355 

Surface Water as % of Total 

Water Demand 
77.7% 75.9% 72.7% 71.2% 

 

5.4.5. Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost, since part of it is returned into the original 

surface water bodies. Although some water may be returned to groundwater sources, the 

knowledge of aquifer recharge rates and related information are relatively poor; therefore, it is 

typically assumed that all groundwater withdrawn is lost. The total consumption of water for 

municipal/domestic purposes is shown in Table 5.22. For details on methodology, see Section 

3.6 in Kulshreshtha et al. (2012a).  
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Table 5.22: Water Intake and Consumption for Municipal/Domestic Water Demands, 

Cypress Hills (NS) Basin, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 

  Baseline Scenario 

Total Water Intake  1,344 1,320 1,297 1,355 

Water Consumption 909 859 784 789 

Consumption as a % of Intake 67.6% 65.1% 60.4% 58.2% 

  Climate Change Scenario 

Total Water Intake  1,344 1,320 1,328 1,423 

Water Consumption 909 859 802 829 

Consumption as a % of Intake 67.6% 65.1% 60.4% 58.2% 

  Water Conservation Scenario 

Total Water Intake  1,344 1,312 1,282 1,316 

Water Consumption 909 854 774 766 

Consumption as a % of Intake 67.6% 65.1% 60.4% 58.2% 

 

The total water consumption under the baseline scenario for 2010 was estimated at 909 dam
3
, 

which is about 68% of the total water withdrawn. Thus, 32% of the water withdrawn is returned 

to the original water source in some shape.
28

 By 2060, the amount of water consumed decreases 

slightly and its proportion to total water intake decreases to 58%. Under the climate change and 

water conservation scenarios, although consumption levels change marginally, their proportion 

to total water demand remains stable.  

5.5 Recreational Water Demand 

5.5.1. Overview of estimation 

The basin houses only one recreational site, Cypress Hills Provincial Park. The park has 

continuously increased its number of visitors between 2004 and 2009. Based on an analysis of 

the permits, there were 173,735 people visiting this recreational site in 2004. Recent records 

indicate an increase of approximately 60% in the number of tourists. In 2009, 279,242 people 

visited Cypress Hills Provincial Park (Ministry of Tourism, 2009). 

                                                 

 

28
 Cities with a municipal water and sewer system have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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Provincial and regional parks require water for maintenance and for supporting visitor services. 

The total water demand for Cypress Hills Provincial Park in 2010 was 58,028 m
3
.  

For water demand at this recreation site, a regression analysis was undertaken, employing data 

for the 1995-2009 period. The total water demand (TWD) in m
3
 was hypothesized to be 

determined by a trend. The level of the trend coefficient indicates that, on average, an additional 

960 m
3
 of water will be needed per year to meet this demand. The ratio of this coefficient to the 

intercept indicated this to be a change of 1.5% per year.  

5.5.2. Estimating Future Recreational Water Demand 

5.5.2.1. Recreational Water Demand, Baseline Scenario 

This water demand has two components: one, a variable level of demand related to visitor 

services, which is determined by number of visitors to the site; and, two, a fixed level of water 

required to maintain office services, lawns, and other facilities. Unfortunately details on these 

two types of water demands were not available and therefore, analysis was undertaken utilizing 

the total water demand by the recreational sites.  

This water demand is shown in Table 5.23. The current demand for these sites is estimated at 58 

dam
3
. By 2060, this water demand may rise to 93 dam

3
, representing a 60% increase over the 

2010 level. In addition, the future projection of visitors is a complex exercise, since many factors 

can affect these levels. One of the major factors among these is the size of the water body at 

these sites, and other quality-related aspects. The quality of a site deteriorates as congestion to a 

site increases, unless infrastructure and other facilities are improved accordingly. The size of the 

water body is related to changes in the hydrological regime of the region. Such projections were 

considered beyond the scope of this study. 

Table 5.23: Estimated Recreational Water Demand for the Cypress Hills (NS) Basin, Study 

Scenarios, 2010 - 2060 

Scenario 

Total Recreational  

Water Demand in dam
3
 

2060 as % 

of 2010 

Level 

Change as 

% from 

Baseline 
2010 2020 2040 2060 

Baseline Scenario 58 65 79 93 60.2% 0.0% 

Climate Change Scenario 58 65 81 98 68.3% 5.0% 

Water Conservation 

Scenario 
58 65 78 90 55.6% -2.9% 
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5.5.2.2. Recreational Water Demand, Climate Change Scenario 

Urban and rural recreation, scenery, wildlife habitat, and fisheries are all strongly affected by the 

quantity and quality of water, and all of these are affected by climate change (Cooper, 1990). 

Hydrological droughts result in low stream flows and low lake levels. These conditions will 

likely reduce some of the recreational activities, such as boating, and sport fishing, among others. 

Drought conditions may also place some restrictions on recreational activities (open fires for 

campers), and a loss of proximity to water from the beach area, among others. These activities 

may also be reduced.  

Recreational site maintenance may also increase because of higher temperatures and lower 

precipitation. Assuming the same change as that assumed for the domestic water demand (2.4% 

and 5% increase in water demand by 2040 and 2060, respectively), estimated water demand is 

shown in Table 5.23. 

5.5.2.3. Recreational Water Demand, Water Conservation Scenario 

Water conservation in recreational related water demands is hard to estimate, since some of the 

recreational activities depend on water availability. For recreational site maintenance, some 

water conservation practices can be applicable. Assuming these measures will result in a similar 

reduction as that noted for the municipal water systems’ estimated current and future water 

demands. These estimates are shown in Table 5.23. This water demand for the adoption of water 

conservation measures may be as low as 90 dam
3
 by 2060. 

5.6 Indirect Anthropogenic Water Demand 

The balancing of water demand against supply requires an examination of all water demands. 

Included among these demands are those requirements that are a result of natural processes or 

policy regulations. These demands are not related to any direct or indirect human demands of 

water. Therefore, in this study they are called indirect anthropogenic water demands. Three such 

types are included in this category of water demands: evaporation, apportionment, and 

environmental water demands.  These demands are presented in this chapter. 

5.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and the size 

of the water body are the two most important determinants for this type of water demand. The 

estimation was based on these two factors, as described in previous basin reports. 

A special feature of this basin is that PFRA has constructed twenty-six dams in the South-West 

Development Area (SWDA) of Saskatchewan.  Cypress Hills Basin has five of these dams, as 

shown in Table 5.24.  Although the primary purpose for the creation of the reservoirs was 

irrigation, these reservoirs are subject to evaporation losses. 
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Table 5.24: PFRA Reservoirs used for Irrigation  

in the Cypress Hills (NS), 2010  

Reservoir 
Capacity in 

dam
3
 

Area in 

km
2
 

Downie Lake 12,212 4.0 

Junction 10,855 1.3 

Harris 6,044 1.1 

McDougald 931 0.4 

Adams Lake 826 0.4 

Total 30,868 7 
Source: SIPA (1988b). 

5.6.1.1 Evaporation Water Demand under Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Cypress Hills (NS) Basin are presented 

in Table 5.25.  These values were estimated for the current situation (time period). It was 

assumed that factors affecting evaporation (temperature, precipitation, and sunny days, among 

others) would remain unchanged over the next 50 year period, except for the periods under 

climate change. Therefore, for the baseline scenario, 2010 estimates were accepted as estimates 

for all three future time.  

 

Table 5.25: Evaporation Losses of Lakes and Reservoirs, Cypress Hills  

(NS) Basin, 2010 – 2060 

Particulars 
Evaporation Losses in dam

3
 

2010 2020 2040 2060 

Lakes 

Bitter Lake  8,050 8,050 8,453 8,855 

Big Stick Lake 11,200 11,200 11,760 12,320 

Crane Lake  4,410 4,410 4,631 4,851 

Antelope Lake  7,000 7,000 7,350 7,700 

Freefight 700 700 735 770 

Inglebright Lake  1,400 1,400 1,470 1,540 

PFRA Reservoirs 

 

 

 

 

Downie Lake  2,600 2,600 2,730 2,860 

Junction 813 813 853 894 

Harris 731 731 768 804 

McDougald 244 244 256 268 

Adams Lake  298 298 312 327 

Total 37,445 37,445 39,317 41,190 
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On an annual basis, some 37,445 dam
3 

of water is lost to evaporation. This higher quantity is a 

result of the high rate of evaporation in this basin.  Some of the large water bodies with high 

evaporation losses include Big Stick Lake, Bitter Lake, and Antelope Lake. Evaporation losses 

from these three water bodies constitute 80% of the total evaporation quantity.  

5.6.1.2 Evaporation Water Demand under Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Cypress Hills (NS) Basin are presented 

in Table 5.25 (last two columns representing levels under climate change). The base evaporation 

losses are employed to estimate the water losses for 2010 and 2020, while the base evaporation 

loss is increased by 5% for 2040 and 10% for 2060. The total amount of water lost to 

evaporation is estimated at 41,190 dam
3
 by 2060. Larger lakes remain the major water bodies 

contributing to the total evaporation amount.   

5.6.1.3 Evaporation Water Demand under Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, their values 

were assumed to be the same as those under the baseline scenario. It is recognized that there may 

be technological measures that can reduce evaporation losses. However, since such knowledge is 

still in a developmental stage, it is not considered in this study. 

5.6.2 Apportionment Water Demand 

There are no international or interprovincial streams in the basin. However, the streams in the 

basin are subject to the PPWB Master Agreement on Apportionment. Since water use in the 

upstream region is insufficient to warrant formal apportionment of the water with Alberta (Based 

on Personal Communications with Mr. Bob Halliday), no specific apportionment demand 

information is available. For this reason, this water demand was set equal to zero for the 2010 - 

2060 period.  

5.6.3 Environmental Water Demand 

Greater evaporation caused by longer ice-free periods and higher temperatures is likely to 

severely impact waterfowl in the basin in years with low spring water levels of marshes and 

sloughs.  No data was available to estimate environmental demand.  

5.6.4 Instream Flow Requirements  

No information was found that indicated minimum flow requirements in the Cypress Hills (NS) 

Basin, This water demand was set equal to zero for the current and future time periods.  

5.7 Summary of Water Demand in the Cypress Hills Basin 

The Cypress Hills (NS) Basin is primarily an agricultural basin with an important recreational 

facility. The total water demand for this reason is determined by irrigation activity, and then by 
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livestock water demand. Because of larger lakes and the location of the basin in the semi-arid 

climate zone, evaporation losses are also relatively large. As shown in Table 5.26, in 2010 under 

the baseline scenario, the basin used 81,977 dam
3
 of water, of which 45.7% is for indirect 

anthropogenic demands. Within the direct anthropogenic water demands, agriculture is the prime 

water demand. This water is used basically for irrigation and for raising livestock. By 2060, the 

basin will witness a slight increase (3.4% of 2010 level) in direct anthropogenic water demand. 

However, the total water demand increases by only 2% over the same period.     

 

Table 5.26: Summary of Total water Demand in the Cypress Hills (NS) Basin under 

Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture       42,888        43,231        43,844        44,550  

Industry/Mining         242          325          195            49  

Municipal/Domestic         1,344          1,320          1,297          1,355  

Recreation            58             65             79             93  

Total Direct Anthropogenic Water 

Demand 

      44,532        44,940        45,415        46,046  

Indirect Anthropogenic Water 

Demand 
      37,445        37,445        37,445        37,445  

Total Water Demand       81,977        82,385        82,860        83,491  

 

 

Under the climate change scenario, total water demand does increase due to higher evaporation 

losses from surface water bodies, plus higher requirements for irrigated crops. Results are shown 

in Table 5.27. The total water demand in 2060 increases to 97,789 dam
3
, which is almost 19% 

higher than that recorded in 2010.   

 

The total water demand under the water conservation scenario is shown in Table 5.28. The water 

demand level is reduced under this scenario to 74,989 dam
3
 for 2060. Since indirect 

anthropogenic water demand is not subject to conservation measures, this decrease is a direct 

result of reduced anthropogenic demands. A comparison of total water demand in the basin 

under the three study scenario is displayed in Figure 5.7. It appears that increases in water 

demand will be higher in the future than reductions possible under a water conservation scenario.  
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Table 5.27: Summary of Total water Demand in the Cypress Hills (NS) Basin under 

Climate Change Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture        42,888         43,231         50,428         55,030  

Industry/Mining          242           325           195             49  

Municipal/Domestic          1,344           1,320           1,328           1,423  

Recreation            58             65             81             98  

Total Direct 

Anthropogenic Water 

Demand 

       44,532         44,940         52,032         56,599  

Indirect Anthropogenic 

Water Demand 
       37,445         37,445         39,317         41,190  

Total Water Demand        81,977         82,385         91,349         97,789  

 

 

In summary, in the Cypress Hills (NS) Basin, being an agricultural region, has its major water 

demand for irrigation and other agricultural activities. Although some growth in the 

municipal/domestic water is expected, it is going to occur at a rather slow rate. However, the 

region will still serve as an important destination for locals and tourists to enjoy recreational 

activities.    

 

Table 5.28: Summary of Total Water Demand in the Cypress Hills (NS) Basin  

under Water Conservation Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture        42,888         39,821         37,483         36,097  

Industry/Mining          242           276           166             41  

Municipal/Domestic          1,344           1,312           1,282           1,316  

Recreation            58             65             78             90  

Total Direct Anthropogenic 

Water Demand 

       44,532         41,473         39,008         37,544  

Indirect Anthropogenic Water 

Demand 
       37,445         37,445         37,445         37,445  

Total Water Demand        81,977         78,918         76,453         74,989  
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Figure 5.7: Total Water Demand in the Cypress Hills (NS) Basin under Study  

Scenario, 2010-2060 

 

 
 

 
Maple Creek, Cypress Hills North Slope Watershed 
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Chapter 6 

Old Wives Lake Basin (Saskatchewan Basin 4) 

This chapter presents estimated water demand for the Old Wives Lake Basin. The discussion is 

divided into seven sections. Section 6.1 presents the location of the basin within Saskatchewan 

and describes its salient features. Estimated water demand levels for agricultural, 

industry/mining, municipal/domestic and recreation are presented in Sections 6.2 to 6.5, 

respectively. In Section 6.6, various indirect anthropogenic water demands are presented. The 

chapter ends with a summary of all water demands for the Old Wives Lake Basin.   

6.1 Overview of the Basin 

The Old Wives Lake Basin is located in the central southern part of the province. The 

watershed’s eastern boundary is the South Saskatchewan River Basin, whereas Qu’Appelle River 

Basin represents the western borderline, as shown in Figure 6.1. Wood River and Old Wives 

Lake are the most significant water resources in the watershed. Other local water bodies that are 

part of Old Wives Lake Basin are Notukeu, Pinto, and Russell Creeks, along with Twelve Mile 

Lake and Chaplin Lake (OWWA, 2012).   

 

 

Figure 6.1: Map of Old Wives Lake Basin  
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Old Wives Lake Basin is an internally drained water body. Summer Cove is the only dam in the 

watershed and is located on Wood River. It ensures water provision for the town of Mankota and 

for a small rural regional water supply system. The reservoirs also provide water for recreational 

purposes as well as for irrigation (SWA, 2012).  

Land use in the watershed is primarily for agricultural purposes. Of the total area of the basin, 

93% is utilized for agriculture and nearly 5% is grassland. Table 6.1 shows the land use in the 

Old Wives Lake Basin. Of the total area of 2,250 million ha, almost 22 million ha are used for 

agricultural purposes. 

Table 6.1: Land Use in the Old Wives Lake Basin, 2010 

Land Cover Area* 
Area in 

km
2
 

% of Total 

Area 

Total Area 22,500 100% 

Evergreen Needleleaf Forest Area 2 0.01% 

Deciduous Broadleaf Forest Area 2 0.01% 

Mixed Forest Area 55 0.24% 

Shrubland Area 66 0.29% 

Grassland Area 1,025 4.56% 

Cropland and Cropland with Woodland 

Area 
20,994 93.3% 

Other Land Cover Area 357 1.59% 
Source: Statistics Canada (2000). 

The area is recognized both at the national as well as at the international level as an important 

environmental resource. The basin is located on an important pathway of migrating birds. Water 

bodies in the region provide water for several different purposes ranging from domestic to 

livestock water and wildlife habitat.  

The basin does not house any large urban centers. All urban centers basically have the 

designation of towns, some of which have more than 1,000 people. Larger towns include 

Gravelbourg and Gull Lake. As shown in Figure 6.2, the urban population constitutes only a 

third of the total basin population.   

Moreover, the basin includes a number of activities some of which are more important from a 

social (anthropogenic) perspective, but not necessarily from a water demand perspective. 

Agricultural activities dominate the water demand. All various types of water demands are 

described in Sections 6.2 to 6.5.  
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Table 6.2: Estimated Population of Old Wives Lake Basin, By Type  

of Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Towns > 1000        4,119         4,104  -0.4% 

Towns < 1000        1,947         2,186  12.3% 

Villages        4,494         4,385  -2.4% 

Total Urban 

Population 

10,560 10,675 1.1% 

Rural Non-Farm Note 1           172  -- 

Rural Farm Note 1        8,314  -- 

Total Old 

Wives Lake 

Basin 
      10,560*        19,161  -- 

Note 1 These populations could not be estimated 

* Excludes rural population and thus is not comparable to 2010 population level. 

Source: SWA (2010), and Statistics Canada (2012a) 

 

 

Figure 6.2: Distribution of Old Wives Lakes Basin Population by  

Type of Community, 2010 

 

 

In order to determine the water demand level, a measure of the physical scale of the activity was 

estimated. This step required development of some correspondence between administrative 
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boundaries and the basin boundaries. These tables can be found in Appendix E (Table E.1 of 

Census Divisions, Table E.2 for Census Agriculture Districts, and Table E.3 for Rural 

Municipalities). In all three cases, the criterion employed was the physical area. 

6.2 Agricultural Water Demand 

Being located in a semi-arid climate, the agriculture industry is heavily dependent on dryland 

farming practices. The number of farms and area of farmland by type of activity in the Old 

Wives Lake Basin is presented in Table 6.3.  Annual crop production is the major activity on the 

agricultural land base in this basin.  Cereal crops account for over half the crop area in the Old 

Wives Lake Basin, with pulse crops comprising 22%, followed by a significant amount of 

summerfallow at 17% of crop area. 

 

Table 6.3: Physical Agricultural Description of the Old Wives Lake Basin 

Particulars 2010 

Number of Farms         2,385  

Total Area of Farms (Acres)  4,792,000  

Average Size of the Farm (Acres)         2,010  

Land in Crops (Acres)  2,814,466  

Tame Hay or Seeded Pasture (Acres) 

(Acres) (Acres) 
    497,990  

Natural Land for Pasture (Acres)  1,410,948  

Other Land (Acres)       68,597  

Irrigated Area (Acres)       48,351  

% Zero Tillage 78.4% 
Source: Statistics Canada (2012b). 

 

 

The area under irrigation is estimated at 48,351 acres with only 13.3% employing centre pivot; 

most of the area is under private irrigation development, using low cost irrigation methods 

(Table 6.4).  There are three irrigation districts -- Coderre, Pontiex and Vanguard-- with a total of 

2,807 acres under irrigation. A distribution of total irrigated area by type of irrigation system is 

shown in Figure 6.3. Similar to the Cypress Hills (NS) Basin, surface irrigation predominates in 

this basin as well. Almost three-quarters of the total irrigated lands are served by surface 

irrigation methods. The demand of pivots is limited to about 13% of the total area, while other 

sprinkler type irrigation methods add another 14% of the irrigated area. The dominance of 

surface irrigation (or flood) irrigation is perhaps explained by the limited guarantee with which 

water is available, as well by the higher coat of adopting sprinkler technology. 
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Table 6.4: Old Wives Lake Basin Area of Irrigation by Type of System, 2010 

Irrigation System 
Area in 

Acres 

Percent of 

Total Area 

Wheelmove 4,552 9.4% 

Pivot 6,438 13.3% 

Linear 124 0.3% 

Misc. Sprinklers 1,880 3.9% 

Surface 7,381 15.3% 

200 mm Backflood 17,019 35.2% 

Misc. Backflood 10,330 21.4% 

Remainder 628 1.3% 

Total Irrigated Area 48,351 100.0% 
Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA (2011b) 

 

   

 
 

Figure 6.3: Distribution of Irrigated Area by Type of Irrigation System, 2010 

 

Besides irrigation, livestock rising is an important activity in the region. In fact, most of the 

irrigated area produces forage for beef cattle enterprises, and thus the activities are interlinked. 

Beef cattle production is the main livestock activity with annual feedlot production of about 22% 
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of the annual calf crop (Table 6.5).  Approximately 8.5% of the cattle feedlots in Saskatchewan 

are in this basin.  The hog sector accounts for only 7.5% of the breeding sows and 6.7% of the 

market hogs in Saskatchewan. The dairy sector is small, having only 2.5% of the province’s 

dairy cattle in 2010. The area of greenhouses in the Old Wives Lake Basin for 2010 was 

estimated at 1.0 acre, with no aquaculture reported. Poultry production is not a significant 

livestock sector in the Old Wives Lake Basin either, accounting for only 0.6% of Saskatchewan 

production.    

 

Table 6.5: Estimated Livestock Population in the Old Wives Lake 

Basin by Type of Animals, 2010 

Livestock Type 
Number 

in 2010 
Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 6,602 Bison       2,204  

Milk Cows 737 Horses       6,294  

Beef Cows 129,117 Goats          315  

Milk Heifers 492 Llamas          182  

Beef Replacement Heifers 20,112 Bees       1,094  

Feedlot 26,294 Deer          216  

Calves 118,423 Poultry and Egg Sector 

Hog Sector Laying Hens   132,253  

Sows       6,473  Pullets     15,227  

Suckling Pigs   140,972  Broilers     22,549  

Weaned Pigs   124,879  Other Poultry       8,428  

Growing Finishing Pigs   124,879  Turkeys (M)          383  

Boars          199  Turkeys (F)          255  

Sheep Sector Sheep Sector 

Rams 244 Breeding 1,163 

Ewes 4,947 Slaughter 3,705 
Source: Statistics Canada (2011a), Saskatchewan Ministry of Agriculture (2011b),  

Sask Pork (2011), and the Saskatchewan Turkey Producers Marketing Board (2011). 

 

Using the methodology described in previous basin reports for Saskatchewan, the current (2010) 

water demand levels for various activities related to agricultural water demand were estimated. 

This step was followed by projecting water demands for three time periods: 2020, 2040, and 

2060. For all four time periods, agricultural water demand was estimated for three study 

scenarios: Baseline, Climate Change, and Water Conservation scenario. These results are 

presented in the following sub-sections. Agricultural water demand was disaggregated by five 

types of demands, and estimates were made for each of these types. The presentation is divided 

into the same five sections as noted earlier – Irrigated crop production, Dryland crop production, 

Livestock, Greenhouses and Nurseries, and Aquaculture, but on account of minimal 
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greenhouses, nurseries, and aquaculture activities, these topics were combined into a single 

category of agricultural water demand.  

The presentation of results is provided in two sub-sections: Sub-Section 6.2.1 provides estimated 

water demands for agriculture purposes, while Sub-Section 6.2.2 provides information on 

sources of water for these demands.  

6.2.1 Total Agricultural Water Demand 

In this section, all different types of agricultural water demands are summarized in this section 

for the three study scenarios.  

6.2.1.1 Total Agricultural Water Demand under Baseline Scenario 

The projected water demand for the agriculture sector under the baseline scenario in the Old 

Wives Lake Basin is presented in Table 6.6.  Crop water demand (irrigation and pesticide 

spraying) is the biggest component (Figure 6.4). Of the total water used, that needed for 

irrigation is expected to account for 95.9% in this basin in 2060.  The dairy and beef cattle 

sectors are the next significant components of water demand. By 2060, the basin could see an 

increase in total water demand by 4.4% -- from 105 thousand dam
3
 to 110 thousand dam

3
.  

Table 6.6: Agriculture Water Demand in the North Saskatchewan River Basin for the 

Baseline Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 101,108 101,802 103,361 105,178 

Livestock 3,800 4,052 4,194 4,326 

Pesticide 116 109 107 107 

Other  Agricultural (Greenhouses, 

Nurseries and Aquaculture) 
12 12 13 13 

Total Agricultural Water Demand 105,036 105,975 107,674 109,624 

%  Change over 2010 Level  0.9% 2.5% 4.4% 

6.2.1.2 Total Agricultural Water Demand under Climate Change Scenario 

Climate change, through increased average temperatures and a higher frequency of droughts will 

impart a significant increase in the water demand for agriculture purposes. In the Old Wives 

Lake Basin, this water demand will increase to 127 thousand dam
3
, which is 21.1% higher than 

that registered during 2010. Compared to the baseline scenario, climate change impact by 2040 

will create an increase by 10.1% in agricultural water demand. By 2060 an increase in this water 

demand by 16% is likely over baseline 2060 (Table 6.7). 
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Figure 6.4: Agricultural Water Demand by Type of Activity, Old Wives Lake  

Basin, Baseline Scenario, 2010 

 

Table 6.7: Agricultural Water Demand in the Old Wives Lake Basin for Climate Change 

Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 101,108 101,802 114,091 122,386 

Livestock 3,800 4,052 4,344 4,631 

Pesticide 116 111 113 117 

Other Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
12 12 13 13 

Total Agricultural  105,036 105,978 118,560 127,148 

%  Change over 2010 Level -- 0.9% 12.9% 21.1% 

% Change over Baseline Scenario 0.0% 0.0% 10.1% 16.0% 

 

6.2.1.3 Total Agricultural Water Demand under Water Conservation Scenario 

The potential adoption of water conservation offers a way to reduce agricultural water demand in 

the basin. These results are shown in Table 6.8. Under this scenario, the total agricultural water 
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demand in 2060 could be almost 90 thousand dam
3
, some 18% lower than the baseline scenario 

level.  

Table 6.8: Agricultural Water Demand in the Old Wives Lake Basin for Water 

Conservation Scenario, 2010 – 2060   

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 101,108 93,813 88,562 85,620 

Livestock 3,800 4,052 4,052 4,176 

Pesticide 116 109 96 53 

Other (Greenhouses, Nurseries, and 

Aquaculture) 
12 12 13 13 

Total Agricultural Water Demand 105,036 97,986 92,722 89,862 

%  Change over 2010 Level -- -6.7% -11.7% -14.4% 

% Change over Baseline Scenario 0.0% -7.5% -13.9% -18.0% 

 

6.2.2   Source of Water for Agricultural Activities  

Depending on the location of a water demand, some of these demands have to be satisfied from 

surface water bodies, while others may be filled through drawing groundwater. In this section, 

total agricultural water demand from these two sources is estimated.  

6.2.2.1   Source of Water for Agricultural Activities under Baseline Scenario 

Since crop production and livestock enterprises’ water demands may have a different mix of 

sources, these were estimated separately. Results are shown in Table 6.9. For livestock watering 

needs, surface water contributes only 45% of the current and future amounts. But crop 

production water demand is heavily dependent on surface water, as 95% of the total water 

demand is taken from surface water bodies. This situation is primarily a result of irrigation water 

demand, which is obtained mostly through surface water bodies.  

6.2.1.2 Total Agricultural Water Demand under Climate Change Scenario 

Climate change, through increased average temperatures and a higher frequency of droughts, will 

impart a significant increase in the water demand for agriculture purposes. In the Old Wives 

Lake Basin, this water demand will increase to 127 thousand dam
3
, which is 21.1% higher than 

that recorded during 2010. Compared to the baseline scenario, the climate change impact by 

2040 will represent an increase by 10.1% in agricultural water demand. By 2060, an increase in 

this water demand by 16% is likely over baseline 2060 (Table 6.9). 
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Table 6.9: Agricultural Surface Water Estimates by Type of Demand, Old Wives Lake 

Basin, Baseline Scenario, 2010 – 2060  

Type of Water 

Demand 

Amount of Water in dam
3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 1,645 1,761 1,823 1,881 

Hog Sector 26 27 28 29 

Sheep 7 8 8 8 

Other Livestock 40 40 40 40 

Poultry and Egg 2 3 3 3 

Total Livestock Water 

Demand 
1,721 1,839 1,903 1,961 

% of Total Water 

Demand 
45.3% 45.4% 45.4% 45.3% 

Crop 

Irrigated 96,053 96,747 98,305 100,122 

Pesticide 93 87 85 85 

Greenhouse 2 2 3 3 

Total Crop Water 

Demand 

96,148 96,836 98,393 100,210 

% of Total Water 

Demand  
95.0% 95.0% 95.1% 95.2% 

 

When all agricultural production activities are examined, the dependence on surface water is still 

overwhelming. Of the total agricultural water demand, 93% is obtained from surface water 

bodies (Table 6.10). Over the study period, this proportion does not change appreciably. 

Table 6.10: Agricultural Water Demand by Source of Water in the Old Wives Lake Basin, 

Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
 in 

2010 2020 2040 2060 

Total Agriculture 105,036 105,975 107,674 109,624 

Groundwater 7,167 7,300 7,379 7,452 

Surface Water 97,868 98,675 100,296 102,172 

Surface Water % of 

Total Water 

Demand 

93.2% 93.1% 93.1% 93.2% 

6.2.2.2   Source of Water for Agricultural Activities under Climate Change Scenario 

Results for the climate change scenario are presented in Table 6.11. Water withdrawals from 

surface water bodies in 2060 will increase from 98 thousand dam
3
 (under the baseline scenario) 

to 120 thousand dam
3
 under this scenario. This shows an increase of 94% over the baseline 
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scenario. Climate change will also increase the dependence of agriculture on surface water 

bodies slightly, as now 93.2% of the total agriculture water demand is withdrawn from this 

source.  

Table 6.11: Agricultural Water Demand by Source of Water in the Old  

Wives Lake Basin, Climate Change Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 
105,035.6 105,977.5 118,559.7 127,147.6 

Groundwater 7,167.4 7,300.3 7,468.9 7,629.4 

Surface Water 97,868.1 98,677.2 111,090.8 119,518.2 

Surface Water % of 

Total Water Demand 
93.2% 93.1% 93.7% 94.0% 

 

6.2.2.3   Source of Water for Agricultural Activities under Water Conservation Scenario 

The distribution of total water demand by source of water under the water conservation scenario 

is presented in Table 6.12. The amount of surface water demand is here reduced from the 

baseline scenario. The amount of surface water demand is reduced from 102,172 dam
3 

in 2060 

under the baseline scenario to only 82,506 dam
3
 – a reduction by 19.2% of the baseline level.  

Table 6.12: Agricultural Water Demand by Source of Water in the Old  

Wives Lake Basin, Water Conservation Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 
105,035.6 97,985.9 92,722.3 89,862.1 

Groundwater 7,167.4 7,299.7 7,295.5 7,355.3 

Surface 97,868.1 90,686.1 85,426.7 82,506.7 

Surface Water % of 

Total Water Demand 
93.2% 92.6% 92.1% 91.8% 
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6.2.3 Agricultural Water Consumption 

A part of the total water demand by agriculture is returned into the original source. The 

methodology used to estimate water consumption was described in previous water basin reports. 

The estimated water consumption for agricultural demands under the three study scenarios is 

examined in this section. 

6.2.3.1 Agricultural Water Consumption under Baseline Scenario 

Not all water removed from a water body (source) for agricultural purposes is lost, but rather is 

partially returned to its original source.
29

 In the Old Wives Lake Basin, for the baseline scenario 

these estimates are presented in Table 6.13.  In 2010, the agriculture in the basin consumed 79.8 

thousand dam
3
 of water, most of which was obtained from surface water bodies. By 2060, it is 

estimated that this sector’s water consumption will increase to 83.3 thousand dam
3
 of water. In 

all four time periods, the consumption of water ranges from to 70.3 to 69.5% of the total water 

intake.  

Table 6.13: Water Consumption for Agricultural Demands by Source of Water, Old Wives 

Lake Basin, Baseline Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 79,758.6 80,524.1 81,834.2 83,329.3 

Groundwater  5,903.6 6,078.1 6,965.3 7,110.3 

Surface Water 73,855.0 74,446.0 74,868.9 76,219.0 

Total Consumption as  % of Water 

Intake 
70.3% 70.2% 69.5% 69.5% 

 

6.2.3.2 Agricultural Water Consumption under Climate Change Scenario 

Water consumption for agricultural purposes under the climate change scenario is presented in 

Table 6.14.  As the amount of water required for district irrigation increases under this scenario, 

so does the water consumption level. By 2060, agricultural activities are estimated to consume 

96,551 dam
3
 of water annually. The return flows as a proportion of total water intake under this 

scenario are slightly lower than those for the baseline scenario. 

                                                 

 

29
 This return flow may be contributed at a different location than the water intake location. Thus this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 
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Table 6.14: Water Consumption for Agricultural Demands by Source  

of Water, Old Wives Lake Basin, Climate Change Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 79,758.6 80,527.0 90,037.0 96,551.1 

Groundwater  5,903.6 6,078.7 7,012.5 7,231.6 

Surface Water 73,855.0 74,448.3 83,024.5 89,319.4 

Total Consumption as  % of Water Intake 70.3% 70.2% 70.0% 70.2% 

 

6.2.3.3 Agricultural Water Consumption under Water Conservation Scenario 

Under the assumption that irrigators and other water users for agricultural production adopt 

water conservation practices, their total water consumption will decrease to 70.6 thousand dam
3
 

by 2040 and to 68.5 dam
3
 by 2060 (Table 6.15). By 2060, water consumption levels will be 

85.8% of the 2010 level.  

 

Table 6.15: Water Consumption for Agricultural Demands by Source  

of Water, Old Wives Lake Basin, Water Conservation Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 
79,758.6 74,532.5 70,581.8 68,457.2 

Groundwater  5,903.6 6,174.0 6,941.3 7,077.1 

Surface Water 73,855.0 68,358.5 63,640.5 61,380.1 

Total Consumption as  

% of Water Intake 70.3% 69.8% 68.6% 68.3% 

 

6.2.4 Summary of Agriculture Water Demand 

In the Old Wives Lake Basin, agriculture is a prominent industry and a major water user. Water 

is required for crop production (through irrigation and pesticide spraying by dryland farmers) 

and for livestock production. In addition, smaller amounts of water are also necessary for 

greenhouses, nurseries, and aquaculture.  

The total agricultural water demand in the basin is estimated to increase from 105,035 dam
3
 in 

2010 to 109,623 dam
3
 by 2060 – rise of 4.4% from the 2010 level.  Climate change will cause 

further increases in these levels (Figure 6.5).  Under the climate change scenario, agriculture may 
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demand 127,147 dam
3
 of water by 2060. The adoption of water conservation measures may 

bring a reduction in the level of water demand to 89,862 dam
3
 per annum.   

 

Figure 6.5: Trend in total Agricultural Water Demand in the Old Wives Lake  

Basin, under Study Scenarios, 2010-2060 

 

In the Old Wives Lake Basin, most of the agricultural demands will withdraw water from surface 

water bodies.  In the future, surface water will constitute a higher proportion of the total water 

demand for agriculture.  However, not all of the water withdrawn is lost, since a portion of it is 

returned, particularly from irrigation districts.   

6.3 Industry/Mining Water Demand 

The mining activity in the basin is limited to the production of salt. There is one sodium sulphate 

mine in the Old Wives Lake Basin located at Chaplin; it demands both ground and surface water 

from Old Wives Lake. The total water demand from SWA was 5,251 dam
3
 in 2010; 

unfortunately, no production data was available to estimate a water demand coefficient. 

The oil and natural gas in the basin is at a lessen level, relative to other basins. A part of the 

Shaunavon formation is located in the Old Wives Lake Basin in Saskatchewan.  Oil and gas 

activity in this basin accounts for approximately 1.3% of the vertical wells and 0.4% of the 

horizontal wells drilled in Saskatchewan in 2010 (Saskatchewan Ministry of Energy and 

Resources, 2011). 

There is no manufacturing activity in the Old Wives Lake Basin that demands water outside of 

any municipal system. As well, there are no electrical power generation facilities located in the 

basin that demand water to generate electricity. Thus, major industry/mining activity in the Old 
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Wives Lake Basin is a combination of oil and gas production, and a sodium sulphate mine. In 

this chapter, these activities’ water demands are described.  

6.3.1 Summary of Industry/Mining Water Demand 

The industrial and mining water demand by sector is presented in Sections 6.3.1.1 to 6.3.1.3 for 

baseline, climate change, and conservation scenarios.   

6.3.1.1 Total Industry/Mining Water Demand under Baseline Scenario 

The industrial and mining water demand by sectors is presented in Tables 6.16 for the baseline 

scenario. The total water demand for these purposes is estimated at 5,302 dam
3
 during 2010. This 

water demand level will increase to 5,583 dam
3
 by 2060. The sodium sulphate mine at Chaplin 

is, and will continue to be the major industrial user of water in this basin. The distribution of total 

industry/mining water demand is shown in Figure 6.6. Mining water demand dominates the total 

water use by this sector. 

 

Table 6.16: Total Industry/Mining Water Demand in the Old Wives Lake Basin, Baseline 

Scenario, 2010-2060  

Activity 
Water Demand in dam

3
 

2010 2020 2040 2060 

Mining 5,251 5,356 5,464 5,573 

Oil and Gas 50 68 41 10 

Total Industry/Mining Water Demand 5,302 5,424 5,504 5,583 

  

 

Figure 6.6: Total Industry/Mining Water Demand in the Old Wives Lake  

Basin, Baseline Scenario, 2010-2060 
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6.3.1.2 Total Industry/Mining Water Demand under Climate Change Scenario 

The climate change impacts are expected to have no effect on the total water demand from the 

baseline estimates for the industry/mining sector, as shown in Table 6.17.  

 

Table 6.17: Total Industry/Mining Water Demand in the Old Wives Lake  

Basin, Climate Change Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Within Basin Water Demand 

Mining 5,251 5,356 5,464 5,573 

Oil and Gas 50 68 41 10 

Total Within Basin Water Demand 5,302 5,424 5,504 5,583 

  

6.3.1.3 Total Industry/Mining Water Demand under Water Conservation Scenario 

Because several water conservation measures are available to the industry/mining sector, its 

water demand level may be reduced over the baseline scenario. Results are shown in Table 6.18. 

These changes will be observed by 2020, when water demand for this sector is estimated at 5,307 

dam
3
, which is 2.1% lower than that estimated under the baseline scenario. By 2060, there is a 

potential to reduce this water demand by 9.7% to 5,470 dam
3
. Thus, water conservation measures 

do offer a significant potential for reducing water demand. Much depends on the adoption of 

conservation practices that are decided by other factors, the most important of which is the total 

cost of water to the water user. If the cost is low, minimal attention is paid to reducing water 

demand level.  

 

Table 6.18: Total Industry/Mining Water Demand in the Old Wives  

Lake Basin, Water Conservation Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Within Basin Water Demand 

Mining 5,251 5,249 5,354 5,461 

Oil and Gas 50 57 34 9 

Total Within Basin Water Demand 5,302 5,307 5,389 5,470 
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6.3.2 Industry/Mining Water Demand by Source of Water 

The water demand by source for each industry sector for the baseline, climate change and 

conservation scenarios are presented in Tables 6.19 to 6.21. The importance of surface water 

does not change in the three study scenarios. 

Table 6.19: Industry/Mining Water Demand in the Old Wives Lake Basin by Source 

of Water, Baseline Scenario, 2010-2060 

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Mining 
Surface 5,191 5,295 5,401 5,509 

Groundwater 60 61 63 64 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 50 68 41 10 

Total Industry/Mining Water 

Demand 

Surface 5,191 5,295 5,401 5,509 

Groundwater 111 129 103 74 

 

 

Table 6.20: Industry/Mining Water Demand in the Old Wives Lake Basin by Source of 

Water, Climate Change Scenario, 2010-2060  

Sector Source 2010 2020 2040 2060 

Mining 
Surface 5,191 5,295 5,401 5,509 

Groundwater 60 61 63 64 

Oil and Gas  
Surface 0 0 0 0 

Groundwater 50 68 41 10 

Total 

Industry/Mining 

Water Demand 

  

Surface 5,191 5,295 5,401 5,509 

Groundwater 
111 129 103 74 

 

 

Table 6.21: Industry/Mining Water Demand in the Old Wives Lake Basin by Source,  

Water Conservation Scenario, 2010-2060  

Sector Source 2010 2020 2040 2060 

 Mining 
Surface 5,191 5,189 5,293 5,399 

Groundwater 60 60 61 63 

 Oil and Gas 
Surface 0 0 0 0 

Groundwater 50 57 34 9 

Total 

Industry/Mining 

Water Demand 

  

Surface 5,191 5,189 5,293 5,399 

Groundwater 111 118 96 71 
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6.3.3 Water Consumption by the Industry/Mining Sector 

On account of the nature of industry/mining activities, the entire amount of water intake is lost 

(or consumed). Thus consumption of water in this basin is 100% of the water intake.  

6.4 Municipal/Domestic Water Demand 

The Old Wives Lake Basin houses communities with a summed population of approximately 

19,000 people. Most of the inhabitants of this river basin reside in villages or on farms and non-

farm unincorporated settlements. Some of these communities have municipal water systems, 

while others do not. Their total water demand was estimated as a sum of types of water demands. 

The total municipal/domestic level water demand represents as a product of per capita water 

demand and population of a given community. Data on water demand and the population of 

various types of communities were obtained from the Saskatchewan Watershed Authority. A list 

of communities in the basin can be found in Appendix, Table E.4. 

6.4.1. Overview of Estimation 

The methodology for the estimation of municipal/domestic water demand was designed by 

estimating populations for various communities and their respective water demand on a per 

capita basis. For details on this estimation methodology see Section 3.6 in Kulshreshtha et al. 

(2012a).  

The total population of the Old Wives Lake Basin was estimated at 19,161 people. Gravelbourg 

and Assiniboia are the only two larger towns located in this basin. The urban population 

comprises smaller and larger towns. Currently 33% of the inhabitants of the basin reside in these 

types of communities. The rural population accounts for nearly 67% of the basin’s population. 

Table 6.22 presents variables that affect the domestic water demand in the Old Wives River 

basin.  

Table 6.22: Estimated Variables Affecting Domestic Water Demand in the Old Wives  

 River Basin, 2010 

Category 2010 

Population 

Water 

Demand per 

Capita in m
3 

Proportion of Surface 

Water to Total Water 

Demand 

Towns > 1000*        4,104  141.91 93.72% 

Towns < 1000        2,186  217.10 68.49% 

Villages**        4,385  153.90 51.32% 

Rural Non-Farm           172  153.90 51.32% 

Rural Farm        8,314  153.90 51.32% 
*Note: Assiniboia is one of the larger towns in the basin that did not report its water consumption for 2010; 

for this reason, the 2009 water demand records were used   

**Note: Several villages did not report their water consumption for 2010. In these cases, water demand for 

2009 was used. 

Source: SWA (2010) 
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Water demand per capita was one of the coefficients employed to estimate future water demand. 

Smaller towns record the highest values in water demand coefficients, whereas larger towns 

display the lowest consumption rates per capita. Identification of reasons for these differences in 

water demand patterns requires further analysis of individual communities
30

.  

Concerning water sources for the domestic water demand, communities in the Old Wives Lake 

Basin appear to balance to some degree between surface and groundwater. With the limited 

amount of information on the water source for this type of consumption, hypotheses were 

developed to estimate these values. Based on these assumptions, it appears that larger towns 

accommodate their water needs through the demand of surface water bodies. Rural communities 

balance between surface and groundwater bodies for their water supply. 

6.4.2. Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand consisted of forecasting the population of 

the Old Wives Lake Basin. Regression analysis (ordinary least squares) method was used to 

forecast the future population within the Old Wives Lake Basin (see Table E.5 in Appendix E). 

Out of three tested models – linear, curvilinear, and logarithmic regression – the most suitable 

model was chosen to predict future values. In the cases where time did not show a trend, a 

different approach was applied, and specific growth/decline rates were employed. The 

methodological steps undertaken were the same as those utilized for the Qu’Appelle River Basin 

population projections (for details, see Section 4.5 in Kulshreshtha et al. (2012a)). 

The population in the Old Wives Lake Basin is expected to decrease from its current levels of 

19,161 to 13,575 by 2060 – a decrease of approximately 29% (Table 6.23). While both urban and 

rural communities will decrease, the urban population will increase its share by 2060. Towns’ 

residents will represent 37% of the population by 2060. Currently, rural communities total 

12,871 people, some 67% of the basin’s occupants.  

The second phase in forecasting future water demand was estimating the water demand per 

capita coefficients. Regression analysis was carried out to determine the effect of population and 

time on per capita water consumption over time. The estimations were done individually for each 

type of community located in this river basin. In order to estimate the future water demand per 

capita, for each type of community two factors were included: trend over time, which could be 

reflective of water conservation and other factors,
31

 and size of the community. Results are 

                                                 

 

30
 This activity is left for future research in this area. 

31
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reason for the decline is required. 
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shown in Appendix Table E.6. In some cases, these communities indicated a trend in neither 

water demand nor effect of the community size, cases in which the last five-year (2005-2009) 

average water demand was utilized as the per capita water demand for the 2010-2060 period 

(Table 6.24). 

Table 6.23: Population Projection for Communities in the Old Wives  

Lake Basin for 2010- 2060 

Category 
Population Level for 2060 

Population 

as % of 2010 
2010 2020 2040 2060 

Towns > 1000 4,104 3,908 3,543 3,212 78.3% 

Towns < 1000 2,186 2,094 1,921 1,763 80.7% 

Villages 4,385 3,968 3,248 2,660 60.7% 

Rural Non-Farm 172 155 138 120 70.0% 

Rural Farm 8,314 7,483 5,986 5,820 70.0% 

Total 

Population 
19,161 17,607 14,837 13,575 70.9% 

 

Table 6.24: Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Baseline Scenario Old Wives Lake Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns > 1000 141.91 136.55 124.87 112.44 

Towns < 1000 217.10 217.10 217.10 217.10 

Villages 153.90 166.02 189.20 210.56 

Rural Non-Farm 153.90 166.02 189.20 210.56 

Rural Farm 153.90 166.02 189.20 210.56 

 

6.4.2.1. Municipal Water Demand, Baseline Scenario 

For the baseline scenario, estimates were calculated after a simplifying assumption. The 

hypothesis was that past trends will continue in Old Wives Lake Basin. However, future water 

consumption estimates for these communities require more accurate forecast of population and 

of the adoption rate of water conservation technology. The expected values for water demand 

under the baseline scenario are presented in Table 6.25. The total water demand is expected to 

decrease by 16% by 2060, from 3,038 to 2,555 dam
3
.  
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Table 6.25: Estimated Municipal/Domestic Water Demand for the Old Wives Lake Basin, 

Study Scenarios, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as % of 

2010 Level 
2010 2020 2040 2060 

Baseline Scenario 

Towns > 1000 582 534 442 361 62.0% 

Towns < 1000 475 455 417 383 80.7% 

Total Urban Domestic Water Demand 1,057 988 860 744 70.4% 

Villages 675 659 615 560 83.0% 

Rural Non-Farm 26 26 26 25 95.8% 

Rural Farm 1,280 1,242 1,133 1,225 95.8% 

Total Rural Water Demand 1,981 1,927 1,773 1,811 91.4% 

Total Municipal/Domestic Water 

Demand 
3,038 2,915 2,633 2,555 84.1% 

Climate Change Scenario 

Towns > 1000 582 534 453 379 65.1% 

Towns < 1000 475 455 427 402 84.7% 

Total Urban Domestic Water Demand 1,057 988 880 781 73.9% 

Villages 675 659 629 588 87.1% 

Rural Non-Farm 26 26 27 27 100.6% 

Rural Farm 1,280 1,242 1,160 1,287 100.6% 

Total Rural Water Demand 1,981 1,927 1,816 1,901 96.0% 

Total Municipal/Domestic Water 

Demand 
3,038 2,915 2,696 2,683 88.3% 

Water Conservation Scenario 

Towns > 1000 582 530 437 351 60.2% 

Towns < 1000 475 452 412 372 78.3% 

Total Urban Domestic Water Demand 1,057 982 849 722 68.3% 

Villages 675 655 607 544 80.6% 

Rural Non-Farm 26 26 26 25 93.0% 

Rural Farm 1,280 1,235 1,119 1,190 93.0% 

Total Rural Water Demand 1,981 1,915 1,752 1,758 88.8% 

Total Municipal/Domestic Water 

Demand 
3,038 2,897 2,601 2,481 81.7% 

6.4.2.2. Municipal Water Demand Climate Change Scenario 

The total water demand for domestic purposes under the climate change scenario represents a 

product of the adjusted water demand coefficient and the population as used for the baseline 

scenario (see Table E.7, Appendix E). The underlying assumption was that climate change will 

increase the water demand per capita coefficients by 2.4 % in 2040 and 5% by 2060. Details on 
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the methodology of incorporating climate change into the water demand per capita coefficient 

can be found in Section 5.2 of Kulshreshtha et al. (2012a). Water demand levels under this 

scenario are also presented in Table 6.25. Climate change is expected to bring lower decreasing 

rates of water consumption. 

6.4.2.3. Municipal Water Demand, Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario for the Old Wives 

Lake Basin was similar to that followed for the climate change scenario. Adjusted water demand 

coefficients were used to estimate the total water demand (see Table E.8, Appendix E). Results 

for this scenario are shown in Table 6.25. Employing a conservational scenario is expected to 

produce a reduction in total domestic water demand. The total domestic water demand in 2060 is 

expected to be 2,481 dam
3
, which is 2.9% lower than the level seen under the baseline scenario. 

6.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for 2010 - 2060 period under the three 

study scenarios is presented in Figure 6.7. Under climate change in 2060 the basin will 

experience a 5% increase in municipal/domestic water demand, whereas under the water 

conservation scenario a reduction of 2.9% is possible.  

 

Figure 6.7: Total Municipal/Domestic Water Demand for the Old Wives  

Lake Basin, Under Study Scenarios, 2010 – 2060 
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6.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands are served both by surface water bodies and by underground 

aquifers. A summary of this water demand for the baseline scenario is displayed in Table 6.26. 

Almost 62% of the total water demand is supplied by surface water bodies, and it is assumed to 

slowly decrease by 2060.  

Table 6.26: Total Municipal/Domestic Water Demand by Source,  

Old Wives Lake Basin 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total Surface Water Demand 1,887 1,800 1,610 1,530 

Total Groundwater Demand 1,150 1,115 1,022 1,025 

Total Water Demand 3,038 2,915 2,633 2,555 

Surface water % of total 62.1% 61.8% 61.2% 59.9% 

 

6.4.5. Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost because it is partially returned to the original 

surface water bodies. Although some water may be returned to groundwater sources, knowledge 

of aquifer recharge rates and related information are relatively poor; therefore, it is typically 

assumed that all groundwater withdrawn is lost. The total consumption of water for 

municipal/domestic purposes is shown in Table 6.27. For details on methodology, see Section 

3.6 in Kulshreshtha et al. (2012a).  

The total water consumption under the baseline scenario for 2010 was estimated at 2,319 dam
3
, 

which is about 76% of the total water withdrawn. Thus, 24% of the water withdrawn is returned 

to the original water source in some shape.
32

 By 2060, the amount of water consumed increases 

slightly, and its proportion to total water intake changes to 80%. Under the climate change and 

water conservation scenarios, although consumption levels do change, their proportion to total 

water demand remains unaltered.  

6.5 Recreational Water Demand 

The Old Wives Lake Watershed houses four regional parks: Thomson Lake, Notekeu, Shamrock, 

and Wood Mountain Regional Park (OWWA, 2012). Information on water demand levels for the 

                                                 

 

32
 Cities with a municipal water and sewer system have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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maintenance of these recreational sites was not available, and no reasonable assumptions could 

be developed at this point. 

Table 6.27: Water Intake and Consumption for Municipal/Domestic Water Demands, Old 

Wives Lake Basin, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 

  Baseline Scenario 

Total Water Intake  3,038 2,915 2,633 2,555 

Water Consumption 2,319 2,243 2,048 2,049 

Consumption as a % of Intake 76.3% 76.9% 77.8% 80.2% 

  Climate Change Scenario 

Total Water Intake  3,038 2,915 2,696 2,683 

Water Consumption 2,319 2,243 2,097 2,151 

Consumption as a % of Intake 76.3% 76.9% 77.8% 80.2% 

  Water Conservation Scenario 

Total Water Intake  3,038 2,897 2,601 2,481 

Water Consumption 2,319 2,230 2,024 1,989 

Consumption as a % of Intake 76.3% 76.9% 77.8% 80.2% 

 

6.6 Indirect Anthropogenic Water Demand 

The balancing of water demand against supply requires an examination of all water demands. 

Included among these demands are those which result from natural processes or policy 

regulations. These demands are not related to any direct or indirect human demand of water. 

Therefore, in this study they are called indirect anthropogenic water demands. Three such types 

included in this category of water demands are evaporation, apportionment, and environmental 

water demands.  These water demands are presented in this chapter. 

6.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and the size 

of the water body are the two most important determinants for this type of water demand. This 

water demand was based on these two factors, as described in previous basin reports. Like 

Missouri and Cypress Hills (NS) Basins, this basin also has some PFRA built projects. These are 

shown in Table 6.28.  

Of the twenty-six dams constructed in the South-West Development Area (SWDA) of 

Saskatchewan, seven of them are in the Old Wives Lake Basin.  The primary purpose for the 
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creation of the reservoirs was for irrigation, but due to their size, evaporation losses are 

associated with them. 

Table 6.28: PFRA Irrigation Reservoirs in the  

Old Wives Lake Basin, 2010  

Reservoir 
Capacity in 

dam
3
 

Area in 

km
2
 

Thompson Lake 37,004 8.0 

Gouverneur 7,771 1.3 

Cadillac 2,247 1.0 

Braddock 1,974 0.4 

Russell 1,875 0.4 

Admiral 1,157 0.6 

Semerau 370 0.4 

Total 52,398 12 
    Source: SIPA (2008b) 

 

 6.6.1.1   Evaporation Water Demand under Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Old Wives Lake Basin are presented in 

Table 6.29.  These values were estimated for the current situation (time period). It was assumed 

that factors affecting evaporation (temperature, precipitation, and sunny days, among others) 

would remain unchanged over the next 50 year period, except for the scenario under climate 

change. Therefore, for the baseline scenario, 2010 estimates were accepted as estimates for all 

three future time periods.  

On an annual basis, some 325,634 dam
3 

of water is lost to evaporation. Old Wives Lake accounts 

for 68% of the evaporation in this basin. Other water bodies are smaller in surface area, and 

therefore, do not lose as much water to evaporation.  

6.6.1.2 Evaporation Water Demand under Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Old Wives Lake Basin are presented in 

Table 6.29 (last two columns representing levels under climate change).  The base evaporation 

losses are used to estimate the water losses for 2010 and 2020, while the base evaporation loss is 

increased by 5% for 2040 and 10% for 2060. The total amount of water lost to evaporation is 

estimated at 358,197 dam
3
 by 2060. Old Wives Lake remains as the major water body 

contributing to the total evaporation amount.   
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Table 6.29: Evaporation Losses of Lakes and Reservoirs, Old Wives  

Lake Basin, 2010 – 2060 

Particulars 
Evaporation Losses in dam

3
 

2010 2020 2040 2060 

Lakes 

Chaplin Lake  18,750 18,750 19,688 20,625 

Lake of the Rivers 20,800 20,800 21,840 22,880 

Montague Lake  14,300 14,300 15,015 15,730 

Old Wives Lake  225,000 225,000 236,250 247,500 

Reed Lake  26,000 26,000 27,300 28,600 

Twelve Mile Lake 13,000 13,000 13,650 14,300 

PFRA Reservoirs 

 

 

 

 

Thomson Lake  5,200 5,200 5,460 5,720 

Gouverneur 813 813 853 894 

Cadillac 650 650 683 715 

Braddock 284 284 299 313 

Russell 244 244 256 268 

Admiral 366 366 384 402 

Semerau 228 228 239 250 

Total 325,634 325,634 341,915 358,197 

6.6.1.3 Evaporation Water Demand under Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, these values 

were assumed to be the same as those under the baseline scenario. It is recognized that although 

there may be technological measures that can reduce evaporation losses, such knowledge is still 

in a developmental stage; consequently, it is not considered in this study. 

6.6.2 Apportionment Water Demand 

Since the Old Wives Lake Basin is a closed system, this water demand was set equal to zero for 

the 2010 - 2060 period.  

6.6.3 Environmental Water Demand 

Greater evaporation from longer ice-free periods and higher temperatures is likely to severely 

impact waterfowl in the basin in years with low spring water levels of marshes and sloughs.  No 

estimate of water demand was available for this basin. It was assumed that the natural water 

bodies serve all the environmental demands for the basin. 

6.6.4 Instream Flow Requirements  

In the Old Wives Lake Basin, no evidence was found to support a minimum flow requirement. 

This water demand was set equal to zero for the current and future time periods.  
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6.7 Summary of Water Demand in the Old Wives Lake Basin 

The Old Wives Lake Basin is bordering the semi-arid region of the province. For this reason, 

crop production flourishes better with irrigation. As a result, irrigation water demand is the 

largest water requirement in the basin, claiming almost 90% of the total direct anthropogenic 

water demand. Although there is some industry/mining activity in the basin, the amount of water 

needed by this sector is rather small. Details are shown in Table 6.30 to 6.32 for the three study 

scenarios.  

Table 6.30: Summary of Total Water Demand for the Old Wives 

Lake Basin under Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 105,036 105,975 107,674 109,624 

Industry/Mining 5,302 5,424 5,504 5,583 

Municipal/Domestic 3,038 2,915 2,633 2,555 

Recreation 0 0 0 0 

Total Direct Anthropogenic 

Water Demand 
113,375 114,314 115,811 117,762 

Indirect Anthropogenic Water 

Demand 
325,634 325,634 325,634 325,634 

Total Water Demand 
439,009 439,948 441,445 443,396 

 

 

Table 6.31: Summary of Total Water Demand for the Old Wives 

Lake Basin under Climate Change Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 105,036 105,978 118,560 127,148 

Industry/Mining 5,302 5,424 5,504 5,583 

Municipal/Domestic 3,038 2,915 2,696 2,683 

Recreation 0 0 0 0 

Total Direct Anthropogenic 

Water Demand 
113,375 114,316 126,760 135,414 

Indirect Anthropogenic Water 

Demand 
325,634 325,634 341,915 358,197 

Total Water Demand 
439,009 439,950 468,675 493,611 
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Table 6.32: Summary of Total Water Demand for Old Wives Lake 

Basin under Water Conservation Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 105,036 97,986 92,722 89,862 

Industry/Mining 5,302 5,307 5,389 5,470 

Municipal/Domestic 3,038 2,897 2,601 2,481 

Recreation 0 0 0 0 

Total Direct Anthropogenic 

Water Demand 
113,375 106,190 100,712 97,813 

Indirect Anthropogenic Water 

Demand 
325,634 325,634 325,634 325,634 

Total Water Demand 
439,009 431,824 426,346 423,447 

 

Currently, the total amount of water demand in the basin is estimated at 439 thousand dam
3
. Of 

this total, indirect anthropogenic water demand represents almost three-quarters. These demands 

are primarily increased from losses through evaporation. Indirect anthropogenic losses will 

increase under climate change in 2060 from 326.6 thousand dam
3
 under the baseline scenario to 

358 thousand dam
3
 under the climate change scenario. These evaporation losses are a result of 

large lakes within the basin, which account for almost 70% of total evaporation losses.  

 

Over a period of time, all water demands in the baseline scenario are expected to increase, but 

the larger increases are expected under the climate change scenario (Figure 6.8).  

 

Figure 6.8: Overview of Trend in Total Water Demand in the Old Wives Lake Basin,  

under Study Scenarios, 2010-2060 
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Chapter 7 

Saskatchewan River Basin (Saskatchewan Basin 8) 

This chapter presents estimated water demand for the Saskatchewan River Basin. The material is 

divided into seven sections. Section 7.1 presents the location of the basin within Saskatchewan 

and discusses its salient features. The estimated water demand levels for agricultural, 

industry/mining, municipal/domestic, and recreation are presented in Sections 7.2 to 7.5, 

respectively. In Section 7.6, various indirect anthropogenic water demands are presented. The 

chapter ends with a summary of all water demands for the Saskatchewan River Basin.   

7.1 Overview of Saskatchewan River Basin 

Saskatchewan River Watershed is a sub-basin, part of the larger Nelson River Basin, which 

contributes to the Arctic Ocean through Hudson Bay. The watershed is located in the central 

eastern part of the province. It extends from the confluence of the North and South 

Saskatchewan, near Prince Albert, and it continues east, crossing the interprovincial 

Saskatchewan/Manitoba border. The Saskatchewan River joins Lake Winnipeg near Grand 

Rapids, in Manitoba. Figure 7.1 shows the boundaries of the Saskatchewan River Basin within 

Saskatchewan, which is the focus of this chapter.  

 

 
Figure 7.1: Map of Saskatchewan River Basin 
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Churchill River Basin is the northern limit of the Saskatchewan River Basin, whereas in the 

south is Lake Winnipegosis Watershed (PSRB, 2009). The basin contains the mainstream 

Saskatchewan River, along with a number of tributaries, creeks, rivers, and lakes. There are three 

sub-basins that are contained in the Saskatchewan River Watershed: (1) Lake Lenore Basin 

including St. Brieux Lake, Burton Lake, Lenore Lake, among others; (2) Carrot River 

Watershed: and (3) Saskatchewan River Basin.  

 

The Saskatchewan River has been dammed twice near Nipawin. These structures include the 

Campbell Dam, commissioned in 1963/1964 and Francois Finlay Dam, commissioned in 1985. 

The first one helped to create Tobin Lake and the second one, Codette Lake. Both Campbell and 

Francois Finlay are hydro-electric dams, operated by SaskPower; they have net generation 

capacities of 288 MW and 255 MW respectively (SaskPower, 2011). Other dams in the river 

basin, such as Candle Lake and Star City Dams, were built for water management purposes. 

Their reservoirs supply water for recreational purposes, but in some cases act as a backup supply 

for SaskWater (PSRB, 2009).  

 

In Saskatchewan the watershed drains an area of approximately 54,000 km
2
. The Saskatchewan 

River Basin is located predominantly in a boreal plain ecozone. Concerning land use, the 

southern part of the watershed consists of farmland, whereas the northern area is mainly covered 

by forests (PSRB, 2009). As can be noted in Table 7.1, nearly 56% of the watershed is covered 

by evergreen needleleaf and mixed forests. Only 21% of the area of the basin is used as cropland. 

 

Table 7.1: Land Use in the Saskatchewan River Basin 

 Land Cover Area 
Area in 

km
2
* 

% of Total 

Area 

Total Area 54,129 100.0% 

Evergreen Needleleaf Forest Area 22,535 41.6% 

Mixed Forest Area 7,618 14.1% 

Shrubland Area 3,635 6.7% 

Grassland Area 51 0.1% 

Cropland and Cropland with Woodland 

Area 
11,259 20.8% 

Other Land Cover Area 9,033 16.7% 

* Values based on the estimation that 2/3 of the Saskatchewan River Watershed is 

located in Saskatchewan  

Source: Statistics Canada (2000). 
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The Saskatchewan River Basin supplies water for various purposes, including industrial, 

domestic, recreation, and irrigation; however, most of the water is allocated for other purposes, 

such as lake stabilization and habitat enhancement (PSRB, 2009).  

The total population that resides in the basin is estimated at 48,294 in 2010. Melfort is the largest 

town in the basin (Table 7.2). This town has experienced a decline in population since 1995. 

However, the populations of towns under 1000 people have increased significantly over the same 

period. For all non-rural communities the basin has witnessed an increase of 16.5% (1995 

population was 24,760 people, which increased to 28,557 by 2010). The basin is more urbanized 

since in 2010 almost half of the total population resided in non-rural communities (Figure 7.2). 

Table 7.2: Estimated Population of Saskatchewan River Basin by Type  

of Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Melfort        5,904         5,834  -1.2% 

Towns > 1000       12,469        14,094  13.0% 

Towns < 1000        2,340         3,766  60.9% 

Villages        4,047         5,163  23.3% 

Rural Non-Farm Note 1        4,212  -- 

Rural Farm Note 1        9,755  -- 

First Nations           680         5,470  704.4% 

Total  Basin 

Population  
      25,440*        48,294  -- 

* This total excludes non-urban population and is not comparable to the 2010 total population. 

Note 1 These populations could not be estimated 

Source: SWA (2010), and Statistics Canada (2012a) 

 

The major economic activity of significance is power generation in the basin. The SaskPower 

owns and operates two dams in the basin, which are used to generate hydroelectric power. In 

essence the basin remains mostly agricultural, along with some forestry operations.
33

 

7.2 Agricultural Water Demand 

In order to determine water demand for a particular type of activity, the level of the physical 

scale of that activity was calculated for the basin. This was achieved by developing a 

correspondence between administrative boundaries and the basin boundary. The basis for this 

                                                 

 

33
 Although there are some forestry operations, no separate record of water demand was found in SWA data base. 

For this reason, it was assumed that these operations obtain water from municipal systems. No estimates for this 

water demand sector were made. 
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correspondence was area. The two units were overlaid and the proportion of area of the 

administrative region in the basin was determined. These tables are shown in Appendix F (Table 

F.1 for Census Divisions, Table F.2 for Census Agriculture Districts, and Table F.3 for Rural 

Municipalities). 

 

 

Figure 7.2: Distribution of Population in the Saskatchewan River  

Basin by Type of Communities, 2010 

 

Annual crop production is the major activity on the agricultural land base in this basin.  Cereal 

crops account for 44% of the crop area in the Saskatchewan River Basin, with oilseed crops 

comprising 45% and pulse crops 6.7%. The number of farms and area of farmland by type of 

activity in the Saskatchewan River Basin are presented in Table 7.3. 

 

Table 7.3: Physical Descriptors of Agricultural Activity  

in the Saskatchewan River Basin, 2010 

Particulars Value 

Number of Farms         2,593  

Total Area of Farms (Acres)  3,106,402  

Average Size of the farm (Acres)         1,198  

Land in Crops (Acres) 2,382,298 

Tame Hay or Seeded Pasture (Acres) 

(Acres) (Acres) 

194,429 

Natural Land for Pasture (Acres) 296,989 

Other Land (Acres) 232,686 

Irrigated Area (Acres) 1,509 

% Zero Tillage 55.2% 
Source: Statistics Canada  (2011). 
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Most of the agricultural production activity is based on dryland farming methods. However, a 

small amount of irrigated area (1,509 acres) is also estimated for the basin (Table 7.4). Most of 

this area demands surface irrigation methods, as shown in Figure 7.3, with only 4.1% using 

centre pivot; all the area is under private irrigation development using low cost irrigation 

methods.  Even with other sprinkler systems, the area served by non-surface irrigation methods is 

approximately a third of the total irrigated area.  

 

Table 7.4: Saskatchewan River Basin Area of Irrigation by Type of System, 2010 

Irrigation System Area Percent 

Wheelmove 73 4.8% 

Pivot 62 4.1% 

Linear - - 

Misc. Sprinklers 414 27.4% 

Surface 20 1.3% 

200 mm Backflood 162 10.7% 

Misc. Backflood 775 51.4% 

Remainder 3 0.2% 

Total Irrigated Area 1,509 100% 
Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA (2011b) 

 

 

 
Figure 7.3: Distribution of Irrigated Area in the Saskatchewan River Basin  

by Type of Irrigation, 2010 
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In addition to crop production, the basin also has some livestock production activities. As a share 

of Saskatchewan livestock production, both poultry and beef cattle production are not a 

significant livestock sector in the Saskatchewan Basin. Poultry production in the basin accounts 

for only 3.9% of Saskatchewan production, whereas only 5.4% of the cattle feedlots in 

Saskatchewan are in this basin.  The hog sector is its major livestock activity accounting for 

11.1% of the breeding sows and 13.6% of the market hogs in Saskatchewan.  The dairy sector is 

small with only 5.9% of the provinces dairy cattle in 2010. The estimated number of livestock 

and poultry birds for the basin is shown in Table 7.5.  

 

Table 7.5: Estimated Livestock Population in the Saskatchewan River Basin, 

by Type of Animals, 2010 

Livestock Type 
Number 

in 2010 
Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 2,658 Bison       5,140  

Milk Cows 1,705 Horses       6,510  

Beef Cows 51,989 Goats          802  

Milk Heifers 602 Llamas          281  

Beef Replacement Heifers 8,887 Bees     28,496  

Feedlot 13,438 Deer          817  

Calves 46,282 Poultry and Egg Sector 

Hog Sector Laying Hens       51,656  

Sows       9,557  Pullets       1,168  

Suckling Pigs   208,150  Broilers   149,033  

Weaned Pigs     76,728  Other Poultry       1,462  

Growing Finishing Pigs     76,728  Turkeys (M)     65,418  

Boars          181  Turkeys (F)     43,612  

Sheep Sector Sheep Sector 

Rams 173 Breeding 822 

Ewes 3,495 Slaughter 2,618 
Source: Statistics Canada (2011a), Saskatchewan Ministry of Agriculture (2011b), Sask Pork (2011),     

and the Saskatchewan Turkey Producers Marketing Board (2011). 

 

The area of greenhouses in the Saskatchewan River Basin for 2010 was estimated at 4.0 acres, 

with some aquaculture reported in this basin.  

 

Using the methodology described in previous basin reports for Saskatchewan, current (2010) 

water demand levels for various activities related to agriculture were estimated. This was 

followed by projecting water demands for three time periods: 2020, 2040 and 2060. For all four 

time periods, agricultural water demand was estimated for three study scenarios: Baseline, 

Climate Change, and Water Conservation scenario. These results are presented in this chapter.  
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Agriculture water demand was disaggregated by five types of demands, and estimates were made 

for each of these types. These are presented in this section, and the work is divided into the same 

five sections as noted earlier – Irrigated crop production, Dryland crop production, Livestock, 

Greenhouses and Nurseries, and Aquaculture.  

7.2.1 Total Agricultural Water Demand 

In this section, all different types of agricultural water demands are summarized for the three 

study scenarios. On account of their small amount of water demand, the greenhouses, nurseries 

and aquaculture water demands were combined into a single category.  

7.2.1.1 Total Agricultural Water Demand under Baseline Scenario 

The projected water demand for the agriculture sector for the baseline scenario in the 

Saskatchewan River Basin is presented in Table 7.6. Crop water demand (irrigation and pesticide 

spraying) is the largest component, of which, the water used for irrigation is expected to account 

for 53% of the agricultural sector’s water demand in the Saskatchewan River Basin in 2060.  The 

dairy and beef cattle sectors are the next largest component of water demand. By 2060, the basin 

may see an increase in this water demand by 7.1% -- from 4.9 thousand dam
3
 to 5.2 thousand 

dam
3
. Although irrigation still carries the highest water demand, the requirement for livestock 

production is very close to it (Figure 7.4). 

Table 7.6: Agricultural Water Demand in the Saskatchewan River Basin for the Baseline 

Scenario, 2010 – 2060  

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 2,727 2,734 2,749 2,766 

Livestock 1,998 2,130 2,217 2,296 

Pesticide 86 89 89 89 

Other  Agricultural (Greenhouses, 

Nurseries and Aquaculture) 
62 62 65 67 

Total Agricultural Water Demand 4,872 5,015 5,119 5,218 

%  Change over 2010 Level   2.9% 5.1% 7.1% 

7.2.1.2 Total Agricultural Water Demand under Climate Change Scenario 

Climate change, through increased average temperatures and a higher frequency of droughts, will 

impart a significant increase in the water demand for agriculture purposes. In the Saskatchewan 

River Basin, this water demand will increase to 6.1 thousand dam
3
, which is 26% higher than 

that recorded during 2010. Compared to the baseline scenario, the climate change impact by 

2040 will bring an increase by 11% in agricultural water demand. By 2060, an elevation of this 

level by 18% is likely (Table 7.6). 
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Figure 7.4: Agricultural Water Demand in the Saskatchewan River Basin,  

for the Baseline Scenario, 2010-2060 

 

Table 7.6: Agricultural Water Demand in the Saskatchewan River Basin for Climate 

Change Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 2,727 2,734 3,216 3,501 

Livestock 1,998 2,130 2,308 2,478 

Pesticide 86 91 92 96 

Other Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
62 62 65 67 

Total Agricultural Water Demand 4,872 5,017 5,681 6,142 

%  Change over 2010 Level --  3.0% 16.6% 26.1% 

% Change over Baseline Scenario 0.0%  0.0% 11.0% 17.7% 

 

7.2.1.3 Total Agricultural Water Demand under Water Conservation Scenario 

The potential adoption of water conservation offers a way to reduce agricultural water demand in 

the basin. These results are shown in Table 7.7. Under this scenario, the total agricultural water 

demand in 2060 could be almost 4.5 thousand dam
3
, some 14% lower than the baseline scenario.  
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Table 7.7: Agricultural Water Demand in the Saskatchewan River Basin for Water 

Conservation Scenario, 2010 – 2060   

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 2,727 2,498 2,316 2,176 

Livestock 1,998 2,130 2,137 2,203 

Pesticide 86 89 80 44 

Other (Greenhouses, Nurseries and 

Aquaculture) 
62 62 65 67 

Total Agricultural Water Demand 4,872 4,780 4,597 4,490 

%  Change over 2010 Level   -1.9% -5.6% -7.8% 

% Change over Baseline Scenario 0.00% -4.7% -10.2% -13.9% 

 

7.2.2   Source of Water for Agricultural Activities  

Depending on the location of a water demand, some of these demands have to be satisfied from 

surface water bodies, while others may be obtained through drawing groundwater. In this 

section, the total agricultural water demand from these two sources is separated.  

7.2.2.1 Source of Agriculture Water Demand by Source of Water under Baseline Scenario  

Since crop production and livestock enterprises’ water demands may have different mix of 

sources, these were estimated separately. Results are shown in Table 7.8. For livestock watering 

needs, surface water contributes only 41% of the current and future use.  

In the basin, crop production water demand is more dependent on surface water, as 93% of the 

total water demand is drawn from surface water bodies. This is primarily a result of irrigation 

water demand, mainly taken from surface water bodies.  

When all agricultural production activities are considered, dependence on surface water is still 

overwhelming. Of the total agricultural water demand, 70-72% is obtained from surface water 

bodies (Table 7.9). Over the study period, this proportion does not change appreciably. 

7.2.2.2   Source of Water for Agricultural Activities under Climate Change Scenario 

The results for the climate change scenario are presented in Table 7.10. Water withdrawals from 

surface water bodies in 2060 will increase from 3.6 thousand dam
3
 (under the baseline scenario) 

to 4.5 thousand dam
3
 under this scenario. This represents an increase of 22% over the baseline 

scenario. Climate change will also increase the dependence of agriculture on surface water 

bodies slightly, as now 72-73% of the total agricultural water demand is withdrawn from this 

source. However, this is a smaller increase over the baseline share of surface water. 
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Table 7.8: Agricultural Surface Water Estimates by Type of Demand, Saskatchewan River 

Basin, Baseline Scenario, 2010 – 2060  

Type of Water Demand 
Amount of Surface Water in dam

3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 744 793 824 853 

Hog Sector 18 18 19 20 

Sheep 5 6 6 6 

Other Livestock 51 52 52 52 

Poultry and Egg 10 12 13 13 

Total Livestock Surface 

Water Demand 
827 880 912 943 

% of Total Livestock 

Water Demand 
41.4% 41.3% 41.1% 41.1% 

Crop 

Irrigated 2,591 2,598 2,612 2,630 

Pesticide 68 71 71 71 

Greenhouse and Others 12 12 13 13 

Total Crop Surface 

Water Demand 
2,672 2,681 2,696 2,714 

% of Total Crop Water 

Demand  

92.9% 92.9% 92.9% 92.9% 

 

 

Table 7.9: Agricultural Water Demand by Source of Water in the  

Saskatchewan River Basin, Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
  

2010 2020 2040 2060 

Total Agriculture 

Water Demand 
4,872 5,015 5,119 5,218 

Groundwater 1,373 1,454 1,511 1,560 

Surface Water 3,499 3,561 3,609 3,658 

Surface Water as % 

of Total Agricultural 

Water Demand 

71.8% 71.0% 70.5% 70.1% 
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Table 7.10: Agricultural Water Demand by Source of Water in the  

Saskatchewan River Basin, Climate Change Scenario, 2010 – 2060  

Particulars Total Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 

4,872 5,017 5,681 6,142 

Groundwater 1,373 1,454 1,569 1,674 

Surface Water 3,499 3,563 4,112 4,467 

Surface Water % of 

Total Water Demand 
71.8% 71.0% 72.4% 72.7% 

7.2.2.3   Source of Water for Agricultural Activities under Water Conservation Scenario 

The distribution of total water demand by source of water under the water conservation scenario 

is presented in Table 7.11. The amount of surface water demand is reduced from the baseline 

scenario; it lessens from 3,657 dam
3 

in 2060 under the baseline scenario to only 3,000 dam
3
 – a 

reduction of 18.0%.  

Table 7.11: Agricultural Water Demand by Source of Water in the  

Saskatchewan River Basin, Water Conservation Scenario, 2010 – 2060  

Particulars Total Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 

4,872 4,780 4,597 4,490 

Groundwater 1,373 1,454 1,459 1,490 

Surface Water 3,499 3,326 3,138 3,000 

Surface Water % of 

Total  
71.8% 69.6% 68.3% 66.8% 

 

7.2.3 Agricultural Water Consumption 

A part of the total water demand by agriculture is returned into the original source.
34

 This 

returned water is not consumed (or lost and thus not available to other water users). The 

methodology employed to estimate water consumption was described in previous water basin 

reports (see, for example, Kulshreshtha et al. 2012a). The estimated water consumption for 

                                                 

 

34
 This return flow may be contributed at a different location than the water intake location. Thus this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 
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agricultural demands in the Saskatchewan River Basin under the three study scenarios is 

presented in this section. 

7.2.3.1 Agricultural Water Consumption under Baseline Scenario 

A portion of the total water withdrawal for agriculture is returned back to the original source. 

These estimates for the Saskatchewan River Basin under the baseline scenario are presented in 

Table 7.12.  In 2010, the agriculture in the basin consumed 4.2 thousand dam
3
 of water, most of 

which was taken from surface water bodies. By 2060, it is estimated that agricultural water 

consumption will increase to 4.5 thousand dam
3
 of water. In all four time periods, the 

consumption of water amounts to 86% to 87% of the total water intake.  

Table 7.12: Water Consumption for Agricultural Demands by Source of Water,  

Saskatchewan River Basin, Baseline Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 4,190 4,332 4,432 4,526 

Groundwater  1,339 1,421 1,500 1,551 

Surface Water 2,851 2,911 2,932 2,975 

Total Consumption as  % of Water Intake 86.0% 86.4% 86.6% 86.7% 

7.2.3.2 Agricultural Water Consumption under Climate Change Scenario 

Water consumption for agriculture purposes under the climate change scenario is presented in 

Table 7.13.  As the amount of water required for irrigation increases under this scenario, so does 

the water consumption level. By 2060, agricultural activities are estimated to consume 5,266 

dam
3
 of water annually. The return flows as a proportion of total water intake under this scenario 

are similar to those under the baseline scenario. 

Table 7.13: Water Consumption for Agricultural Demands by Source of Water,  

Saskatchewan River Basin, Climate Change Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 4,190 4,333 4,877 5,266 

Groundwater  1,339 1,422 1,556 1,663 

Surface Water 2,851 2,912 3,321 3,604 

Total Consumption as  % of Water Intake 86.0% 86.4% 85.8% 85.8% 

 

7.2.3.3 Agricultural Water Consumption under Water Conservation Scenario 

Under the assumption that irrigators and other water users in agricultural production adopt water 

conservation practices, their total water consumption will decrease to 4 thousand dam
3
 by 2040 

and to 3.9 thousand dam
3
 by 2060 (Table 7.14). By 2060, water consumption levels will be 87% 
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of the 2010 level. This translates into a 13% reduction in consumption levels by the agriculture 

sector taken compared to the baseline scenario consumption level.  

Table 7.14: Water Consumption for Agricultural Demands by Source of Water,  

Saskatchewan River Basin, Water Conservation Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 

4,190 4,155 4,018 3,946 

Groundwater  1,339 1,424 1,450 1,483 

Surface Water 2,851 2,731 2,569 2,463 

Total Consumption as  

% of Water Intake 
86.0% 86.9% 87.4% 87.9% 

7.2.4 Summary of Agriculture Water Demand 

In the Saskatchewan River Basin, agriculture is a prominent industry and a major water user. 

Water is used for crop production (through irrigation and pesticide spraying by dryland farmers) 

and for livestock production. In addition, smaller amounts of water are also needed for 

greenhouses, nurseries, and aquaculture.  

The total agricultural water demand in the basin is expected to increase from 4,872 dam
3
 in 2010 

to 5,218 dam
3
 by 2060 – an increase of 7.1% of the 2010 level.  Climate change will bring about 

further increases in these levels.  Under the climate change scenario, agriculture could demand 

6,142 dam
3
 of water by 2060.  The adoption of water conservation measures could bring a 

reduction in the level of water demand to 4,490 dam
3
 per annum (Figure 7.5).   

In the Saskatchewan River Basin, most of the agricultural demands will withdraw water from 

surface water bodies.  In the future, surface water will constitute a higher proportion of total 

water demand for agriculture.  However, not all of the water withdrawn is lost, since a portion of 

it is returned to the source.  It is estimated that, although at present 86% of the water withdrawn 

by agriculture is lost; by 2060 this proportion will increase only marginally to 88%.   

7.3 Industry/Mining Water Demand 

The Saskatchewan River Basin has some exploratory mining activity. Exploration for diamonds 

in this basin has resulted in several proposed mines with Shore Gold at Fort à la Corne 

developing a mine.  The estimated water coefficient is 0.009 dam
3
 per tonne of mined earth.  

Currently, the Shore Gold mine is not in production.  It is assumed that similar mines will be 

developed over the forecast period of this water demand report, as mine life would be in the 10-

20 year range. 
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Figure 7.5: Trend in Total Agricultural Water Demand in the Saskatchewan River  

Basin, under Study Scenarios, 2010-2060 

 

There is no oil or natural gas exploration or extraction currently taking place within this basin. 

The main manufacturing activity in the basin that demands water outside of the municipal system 

is the Canola crushing plant at Nipawin. This plant used 327.2 dam
3
 of water in 2010 to process 

25 million litres of canola, resulting in a water demand coefficient of 13.09 dam
3
 per million 

litres of canola processed. A feed processing plant at Aborfield was not yet in production, and for 

this reason, its water demand could not be estimated. 

In terms of power generation, SaskPower has two hydroelectric generating stations located in 

this basin the E.B. Campbell, with a rated capacity of 288 MW, and the Nipawin Hydroelectric 

Station, with a rated capacity of 255 MW. An estimated 8,925 dam
3
 of water are needed to 

generate a MW of electricity
35

. This results in a requirement of 4.8 million dam
3
 of water 

flowing through the turbines. Since some of the water released from the upstream power station 

would be used for generating hydroelectric power by the downstream power station. For this 

reason, this water release is reduced to 2.57 million dam
3
. However, this is non-consumptive 

water demand, and the water remains available for meeting other downstream demands. 

This section is divided into two sub-sections: Sub-Section 7.3.1 describes the mining water 

demand, while Section 7.3.2 addresses estimation of manufacturing water demand. The latter 

section includes current and future industrial/manufacturing establishments, plus power 

generation water demand.  

                                                 

 

35
 This estimate is based on data available from SaskPower (2011b) for the Coteau Creek power generation.  
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7.3.1 Summary of Industry/Mining Water Demand 

The industrial and mining water demand by sector is presented in Sections 7.3.1.1 to 7.3.1.3 for 

baseline, climate change and conservation scenarios. Currently, electricity generation from the 

hydropower dams has the largest demand for water the sectors in the Saskatchewan River Basin.   

7.3.1.1 Total Industry/Mining Water Demand under Baseline Scenario 

The industrial and mining water demand by sectors is presented in Table 7.15 for the baseline 

scenario. The total water demand for these purposes is estimated at 327 dam
3
 during 2010.  At 

present (2010), the manufacturing sector demands 99.9% of the total industry/mining water 

demand, and it is expected that the percentage will remain unchanged until 2060. Although in 

terms of having water available for release for electricity generation is large, it is a non-

consumptive demand.  In 2010, the water demand for hydroelectric power generation was 2.56 

million dam
3
 increasing to 2.81 million dam

3 
as new generating capacity is added

36
.  The mining 

activities could become important in the basin in terms of water demand as exploration for 

diamonds and precious metals increases in the basin. However, no precise estimate of these 

activities is known at this time.  

Table 7.15: Total Industry/Mining Water Demand in the Saskatchewan River Basin, 

Baseline Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 0.1 0.1 0.1 0.1 

Manufacturing 327 334 340 347 

Total Industry/Mining Water Demand 327 334 341.5 347 

Hydroelectric Power Generation Water 

Release 

2,570,400 2,570,400 2,807,085 2,807,085 

 

7.3.1.2 Total Industry/Mining Water Demand under Climate Change Scenario 

 

The predicted climate change impacts the total water demand for the industry/mining sector, by 

slightly increasing the water demand levels, as shown in Table 7.16. The total water demand 

under this scenario is higher by 2% of the baseline water demand level in 2040 and 4% higher by 

2060. 

                                                 

 

36
 It should be noted that this amount is gross water used for the generation of hydroelectric power. Since the dams 

downstream use the water released from the previous dam, there is some double counting in these levels.  
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Table 7.16: Total Industry/Mining Water Demand in the Saskatchewan River Basin, 

Climate Change Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 0.1 0.1 0.1 0.1 

Manufacturing 327 334 347 361 

Total Industry/Mining Water Demand 327 334 347 361 

Hydroelectric Power Generation Water 

Release* 
2,570,400 2,570,400 2,807,085 2,807,085 

* It is assumed for these estimates that climate change would not affect power generation efficiency. Much of the 

impact of climate change will be on evaporation losses from the reservoirs.  

7.3.1.3 Total Industry/Mining Water Demand under Water Conservation Scenario 

On account of several water conservation measures available to the industry/mining sector, its 

water demand level may be reduced from the baseline scenario. Results are shown in Table 7.17.  

 

Table 7.17: Total Industry/Mining Water Demand in the Saskatchewan River Basin, Water 

Conservation Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 0.1 0.1 0.1 0.1 

Manufacturing 327 327 334 333 

Total Industry/Mining Water Demand 327 327 334 334 

Hydroelectric Power Generation Water 

Release 

2,570,400 2,570,400 2,807,085 2,807,085 

 

These changes will be observed by 2020, when water demand for this sector is estimated at 327 

dam
3
, which is 2% lower than that recorded under the baseline scenario. By 2060, there is a 

potential to reduce this water demand by 4% to 334 dam
3
. Thus, water conservation measures do 

offer a strong potential for reducing water demand. Much depends on the adoption of 

conservation practices which are decided by other factors, the most important of which is the 

total cost of water to the water user. If the cost is low, little attention is paid to reducing water 

demand levels.  

7.3.4 Industry/Mining Water Demand by Source of water 

 

The water demands by source for each industry sector under the baseline, climate change and 

conservation scenarios are presented in Tables 7.18 to 7.20. There is a clear-cut demarcation 
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between the type of activity and the source of water demand. Mining is totally supported by 

groundwater, whereas manufacturing is wholly dependent on surface water bodies. Overall, 

surface water is more important for this activity and this importance of surface water does not 

change under the three study scenarios. 

 Table 7.18: Industry/Mining Within Basin Water Demand in the Saskatchewan River 

Basin by Source of Water, Baseline Scenario, 2010-2060 

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Mining 
Surface 0 0 0 0 

Groundwater 0.1 0.1 0.1 0.1 

Manufacturing 
Surface 327 334 340 347 

Groundwater 0 0 0 0 

Total Industry/Mining 

Water Demand 

Surface 327 334 340 347 

Groundwater 0.1 0.1 0.1 0.1 

Hydroelectric Power 

Generation Water Release 
Surface 2,570,400 2,570,400 2,807,085 2,807,085 

 

 

Table 7.19: Industry/Mining Within Basin Water Demand in the Saskatchewan River 

Basin by Source of Water, Climate Change Scenario, 2010-2060  

Sector 
Source of 

Water 
2010 2020 2040 2060 

 Mining 
Surface 0 0 0 0 

Groundwater 0.1 0.1 0.1 0.1 

Manufacturing 

 

  

Surface 327.2 333.8 347.2 361.1 

Groundwater 0 0 0 0 

Total  Industry/Mining 

Water Demand 

  

Surface 327.2 333.8 347.2 361.1 

Groundwater 0.1 0.1 0.1 0.1 

Hydroelectric Power 

Generation Water Release* 

Surface 2,570,400 2,570,400 2,807,085 2,807,085 

* See footnote 31. 

 

7.3.3 Water Consumption by the Industry/Mining Sector 

A portion of the total water withdrawn is returned to the original source in some form. The 

difference between the return flow and withdrawn (or intake) is the water lost or consumed. For 

the industry/mining sector, these consumption levels were estimated and are reported in Tables 

7.21 to 7.23 for the three study scenario. 
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Table 7.20: Industry/Mining Within Basin Water Demand in the Saskatchewan River 

Basin by Source, Water Conservation Scenario, 2010-2060  

Sector Source 2010 2020 2040 2060 

 Mining 
Surface 0 0 0 0 

Groundwater 0.1 0.1 0.1 0.1 

Manufacturing 

 

  

Surface 327 327 334 333 

Groundwater 0 0 0 0 

Total Industry/Mining 

Water Demand 
  

Surface 327 327 334 333 

Groundwater 0.1 0.1 0.1 0.1 

Hydroelectric Power 

Generation Water Release 

Surface 2,570,400 2,570,400 2,807,085 2,807,085 

 

 

 

Table 7.21: Industrial Water Consumption, Saskatchewan River Basin for Baseline 

Scenario, 2010-2060  

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 0.1 0.1 0.1 0.1 

Manufacturing 73.6 75.1 76.6 78.1 

Water Consumption 73.7 75.2 76.7 78.2 

Water Intake 327 334 341 347 

Water Consumption % of Water 

Intake 
22.5% 22.5% 22.5% 22.5% 

 

 

Table 7.22: Industrial Water Consumption, Saskatchewan River Basin under Climate 

Change Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 0.1 0.1 0.1 0.1 

Manufacturing 73.6 75.1 78.1 81.2 

Water Consumption 73.7 75.2 78.2 81.3 

Water Intake 327 334 347 361 

Water Consumption % of Water 

Intake 
22.5% 22.5% 22.5% 22.5% 
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Table 7.23: Industrial Water Consumption, Saskatchewan River Basin under Water 

Conservation Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 0.1 0.1 0.1 0.1 

Manufacturing 73.6 73.6 75.1 75.0 

Water Consumption 73.7 73.7 75.2 75.1 

Water Intake 327 327 334 333 

Water Consumption % of Water 

Intake 
22.5% 22.5% 22.5% 22.5% 

 

 

About a fifth of the total water intake by the industry/mining sector is consumed. This proportion 

is a result of all water consumed by the mining sub-sector, and a portion of water consumed by 

the manufacturing industries in the basin. This proportion does not change for various scenarios 

or time periods. 

7.4 Municipal/Domestic Water Demand 

 

In comparison to the South Saskatchewan or Qu’Appelle River Basins, the Saskatchewan River 

Basin houses a rather small population. There is only one large community that qualifies as a city 

– the city of Melfort, which has a population of less than 6,000 people. There are several other 

types of communities in the basin, plus First Nations’ reservations, and farms and non-farm 

unincorporated settlements. Some of these communities have municipal water systems, while 

others do not. Their total water demand was estimated as a sum of types of water demands. Total 

municipal/domestic water demand was a product of per capita water demand and the population 

of a given community. Data on water demand and population of various types of communities 

were obtained from the Saskatchewan Watershed Authority.  

7.4.1. Overview of Estimation 

The methodology for the estimation of municipal/domestic water demand was designed by 

estimating populations for various communities and their respective water demand on a per 

capita basis (for a list of communities located in the Saskatchewan River Basin, see Appendix 

F.4). For details on the estimation methodology, see Section 3.6 in Kulshreshtha et al. (2012a).  

The urban population accounts for nearly half of the entire population of the Saskatchewan River 

Basin – 49% of the total, which was estimated at 48,294 people in 2010. The rural population 

accounts for nearly 40% of the population of the basin. Roughly half of the rural inhabitants 

reside on farm. Lake Lenore and Anaheim are two villages located in the Saskatchewan River 

Basin. Water for these communities is supplied by the South Saskatchewan River. For this 
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reason these communities are reported separately and included under other villages’ category. 

Table 7.24 presents variables that affect the domestic water demand in the Saskatchewan River 

Basin. The water demand per capita was one of the coefficients employed to estimate future 

water demand. Large urban centers recorded a higher per capita water demand, whereas the 

lowest water demand per capita levels belonged to the First Nations’ communities.   

In terms of water sources for domestic water demand, the city of Melfort and First Nations’ 

communities demand mostly surface water, whereas towns demand only approximately 30% 

surface water. Rural communities, supplied from the Saskatchewan River Basin, rely nearly 

equally on both surface and groundwater. With the limited amount of information on the water 

source for this type of consumption, further work is required to estimate a precise value.  

Table 7.24: Estimated Variables Affecting Domestic Water Demand in the Saskatchewan  

 River Basin, 2010 

Category 
2010 

Population 

Water 

Demand per 

Capita in m
3 

Proportion of Surface 

Water to Total Water 

Demand 

Melfort        5,834  118.55 94.79% 

Towns > 1000       14,094  126.67 30.04% 

Towns < 1000        3,766  112.01 29.11% 

Villages        4,329  100.57 52.17% 

Other villages*           834  125.16 92.66% 

Rural Non-Farm        4,212  100.57 52.17% 

Rural Farm        9,755  100.57 52.17% 

First Nations        5,470  78.07 100.00% 

*Lake Lenore and Anaheim are villages located in the Saskatchewan River Basin, but their water is 

supplied by the South Saskatchewan River Basin. 

  
7.4.2. Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand was forecasting the population of the 

Saskatchewan River Basin. Regression analysis (ordinary least squares) method was used to 

forecast the future population (results of these analyses are presented in Appendix Table F.5). 

Out of three tested models – linear, curvilinear, and logarithmic regression – the most suitable 

model was selected to predict future values. In the cases where time trend did not show any 

statistical significance, a different approach was applied. In these cases, specific growth/decline 

rates were employed. The methodological steps undertaken were the same as those for the 

Qu’Appelle River Basin population projections (for details see Section 4.5 in Kulshreshtha et al. 

(2012a)). 

The population in the Saskatchewan River Basin is expected to increase from its current levels of 

48,294 to 59,926 by 2060 – an increase of approximately 24% (Table 7.25). The results also 
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indicate an overall increase of population in urban communities, whereas rural population is 

expected to diminish by nearly 26% in 2060. First Nations’ communities are expected to increase 

from its current 5,470 to 13,261 people. In the future (2060), the urban population of the basin is 

expected to represent 54% of the total population, whereas now it accounts for 49%. In contrast, 

the rural communities represent 40% of the population in 2010, and by 2060 are predicted to 

diminish their share to 24%. In accord with total population of Saskatchewan River Basin, First 

Nations’ communities will more than double their population size by 2060.  

Table 7.25: Population Projection for Communities, Saskatchewan River Basin  

for 2010 - 2060 

Category 
Population Level for 2060 

Population 

as % of 2010 2010 2020 2040 2060 

Melfort 5,834 5,623 5,306 5,007 -14.2% 

Towns > 1000 14,094 15,804 18,546 21,764 54.4% 

Towns < 1000 3,766 4,119 4,826 5,532 46.9% 

Villages 4,329 4,113 3,907 3,829 -11.6% 

Other Villages 834 792 771 756 -9.3% 

Rural Non-Farm 4,212 3,791 3,370 2,948 -30.0% 

Rural Farm 9,755 8,780 7,024 6,829 -30.0% 

First Nations 5,470 7,028 10,144 13,261 142.4% 

Total Basin Population 48,294 50,049 53,894 59,926 24.1% 

 

The second phase in forecasting future water demand was estimating the water demand per 

capita coefficients. Regression analysis was carried out to determine the effect of population and 

time on per capita water consumption over time. These results are presented in Appendix Table 

F.6. 

The estimations were done individually for each type of community located in the Saskatchewan 

River Basin. In order to estimate the future water demand per capita, for each type of community 

two factors were included: trend over time, which could be reflective of water conservation and 

other factors,
37

 and size of the community. Since communities in the Saskatchewan River Basin 

indicated neither of these effects, the last five-year (2005-2009) average water demand was 

utilized as the per capita water demand for 2010, 2040, and 2060. These results are shown in 

Table 7.26. 

                                                 

 

37
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reasons for the decline is required. 
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Table 7.26: Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Baseline Scenario Saskatchewan River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Melfort 118.55 118.55 118.55 118.55 

Towns > 1000 126.67 126.67 126.67 126.67 

Towns < 1000 112.01 112.01 112.01 112.01 

Villages 100.57 100.57 100.57 100.57 

Other Villages 125.16 125.16 125.16 125.16 

Rural Non-Farm 100.57 100.57 100.57 100.57 

Rural Farm 100.57 100.57 100.57 100.57 

First Nations 78.07 78.07 78.07 78.07 

 

7.4.2.1. Municipal/Domestic Water Demand under Baseline Scenario 

For the baseline scenario, estimates were calculated following a simplifying assumption. The 

hypothesis was that past trends will continue in the Saskatchewan River Basin. However, future 

water consumption estimates for these communities require more accurate forecasts of 

population and probable adoption rates of water conservation technology. The expected values of 

water demand for the baseline scenario are presented in Table 7.27. The total water demand is 

expected to increase by 23% in 2060, from 5,270 to 6,468 dam
3
. The water amount imported 

from the South Saskatchewan is expected to slightly decrease by 2060.
38

 

7.4.2.2. Municipal/Domestic Water Demand under Climate Change Scenario 

The total water demand for domestic purposes under the Climate Change scenario represents a 

product of the adjusted water demand coefficient and the population as applied for the baseline 

scenario. In addition effect of droughts was also investigated, the results for which are presented 

in Appendix Table F.7. The underlying assumption was that climate change will increase the 

water demand per capita coefficients by 2.4% by 2040 and 5% by 2060. Thorough details on the 

methodology of incorporating climate change into the water demand per capita coefficient can be 

found in Section 5.2 of Kulshreshtha et al. (2012a). Water demand levels under this scenario are 

also presented in Table 7.28. Under a climate change scenario, it is expected that current levels 

of water consumption will increase by 29% of the baseline scenario level by 2060. 

                                                 

 

38
 These amounts have been reported in the water demand for the South Saskatchewan River Basin. Details are 

provided in Kulshreshtha et al. (2012b) 
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Table 7.27: Estimated Municipal/Domestic Water Demand for the Saskatchewan River 

Basin, Baseline Scenario, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as 

% of 

2010 

Level 
2010 2020 2040 2060 

Melfort 692 667 629 594 -14.2% 

Towns > 1000 1,785 2,002 2,349 2,757 54.4% 

Towns < 1000 422 461 541 620 46.9% 

Total Urban Domestic Water Demand 2,899 3,130 3,519 3,970 37.0% 

Villages 435 414 393 385 -11.6% 

Other Villages 104 99 97 95 -9.4% 

Rural Non-Farm 424 381 339 297 -30.0% 

Rural Farm 981 883 706 687 -30.0% 

Total Rural Water Demand Supplied by 

Saskatchewan River Basin 
1,840 1,678 1,438 1,368 -25.6% 

Imported Water from SSRB* 104 99 97 95 -9.4% 

Total Rural Water Demand 1,944 1,777 1,535 1,463 -24.8% 

First Nations’ Reservations 427 549 792 1,035 142.4% 

Total Municipal/Domestic Water Demand 

from Saskatchewan River Basin 
5,166 5,356 5,749 6,374 23.4% 

Total Municipal/Domestic Imported from SSRB 104 99 97 95 -9.4% 

Total Municipal/Domestic Water Demand 5,270 5,456 5,845 6,468 22.7% 

* South Saskatchewan River Basin 

7.4.2.3. Municipal/Domestic Water Demand under Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario in the 

Saskatchewan River Basin was similar to the methods followed for the climate change scenario. 

Adjusted water demand coefficients were used to estimate the total water demand (see Table F.8, 

Appendix F). Methodological details on including water conservational measures into the water 

demand per capita coefficient can be found in Section 5.3 of Kulshreshtha et al. (2012a). Results 

for this scenario are shown in Table 7.29. Under the water conservation scenario, the basin is 

expected to produce a reduction in total domestic water demand. The total domestic water 

demand in 2060 is expected to be 6,224 dam
3
, which is nearly 3.8% lower than it is under the 

baseline scenario. 
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Table 7.28: Estimated Municipal/Domestic Water Demand for the Saskatchewan River 

Basin, Climate Change Scenario, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as 

% of 

2010 

Level 
2010 2020 2040 2060 

Melfort 692 667 644 623 -9.9% 

Towns > 1000 1,785 2,002 2,406 2,895 62.1% 

Towns < 1000 422 461 554 651 54.3% 

Total Urban Domestic Water Demand 2,899 3,130 3,603 4,169 43.8% 

Villages 435 414 402 404 -7.1% 

Other Villages 104 99 99 99 -4.8% 

Rural Non-Farm 424 381 347 311 -26.5% 

Rural Farm 981 883 723 721 -26.5% 

Total Rural Water Demand Supplied by 

Saskatchewan River Basin 
1,840 1,678 1,473 1,437 -21.9% 

Imported Water from SSRB* 104 99 99 99 -4.8% 

Total Rural Water Demand 1,944 1,777 1,571 1,536 -21.0% 

First Nations Reservations 427 549 811 1,087 154.5% 

Total Municipal/Domestic Water Demand 

from Saskatchewan River Basin 
5,166 5,356 5,887 6,692 29.6% 

Total Municipal/Domestic Imported from SSRB 104 99 99 99 -4.8% 

Total Municipal/Domestic Water Demand 5,270 5,455 5,986 6,792 28.9% 

Total Municipal/Domestic Imported from SSRB 104 99 95 92 -12.0% 

Total Municipal/Domestic Water Demand 5,270 5,410 5,736 6,224 18.1% 
* South Saskatchewan River Basin 

7.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for the 2010 - 2060 period under the three 

study scenarios is presented in Figure 7.6. Under climate change in 2060, the basin will 

experience a 5% increase in municipal/domestic water demand, whereas under the water 

conservation scenario, a reduction of nearly 4% is possible.  

7.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands are served both by surface water bodies and by underground 

aquifers. A summary of this water demand for the baseline scenario is shown in Table 7.30. 

Almost 54.2% of the total amount is supplied by surface water bodies, and it is assumed to 

decrease by 2060 to 53.5%. Lake Lenore and Anaheim are both supplied by surface water from 

South Saskatchewan River Basin. 
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Table 7.29: Estimated Municipal/Domestic Water Demand for the Saskatchewan River 

Basin, Water Conservation Scenario, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as 

% of 

2010 

Level 
2010 2020 2040 2060 

Water Conservation Scenario 

Melfort 692 650 582 519 -24.9% 

Towns > 1000 1,785 1,990 2,321 2,677 49.9% 

Towns < 1000 422 459 534 602 42.6% 

Total Urban Domestic Water Demand 2,899 3,098 3,437 3,798 31.0% 

Villages 435 411 388 374 -14.1% 

Other Villages 104 99 95 92 -12.0% 

Rural Non-Farm 424 379 335 288 -32.0% 

Rural Farm 981 878 698 667 -32.0% 

Total Rural Water Demand Supplied by 

Saskatchewan River Basin 

1,840 1,668 1,421 1,329 -27.8% 

Imported Water from SSRB* 104 99 95 92 -12.0% 

Total Rural Water Demand 1,944 1,766 1,516 1,420 -26.9% 

First Nations Reservations 427 545 782 1,005 135.4% 

Total Municipal/Domestic Water Demand 

from Saskatchewan River Basin 
5,166 5,311 5,640 6,132 18.7% 

Total Municipal/Domestic Imported from SSRB 104 99 95 92 -12.0% 

Total Municipal/Domestic Water Demand 5,270 5,410 5,736 6,224 18.1% 
* South Saskatchewan River Basin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.6: Total Municipal/Domestic Water Demand for the  

Saskatchewan River Basin, Under Study Scenarios, 2010 – 2060 
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Table 7.30: Total Municipal/Domestic Water Demand by Source,  

Saskatchewan River Basin, 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total Surface Water Demand in the 

Basin 
2,702 2,792 3,002 3,320 

Total Surface Water Demand 

Outside Basin 
97 92 89 88 

Total Surface Water Demand 2,798 2,883 3,091 3,408 

Total Groundwater Used in the 

Basin 
2,464 2,565 2,747 3,053 

Total Groundwater Used Outside 

Basin 
8 7 7 7 

Total Groundwater Demand 2,472 2,572 2,754 3,060 

Total Water Demand inside the 

Basin 
5,166 5,356 5,749 6,374 

Total Water Demand 5,270 5,456 5,845 6,468 

Surface Water % of Total in Basin 52.3% 52.1% 52.2% 52.1% 

Surface Water % of Total 54.2% 53.8% 53.8% 53.5% 

 

7.4.5. Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost because it is partially is returned into the 

original surface water bodies. Although some water may be returned to groundwater sources, the 

existing knowledge of aquifer recharge rates and related information are relatively poor; 

therefore, it is typically assumed that all groundwater withdrawn is lost. The total consumption 

of water for municipal/domestic purposes is shown in Table 7.31. For details on methodology, 

see Section 3.6 in Kulshreshtha et al. (2012a).  

The total water consumption under the baseline scenario for 2010 was estimated at 3,228 dam
3
, 

which is about 61% of the total amount withdrawn (Top Panel in Table 7.431). Thus, 39% of the 

water withdrawn is returned to its original source in some shape.
39

 By 2060, the amount of water 

consumed decreases slightly, and its proportion to total water intake changes to nearly 57%. 

Under climate change and water conservation scenarios, although consumption levels do change, 

their proportion to total water demand does not change considerably.  

                                                 

 

39
 Cities with a municipal water and sewer system have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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Table 7.31: Water Intake and Consumption for Municipal/Domestic Water Demands, 

Saskatchewan River Basin, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 

  Baseline Scenario 

Total Within Basin Water Intake  5,166 5,356 5,749 6,374 

Total Water Intake  5,270 5,456 5,845 6,468 

Water Consumption (Within Basin) 3,195 3,228 3,356 3,674 

Water Consumption 3,228 3,260 3,387 3,704 

Consumption as a % of Intake (Within 

Basin) 
61.8% 60.3% 58.4% 57.6% 

Consumption as a % of Total Water 

Intake 
61.3% 59.8% 57.9% 57.3% 

  Climate Change Scenario 

Total Within Basin Water Intake  5,166 5,356 5,887 6,692 

Total Water Intake  5,270 5,455 5,986 6,792 

Water Consumption (Within Basin) 3,195 3,228 3,437 3,858 

Water Consumption 3,228 3,260 3,468 3,889 

Consumption as a % of Intake (Within 

Basin) 
61.8% 60.3% 58.4% 57.6% 

Consumption as a % of Total Water 

Intake 
61.3% 59.8% 57.9% 57.3% 

  Water Conservation Scenario 

Total Within Basin Water Intake  5,166 5,311 5,640 6,132 

Total Water Intake  5,270 5,410 5,736 6,224 

Water Consumption (Within Basin) 3,195 3,205 3,303 3,549 

Water Consumption 3,228 3,236 3,334 3,579 

Consumption as a % of Intake (Within 

Basin) 
61.8% 60.3% 58.6% 57.9% 

Consumption as a % of Total Water 

Intake 
61.3% 59.8% 58.1% 57.5% 

 

7.5 Recreational Water Demand 

7.5.1. Overview of estimation 

The Saskatchewan River Basin houses only one recreational site, Sandy Bay Beach, located in 

the Candle Lake Provincial Park. In 2010, the total water demand for recreational purposes was 

1,665 m
3
 per annum. The main source of water supply for this purpose was groundwater. 
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For water demand at this recreation site, a regression analysis was undertaken by applying data 

for the 1995-2009 period. Water demand records did not indicate a trend; therefore, the last five 

years’ average was utilized for future projections.  

7.5.2. Estimating Future Recreational Water Demand 

Recreational sites require water for maintenance and for supporting visitor services. In the 

following sections, the three scenarios are presented. 

7.5.2.1. Recreational Water Demand, Baseline Scenario 

This water demand has two components: one, a variable level of demand related to visitor 

services, which is determined by number of visitors to the site; and, two, a fixed level of water 

required to maintain office services, lawns and other facilities. Unfortunately, details on these 

two types of water demands were not available and consequently, analysis was undertaken by 

applying total water demand by the recreational sites.  

This water demand is shown in Table 7.32. The current demand for these sites is estimated at 1.7 

dam
3
, and it was assumed to remain constant until 2060. The future projection of visitors is a 

complex exercise, since various factors can affect these levels. One of the major factors among 

these is the size of the water body at these sites, and other quality related aspects. The quality of 

a site deteriorates as its congestion increases, unless infrastructure and other facilities are 

improved accordingly. The size of the water body is related to changes in the hydrological 

regime of the region. Such projections were considered beyond the scope of this study. 

Table 7.32: Estimated Recreational Water Demand for the Saskatchewan River Basin, 

Study Scenarios, 2010 - 2060 

Scenario 

Total Municipal/Domestic 

Water Demand in dam
3
 

2060 as % 

of 2010 

Level 

Change 

%from 

Baseline 
2010 2020 2040 2060 

Baseline Scenario 1.7 2.6 2.6 2.6 107.3% 0.0% 

Climate Change Scenario 1.7 2.7 2.6 2.7 117.6% 5.0% 

Water Conservation 

Scenario 
1.7 2.6 2.5 2.5 101.3% -2.9% 

7.5.2.2. Recreational Water Demand, Climate Change Scenario 

Urban and rural recreation, scenery, wildlife habitat, and fisheries are all strongly affected by the 

quantity and quality of water, and all of these are affected by climate change (Cooper, 1990). 

Hydrological droughts result in low stream flows and low lake levels. These conditions will 

likely reduce some of the recreational activities, such as boating and sport fishing, among others. 

Drought conditions may also place some restrictions on recreational activities (open fires for 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  176 

 

campers), and cause loss of proximity of water from the beach area, among other effects. The 

visitor’s activities may also be reduced.  

Recreational site maintenance may increase due to higher temperatures and lower precipitation. 

Assuming the same change as that assumed for the domestic water demand, (2.4% and 5% 

increase in water demand by 2040 and 2060, respectively), estimated water demand is shown in 

Table 7.32. 

7.5.2.3. Recreational Water Demand ,Water Conservation Scenario 

Water conservation in recreational related water demands is hard to estimate, since some of the 

recreational activities depend on water availability. For recreational site maintenance, some 

water conservation practices can be applicable. Assuming that these measures will result in a 

similar reduction as that observed for the municipal water systems’ current and future, water 

demand was estimated. These estimates are shown in Table 7.32. This water demand for the 

adoption of water conservation measures could be as low as 2.5 dam
3
 by 2060. 

7.6 Indirect Anthropogenic Water Demand 

The balancing of water demand against supply requires a consideration of all water demands. 

Included among these demands are those that result from natural processes or policy regulations. 

These demands are unrelated to any direct human demand of water. Therefore, in this study they 

are called indirect anthropogenic water demands. Four categories of water demands are included 

here: evaporation, apportionment, environmental, and instream water demands.  These types are 

presented separately in this section. 

7.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and the size 

of the water body are the two most important determinants for this type of water demand. The 

projected level was based on these two factors, as described in previous basin reports. 

7.6.1.1 Evaporation Water Demand under Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Saskatchewan River Basin are 

presented in Table 7.33.  These values were estimated for the current situation (time period). It 

was assumed that factors affecting evaporation (temperature, precipitation, and sunny days, 

among others) would remain unchanged over the next 50 year period, except for conditions 

under climate change. Therefore, for the baseline scenario, 2010 estimates were accepted for all 

three future periods.  

On an annual basis, some 201,111 dam
3 

of water is lost to evaporation. Under this scenario, this 

water demand would not undergo any change. This higher quantity is a result of the large 

number of lakes and reservoirs in the basin, as well as several man-made reservoirs.  Some of the 
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large water bodies with high evaporation losses include Tobin Lake, Deschambault Lake, and 

Amisk Lake. Evaporation losses from these three water bodies constitute 57% of the total 

evaporation. Other water bodies are smaller in surface area, and therefore do not lose as much 

water to evaporation.  

Table 7.33: Evaporation Losses of Lakes and Reservoirs, Saskatchewan  

River Basin, 2010 – 2060 

Particulars Evaporation Losses in dam
3
 

2010 2020 2040 2060 

Lakes 

Cumberland Lake 15,000 15,000 15,750 16,500 

Struther Lake  113 113 118 124 

Candle Lake 5,850 5,850 6,143 6,435 

Namew Lake 15,000 15,000 15,750 16,500 

Windy Lake 5,000 5,000 5,250 5,500 

Suggi Lake 12,000 12,000 12,600 13,200 

Hobbs Lake 800 800 840 880 

Wapawekka Lake 20,000 20,000 21,000 22,000 

Deschambault Lake 27,100 27,100 28,455 29,810 

Big Sandy 3,333 3,333 3,500 3,667 

Little Bear Lake 424 424 445 467 

White Swan Lake 7,200 7,200 7,560 7,920 

Amisk Lake 21,500 21,500 22,575 23,650 

Reservoir 

 

 

 

 

Tee-Pee Creek Dam - - - - 

Tobin Lake 67,500 67,500 70,875 74,250 

Codette Reservoir 191 191 201 201 

Star City Dam 100 100 105 110 

Total 201,111 201,111 211,167 221,214 

 

7.6.1.2 Evaporation Water Demand under Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Saskatchewan River Basin are 

presented in Table 7.33 (last two columns representing levels under climate change).  The base 

evaporation losses are used to estimate losses for 2010 and 2020, while the base evaporation loss 

is increased by 5% for 2040 and 10% for 2060. The total amount of water lost to evaporation is 

estimated at 221,214 dam
3
 by 2060. Larger lakes remain the major water bodies contributing to 

the total evaporation amount.   

7.6.1.3 Evaporation Water Demand under Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, their values 
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were assumed to remain the same as those under the baseline scenario. It is recognized that there 

may be technological measures reduce evaporation losses: such knowledge is still in a 

developmental stage and is consequently not considered in this study. 

7.6.2 Apportionment Water Demand 

Since the Saskatchewan River enters into Manitoba, it is subject to formal apportionment 

between Saskatchewan and Manitoba Based on river flow data shown in shown in Figure 7.7, 

river flows are adequate to meet apportionment demand. Thus, no additional apportionment 

water demand is estimated.  

 

 
                       Source: PPWB (2011) 

Figure 7.7: Natural Flow of Water in the Saskatchewan River and  

Share of Manitoba, 1976-2010 

7.6.3 Environmental Water Demand 

Greater evaporation from longer ice-free periods and higher temperatures is likely to severely 

impact waterfowl in the basin in years with low spring water levels of marshes and sloughs.  

Although there may be some water allocated for such uses, much of this water is for covering the 

evaporative water losses, which are included above. For this reason, this water demand was set 

equal to zero.  
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7.6.4 Instream Flow Requirements  

In the Saskatchewan River Basin no evidence
40

 was found to support a need for minimum flow 

requirements in the Saskatchewan River. This water demand was set equal to zero for the current 

and future time periods.  

7.7 Summary of Water Demand in the Saskatchewan River Basin 

 

The Saskatchewan River is formed at the confluence of the North Saskatchewan and South 

Saskatchewan Rivers. The river then flows eastwards to the province of Manitoba. The basin is 

primarily an agricultural region, with about 2.5% of the provincial population residing within its 

boundaries.  

Agriculture and municipal/domestic water demands are the most important requirements in the 

basin. The total water demand, including indirect anthropogenic water demands for the three 

study scenarios are presented in Tables 7.34 to 7.36.   

In the basin, some communities receive water from the South Saskatchewan River Basin through 

pipelines. However, this water is small in magnitude relative to the total amounts used.  

The total amount of water used in the basin in 2010 was estimated at 211 thousand dam
3
, of 

which about 97% is for indirect anthropogenic demands. Thus, direct anthropogenic water 

demands are comparatively minimal. Most of the water is lost through evaporation from various 

larger water bodies, including Tobin Lake, Deschambault Lake, Amisk Lake, and Wapawekka 

Lake. These lakes account for 67.7% of total evaporation water losses in the basin.   

Within the direct anthropogenic water demands, both irrigation and livestock needs are 

important. A large quantity of water is released in the basin for hydropower generation. This 

amount is estimated to be 2.6 million dam
3
 in 2010 and will increase to 2.8 million dam

3
 by 

2060. Partly as a result of these releases, apportionment water needs are met and no additional 

water is released for this purpose.  

Although there is some increase in total water demand expected in the future, as shown in Figure 

7.8, much of this is predicated on higher municipal/domestic water needs.  

 

 

 

                                                 

 

40
 The report by Partners for the Saskatchewan River Basin (2009, p. 133) reported a minimum flow requirement of 

75 m
3
/s. This translated into an annual amount of 98,550 dam

3
. It is unclear whether this amount is included in 

hydroelectric power generation. Further clarification is needed.  
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Table 7.34: Summary of Total Water Demand for the Saskatchewan River Basin under 

Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 4,872 5,015 5,119 5,218 

Industry/Mining 327 334 341 347 

Municipal/Domestic 5,166 5,356 5,749 6,374 

Recreation 1.67 2.57 2.57 2.57 

Total Direct Anthropogenic Water Demand 

Excluding Interbasin Transfers (IBT) 
10,367 10,708 11,211 11,942 

IBT 104 99 97 95 

Total Direct Anthropogenic Water Demand 

Including IBT 
10,471 10,807 11,308 12,037 

Indirect Anthropogenic Water Demand 201,111 201,111 201,111 201,111 

Total Water Demand Excluding IBT 211,478 211,819 212,322 213,053 

Total Water Demand Including IBT 211,582 211,918 212,419 213,148 

% Increase in Direct Anthropogenic Water 

Demand Over 2010 
  3.2% 8.0% 15.0% 

% Increase in Total Water Demand Over 2010 
 

0.2% 0.4% 0.7% 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 
 

 

Table 7.35: Summary of Total Water Demand for the Saskatchewan River Basin under 

Climate Change Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 4,872 5,017 5,681 6,142 

Industry/Mining 327 334 347 361 

Municipal/Domestic 5,166 5,356 5,887 6,692 

Recreation 1.67 2.57 2.64 2.7 

Total Direct Anthropogenic Water Demand 

Excluding Interbasin Transfers (IBT) 
10,367 10,709 11,918 13,197 

IBT 104 99 99 99 

Total Direct Anthropogenic Water Demand 

Including IBT 
10,471 10,808 12,017 13,296 

Indirect Anthropogenic Water Demand 201,111 201,111 211,167 221,214 

Total Water Demand Excluding IBT 211,478 211,820 223,085 234,411 

Total Water Demand Including IBT 211,582 211,919 223,184 234,510 

% Increase in Direct Anthropogenic Water 

Demand Over 2010 
--  3.2% 14.8% 27.0% 

% Increase in Total Water Demand Over 2010 --  0.2% 5.5% 10.8% 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 
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Table 7.36: Summary of Total Water Demand for Saskatchewan River Basin under Water 

Conservation Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 4,872 4,780 4,597 4,490 

Industry/Mining 327 327 334 334 

Municipal/Domestic 5,166 5,311 5,640 6,132 

Recreation 1.67 2.56 2.54 2.5 

Total Direct Anthropogenic Water Demand 

Excluding Interbasin Transfers (IBT) 
10,367 10,420 10,573 10,958 

IBT 104 99 95 92 

Total Direct Anthropogenic Water Demand 

Including IBT 
10,471 10,519 10,668 11,050 

Indirect Anthropogenic Water Demand 326,625 326,625 326,625 326,625 

Total Water Demand Excluding IBT 336,992 337,045 337,198 337,583 

Total Water Demand Including IBT 337,096 337,144 337,293 337,675 

% Increase in Direct Anthropogenic Water Demand 

Over 2010 
 0.5% 1.9% 5.5% 

% Increase in Total Water Demand Over 2010  0.0% 0.1% 0.2% 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 

 

Figure 7.8: Overview of Trend in the Saskatchewan River Basin under Study Scenarios, 

2010-2060 
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Within the direct anthropogenic water demands, both irrigation and livestock needs are 

important. A large quantity of water is released in the basin for hydropower generation. This 

amount is estimated to be 2.6 million dam
3
 in 2010 and will increase slightly to 2.8 million dam

3
 

by 2060. Partly as a result of these releases, apportionment water needs are met and no additional 

water is released for this purpose. Although there is some increase in total water demand 

expected in the future, as shown in Figure 7.8, much of this is predicated on higher 

municipal/domestic water needs.  

 

 

 

 

 

 

 
Torch River, Saskatchewan River Watershed 

Photo courtesy of Neil Rawlyck  
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Chapter 8 

Assiniboine River Basin (Saskatchewan Basin 11) 

This chapter presents estimated water demand for the Assiniboine River Basin. The research is 

divided into seven sections. Section 8.1 presents the location of the basin within Saskatchewan 

and examines its salient features. Estimated water demand levels for agricultural, 

industry/mining, municipal/domestic and recreation are presented in the Sections 8.2 to 8.5, 

respectively. In Section 8.6 various indirect anthropogenic water demands are presented. The 

chapter ends with a summary of all water demands for the Assiniboine River Basin.   

8.1 Overview of the Assiniboine River Basin 

The Assiniboine River Basin is one of the smaller Canadian sub-basin components constituting 

the Nelson River Basin. The river itself is part of the Hudson Bay major drainage region. 

The Assiniboine River is located in the south-west region of Saskatchewan and flows through the 

provinces of Manitoba and Saskatchewan. This river originates in Saskatchewan, and the source 

of this stream can be traced into the Porcupine Hills, 50 km northwest of Preeceville. Figure 8.1 

shows the boundaries of the river basin and its location within the province.  

 
Figure 8.1: Map of Assiniboine River Basin in Saskatchewan 
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Part of the Assiniboine River Basin is Whitesand River, which originates in the Beaver Hills, 

northwest of Yorkton. Near the Town of Kamsack, Whitesand River converges with the 

Assiniboine River. Just into Saskatchewan, there are several rivers that contribute water within 

the Saskatchewan portion of the Assiniboine River Basin, such as: Lilian River, Smith Creek, 

Crescent Creek, Willow Brook, Wallace Creek, Kamsack Creek, Stony Creek and Yorkton 

Creek. East of Yorkton, the Assiniboine River enters Lake of the Prairies, a 56 km long reservoir 

that is situated on the Saskatchewan-Manitoba border. The Lake of the Prairies is formed by the 

Shellmouth Dam located downstream of the provincial border (SWA, 2005b). 

The Assiniboine River Basin drains an area of 17,300 km
2
 (Table 8.1). As suggested above, the 

basin is broadly divided into two watersheds – Assiniboine watershed and the Whitesand 

watershed. Land use in the basin is primarily for agricultural purposes. Of the total area, 58% is 

used for agriculture, about 17% is grassland, and 14% is forested (SWA, 2006).  

Table 8.1: Land Use in the Assiniboine River Basin 

Land Cover Area 
Area in 

km
2
 

% of Total 

Area 

Total Area 17,300 100% 

Cropland 10,034 58% 

Grassland Area 2,941 17% 

Forest Area 2,422 14% 

Shrubland Area 865 5% 

Other Land Cover Area 1,038 6% 

 

The Assiniboine River Basin houses nearly 6% of the provincial population, having 24 rural 

municipalities, 11 towns, 37 villages, and the city of Yorkton. In 2010, the basin’s population 

was 56,782 (Table 8.2). In comparison to 1995 levels, urban (cities’ and towns’) populations in 

the basin increased by 19%. Over time, the population tends to relocate towards towns or cities. 

Most of the inhabitants of the basin reside in urban centers, representing 68% of the population. 

The rural population was 15,983 in 2010, accounting for 28% of the basin residents. Assiniboine 

River Basin also houses four First Nations’ Reserves with a total population of 2,277 of First 

Nations’ ancestry.   

 

In terms of population distribution, the basin is relatively urbanized. About two-thirds of the total 

basin population resides in the city of Yorkton and other urban communities. However, in 

relation to provincial population, only 3.5% of the population resides in the basin. 
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Table 8.2: Estimated Population of Assiniboine River Basin By Type of  

Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Yorkton       15,574        19,588  25.8% 

Towns > 1000       14,920        15,843  6.2% 

Towns < 1000        1,786         3,091  73.1% 

Villages        3,720         3,988  7.2% 

Rural Non-Farm Note 1        3,000  -- 

Rural Farm Note 1        8,995  -- 

First Nations             -           2,277   

Total Assiniboine 

River Basin*       36,000        56,782  -- 
* This total excludes non-urban population and is not comparable to the 2010 total population. 

Note 1 These populations could not be estimated 

Source: SWA (2010), and Statistics Canada (2012a) 

  

 

 
Figure 8.2: Distribution of Population in the Assiniboine River Basin by Type of 

Communities, 2010 
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In order to estimate water demands for various socio-economic activities, the physical scale of 

such activities had to be estimated. This step was based on correspondence between basin 

boundaries and administrative boundaries for which data were available. These data are 

presented in Appendix G (Table G.1 for Census Divisions, Table G.2 for Census Agriculture 

Districts, and in Table G.3 for Rural Municipalities). Using the available data for these 

administrative regions, the physical values for agricultural activities were estimated.  

8.2 Agricultural Water Demand 

The number of farms and area of farmland by type of activity in the Assiniboine River Basin is 

presented in Table 8.3.  An overview of the land use on farms is shown in Figure 8.3. The major 

land use feature in the basin is dryland crop production. Cereal crops account for 51% of the crop 

area in the Assiniboine Basin with oilseed crops comprising 39% of the crop area. About a fifth 

of the total basin’s farm land is under pastures (both improved and native pastures).  

 

Table 8.3: Physical Agricultural Description of the Assiniboine  

River Basin 

Particulars (Unit) Value in 2010 

Number of Farms (Number) 2,503 

Total Area of Farms (Acres) 2,913,744 

Average Size of the Farm (Acres) 1,164 

Land in Crops (Acres)  2,079,912  

Tame Hay or Seeded Pasture (Acres) 

(Acres) (Acres) 

    239,121  

Natural Land for Pasture (Acres)     342,909  

Other Land (Acres)     251,802  

Irrigated Area (Acres)       1,900  

% Zero Tillage (% of total area in crops) 50.3% 
Source: Statistics Canada Agricultural Census 2011. 

 

The basin does have some irrigation, estimated at 1,900 acres (Table 8.4). Only 40% of this area 

is served by some type of irrigation sprinklers, while the remainder has backflood irrigation 

(Figure 8.4). The basin does not have any irrigation district.   

 

Besides crop production, livestock production is also an important goods producing industry.  

Poultry production is a significant livestock sector in the Assiniboine Basin, accounting for 

10.8% of Saskatchewan production, as well is cow-calf production.  Approximately 13.7% of the 

cattle feedlots in Saskatchewan are in this basin.  The hog sector accounts for 11.5% of the 

breeding sows and 10% of the market hogs in Saskatchewan.  The dairy sector is small 

comprising 4.0% of the province’s dairy cattle in 2010. Estimated livestock and poultry numbers 

in the basin are presented in Table 8.5. 
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The area of greenhouses in the Assiniboine River Basin for 2010 was estimated at 2.0 acres, with 

no aquaculture reported in this basin.  

 

 

 
Figure 8.3: Land Use on Farms in the Assiniboine River Basin, 2010 

 

 

 

Table 8.4: Area of Irrigation by Type of System in the Assiniboine  

River Basin, 2010 

Irrigation System 
Area in 

Acres 
Percent 

Wheelmove 314 16.5% 

Pivot 156 8.2% 

Misc. Sprinklers 290 15.2% 

Surface 3 0.1% 

200 mm Backflood 208 10.9% 

Misc. Backflood 907 47.7% 

Remainder 23 1.2% 

Total Irrigated Area 1,900 100.0% 
Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA (2011b). 
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Figure 8.4: Distribution of Irrigated Lands in the Assiniboine River  

Basin by Type of Irrigation, 2010 

 

Table 8.5: Estimated Livestock Population in the Assiniboine River Basin 

by Type of Animals, 2010 

Livestock Type 

Number 

in 2010 Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 3,607 Bison       4,635  

Milk Cows 1,171 Horses       5,833  

Beef Cows 69,894 Goats       1,197  

Milk Heifers 465 Llamas          236  

Beef Replacement Heifers 11,534 Bees       4,186  

Feedlot 11,575 Deer          568  

Calves 64,983 Poultry and Egg Sector 

Hog Sector Laying Hens     32,789  

Sows       9,855  Pullets       7,657  

Suckling Pigs   214,634  Broilers   447,257  

Weaned Pigs   116,078  Other Poultry          803  

Growing Finishing Pigs   116,078  Turkeys (M)     53,259  

Boars          300  Turkeys (F)     35,506  

Sheep Sector Sheep Sector 

Rams 262 Breeding 1,247 

Ewes 5,301 Slaughter 3,970 
Source: Statistics Canada (2011a), Saskatchewan Ministry of Agriculture (2011b),  

Sask Pork (2011), and the Assiniboine Turkey Producers Marketing Board (2011). 
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Following the methodology described in previous basin reports for Saskatchewan, current (2010) 

water demand levels for various activities related to agricultural water demand were estimated. 

This step was followed by projecting water demands for three time periods: 2020, 2040, and 

2060. For all four time periods, agricultural water demand was estimated for three study 

scenarios: Baseline, Climate Change, and Water Conservation scenarios. These results are 

presented below.  

Agricultural water demand was disaggregated by five types of demands. Thereafter, estimates of 

agricultural water demand were made for each of these types, which are presented separately in 

this section. The presentation is divided into the same five sections as noted earlier – Irrigated 

crop production, Dryland crop production, Livestock, Greenhouses and Nurseries, and 

Aquaculture.  

8.2.1 Total Agricultural Water Demand 

In this section, all different types of agricultural water demands are summarized for the three 

study scenarios. On account of the small amount of water used, the greenhouses’, nurseries’, and 

aquaculture related water demands were combined into a single category.  

8.2.1.1 Total Agricultural Water Demand under Baseline Scenario 

The projected water demand for the agriculture sector under the baseline scenario in the 

Assiniboine River Basin is presented in Table 8.6.  Livestock water demand is the biggest 

component and is expected to account for 50.7% of the agricultural sector’s requirement in the 

Assiniboine River Basin in 2060.  Irrigation is the next largest component of water demand. By 

2060, the basin could see an increase in total water demand by 10% -- from 6.7 thousand dam
3
 to 

7.4 thousand dam
3
.  

Table 8.6: Agricultural Water Demand in the Assiniboine River Basin for the Baseline 

Scenario, 2010 – 2060  

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 3,419 3,436 3,474 3,518 

Livestock 3,160 3,410 3,587 3,746 

Pesticide 88 90 89 89 

Other  Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
24 24 26 27 

Total Agricultural Water Demand 6,690 6,960 7,176 7,380 

%  Change over 2010 Level   4.0% 7.3% 10.3% 

8.2.1.2 Total Agricultural Water Demand under Climate Change Scenario 

Climate change through increased average temperatures and a higher frequency of droughts will 

impart a significant increase in the water demand for agricultural purposes. In the Assiniboine 
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River Basin, this water demand will increase to 8.6 thousand dam
3
, which is 29% higher than 

that recorded during 2010. Compared to the baseline scenario, climate change impact by 2040 

will bring an increase by 10.4% in agricultural water demand. By 2060, an increase in this water 

demand by 16.9% is likely (Table 8.7). A comparison of water demand under this scenario is 

presented with that under the baseline scenario in Figure 8.5. 

 

Figure 8.5: Agricultural Water Demand in the Assiniboine River Basin for the Baseline 

Scenario, 2010-2060 

 

Table 8.7: Agricultural Water Demand in the Assiniboine River Basin for Climate Change 

Scenario, 2010 – 2060  

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 3,419 3,436 4,052 4,433 

Livestock 3,160 3,410 3,749 4,071 

Pesticide 88 92 93 96 

Other Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
24 24 26 27 

Total Agricultural  6,690 6,962 7,920 8,628 

%  Change over 2010 Level   4.1% 18.4% 29.0% 

% Change over Baseline Scenario 0.0% 0.0% 10.4% 16.9% 
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8.2.1.3 Total Agricultural Water Demand under Water Conservation Scenario 

The adoption of water conservation offers a way to reduce agricultural water demand in the 

basin. These results are shown in Table 8.8. Under this scenario, the total agricultural water 

demand in 2060 could be reduced to almost 6.5 thousand dam
3
, some 12.6% lower than the 

baseline scenario’s level.  

Table 8.8: Agricultural Water Demand in the Assiniboine River Basin for Water 

Conservation Scenario, 2010 – 2060   

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Irrigation 3,419 3,144 2,935 2,807 

Livestock 3,160 3,410 3,448 3,573 

Pesticide 88 90 80 45 

Other (Greenhouses, Nurseries, and 

Aquaculture) 
24 24 26 27 

Total Agricultural Water Demand 6,690 6,669 6,489 6,451 

%  Change over 2010 Level   -0.3% -3.0% -3.6% 

% Change over Baseline Scenario 0.0% -4.2% -9.6% -12.6% 

 

8.2.2   Source of Water for Agricultural Activities  

Depending on the location of a water demand, some of these demands have to be satisfied from 

surface water bodies, while others may be obtained through drawing groundwater. In this 

section, the total agricultural water demand from these two sources is estimated.  

8.2.2.1   Source of Water for Agricultural Activities under Baseline Scenario 

The estimated water demand from surface water bodies is shown in Table 8.9 for livestock and 

crop production separately. Livestock production is primarily dependent on groundwater sources, 

as almost 60% of its total water demand is served from such sources. In contrast, crop production 

supplies its water predominantly from surface water bodies. As shown in Table 8.9, 94% of its 

water demand is derived from surface water sources. 

For all crop and livestock production related activities, agriculture in the Assiniboine River Basin 

is heavily dependent on surface water. As shown in Table 8.10, slightly over two-thirds of the 

total water demand comes from surface water sources.  

 

8.2.2.2   Source of Water for Agricultural Activities under Climate Change Scenario 

The results for the climate change scenario are presented in Table 8.11. Water withdrawals from 

surface water bodies in 2060 will increase from 4.8 thousand dam
3
 (under the baseline scenario) 

to 5.9 thousand dam
3
 under this scenario. This represents an increase of 21% over the baseline 
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scenario. Climate change may also increase the dependence of agriculture on surface water 

bodies slightly, as now 68% of the total agriculture amount is withdrawn from this source.  

8.2.2.3   Source of Water for Agricultural Activities under Water Conservation Scenario 

The distribution of total water demand by source of water under the water conservation scenario 

is presented in Table 8.12. The amount of surface water demand is reduced from the baseline 

scenario, falling from 4,892 dam
3 

in 2060 under the baseline scenario to only 4,091 dam
3
 – a 

reduction of 16.4% of the original level.  

Table 8.9: Agricultural Surface Water Demand Estimates by Type of Demand, Assiniboine 

River Basin, Baseline Scenario, 2010 – 2060  

Type of water demand Amount of Surface Water in dam
3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 1,145 1,231 1,290 1,349 

Hog Sector 25 26 27 28 

Sheep 7 9 9 9 

Other Livestock 45 46 46 46 

Poultry and Egg 27 32 35 37 

Total Surface Water for 

Livestock Demand 
1,250 1,343 1,407 1,469 

% of Total Water Demand 39.6% 39.4% 39.2% 39.2% 

Crop 

Irrigated 3,248 3,265 3,303 3,347 

Pesticide 70 72 71 71 

Greenhouse 5 5 5 5 

Total Crop Surface Water 

Demand 
3,323 3,342 3,379 3,424 

% of Total Water Demand  94.1% 94.1% 94.2% 94.2% 

 

Table 8.10: Agricultural Water Demand by Source of Water in the Assiniboine River 

Basin, Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
 in 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 

6,690 6,960 7,176 7,380 

Groundwater 2,118 2,275 2,390 2,487 

Surface Water 4,573 4,685 4,786 4,893 

Surface Water % of 

Total Water Demand 
68.3% 67.3% 66.7% 66.3% 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  193 

 

 

Table 8.11: Agricultural Water Demand by Source of Water in the Assiniboine River 

Basin, Climate Change Scenario, 2010 – 2060  

Particulars Total Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 

6,690 6,962 7,920 8,628 

Groundwater 2,118 2,275 2,495 2,694 

Surface Water 4,573 4,686 5,424 5,934 

Surface Water % of 

Total Water Demand 
68.3% 67.3% 68.5% 68.8% 

 

Table 8.12: Agricultural Water Demand by Source of Water in the Assiniboine 

 River Basin, Water Conservation Scenario, 2010 – 2060  

Particulars Total Water Demand in dam
3
 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 

6,690 6,669 6,489 6,451 

Groundwater 2,118 2,275 2,299 2,360 

Surface Water 4,573 4,393 4,190 4,091 

Surface Water % of 

Total  

68.3% 65.9% 64.6% 63.4% 

 

8.2.3 Agricultural Water Consumption 

A part of the total water demand by agriculture is returned back to its original source. The 

methodology used to estimate water consumption was described in previous water basin reports. 

The estimated water consumption for agricultural demands under the three study scenarios is 

presented in this section. 

8.2.3.1 Agricultural Water Consumption under Baseline Scenario 

Since not all water removed from a water body (source) for agricultural purposes is lost, a 

portion can be returned to the original source.
41

  In the Assiniboine River Basin under the 

baseline scenario, these estimates are presented in Table 8.13. In 2010, the agriculture in the 

basin consumed 5.8 thousand dam
3
 of water, most of which was drawn from surface water 

bodies. By 2060, it is estimated that their agricultural water consumption will increase to 6.5 

                                                 

 

41
 This return flow may be contributed at a different location from the water intake location. Thus this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 
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thousand dam
3
. In all four time periods the consumption of water amounts are 87 to 88% of the 

total intakes.  

Table 8.13: Water Consumption for Agricultural Demands by Source of Water,  

Assiniboine River Basin, Baseline Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 5,836 6,101 6,307 6,500 

Groundwater  2,075 2,234 2,376 2,476 

Surface Water 3,761 3,867 3,931 4,025 

Total Consumption as  % of Water 

Intake 
87.2% 87.7% 87.9% 88.1% 

8.2.3.2 Agricultural Water Consumption under Climate Change Scenario 

Water consumption for agricultural purposes under the climate change scenario is presented in 

Table 8.14.  As the amount of water required for district irrigation increases under this scenario, 

so does the water consumption level. By 2060, agricultural activities are estimated to consume 

7,519 dam
3
 of water annually. The return flows as a proportion of total water intake under this 

scenario are slightly lower than those estimated for the baseline scenario. 

Table 8.14: Water Consumption for Agricultural Demands by Source of Water, 

Assiniboine River Basin, Climate Change Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 5,836 6,103 6,907 7,519 

Groundwater  2,075 2,234 2,479 2,680 

Surface Water 3,761 3,869 4,428 4,840 

Total Consumption as  % of Water 

Intake 

87.2% 87.7% 87.2% 87.2% 

 

8.2.3.3 Agricultural Water Consumption under Water Conservation Scenario 

Under the assumption that irrigators and other water users for agricultural production adopt 

water conservation practices, the total water consumption will decrease to 5.75 thousand dam
3
 by 

2040 and 5.75 dam
3
 by 2060 (Table 8.15). By 2060, water consumption levels will be 87.2% of 

the 2010 level.  

8.2.4 Summary of Agriculture Water Demand 

In the Assiniboine River Basin, agriculture is a prominent industry and a major water user. Water 

is expended for crop production (through irrigation and pesticide spraying by dryland farmers) 

and for livestock production. In addition, smaller amounts of water are also used for greenhouses 

and for nurseries.  
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Table 8.15: Water Consumption for Agricultural Demands by Source of Water, 

Assiniboine River Basin, Water Conservation Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water Consumption 5,836 5,882 5,755 5,749 

Groundwater  2,075 2,237 2,287 2,351 

Surface 3,761 3,645 3,468 3,398 

Total Consumption as  % of Water 

Intake 

87.2% 88.2% 88.7% 89.1% 

 

The total agricultural water demand in the basin is expected to increase from 6,690 dam
3
 in 2010 

to 7,380 dam
3
 by 2060 – an increase of 10% of the 2010 level.  Climate change will bring further 

increases in these levels.  Under the climate change scenario, agriculture could demand 8,628 

dam
3
 of water by 2060 (Figure 8.6). The adoption of water conservation measures may bring a 

reduction in the level of water demand to 6,451 dam
3
 per annum.   

 

Figure 8.6: Trend in total Agricultural Water Demand in the Assiniboine River Basin 

under Study Scenarios, 2010-2060 

In the Assiniboine River Basin, most of the agricultural demands will withdraw water from 

surface water bodies.  In the future, surface water may constitute a higher proportion of the total 

water demand for agriculture.  However, not all of the water withdrawn is lost, since a portion of 

it is returned back, particularly from irrigation districts.  It is estimated that, although at present 

87% of the water withdrawn by agriculture is consumed; by 2060 this proportion could increase 

to 89%.   
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8.3 Industry/Mining Water Demand 

Major industry/mining activity in the Assiniboine River Basin is a combination of several types 

of activities. There is water demand for potash, oil and gas production, and manufacturing. In 

this chapter, industry/mining activities water demands are described. Manufacturing here 

includes only those establishments that do not receive water from a municipal water system.  

Mining: One potash mine operates in the basin at Rocanville with annual production increasing 

to 3,000 tonnes by 2020 using 1,016 dam
3
 of groundwater for a water demand coefficient of 

0.338 dam
3
 per 1000 tonnes of potash.  There are four proposed mines for the Assiniboine Basin.  

It is assumed that one of the three will be in production by 2020 with an expected water 

consumption of 5,476 dam
3
 in the production of 4 million tonnes of potash.  The source of water, 

whether ground or surface or combination thereof, is unknown at this time. 

 

Oil and Natural Gas:  With the advancement in fracing technology, the Bakken field (which is 

partly located in the Assiniboine River Basin in Saskatchewan) has seen drilling activity south of 

Rocanville.  Oil and gas activity in this basin accounted for approximately, 5.1% of the vertical 

wells and 8.5% of the horizontal wells drilled in Saskatchewan in 2010 (Saskatchewan Ministry 

of Energy and Resources, 2011). 

 

Manufacturing:  The main manufacturing activity in the Assiniboine River Basin that demands 

water outside of the municipal system is the concrete plant at Yorkton.  This plant used 3.64 

dam
3
 of water in 2010; however no production data was available.  

 

Power Generation:  SaskPower has a natural gas electricity power plant in the basin at Spy Hill 

with an installed capacity of 86 MW. Details on water demand were not found.   

The water demand for the industry/mining sector in the Assiniboine River Basin is presented in 

three sections: Section 8.3.1 presents the total water demand, which is divided into surface and 

groundwater levels in Section 8.3.2. In the Section 8.3.3, the consumption of water for these 

activities is described. 

8.3.1 Summary of Industry/Mining Water Demand 

The industrial and mining water demand by sector is presented in Sections 8.3.1.1 to 8.3.1.3 for 

baseline, climate change, and conservation scenarios.  Potash mining activity currently has the 

largest demand among the sectors in the Assiniboine River Basin. This dominance will only 

increase as the projected mines come on stream. 
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8.3.1.1 Total Industry/Mining Water Demand under Baseline Scenario 

The industrial and mining water demand by sectors is presented in Tables 8.16 for the baseline 

scenario. Potash mining is the most important activity in 2010. The total water demand for these 

purposes is estimated at 1,713 dam
3
 during 2010. This water demand level will increase to 6,636 

dam
3
, primarily as a result of expansion in the potash mining sector. The Potash mine’s share of 

total water demand is 59% in 2010, as shown in Figure 8.7. Over time, potash mining activity 

will become relatively unimportant in the basin’s water demand.  

Table 8.16: Total Industry/Mining Water Demand in the Assiniboine River Basin, Baseline 

Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Potash 1,017 6,493 6,493 6,493 

Oil and Gas 692 930 558 140 

Manufacturing 4 4 4 4 

Total Industry/Mining Water Demand 1,713 7,426 7,054 6,636 

  

 

 

 

 

 

 

 

 

 

Figure 8.7: Total Industry/Mining Water Demand in the Assiniboine  

River Basin, Baseline Scenario, 2010-2060 

 

8.3.1.2 Total Industry/Mining Water Demand under Climate Change Scenario 

 

The projected climate change impacts on the total water demand for the industry/mining sector 

will be insignificant because of the nature of the activities in the basin as shown in Table 8.17. 

The total water demand under this scenario is the same as the baseline water demand level. 

Potash
59%

Oil & Gas
41%

Manufacturing
0%
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Table 8.17: Total Industry/Mining Water Demand in the Assiniboine River Basin,  

Climate Change Scenario, 2010-2060  

Activity 
Water Demand in dam

3
 

2010 2020 2040 2060 

Potash 1,017 6,493 6,493 6,493 

Oil and Gas 692 930 558 140 

Manufacturing 4 4 4 4 

Total Industry/Mining Water 

Demand 
1,713 7,426 7,054 6,636 

  

8.3.1.3 Total Industry/Mining Water Demand under Water Conservation Scenario 

 

On account of several water conservation measures available to the industry/mining sector, its 

water demand level may be reduced from the baseline scenario. Results are shown in Table 8.18. 

These changes will be observed by 2020, when water demand for this sector is estimated at 7,189 

dam
3
, or is 3.1% lower than that under the baseline scenario. By 2060, there is a potential to 

reduce this water demand by 12.5% to 5,804 dam
3
. Thus, water conservation measures

42
 do offer 

a positive potential for reducing water demand. This effect depends on adoption of conservation 

practices which are decided by other factors, the most important of which is the total cost of 

water to the water user. If the cost is low, not much attention is paid to reducing water demand 

level.  

 

Table 8.18: Total Industry/Mining Water Demand in the Assiniboine River Basin, Water 

Conservation Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Potash 1,017 6,395 6,071 5,681 

Oil and Gas 692 790 474 119 

Manufacturing 4 4 4 4 

Total Industry/Mining Water 

Demand 

1,713 7,189 6,549 5,804 

 

 

                                                 

 

42
  In addition, there may also be some potential to replace fresh water use in the potash industry by saline water.     
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8.3.2 Industry/Mining Water Demand by Source of water 

 

The water demands by source for each industry sector for the baseline, climate change and 

conservation scenarios are presented in Tables 8.19 to 8.21. For potash production, water is 

basically supplied from surface water sources. The importance of surface water does not change 

in the three study scenarios. 

Table 8.19: Industry/Mining Within Basin Water Demand in the Assiniboine River 

Basin, by Source of Water, Baseline Scenario, 2010-2060 

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Potash 
Surface - 5,476 5,476 5,476 

Groundwater 1,017 1,017 1,017 1,017 

Manufacturing 
Surface 0 0 0 0 

Groundwater 4 4 4 4 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 692 930 558 140 

Total Within Basin Water 

Demand 

Surface - 5,476 5,476 5,476 

Groundwater 
1,713 1,950 1,578 1,160 

 

 

Table 8.20: Industry/Mining Within Basin Water Demand in the Assiniboine River Basin 

by Source of Water, Climate Change Scenario, 2010-2060  

Sector Source 2010 2020 2040 2060 

Potash 
Surface - 5,476 5,476 5,476 

Groundwater 1,017 1,017 1,017 1,017 

Manufacturing 

 

  

Surface 0 0 0 0 

Groundwater 0 0 0 0 

 Oil and Gas 
Surface 4 4 4 4 

Groundwater 0 0 0 0 

Total Within Basin 

Water Demand 
  

Surface - 5,476 5,476 5,476 

Groundwater 1,713 1,950 1,578 1,160 

 

8.3.3 Water Consumption by the Industry/Mining Sector 

On account of the nature of industry/mining activities in the Assiniboine River Basin, all the 

water used is consumed. No return flows are present.  
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Table 8.21: Industry/Mining Within Basin Water Demand in the Assiniboine River Basin 

by Source, Water Conservation Scenario, 2010-2060  

Sector Source 2010 2020 2040 2060 

Potash 
Surface -- 5,394 5,120 4,792 

Groundwater 1,017 1,002 951 890 

Manufacturing 

 

  

Surface 0 0 0 0 

Groundwater 0 0 0 0 

 Oil and Gas 
Surface 4 4 4 4 

Groundwater 0 0 0 0 

Total Within Basin 

Water Demand 
  

Surface - 5,394 5,120 4,792 

Groundwater 1,713 1,795 1,429 1,012 

 

8.4. Municipal Water Demand 

The population of the Assiniboine River Basin resides in various types of communities – cities, 

towns and villages, First Nation’s Reserves, or on farms and non-farm unincorporated 

settlements. Some of these communities have a municipal water system, while others do not. 

Their total water demand was estimated as a sum of types of water demands. The total 

municipal/domestic level water demand represents a product of per capita water demand and 

population of a given community. Data on water demand and population of various types of 

communities were obtained from the Saskatchewan Watershed Authority.  

8.4.1. Overview of Estimation 

The methodology for the estimation of municipal/domestic water demand was designed by 

estimating populations for various communities and their respective water demands on a per 

capita basis (for a list of communities in the Assiniboine River Basin see Appendix G, Table 

G.4). For details on estimation methodology, see Section 3.6 in Kulshreshtha et al. (2012a).  

The total population of the Assiniboine River Basin was estimated at 56,782. Of this, the urban 

population was 38,522 in 2010 – some 68% of the total. The rural population accounts for nearly 

28% of the population of the basin. Table 8.22 presents variables that affect the domestic water 

demand in the Assiniboine River basin.  

Water demand per capita was one of the coefficients employed to estimate future water demand. 

Large and medium sized community centers recorded higher per capita water demand, whereas 

the lowest water demand per capita levels resulted for the First Nations communities.   
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Table 8.22: Estimated Variables Affecting Domestic Water Demand in the Assiniboine 

 River Basin, 2010 

Category 
2010 

Population 

Water 

Demand per 

capita in m
3 

Proportion of Surface 

Water to total water 

demand 

Yorkton        19,588  122.81 0.0% 

Towns > 1000        15,843  123.64 54.0% 

Towns < 1000          3,091  130.29 28.0% 

Villages          3,988  104.59 56.0% 

Rural Non-Farm          3,000  104.59 56.0% 

Rural Farm          8,995  104.59 56.0% 

First Nations          2,277  83.42 75.0% 

 

Concerning water sources for the domestic water demand, communities in the Assiniboine River 

Basin appear to balance between surface and groundwater. Because there is limited amount of 

information on the water source for this type of consumption, hypotheses were developed to 

estimate these values. Based on these assumptions, Yorkton’s total water demand is fulfilled 

through the supply of groundwater, whereas First Nations’ communities rely mainly on surface 

water for domestic water consumption.   

8.4.2. Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand was forecasting the population of the 

Assiniboine River Basin. Regression analysis (ordinary least squares) method was used to 

forecast the future population within the Assiniboine River Basin (see Table G.4, Appendix G). 

Out of three tested models – linear, curvilinear, and logarithmic regression – the most suitable 

model was used to predict future values. In the cases where time did not show a trend, a different 

approach was applied, and specific growth/decline rates were employed. The methodological 

steps undertaken were the same as those for the Qu’Appelle River Basin population projections 

(for details, see Section 4.5 in Kulshreshtha et al. (2012a)). Detailed regression results are shown 

in Appendix Table B.5. 

The population in the Assiniboine River Basin is expected to increase from current levels of 

56,782 to 66,552 by 2060 – an increase of approximately 17% (Table 8.23). The results also 

indicate an increase in the urban communities, whereas rural population is expected to diminish 

by nearly 10% by 2060. First Nations’ communities are expected to increase by almost 65% by 

2060. 

The second phase in forecasting future water demand was estimating the water demand per 

capita coefficients. Regression analysis was carried out to determine the effects of population 

and time on per capita water consumption over time. The estimations were done individually for 
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each type of community located in the Assiniboine River Basin. In order to estimate the future 

water demand per capita, for each type of community two types of factors were included: trend 

over time, which could be reflective of water conservation and other factors,
43

 and the size of the 

community. Results of these regression equations are presented in Appendix Table G.6. Due to 

the fact that these communities did not indicate a trend in water demand nor any effect of size of 

the community, the last five-year (2005-2009) average water demand was utilized as the per 

capita water demand for 2010, 2040 and 2060 (Table 8.24). 

Table 8.23: Population Projection for Communities, Assiniboine River Basin  

for 2010, 2020, 2040, and 2060 

Category 
Population 2060 

Population 

as % of 2010 

2010 2020 2040 2060 

Yorkton 19,588 21,198 24,827 29,076 48.4% 

Towns > 1000 15,843 16,372 17,430 18,488 16.79% 

Towns < 1000 3,091 3,135 3,222 3,310 7.1% 

Villages 3,988 3,789 3,599 3,527 -11.6% 

Rural Non-Farm 3,000 2,700 2,400 2,100 -30.0% 

Rural Farm 8,995 8,096 6,476 6,297 -30.0% 

First Nations 2,277 2,516 3,074 3,754 64.9% 

Total : 56,782 57,806 61,028 66,552 17.2% 

 

Table 8.24: Adjusted Domestic Water Demand Coefficients (m3/capita)  

for Baseline Scenario Assiniboine River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Yorkton 122.81 122.81 122.81 122.81 

Towns > 1000 123.64 123.64 123.64 123.64 

Towns < 1000 130.29 130.29 130.29 130.29 

Villages 104.59 104.59 104.59 104.59 

Rural Non-Farm 104.59 104.59 104.59 104.59 

Rural Farm 104.59 104.59 104.59 104.59 

First Nations 83.42 83.42 83.42 83.42 

 

                                                 

 

43
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reasons for the decline is required. 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  203 

 

8.4.2.1. Municipal Water Demand, Baseline Scenario 

For the baseline scenario estimates were calculated based on a simplifying assumption. The 

hypothesis was that past trends will continue in the Assiniboine River Basin. However, future 

water consumption estimates for these communities require more accurate forecasts of 

population and of the adoption rate of water conservation technology. The expected values for 

water demand under the baseline scenario are presented in Table 8.25. The total water demand is 

expected to increase by 18% by 2060, from 6,711 to 7,931 dam
3
.  

8.4.2.2. Municipal Water Demand, Climate Change Scenario 

The total water demand for domestic purposes under the climate change scenario represents a 

product of the adjusted water demand coefficient and the population as used for the baseline 

scenario (see Table G.7, Appendix D). The underlying assumption was that climate change will 

increase the water demand per capita coefficients by 2.4 % by 2040 and 5% by 2060. 

Comprehensive details on the methodology of incorporating climate change into the water 

demand per capita coefficient can be found in Section 5.2 of Kulshreshtha et al. (2012a). Water 

demand levels under this scenario are also presented in Table 8.25 (Middle Section). Under the 

climate change scenario, water consumption is expected to increase by 24%. 

8.4.2.3. Municipal Water Demand, Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario for the 

Assiniboine River Basin was similar to that procedure followed for the climate change scenario. 

Adjusted water demand coefficients were applied to estimate the total water demand (see Table 

G.8, Appendix G). Results for this scenario are shown in Table 8.25 (Bottom Section). 

Employing a conservational scenario is expected to produce a reduction in total domestic water 

demand. The total domestic water demand in 2060 is expected to be 7,358 dam
3
, which is nearly 

7% lower than the level estimated under the baseline scenario. 

8.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for the 2010 - 2060 period under the three 

study scenarios is presented in Figure 8.8. Under climate change in 2060, the basin will 

experience a 5% increase in municipal/domestic water demand, whereas under the water 

conservation scenario, a reduction of 7% is possible. 

8.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands are served both by surface water bodies as well as by 

underground aquifers. A summary of this water demand for the baseline scenario is shown in 

Table 8.26. Almost 34% of the total water demand is supplied by surface water bodies, and it is 

assumed to slowly decrease by 2060. Although groundwater is an important source for meeting 

municipal/domestic demand, it should be noted that a part of this water is returned to the surface 

water sources. 
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Table 8.25: Estimated Municipal/Domestic Water Demand for the Assiniboine River Basin, 

Study Scenarios, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as % of 

2010 Level 
2010 2020 2040 2060 

Baseline Scenario 

Yorkton 2,406 2,603 3,049 3,571 48.4% 

Towns > 1000 1,959 2,024 2,155 2,286 16.7% 

Towns < 1000 403 408 420 431 7.1% 

Total Urban Domestic Water Demand 4,767 5,036 5,624 6,288 31.9% 

Villages 417 396 376 369 -11.6% 

Rural Non-Farm 314 282 251 220 -30.0% 

Rural Farm 941 847 677 659 -30.0% 

Total Rural Water Demand 1,672 1,525 1,305 1,247 -25.4% 

First Nations 190 210 256 313 64.9% 

Other domestic water demand 82 82 82 82 0.0% 

Total Municipal/Domestic Water 

Demand 

6,711 6,854 7,267 7,931 18.2% 

Climate Change Scenario 

Yorkton 2,406 2,603 3,122 3,749 55.9% 

Towns > 1000 1,959 2,024 2,207 2,400 22.5% 

Towns < 1000 403 408 430 453 12.4% 

Total Urban Domestic Water Demand 4,767 5,036 5,759 6,602 38.5% 

Villages 417 396 385 387 -7.1% 

Rural Non-Farm 314 282 257 231 -26.5% 

Rural Farm 941 847 694 691 -26.5% 

Total Rural Water Demand 1,672 1,525 1,336 1,309 -21.7% 

First Nations 190 210 263 329 73.1% 

Other domestic water demand 82 82 84 86 5.0% 

Total Municipal/Domestic Water 

Demand 

6,711 6,854 7,442 8,327 24.1% 

Water Conservation Scenario 

Yorkton 2,406 2,538 2,820 3,124 29.9% 

Towns > 1000 1,959 2,012 2,129 2,220 13.3% 

Towns < 1000 403 406 415 419 4.0% 

Total Urban Domestic Water Demand 4,767 4,956 5,364 5,763 20.9% 

Villages 417 394 372 358 -14.1% 

Rural Non-Farm 314 281 248 213 -32.0% 

Rural Farm 941 842 669 639 -32.0% 

Total Rural Water Demand 1,672 1,516 1,289 1,211 -27.6% 

First Nations 190 209 253 304 60.1% 

Other domestic water demand 82 82 81 80 -2.9% 

Total Municipal/Domestic Water 

Demand 

6,711 6,763 6,988 7,358 9.6% 
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Figure 8.8: Total Municipal/Domestic Water Demand for the Assiniboine  

River Basin, Under Study Scenarios, 2010 – 2060 

 

 

Table 8.26: Total Municipal/Domestic Water Demand by Source,  

Assiniboine River Basin 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total Surface Water Demand 2,251 2,221 2,206 2,290 

Total Groundwater Demand 4,460 4,633 5,062 5,641 

Surface Water % of Total 34.1% 33.0% 30.9% 29.4% 

 

 

8.4.5. Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost because part of it is returned into the original 

surface water bodies. Although some water may be returned to groundwater sources, the 

knowledge of aquifer recharge rates and related information are relatively poor; therefore, it is 

typically assumed that all groundwater withdrawn is lost. The total consumption of water for 

municipal/domestic purposes is shown in Table 8.27. For comprehensive details on methodology 

see Section 3.6 in Kulshreshtha et al. (2012a). The present total water consumption under the 
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baseline scenario for 2010 was estimated at 3,469 dam
3
, which is about 52% of the total water 

withdrawn. Thus, 48% of the water withdrawn is returned to the original water source in some 

shape.
44

  

Table 8.27: Water Intake and Consumption for Municipal/Domestic Water Demands, 

Assiniboine River Basin, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 

  Baseline Scenario 

Total Water Intake  6,711 6,854 7,267 7,931 

Water Consumption 3,469 3,429 3,443 3,655 

Consumption as a % of 

Intake 
51.7% 50.0% 47.4% 46.1% 

  Climate Change Scenario 

Total Water Intake  6,711 6,854 7,442 8,327 

Water Consumption 3,469 3,429 3,526 3,837 

Consumption as a % of 

Intake 
51.7% 50.0% 47.4% 46.1% 

  Water Conservation Scenario 

Total Water Intake  6,711 6,763 6,988 7,358 

Water Consumption 3,469 3,393 3,340 3,439 

Consumption as a % of 

Intake 
51.7% 50.2% 47.8% 46.7% 

 

By 2060, the amount of water consumed increases slightly and its proportion to total water intake 

changes to nearly 46%. Under climate change and water conservation scenarios, although 

consumption levels do change, their proportion to total water demand does not change 

considerably.  

8.5 Recreational Water Demand 

8.5.1. Overview of estimation 

The basin has several water resources for water-based recreational activities. A list of 

recreational sites is shown in Table 8.28.  

                                                 

 

44
 Cities with municipal water and sewer systems have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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Table 8.28: List of Available Recreational sites in the Assiniboine River Basin 

Community Type Community Name 

Recreational Site Pickerel Point  

Recreational Site Ministik  

Recreational Site Nut Point  

Provincial Park Good Spirit  

The only recreational site that has information on visitation levels is Good Spirit Provincial Park. 

Between 2004 and 2009, the park doubled its number of visitors, from 76,576 to 153,504 per 

annum. (Ministry of Tourism, 2009) 

The basin houses three recreational sites and a provincial park. In 2010, the total water demand 

for recreational purposes was 43,181 m
3
, drawn mainly from groundwater for all the sites and 

parks. The variables affecting recreational water demand in the Assiniboine River basin are 

presented in Table 8.29. 

Table 8.29: Estimated Variables Affecting Recreational Water Demand in the Assiniboine 

 River Basin, 2010 

Category 

Total Water 

Demand per 

Capita in m
3 

Proportion of Surface 

Water to Total Water 

Demand 

Pickerel Point Recreational Site             7,290  0.0% 

Ministik Recreational Site           27,636  0.0% 

Nut Point Recreational Site             1,035  0.0% 

Good Spirit Provincial Park             7,220  0.0% 

 

For water demand at various recreation sites, a regression analysis was undertaken by applying 

data for the 1995-2009 period. The total water demand in m
3
 was hypothesized to be determined 

by a trend. The level of the trend coefficient indicates that, on average, an additional 880 m
3
 of 

water will be needed per year to meet this demand. The ratio of this coefficient to the intercept 

indicated this to be a change of 2.6% per year.  

8.5.2. Estimating Future Recreational Water Demand 

Provincial and regional parks require water for maintenance and for supporting visitor services. 

In the future, recreational demand is expected to increase. Increased population in the basin, 

accompanied with growing urbanization, will result in higher levels of water needed for these 

purposes. These water demand estimates are presented in this section. 
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8.5.2.1. Recreational Water Demand Baseline Scenario 

This water demand has two components: one, a variable level of demand related to visitor 

services, which is determined by number of visitors to the site; and two, a fixed level of water 

required to maintain office services, lawns and other facilities. Unfortunately, details on these 

two types of water demands were not available; consequently, analysis was undertaken by 

employing total water demand by the recreational sites.  

This water demand is shown in Table 8.30. The current demand for these sites is estimated at 

43.18 dam
3
. The largest water demand site is Ministik Recreational Site, which demands 64% of 

the total amount for recreational sites. By 2060, this water demand may rise to 90 dam
3
. This is a 

107% increase over the 2010 level. As well, the future projection of visitors is a complex 

exercise, since many factors can affect these levels. One such major factor among these is the 

size of the water body at the sites, and other quality related aspects. The quality of a site 

deteriorates as congestion to a site increases, unless infrastructure and other facilities are 

improved accordingly. The size of the water body is related to changes in the hydrological 

regime of the region. Such projections were considered beyond the scope of this study. 

Table 8.30: Estimated Recreational Water Demand for the Assiniboine River Basin, Study 

Scenarios, 2010 - 2060 

Scenario 

Total Municipal/Domestic 

Water Demand in dam
3
 

2060 as % 

of 2010 

Level 

Change 

%from 

Baseline 
2010 2020 2040 2060 

Baseline Scenario 43 54 72 90 107.3% 0.0% 

Climate Change Scenario 43 54 74 94 117.6% 5.0% 

Water Conservation 

Scenario 
43 54 71 87 101.3% -2.9% 

8.5.2.2. Recreational Water Demand, Climate Change Scenario 

Urban and rural recreation, scenery, wildlife habitat, and fisheries are all strongly affected by the 

quantity and quality of water, and all of these are affected by climate change (Cooper, 1990). 

Hydrological droughts result in low stream flows and low lake levels. These will likely reduce 

some of the recreational activities, such as boating and sport fishing, among others. Drought 

conditions may also place some restrictions on recreational activities (open fires for campers), 

and create a loss of proximity of water from the beach area, among other effects. These activities 

may also be reduced.  

Recreational site maintenance may increase because of higher temperatures and lower 

precipitation. Assuming the same change as that assumed for the domestic water demand (2.4% 

and 5% increase in water demand by 2040 and 2060, respectively), the estimated levels are 

shown in Table 8.30. 
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8.5.2.3. Recreational Water Demand, Water Conservation Scenario 

Water conservation in recreational water demands is hard to estimate, since some of the 

recreational activities depend on water availability. For recreational site maintenance, some 

water conservation practices can be applicable. Assuming these measures would result in a 

similar reduction as that predicted for the municipal water systems’ current and future water 

demand. These estimates are shown in Table 8.30. This water demand for the adoption of water 

conservation measures could be as low as 87 dam
3
 by 2060. 

8.6 Indirect Anthropogenic Water Demand 

The balancing of water demand against supply requires a careful examination of all water 

demands. Included among these demands are those that result from natural processes or policy 

regulations. These demands are not related to any direct or indirect human demand of water. 

Therefore, in this study, they are called indirect anthropogenic water demands. Three such 

amounts included in this category are: evaporation, apportionment, and environmental water 

demands. These water demands are explained below. 

8.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and the size 

of the water body are the two most important determinants for this type of water demand. 

Estimates for evaporation were based on these two factors, as described in previous basin 

reports. 

8.6.1.1 Evaporation Water Demand under Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Assiniboine River Basin are presented 

in Table 8.31.  These values were estimated for the current situation (time period). It was 

assumed that factors affecting evaporation (temperature, precipitation, and sunny days, among 

others) would remain unchanged over the next 50 year period, except for conditions under 

climate change. Therefore, for the baseline scenario, 2010 estimates were accepted for all three 

future time periods.  

On an annual basis, some 32,399 dam
3 

of water is lost to evaporation. This elevated quantity is a 

result of the large number of lakes and reservoirs in the basin, as well as several man-made 

reservoirs. Evaporation losses from Fishing Lake constitute 67% of total evaporation. Other 

water bodies are smaller in surface area, and therefore, do not lose as much water to evaporation. 

Similar to smaller lakes, man-made irrigation reservoirs also have a lower level of evaporation.  

8.6.1.2 Evaporation Water Demand under Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Assiniboine River Basin are presented 

in Table 8.31 (last two columns representing levels under climate change).  The base evaporation 

losses are used to estimate the water loss for 2010 and 2020, while the base evaporation loss is 
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increased by 5% for 2040 and 10% for 2060. The total amount of water lost to evaporation is 

estimated at 35,638 dam
3
 by 2060. Larger lakes remain the major water bodies contributing to 

the total evaporation.   

 

Table 8.31: Evaporation Losses of Lakes and Reservoirs, Assiniboine  

River Basin, 2010 – 2060 

Particulars Evaporation Losses in dam
3
 

Lakes 2010 2020 2040 2060 

Crystal Lake 1,536 1,536 1,613 1,690 

Fishing Lake 21,600 21,600 22,680 23,760 

Madge Lake 5,063 5,063 5,316 5,569 

Waldsea Lake  1,500 1,500 1,575 1,650 

York Lake 1,300 1,300 1,365 1,430 

Reservoir     

Theodore Dam 1,400 1,400 1,470 1,540 

Total 32,399 32,399 34,018 35,638 

 

8.6.1.3 Evaporation Water Demand under Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, their values 

were assumed to be the same as those water demands under the baseline scenario. It is 

recognized that there may be technological measures that can reduce evaporation losses; such 

knowledge is still in a developmental stage, though, and not considered in this study. 

8.6.2 Apportionment Water Demand 

The Assiniboine River crosses the Saskatchewan/Manitoba boundary and therefore, its flows are 

monitored and apportionable flows estimated. As shown in Figure 8.7, the natural flow of water 

to Manitoba is large enough to include the yearly average apportionable flow of water. Based on 

this evidence, this water demand was set equal to zero for the 2010 - 2060 period.  

8.6.3 Environmental Water Demand 

Greater evaporation caused by longer ice-free periods and higher temperatures is likely to 

severely impact waterfowl in the basin in years with low spring water levels of marshes and 

sloughs. Although there may be some water allocated for such uses, much of this water is for 

covering the evaporative water losses, which are included above. For this reason, this water 

demand was set equal to zero.   
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Source: PPWB (2011) 

Figure 8.7: Natural Flow and Share of Manitoba for the Assiniboine River  

at the Saskatchewan/Manitoba Border, 2006-2010 

 

8.6.4 Instream Flow Requirements  

In the Assiniboine River Basin, no evidence was found to support a minimum flow requirement 

for the Assiniboine River
45

. For this reason, this water demand was set equal to zero for the 

current and future time periods.  

8.7 Summary of Water Demand in the Assiniboine River Basin 

In this section, a summary of all water demands in the Assiniboine River Basin is presented. The 

basin is located in the central-east part of Saskatchewan. The main water body in the basin is the 

Assiniboine River, although a number of medium to small sized lakes are also present in the 

basin. 

                                                 

 

45
 According to Mr. Bob Halliday (Personal Communication), the situation in the river basin is complicated by the 

fact that the Assiniboine River changes from a riverine to lacustrine environment in the reach approaching the 

interprovincial boundary. Thus the only source of water for providing instream flows in the basin is Theodore 

Reservoir. However, no further information is available on actual water released for maintaining instream flow 

needs. 
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The basin houses one city – Yorkton. Most of the population of the basin resides in urban areas, 

although agriculture is still a major goods producing industry there. Besides agriculture, there is 

some potash production, which happens to be the largest water user within the industry/mining 

sector.  

The total direct anthropogenic and indirect anthropogenic water demand in the basin in 2010 was 

estimated at 47.6 thousand dam
3
. About two-thirds of this amount was the indirect anthropogenic 

type of water demand. Agricultural water demand is the largest one in the basin, estimated at 6.7 

thousand dam
3
 in 2010, which is expected to increase by 2060 to 7.4 thousand dam

3
. Potash 

mining water demand, along with other industry/mining water demands, is also expected to 

increase by 2060 to 6.6 thousand dam
3
. This is almost a threefold increase over the 2010 level.  

 

Table 8.32: Summary of Total Water Demand for the Assiniboine River Basin 

under Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 6,690 6,960 7,176 7,380 

Industry/Mining 1,713 7,426 7,054 6,636 

Municipal/Domestic 6,711 6,854 7,267 7,931 

Recreation 43 54 72 90 

Total Direct Anthropogenic Water Demand 15,157 21,294 21,569 22,036 

Indirect Anthropogenic Water Demand 32,399 32,399 32,399 32,399 

Total Water Demand 47,556 53,693 53,968 54,435 

% Increase in Direct Anthropogenic Water 

Demand Over 2010 
 40.5% 42.3% 45.4% 

% Increase in Total Water Demand Over 2010  12.9% 13.5% 14.5% 

 

Table 8.33: Summary of Total Water Demand for the Assiniboine River Basin 

under Climate Change Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 6,690 6,960 7,920 8,628 

Industry/Mining 1,713 7,426 7,054 6,636 

Municipal/Domestic 6,711 6,854 7,442 8,327 

Recreation 43 54 74 94 

Total Direct Anthropogenic Water Demand 15,157 21,294 22,490 23,685 

Indirect Anthropogenic Water Demand 32,399 32,399 34,018 35,638 

Total Water Demand 47,556 53,693 56,508 59,323 

% Increase in Direct Anthropogenic Water 

Demand Over 2010 
 40.5% 48.4% 56.3% 

% Increase in Total Water Demand Over 2010  12.9% 18.8% 24.7% 
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Table 8.34: Summary of Total Water Demand for Assiniboine River Basin 

under Water Conservation Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 6,690 6,669 6,489 6,451 

Industry/Mining 1,713 7,189 6,549 5,804 

Municipal/Domestic 6,711 6,763 6,988 7,358 

Recreation 43 54 71 87 

Total Direct Anthropogenic Water 

Demand 
15,157 20,675 20,097 19,699 

Indirect Anthropogenic Water Demand 32,399 32,399 32,399 32,399 

Total Water Demand 47,556 53,074 52,496 52,098 

% Increase in Direct Anthropogenic 

Water Demand Over 2010 
 36.4% 32.6% 30.0% 

% Increase in Total Water Demand 

Over 2010 
 11.6% 10.4% 9.6% 

 

A pictorial representation of the trend in water demand in the basin is presented in Figure 8.9. A 

sudden jump from 2010 to 2020 is a result of potash mining. Although water conservation 

measures may create some relief in total water demand in 2060, increasing requirements under 

climate change will overshadow this decrease.  

 

 

Figure 8.9: Overview of Trend in the Assiniboine River Basin under Study Scenarios, 2010-

2060 
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Assiniboine River near Kamsack, Assiniboine River Watershed 

Photo courtesy of Ron Garnett, Encyclopedia of Saskatchewan 
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Chapter 9 

Lake Winnipegosis Basin (Saskatchewan Basin 12) 

This chapter presents the estimated water demand for the Lake Winnipegosis Basin. The 

explanation is divided into seven sections. Section 9.1 presents the location of the basin within 

Saskatchewan and describes its salient features. The estimated water demand levels for 

agricultural, industry/mining, municipal/domestic, and recreation purposes are presented in 

Sections 9.2 to 9.5, respectively. In Section 9.6, various indirect anthropogenic water demands 

are considered. The chapter ends with a summary of all water demands for the Lake 

Winnipegosis Basin.    

9.1  Overview 

The Lake Winnipegosis Basin is located in the southeastern part of the province, along the 

Saskatchewan/Manitoba interprovincial border. It is situated between the Saskatchewan and 

Assiniboine River Basins, with these watersheds representing the northern and the southern 

borders of the Winnipegosis. The watershed is part of the larger Winnipeg Lake Basin, itself a 

sub-basin of the Nelson River Basin. Figure 9.1 shows the Lake Winnipegosis Basin and its 

position within the province. The watershed consists of several water bodies, amongst which are 

the Red Deer, Swan and Overflowing Rivers.  

 

 
Figure 9.1: Map of Lake Winnipegosis Basin 
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In Saskatchewan, the Lake Winnipegosis watershed drains an area of 18,711 km
2
. In terms of 

land use almost a third of the watershed is covered by forests and 38% of the area is used as 

cropland, as shown in Table 9.1.  

 

Table 9.1: Land Use in the Winnipegosis Basin, 2000 

Land Cover Area* 
Area in 

km
2
 

% of Total 

Area 

Total Area 18,711 100% 

Evergreen Needleleaf Forest Area      1,838  9.8% 

Deciduous Broadleaf Forest Area         103  0.5% 

Mixed Forest Area      4,710  25.2% 

Shrubland Area      1,622  8.7% 

Grassland Area           36  0.2% 

Cropland and Cropland With Woodland 

Area      7,156  38.2% 

Other Land Cover Area      3,246  17.3% 
* Estimations based on relative values of land use in Winnipeg Lake Basin since cumulated 

figures were the only ones available.  

Source: Statistics Canada (2000). 

 

Table 9.2: Estimated Population of Lake Winnipegosis Basin by Type  

of Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Towns > 1000        3,880         4,910  26.5% 

Towns < 1000        1,335         1,668  24.9% 

Villages        1,196         1,634  36.6% 

Rural Non-Farm Note 1        1,307  -- 

Rural Farm Note 1        5,166  -- 

First Nations             -              423  -- 

Total WRB        6,411*        15,108  -- 
* This total excludes non-urban population and is not comparable to the 2010 total population. 

Note 1 These populations could not be estimated 

Source: SWA (2010), and Statistics Canada (2012a) 

 

The methodology of estimation of total water demand involved a multiplication of the physical 

scale of a given activity and its average (per unit). The physical scale of an activity was based on 

using an area approach. Since all data are traditionally reported for administrative regions, some 

correspondence between the river basin and the various administrative regions was developed.  

These data are presented in Appendix H (Table H.1 for Census Divisions, Table H.2 for Census 

Agriculture Districts, and in Table H.3 for Rural Municipalities). 
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Figure 9.2: Distribution of Population in the Lake Winnipegosis Basin  

by Type of Communities, 2010 

 

9.2 Agricultural Water Demand 

Applying the methodology described in previous basin reports for Saskatchewan, current (2010) 

water demand levels for various activities related to agricultural water demand were estimated. 

This step was followed by projecting water demands for three time periods: 2020, 2040, and 

2060. For all four time periods, agricultural water demand was estimated for three study 

scenarios: Baseline, Climate Change, and Water Conservation scenario. These results are 

presented in this chapter.  

The agricultural water demand was disaggregated by five types of demands, and separate 

estimates were made for each of these types. These are presented in this section. The 

presentation is divided into the same five sections as noted earlier – Irrigated crop production, 

Dryland crop production, Livestock, Greenhouses and Nurseries, and Aquaculture. However, on 

account of their smaller water demand, the last two types were combined into one category of 

water demand.  

9.2.1 Total Agricultural Water Demand 

The number of farms and area of farmland by type of activity in the Lake Winnipegosis Basin 

are presented in Table 9.3.  The farm area comprises 1.65 million ha, occupied by 1,391 farms. 

Annual crop production is a major activity on this agricultural land base.  Cereal crops account 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  218 

 

for 43% the crop area in the Lake Winnipegosis Basin with oilseed crops comprising 47% of the 

crop area.   

 

Table 9.3: Physical Agricultural Description of the Lake  

Winnipegosis Basin, 2010 

Particulars (Unit) Value 

Number of Farms         1,391  

Total Area of Farms (Acres)  1,656,176  

Average Size of the farm (Acres)         1,191  

Land in Crops (Acres)  1,247,307  

Tame Hay or Seeded Pasture (Acres) 

(Acres) (Acres) 

    113,826  

Natural Land for Pasture (Acres)     168,159  

Other Land (Acres)     126,883  

Irrigated Area (Acres)       1,504  

% Zero Tillage 44.6% 
Source: Statistics Canada Agricultural Census 2011. 

 

Although most of the crop production employs dryland production methods, there are a total of 

1,504 acres of irrigated area in the basin. Most of this area is served by surface irrigation 

systems, with 86.5% using backflood. Thus, all the area is under private irrigation development, 

which forms low cost irrigation methods. There are no irrigation districts in this basin. 

 

Table 9.4: Lake Winnipegosis Basin Area of Irrigation by Type of System, 2010 

Irrigation System Area Percent 

Wheelmove 123 8.2% 

Misc. Sprinklers 15 1.0% 

Surface 30 2.0% 

200 mm Backflood 2 0.1% 

Misc. Backflood 1,300 86.5% 

Remainder 34 2.3% 

Total 1,504 100.0% 
Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA 2011b 

 

In addition to crop production, livestock production is also present in the basin. Poultry 

production is not a significant livestock sector in the Lake Winnipegosis Basin, as it accounts for 

only 2.8% of Saskatchewan production.  Cow-calf production is a significant livestock activity, 

with annual feedlot production of about 65% of the annual calf crop. Approximately, 4.2% of the 

cattle feedlots in Saskatchewan are in this basin.  The hog sector is a major livestock activity in 

this basin, accounting for 10.4% of the breeding sows and 10.4% of the market hogs in 

Saskatchewan. The dairy sector is small, with only 3.7% of the province’s dairy cattle in 2010. A 
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list of detailed livestock and poultry numbers for 2010 are shown in Table 9.5. The area of 

greenhouses in the Lake Winnipegosis Basin for 2010 was estimated at 1.3 acres with no 

aquaculture reported in this basin.  

 

Table 9.5: Estimated Livestock Population in the Lake Winnipegosis Basin, 

by Type of Animals, 2010 

Livestock Type 

Number 

in 2010 Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 1,545 Bison       2,740  

Milk Cows 1,067 Horses       3,654  

Beef Cows 29,242 Goats          421  

Milk Heifers 375 Llamas          124  

Beef Replacement Heifers 4,750 Bees     14,088  

Feedlot 5,861 Deer          441  

Calves 26,045 Poultry and Egg Sector 

Hog Sector Laying Hens       4,753  

Sows       8,907  Pullets          598  

Suckling Pigs   193,984  Broilers   116,751  

Weaned Pigs     83,215  Other Poultry          946  

Growing Finishing Pigs     83,215  Turkeys (M)       5,825  

Boars          161  Turkeys (F)       3,884  

Sheep Sector Sheep Sector 

Rams 105 Breeding 498 

Ewes 2,117 Slaughter 1,585 
Source: Statistics Canada (2011a), Saskatchewan Ministry of Agriculture (2011b),  

Sask Pork (2011), and the Lake Winnipegosis Turkey Producers Marketing Board (2011). 

 

 

In this section, all different types of agricultural water demands are summarized in this section 

for the three study scenarios. On account of small amount of water they need, the greenhouses, 

nurseries, and aquaculture water demands were combined into a single category.  

9.2.1.1 Total Agricultural Water Demand under Baseline Scenario 

The projected water demand for the agriculture sector for the baseline scenario in the Lake 

Winnipegosis Basin is presented in Table 9.6.  Crop water demand (irrigation and pesticide 

spraying) is the biggest component, of which the water taken for irrigation is expected to account 

for 70% of the agricultural sector’s water demand in the Lake Winnipegosis Basin in 2060.  The 

dairy and beef cattle sectors are the next biggest components of water demand. By 2060, the 

basin could see an increase in total water demand by 4.6% -- from 4.6 thousand dam
3
 to 4.8 

thousand dam
3
. Much of this increase will result from livestock expansion in the basin, as 
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irrigation development in the Lake Winnipegosis Basin has been limited to natural flood and 

backflood opportunities. A distribution of water demand by various agricultural activities is 

shown in Figure 9.3. Both irrigation and livestock water demands are important in this basin.  

Table 9.6: Agricultural Water Demand in the Lake Winnipegosis Basin  

for the Baseline Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 3,236 3,236 3,236 3,236 

Livestock 1,335 1,423 1,485 1,543 

Pesticide 43 46 45 45 

Other  Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
16 16 17 17 

Total Agricultural Water Demand 4,630 4,721 4,783 4,842 

 

 

 

Figure 9.3: Agricultural Water Demand in the Lake Winnipegosis Basin, 

 for the Baseline Scenario, 2010-2060 

9.2.1.2 Total Agricultural Water Demand under Climate Change Scenario 

Climate change, through increased average temperatures and a higher frequency of droughts, will 

impart a significant increase in the water demand for agricultural purposes. In the Lake 
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Winnipegosis Basin, this water demand will increase to 5.9 thousand dam
3
, which is 27% higher 

than the amount noted during 2010. Compared to the baseline scenario, climate change impact 

by 2040 will cause an increase by 13.5% in agricultural water demand. By 2060 an increase in 

this water demand by 21.4% is likely (Table 9.7). 

Table 9.7: Agricultural Water Demand in the Lake Winnipegosis Basin for Climate 

Change Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 3,236 3,236 3,814 4,138 

Livestock 1,335 1,423 1,553 1,675 

Pesticide 43 47 47 49 

Other Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
16 16 17 17 

Total Agricultural  4,630 4,722 5,430 5,879 

%  Change over 2010 Level   2.0% 17.3% 27.0% 

% Change over Baseline Scenario -- 0.0% 13.5% 21.4% 

 

9.2.1.3 Total Agricultural Water Demand under Water Conservation Scenario 

The diligent adoption of water conservation offers a way to reduce agricultural water demand in 

the basin. These results are shown in Table 9.8. Under this scenario, the total agricultural water 

demand in 2060 could be almost 4 thousand dam
3
, some 18% lower than the level of baseline 

scenario.  

Table 9.8: Agricultural Water Demand in the Lake Winnipegosis Basin for Water 

Conservation Scenario, 2010 – 2060   

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 3,236 2,919 2,658 2,451 

Livestock 1,335 1,423 1,428 1,476 

Pesticide 43 46 41 23 

Other (Greenhouses, Nurseries, and 

Aquaculture) 

16 16 17 17 

Total Agricultural Water Demand 4,630 4,403 4,143 3,967 

%  Change over 2010 Level   -4.9% -10.5% -14.3% 

% Change over Baseline Scenario 0.0% -6.7% -13.4% -18.1% 
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9.2.2   Source of Water for Agricultural Activities  

Depending on the location of a water demand, some of these demands have to be satisfied from 

surface water bodies, while others may be filled through drawing groundwater. In this section, 

total agricultural water demand from these two sources is estimated. As shown in Table 9.9, 

livestock water demand is primarily from groundwater sources, whereas for crop production the 

main water source is surface water bodies. For agriculture as a whole, surface water is the 

dominant source of water (Table 9.10). 

Table 9.9: Agricultural Surface Water Estimates by Type of Demand, Lake Winnipegosis 

Basin, Baseline Scenario, 2010 – 2060  

Type of water demand Amount of Surface Water in dam
3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 451 481 501 521 

Hog Sector 19 19 20 21 

Sheep 3 3 3 4 

Other Livestock 28 29 29 29 

Poultry and Egg 7 8 9 9 

Total Livestock 

Demand for Surface 

Water 

507 540 562 584 

% of Total Livestock 

Water Demand 
38.0% 38.0% 37.8% 37.8% 

Crop 

Irrigated 3,074 3,074 3,074 3,074 

Pesticide 35 37 36 36 

Greenhouse 3 3 3 4 

Total Crop Surface 

Water Demand 

3,112 3,114 3,114 3,114 

% of Total Crop 

Water Demand  

94.4% 94.4% 94.4% 94.4% 

 

 

Table 9.10: Agricultural Water Demand by Source of Water in the Lake  

Winnipegosis Basin, Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
 in 

2010 2020 2040 2060 

Total Agriculture 4,630 4,721 4,783 4,842 

Groundwater 1,011 1,066 1,107 1,144 

Surface 3,619 3,654 3,676 3,698 

Surface Water % 78.2% 77.4% 76.9% 76.4% 
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9.2.2.2   Source of Water for Agricultural Activities under Climate Change Scenario 

The results for the climate change scenario are presented in Table 9.11. Water withdrawals from 

surface water bodies in 2060 will increase from 3.7 thousand dam
3
 (under the baseline scenario) 

to 4.6 thousand dam
3
 under this scenario. This represents an increase of 21% over the baseline 

scenario. Climate change will also increase the dependence of agriculture on surface water 

bodies slightly, as now 79% of its demand is withdrawn from this source.  

Table 9.11: Agricultural Water Demand by Source of Water in the Lake Winnipegosis 

Basin, Climate Change Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture 4,630 4,722 5,430 5,879 

Groundwater 1,011 1,067 1,154 1,231 

Surface Water 3,619 3,655 4,277 4,648 

Surface Water % of 

Total Water Demand 
78.2% 77.4% 78.8% 79.1% 

9.2.2.3   Source of Water for Agricultural Activities under Water Conservation Scenario 

The predicted distribution of total water demand by source of water under the water conservation 

scenario is presented in Table 9.12. The amount of surface water demand is reduced from the 

baseline scenario’s level. This demand is reduced from 3,697 dam
3 

in 2060 under the baseline 

scenario to only 2,873 dam
3
 – a reduction of 22.3% of the baseline level.  

Table 9.12: Agricultural Water Demand by Source of Water in the Lake Winnipegosis 

Basin, Water Conservation Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture 4,630 4,403 4,143 3,967 

Groundwater 1,011 1,066 1,069 1,094 

Surface Water 3,619 3,337 3,075 2,873 

Surface Water % of Total 

Water Demand  
78.2% 75.8% 74.2% 72.4% 

 

9.2.3 Agricultural Water Consumption 

A part of the total water demand by agriculture is returned to the original source. The 

methodology applied to estimate water consumption was described in previous water basin 
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reports. The estimated water consumption for agricultural demands under the three study 

scenarios is presented in this section. 

9.2.3.1 Agricultural Water Consumption under Baseline Scenario 

Not all water removed from a water body (source) for agricultural purposes is lost because 

portion is delivered back to the original source.
46

 In the Lake Winnipegosis Basin, for the 

baseline scenario, these estimates are presented in Table 9.13.  In 2010, the agriculture in the 

basin consumed 3.8 thousand dam
3
 of water, drawn largely from surface water bodies. By 2060, 

it is estimated that their water consumption will increase to 4.0 thousand dam
3
. In all four time 

periods, the consumption of water amounts ranges from 82.5 to 83.3% of the total water intake.  

Table 9.13: Water Consumption for Agricultural Demands by Source of Water,  

Lake Winnipegosis Basin, Baseline Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 

3,821 3,912 3,974 4,033 

Groundwater  970 1,028 1,094 1,133 

Surface Water 2,851 2,884 2,880 2,899 

Total Consumption as  

% of Water Intake 
82.5% 82.9% 83.1% 83.3% 

 

9.2.3.2 Agricultural Water Consumption under Climate Change Scenario 

Water consumption for agriculture purposes under the climate change scenario is presented in 

Table 9.14.  By 2060, agricultural activities are estimated to consume 4,845 dam
3
 of water 

annually. The return flows as a proportion of total water intake under this scenario are slightly 

lower than those estimated for the baseline scenario. 

9.2.3.3 Agricultural Water Consumption under Water Conservation Scenario 

Under the assumption that irrigators and other water users in agricultural production adopt water 

conservation practices, the total water consumption will decrease to 3.5 thousand dam
3
 by 2040 

and 3.4 dam
3
 by 2060 (Table 9.15). By 2060, water consumption levels will be 84.7% of the 

2010 level.  

                                                 

 

46
 This return flow may be contributed at a different location from the water intake location. Thus, this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 
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Table 9.14: Water Consumption for Agricultural Demands by Source of Water, Lake 

Winnipegosis Basin, Climate Change Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 

3,821 3,913 4,477 4,845 

Groundwater  970 1,028 1,138 1,218 

Surface Water 2,851 2,885 3,339 3,627 

Total Consumption as  

% of Water Intake 
82.5% 82.9% 82.4% 82.4% 

 

Table 9.15: Water Consumption for Agricultural Demands by Source of Water, Lake 

Winnipegosis Basin, Water Conservation Scenario, 2010-2060  

Particulars 
Total Water Consumption  in dam

3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 

3,821 3,674 3,479 3,354 

Groundwater  970 1,031 1,058 1,086 

Surface Water 2,851 2,642 2,421 2,269 

Total Consumption as  

% of Water Intake 
82.5% 83.4% 84.0% 84.6% 

 

 

9.2.4 Summary of Agricultural Water Demand 

In the Lake Winnipegosis Basin, agriculture is a prominent industry and a major water user. The 

major requirements are for crop production (through irrigation and pesticide spraying by dryland 

farmers) and for livestock production. In addition, smaller amounts of water are also needed for 

greenhouses, nurseries, and for aquaculture.  

The total agricultural water demand in the basin is estimated to increase from 4,630 dam
3
 in 

2010 to 4,842 dam
3
 by 2060 – growth of 4.6% from the 2010 level.  Climate change will bring 

forth further increases in these levels (Figure 9.4). Under the climate change scenario, agriculture 

may demand 5,879 dam
3
 of water by 2060. The adoption of water conservation measures can 

bring a reduction in the level of water demand to 3,967 dam
3
 per annum.   
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In the Lake Winnipegosis Basin, most of the agricultural demands will withdraw water from 

surface water bodies.  In the future, surface water will constitute a higher proportion of the total 

agricultural use. However, not all of the water withdrawn is lost, since a portion of it is returned.  

It is estimated that at present 82.5% of the water withdrawn by agriculture is consumed; by 2060, 

this proportion will increase to 83.3%.   

 

Figure 9.4: Trend in Total Agricultural Water Demand in the Lake Winnipegosis Basin, 

under Study Scenarios, 2010-2060 

 

9.3 Industry/Mining Water Demand 

There are no mining, oil and gas production, manufacturing and power generation activities in 

the Lake Winnipegosis Basin. Water demand for this sector was assumed to be zero.  

9.4 Municipal Water Demand 

The population of Lake Winnipegosis Basin resides in various types of communities –towns and 

villages, First Nation’s Reserves, or on farms and non-farm unincorporated settlements. Some of 

these communities have municipal water systems, while others do not. Their total water demand 

was estimated as a sum of types of water demands. The total municipal/domestic level water 

demand was a product of per capita water demand and population of the given community. Data 

on water demand and the populations of various types of communities were obtained from the 

Saskatchewan Watershed Authority.  

9.4.1 Overview of Estimation 

The methodology for the estimation of municipal/domestic water demand was designed by 

estimating population for various communities and their respective water demands on a per 

capita basis (for a list of communities located in the Lake Winnipegosis Basin see Appendix 

Table H.4). For details on estimation methodology, see Section 3.6 in Kulshreshtha et al. 

(2012a).  
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The Lake Winnipegosis Basin is expected to maintain its current population levels until 2060, 

and it shows an urbanization trend. At present, 44% of the inhabitants of the basin reside in 

urban centers, and this proportion is assumed to increase to 57% by 2060.  Rural communities 

display an inverse trend in comparison with the previous category. First Nations’ communities 

have the highest growth rates in the basin and are expected to double their population, before 

2060. Table 9.16 presents variables that affect the domestic water demand in the Lake 

Winnipegosis Basin.  

Table 9.16: Estimated Variables Affecting Domestic Water Demand in the Winnipegosis 

 River Basin, 2010 

Category 
2010 

Population 

Water 

Demand per 

capita in m
3 

Proportion of Surface 

Water to Total Water 

Demand 

Towns > 1000 4,910 159.23 7.34% 

Towns < 1000 1,668 124.12 0.0% 

Villages 1,638 172.62 83.0% 

Rural Non-Farm 1,307 172.62 83.0% 

Rural Farm 5,166 172.62 83.0% 

First Nations 423 133.27 50.0% 

 

Water demand per capita was one of the coefficients employed to estimate future water demand. 

Rural communities recorded higher per capita water demand, whereas the lowest water demand 

per capita levels belonged to smaller urban and First Nations’ communities.   

 

For water sources to supply domestic water demand, rural communities draw water mostly from 

surface water sources, whereas towns use mostly groundwater sources. First Nations’ 

communities rely equally on both surface and groundwater. With a limited amount of 

information on the water source for this type of consumption, hypotheses were developed to 

estimate these values.  

9.4.2 Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand was forecasting the population of the Lake 

Winnipegosis Basin. Regression analysis (ordinary least squares) method was employed to 

forecast the future population (see Appendix, Table H.4). Out of three tested models – linear, 

curvilinear, and logarithmic regression – the most suitable model was chosen to predict future 

values. In the cases where time did not show a trend, a different approach was applied: specific 

growth/decline rates were employed. The methodological steps undertaken were the same as 

those for the Qu’Appelle River Basin population projections (for details, see Section 4.5 in 

Kulshreshtha et al. (2012a)). 
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The population in the Lake Winnipegosis Basin is expected to maintain its current levels of 

13,872 for some time. However, by 2060, an increase of 1.9% in the population of the basin is 

expected (Table 9.17). The results also indicate an increase of urban communities, whereas the 

rural population is expected to diminish by nearly 30% by 2060. First Nations’ communities are 

expected to increase by more than twofold. 

Table 9.17: Population Projection for Communities, Lake Winnipegosis Basin  

for 2010 - 2060 

Category 
Population 2060 Population 

as % of 2010 2010 2020 2040 2060 

Towns > 1000 4,440 4,762 5,477 6,301 41.9% 

Towns < 1000 1,374 1,393 1,432 1,471 7.1% 

Villages 1,201 1,131 1,003 890 -25.9% 

Rural Non-Farm 1,307 1,176 1,046 915 -30.0% 

Rural Farm 5,166 4,649 3,720 3,616 -30.0% 

First Nations 384 486 690 894 111.3% 

Total Population 13,872 13,598 13,368 14,087 1.9% 

  

The second phase in forecasting future water demand was estimating the water demand per 

capita coefficients. Regression analysis was carried out to determine the effect of population and 

time on per capita water consumption over time. The estimations were done individually for each 

type of community located in the Lake Winnipegosis Basin. Results of regression analysis are 

presented in Appendix, Table G.6. 

 

In order to estimate the future water demand per capita for each type of community, two types of 

factors were included: trend over time, which could be reflective of water conservation and other 

factors,
47

 and size of the community. Villages and larger towns indicated an effect of size of the 

community. For the First Nations’ centers, the last five-year (2005-2009) average water demand 

was utilized as the per capita water demand for 2010, 2040 and 2060 (Table 9.18). Having 

limited information on the rural non-farm and farm population, the study assumes that the water 

demand coefficients will be similar to the other rural communities’ levels of consumption. 

9.4.2.1. Municipal Water Demand, Baseline Scenario 

For the baseline scenario estimates were calculated after on a simplifying assumption. The 

hypothesis was that past trends will continue in the Lake Winnipegosis Basin. The expected 

                                                 

 

47
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reasons for the decline is required. 
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values for water demand for the baseline scenario are presented in Table 9.19. The total water 

demand is expected to decrease by 37% by 2060, from 2,480 to 1,558 dam
3
. The stagnant 

population of the river basin combined with the diminishing volume of water consumption at the 

per capita level offer logical justification for this decrease. 

Table 9.18: Adjusted Domestic Water Demand Coefficients (m
3
/capita)  

for Baseline Scenario, Lake Winnipegosis Basin 

Community Type 
Water Demand per Capita (m

3
) 

2010 2020 2040 2060 

Towns > 1000 159.23 144.16 115.56 89.61 

Towns < 1000 124.12 124.12 124.12 124.12 

Villages 172.62 154.87 123.39 97.10 

Rural Non-Farm 172.62 154.87 123.39 97.10 

Rural Farm 172.62 154.87 123.39 97.10 

First Nations 133.27 133.27 133.27 133.27 

9.4.2.2. Municipal Water Demand, Climate Change Scenario 

The total water demand for domestic purposes under the Climate Change Scenario represents a 

product of the adjusted water demand coefficient and the population as used for the baseline 

scenario (see Appendix Table G.7). The underlying assumption was that climate change will 

increase the water demand per capita coefficients by 2.4 % by 2040 and 5% by 2060. The details 

on the methodology of incorporating climate change into the water demand per capita coefficient 

can be found in Section 5.2 of Kulshreshtha et al. (2012a). Water demand levels under this 

scenario are also presented in Table 9.19. Under a climate change scenario, it is expected that 

current levels of water consumption will increase by nearly 3% by 2060 in comparison with the 

baseline scenario estimates. 

9.4.2.3. Municipal Water Demand, Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario for the Lake 

Winnipegosis Basin was similar to procedures followed for the climate change scenario. 

Adjusted water demand coefficients were used to estimate the total water demand (see Appendix, 

Table G.8). The methodological details on including water conservational measures into the 

water demand per capita coefficient can be found in Section 5.3 of Kulshreshtha et al. (2012a). 

Results for this scenario are shown in Table 9.19. The conservational scenario is expected to 

produce a reduction in total domestic water demand, which in 2060 is expected to be 1,512 dam
3
, 

or is nearly 2% lower than levels under the baseline scenario. 

9.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for 2010 - 2060 period under the three 

study scenarios is presented in Figure 9.5. Under climate change in 2060, the basin will 
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experience a 3% increase in municipal/domestic water demand, whereas under the water 

conservation scenario, a reduction of 2% is possible.  

 

Table 9.19: Estimated Municipal/Domestic Water Demand for the Lake Winnipegosis 

Basin, Study Scenarios, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

2060 as % of 2010 

Level 
2010 2020 2040 2060 

Baseline Scenario 

Towns > 1000 782 759 700 624 -20.1% 

Towns < 1000 207 210 216 222 7.1% 

Total Urban Domestic Water Demand 989 969 916 846 -14.4% 
Villages 282 238 168 118 -58.3% 
Rural Non-Farm 226 182 129 89 -60.6% 
Rural Farm 892 720 459 351 -60.6% 

Total Rural Water Demand 1,399 1,141 756 557 -60.2% 

First Nations 56 65 92 119 111.3% 

Other domestic water demand 35 35 35 35 0.0% 

Total Municipal/Domestic Water Demand 2,480 2,209 1,799 1,558 -37.2% 

Climate Change Scenario 
Towns > 1000 782 759 717 656 -16.15% 
Towns < 1000 207 210 221 233 12.44% 

Total Urban Domestic Water Demand 989 969 938 888 -10.16% 
Villages 282 238 172 123 -56.25% 
Rural Non-Farm 226 182 132 93 -58.66% 
Rural Farm 892 720 470 369 -58.66% 

Total Rural Water Demand 1,399 1,141 775 585 -58.17% 

First Nations 56 65 94 125 121.91% 

Other domestic water demand 35 35 36 37 5.00% 

Total Municipal/Domestic Water Demand 2,480 2,209 1,842 1,635 -34.04% 

Water Conservation Scenario 
Towns > 1000 782 755 692 606 -22.46% 
Towns < 1000 207 209 213 215 3.98% 

Total Urban Domestic Water Demand 989 963 905 822 -16.92% 
Villages 282 237 166 114 -59.54% 
Rural Non-Farm 226 181 127 86 -61.77% 
Rural Farm 892 716 453 341 -61.77% 

Total Rural Water Demand 1,399 1,134 747 541 -61.32% 

First Nations 56 64 91 116 105.21% 

Other domestic water demand 35 35 34 34 -2.90% 

Total Municipal/Domestic Water 

Demand 

2,480 2,196 1,777 1,512 -39.00% 
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Figure 9.5: Total Municipal/Domestic Water Demand for the Lake Winnipegosis Basin  

Under Study Scenarios, 2010 – 2060 

 

9.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands are served both by surface water bodies as well as by 

underground aquifers. A summary of this water demand for the baseline scenario is shown in 

Table 9.20. Almost 50% of its total is supplied by surface water bodies, and it is assumed to 

decrease by 2060 to 36%.  

Table 9.20: Total Municipal/Domestic Water Demand by Source,  

Lake Winnipegosis Basin 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total Surface Water Demand 1,247 1,035 725 568 

Total Groundwater demand 1,232 1,174 1,074 989 

Total Water Demand 2,480 2,209 1,799 1,558 

Surface Water % of T otal 50.3% 46.9% 40.3% 36.5% 

 

9.4.5 Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost, for a portion is returned into the original 

surface water bodies. Although some water may be returned to groundwater sources, the current 
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knowledge of aquifer recharge rates and related information are relatively poor; therefore, it is 

typically assumed that all groundwater withdrawn is lost. The total consumption of water for 

municipal/domestic purposes is shown in Table 9.21. For details on the methodology, see 

Section 3.6 in Kulshreshtha et al. (2012a).  

The total water consumption under the baseline scenario for 2010 was estimated at 1,807 dam
3
, 

which is about 73% of the total water withdrawn. Thus, 27% of their intake is returned to the 

original water source in some shape.
48

 By 2060, the amount of water consumed decreases and its 

proportion to total water intake changes to nearly 63%.Under climate change and water 

conservation scenarios, although consumption levels do change, their proportion to total water 

demand does not change considerably.  

Table 9.221: Water Intake and Consumption for Municipal/Domestic Water Demands, 

Lake Winnipegosis Basin, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 

  Baseline Scenario 

Total Water Intake  2,480 2,209 1,799 1,558 

Water Consumption 1,807 1,550 1,176 982 

Consumption as a % of Intake 72.9% 70.2% 65.4% 63.1% 

  Climate Change Scenario 

Total Water Intake  2,480 2,209 1,842 1,635 

Water Consumption 1,807 1,550 1,205 1,031 

Consumption as a % of Intake 72.9% 70.2% 65.4% 63.1% 

  Water Conservation Scenario 

Total Water Intake  2,480 2,196 1,777 1,512 

Water Consumption 1,807 1,541 1,162 954 

Consumption as a % of Intake 72.9% 70.2% 65.4% 63.1% 

 

9.5 Recreational Water Demand 

9.5.1. Overview of Estimation 

Lake Winnipegosis Basin houses two recreational sites, Greenwater Provincial Park and 

Kipabiskau Regional Park. In 2009, approximately 166,420 visits occurred at the Greenwater 

                                                 

 

48
 Cities with municipal water and sewer systems have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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provincial park. This provincial park saw an increase in visitation of 56% in comparison with the 

2004 levels (Ministry of Tourism, 2009). Information on Kipabiskau recreational site visitation 

levels was not available.   

In 2010, the water used for maintenance purposes in both recreational sites was 21,082 m
3
. 

Greenwater Provincial Park has as a main source of water supply surface water, whereas the 

other recreational site located in the Lake Winnipegosis Basin demands groundwater. 

For water demand at both recreation sites, a regression analysis was undertaken by using data for 

the 1995-2009 period. 

9.5.2. Estimating Future Recreational Water Demand 

Recreational sites require water for maintenance and for supporting visitor services. In the 

following sections, the three scenarios are presented. 

9.5.2.1. Recreational Water Demand, Baseline Scenario 

This water demand has two components: one, a variable level of demand related to visitor 

services, which is determined by the number of visitors to the site; and two, a fixed level of water 

required to maintain office services, lawns, and other facilities. Unfortunately, details on these 

two types of water demands were not available and consequently, analysis was undertaken by 

applying total water demand for the recreational sites.  

This water demand is shown in Table 9.22. The water demand for these sites in 2010 was 21.08 

dam
3
. These estimates indicate an increase in water demand of nearly 51% for the recreational 

sites’ maintenance by 2060. In addition, the future projection of visitors is a complex exercise 

since many factors could affect these levels. One major factor among these is the size of the 

water body at these sites, and other quality related aspects. The quality of a site deteriorates as 

congestion to a site increases, unless infrastructure and other facilities are improved accordingly. 

The size of the water body is related to changes in the hydrological regime of the region, but 

such projections were considered beyond the scope of this study. 

Table 9.22: Estimated Recreational Water Demand for the Lake Winnipegosis Basin, 

Study Scenarios, 2010 - 2060 

Scenario 

Total Municipal/Domestic 

Water Demand in dam
3
 

2060 as % 

of 2010 

Level 

Change 

%from 

Baseline 
2010 2020 2040 2060 

Baseline Scenario 21.08 21.48 26.13 31.79 50.8% 0.0% 

Climate Change Scenario 21.08 21.48 26.76 33.38 58.3% 5.0% 

Water Conservation Scenario 21.08 21.35 25.82 30.86 46.4% -2.9% 
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9.5.2.2. Recreational Water Demand, Climate Change Scenario 

Urban and rural recreation, scenery, wildlife habitat, and fisheries are all strongly affected by the 

quantity and quality of water and all of these are affected by climate change (Cooper, 1990). 

Hydrological droughts result in low stream flows and low lake levels. These conditions will 

likely reduce some of the recreational activities, such as boating and sport fishing, among others. 

Drought conditions may also place some restrictions on recreational activities (open fires for 

campers), and cause a loss of proximity of water from the beach area, among others. These 

activities may also be reduced.  

Recreational site maintenance may also increase from higher temperatures and lower 

precipitation. Assuming the same change as assumed for the domestic water demand (2.4% and 

5% increase in water demand by 2040 and 2060, respectively), the estimated water demand is 

shown in Table 9.22. Under a climate change scenario, water demand is expected to increase by 

5% of the baseline levels. 

9.5.2.3. Recreational Water Demand, Water Conservation Scenario 

Water conservation in recreational related water demands is hard to estimate, since some of the 

recreational activities depend on water availability. For recreational site maintenance, some 

water conservation practices can be applicable. Assuming these measures may result in a similar 

reduction as that shown for the municipal water systems’ current and future water demand. 

These estimates are shown in Table 9.22. This water demand for the adoption of water 

conservation measures could be as low as 87 dam
3
 by 2060. Under this scenario, a reduction of 

2.9% in water demand is expected.  

9.6 Indirect Anthropogenic Water Demand 

The balancing of water demand against supply requires an examination of all water demands. 

Included among these demands are those that result from natural processes or policy regulations. 

These demands are not related to any direct or indirect human demand of water. Therefore, in 

this study, they are called indirect anthropogenic water demands. Three such amounts included 

in this category of water demands are evaporation, apportionment, and environmental water 

demands.  These water demands are explained below. 

9.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and the size 

of the water body are the two most important determinants for this type of water demand. This 

water demand calculation was based on these two factors, as described in previous basin reports. 

9.6.1.1 Evaporation Water Demand under Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Lake Winnipegosis Basin are presented 

in Table 9.23.  These values were estimated for the current situation (time period). It was 
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assumed that factors affecting evaporation (temperature, precipitation, and sunny days, among 

others) will remain unchanged over the next 50 year period, except for conditions under climate 

change. Therefore, for the baseline scenario, 2010 estimates were accepted as estimates for all 

three future time periods.  

On an annual basis, some 7,516 dam
3 

of water is lost to evaporation. Greenwater Lake has the 

highest evaporation losses in this basin, accounting for 80% of evaporation losses. Other water 

bodies are smaller in surface area, and therefore, do not lose as much water to evaporation.  

 

Table 9.23: Evaporation Losses of Lakes, Lake Winnipegosis  

Basin, 2010 – 2060 

Particulars Evaporation Losses in dam
3
 

2010 2020 2040 2060 

McBride Lake 1,500 1,500 1,575 1,650 

Piwei Lake 16 16 17 18 

Barrier Lake - - - - 

Greenwater Lake 6,000 6,000 6,300 6,600 

Total 7,516 7,516 7,892 8,268 

 

9.6.1.2 Evaporation Water Demand under Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Lake Winnipegosis Basin are presented 

in Table 9.23 (last two columns representing levels under climate change). The base evaporation 

losses are applied to estimate the water losses for 2010 and 2020, while the base evaporation loss 

is increased by 5% for 2040 and 10% for 2060 the total amount of water lost to evaporation is 

estimated at 8,268 dam
3
 by 2060.  

9.6.1.3 Evaporation Water Demand under Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, these values 

were assumed to be the same as those under the baseline scenario. It is recognized that there may 

be technological measures that can reduce evaporation losses; such knowledge is still in a 

development stage, and is consequently, not considered in this study. 

9.6.2 Apportionment Water Demand 

No evidence was found in the Prairie Provinces Water Board data base that any of the rivers or 

tributaries in the Lake Winnipegosis Basin is subject to apportionment. The apportionment water 

demand for this reason was assumed to be zero. 
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9.6.3 Environmental Water Demand 

Greater evaporation created by longer ice-free periods and higher temperatures is likely to 

severely impact waterfowl in the basin in years with low spring water levels of marshes and 

sloughs.  Although there may be some water allocated for such uses, much of this water is for 

covering the evaporative water losses, which are included above. For this reason, this water 

demand was set equal to zero.  

9.6.4    Instream Flow Requirements  

In the Lake Winnipegosis Basin no evidence was found to support a minimum flow requirement. 

For this reason, this water demand was set equal to zero for the current and future time periods.  

9.7 Summary of Water Demand in Lake Winnipegosis Basin 

A summary of total water demand in the Lake Winnipegosis Basin is presented in Tables 9.24 o 

9.26 for baseline, climate change, and water conservation scenarios, respectively. Under the 

baseline scenario, the total direct anthropogenic water demand in the basin is estimated at 6.4 

thousand dam
3
 that, together with the indirect anthropogenic water demand of 7.5 thousand 

dam
3
, yields a total water demand of 14.6 thousand dam

3
.  

 

Table 9.24: Summary of Total Water Demand for the Lake Winnipegosis Basin 

under Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 4,630 4,721 4,783 4,842 

Industry/Mining 0 0 0 0 

Municipal/Domestic 2,480 2,209 1,799 1,558 

Recreation 21.08 21.48 26.13 31.79 

Total Direct Anthropogenic Water 

Demand 

7,131 6,951 6,608 6,431 

Indirect Anthropogenic Water Demand 7,516 7,516 7,516 7,516 

Total Water Demand 14,647 14,467 14,124 13,947 

% Increase in Direct Anthropogenic Water 

Demand Over 2010 
 -2.5% -7.3% -9.8% 

% Increase in Total Water Demand Over 

2010 

 -1.2% -3.6% -4.8% 

 

Under the climate change scenario, water demand is expected to increase both for the direct 

anthropogenic and indirect anthropogenic types of demands. By 2060, the total direct 

anthropogenic water demand will increase to 7.4 thousand dam
3
, leading to a total water demand 

of 15.7 thousand dam
3
.  
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Table 9.25: Summary of Total Water Demand for the Lake Winnipegosis Basin 

under Climate Change Scenario, 2010-2060 

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Agriculture 4,630 4,721 5,430 5,879 

Industry/Mining 0 0 0 0 

Municipal/Domestic 2,480 2,209 1,777 1,512 

Recreation 21.08 21.48 26.76 33.38 

Total Direct Anthropogenic Water 

Demand 

7,131 6,951 7,234 7,424 

Indirect Anthropogenic Water Demand 7,516 7,516 7,892 8,268 

Total Water Demand 14,647 14,467 15,126 15,692 

% Increase in Direct Anthropogenic Water 

Demand Over 2010 
 -2.5% 1.4% 4.1% 

% Increase in Total Water Demand Over 

2010 
 -1.2% 3.3% 7.1% 

 

Similar to other river basins, the Lake Winnipegosis Basin has a direct anthropogenic water 

demand that will decline from the levels estimated under baseline scenario. These results are 

shown in Table 9.26. The total water demand in 2060 will decline to 13 thousand dam
3
 under 

this scenario as compared with 13.9 thousand dam
3
 under the baseline scenario – a reduction of 

6.6%. A trend in these water demands is shown in Figure 9.6. Although there is a tendency in the 

total water demand to decline under baseline and water conservation scenarios, climate change 

could impart an increase in these levels.  

  

Table 9.26: Summary of Total Water Demand for Lake Winnipegosis Basin 

under Water Conservation Scenario, 2010-2060 

Activity Water Demand in dam
3
 for 

2010 2020 2040 2060 

Agriculture 4,630 4,403 4,143 3,967 

Industry/Mining 0 0 0 0 

Municipal/Domestic 2,480 2,196 1,777 1,512 

Recreation 21.08 21.35 25.82 30.86 

Total Direct Anthropogenic 

Water Demand 

7,131 6,621 5,946 5,510 

Indirect Anthropogenic Water 

Demand 

7,516 7,516 7,516 7,516 

Total Water Demand 14,647 14,137 13,462 13,026 

% Increase in Direct Anthropogenic 

Water Demand Over 2010 

 -7.2% -16.6% -22.7% 

% Increase in Total Water Demand 

Over 2010 
 -3.5% -8.1% -11.1% 
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Figure 9.6: Overview of Trend in the Lake Winnipegosis Basin, under Study Scenarios, 

2010-2060 

  

 
Fir River, near Hudson Bay, Lake Winnipegosis Watershed 

Photo courtesy of Lowell Kotko 
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Chapter 10 

Northern  River Basins  

(Saskatchewan Basins # 9, 10, 13, and 14) 

This chapter presents estimated water demand for the Northern River Basins. It is divided into 

seven sections. Section 10.1 presents the location of the basin within Saskatchewan and 

discusses its salient features. Estimated water demand levels for agricultural, industry/mining, 

municipal/domestic, and recreation are presented in the Sections 10.2 to 10.5, respectively. In 

Section 10.6, various indirect anthropogenic water demands are presented. The chapter ends with 

a summary of all water demands for these four northern basins.   

10.1  Overview 

The Northern River Basins comprise four river basins – Churchill River Basin, Lake Athabasca 

Basin, Kazin River Basin, and Kasba Lake Basin. The four watersheds cover the northern half of 

the province. In Saskatchewan, the Churchill River Basin extends from the western Alberta/ 

Saskatchewan interprovincial border to the eastern Saskatchewan/ Manitoba border. It represents 

the largest river basin within the province. Their river basin contains the mainstream Churchill 

River, along with various other rivers, creeks, and lakes. The basin is further divided into four 

sub-basins: (1) Beaver River Basin (2) Churchill River Basin (3) Reindeer River Basin and (4) 

Lake Wollaston Watershed.  The Churchill River Basin is part of the larger Nelson River Basin 

that drains in Hudson Bay. Figure 10.1 shows all four northern watersheds and their location 

within the province.   

The Athabasca Lake Watershed is located north of Churchill River Basin, and it extends from the 

western interprovincial border towards the eastern interprovincial boundary, north of Wollaston 

Lake area. It is part of the larger Great Slave Lake Watershed. The Athabasca Lake Watershed 

contains three watersheds: (1) Athabasca River Basin (2) Clearwater River Basin (3) Black Lake 

Watershed and (4) Athabasca Lake Watershed.   

The Tazin River Basin is situated in the extreme northwest side of the province, straddling the 

Saskatchewan/Northwest Territories interprovincial boundary. It is the smallest river basin in 

Saskatchewan and it flows north to join Taltson River, a tributary of Great Slave Lake (Halliday, 

2009).  

The Kasba Lake Watershed, the second smallest watershed in the province, is located in the 

northeastern corner of Saskatchewan, along the Manitoba – Saskatchewan interprovincial border.  
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There are several dams across the northern half of the province, and most of them are 

hydroelectric dams operated by SaskPower. Island Falls Dam, on Churchill River and situated 

near Sandy Bay, is a hydroelectric dam that generates 101 MW, but also regulates the flows 

outside the province, into Manitoba. The Churchill River is subject to MAA regulations. In the 

Athabasca Lake Watershed, there are three hydroelectric dams located near Uranium City. These 

dams are part of the Athabasca Hydroelectricity System and generate approximately 23 MW 

(SaskPower, 2011).  

 
Figure 10.1: Map of Saskatchewan Northern River Basins 

 

Consumptive water demands in the northern watersheds are small. Some mining and 

manufacturing activities are encountered in the Churchill and Athabasca Watersheds (Halliday, 

2009). For the other two northern watersheds, Kasba River and Tazin Lake Basin, there are no 

records of water demand. These were therefore assumed to have no water demand.  

In terms of land use, the northern half of the province is covered by evergreen needleleaf forests 

and shrubland for the most part, as shown in Table 10.1. Crop production is limited to only 

26,700 ha, which is a comparatively small area within the province.  
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Table 10.1: Land Use in the Northern River Basins, 2010 

Land Cover Area 
Area in 

km
2
 

% of Total 

Area 

Total Area        310,804  100.0% 

Evergreen Needleleaf Forest Area        160,567  51.7% 

Mixed Forest Area              612  0.2% 

Disturbance Area*        42,040  13.5% 

Shrubland Area         25,644  8.3% 

Grassland Area         12,314  4.0% 

Low Vegetation and Barren Area           3,929  1.3% 

Cropland and Cropland with Woodland 

Area  
            267  0.1% 

Snow and Ice Area         13,235  4.3% 

Other Land Cover Area**        21,653  7.0% 

*The disturbance area category refers to forest disturbance, which can be caused by 

changes in forest structure or composition resulting from natural events such as fire, 

flood, or wind, from mortality caused by insect or disease outbreaks, or from human-

caused events such as forest harvesting. 

**The other land cover area category consists of water, urban and built-up areas. 

      Source: Statistics Canada (2000). 

 

The total population in these four basins was estimated at 58,279 (Table 10.2). Although the 

basin is physically very large, it is sparsely populated. These basins’ population constitutes about 

5% of the provincial population. 

These river basins are populated by people of First Nation’s ancestry. As shown in Figure 10.2, 

42% of the total basin population is of this ancestry. This population has shown a rapid rate of 

growth since 1995, particularly in the Churchill River Basin, where it grew by 960% over the 

1995 population.  

The largest community is the basin is the Town of Meadow Lake, located in the Churchill River 

Basin. In 2010, it had a population of 7,675 people. There are other towns in the basin as well, 

but those with a population over 1000 people have declined over 1995-2010 period. However, 

smaller towns have shown an increase in their populations.  

Relatively speaking, the farm and rural non-farm population is smaller in this basin relative to 

other basins of Saskatchewan. This stands to reason since arable land is not plentiful in the basin, 

and the major preoccupation of the people is in other primary industries.  
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Table 10.2: Estimated Population of Churchill and Athabasca River Basin  

by Type of Communities, Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Churchill River Basin 

Meadow Lake*        5,150         7,675  49.0% 

Towns > 1000*       14,430        13,439  -6.9% 

Towns < 1000*        1,109         1,443  30.1% 

Villages*        2,034         3,046  49.8% 

Rural Non-Farm Note 1        1,843  -- 

Rural Farm Note 1        5,166  -- 

First Nations*        2,060        21,839  960.1% 

Comparable
#
 Total Population 24,783 47442 91.4% 

Total Churchill River Basin        54,451   

Athabasca River Basin 

Villages*           233            243  4.3% 

First Nations*        1,776         1,944  9.5% 

Total Athabasca River Basin***        2,009         2,187  8.9% 

Unorganized District 18** (UIN 18)        1,753         1,641  -6.4% 

Comparable
#
 Total Population 28,545 51,270 79.6% 

Total Population -- 58,279 -- 
#
 Comparable population refers to all the communities where population estimates are 

available for both time periods. 
* Population for 2010 based on 2011 Census values and for 1995, based on SWA records 

** Population for 2010 based on 2011 Census values and for 1995, based on 1996 Census values 

*** Total would not add since numbers are for different time periods. 

Note 1 These populations could not be estimated 

Source: SWA (2010), and Statistics Canada (2012a) 

 

 

 

 

 

 

 

 

 

 

Figure 10.2: Distribution of Total Population of Northern Basis  

for 2010, by Type of Communities 
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To estimate water demand levels for various socio-economic activities, a basis for this estimation 

was developed. This basis was level of physical activity. Since data for various socio-economic 

activities are routinely reported for administrative regions, these data had to be converted to the 

river basin scale. This step was enabled through developing a correspondence between the river 

basin and administrative regions. These data are presented in Appendix I (Table I.1 for Census 

Divisions, Table I.2 for Census Agriculture Districts, and in Table I.3 for Rural Municipalities 

and Unorganized area). 

10.2 Agricultural Water Demand 

Using the methodology described in previous basin reports for Saskatchewan (see for details, 

Kulshreshtha et al., 2012a), current (2010) water demand levels for various activities related to 

agricultural water demand were estimated. This procedure was followed by projecting water 

demands for three time periods: 2020, 2040, and 2060. For all four time periods, the agricultural 

water demand was estimated for three study scenarios: Baseline, Climate Change, and Water 

Conservation scenarios. These results are presented in this section.  

The agricultural water demand was disaggregated by five types of demands, and estimates were 

made for each of these types. These estimates are presented in this section. The presentation is 

divided into the same four sections as noted earlier – Irrigated crop production, Dryland crop 

production, Livestock, Greenhouses and Nurseries, and Aquaculture.  

10.2.1 Total Agricultural Water Demand 

As noted above, the basin has a smaller area of arable lands. The total area under farms is 

estimated at 1.6 million acres (Table 10.3). This land is occupied by 1,178 farms with an average 

area per farm of 1,404 acres – slightly smaller than the average farm size of 1,668 acres in 

Saskatchewan. This difference perhaps reflects the limited amount of land available that is 

suitable for crop and livestock production activities. Most of the farm land area is concentrated 

around Meadow Lake in the south west corner of the Northern Basins. Annual crop production is 

a major activity on the agricultural land of this basin. Cereal crops account for over half the crop 

area in the Northern Basins, with oilseed crops comprising 35% and 9.1% devoted to pulses.   

 

In spite of the difference in climate (relative to the semi-arid southwest corner of the province), 

the basin does have some irrigation. The area under irrigation is 2,962 acres with 96% using the 

backflood irrigation method. All the area is under private irrigation development, as there are no 

irrigation districts in the Northern Basins. A distribution of the irrigated area by system of 

irrigation is shown in Table 10.4.   
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Table 10.3: Physical Agricultural Description of the  

Northern Basins, 2010 

Particulars (Units) Value 

Number of Farms         1,178  

Total Area of Farms (Acres)  1,653,358  

Average Size of the farm (Acres)         1,404  

Land in Crops (Acres)     909,336  

Tame Hay or Seeded Pasture (Acres) 

(Acres) (Acres) 

    193,933  

Natural Land for Pasture (Acres)     441,209  

Other Land (Acres)     108,880  

Irrigated Area (Acres)       2,962  

% Zero Tillage 69.7% 
Source: Statistics Canada Agricultural Census 2011. 

 

 

 

Table 10.4: Area under Irrigation by Type of System,  

Northern Basins, 2010 

Irrigation System Area Percent 

Wheelmove 75 2.5% 

Pivot - 0.0% 

Linear - 0.0% 

Misc. Sprinklers 40 1.3% 

Surface - 0.0% 

200 mm Backflood 126 4.3% 

Misc. Backflood 2,721 91.9% 

Remainder - 0.0% 

Total Irrigated Area 2,962 100.0% 
Source: Saskatchewan Ministry of Agriculture (2011a) and the SWA, 2011b 

 

 

Cow-calf production is the main livestock activity with annual feedlot production of about 7% of 

the annual calf crop. Approximately 0.9% of the cattle feedlots in Saskatchewan are in these 

basins. In addition, the hog sector accounts for only 0.3% of the breeding sows and 1.1% of the 

market hogs of the Saskatchewan values. The dairy sector is small, having only 1.7% of the 

provinces dairy cattle in 2010. Poultry production is not a significant livestock sector in the 

Northern Basins, as it accounts for only 0.3% of Saskatchewan production. Detailed data on 

number of livestock and poultry for the Northern Basins are presented in Table 10.5. The area of 

greenhouses in the Northern Basins for 2010 was estimated at 1.3 acres, with some aquaculture 

reported in this basin.  
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Table 10.5: Estimated Livestock Population in the Northern Basins, 

by Type of Animals, 2010 

Livestock Type 

Number 

in 2010 Livestock Type 

Number in 

2010 

Total Cattle and Calves Other Livestock 

Bulls 2,797 Bison       2,568  

Milk Cows 501 Horses       4,311  

Beef Cows 56,308 Goats          372  

Milk Heifers 254 Llamas          221  

Beef Replacement Heifers 9,610 Bees       4,011  

Feedlot 14,108 Deer          675  

Calves 50,098 Poultry and Egg Sector 

Hog Sector Laying Hens     16,001  

Sows          289  Pullets          823  

Suckling Pigs       6,302  Broilers     10,144  

Weaned Pigs       1,822  Other Poultry          857  

Growing Finishing Pigs       1,822  Turkeys (M)       2,801  

Boars            11  Turkeys (F)       1,867  

Sheep Sector Sheep Sector 

Rams 48 Breeding 228 

Ewes 971 Slaughter 727 
Source: Statistics Canada (2011a), Saskatchewan Ministry of Agriculture (2011b),  

Sask Pork (2011), and the Saskatchewan Turkey Producers Marketing Board (2011). 

 

In this section, all different types of agricultural water demands are summarized for the three 

study scenarios. On account of their minimal water demands, the greenhouses, nurseries, and 

aquaculture requirements were combined into a single category. Separate water demand 

estimates were made for irrigation, dryland farming, and livestock. As noted above, all estimates 

were made for four time periods and under the three study scenarios.  

10.2.1.1   Total Agricultural Water Demand under Baseline Scenario 

The projected water demand for the agriculture sector for the baseline scenario in the Northern 

River Basins is presented in Table 10.6. Crop water demand (irrigation and pesticide spraying) is 

the biggest component, of which irrigation is expected to account for 82% of the agricultural 

sector’s water demand in the Northern River Basins in 2060.  The dairy and beef cattle sectors 

are the next largest component of water demand. By 2060, the basin could see an increase in this 

water demand by 2.1% -- from 7.8 thousand dam
3
 to 8 thousand dam

3
. Much of this increase will 

be a result of livestock expansion in the basin. Over the study period, the dominance of irrigation 

is not reduced, as shown in Figure 10.3. Although livestock water demand does increase, it still 

is not as large as the irrigation water demand. 
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Table 10.6: Agricultural Water Demand in the Northern River Basins for the Baseline 

Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 6,383 6,383 6,383 6,383 

Livestock 1,381 1,468 1,510 1,544 

Pesticide 33 33 33 33 

Other  Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 
25 25 26 27 

Total Agricultural Water Demand 
7,821 7,909 7,952 7,986 

%  Change over 2010 Level   1.1% 1.7% 2.1% 

 

 

 

Figure 10.3: Agricultural Water Demand in the Northern River Basins by Major  

Activities, 2010, Baseline Scenario 

 

10.2.1.2   Total Agricultural Water Demand under Climate Change Scenario 

Climate change, through increased average temperatures and a higher frequency of droughts, will 

impart a significant increase to the water demand for agricultural purposes. In the Northern River 

Basins, this water demand will increase to 9.8 thousand dam
3
, which is 25.5% higher than that 
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calculated for 2010. Compared to the baseline scenario, the climate change impact by 2040 will 

show an increase by 15% in agricultural water demand. By 2060, an increase in this water 

demand by 23% is likely (Table 10.7). 

Table 10.7: Agricultural Water Demand in the Northern River Basins for Climate Change 

Scenario, 2010 – 2060  

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 6,383 6,383 7,492 8,115 

Livestock 1,381 1,468 1,553 1,636 

Pesticide 33 34 34 35 

Other Agricultural (Greenhouses, 

Nurseries, and Aquaculture) 

25 25 26 27 

Total Agricultural  7,821 7,910 9,105 9,813 

%  Change over 2010 Level   1.1% 16.4% 25.5% 

% Change over Baseline Scenario   0.0% 14.5% 22.9% 

 

10.2.1.3   Total Agricultural Water Demand under Water Conservation Scenario 

The potential adoption of water conservation offers a way to reduce agricultural water demand in 

the basin. These results are shown in Table 10.8. Under this scenario, the total agricultural water 

demand in 2060 may be almost 6.4 thousand dam
3
, some 20.2% lower than the baseline scenario.  

Table 10.8: Agricultural Water Demand in the Northern River Basins for Water 

Conservation Scenario, 2010 – 2060   

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Irrigation 6,383 5,760 5,249 4,830 

Livestock 1,381 1,468 1,465 1,497 

Pesticide 33 33 30 16 

Other (Greenhouses, Nurseries, and 

Aquaculture) 

25 25 26 27 

Total Agricultural Water Demand 7,821 7,286 6,770 6,370 

%  Change over 2010 Level   -6.8% -13.4% -18.6% 

% Change over Baseline Scenario 0.0% -7.9% -14.9% -20.2% 
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10.2.2   Source of Water for Agricultural Activities  

Depending on the location of a water demand, some of the agricultural water demands have to be 

satisfied from surface water bodies, while others may be obtained through drawing groundwater. 

In this section, the total agricultural water demand from these two sources is estimated.  

10.2.2.1   Source of Water for Agricultural Activities under Baseline Scenario 

These results are shown in Table 10.9. Livestock water being spread out in the southwest corner 

of the Northern River Basins is equally dependent on groundwater and surface water. In contrast, 

for crop production, and particularly for irrigation, the water demand is obtained from surface 

water bodies. For agriculture as a whole, surface water sources are more important than are 

groundwater sources, as 86-87% of the total water demand is from surface water bodies.   

Table 10.9: Agriculture Surface Water Estimates by Type of Demand, Northern River 

Basins, Baseline Scenario, 2010 – 2060  

Type of Water Demand 

Amount of Surface Water in dam
3
 in  

2010 2020 2040 2060 

Livestock 

Dairy and Cattle 649 690 711 727 

Hog Sector 0 0 1 1 

Sheep 1 2 2 2 

Other Livestock 32 33 33 33 

Poultry and Egg 1 1 1 1 

Total Livestock Surface 

Water Demand 

683 726 746 763 

% of Total Water 

Demand 

49.5% 49.4% 49.4% 49.4% 

Crop 

Irrigated 6,063 6,063 6,063 6,063 

Pesticide 26 26 26 26 

Greenhouse and 

Aquaculture 
5 5 5 5 

Total Crop Surface 

Water Demand 
6,095 6,095 6,095 6,095 

% of Total Water 

Demand  

94.6% 94.6% 94.6% 94.6% 
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Table 10.10: Agricultural Water Demand by Source of Water in the Northern River 

Basins, Baseline Scenario, 2010 – 2060  

Particulars Amount of Water in dam
3
 in 

2010 2020 2040 2060 

Total Agriculture 

Water Demand 
7,821 7,909 7,952 7,986 

Groundwater 1,044 1,088 1,111 1,129 

Surface Water 6,778 6,821 6,841 6,858 

Surface Water % of 

Total Water Demand 
86.7% 86.2% 86.0% 85.9% 

 

10.2.2.2   Source of Water for Agricultural Activities under Climate Change Scenario 

The estimated results for the climate change scenario are presented in Table 10.11. Water 

withdrawals from surface water bodies in 2060 will increase from 6.8 thousand dam
3
 (under the 

baseline scenario) to 8.6 thousand dam
3
 under this scenario. This represents an increase of 26% 

over the baseline scenario. Climate change will slightly increase the dependence of agriculture 

on surface water bodies, as now 86.7% of the total agricultural water demand is withdrawn from 

this source.  

Table 10.11: Agricultural Water Demand by Source of Water in the  

Northern River Basins, Climate Change Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture 7,821 7,910 9,105 9,813 

Groundwater 1,044 1,089 1,133 1,176 

Surface Water 6,778 6,821 7,972 8,637 

Surface Water % of 

Total Water Demand 

86.7% 86.2% 87.6% 88.0% 

 

10.2.2.3   Source of Water for Agricultural Activities under Water Conservation Scenario 

The distribution of total water demand by source of water under the water conservation scenario 

is presented in Table 10.12. The amount of surface water demand is reduced from the baseline 

scenario, lowering from 6,857 dam
3 

in 2060 under the baseline scenario to only 5,269 dam
3
 – a 

reduction of 23% of the baseline level.  
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Table 10.12: Agricultural Water Demand by Source of Water in the Northern River 

Basins, Water Conservation Scenario, 2010 – 2060  

Particulars 
Total Water Demand in dam

3
 

2010 2020 2040 2060 

Total Agriculture 7,821 7,286 6,770 6,370 

Groundwater 1,044 1,088 1,087 1,101 

Surface 6,778 6,198 5,683 5,269 

Surface Water % of 

Total Water Demand 

86.7% 85.1% 83.9% 82.7% 

 

10.2.3   Agricultural Water Consumption 

A part of the total water demand by agriculture is delivered back to the original source. The 

methodology for estimating water consumption was described in previous water basin reports. 

The estimated water consumption for agricultural demands under the three study scenarios is 

presented below. 

10.2.3.1   Agricultural Water Consumption under Baseline Scenario 

Not all water removed from a water body (source) for agricultural purposes is lost. In fact, a 

portion is returned into the original source.
49

 In the Northern River Basins, for the baseline 

scenario, these estimates are presented in Table 10.13. In 2010, agriculture in the basin 

consumed 6.2 thousand dam
3
 of water, most of which was drawn from surface water bodies. By 

2060, it is estimated that agricultural water consumption will increase to 6.4 thousand dam
3
. In 

all four time periods, the consumption of water amounts to 80% of the total intake.  

Table 10.13: Water Consumption for Agricultural Demands by Source of Water,  

Northern River Basins, Baseline Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 
6,226 6,313 6,356 6,391 

Groundwater  964 1,012 1,085 1,108 

Surface Water 5,262 5,302 5,271 5,283 

Total Consumption as  

% of Water Intake 

79.6% 79.8% 79.9% 80.0% 

                                                 

 

49
 This return flow may be contributed at a different location for the water intake location. Thus, this amount of 

water is not available to other users at intake location. However, it may be available to downstream users. 
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10.2.3.2   Agricultural Water Consumption under Climate Change Scenario 

Water consumption for agriculture purposes under the climate change scenario is presented in 

Table 10.14.  As the amount of water required for district irrigation increases under this scenario, 

so does the water consumption level. By 2060, agricultural activities are estimated to consume 

7,785 dam
3
 of water annually. The return flows as a proportion of total water intake under this 

scenario are slightly lower than those calculated for the baseline scenario. 

10.2.3.3   Agricultural Water Consumption under Water Conservation Scenario 

Under the assumption that irrigators and other water users in agricultural production adopt water 

conservation practices, the total water consumption will decrease to 5.5 thousand dam
3
 by 2040 

and 5.2 thousand dam
3
 by 2060 (Table 10.15). By 2060, the water consumption levels will be 

80.7% of the 2010 level.  

Table 10.14: Water Consumption for Agricultural Demands by Source of Water,  

Northern River Basins, Climate Change Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 

6,226 6,314 7,232 7,785 

Groundwater  964 1,012 1,103 1,150 

Surface Water 5,262 5,302 6,129 6,635 

Total Consumption as  

% of Water Intake 
79.6% 79.8% 79.4% 79.3% 

 

Table 10.15: Water Consumption for Agricultural Demands by Source of Water, Northern 

River Basins, Water Conservation Scenario, 2010-2060  

Particulars Total Water Consumption  in dam
3
 

2010 2020 2040 2060 

Total Agriculture Water 

Consumption 

6,226 5,846 5,458 5,163 

Groundwater  964 1,019 1,066 1,085 

Surface Water 5,262 4,827 4,392 4,078 

Total Consumption as  

% of Water Intake 
79.6% 80.2% 80.6% 81.0% 

 

10.2.4 Summary of Agricultural Water Demand 

In the Northern River Basins, agriculture is not a prominent industry, but some water is 

demanded for these purposes. It is required for crop production (through irrigation and pesticide 

spraying by dryland farmers) and for livestock production. In addition, smaller amounts are also 
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needed for greenhouses, nurseries and for aquaculture. In the future, irrigation activity is 

expected to be constant in the basin.  

The total agricultural water demand in the basin is estimated to increase from 7,821 dam
3
 in 

2010 to 7,986 dam
3
 by 2060 – an increase of 2.1% of the 2010 level.  Climate change will bring 

forth further increases in these levels. Under the climate change scenario, agriculture could 

demand 9,813 dam
3
 of water by 2060. The adoption of water conservation measures could bring 

a reduction in the level of water demand to 6,370 dam
3
 per annum.  These trends over time are 

shown in Figure 10.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.4: Trend in Total Agricultural Water Demand in the Northern River Basins, 

under Study Scenarios, 2010-2060 

In the Northern River Basins, most of the agricultural demands are met through withdrawals 

from surface water bodies.  In the future, surface water will constitute a slightly higher 

proportion of total water demand for agriculture.  However, not all of the water withdrawn is 

lost, since a portion of it is returned, particularly from irrigation districts. It is estimated that, 

although at present 79.6% of the water withdrawn by agriculture is consumed by 2060 this 

proportion will increase to 80%.  However, a more aggressive adoption of irrigation by private 

irrigators can perhaps change this proportion.  

10.3 Industry/Mining Water Demand 

Mining: Uranium mining is the major activity in the Northern Basins, with four mines in 

production and the mine at Cigar Lake which will be in production by 2020.  Water coefficients 

were estimated for the two mines were estimated at 0.917 and 0.118 dam
3
 per tonne of U3O8 for 

Rabbit Lake and McArthur River mines, respectively.   
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There is also a gold mine at Seebee. The water demand coefficient for this mine was estimated at 

0.96 dam
3
 per tonne of gold mined. Given that uranium or other mines typically have a 

productive life of 15 to 25 years, it is assumed for the purposes of estimating water demand that 

mines of similar production will be brought on line over the 2020 to 2060 period. A list of 

various mining operations in the basin is presented in Table 10.16. 

Table 10.16: Mining Activity in the Northern River Basins, 2010 

Corporation Location Source of Water Production 

Uranium   Tonnes U3O8 

Rabbit Lake Rabbit Lake Surface 1,769.5 

Cluff Lake Athabasca Closed Closed 

McArthur River Key Lake Surface 9,029.0 
Key Lake Key Lake Groundwater 

Cigar lake Athabasca Basin Surface Not in Production 

McClean Lake McClean Lake Surface 1,388.0 

Gold   Tonnes 

Claude Resources Seebe Groundwater 14.706 

 

Oil and Natural Gas: Heavy oil production from the North Lloyd formation in the Northern 

Basins in Saskatchewan is a significant user of water in this basin.  Oil and gas activity in this 

basin accounted for approximately 22.4% of the vertical wells and 6.6% of the horizontal wells 

drilled in Saskatchewan in 2010 (Saskatchewan Ministry of Energy and Resources, 2011). 

Manufacturing: The main manufacturing activities in the Northern Basins that demand water 

outside of the municipal system are two forest products plants at Meadow Lake, an orientated 

strand board (OSB) and a pulp mill. The OSB has an estimated coefficient of 0.829 dam
3
 per 

million board feet, with a production of 65 million board feet in 2010 for a water demand of 

53.89 dam
3
. The pulp mill used 590.1 dam

3
 in 2010 in producing 900,000 tonnes of pulp for a 

coefficient of 0.000655664 dam
3
 per tonne of pulp. 

Power Generation: SaskPower has four hydroelectric generating facilities in the basin, with a 

total installed capacity of 124 MW which could increase to 316 by 2040.  An estimated water 

demand in 2010 of 1,106,728 dam
3
 for the hydro stations was calculated, given the installed 

capacity and the water requirement coefficient of 8,925 dam
3
 per MW

50
. Their water demand is 

non-consumptive because all the water is available for downstream demands. In addition, 

SaskPower has one natural gas plant at Meadow Lake with an installed capacity of 63 MW; it 

                                                 

 

50
 This value was estimated from SaskPower (20111b) using Coteau Creek data. 
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required an estimated 53 dam
3
 of water in 2010. Natural gas generation of electricity in this basin 

could increase to 102 MW by 2060.   

The total water demand for various industry/mining activities in the basin is presented in this 

section. It is divided into two sub-sections: Sub-Section 10.3.1 describes the mining water 

demand, while Sub-Section 10.3.2 addresses the estimation of manufacturing water demand. The 

latter section included water demand under the three study scenarios. 

10.3.1 Summary of Industry/Mining Water Demand 

The industrial and mining water demand by sector is presented in Sections 10.3.1.1 to 10.3.1.3 

for baseline, climate change, and conservation scenarios, respectively. Electricity generation by 

hydroelectric dams currently has the largest demand for water among the sectors in the Northern 

River Basins, but this demand is non-consumptive in nature.   

10.3.1.1   Total Industry/Mining Water Demand under Baseline Scenario 

The industrial and mining water demand by sectors is presented in Table 10.17 for the baseline 

scenario. The total water demand for these purposes is estimated at 6,184 dam
3
 during 2010. This 

water demand level will decrease to 4,685 dam
3
, primarily as a result of the uranium sector’s 

reduced production at the Key Lake uranium mine. At present, manufacturing demands 10.4% of 

the total water for this sector, will increase to 14.6% by 2060. Power generation water demand 

will increase to 2.6% of the total by 2060, in comparison to its current 0.9% of the total. 

However, this calculation excludes the water released for hydroelectric power generation. 

Because this is a non- consumptive demand, it is not considered as an expended amount to 

calculate as a water use. In 2010, water demand for hydroelectric power generation will be 1.1 

million dam
3
, increasing to 1.7 million dam

3 
as new generating capacity is added. Within the 

mining activities, uranium mining is the largest user of water in the basin, a status which will 

continue to 2060. Overall, mining is the major demand of water for industry/mining purposes, as 

shown in Figure 10.5. 

10.3.1.2   Total Industry/Mining Water Demand under Climate Change Scenario 

 

The climate change impacts the total water demand for the industry/mining sector by slightly 

increasing the water demand levels, as shown in Table 10.18. Total water demand under this 

scenario is higher by 1.7% of the baseline water demand level in 2040 and 3.6% higher by 2060. 
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Table 10.17: Total Industry/Mining Water Demand in the Northern River Basins, Baseline 

Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 4,460 3,530 3,600 3,672 

Oil and Gas 1,028 1,380 828 207 

Manufacturing 644 657 670 683 

Power Generation 53 76 96 122 

Total Basin Water Demand 6,184 5,642 5,194 4,685 

Hydroelectric Power Generation Water 

Release 
1,106,728 1,106,728 1,713,643 1,713,643 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.5: Distribution of Total Industry/Mining Water Demand in the  

Northern River Basins, 2010, Under Baseline Scenario 

 

Table 10.18: Total Industry/Mining Water Demand in the Northern River Basins, Climate 

Change Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 4,460 3,530 3,672 3,819 

Oil and Gas 1,028 1,380 828 207 

Manufacturing 644 657 683 711 

Power Generation 53 76 98 127 

Total Basin Water Demand 6,184 5,642 5,281 4,864 

Hydroelectric Power Generation Water 

Release 1,106,728 1,106,728 1,713,643 1,713,643 
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10.3.1.3   Total Industry/Mining Water Demand under Water Conservation Scenario 

 

On account of several water conservation measures available to the industry/mining sector, its 

water demand level may be reduced over the baseline scenario. Results are shown in Table 

10.19. These changes will be observed by 2020, when water demand for this sector is estimated 

at 5,344 dam
3
, or 5.3% lower than that predicted under the baseline scenario. By 2060, there is a 

potential to reduce this water demand by 4.3% to 4,481 dam
3
. Water conservation for power 

generation from natural gas is based on the current water cooled technology, which demands 

1,011 litres per MWh. This technology will be replaced by air cooled technology that requires 

only 21 litres per MWh (Zulkoski, 2012). Considering the useful life of the plant, some of the 

newer technology can be employed by 2040 and by 2060, there will be full employment. Thus, 

water conservation measures do offer a positive potential for reducing water demand. Much 

depends on adoption of these practices which are decided by other factors, the most important of 

which is the total cost of water to the water user. If the cost is low, little attention may be paid to 

reducing water demand levels.  

Table 10.19: Total Industry/Mining Water Demand in the Northern River Basins, Water 

Conservation Scenario, 2010-2060  

Activity Water Demand in dam
3
 

2010 2020 2040 2060 

Within Basin Water Demand 

Mining 4,460 3,459 3,528 3,599 

Oil and Gas 1,028 1,173 704 176 

Manufacturing 644 644 657 670 

Power Generation 53 68 58 37 

Total Basin Water Demand 6,184 5,344 4,946 4,481 

Hydroelectric Power Generation Water 

Release 
1,106,728 1,106,728 1,713,643 1,713,643 

 

10.3.2 Industry/Mining Water Demand by Source of water 

The water demand by source for each industry sector for the baseline, climate change, and 

conservation scenarios are presented in Tables 10.20 to 10.22. Surface water is used primarily 

for potash production, whereas groundwater is used for oil and gas production in the basin. In 

2010, surface water demand was 3,659 dam
3
, which increases to 3,836 dam

3
 by 2060. The 

groundwater demand decreases as a result of lower gas and oil production activity. Thus, in 

2010, 59.1% of total water demand for this sector is obtained from surface water, which 

increases to 81.9% by 2060. This increase in proportion is merely because of reduction in 

groundwater demand; the importance of surface water does not change in the three study 

scenarios. 
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Table 10.20: Industry/Mining Within Basin Water Demand in the Northern River Basins 

by Source of Water, Baseline Scenario, 2010-2060 

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Mining 
Surface 3,553 3,515 3,585 3,657 

Groundwater 907 14 15 15 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 1,028 1,380 828 207 

Manufacturing 
Surface 54 55 56 57 

Groundwater 590 602 614 626 

Power Generation 
Surface 53 76 96 122 

Groundwater 0 0 0 0 

Total Water Demand 
Surface 3,659 3,646 3,737 3,836 

Groundwater 2,524 1,996 1,456 848 

 

Table 10.21: Industry/Mining Within Basin Water Demand in the Northern River Basins 

by Source of Water, Climate Change Scenario, 2010-2060  

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Mining 
Surface 3,553 3,515 3,657 3,803 

Groundwater 907 14 15 16 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 1,028 1,380 828 207 

Manufacturing 
Surface 54 55 57 60 

Groundwater 590 602 626 651 

Power Generation 
Surface 53 76 98 127 

Groundwater 0 0 0 0 

Total Water 

Demand 

Surface 3,659 3,646 3,812 3,990 

Groundwater 2,524 1,996 1,469 874 

 

10.3.3 Water Consumption by the Industry/Mining Sector 

For some industry/mining activities, a portion of the total water intake is returned into the 

original source. This return flow is used for estimating the water consumption by their sector. 

Results are shown in Tables 10.23 to 10.25 for the baseline, climate change, and water 

conservation scenarios. Water consumption for the Northern River Basins’ industry/mining 

demand is very high. It is estimated that somewhere between 97 to 99% of total water intake is 

lost in the production process.   
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Table 10.22: Industry/Mining Within Basin Water Demand in the Northern River Basins 

by Source, Water Conservation Scenario, 2010-2060  

Sector 
Source of 

Water 

Amount of Water in dam
3
 

2010 2020 2040 2060 

Mining 
Surface 3,553 3,445 3,514 3,584 

Groundwater 907 14 14 15 

Oil and Gas 
Surface 0 0 0 0 

Groundwater 1,028 1,173 704 176 

Manufacturing 
Surface 54 54 55 56 

Groundwater 590 590 602 614 

Power Generation 
Surface 53 68 58 37 

Groundwater 0 0 0 0 

Total Water 

Demand 

Surface 3,659 3,567 3,626 3,677 

Groundwater 2,524 1,777 1,320 804 

 

Table 10.23: Industrial Water Consumption, Northern River Basins under Baseline 

Scenario, 2010-2060  

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 4,460 3,530 3,600 3,672 

Oil and Gas 1,028 1,380 828 207 

Manufacturing 644 657 670 683 

Power generation 2 2 3 3 

Water Consumption 6,134 5,569 5,101 4,565 

Water Intake 6,184 5,642 5,194 4,685 

Water Consumption % of Water Intake 99.2% 98.7% 98.2% 97.4% 

 

Table 10.24: Industrial Water Consumption, Northern River Basins under Climate  

Change Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 4,460 3,530 3,672 3,819 

Oil and Gas 1,028 1,380 828 207 

Manufacturing 644 657 683 711 

Power generation 2 2 3 4 

Water Consumption 6,134 5,569 5,186 4,741 

Water Intake 6,184 5,642 5,281 4,864 

Water Consumption % of Water 

Intake 
99.2% 98.7% 98.2% 97.5% 
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Table 10.25: Industrial Water Consumption, Northern River Basins under Water 

Conservation Scenario, 2010-2060 

Industry Water Demand in dam
3
 

2010 2020 2040 2060 

Mining 4,460 3,459 3,528 3,599 

Oil and Gas 1,028 1,173 704 176 

Manufacturing 644 644 657 670 

Power generation 2 2 2 1 

Water Consumption 6,134 5,278 4,891 4,446 

Water Intake 6,184 5,344 4,946 4,481 

Water Consumption % of Water Intake 99.2% 98.8% 98.9% 99.2% 

 

10.4. Municipal Water Demand  

The population of the Northern River Basins resides in various types of communities – cities, 

towns and villages, First Nations’ Reserves, or on farms and non-farm unincorporated 

settlements. Some of these communities have municipal water systems, while others do not. 

Even though there are four river basins included in the Northern River Basins category, only two 

of them are populated: Churchill and Athabasca River Basins. The total water demand was 

estimated as a sum of types of water demands. The total municipal/domestic level water demand 

was a product of per capita water demand and population of a given community. Data on water 

demand and population of various types of communities were obtained from the Saskatchewan 

Watershed Authority.  

10.4.1. Overview of Estimation 

The methodology for the estimation of municipal/domestic water demand was designed by 

estimating populations for various communities and their respective water demand on a per 

capita basis (for a list of communities located in the Churchill and Athabasca River Basins see 

Appendix Table I.4 for the Churchill River Basin, and Appendix Table I.5 for the Athabasca 

River Basin). For details on estimation methodology, see Section 3.6 in Kulshreshtha et al. 

(2012a).  

In 2010, the Churchill River Basin housed 93% of the population located in the northern area of 

the province. The rest of the northern inhabitants resided in the Athabasca River Basin. First 

Nations’ communities are the most prevalent in this area. The two river basins housed in 2010 

nearly 2,400 aboriginals, representing 41% of the entire population of the region. There were no 

communities in either Tazin or Kasba River Basins. 

Meadow Lake is the only city in the northern area of the province. The entire urban population 

resides in the Churchill River Basin and accounts for 39% of the total northern inhabitants. The 

rural population accounts for nearly 18% of the population of the basins. Churchill and 
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Athabasca River Basins have currently a total population of 58,279. This value also includes the 

1,641 people residing in the northern part of the province, included by Statistics Canada under 

unorganized division 18. Table 10.26 presents variables that affect the domestic water demand in 

the Northern River Basins.  

Water demand per capita was one of the coefficients applied to estimate future water demand. 

For Meadow Lake this coefficient was calculated as the average of the last five years (2005-

2009), since it did not indicate a trend over time or an effect in relation to the community size. In 

depth research at the community level is necessary for a better understanding of future patterns 

of the water demand per capita coefficient. Similar calculations were undertaken for both First 

Nations and rural communities. Since no information was available on the water demand of 

communities located in the Athabasca River Basin, the assumption was made that the 

consumption at the per capita level would be similar to that estimated for the Churchill River 

Basin.  

Table 10.26: Estimated Variables Affecting Domestic Water Demand in the Northern 

 River Basins, 2010 

Category 
2010 

Population 

Water 

Demand per 

Capita in m
3 

Proportion of Surface 

Water to Total Water 

Demand 

Churchill River Basin  

City** 7,675 112.22 100.0% 

Towns > 1000* 13,439 143.37 69.7% 

Towns < 1000* 1,443 93.97 60.2% 

Villages* 3,046 121.77 63.9% 

Rural Non-Farm*** 1,843 121.77 63.9% 

Rural Farm*** 5,166 121.77 63.9% 

First Nations* 21,839 123.19 100.0% 

Total Population CRB 54,451   

Athabasca River Basin 

Villages*             243  121.77 63.9% 

First Nations*          1,944  123.19 100.0% 

Total Population Athabasca 

River Basin 
         2,187    

Unorganized Division 18*          1,641  123.19 100.0% 

Total Northern Population
#
        58,279    

 * Population based on 2011 Census values 

** Population based on 2010 SWA values 

*** Population based on 2010 values 

# Total would not add since numbers are for different time periods. 

Source: SWA (2010), SWA (2011) and Statistics Canada (2011). 
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Regarding water sources for domestic water demand, Meadow Lake demands only surface water, 

whereas towns demand somewhere in between 60-70% surface water. First Nations’ 

communities rely only on surface water. Since there is a limited amount of information on the 

water source for such consumption, hypotheses were developed to estimate these values.  

10.4.2. Estimating Future Municipal Water Demand 

The first step in estimating municipal water demand was forecasting the population of the 

Northern River Basins. Regression analysis (ordinary least squares) method was used to forecast 

the future population (see Appendix, Table I.6). Out of three tested models – linear, curvilinear, 

and logarithmic regression – the most suitable model was chosen to predict future values. In the 

cases where time did not show a trend, a different approach was applied: specific growth/decline 

rates were employed. The methodological steps undertaken were the same as those employed for 

the Qu’Appelle River Basin population projections (for details, see Section 4.5 in Kulshreshtha 

et al., 2012a). The population of the Northern River Basins is expected to increase from its 

current levels of 58,279 to 107,592 by 2060 – an increase of approximately 85% (Table 10.27). 

First Nations’ communities are expected to increase their share in the total population, from their 

current 41% to 51% by 2060. Even though the urban population is also expected to increase from 

22,557 to 39, 645, their share of the total population will decrease by 2060 by 2%. The northern 

rural population is estimated to slowly increase by 2060 from 10,298 to 11,711. The population 

included in the Unorganized Division 18 moderately decreases by 2060 by 31%
51

.  

The second phase in forecasting future water demand was estimating the water demand per 

capita coefficients. Regression analysis was carried out to determine the effects of population 

and time on per capita water consumption over time. The estimations were done individually for 

each type of community located in the Northern River Basins. In order to estimate the future 

water demand per capita for each type of community, two factors were included: trend over time, 

which could be reflective of water conservation and other factors,
52

 and size of the community. 

Only larger towns indicated an effect of size of the community. Results of this analysis are 

presented in Appendix Table I.7. For the rest of the population centers the last five-year (2005-

2009) average water demand was utilized as the per capita water demand for 2010, 2040, and 

2060 (Table 10.28). 

                                                 

 

51
 Population estimates for northern residents included in Unorganized Division 18 were realized using assumptions 

based on limited data. For a better understanding of future population developments in the northern areas of the 

province, further research is recommended. 

52
 Based on the simple analysis of these communities, these other factors could not be identified. A community by 

community study of reasons for the decline is required. 
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Table 10.27: Population Projection for Communities, Northern River Basins for 2010, 

2020, 2040, and 2060 

Category 
Population Change in 2060 

Population as 

% of 2010 
2010 2020 2040 2060 

Churchill River Basin 
Meadow Lake 7,675 8,697 10,741 12,785 66.6% 
Towns > 1000 13,439 15,570 19,833 24,096 79.3% 
Towns < 1000 1,443 1,643 2,131 2,764 91.6% 
Villages 3,046 3,828 5,077 6,325 107.7% 
Rural Non-Farm 1,843 1,659 1,474 1,290 -30.0% 
Rural Farm 5,166 4,649 3,720 3,616 -30.0% 
First Nations 21,839 23,147 36,238 49,330 125.9% 
Total Population Churchill 

River Basin 

54,451 59,194 79,214 100,206 84.0% 

Athabasca River Basin 

Villages 243 290 385 480 97.4% 
First Nations 1,944 2,710 4,243 5,776 197.1% 
Total Population 

Athabasca River Basin 
2,187 3,001 4,628 6,256 186.1% 

Unorganized Division 18 1,641 1,523 1,312 1,129 -31.2% 

Total Northern River 

Basins Population 
58,279 63,718 85,154 107,592 84.6% 

 

Table 10.28: Adjusted Domestic Water Demand Coefficients (m3/Capita)  

for Baseline Scenario, Northern River Basins 

Community Type 
Water Demand per Capita (m

3
) 

2010 2020 2040 2060 

Meadow Lake CRB* 112.22 112.22 112.22 112.22 

Towns > 1000 CRB* 143.37 129.64 106.00 86.67 

Towns < 1000 CRB* 93.97 93.97 93.97 93.97 

Villages CRB* 121.77 121.77 121.77 121.77 

Rural Non-Farm CRB* 121.77 121.77 121.77 121.77 

Rural Farm CRB* 121.77 121.77 121.77 121.77 

First Nations CRB* 123.19 123.19 123.19 123.19 

Villages Assiniboine River Basin 121.77 121.77 121.77 121.77 

First Nations Assiniboine River 

Basin 
123.19 123.19 123.19 123.19 

Unorganized Division 18 123.19 123.19 123.19 123.19 

  * CRB = Churchill River Basin 
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10.4.2.1. Municipal Water Demand, Baseline Scenario 

For the baseline scenario, estimates were calculated following a simplifying assumption. The 

hypothesis was that past trends will continue in the Northern River Basins. However, future 

water consumption estimates for these communities require more accurate forecasts of 

population and of the adoption rate of water conservation technology. The expected values for 

water demand for the baseline scenario are presented in Table 10.29. The total water demand is 

expected to increase by 66% by 2060, from 7,310 to 12,137 dam
3
.  

10.4.2.2. Municipal Water Demand, Climate Change Scenario 

The total water demand for domestic purposes under the climate change scenario represents a 

product of the adjusted water demand coefficient and the population as used for the baseline 

scenario (see Appendix, Table I.8). The underlying assumption was that climate change will 

increase the water demand per capita coefficients by 2.4% by 2040 and 5% by 2060. 

Comprehensive details on the methodology of incorporating climate change into the water 

demand per capita coefficient can be found in Section 5.2 of Kulshreshtha et al. (2012a). Water 

demand levels under this scenario are also presented in Table 10.29 (Middle Section). Under a 

climate change scenario, it is expected that current levels of water consumption will increase by 

nearly 74% by 2060. 

10.4.2.3. Municipal Water Demand, Conservation Scenario 

The estimation of domestic water demand under a water conservation scenario for the Northern 

River Basins was similar to procedure followed for the climate change scenario. Adjusted water 

demand coefficients were used to estimate the total water demand (see Appendix I.9). 

Methodological details on including water conservational measures into the water demand per 

capita coefficient can be found in Section 5.3 of Kulshreshtha et al. (2012a). Results for this 

scenario are shown in Table 10.29 (Bottom Section). Employing a conservational scenario is 

expected to produce a reduction in total domestic water demand; this total in 2060 is expected to 

be 11,647 dam
3
, which is nearly 5% lower than the estimation under the baseline scenario. 

10.4.3. Municipal Water Demand Summary 

A summary of total municipal/domestic water demand for the 2010 - 2060 period under the three 

study scenarios is presented in Figure 10.6. Under climate change in 2060, the basin will 

experience a 5% increase in municipal/domestic water demand, whereas under the water 

conservation scenario, a reduction of 4% is possible.  

10.4.4. Source of Water for Municipal/Domestic Water Demand 

Municipal/domestic water demands are served both by surface water bodies and by underground 

aquifers. A summary of this water demand for the baseline scenario is shown in Table 10.30. 

Almost 85% of the total water demand is supplied by surface water bodies, and it is assumed to 

increase by 2060 to nearly 90%.  
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Table 10.29: Estimated Municipal/Domestic Water Demand for the Northern River Basins, 

Study Scenarios, 2010 - 2060 

Category 

Total Municipal/Domestic 

 Water Demand in dam
3
 

Change in 

2060 as % 

of 2010 

Level 2010 2020 2040 2060 

Baseline Scenario 

Meadow Lake 861 976 1,205 1,435 66.6% 

Towns > 1000 1,927 2,019 2,102 2,088 8.4% 

Towns < 1000 136 154 200 260 91.6% 

Total Urban Domestic Water Demand 2,924 3,149 3,508 3,783 29.4% 

Villages 401 502 665 829 106.9% 

Rural Non-Farm 224 202 180 157 -30.0% 

Rural Farm 629 566 453 440 -30.0% 

Total Rural Water Demand 1,254 1,270 1,298 1,426 13.7% 

First Nations 2,930 3,185 4,987 6,789 131.7% 

Unorganized Division 18 202 188 162 139 -31.2% 

Total Municipal/Domestic Water Demand 7,310 7,792 9,954 12,137 66.0% 

Climate Change Scenario 

Meadow Lake 861 976 1,234 1,507 74.9% 

Towns > 1000 1,927 2,019 2,153 2,193 13.8% 

Towns < 1000 136 154 205 273 101.1% 

Total Urban Domestic Water Demand 2,924 3,149 3,592 3,972 35.9% 

Villages 401 502 681 870 117.2% 

Rural Non-Farm 224 202 184 165 -26.5% 

Rural Farm 629 566 464 462 -26.5% 

Total Rural Water Demand 1,254 1,270 1,329 1,497 19.4% 

First Nations 2,930 3,185 5,107 7,128 143.3% 

Unorganized Division 18 202 188 165 146 -27.7% 

Total Municipal/Domestic Water Demand 7,310 7,792 10,193 12,744 74.3% 

Water Conservation Scenario 

Meadow Lake 861 952 1,115 1,255 45.8% 

Towns > 1000 1,927 1,905 2,077 2,028 5.2% 

Towns < 1000 136 153 198 252 86.0% 

Total Urban Domestic Water Demand 2,924 3,011 3,390 3,535 20.9% 

Villages 401 473 657 805 100.9% 

Rural Non-Farm 224 191 177 153 -32.0% 

Rural Farm 629 534 448 428 -32.0% 

Total Rural Water Demand 1,254 1,199 1,282 1,385 10.4% 

First Nations 2,930 3,166 4,927 6,592 125.0% 

Unorganized Division 18 202 186 160 135 -33.2% 

Total Municipal/Domestic Water Demand 7,310 7,562 9,759 11,647 59.3% 
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Figure 10.6: Total Municipal/Domestic Water Demand for the Northern River  

Basins under Study Scenarios, 2010 – 2060 

 

Table 10.30: Total Municipal/Domestic Water Demand by Source,  

Northern River Basins, 2010 - 2060 

Particulars 
Water Demand in dam

3
 

2010 2020 2040 2060 

Total surface water demand 6,220 6,661 8,770 10,887 

Total Groundwater demand 1,090 1,131 1,184 1,250 

Total Water Demand 7,310 7,792 9,954 12,137 

Surface Water % of Total 85.1% 85.5% 88.1% 89.7% 

 

10.4.5. Water Consumption for Municipal/Domestic Water Demand 

Not all water withdrawn (also called intake) is lost because a part of this water is returned into 

the original surface water bodies. Although some water may be returned to groundwater sources, 

the present knowledge of aquifer recharge rates and related information are relatively poor; 

therefore, it is typically assumed that all groundwater withdrawn is lost. The total consumption 

of water for municipal/domestic purposes is shown in Table 10.31. For details on methodology, 

see Section 3.6 in Kulshreshtha et al. (2012a).  
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Table 10.31: Water Intake and Consumption for Municipal/Domestic Water Demands, 

Northern River Basins, Study Scenarios, 2010 – 2060 

Particulars 
Water Quantity in dam

3
 

2010 2020 2040 2060 

  Baseline Scenario 

Total Water Intake  7,310 7,792 9,954 12,137 

Water Consumption 5,322 5,650 7,569 9,564 

Consumption as a % of Intake 72.8% 72.5% 76.0% 78.8% 

  Climate Change Scenario 

Total Water Intake  7,310 7,792 10,193 12,744 

Water Consumption 5,322 5,650 7,750 10,043 

Consumption as a % of Intake 72.8% 72.5% 76.0% 78.8% 

  Water Conservation Scenario 

Total Water Intake  7,310 7,562 9,759 11,647 

Water Consumption 5,322 5,515 7,454 9,243 

Consumption as a % of Intake 72.8% 72.9% 76.4% 79.4% 

 

The total water consumption under the baseline scenario for 2010 was estimated at 5,322 dam
3
, 

which is about 73% of the total water withdrawn. Thus, 27% of the water withdrawn is returned 

to the original water source in some shape.
53

 By 2060, the amount of water consumed increases 

slightly, and its proportion to total water intake changes to nearly 79%. Under climate change 

and water conservation scenarios, although consumption levels do change, their proportion to 

total water demand does not change considerably.  

10.5. Recreational Water Demand  

10.5.1. Overview of estimation 

The Northern River Basins have several recreational sites. In the Churchill River Basin, there are 

two provincial parks: Meadow and Makwa. In Table 10.32, a list of recreational sites located in 

the northern region of the province is shown. Clearwater River Provincial Park is also located in 

the Churchill River Basin, but no information was available on it. Athabasca Sand Dunes 

Provincial Wilderness Park, located in the Athabasca River Basin, also lacks information on 

visitation levels and water demand. 

                                                 

 

53
 Cities with municipal water and sewer systems have facilities to treat this water before releasing it to a given 

surface water body. Whether all towns have similar facilities needs further investigation. 
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Table 10.32: Recreation Sites in the Northern River Basins  

Community Type Recreational Sites 

[OT]* Kimball Lake Campground 

[OT]* Sandy Beach Campground 

[OT]* Greig Lake Campground 

[OT]* Murray Doell Campground 

[PK] Makwa Lake Provincial Park 

[OT] Chitek Lake Campground 

[OT] Flotten Lake Campground 
        OT – Other Recreational Site 

        PK – Provincial Park  

        *Recreational sites part of Meadow Lake Provincial Park 

In 2009, approximately 69 thousand visits occurred at the Meadow Lake Provincial Park and 205 

thousand at Makwa Lake Provincial Park. The provincial parks show increases in visitation 

between 80-84% in comparison with their 2004 levels (Ministry of Tourism, 2009). Provincial 

parks visitation levels are shown in Table 10.33.    

Table 10.33: Northern River Basins Provincial Parks Visitation Level,  

Selected Periods 

Location 
Visitors in 

Average  

2004-2009 

% Change in 

2009 over 2004 2004 2009 

Visitation based on Analysis of Permits  

Meadow Lake Provincial Park 69,108 127,345 93,084 84.3% 

Makwa Lake Provincial Park 204,506 368,812 289,645 80.3% 

 

In 2010, water used for maintenance purposes for all recreational sites was 17,264 m
3
. The 

available records indicate that water used for these northern recreational sites is mainly 

groundwater. 

For water demand at both recreation sites, a regression analysis was undertaken by applying data 

for the 1995-2009 period. Since the analysis did not provide probable results, the average of the 

last five years was used. 

10.5.2. Estimating Future Recreational Water Demand 

Recreational sites require water for maintenance and for supporting visitor services. In the 

following sections, the three scenarios are presented. 

10.5.2.1. Recreational Water Demand, Baseline Scenario 

This water demand has two components: one, a variable level of demand related to visitor 

services, which is determined by number of visitors to the site; and two, a fixed level of water 
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required to maintain office services, lawns, and other facilities. Unfortunately, details on these 

two types of water demands were not available and therefore, analysis was undertaken using 

total water demand by the recreational sites.  

This water demand is shown in Table 10.34. The water demand for these sites in 2010 was 17.26 

dam
3
. These estimates indicate a decrease in water demand of nearly 11% for recreational sites’ 

maintenance by 2060. Moreover, the future projection of visitors is a complex exercise since 

many factors can affect these levels. One of the major factors among these is the size of the 

water body at these sites, and other quality related aspects. The quality of a site deteriorates as 

congestion to a site increases, unless infrastructure and other facilities are improved accordingly. 

The size of the water body is related to changes in the hydrological regime of the region, and 

such projections were considered beyond the scope of this study. 

Table 10.34: Estimated Recreational Water Demand for the Northern River Basins, Study 

Scenarios, 2010 - 2060 

Scenario 

Total Municipal/Domestic 

Water Demand in dam
3
 

2060 as % 

of 2010 

Level 

% Change 

in 2060 from 

Baseline 
2010 2020 2040 2060 

Baseline Scenario 17 15 15 15 -10.5% 0.0% 

Climate Change Scenario 17 15 16 16 -6.0% 5.0% 

Water Conservation 

Scenario 

17 15 15 15 -13.1% -2.9% 

10.5.2.2. Recreational Water Demand, Climate Change Scenario 

Urban and rural recreation, scenery, wildlife habitat, and fisheries are all strongly affected by the 

quantity and quality of water, and all of these are affected by climate change (Cooper, 1990). 

Hydrological droughts result in low stream flows and low lake levels. These conditions will 

likely reduce some of the recreational activities, such as boating and sport fishing, among others. 

Drought conditions may also place some restrictions on recreational activities (open fires for 

campers), and cause a loss of proximity of water from the beach area, among other effects. These 

activities may also be reduced.  

Recreational site maintenance may also increase because of higher temperatures and lower 

precipitation. Assuming the same change as that assumed for the domestic water demand (2.4% 

and 5% increase in water demand by 2040 and 2060, respectively), the estimated recreational 

water demand is shown in Table 10.34. Under a climate change scenario, water demand is 

expected to increase by 5% of the baseline levels. 
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10.5.2.3. Recreational Water Demand, Water Conservation Scenario 

Water conservation in recreational related water demands is hard to estimate, since some of the 

recreational activities depend on water availability. For recreational site maintenance, some 

water conservation practices can be applicable. Assuming that these measures will result in a 

similar reduction as that predicted for the municipal water systems, current and future water 

demands were estimated. These estimates are shown in Table 10.34. This water demand for the 

adoption of water conservation measures could be as low as 15 dam
3
 by 2060. Under this 

scenario, a reduction of 2.9% in water demand is expected.  

10.6 Indirect Anthropogenic Water Demand 

Balancing of water demand against supply requires an examination of all water demands. 

Included among these demands are those that result from natural processes or policy regulations. 

These demands are not related to any direct or indirect human demand of water. Therefore, in 

this study, they are called indirect anthropogenic water demands. Three such types included in 

this category of water demands are evaporation, apportionment, and environmental water 

demands. These water demands are presented in this chapter. 

10.6.1 Evaporation Water Demands 

Evaporation is a natural loss of water from surface water bodies. Natural processes and the size 

of the water body are the two most important determinants for evaporation. This water demand 

was based on these two factors, as described in previous basin reports. 

10.6.1.1Evaporation Water Demand under Baseline Scenario 

The net evaporation losses for lakes and reservoirs in the Northern River Basins are presented in 

Table 10.35.  These values were estimated for the current situation (time period). It was assumed 

that factors affecting evaporation (temperature, precipitation, and sunny days, among others) 

would remain unchanged over the next 50 year period, except for circumstance under climate 

change. Therefore, for the baseline scenario, 2010 estimates were accepted as estimates for all 

three future time periods.  

On an annual basis, some 1.25 million dam
3 

of water is lost to evaporation. This higher quantity 

is a result of the large number of lakes and reservoirs in the basin.  Some of the large water 

bodies with high evaporation losses include Lake Athabasca, Reindeer Lake, and Wollaston 

Lake. Evaporation losses from these three water bodies constitute 69% of total evaporation. 

Other water bodies are smaller in surface area, and therefore do not lose as much water to 

evaporation.  

10.6.1.2   Evaporation Water Demand under Climate Change Scenario 

The net evaporation losses for lakes and reservoirs in the Northern River Basins are presented in 

Table 10.35 (last two columns representing levels under climate change). The base evaporation 
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losses are used to estimate the water loss for 2010 and 2020, while the base evaporation loss is 

increased by 5% for 2040 and 10% for 2060. The total amount of water lost to evaporation is 

estimated at 1,371,029 dam
3
 by 2060. Larger lakes remain the major water bodies contributing to 

the total evaporation.   

Table 10.35: Evaporation Losses of Lakes and Reservoirs, Northern River Basins, 2010 – 

2060 

Particulars Evaporation Losses in dam
3
 

Lakes 2010 2020 2040 2060 

Ajawadn Lake 33 33 34 36 

Black Lake 23,200 23,200 24,360 25,520 

Bolton Lake 176 176 184 193 

Canoe Lake 3,125 3,125 3,281 3,438 

Churchill Lake 27,950 27,950 29,348 30,745 

Cold Lake (Sask 

Portion) 

6,250 6,250 6,563 6,875 

Cree Lake 71,700 71,700 75,285 78,870 

Davy Lake 3,750 3,750 3,938 4,125 

Doré Lake 32,000 32,000 33,600 35,200 

Frobisher Lake 25,800 25,800 27,090 28,380 

Hatchette Lake 7,500 7,500 7,875 8,250 

Lac la Plonge 5,357 5,357 5,625 5,893 

Lac la Ronge 70,650 70,650 74,183 77,715 

Lake Athabasca 396,750 396,750 416,588 436,425 

Montreal Lake 22,700 22,700 23,835 24,970 

Peter Pond Lake 38,900 38,900 40,845 42,790 

Pinehodemand Lake 20,200 20,200 21,210 22,220 

Primrose Lake 22,400 22,400 23,520 24,640 

Reindeer Lake 332,500 332,500 349,125 365,750 

Wollaston Lake 134,050 134,050 140,753 147,455 

Reservoir         

Chicken Lake Dam 1,400 1,400 1,470 1,540 

Total 1,246,390 1,246,390 1,308,710 1,371,029 

10.6.1.3   Evaporation Water Demand under Water Conservation Scenario 

All indirect anthropogenic water demands are not subject to water conservation. Evaporation is 

no exception. However, since these demands are determined by natural conditions, their values 

were assumed to remain the same as those under the baseline scenario. It is recognized that there 

may be technological measures that can reduce evaporation losses; such knowledge is still in a 

developmental stage, and consequently is, not considered in this study. 
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10.6.2 Apportionment Water Demand 

In the Northern River Basins, apportionable flows are calculated for the Churchill River at Sandy 

Bay (station 06EA002). These results are shown in Figure 10.7. Over the past 24 year period, the 

natural flow of the river has been higher than the share of Manitoba under the Prairie Provinces 

Water Board agreement. Based on tis evidence, apportionment flow of water in this basin was 

assumed to be zero for current and future periods.  

 

 
 Source: PPWB (2011). 

Note: The black bar shows the amount of apportionable flows that were required  

to be delivered by Saskatchewan to Manitoba.  The white bar shows the flow surplus  

amounts that were delivered in excess of required flows.  The combined black (provincial  

share) and white (surplus) stacked bars show the total recorded flows. On the y-axis,  

the number following the "e" in the Scientific Notation shows how many zeros should be 

placed to the right of the decimal place.  

 

Figure 10.7: Natural Flow of the Churchill River and Share of Manitoba of 

the Total Water, 1977-2010 

 

10.6.3 Environmental Water Demand 

Greater evaporation from longer ice-free periods and higher temperatures is likely to severely 

impact waterfowl in the basin in years with low spring water levels of marshes and sloughs.  

Although there may be some water allocated for such uses, much of this water is for covering the 

evaporative water losses, which are included above. For this reason, this water demand was set 

equal to zero.  
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10.6.4 Instream Flow Requirements   

In the Northern River Basins, no evidence was found to support minimum flow requirements for 

the many rivers in this region. This water demand was set equal to zero for the current and future 

time periods.  

10.7 Summary of Water Demand in the Northern Basins 

A summary of water demand in the Northern River Basins is provided in Tables 10.36 to 10.38 

for the baseline, climate change, and water conservation scenarios for the 2010 to 2060 period. A 

large portion of the total water demand in the basin is for indirect anthropogenic purposes 

(mainly evaporation losses from lakes and other water bodies).   

Direct anthropogenic water demand constitutes only a very small portion of the total. In 2010 its 

proportion was 1.7% of the total. As a result of increases in various direct anthropogenic water 

demands, the proportion increases to 2%. A trend of these changes is shown in Figure 10.8. A 

large quantity of water in this basin is also used for hydroelectric power generation.  

Table 10.36: Summary of Total Water Demand for the Northern River Basins 

under Baseline Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 7,821 7,909 7,952 7,986 

Industry/Mining 6,184 5,642 5,194 4,685 

Municipal/Domestic 7,310 7,792 9,954 12,137 

Recreation 17.26 15.45 15.45 15.45 

Total Direct Anthropogenic 

Water Demand 
21,332 21,358 23,115 24,823 

Indirect Anthropogenic Water 

Demand 
1,246,390 1,246,390 1,246,390 1,246,390 

Total Water Demand 1,267,722 1,267,748 1,269,505 1,271,213 

% Increase in Direct Anthropogenic 

Water Demand Over 2010 
 0.1% 8.4% 16.4% 

% Increase in Total Water Demand 

Over 2010 
 0.0% 0.1% 0.3% 

Hydroelectric Power Generation 

Water Release  
1,106,728 1,106,728 1,713,643 1,713,643 
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Table 10.37: Summary of Total Water Demand for the Northern River Basins  

under Climate Change Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 7,821 7,909 9,105 9,813 

Industry/Mining 6,184 5,642 5,281 4,864 

Municipal/Domestic 7,310 7,792 10,193 12,744 

Recreation 17 15 16 16 

Total Direct Anthropogenic 

Water Demand 
21,332 21,358 24,594 27,437 

Indirect Anthropogenic Water 

Demand 
1,246,390 1,246,390 1,308,710 1,371,029 

Total Water Demand 1,267,722 1,267,748 1,333,304 1,398,466 

% Increase in Direct Anthropogenic 

Water Demand Over 2010 
 0.12% 15.29% 28.62% 

% Increase in Total Water Demand 

Over 2010 
 0.00% 5.17% 10.31% 

Hydroelectric Power Generation 

Water Release  
1,106,728 1,106,728 1,713,643 1,713,643 

 

Table 10.38: Summary of Total Water Demand for Northern River Basins 

under Water Conservation Scenario, 2010-2060 

Activity 
Water Demand in dam

3
 for 

2010 2020 2040 2060 

Agriculture 7,821 7,286 6,770 6,370 

Industry/Mining 6,184 5,344 4,946 4,481 

Municipal/Domestic 7,310 7,561 9,759 11,647 

Recreation 17 15 15 15 

Total Direct Anthropogenic 

Water Demand 
21,332 20,206 21,490 22,513 

Indirect Anthropogenic Water 

Demand 
1,246,390 1,246,390 1,246,390 1,246,390 

Total Water Demand 1,267,722 1,266,596 1,267,880 1,268,903 

% Increase in Direct Anthropogenic 

Water Demand Over 2010 
 -5.3% 0.7% 5.5% 

% Increase in Total Water Demand 

Over 2010 
 -0.1% 0.01% 0.1% 

Hydroelectric Power Generation 

Water Release  
1,106,728 1,106,728 1,713,643 1,713,643 
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Figure 10.8: Overview of Trend in the Northern River Basins under Study  

Scenarios, 2010-2060 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
William River, Athabasca River Watershed 

Photo courtesy of Parkland Publishing 
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Chapter 11 

Summary and Implications 

In this report water demand for eight rivers’ basins in Saskatchewan was estimated. Both direct 

anthropogenic and indirect anthropogenic water demands were included in this estimation. Not 

all basins are of equal size or similar in terms of socio-economic activities. Thus, a wide 

variability in water demand levels was observed sand these estimates are presented in this 

chapter.  

11.1 Population Base of the Selected River Basins 

The eight river basins included in this study have about 274 thousand people. This is about 27% 

of the provincial population. These basins have both urban and rural populations, as shown in 

Figure 11.1. About half of the population resides in cities and towns, and while the rest live in 

villages and rural areas.   

  

Table 11.1: Estimated Population of Saskatchewan River Basins by Type of Communities, 

Selected Years  

Community 
Population 

1995 

Population 

2010 

Change % 

2010 over 1995 

Cities*        47,479         57,755  21.6% 

Towns > 1000*        58,625         63,648  8.6% 

Towns < 1000*        15,353         19,553  27.4% 

Villages*        24,327         27,646  13.6% 

Rural Non-Farm Note 1        12,142  -- 

Rural Farm Note 1        58,105  -- 

First Nations*          4,516         33,727  646.8% 

UN 18**          1,753           1,641  -6.4% 

Total 

Population***       152,053        274,217   

Comparable 

Population
#
  152,053 203,970 34.1% 

* For Northern river basins the population for 2010 based on 2011 Census values and for 1995 based 

on SWA records 

** Population for 2010 based on 2011 Census values and for 1995 based on 1996 Census values 

*** Total would not add since numbers are for different time periods. 

# Excluding rural population. 

Note 1 These populations could not be estimated 

Source: SWA (2010), and Statistics Canada (2012a) 

 

One of the prominent characteristics of these basins is people of First Nations ancestry. Although 

currently they constitute only 12% of the basins’ population, they are the fastest growing group 

in these areas. The population of these basins has grown by 34% over the 1995-2010 period, and 
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that of the First Nations’ people increase by 647% over the same period. In the future, the share 

of their population to the total population of these basins will rise significantly.  

 
Figure 11.1: Distribution of Selected Basin Population by Type of Community, 2010 

 

11.2   Summary of Total Water Demand in Selected Basins for the Baseline Scenario 

The water demand in the eight river basins in 2010 was estimated separately for the direct 

anthropogenic and indirect anthropogenic activities. Combined water demand in these eight 

basins by sectors is presented in Table 11.2. Individual basin water demand for various sectors 

are presented as follows: Table 11.3 for agriculture; Table 11.4 for Industry/mining; Table 11.5 

for Municipal/domestic; and Table 11.6 for Recreational water demand. All the indirect 

anthropogenic water demands were combined and their levels are shown in Table 11.6. The 

detailed tables showing water demand for three scenarios and individual activities are placed in 

Appendix J.   

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  277 

 

Table 11.2: Total Water Demand in the Selected Eight River Basins of  

Saskatchewan, Baseline Scenario, 2010-2060 

Sector 
Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

Agriculture 300,599 303,206 306,807 310,804 

Industry/Mining 58,710 66,171 54,474 34,323 

Municipal/Domestic 36,009 36,426 38,688 42,252 

Recreation 183 196 224 253 

Total Direct 

Anthropogenic Water 

Demand 

395,501 405,999 400,193 387,632 

Total Indirect 

Anthropogenic Demand 
2,119,056 2,119,056 2,119,056 2,119,056 

Total Water Demand 2,514,557 2,525,055 2,519,249 2,506,688 

 

Table 11.3: Summary of Agricultural Water Demand by Basin,  

Baseline Scenario, 2010-2060  

River Basin 
Amount of Water in dam

3
 

2010 2020 2040 2060 

Assiniboine 6,690 6,960 7,176 7,380 

Cypress Hills 42,888 43,231 43,844 44,550 

Missouri 117,844 118,222 118,766 119,382 

Northern 7,821 7,909 7,952 7,986 

Old Wives 105,036 105,975 107,674 109,624 

Saskatchewan 4,872 5,015 5,119 5,218 

Souris 10,818 11,174 11,494 11,824 

Winnipegosis 4,630 4,721 4,783 4,842 

Total Selected Basins 300,599 303,206 306,807 310,804 

 

Table 11.4: Summary of Baseline Industry/Mining Water Demand by  

Basin, Baseline Scenario, 2010-2060  

 River Basin Amount of Water in dam
3
 

2010 2020 2040 2060 

Assiniboine 1,713 7,426 7,054 6,636 

Cypress Hills 242 325 195 49 

Missouri 16,023 16,325 8,309 3,977 

Northern 6,184 5,642 5,194 4,685 

Old Wives 5,302 5,424 5,504 5,583 

Saskatchewan 327 334 341 347 

Souris 28,920 30,695 27,878 13,046 

Winnipegosis 0 0 0 0 

Total Selected Basins 58,710 66,171 54,474 34,323 
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Table 11.5: Summary of Baseline Municipal/Domestic Water Demand  

by Basin, Baseline Scenario, 2010-2060  

River Basin Amount of Water in dam
3
 

2010 2020 2040 2060 

Assiniboine 6,712 6,852 7,267 7,930 

Cypress Hills 1,345 1,321 1,298 1,355 

Missouri 1,337 1,296 1,154 1,129 

Northern 7,310 7,792 9,954 12,137 

Old Wives 3,038 2,915 2,633 2,555 

Saskatchewan 5,166 5,357 5,749 6,374 

Souris 8,623 8,683 8,834 9,215 

Winnipegosis 2,479 2,210 1,799 1,557 

Total Selected Basins 36,009 36,426 38,688 42,252 

 

Table 11.6: Summary of Recreation Water Demand by Basin,  

Baseline Scenario, 2010-2060  

 River Basin Amount of Water in dam
3
 

2010 2020 2040 2060 

Assiniboine 43 54 72 90 

Cypress Hills 58 65 79 93 

Missouri 0 0 0 0 

Northern  17 15 15 15 

Old Wives 0 0 0 0 

Saskatchewan 2 3 3 3 

Souris 42 37 29 21 

Winnipegosis 21 21 26 32 

Total Selected Basins 183 196 224 253 

 

Table 11.7: Summary of Indirect Anthropogenic Water Demand by Basin,  

Baseline Scenario, 2010-2060  

River Basin Amount of Water in dam
3
 

2010 2020 2040 2060 

Assiniboine            32,399             32,399             32,399             32,399  

Cypress Hills            37,445             37,445             37,445             37,445  

Missouri 74,509 74,509 74,509 74,509 

Northern        1,246,390        1,246,390        1,246,390        1,246,390  

Old Wives 325,634 325,634 325,634 325,634 

Saskatchewan          201,111           201,111           201,111           201,111  

Souris            36,168             36,168             36,168             36,168  

Winnipegosis 7,516 7,516 7,516 7,516 

Total Selected Basins       1,961,172        1,961,172        1,961,172        1,961,172  
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The total water demand in the eight river basins is shown in Table 11.2 for the baseline scenario. 

A total of 2.5 million dam
3
 of water is required in these basins, of which direct anthropogenic 

demands claim only about 395 thousand dam
3
 in 2010.  

The Industry/Mining water demand is the next largest water demand sector in these basins. This 

water demand in 2010 was estimated at 59 thousand dam
3
 and is expected to decrease by 2060 to 

34 thousand dam
3
.  This decrease is primarily a result of declining oil and gas production in these 

basins. 

The municipal/domestic water demand is the third largest water using sector in these basins. Its 

present total water demand is estimated at 36 thousand dam
3
, and is expected to increase to 42 

thousand dam
3
 by 2060. This represents an increase of 17.3% over the 2010 level. Regarding 

growth, this sector is the fastest growing one for the eight basins combined. Individual basins 

within these selected regimes may vary in their growth of this water demand. 

The recreation water demand is the smallest of all, partly because much of the water is non-

consumptive except that required by people living in resort (recreational) communities and for 

facilities maintenance.   

For the overall water demand in the eight basins, the largest demand consists of indirect 

anthropogenic activities, mainly evaporation. As shown in Figure 11.2, this water demand 

constitutes 83% of the total requirements. In 2010, a total of almost 2 million dam
3
 of water was 

used under these activities.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11.2: Distribution of Total Water Demand in the Selected Eight  

River Basins of Saskatchewan, 2010 under Baseline Scenario 

Agriculture
13%

Indus./Mining
2%

Munic./Dom.
2%

Recreation
0%

Non-
Anthropogenic

83%



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  280 

 

11.3   Summary of Total Water Demand in Selected Basins for the Climate Change 

Scenario 

Under a climate change scenario the total water demand for the eight Saskatchewan basins is 

expected to increase by 10.7% by 2060. Direct anthropogenic water demand was 395,501 dam
3
 

in 2010, and it is assumed to increase by 12.6% by 2060 under this scenario. Table 11.8 shows 

the total water demand in the selected river basins. Moreover, the water demand for agricultural 

purposes is expected to be affected most noticeably by climatic changes, increasing by 17.6% of 

the baseline scenario by 2060. The other sectors’ water demands indicate slight increases in 

comparison to the baseline scenario: 2.3% for the industry/mining sector and 5% increase for 

municipal and recreational purposes. Indirect anthropogenic water demands are also expected to 

increase under this scenario by 10%.   

Table 11.8: Total Water Demand in the Selected Eight River Basins of  

Saskatchewan, Climate Change Scenario, 2010-2060 

Sector 
Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

Agriculture 
300,599 303,206 341,059 365,483 

Industry/Mining 
58,710 66,171 55,082 35,114 

Municipal/Domestic 
36,009 36,426 39,619 44,364 

Recreation 
183 196 229 265 

Total Direct 

Anthropogenic Water 

Demand 

395,501 405,999 435,990 445,226 

Total Indirect 

Anthropogenic Water 

Demand 

2,119,056 2,119,056 2,224,976 2,330,927 

Total Water Demand 
2,514,557 2,525,055 2,660,966 2,776,152 

 

11.4  Summary of Total Water Demand in Selected Basins for the Water 

Conservation Scenario 

Under this scenario, water demand is expected to decrease at a higher rate than it appears in the 

baseline scenario. Direct anthropogenic water demands are expected to drop from their current 

395,501 dam
3
 to 327,984 by 2060, a decrease of 17% (Table 11.9).  
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Table 11.9: Total Water Demand in the Selected Eight River Basins of  

Saskatchewan, Water Conservation Scenario, 2010-2060 

Sector 
Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

Agriculture 300,599 279,469 262,299 251,054 

Industry/Mining 58,710 62,312 49,752 30,685 

Municipal/Domestic 36,009 41,521 43,411 45,910 

Recreation 183 195 221 245 

Total Direct 

Anthropogenic Water 

Demand 

395,501 383,496 355,684 327,894 

Total Indirect 

Anthropogenic Water 

Demand 

2,119,056 2,119,056 2,119,056 2,119,056 

Total Water Demand 2,514,557 2,502,552 2,474,740 2,446,950 

 

With water conservational policies and practices in place, the direct anthropogenic water demand 

is expected to diminish by 15.4% by 2060 in comparison with the baseline scenario. Most 

reductions in water demand are predicted in the agricultural sector. Savings of 19.2% for 

agricultural water demand are possible under this scenario. The industry/mining sector is also 

predicted to reduce its water demand by approximately 11% in comparison with the baseline 

scenario. Indirect anthropogenic water demands are not affected in any way by this third 

scenario; consequently, the water consumption for this category remains the same as in the 

baseline scenario.  

11.5 Conclusions 

Water management is a complex issue that facing the selected basins in the future. Significant 

changes already happening and those that will happen in the future are going to change the way 

in which water is managed. A summary of these changes is shown in Figure 11.3. The 

methodology followed here is that developed in Europe for environmental assessment. The 

DPSIR (Drivers, Pressures, State, Impacts, and Responses) framework illustrates the 

interconnectedness of various factors and changes that need to be considered in formulating 

policy responses. This study has shown the state of water demand in the basin at present and 

estimated it for the future. Also, effects of some of the pressures (such as climate change) and 

policy responses (water conservation) were incorporated in order to encompass a wider and more 

balanced preparation.  
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Based on the estimated water demand, a number of conclusions can be drawn. The most 

significant conclusion is that water demand in the eight selected river basins is not going to rise 

very rapidly. Some of the growth in water demand will be dwarfed by losses in several 

production activities, such as oil and gas production. Except in the basins that are located in the 

southwest portion of the province (Missouri, Cypress Hills), irrigation water demand is not likely 

to increase significantly. Although municipal water demand in these basins is an extremely 

important requirement, on account of a relatively smaller population base, this water demand is 

not expected to be large. The largest water demand in many of the selected basins occurs from 

evaporation losses because most of these basins have large lakes and other water bodies.   

 
Figure 11.3: Overview of Issues Related to Water Management in the Eight Selected Basins 

of Saskatchewan  

 

The importance of surface water in the future is expected to be higher. In the future, economic 

activities, such as irrigation and potash mining, will draw upon more surface water. Although 

groundwater demand will still be important, it will be a smaller portion of the total water 

demand. As competition for the available water increases, there may be a need for demand 

management. Measures encouraging water conservation may become more important in the 

future.  
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Water conservation offers the region a way to reduce the predicted likelihood water 

scarcity/stress. However, one should realize that there must be some incentives for water users to 

adopt such measures. Water pricing and educating users on the merits of adopting such measures 

are often noted as the most important factors affecting the adoption of water conservation 

practices. The National Roundtable on the Environment and Economy (NRTEE, 2012) has also 

advanced such prescriptions. The Table has suggested the potential of two emerging policy 

instruments for water conservation — water pricing and voluntary initiatives. Improved water-

demand management starts with strong principles that value water so that it can be conserved 

and used efficiently. Sustainable water demand will come from better knowledge and application 

of four key knowledge areas: water forecasts, water quantity data and information, policy 

instruments, and collaborative water governance (NRTEE 2012). 

In addition, climate change is very likely to increase water demand in the future, although, our 

knowledge base for determining its impact on water demand is rather weak. Additional data need 

to be collected during the periods of drought, and extreme rain events to finalize such estimates. 

Parry et al. (2007) have concluded that semi-arid and arid areas are particularly exposed to the 

impacts of climate change in freshwater. Furthermore, these demands may not be feasible 

without further infrastructure development.  

Water conservation may also become crucial during the period when climate change impacts on 

the basin are felt. Although such measures may not be able to offset the increases triggered by 

climate change, particularly during periods of drought, they do offer an avenue for water 

management in times to come.  

11.6 Areas for Further Research 

In this study, several assumptions were made for the sake of completing the water demand 

estimates for current and future time periods. Like all assumptions, these can be improved when 

better data/information are available. These are listed in this section. Some overall limitations of 

this study are noted below in three parts: Overall limitations; Major data gaps for various sectors; 

and Water demand reassessment.  

11.6.1 Overall Limitations 

 One of the major weaknesses of the forecasting methodology of this study is that water 

demand is also affected by its availability. Since water supply data were not available, 

this aspect could not be included and perhaps needs to be considered in any future 

analyses. 

 This study did not develop water demand coefficients from primary data. These values 

were either borrowed from other studies, or calculated by using the best available data.  
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 Municipal/domestic water demand was estimated by applying a trend projection method. 

In many cases, it yielded unreasonable results. Better forecasting models should be 

developed for these water demands.  

 Information about the impact of climate change on various sectors needs to be 

investigated fully. There exists a shortage of studies in this area, particularly for the 

basin. 

 Information on possible adoption of water conservation measures in the basin (as well as 

in Saskatchewan) is not a well-studied subject. This aspect needs to be investigated as 

better data on the effect of provincial regulation/incentives become available. 

11.6.2 Need for Better Sectorial Information 

A summary of needs for future research in this area are summarized in Figure 11.4.  

11.6.2.1 Agricultural Water Demand 

 Adoption of irrigation in the basin for an irrigation district, or by private irrigators, has 

not been studied thoroughly. A more recent analysis of rates of adoption and factors that 

affect it is required, not only for this basin, but for all irrigation areas in the province. 

 Data on actual water required by producers for different crops is not available. This type 

of information affects estimation of water demand under different crop mix, which could 

change in the future.  

 For stockwatering demand, information on the effect of water conservation measures 

based on new technology was not available in the literature. Further investigation is 

needed. 

 Information on aquaculture water demand is very weak. Further research about this sector 

is needed. Given several large freshwater bodies in the basins, this type of water demand 

may increase in the future. 

 Return flow from irrigation districts was based on demand coefficients in the literature. 

These estimates need a fresh look. 

11.6.2.2 Industry/Mining Water Demand 

 Potash mining water demand, as well as that used for oil and gas production, requires a 

fresh look. Projection of drilling and production rates should also be examined further. 
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Figure 11.4: Summary of Further Research by Sector 

 

 Water consumption for manufacturing was not based on actual data for various types of 

firms. Since the study estimate was based on an average proportion, it requires further 

investigation for the basin. 

 Effects of climate change on industrial water demand are an assumed number in this 

study. Further investigation of this impact is needed. 
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11.6.2.3 Municipal/Domestic Water Demand 

 Data on future population growth for Saskatchewan by river basins would improve the 

water demand estimates reported in this study.A disaggregated analysis of municipal 

water demand for large urban centers is needed to refine the water demand estimates, 

particularly under climate change and water conservation measures.   

 Some communities receive surface water through rural pipelines. This information was 

not used in this study since it is not readily available. Further investigation of this source 

of water is needed. Better data collection on this aspect is highly recommended 

 Studies on the level of return flow of water from smaller communities were not found. 

An investigation of this aspect of water demand in required. 

11.6.2.4 Recreation Water Demand 

 Effect of water quality and congestion on recreational demand of a recreation site could 

not be incorporated. These factors are important in predicting future demand of these 

sites for recreational activities. 

11.6.2.5 Indirect Anthropogenic Water Demand 

 Improvements to procedures used in calculating naturalized flows for apportionment 

purposes are needed.  

 Evaporation losses from surface water bodies were based on a study undertaken in the 

1980s. A revised look at this issue would have some merits, particularly in the context of 

climate change. 

 Information is needed on actual water consumption by wildlife enhancement projects. In 

some basins this water demand is very significant. 

11.6.3 Revisions in Water Demand Estimates 

At the time of writing this report, some data/information were not available. These data can be 

obtained and thus, there is a need for some revisions in the future water demand. These include: 

 Farm and rural non-farm population numbers were not available at the time of writing 

this report. Data from the agriculture census would be released at some future date. 

 Potash mining water demand will need to be revised as new mines come into operation or 

close to finalization of their plan for production. 

 Demand of groundwater for irrigation was based on a visual examination of a graph. This 

estimate requires further checking and perhaps some revision.  
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Supplementary Information for the Souris River Basin 
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Table A.1:  Census Division Level Correspondence to Souris River Basin 

Census 

Division 

Total Area Souris River Basin Souris River 

Basin as a % of 

Total Area Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 3,397,016 1,374,725 100% 

2 4,111,021 1,663,671 2,286,729 925,405 56% 

3 4,306,852 1,742,923 - - 0% 

4 5,002,938 2,024,617 - - 0% 

5 3,407,147 1,378,824 723,814 292,918 22% 

6 4,153,095 1,680,697 232,047 93,906 5% 

7 4,477,117 1,811,825 - - 0% 

8 5,336,453 2,159,584 - - 0% 

9 2,904,925 1,175,581 - - 0% 

10 2,771,565 1,121,615 - - 0% 

11 4,019,224 1,626,524 - - 0% 

12 3,172,865 1,284,013 - - 0% 

13 4,361,876 1,765,188 - - 0% 

14 3,167,073 1,281,667 - - 0% 

15 4,343,955 1,757,934 - - 0% 

16 3,447,637 1,395,208 - - 0% 

17 3,272,829 1,324,468 - - 0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table A.2:  Crop District Level Correspondence to Souris River Basin 

Crop 

District 

Total Area  Souris River Basin Souris River 

Basin % of 

Total Area 

Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 4,323,838 1,750,542 83.4% 

2 5,206,448 2,106,975 1,769,824 716,528 34.0% 

3 12,867,824 5,207,424 545,944 221,030 4.2% 

4 5,663,713 2,292,023 - - 0.0% 

5 8,237,764 3,333,705 - - 0.0% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 - - 0.0% 

9 8,867,920 3,588,720 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 
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Table A.3: Rural Municipality Level Correspondence to  

Souris River Basin 

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
1 100 38 100 96 100 

2 100 39 65 97 100 

3 100 61 100 98 75 

4 100 63 100 122 70 

5 100 64 100 123 100 

6 100 65 100 124 95 

7 80 66 100 125 94 

8 20 67 100 126 70 

31 100 68 55 127 40 

32 100 69 30 128 0 

33 100 91 100 129 4 

34 100 92 100 153 10 

35 100 93 100 154 5 

36 100 94 100 155 5 

37 100 95 100 157 40 
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Table A.4: Categories of Communities in Souris River Basin 
  1. CITIES 

1. Estevan 

2 Weyburn 

  

  2. TOWNS      

  2a. More than 1000   2b. Less than 1000 

1 Redvers 1 Midale 

2 Carlyle 2 Montmartre 

3 Oxbow 3 Wawota 

4 Kipling 4 Radville 

5 Carnduff 5 Lampman 

  6 Stoughton 

  7 Arcola 

  8 Bienfait 

    

  3. VILLAGES     

1 Tribune 21 Storthoaks 

2 Alameda 22 Torquay 

3 Bellegarde 23 Wapella 

4 Benson 24 North Portal 

5 Ceylon 25 Windthorst 

6 Colgate 26 Yellowgrass 

7 Corning 27 Kendal 

8 Fairlight 28 Osage 

9 Fillmore 29 Antler 

10 Frobisher 30 Glenavon 

11 Glen Ewen 31 Griffen 

12 Hitchcock 32 Macoun 

13 Kenosee Lake 33 Manor 

14 Khedive 34 Trossachs 

15 Lang 35 Langbank 

16 Maryfield 36 Carievale 

17 McLean 37 Creelman 

18 Alida 38 Halbrite 

19 Candiac 39 McTaggart 

20 Roche Percee 40 Odessa 

    

  4.  FIRST NATIONS’ RESERVES 

1 Pheasant Rump Reserve #68 

2 Assiniboine Reserve #76 

3 White Bear Reserve #70 

4 Ocean Man Reserve #69 

  5. Other 

1 McClean Transcanada Site 

2 Flamingo Trailer Court 
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Table A.5: Regression Equations for Population, Souris River Basin 

Category Dependent 

Variable 
Intercept Time R

2 
F-value 

Estevan 

 

log 9.314833 -  0.001097 0.048280 0.659476 

(S.E.) 0.012278 0.001350 
  

Weyburn 

 

log 9.218567 0.000436 0.013644 0.179825 

(S.E.) 0.009344 0.001028 
  

Towns > 1000 

 

log 8.634461 0.006854 0.481894 12.091380 

(S.E.) 0.017921 0.001971 
  

Towns < 1000 

 

log 8.605630 0.000654 0.006370 0.083341 

(S.E.) 0.020590 0.002265 
  

Villages 

 

log 8.816826 - 0.004187 0.461294 11.131920 

(S.E.) 0.011410 0.001255 
  

 

Table A.6: Regression Equations for Water Demand per Capita, Souris River Basin 

Category Dependent 

Variable 
Intercept Population R

2 
F-value 

Estevan 
Log WDC 7.801271 -0.000235 0.587491 18.5145 

(S.E.) 0.602548 0.000055 
 

 

Towns > 

1000 

Log WDC 6.034212 -0.000175 0.527934 14.5385 

(S.E.) 0.272697 0.000046 
 

 

                WDC = Water demand per capita in m
3
. 

 

Table A.7: Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Climate Change Scenario, Souris River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Estevan 188.46 188.46 192.98 197.88 

Weyburn 161.87 161.87 165.76 169.97 

Towns > 1000 139.46 129.10 111.43 93.93 

Towns < 1000 127.66 127.66 130.72 134.04 

Villages 116.66 116.66 119.46 122.50 
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Rural Non-Farm 116.66 116.66 119.46 122.50 

Rural Farm 116.66 116.66 119.46 122.50 

First Nations 111.60 111.60 114.28 117.18 

 

Table A.8: Adjusted Domestic Water Demand Coefficients (m
3
/capita) for Water 

Conservation Scenario, Souris River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Estevan 188.46 183.75 174.33 164.90 

Weyburn 161.87 157.83 149.73 141.64 

Towns > 1000 139.46 128.33 107.51 86.86 

Towns < 1000 127.66 126.89 126.12 123.95 

Villages 116.66 115.96 115.26 113.28 

Rural Non-Farm 116.66 115.96 115.26 113.28 

Rural Farm 116.66 115.96 115.26 113.28 

First Nations 111.60 110.93 110.27 108.37 
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Appendix B 

Supplementary Information for the Missouri River Basin 
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Table B.1:  Census Division Level Correspondence to Missouri River Basin 

Census 

Division 

Total Area Missouri River 

Basin 

Missouri River 

Basin as a % of 

Total Area Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 - - 0.0% 

2 4,111,021 1,663,671 671,215 271,631 16.3% 

3 4,306,852 1,742,923 1,123,544 454,683 26.1% 

4 5,002,938 2,024,617 2,966,958 1,200,686 59.3% 

5 3,407,147 1,378,824 - - 0.0% 

6 4,153,095 1,680,697 - - 0.0% 

7 4,477,117 1,811,825 - - 0.0% 

8 5,336,453 2,159,584 - - 0.0% 

9 2,904,925 1,175,581 - - 0.0% 

10 2,771,565 1,121,615 - - 0.0% 

11 4,019,224 1,626,524 - - 0.0% 

12 3,172,865 1,284,013 - - 0.0% 

13 4,361,876 1,765,188 - - 0.0% 

14 3,167,073 1,281,667 - - 0.0% 

15 4,343,955 1,757,934 - - 0.0% 

16 3,447,637 1,395,208 - - 0.0% 

17 3,272,829 1,324,468 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table B.2:  Crop District Level Correspondence to Missouri River Basin 

Crop 

District 

Total Area  Missouri River 

Basin 

Missouri 

River Basin 

% of Total 

Area 

Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 - - 0.0% 

2 5,206,448 2,106,975 - - 0.0% 

3 12,867,824 5,207,424 2,724,048 1,102,854 21.2% 

4 5,663,713 2,292,023 2,037,668 824,967 36.0% 

5 8,237,764 3,333,705 - - 0.0% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 - - 0.0% 

9 8,867,920 3,588,720 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  306 

 

Table B.3:  Rural Municipality Level Correspondence to Missouri River Basin  

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
7 20 19 100 49 100 

8 80 39 25 51 100 

9 100 40 25 77 5 

10 100 42 35 78 30 

11 85 43 80 79 20 

12 100 44 45 110 4 

17 97 45 45 111 25 

18 100 46 50   

 

 

Table B.4:  Categories of Communities in Missouri River Basin 

   1. TOWNS Less than 1000 

1 Coronach 

2 Eastend 

 

  2. VILLAGES 

1 Climax 

2 Consul 

3 Lake Alma 

4 Bracken 

5 Big Beaver 

6 Minton 

7 Frontier 

8 Gladmar 

9 Rockglen 

10 Scout Lake 
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Table B.5:  Regression Equations for Population in the Missouri River Basin 

Category Dependent 

Variable 
Intercept Time R

2 
F-value 

Towns < 1000 
Log 7.425901 -0.011329 0.775088 44.800470 

S.E. 0.015390 0.001693 
  

Villages 
Log 7.569494 -0.011606 0.055182 0.759261 

S.E. 0.121106 0.013320 
  

 

Table B.6:  Regression Equation for Water Demand Per Capita in the Missouri River 

Basin 

Category Dependent 

Variable 
Intercept Population R

2 
F-value 

Villages 
Log WDC 5.803004 -  0.000461 0.815023 57.278980 

(S.E.) 0.113198 0.000061 
 

 

             WDC = Water demand per capita in m
3
. 

 

 

Table B.7:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Climate Change Scenario, Missouri River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns < 1000 225.98 225.98 231.41 237.28 

Villages 158.53 172.31 202.86 232.13 

Rural Non-Farm 158.53 172.31 202.86 232.13 

Rural Farm 158.53 172.31 202.86 232.13 

 

 

Table B.8:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Water Conservation Scenario, Missouri River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns < 1000 225.98 224.63 223.27 219.43 

Villages 158.53 171.28 195.73 214.67 

Rural Non-Farm 158.53 171.28 195.73 214.67 

Rural Farm 158.53 171.28 195.73 214.67 
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Appendix C 

Southwest Development Area Irrigation Projects 
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Table C.1:  Southwest Development Area Irrigation Projects 

District Area in Acres 
Water Application 

Type 

#27 Rush Lake                 5,405  Flood 

#12 Herbert                 1,671  Sprinkler 

#18 Miry Creek                 1,563  Sprinkler 

#20 North Waldeck                 1,640  Flood 

#5 Chesterfield                    691  Flood 

Total South Saskatchewan 

River Basin 

              10,970 -- 

#7 Consul-Nashlyn                 3,500  Flood 

#30 Vidora                 2,436  Flood 

# 15 Lodge Creek                    970  Flood 

#17 Middle Creek                 1,087  Flood 

Eastend                 2,878  Flood 

Val Marie                 6,600  Flood 

Total Missouri River Basin              17,471  

Maple Creek                 4,000   

Total Cypress Hills (NS) 

Basin      

4,000  

#6 Coderre                    432   

#22 Ponteix                 1,870  Flood and Sprinkler 

Irrigation 
#29 Vanguard                    505   

Total Old Wives Lake 

Basin  

2,807  

Total SWDA* Irrigation 

Districts  

                

35,248** 

 

  * Southwest Development Area 

  ** In addition there are 124,204 acres of private irrigation in the SWDA. 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  312 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  313 

 

  

 

 

 

 

 

 

Appendix D 

Supplementary Information for the Cypress Hills (North Slope) 

Basin 
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Table D.1:  Census Division Level Correspondence to Cypress Hills (NS) Basin  

Census 

Division 

Total Area 
Cypress Hills (NS) 

Basin 

Cypress Hills 

(NS) Basin as a 

% of Total 

Area Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 - - 0.0% 

2 4,111,021 1,663,671 - - 0.0% 

3 4,306,852 1,742,923 - - 0.0% 

4 5,002,938 2,024,617 1,006,732 407,410 20.1% 

5 3,407,147 1,378,824 - - 0.0% 

6 4,153,095 1,680,697 - - 0.0% 

7 4,477,117 1,811,825 - - 0.0% 

8 5,336,453 2,159,584 1,688,306 683,233 31.6% 

9 2,904,925 1,175,581 - - 0.0% 

10 2,771,565 1,121,615 - - 0.0% 

11 4,019,224 1,626,524 - - 0.0% 

12 3,172,865 1,284,013 - - 0.0% 

13 4,361,876 1,765,188 - - 0.0% 

14 3,167,073 1,281,667 - - 0.0% 

15 4,343,955 1,757,934 - - 0.0% 

16 3,447,637 1,395,208 - - 0.0% 

17 3,272,829 1,324,468 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table D.2:  Crop District Level Correspondence to Cypress Hills (NS) Basin 

Crop 

District 

Total Area  Cypress Hills (NS) 

Basin 

Cypress Hills 

(NS) Basin % 

of Total Area Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 - - 0.0% 

2 5,206,448 2,106,975 - - 0.0% 

3 12,867,824 5,207,424 380,344 153,985 3.0% 

4 5,663,713 2,292,023 2,314,695 937,123 40.9% 

5 8,237,764 3,333,705 - - 0.0% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 - - 0.0% 

9 8,867,920 3,588,720 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 
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Table D.3:  Rural Municipality Level Correspondence to Cypress Hills (NS) Basin 

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
109 45 141 100 230 20 

110 96 142 100 231 40 

111 75 169 55 232 20 

139 100 171 100   

 

Table D.4:  Categories of Communities in Cypress Hills (NS) Basin 

  1. TOWNS  

  More than 1000 

1 Gull Lake 

2 Maple Creek 

 

  2. VILLAGES 

1 Gloden Prairie 

2 Piapot 

3 Richmound 

4 Carmichael 

5 Fox Valley 

6 Tompkins 

 

  3. FIRST NATIONS 

1 Nekaneet Reserve #160A 

 

  4. PARKS 

1 Cypress Hills Provincial Park 

 

  5. OTHERS 

1 Cypress Mobile Home Park 
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Table D.5:  Regression Equation for Population, Cypress Hills (NS) Basin 

Category Dependent 

Variable 
Intercept Time R

2 
F-value 

Towns > 1000 
Pop 3,620.324 24.44286 0.403212 8.783281 

S.E. 74.98749 8.247524 
  

 

 

Table D.6:  Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Climate Change Scenario, Cypress Hills (NS) Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns > 1000 143.57 143.57 147.02 150.75 

Villages 147.12 147.12 150.65 154.47 

Rural Non-Farm 147.12 147.12 150.65 154.47 

Rural Farm 147.12 147.12 150.65 154.47 

  

Table D.7:  Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Water Conservation Scenario, Cypress Hills (NS) 

Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns > 1000 143.57 142.71 141.85 139.41 

Villages 147.12 146.24 145.35 142.85 

Rural Non-Farm 147.12 146.24 145.35 142.85 

Rural Farm 147.12 146.24 145.35 142.85 
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Appendix E 

Supplementary Information for the Old Wives Lake Basin 
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Table E.1:  Census Division Level Correspondence to Old Wives Lake Basin  

Census 

Division 

Total Area 
Old Wives Lake 

Basin 

Old Wives 

Lake Basin as a 

% of Total 

Area Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 - - 0.0% 

2 4,111,021 1,663,671 475,939 192,606 11.6% 

3 4,306,852 1,742,923 3,108,328 1,257,897 72.2% 

4 5,002,938 2,024,617 579,111 234,357 11.6% 

5 3,407,147 1,378,824 - - 0.0% 

6 4,153,095 1,680,697 - - 0.0% 

7 4,477,117 1,811,825 1,439,633 582,598 32.2% 

8 5,336,453 2,159,584 - - 0.0% 

9 2,904,925 1,175,581 - - 0.0% 

10 2,771,565 1,121,615 - - 0.0% 

11 4,019,224 1,626,524 - - 0.0% 

12 3,172,865 1,284,013 - - 0.0% 

13 4,361,876 1,765,188 - - 0.0% 

14 3,167,073 1,281,667 - - 0.0% 

15 4,343,955 1,757,934 - - 0.0% 

16 3,447,637 1,395,208 - - 0.0% 

17 3,272,829 1,324,468 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table E.2:  Crop District Level Correspondence to Old Wives Lake Basin 

Crop 

District 

Total Area  Old Wives Lake 

Basin 

Old Wives 

River basin 

% of Total 

Area 

Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 - - 0.0% 

2 5,206,448 2,106,975 79,502 32,187 1.5% 

3 12,867,824 5,207,424 5,523,510 2,236,239 42.9% 

4 5,663,713 2,292,023 - - 0.0% 

5 8,237,764 3,333,705 - - 0.0% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 - - 0.0% 

9 8,867,920 3,588,720 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 
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Table E.3:  Rural Municipality Level Correspondence to Old Wives  

Lake Basin 

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
69 15 39 10 165 73 

100 15 40 75 166 50 

131 10 70 96 45 55 

101 60 11 15 46 50 

102 100 42 65 75 100 

103 100 43 20 76 100 

104 100 44 55 105 100 

132 70 71 100 106 100 

133 90 72 100 17 3 

134 100 73 100 77 95 

163 15 74 100 78 60 

164 85 135 100 107 75 

194 3 136 93 108 40 
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Table E.4:  Categories of Communities in Old Wives Lake Basin 

  1. TOWNS      

  1a. More than 1000   1b. Less than 1000 

1 Gravelbourg 1 Ponteix 

2 Assiniboia 2 LaFleche 

  3 Herbert 

 

  3. VILLAGES     

1 Admiral 18 Palmer 

2 Cadillac 19 Hodgeville 

3 Chaplin 20 Kayville 

4 Coderre 21 Limerick 

5 Aneroid 22 Mankota 

6 Bengough 23 Mazenod 

7 Crane Valley 24 McCord 

8 Rush Lake 25 Meyronne 

9 Ernfold 26 Ormiston 

10 Kincaid 27 Pamburn 

11 Ogema 28 Parkbeg 

12 Woodrow 29 Shamrock 

13 Ferland 30 Willow Bunch 

14 Morse 31 Wood Mountain 

15 Mossbank 32 Courval 

16 St Victor 33 Vanguard 

17 Viceroy 34 Congress 
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Table E.5:  Regression Equations for Population, Old Wives Lake Basin 

Category Dependent 

Variable 
Intercept Time R

2 
F-value 

Towns > 1000 
Log 8.341072 -0.004926 0.677138 27.264870 

S.E. 0.008577 0.000943 
  

Towns < 1000 
Log 7.607254 -0.004369 0.532112 14.784420 

S.E. 0.010330 0.001136 
  

Villages 
Log 8.434841 -0.010715 0.643309 23.446070 

S.E. 0.020120 0.002213 
  

 

 

 

Table E.6:  Regression Equations for Water Demand Per Capita, Old Wives Lake Basin 

Category Dependent 

Variable 
Intercept Population Time R

2 
F-value 

Towns > 

1000 

Log WDC 7.007167 -0.000477* -0.012690* 0.336233 3.039313 

(S.E.) 0.900392 0.000215 0.005212 
 

 

Villages 
Log WDC 5.832998 - 0.000203* 

 
0.344055 6.818747 

(S.E.) 0.329466 0.000078 
  

 

        * Significantly different from zero at 5% 

        WDC = Water demand per capita in m
3
. 
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Table E.7:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Climate Change Scenario, Old Wives Lake Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns > 1000 141.91 136.55 127.87 118.07 

Towns < 1000 217.10 217.10 222.31 227.96 

Villages 153.90 166.02 193.74 221.09 

Rural Non-Farm 153.90 166.02 193.74 221.09 

Rural Farm 153.90 166.02 193.74 221.09 

 

 

 

Table E.8:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Water Conservation Scenario, Old Wives Lake Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Towns > 1000 141.91 135.73 123.37 109.18 

Towns < 1000 217.10 215.80 214.50 210.80 

Villages 153.90 165.03 186.93 204.46 

Rural Non-Farm 153.90 165.03 186.93 204.46 

Rural Farm 153.90 165.03 186.93 204.46 
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Appendix F 

Supplementary Information for the Saskatchewan River Basin 
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Table F.1:  Census Division Level Correspondence to Saskatchewan River Basin  

Census 

Division 

Total Area 
Saskatchewan River 

Basin 

Saskatchewan 

River Basin as 

a % of Total 

Area Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 - - 0.0% 

2 4,111,021 1,663,671 - - 0.0% 

3 4,306,852 1,742,923 - - 0.0% 

4 5,002,938 2,024,617 - - 0.0% 

5 3,407,147 1,378,824 - - 0.0% 

6 4,153,095 1,680,697 - - 0.0% 

7 4,477,117 1,811,825 - - 0.0% 

8 5,336,453 2,159,584 - - 0.0% 

9 2,904,925 1,175,581 - - 0.0% 

10 2,771,565 1,121,615 - - 0.0% 

11 4,019,224 1,626,524 - - 0.0% 

12 3,172,865 1,284,013 - - 0.0% 

13 4,361,876 1,765,188 - - 0.0% 

14 3,167,073 1,281,667 1,669,463 675,607 52.7% 

15 4,343,955 1,757,934 1,898,244 768,191 43.7% 

16 3,447,637 1,395,208 - - 0.0% 

17 3,272,829 1,324,468 - - 0.0% 

Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table F.2:  Crop District Level Correspondence to Saskatchewan River Basin 

Crop 

District 

Total Area  Saskatchewan River 

Basin 

Saskatchewan 

River basin 

% of Total 

Area 

Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 - - 0.0% 

2 5,206,448 2,106,975 - - 0.0% 

3 12,867,824 5,207,424 - - 0.0% 

4 5,663,713 2,292,023 - - 0.0% 

5 8,237,764 3,333,705 - - 0.0% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 2,965,039 1,200,421 57.0% 

9 8,867,920 3,588,720 602,668 243,995 6.8% 

Source: Area estimated from Statistics Canada Data Rural Municipality 
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Table F.3:  Rural Municipality Level Correspondence to Saskatchewan River Basin 

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
369 40 402 10 458 100 

370 60 426 20 459 90 

394 40 427 100 460 35 

397 30 428 100 486 100 

398 10 429 100 487 100 

399 100 430 85 488 100 

400 96 456 85 490 55 

401 60 457 100 520 60 
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Table F.4:  Categories of Communities in Saskatchewan River Basin 

  1. CITIES 

1. Melfort 

 

  2. TOWNS      

  2a. More than 1000   2b. Less than 1000 

1 Tisdale 1 White Fox 

2 Birch Hills 2 St Brieux 

3 Cumberland Hodemand 3 Kinistino 

4 Nipawin 4 Denare Beach 

5 Creighton 5 Pelican Narrows 

6 Carrot River   

 

  3a. VILLAGES     

1 Snowden 14 Meath Park 

2 St Benedict 15 Smeaton 

3 Arborfield 16 Crystal Springs 

4 Middle Lake 17 Garrick 

5 Choiceland 18 Gronlid 

6 Beatty 19 Ridgedale 

7 Pilger 20 Aylsham 

8 Crooked River 21 Brooksby 

9 Eldersley 22 Weirdale 

10 Fairy Glen 23 Weldon 

11 Valparaiso 24 Star City 

12 Zenon Park 25 Yellow Creek 

13 Love   

 3b. OTHER VILLAGES   

1. Anaheim 2. Lake Lenore 

 

  5.  FIRST NATIONS’ RESERVES 

1 Shoal Lake Reserve #28A 

2 Pelican Narrows Reserve #184B 

3 Red Earth Reserve#29 

4 James Smith Reserve #100 

5 Cumberland Reserve #20 

6 Kimosom Pwatinahk Reserve # 203 (Dsechambault Lake) 
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  6. PARKS/RECREATIONAL SITES 

1 Sask Environment Narrow Hills Prov Park 

2 Sandy Bay Beach-Candle Lake Provincial Park 
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Table F.5:  Regression Equations for Population, Saskatchewan River Basin 

Category Dependent 

Variable 
Intercept Time R

2 
F-value 

Melfort 
Log pop 8.710142 -0.002992 0.358258 7.257354 

S.E. 0.010098 0.001111 
  

Towns > 1000 
Log pop 9.461709 0.008141 0.658397 25.055880 

S.E. 0.014786 0.001626 
  

Towns < 1000 
Log. Pop. 2,360.029 26.04643 0.695716 29.723230 

S.E. 43.43755 4.777494 
  

Villages 
Log. Pop. 8.262867 0.000144 0.000196 0.002553 

S.E. 0.025927 0.002852 
  

First Nations 
Pop. 1,966.907 102.9505 0.760613 34.950620 

S.E. 169.7317 17.41411 
  

 

 

Table F.6:  Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Climate Change Scenario, Saskatchewan River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Melfort 118.55 118.55 121.39 124.47 

Towns > 1000 126.67 126.67 129.71 133.01 

Towns < 1000 112.01 112.01 114.70 117.61 

Villages 100.57 100.57 102.98 105.59 

Other Villages 125.16 125.16 128.16 131.42 

Rural Non-Farm 100.57 100.57 102.98 105.59 

Rural Farm 100.57 100.57 102.98 105.59 

First Nations 78.07 78.07 79.94 81.97 
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Table F.7:  Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Water Conservation Scenario, Saskatchewan River 

Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Melfort 118.55 115.58 109.66 103.73 

Towns > 1000 126.67 125.91 125.15 123.00 

Towns < 1000 112.01 111.34 110.66 108.76 

Villages 100.57 99.96 99.36 97.65 

Other Villages 125.16 124.41 123.66 121.53 

Rural Non-Farm 100.57 99.96 99.36 97.65 

Rural Farm 100.57 99.96 99.36 97.65 

First Nations 78.07 77.60 77.13 75.80 
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Appendix G 

Supplementary Information for Assiniboine River Basin 
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Table G.1:  Census Division Level Correspondence to Assiniboine River Basin 

Census 

Division 

Total Area 
Assiniboine River 

Basin 

Assiniboine 

River Basin as 

a % of Total 

Area Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 - - 0.0% 

2 4,111,021 1,663,671 - - 0.0% 

3 4,306,852 1,742,923 - - 0.0% 

4 5,002,938 2,024,617 - - 0.0% 

5 3,407,147 1,378,824 841,900 340,704 24.7% 

6 4,153,095 1,680,697 - - 0.0% 

7 4,477,117 1,811,825 - - 0.0% 

8 5,336,453 2,159,584 - - 0.0% 

9 2,904,925 1,175,581 2,356,040 953,455 81.1% 

10 2,771,565 1,121,615 345,354 139,760 12.5% 

11 4,019,224 1,626,524 - - 0.0% 

12 3,172,865 1,284,013 - - 0.0% 

13 4,361,876 1,765,188 - - 0.0% 

14 3,167,073 1,281,667 - - 0.0% 

15 4,343,955 1,757,934 - - 0.0% 

16 3,447,637 1,395,208 - - 0.0% 

17 3,272,829 1,324,468 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table G.2:  Crop District Level Correspondence to Assiniboine River Basin 

Crop 

District 

Total Area 
Assiniboine River 

Basin 

Assiniboine 

River Basin 

% of Total 

Area 

Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 149,332 60,458 2.9% 

2 5,206,448 2,106,975 - - 0.0% 

3 12,867,824 5,207,424 - - 0.0% 

4 5,663,713 2,292,023 - - 0.0% 

5 8,237,764 3,333,705 3,393,962 1,374,073 41.2% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 - - 0.0% 

9 8,867,920 3,588,720 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 
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Table G.3:  Rural Municipality Level Correspondence to Assiniboine River Basin  

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
121 95 243 100 301 35 

122 20 244 100 303 80 

152 40 245 100 304 100 

181 70 246 35 305 100 

211 95 271 95 333 25 

213 60 273 100 334 80 

214 70 274 100 335 70 

215 20 275 100 336 55 

241 100 276 40   

 

Table G.4:  Categories of Communities in Assiniboine River Basin 

  1. CITIES 

1. Yorkton 

 

  2. TOWNS      

  2a. More than 1000   2b. Less than 1000 

1 Rocanville 1 Sturgis 

2 Preeceville 2 Springside 

3 Langenburg 3 Saltcoats 

4 Melville 4 Churchbridge 

5 Kamsack   

6 Moosomin   

7 Canora   

 

  3. VILLAGES     

1 MacNutt 20 Pleasantdale 

2 Amsterdam 21 Marchwell 

3 Chorney Beach Resort Village 22 Margo 

4 Togo 23 Ketchen 

5 Bankend 24 Stenen 

6 Fleming 25 Swan Plain 

7 Hazel Dell 26 Welwyn 

8 Hendon 27 Rama 

9 Invermay 28 Rhein 

10 Jedburgh 29 Spyhill 
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11 Buchanan 30 Ebenezer 

12 Calder 31 Mikado 

13 Kuroki 32 Tadmore 

14 Mozart 33 Theodore 

15 Nut Mountain 34 Veregin 

16 Endeavour 35 Willowbrook 

17 Hyas 36 Wroxton 

18 Insinger 37 Okla 

19 Lac Vert   

 

  4.  FIRST NATIONS’ RESERVES 

1 Keeseekoose Reserve #66 

2 Cote Reserve #64 

3 Fishing Lake Reserve #89 

4 Key Reserve #65 

 

  5. PARKS/RECREATIONAL SITES 

1 Ministik Recreational Site 

2 Nut Point Recreation Site 

3 Pickerale Point Recreation Site 

4 Good Spirit Provincial Park 

 

  6. Other 

1 Whitespruce Youth Centre 

2 Yorkville Public Utility Board-Melville 

 

Table G.5:  Regression Equations Population Assiniboine River Basin 

Category Dependent 

Variable 
Intercept Time R

2 
F-value 

Yorkton 
Log 9.665615 0.007927 0.730217 35.186920 

S.E. 0.012150 0.001336 
  

Villages 
Log 8.217109 -0.000128 0.000111 0.001440 

S.E. 0.030596 0.003365 
  

First Nations 
Log 7.486556 0.010273 0.340136 0.059660 

S.E. 0.045499 0.004770 
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Table G.6:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Climate Change Scenario, Assiniboine River Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Yorkton 122.81 122.81 125.76 128.95 

Towns > 1000 123.64 123.64 126.61 129.82 

Towns < 1000 130.29 130.29 133.42 136.81 

Villages 104.59 104.59 107.10 109.82 

Rural Non-Farm 104.59 104.59 107.10 109.82 

Rural Farm 104.59 104.59 107.10 109.82 

First Nations 83.42 83.42 85.42 87.59 

 

Table G.7:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Water Conservation Scenario, Assiniboine River 

Basin 

Community 

Type 

Water Demand per Capita (m
3
) 

2010 2020 2040 2060 

Yorkton 122.81 119.74 113.60 107.46 

Towns > 1000 123.64 122.90 122.16 120.05 

Towns < 1000 130.29 129.51 128.73 126.51 

Villages 104.59 103.96 103.33 101.55 

Rural Non-Farm 104.59 103.96 103.33 101.55 

Rural Farm 104.59 103.96 103.33 101.55 

First Nations 83.42 82.92 82.42 81.00 
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Appendix H 

Supplementary Information for the Lake Winnipegosis Basin 
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Table H.1:  Census Division Level Correspondence to Lake Winnipegosis Basin 

Census 

Division 

Total Area 
Winnipegosis 

Watershed 

Winnipegosis 

Watershed as a 

% of Total 

Area Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 - - 0.0% 

2 4,111,021 1,663,671 - - 0.0% 

3 4,306,852 1,742,923 - - 0.0% 

4 5,002,938 2,024,617 - - 0.0% 

5 3,407,147 1,378,824 - - 0.0% 

6 4,153,095 1,680,697 - - 0.0% 

7 4,477,117 1,811,825 - - 0.0% 

8 5,336,453 2,159,584 - - 0.0% 

9 2,904,925 1,175,581 548,885 222,126 18.9% 

10 2,771,565 1,121,615 103,670 41,954 3.7% 

11 4,019,224 1,626,524 - - 0.0% 

12 3,172,865 1,284,013 - - 0.0% 

13 4,361,876 1,765,188 - - 0.0% 

14 3,167,073 1,281,667 1,284,172 519,685 40.5% 

15 4,343,955 1,757,934 - - 0.0% 

16 3,447,637 1,395,208 - - 0.0% 

17 3,272,829 1,324,468 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table H.2:  Crop District Level Correspondence to Lake Winnipegosis Basin 

Crop 

District 

Total Area  Winnipegosis 

Watershed 

Winnipegosis 

Watershed % 

of Total Area  Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 - - 0.0% 

2 5,206,448 2,106,975 - - 0.0% 

3 12,867,824 5,207,424 - - 0.0% 

4 5,663,713 2,292,023 - - 0.0% 

5 8,237,764 3,333,705 1,003,649 406,336 12.2% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 933,078 377,764 17.9% 

9 8,867,920 3,588,720 - - 0.0% 
Source: Area estimated from Statistics Canada Data Rural Municipality 
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Table H.3:  Rural Municipality Level Correspondence to Lake Winnipegosis Basin 

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
271 5 333 75 337 5 

301 65 334 20 366 100 

303 20 335 30 367 50 

331 100 336 35 368 35 

 

 

Table H.4:  Categories of Communities in Lake Winnipegosis Basin 

  1. TOWNS      

  1a. More than 1000   1b. Less than 1000 

1 Porcupine Plain 1 Naicam 

2 Kelvington 2 Norquay 

3 Hudson Bay   

 

  2. VILLAGES     

1 Arran 7 Pelly 

2 Erwood 8 Lintlaw 

3 Fosston 9 Mistatim 

4 Chelan 10 Prairie River 

5 Weekes 11 Rose Valley 

6 Clemenceau 12 Sylvania 

 

  3.  FIRST NATIONS’ RESERVES 

1 Yellowquill Reserve #90 

2 Kinistin Reserve #91 

 

  4. Other 

1 Starlite Trailer Court, Hudson Bay 

2 Barrier Water Group 
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Table H.5:  Regression Equations for Population, Lake Winnipegosis Basin 

Category Dependant 

Variable 
Intercept Time R

2 
F-value 

Towns > 1000 

 

Log 8.286404 0.007047 0.549352 15.847350 

(S.E.) 0.016096 0.001770 
  

Villages 

 

Log 7.187769 -0.006051 0.265637 4.702421 

(S.E.) 0.025371 0.002790 
  

 

Table H.6:  Regression Equations for Water Demand Per Capita in the Lake Winnipegosis 

Basin 

Category Dependant 

Variable 
Intercept Population Time R

2 
F-value 

Towns > 1000 

 

Log WDC 6.442316 -0.000309 -- 0.801788 52.586500 

(S.E.) 0.179220 0.000043 
  

 

Villages 

 

Log WDC 6.453823 -0.000860* -0.016862 0.548766 7.296879 

(S.E.) 0.405305 0.000305 0.004615 
 

 

        *Significantly different from zero at 5% 

        WDC = Water demand per capita in m
3
. 

 

Table H.7:  Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Climate Change Scenario, Lake Winnipegosis Basin 

Community Type 
Water Demand per Capita (m

3
) 

2010 2020 2040 2060 

Towns > 1000 159.23 144.16 118.33 94.09 

Towns < 1000 124.12 124.12 127.10 130.32 

Villages 172.62 154.87 126.35 101.95 

Rural Non-Farm 172.62 154.87 126.35 101.95 

Rural Farm 172.62 154.87 126.35 101.95 

First Nations 133.27 133.27 136.47 139.93 

 

Table H.8:  Adjusted Domestic Water Demand Coefficients 

(m
3
/capita) for Water Conservation Scenario, Lake Winnipegosis 

Basin 

Community Type 
Water Demand per Capita (m

3
) 

2010 2020 2040 2060 

Towns > 1000 159.23 143.29 114.17 87.01 

Towns < 1000 124.12 123.37 122.63 120.52 

Villages 172.62 153.94 121.91 94.28 

Rural Non-Farm 172.62 153.94 121.91 94.28 

Rural Farm 172.62 153.94 121.91 94.28 

First Nations 133.27 132.47 131.67 129.41 
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Appendix I 

Supplementary Information for the Northern River Basins 
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Table I.1:  Census Division Level Correspondence to Northern River Basins  

Census 

Division 

Total Area 
Northern  River 

Basins 

Northern River 

Basins as a % 

of Total Area 

Acres Hectares Acres Hectares 

1 3,397,016 1,374,725 - - 0.0% 

2 4,111,021 1,663,671 - - 0.0% 

3 4,306,852 1,742,923 - - 0.0% 

4 5,002,938 2,024,617 - - 0.0% 

5 3,407,147 1,378,824 - - 0.0% 

6 4,153,095 1,680,697 - - 0.0% 

7 4,477,117 1,811,825 - - 0.0% 

8 5,336,453 2,159,584 - - 0.0% 

9 2,904,925 1,175,581 - - 0.0% 

10 2,771,565 1,121,615 - - 0.0% 

11 4,019,224 1,626,524 - - 0.0% 

12 3,172,865 1,284,013 - - 0.0% 

13 4,361,876 1,765,188 - - 0.0% 

14 3,167,073 1,281,667 - - 0.0% 

15 4,343,955 1,757,934 - - 0.0% 

16 3,447,637 1,395,208 837,032 338,735 24.3% 

17 3,272,829 1,324,468 1,003,437 406,077 30.7% 
Source: Area estimated from Statistics Canada Data Rural Municipality 

 

Table I.2:  Crop District Level Correspondence to Northern River Basins 

Crop 

District 

Total Area  Churchill River 

Basin 

Churchill 

River Basin 

% of Total 

Area  

Acres Hectares Acres Hectares 

1 5,187,043 2,099,121 - - 0.0% 

2 5,206,448 2,106,975 - - 0.0% 

3 12,867,824 5,207,424 - - 0.0% 

4 5,663,713 2,292,023 - - 0.0% 

5 8,237,764 3,333,705 - - 0.0% 

6 8,108,898 3,281,554 - - 0.0% 

7 6,314,583 2,555,421 - - 0.0% 

8 5,199,395 2,104,120 - - 0.0% 

9 8,867,920 3,588,720 1,840,469 745,129 20.8% 
Source: Area estimated from Statistics Canada Data Rural Municipality 
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Table I.3:  Rural Municipality Level Correspondence to Northern River Basins  

RM # %RM in 

RB 

RM # %RM in 

RB 

RM # %RM in 

RB 
466 20.0 497 45.0 588 93.0 

494 40.0 555 95.0 622 100.0 

496 80.0 561 85.0   
 

 

Table I.4:  Categories of Communities in Churchill River Basin 

 1. CITIES 

1. Meadow Lake 

 

  2. TOWNS      

  2a. More than 1000   2b. Less than 1000 

1 Air Ronge 1 Green Lake 

2 Beauval 2 Pierceland 

3 Big River   

4 Buffalo Narrows   

5 Île-à-la-Crosse   

6 La Ronge   

7 La Loche   

8 Pinehodemand   

9 Sandy Bay   

10 Spiritwood   

 

  3. VILLAGES     

1  Timber Bay  9  Turnor Lake  

2  Weyakwin  10  Brabant Lake  

3  Dore Lake  11  Leoville  

4  Cole Bay  12  Loon Lake  

5  Jans Bay  13  Goodsoil  

6  Patuanak  14  Makwa  

7  St. George’s Hill  15  Missinipe  

8  Michel Village  16  Dorintosh  
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 4.  FIRST NATIONS’ RESERVES 

 Name Alternative name 

1 Lac La Ronge #156 Bell's Point 

2 Lac La Ronge #156A Potato River 

3 Lac La Ronge #156B Kitsakie 

4 Lac La Ronge #156C Sucker River, Nemebien 

5 Lac La Ronge #157 Stanley 

6 Lac La Ronge #157A  

7 Lac La Ronge #157B  

8 Lac La Ronge #157C Four Portages 

9 Lac La Ronge #157D  

10 Lac La Ronge #158 Little Hills 

11 Lac La Ronge #158A Little Hills 

12 Lac La Ronge #158B Little Hills 

13 Lac La Ronge #217 Morin Lake 

14 Lac La Ronge #219 Grandmother's Bay 

15 English River #192 La Plonge 

16 English River #192D Wapechewunak 

17 English River #192G  

18 Buffalo River #193 Dillon, Peter Pond Lake 

19 Birch Narrows #193A  

20 Turnor Lake #193B  

21 La Loche #222 Clearwater River Dene 

22 La Loche #223 Clearwater River Dene 

23 Canoe Lake #165  

24 Canoe Lake #165 Eagles Lake 

25 Southend #200 Peter Ballantyne 

26 Lac la Hache Hatchet Lake 

27 Big Island Lake Reserve 28#124  

28 Waterhen Lake Reserve #130  

29 Montreal Lake Reserve #106  

30 Montreal Lake Reserve #106B  

31 Little Red River Reserve #106C  

32 Little Red River Reserve #106D  

33 Big River Reserve #118  

34 Chitek Lake Reserve #191  
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35 Seekaskootch Reserve # 119  

36 Makwa Lake  Reserve # 129  

37 Makwa Lake  Reserve # 129B  

38 Makwa Lake  Reserve # 129C  

39 Meadow Lake Reserve #105 Flying Dust 

40 Ministikwin Reserve #161  

41 Mudie Lake Reserve #161A  

 

  5. Unorganized Division 18   

1 Decharme Lake 11 Sled Lake 

2 Black Point 12 Sturgeon Landing 

3 Garson Lake 13 Fond du Lac 233 

4 Southend 14 Jan Lake 

5 Wollaston Lake 15 English River #192A 

6 Stanely Mission 16 English River #192B 

7 La Loche West 17 English River #192C 

8 Bear Creek 18 English River #192E 

9 Kinoosao 19 English River #192F 

10 Molanosa 20 La Loche #221 
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Table I.5:  Categories of Communities in Athabasca River Basin 

  1. VILLAGES 

  

  
1 Stony Rapids  

 
 

 2.  FIRST NATIONS’ RESERVES 

1  Fond Du Lac Reserve #227  

2  Fond Du Lac Reserve #229  

3  Fond Du Lac Reserve #231  

4  Fond Du Lac Reserve #232  

5  Chicken Reserve #224  

6  Chicken Reserve #225  

 

  3. Unorganized Division 18 

1  Uranium City  

2  Camsell Portage  

3  Fond Du Lac #233  
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Table I.6:  Regression Equations for Population, Northern River Basins 

Category Dependent 

Variable 
Intercept Time R

2 
F-value 

Meadow Lake 

 

Pop 5,389.69 91.214290 0.530776 14.705330 

(S.E.) 216.27 23.786220 
  

Towns > 1000 

 

Pop 14,849.26 315.567900 0.477600 11.885130 

(S.E.) 832.25 91.535740 
  

Towns < 1000 
Log 7.004050 0.012793 0.874990 90.991370 

(S.E.) 0.012194 0.001341   

Villages 
Pop 2,055.45 58.185710 0.550077 15.893840 

(S.E.) 132.70 14.594930   

First Nations 
pop 4,645.86 496.217900 0.637192 22.831600 

(S.E.) 944.21 103.849500   

Unorganized Division 

18 

log 7.305982 -0.007471 0.238730 4.076722 

(S.E.) 0.033644 0.003700   

 

Table I.7:  Regression Equation for Water Demand Per Capita, Northern River Basins 

Category Dependent 

Variable 
Intercept Population R

2 
F-value 

Towns > 

1000 

 

Log WDC 5.560018 -0.000032 0.566984 17.022000 

(S.E.) 0.135398 0.000008 
 

 

               WDC = Water demand per capita in m
3
. 
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Table I.8:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Climate Change Scenario, Northern River Basins 

Community Type 
Water Demand per Capita (m

3
) 

2010 2020 2040 2060 

Meadow Lake CRB 112.22 112.22 114.91 117.83 

Towns > 1000 CRB 143.37 129.64 108.54 91.00 

Towns < 1000 CRB 93.97 93.97 96.22 98.67 

Villages CRB 121.77 121.77 124.70 127.86 

Rural Non-Farm CRB 121.77 121.77 124.70 127.86 

Rural Farm CRB 121.77 121.77 124.70 127.86 

First Nations CRB 123.19 123.19 126.15 129.35 

Villages Athabasca 

River Basin 
121.77 121.77 124.70 127.86 

First Nations Athabasca 

River Basin 
123.19 123.19 126.15 129.35 

Unorganized Division 

18 
123.19 123.19 126.15 129.35 

 

Table I.9:  Adjusted Domestic Water Demand Coefficients 

(m3/capita) for Water Conservation Scenario, Northern River Basins 

Community Type 
Water Demand per Capita (m

3
) 

2010 2020 2040 2060 

Meadow Lake CRB 112.22 109.42 103.80 98.19 

Towns > 1000 CRB 143.37 122.38 104.73 84.15 

Towns < 1000 CRB 93.97 93.40 92.84 91.24 

Villages CRB 121.77 114.95 120.31 118.24 

Rural Non-Farm CRB 121.77 114.95 120.31 118.24 

Rural Farm CRB 121.77 114.95 120.31 118.24 

First Nations CRB 123.19 122.45 121.72 119.62 

Villages Athabasca 

River Basin 
121.77 114.95 120.31 118.24 

First Nations Athabasca 

River Basin 
123.19 122.45 121.72 119.62 

Unorganized Division 

18 
123.19 122.45 121.72 119.62 
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Appendix J 

Summary of Water Demand for Selected River Basins 
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J.1 Souris River Basin Summary  
Table J.1: Souris River Basin Summary of Total Water Demand for the Baseline 

Scenario 

Table J.2:  Souris River Basin Summary of Total Water Demand for the Climate 

Change Scenario 

Table J.3: Souris River Basin Summary of Total Water Demand for the Water 

Conservation Scenario 
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Table J.1:  Water Demand in the Souris River Basin for the Baseline Scenario, 2010- 2060 

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 6,309 6,383 6,549 6,744 

  Livestock 4,326 4,608 4,762 4,896 

  Pesticide 155 155 153 153 

  
Other (Greenhouse and 

Aquaculture) 
28 29 30 31 

  Sub-total 10,818 11,174 11,494 11,824 

Industry/Mining         

  Coal 222 222 222 142 

  Oil and Gas 5,215 7,002 4,201 1,050 

  Manufacturing 319 307 291 272 

  Power Generation 23,164 23,164 23,164 11,582 

  Sub-Total  28,920 30,695 27,878 13,046 

Municipal/Domestic         

  Municipal 8,623 8,683 8,834 9,215 

  Sub-Total  8,623 8,683 8,834 9,215 

Recreation         

  Parks/Recreation 42 37 29 21 

  Sub-Total 41.6 37.39 28.95 20.52 

Sub-total Direct Anthropogenic 

Activities  
48,402 50,590 48,235 34,106 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 36,168 36,168 36,168 36,168 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic 

Water Demand  
36,168 36,168 36,168 36,168 

Total Water Demand Excluding 

Hydroelectric Power Generation 

Water Release 

84,570 86,758 84,403 70,274 
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Table J.2:  Water Demand in the Souris River Basin for the Climate Change Scenario, 

2010- 2060 

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 6,309 6,383 7,473 8,235 

  Livestock 4,326 4,608 4,920 5,227 

  Pesticide 155 155 160 166 

  
Other (Greenhouse and 

Aquaculture) 
28 29 30 31 

  Sub-total 10,818 11,174 12,582 13,659 

Industry/Mining         

  Coal 222 222 222 142 

  Oil and Gas 5,215 7,002 4,201 1,050 

  Manufacturing 319 307 297 283 

  Power Generation 23,164 23,164 23,628 12,046 

  Sub-Total  28,920 30,695 28,348 13,521 

Municipal/Domestic 
    

  Municipal 8,623 8,683 9,048 9,675 

  Sub-Total  8,623 8,683 9,048 9,675 

Recreation 
    

  Parks/Recreation 42 37 30 22 

  Sub-Total 42 37 30 22 

Sub-total Direct Anthropogenic 

Activities  
48,402 50,590 50,007 36,876 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 36,168 36,168 37,976 39,784 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic 

Water Demand  
36,168 36,168 37,976 39,784 

Total Water Demand Excluding 

Hydroelectric Power Generation 

Water Release 

84,570 86,758 87,983 76,660 
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Table J.3:  Water Demand in the Souris River Basin for the Water Conservation Scenario, 

2010- 2060 

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 6,309 5,844 5,541 5,404 

  Livestock 4,326 4,608 4,612 4,739 

  Pesticide 155 155 138 76 

  
Other (Greenhouse and 

Aquaculture) 
28 29 30 31 

  Sub-total 10,818 10,636 10,321 10,250 

Industry/Mining         

  Coal 222 218 218 139 

  Oil and Gas 5,215 5,952 3,571 893 

  Manufacturing 319 301 286 267 

  Power Generation 23,164 22,006 20,848 9,845 

  Sub-Total  28,920 28,477 24,923 11,144 

Municipal/Domestic 
    

  Municipal 8,623 8,544 8,413 8,424 

  Sub-Total  8,623 8,544 8,413 8,424 

Recreation 
    

  Parks/Recreation 42 37 29 20 

  Sub-Total 42 37 29 20 

Sub-total Direct Anthropogenic 

Activities  
48,402 47,694 43,686 29,838 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 36,168 36,168 36,168 36,168 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic 

Water Demand  
36,168 36,168 36,168 36,168 

Total Water Demand Excluding 

Hydroelectric Power Generation 

Water Release 

84,570 83,862 79,854 66,006 
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J.2 Missouri River Basin Summary  

Table J.4: Missouri River Basin Summary of Total Water Demand for the Baseline 

Scenario 

Table J.5: Missouri River Basin Summary of Total Water Demand for the Climate 

Change Scenario 

Table J.6: Missouri River Basin Summary of Total Water Demand for the Water 

Conservation Scenario 
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Table J.4:  Water Demand in the Missouri River Basin for the Baseline Scenario, 2010- 

2060 

Sector Sub-Activity Total Amount of Water Demand in dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 114,816 115,010 115,445 115,953 

  Livestock 2,943 3,133 3,243 3,350 

  Pesticide 73 66 65 65 

  Other (greenhouse and 

Aquaculture) 
12 13 13 14 

  Sub-total 117,844 118,222 118,766 119,382 

Industry/Mining         

  Coal 56 56 56 28 

  Oil and Gas 881 1,183 710 178 

  Power Generation 15,086 15,086 7,543 3,771 

  Sub-Total  16,023 16,325 8,309 3,977 

Municipal/Domestic         

  Municipal 1,337 1,296 1,154 1,129 

  Sub-Total  1,337 1,296 1,154 1,129 

Recreation           

  Parks/Recreation 0 0 0 0 

  Sub-Total 0 0 0 0 

Sub-total Direct Anthropogenic Activities  135,204 135,843 128,229 124,488 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

 
Evaporation 74,508 74,508 74,508 74,508 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
74,508 74,508 74,508 74,508 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

209,712 210,351 202,737 198,996 
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Table J.5:  Water Demand in the Missouri River Basin for the Climate Change Scenario, 

2010- 2060 

Sector Sub-Activity Total Amount of Water Demand in dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 114,816 115,010 127,904 135,499 

  Livestock 2,943 3,133 3,368 3,600 

  Pesticide 73 66 69 72 

  Other (greenhouse and 

Aquaculture) 
12 13 13 14 

  Sub-total 117,844 118,222 131,354 139,185 

Industry/Mining 
    

  Coal 56 56 55 28 

  Oil and Gas 881 1,183 604 151 

  Power Generation 15,086 15,086 7,694 3,922 

  Sub-Total  16,023 16,325 8,352 4,101 

Municipal/Domestic 
    

  Municipal 1,337 1,296 1,181 1,186 

  Sub-Total  1,337 1,296 1,181 1,186 

Recreation   
    

  Parks/Recreation 0 0 0 0 

  Sub-Total 0 0 0 0 

Sub-total Direct Anthropogenic Activities  135,204 135,843 140,887 144,472 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

 
Evaporation 74,508 74,508 78,234 81,960 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
74,508 74,508 78,234 81,960 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

209,712 210,351 219,121 226,431 
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Table J.6:  Water Demand in the Missouri River Basin for the Water Conservation 

Scenario, 2010- 2060 

Sector Sub-Activity Total Amount of Water Demand in dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 114,816 104,677 96,572 90,289 

  Livestock 2,943 3,133 3,131 3,232 

  Pesticide 73 66 58 32 

  Other (greenhouse and 

Aquaculture) 
12 13 13 14 

  Sub-total 117,844 107,889 99,774 93,567 

Industry/Mining 
    

  Coal 56 55 55 55 

  Oil and Gas 881 1,006 604 151 

  Power Generation 15,086 14,331 6,789 3,206 

  Sub-Total  16,023 15,392 7,447 3,412 

Municipal/Domestic 
    

  Municipal 1,337 1,288 1,140 1,096 

  Sub-Total  1,337 1,288 1,140 1,096 

Recreation   
    

  Parks/Recreation 0 0 0 0 

  Sub-Total 0 0 0 0 

Sub-total Direct Anthropogenic Activities  135,204 124,569 108,361 98,075 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

 
Evaporation 74,508 74,508 74,508 74,508 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
74,508 74,508 74,508 74,508 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

209,712 199,077 182,869 172,583 
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J.3 Cypress Hills (North Slope) Basin Summary  

 

Table J.7: Cypress Hills (North Slope) Basin Summary of Total Water Demand for the 

Baseline Scenario 

Table J.8:  Cypress Hills (North Slope) Basin Summary of Total Water Demand for the 

Climate Change Scenario 

Table J.9:  Cypress Hills (North Slope) Basin Summary of Total Water Demand for the 

Water Conservation Scenario 
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Table J.7:  Water Demand in the Cypress Hills (North Slope) River Basin for the Baseline 

Scenario, 2010- 2060  

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 41,348 41,598 42,160 42,815 

  Livestock 1,483 1,581 1,633 1,683 

  Pesticide 45 40 38 38 

  
Other (Greenhouse and 

Aquaculture) 
12 12 13 13 

  Sub-total 42,888 43,231 43,844 44,550 

Industry/Mining 
 

      

  Oil and Gas 242 325 195 49 

  Sub-Total  242 325 195 49 

Municipal/Domestic 
 

      

  Municipal 1,345 1,321 1,298 1,355 

  Sub-Total  1,345 1,321 1,298 1,355 

Recreation 
 

      

  Parks/Recreation 58 65 79 93 

  Sub-Total 58.03 65.02 79 92.99 

Sub-total Direct Anthropogenic Activities 44,532 44,941 45,415 46,046 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands 
    

  Evaporation 37,445 37,445 37,445 37,445 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
37,445 37,445 37,445 37,445 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
81,977 82,386 82,860 83,491 
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Table J.8:  Water Demand in the Cypress Hills (North Slope) River Basin for the Climate 

Change Scenario, 2010- 2060  

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture 
    

 
Irrigation 41,348 41,598 48,686 53,175 

 
Livestock 1,483 1,581 1,689 1,800 

 
Pesticide 45 40 41 43 

 

Other (Greenhouse and 

Aquaculture) 
12 12 13 13 

 
Sub-total 42,888 43,231 50,428 55,030 

Industry/Mining 
    

 
Oil and Gas 242 325 195 49 

 
Sub-Total 242 325 195 49 

Municipal/Domestic 
    

 
Municipal 1,345 1,321 1,329 1,423 

 
Sub-Total 1,345 1,321 1,329 1,423 

Recreation 
    

 
Parks/Recreation 58 65 81 98 

 
Sub-Total 58 65 81 98 

Sub-total Direct Anthropogenic Activities 

 
44,532 44,941 52,033 56,599 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands 
    

 
Evaporation 37,445 37,445 39,317 41,190 

 
Apportionment 0 0 0 0 

 
Instream Flow 0 0 0 0 

 
Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand 
37,445 37,445 39,317 41,190 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
81,977 82,386 91,350 97,789 
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Table J.9:  Water Demand in the Cypress Hills (North Slope) River Basin for the Water 

Conservation Scenario, 2010- 2060  

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 41,348 38,188 35,858 34,439 

  Livestock 1,483 1,581 1,578 1,625 

  Pesticide 45 40 35 19 

  
Other (Greenhouse and 

Aquaculture) 
12 12 13 13 

  Sub-total 42,888 39,821 37,483 36,097 

Industry/Mining 
    

  Oil and Gas 242 276 166 41 

  Sub-Total  242 276 166 41 

Municipal/Domestic 
    

  Municipal 1,345 1,313 1,282 1,315 

  Sub-Total  1,345 1,313 1,282 1,315 

Recreation 
    

  Parks/Recreation 58 65 78 90 

  Sub-Total 58 65 78 90 

Sub-total Direct Anthropogenic Activities 44,532 41,474 39,008 37,544 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands 
    

  Evaporation 37,445 37,445 37,445 37,445 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
37,445 37,445 37,445 37,445 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
81,977 78,919 76,453 74,989 
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J.4 Old Wives Lake Basin Summary  

Table J.10: Old Wives Lake Basin Summary of Total Water Demand for the Baseline 

Scenario 

Table J.11: Old Wives Lake Basin Summary of Total Water Demand for the Climate 

Change Scenario 

Table J.12: Old Wives Lake Basin Summary of Total Water Demand for the Water 

Conservation Scenario 
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Table J.10:  Water Demand in the Old Wives Lake River Basin for the Baseline Scenario, 

2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 101,108 101,802 103,361 105,178 

  Livestock 3,800 4,052 4,194 4,326 

  Pesticide 116 109 107 107 

  
Other (Greenhouse and 

Aquaculture) 
12 12 13 13 

  Sub-total 105,036 105,975 107,674 109,624 

Industry/Mining         

  Mining 5,251 5,356 5,464 5,573 

  Oil and Gas 50 68 41 10 

  Sub-Total  5,302 5,424 5,504 5,583 

Municipal/Domestic         

  Municipal 3,038 2,915 2,633 2,555 

  Sub-Total  3,038 2,915 2,633 2,555 

Recreation           

  Parks/Recreation 0 0 0 0 

  Sub-Total 0 0 0 0 

Sub-total Direct Anthropogenic Activities  113,375 114,314 115,811 117,762 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 325,634 325,634 325,634 325,634 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
325,634 325,634 325,634 325,634 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

439,009 439,948 441,445 443,396 
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Table J.11:  Water Demand in the Old Wives Lake River Basin for the Climate Change 

Scenario, 2010- 2060  

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 101,108 101,802 114,091 122,386 

  Livestock 3,800 4,052 4,344 4,631 

  Pesticide 116 109 113 117 

  Other (Greenhouse and Aquaculture) 12 12 13 13 

  Sub-total 105,036 105,975 118,560 127,148 

Industry/Mining 
    

  Mining 5,251 5,356 5,464 5,573 

  Oil and Gas 50 68 41 10 

  Sub-Total  5,302 5,424 5,504 5,583 

Municipal/Domestic 
    

  Municipal 3,038 2,915 2,696 2,682 

  Sub-Total  3,038 2,915 2,696 2,682 

Recreation 
    

  Parks/Recreation 0 0 0 0 

  Sub-Total 0 0 0 0 

Sub-total Direct Anthropogenic Activities  113,375 114,314 126,760 135,413 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 325,634 325,634 341,915 358,197 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
325,634 325,634 341,915 358,197 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
439,009 439,948 468,675 493,610 
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Table J.12:  Water Demand in the Old Wives Lake River Basin for the Water Conservation 

Scenario, 2010- 2060  

Sector Sub-Activity 

Total Amount of Water Demand in 

dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 101,108 93,813 88,562 85,620 

  Livestock 3,800 4,052 4,052 4,176 

  Pesticide 116 109 96 53 

  Other (Greenhouse and Aquaculture) 12 12 13 13 

  Sub-total 105,036 97,986 92,722 89,862 

Industry/Mining 
    

  Mining 5,251 5,249 5,354 5,461 

  Oil and Gas 50 57 34 9 

  Sub-Total  5,302 5,307 5,389 5,470 

Municipal/Domestic 
    

  Municipal 3,038 8,544 8,413 8,424 

  Sub-Total  3,038 8,544 8,413 8,424 

Recreation 
    

  Parks/Recreation 0 0 0 0 

  Sub-Total 0 0 0 0 

Sub-total Direct Anthropogenic Activities 113,375 111,837 106,524 103,756 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 325,634 325,634 325,634 325,634 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
325,634 325,634 325,634 325,634 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
439,009 437,471 432,158 429,390 
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J.5 Saskatchewan River Basin Summary  

Table J.13: Saskatchewan River Basin Summary of Total Water Demand for the Baseline 

Scenario 

Table J.14: Saskatchewan River Basin Summary of Total Water Demand for the Climate 

Change Scenario 

Table J.15: Saskatchewan River Basin Summary of Total Water Demand for the Water 

Conservation Scenario 
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Table J.13:  Water Demand in the Saskatchewan River Basin for the Baseline Scenario, 

2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 2,727 2,734 2,749 2,766 

  Livestock 1,998 2,130 2,217 2,296 

  Pesticide 86 89 89 89 

  Other (Greenhouse and Aquaculture) 62 62 65 67 

  Sub-total 4,872 5,015 5,119 5,218 

Industry/Mining         

  Mining 0.1 0.1 0.1 0.1 

  Manufacturing 327 334 340 347 

  Sub-Total  327 334 341 347 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 

Municipal/Domestic         

  Municipal 5,166 5,357 5,749 6,374 

  Sub-Total Excluding IBT 5,166 5,357 5,749 6,374 

  Sub-total Including IBT 5,270 5,456 5,846 6,469 

Recreation           

  Parks/Recreation          1.67          2.57          2.57          2.57  

  Sub-Total         1.67  2.57 2.57 2.57 

Sub-total Direct Anthropogenic Activities excluding IBT 10,367 10,709 11,211 11,942 

Total IBT 104 99 97 95 

Sub-total Direct Anthropogenic Activities including IBT 10,471 10,808 11,308 12,037 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 358,996 358,996 358,996 358,996 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water Demand 

Excluding IBT 
358,996 358,996 358,996 358,996 

Total Water Demand excluding IBT 369,363 369,705 370,207 370,938 

Total Water Demand Including IBT 369,467 369,804 370,304 371,033 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 
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Table J.14:  Water Demand in the Saskatchewan River Basin for the Climate Change 

Scenario, 2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 2,727 2,734 3,216 3,501 

  Livestock 1,998 2,130 2,308 2,478 

  Pesticide 86 89 92 96 

  Other (Greenhouse and Aquaculture) 62 62 65 67 

  Sub-total 4,872 5,015 5,681 6,142 

Industry/Mining         

  Mining 0.1 0.1 0.1 0.1 

  Manufacturing 327.2 333.8 347.2 361.1 

  Sub-Total Excluding 327 334 347 361 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 

Municipal/Domestic         

  Municipal 5,166 5,357 5,888 6,693 

  Sub-Total Excluding IBT 5,166 5,357 5,888 6,693 

  Sub-total including IBT 5,270 5,456 5,987 6,792 

Recreation           

  Parks/Recreation          1.67          2.57          2.64          2.70  

  Sub-Total         1.67          2.57          2.64          2.70  

Sub-total Direct Anthropogenic Activities excluding IBT 10,367 10,709 11,919 13,199 

Total IBT 104 99 99 99 

Sub-total Direct Anthropogenic Activities including IBT 10,471 10,808 12,018 13,298 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 358,996 358,996 376,914 394,862 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water Demand 

Excluding IBT 
358,996 358,996 376,914 394,862 

Total Water Demand excluding IBT 369,363 369,705 388,833 408,061 

Total Water Demand Including IBT 369,467 369,804 388,932 408,160 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  378 

 

Table J.15:  Water Demand in the Saskatchewan River Basin for the Water Conservation 

Scenario, 2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 2,727 2,498 2,316 2,176 

  Livestock 1,998 2,130 2,137 2,203 

  Pesticide 86 89 80 44 

  Other (Greenhouse and Aquaculture) 62 62 65 67 

  Sub-total 4,872 4,780 4,597 4,490 

Industry/Mining         

  Mining 0.1 0.1 0.1 0.1 

  Manufacturing 327.2 327.1 333.6 333.3 

  Sub-Total Excluding IBT 327 327 334 333 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 

Municipal/Domestic         

  Municipal 5,166 5,312 5,640 6,132 

  Sub-Total Excluding IBT 5,166 5,312 5,640 6,132 

  Sub-total including IBT 5,270 5,411 5,735 6,224 

Recreation           

  Parks/Recreation          1.67          2.56          2.54          2.50  

  Sub-Total         1.67          2.56          2.54          2.50  

Sub-total Direct Anthropogenic Activities excluding IBT 10,367 10,421 10,573 10,958 

Total IBT 104 99 95 92 

Sub-total Direct Anthropogenic Activities including IBT 10,471 10,520 10,668 11,050 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 358,996 358,996 358,996 358,996 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water Demand 

Excluding IBT 
358,996 358,996 358,996 358,996 

Total Water Demand excluding IBT 369,363 369,417 369,569 369,954 

Total Water Demand Including IBT 369,467 369,516 369,664 370,046 

Hydroelectric Power Generation Water Release 2,570,400 2,570,400 2,807,085 2,807,085 
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J.6 Assiniboine River Basin Summary  

Table J.16: Assiniboine River Basin Summary of Total Water Demand for the Baseline 

Scenario 

Table J.17: Assiniboine River Basin Summary of Total Water Demand for the Climate 

Change Scenario 

Table J.18: Assiniboine River Basin Summary of Total Water Demand for the Water 

Conservation Scenario 
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Table J.16:  Water Demand in the Assiniboine River Basin for the Baseline Scenario, 2010- 

2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 3,419 3,436 3,474 3,518 

  Livestock 3,160 3,410 3,587 3,746 

  Pesticide 88 90 89 89 

  
Other (Greenhouse and 

Aquaculture) 
24 24 26 27 

  Sub-total 6,690 6,960 7,176 7,380 

Industry/Mining         

  Potash 1,017 6,493 6,493 6,493 

  Oil and Gas 692 930 558 140 

  Manufacturing 4 4 4 4 

  Sub-Total  1,713 7,426 7,054 6,636 

Municipal/Domestic         

  Municipal 6,712 6,852 7,267 7,930 

  Sub-Total  6,712 6,852 7,267 7,930 

Recreation           

  Parks/Recreation 43 54 72 90 

  Sub-Total 43.18 54.28 71.89 89.51 

Sub-total Direct Anthropogenic Activities  15,158 21,292 21,569 22,035 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands 
    

 
Evaporation 32,399 32,399 32,399 32,399 

 
Apportionment 0 0 0 0 

 
Instream Flow 0 0 0 0 

 
Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand 
32,399 32,399 32,399 32,399 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

47,557 53,691 53,968 54,434 
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Table J.17:  Water Demand in the Assiniboine River Basin for the Climate Change 

Scenario, 2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 3,419 3,436 4,052 4,433 

  Livestock 3,160 3,410 3,749 4,071 

  Pesticide 88 90 93 96 

  Other (Greenhouse and Aquaculture) 24 24 26 27 

  Sub-total 6,690 6,960 7,920 8,628 

Industry/Mining 
    

  Potash 1,017 6,493 6,493 6,493 

  Oil and Gas 692 930 558 140 

  Manufacturing 4 4 4 4 

  Sub-Total  1,713 7,426 7,054 6,636 

Municipal/Domestic 
    

  Municipal 6,712 6,852 7,442 8,326 

  Sub-Total  6,712 6,852 7,442 8,326 

Recreation 
    

  Parks/Recreation 43 54 74 94 

  Sub-Total 43 54 74 94 

Sub-total Direct Anthropogenic Activities  15,158 21,292 22,490 23,684 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 32,399 32,399 34,018 35,638 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
32,399 32,399 34,018 35,638 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
47,557 53,691 56,508 59,322 

 

 



Present and Future Water Demand in Selected Saskatchewan River Basins                         Kulshreshtha,  Nagy and Bogdan 

 

August 2012  382 

 

Table J.18:  Water Demand in the Assiniboine River Basin for the Water Conservation 

Scenario, 2010- 2060 

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 3,419 3,144 2,935 2,807 

  Livestock 3,160 3,410 3,448 3,573 

  Pesticide 88 90 80 45 

  Other (Greenhouse and Aquaculture) 24 24 26 27 

  Sub-total 6,690 6,669 6,489 6,451 

Industry/Mining 
    

  Potash 1,017 6,395 6,071 5,681 

  Oil and Gas 692 790 474 119 

  Manufacturing 4 4 4 4 

  Sub-Total  1,713 7,189 6,549 5,804 

Municipal/Domestic 
    

  Municipal 6,712 6,763 6,987 7,358 

  Sub-Total  6,712 6,763 6,987 7,358 

Recreation 
    

  Parks/Recreation 43 54 71 87 

  Sub-Total 43 54 71 87 

Sub-total Direct Anthropogenic Activities 15,158 20,675 20,096 19,699 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 32,399 32,399 32,399 32,399 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
32,399 32,399 32,399 32,399 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

47,557 53,074 52,495 52,098 
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J.7  Lake Winnipegosis Basin Summary  

Table J.19: Lake Winnipegosis Basin Summary of Total Water Demand for the Baseline 

Scenario 

Table J.20: Lake Winnipegosis Basin Summary of Total Water Demand for the Climate 

Change Scenario 

Table J.21: Lake Winnipegosis Basin Summary of Total Water Demand for the Water 

Conservation Scenario 
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Table J.19:  Water Demand in the Lake Winnipegosis Basin for the Baseline Scenario, 

2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 3,236 3,236 3,236 3,236 

  Livestock 1,335 1,423 1,485 1,543 

  Pesticide 43 46 45 45 

  
Other (Greenhouse and 

Aquaculture) 
16 16 17 17 

  Sub-total 4,630 4,721 4,783 4,842 

Municipal/Domestic         

  Municipal 2,479 2,210 1,799 1,557 

  Sub-Total  2,479 2,210 1,799 1,557 

Recreation           

  Parks/Recreation 21 21 26 32 

  Sub-Total 21.08 21.48 26.13 31.79 

Sub-total Direct Anthropogenic Activities  7,130 6,952 6,608 6,430 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 7,516 7,516 7,516 7,516 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
7,516 7,516 7,516 7,516 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

14,646 14,468 14,124 13,946 
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Table J.20:  Water Demand in the Lake Winnipegosis Basin for the Climate Change 

Scenario, 2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 3,236 3,236 3,814 4,138 

  Livestock 1,335 1,423 1,553 1,675 

  Pesticide 43 46 47 49 

  Other (Greenhouse and Aquaculture) 16 16 17 17 

  Sub-total 4,630 4,721 5,430 5,879 

Industrial/Mining 0 0 0 0 

Municipal/Domestic 
    

  Municipal 2,479 2,210 1,843 1,635 

  Sub-Total  2,479 2,210 1,843 1,635 

Recreation 
    

  Parks/Recreation 21 21 27 33 

  Sub-Total 21 21 27 33 

Sub-total Direct Anthropogenic Activities 7,130 6,952 6,608 6,430 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 7,516 7,516 7,892 8,268 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
7,516 7,516 7,892 8,268 

Total Water Demand Excluding 

Hydroelectric Power Generation Water 

Release 

14,646 14,468 15,192 15,815 
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Table J.21:  Water Demand in the Lake Winnipegosis Basin for the Water Conservation 

Scenario, 2010- 2060  

Sector Sub-Activity 

Total Amount of Water Demand 

in dam
3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 3,236 2,919 2,658 2,451 

  Livestock 1,335 1,423 1,428 1,476 

  Pesticide 43 46 41 23 

  Other (Greenhouse and Aquaculture) 16 16 17 17 

  Sub-total 4,630 4,403 4,144 3,967 

Municipal/Domestic 
    

  Municipal 2,479 2,196 1,777 1,513 

  Sub-Total  2,479 2,196 1,777 1,513 

Recreation 
    

  Parks/Recreation 21 21 26 31 

  Sub-Total 21 21 26 31 

Sub-total Direct Anthropogenic Activities  

  
7,130 6,621 5,946 5,511 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 7,516 7,516 7,516 7,516 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water Demand  7,516 7,516 7,516 7,516 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
14,646 14,137 13,462 13,027 
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J.8 Northern Basins Summary  

Table J.22: Northern Basins Summary of Total Water Demand for the Baseline Scenario 

Table J.23: Northern Basins Summary of Total Water Demand for the Climate Change 

Scenario 

Table J.24: Northern Basins Summary of Total Water Demand for the Water 

Conservation Scenario 
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Table J.22:  Water Demand in the Northern River Basins for the Baseline Scenario, 2010- 

2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 6,383 6,383 6,383 6,383 

  Livestock 1,381 1,468 1,510 1,544 

  Pesticide 33 33 33 33 

  Other (Greenhouse and Aquaculture) 25 25 26 27 

  Sub-total 7,821 7,909 7,952 7,986 

Industry/Mining 
    

  Mining 4,460 3,530 3,600 3,672 

  Oil and Gas 1,028 1,380 828 207 

  Manufacturing 644 657 670 683 

  Power Generation 53 76 96 122 

  Sub-Total  6,184 5,642 5,194 4,685 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 1,713,643 1,713,643 

Municipal/Domestic 
    

  Municipal 7,310 7,792 9,954 12,137 

  Sub-Total  7,310 7,792 9,954 12,137 

Recreation   
    

  Parks/Recreation 17 15 15 15 

  Sub-Total 17.26 15.45 15.45 15.45 

Sub-total Direct Anthropogenic Activities  21,332 21,358 23,115 24,823 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 2,820,371 2,820,371 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 1,246,390 1,246,390 1,246,390 1,246,390 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water Demand  1,246,390 1,246,390 1,246,390 1,246,390 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
1,267,722 1,267,748 1,269,505 1,271,213 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 1,713,643 1,713,643 
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Table J.23:  Water Demand in the Northern River Basins for the Climate Change Scenario, 

2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 6,383 6,383 7,492 8,115 

  Livestock 1,381 1,468 1,553 1,636 

  Pesticide 33 33 34 35 

  Other (Greenhouse and Aquaculture) 25 25 26 27 

  Sub-total 7,821 7,909 9,105 9,813 

Industry/Mining 
    

  Mining 4,460 3,530 3,672 3,819 

  Oil and Gas 1,028 1,380 828 207 

  Manufacturing 644 657 683 711 

  Power Generation 53 76 98 127 

  Sub-Total  6,184 5,642 5,281 4,864 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 1,713,643 1,713,643 

Municipal/Domestic 
    

  Municipal 7,310 7,792 10,193 12,744 

  Sub-Total  7,310 7,792 10,193 12,744 

Recreation 
    

  Parks/Recreation 17 15 16 16 

  Sub-Total 17 15 16 16 

Sub-total Direct Anthropogenic Activities  

  
21,332 21,358 24,594 27,437 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 2,820,371 2,820,371 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 1,246,390 1,246,390 1,308,710 1,371,029 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
1,246,390 1,246,390 1,308,710 1,371,029 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
1,267,722 1,267,748 1,333,304 1,398,466 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 1,713,643 1,713,643 
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Table J.24:  Water Demand in the Northern River Basins for the Water Conservation 

Scenario, 2010- 2060  

Sector Sub-Activity 
Total Amount of Water Demand in dam

3
 

2010 2020 2040 2060 

DIRECT ANTHROPOGENIC ACTIVITIES 

Agriculture         

  Irrigation 6,383 5,760 5,249 4,830 

  Livestock 1,381 1,468 1,465 1,497 

  Pesticide 33 33 30 16 

  Other (Greenhouse and Aquaculture) 25 25 26 27 

  Sub-total 7,821 7,286 6,770 6,370 

Industry/Mining 
    

  Mining 4,460 3,459 3,528 3,599 

  Oil and Gas 1,028 1,173 704 176 

  Manufacturing 644 644 657 670 

  Power Generation 53 68 58 37 

  Sub-Total  6,184 5,344 4,946 4,481 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 1,713,643 1,713,643 

Municipal/Domestic 
    

  Municipal 7,310 7,561 9,759 11,647 

  Sub-Total  7,310 7,561 9,759 11,647 

Recreation 
    

  Parks/Recreation 17 15 15 15 

  Sub-Total 17 15 15 15 

Sub-total Direct Anthropogenic Activities 21,332 20,206 21,490 22,513 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 2,820,371 2,820,371 

INDIRECT ANTHROPOGENIC ACTIVITIES 

Other Water Demands         

  Evaporation 1,246,390 1,246,390 1,246,390 1,246,390 

  Apportionment 0 0 0 0 

  Instream Flow 0 0 0 0 

  Environment 0 0 0 0 

Sub-Total Indirect Anthropogenic Water 

Demand  
1,246,390 1,246,390 1,246,390 1,246,390 

Total Water Demand Excluding Hydroelectric 

Power Generation Water Release 
1,267,722 1,266,596 1,267,880 1,268,903 

Hydroelectric Power Generation Water Release 1,106,728 1,106,728 1,713,643 1,713,643 

 


