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EXECUTIVE SUMMARY 

The need for Saskatchewan water security is not new.  It has been around for decades in the form of 

droughts, floods and water quality concerns.  Short term solutions have been adopted in each decade in 

the form of control structures on the Qu’Appelle in the 1940’s and 1950s, the construction of the 

Gardiner and Qu’Appelle dams to form Lake Diefenbaker and the construction of the Buffalo Pound Water 

Treatment plant in the 1960s, a Granular Activated Carbon filter for the Buffalo Pound Water Treatment 

Plant in the 1980s and a continuing stream of studies in every decade that have looked for long term 

sustainable solutions.   

The fundamentals of the water issues in the area are well known.  Lake Diefenbaker was developed to 

provide a secure water supply from central Saskatchewan to the four points of the compass, including 

into the Qu’Appelle Valley. While there is climatic variability in river flows, the existence of a 200 km lake 

provides the security of water supply and quality that is required to meet the water demands of a growing 

economy and an environment that is challenged with climate change that can bring both droughts and 

flooding to the area.  Regional water management to efficiently allocate water to the economy, society 

and environment is now shown as a requirement for sustainable economic, human and environmental 

development.  Lake Diefenbaker has a capacity of 9.4 million dam
3
 at full supply level with an average 

annual inflow of 5.5 million dam
3
.     

Looking ahead, water is clearly of increasing importance to a planet that needs more food and fertilizer 

to feed a growing population.  In the past, Saskatchewan has done little to develop its available 

sustainable water resources and manage them to meet the needs of the drought prone economy, an 

expanding fertilizer industry and a periodically threatened natural environment in the Lower Qu’Appelle.  

Today the water supply and quality issues in the Qu’Appelle River valley continue.  With growth and 

industrial development in the Upper Qu’Appelle comes a growing demand for water and downstream 

water quality issues to compound an already volatile climatic and natural river regime. There is only a 

limited time to address these issues.  Taking a conservative interpretation of the water supply from the 

Upper Qu’Appelle, the growing industrial, municipal and environmental demands, the planning, licensing 

and construction times required for water management solutions there are very few years left for action.  

The stopgap approaches of past decades are unlikely to provide the basis for sustainable economic or 

environmental development.  Longer-term solutions are required very soon to meet the water needs of 

the environment, the economy and society.   

The Upper Qu’Appelle Water Supply Project is a major infrastructure project at a cost of a little over one 

billion dollars to provide long-term sustainable solutions to the water quality and supply issues that have 

been present in the region for many years and still remain unresolved.  With higher rates of economic 

growth and in an era of climate change it has become clear that water security will be a priority for 

generations to come.  Indeed many emerging agricultural and industrial development opportunities are 

dependent upon sustainable and secure supplies of water.  

The results of the economic analysis are positive with large benefits for Canada, Saskatchewan and the 

community and rural development in the Moose Jaw – Regina Industrial Corridor and surrounding 

region and through into the Lower Qu’Appelle River Valley.  The economic impact and sensitivity analysis 
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has measured the social and economic costs and benefits associated with developing the Upper 

Qu’Appelle Water Supply Project and its large required investment.    

Major agricultural, industrial and urban economic development opportunities were identified including 

new potash mines, fertilizer plants and over one hundred thousand acres of irrigation and related value 

added food processing.  Some seventeen billion dollars of related agricultural, mining, fertilizer and 

industrial investments were identified as requiring long-term water security for their development.  The 

direct, indirect and induced economic benefits of these activities were measured as creating nearly $130 

billion of gross domestic product, of which sixty two percent or $80 billion would be generated in 

Saskatchewan, mainly in the Moose Jaw – Regina Corridor and through the Qu’Appelle River Valley and 

the remaining thirty eight percent or $50 billion to the rest of Canada.  Four hundred and twenty six 

thousand person years of employment would be created by 2050 from the project infrastructure and the 

related developments.  Revenues to federal and provincial governments from taxes, resource revenues 

and other fees are estimated to amount to $36 billion by 2050. 

Benefit cost ratios measuring the aggregate economic returns to the project were estimated at 2.1:1 at 

a 2.5% discount rate suggesting there are benefits to society of proceeding with the project.  

Sensitivities of the project to changing discount rates, the pace of irrigation development and climate 

change were evaluated.  These showed returns to the project are higher at 2.6:1 at a 1% discount rate and 

lower at 1.5:1 at a 5% discount rate.  Benefit cost ratios rise when a faster ten-year take up rate is 

assumed for irrigation development rather than the twenty years adopted for the base case.  A climate 

change scenario with increased levels of drought and agricultural losses offset by increased irrigated 

production further increases the benefit cost ratio. In total the cost benefit ratios for the project adjusting 

for sensitivities could range from 1.5:1 to 2.7:1. 

In addition to measured economic benefits there are other economic, water management, water 

security and environmental impacts that were identified, including improvements in the investment 

climate for the area, water quality benefits for the Lower Qu’Appelle River and lakes downstream from 

Buffalo Pound Lake and the surrounding watersheds, improved water management and security options, 

rural and community sustainability benefits and fish and wildlife habitat and recreational benefits. 

Financing considerations for the conveyance were also assessed and to identify options through 

partnerships with other levels of government – federal and municipal, industrial or agricultural 

stakeholders and the public through bond and equity financing to become involved in the long term 

financing of the water utility project.  These could dramatically reduce the financial requirements for the 

provincial government to as low as $300 million depending on the structure of ownership and the 

financial partnerships for the project.  Further work on the institutional and financing structure to assess 

ownership, tax treatment, pricing and revenue options for the project is required.  

However, the Upper Qu’Appelle Project is far more than an economic and fiscal calculus.  In reality it is 

advancing the unfinished vision initially held for the South Saskatchewan River Project while also 

providing water security and quality for much of the Qu’Appelle River Valley and south central 

Saskatchewan.  

The project offers the opportunity to create a regional water supply network that can assist with the 

drought proofing and flood proofing for nearly one half of the provincial population and improve water 
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management options to respond to the volatile nature of river flows and precipitation.  It is a water 

security infrastructure investment with positive economic and financial returns that can support 

sustainable economic growth, a growing population and an environment adapting to climate change.  

The economic assessment has been made on an extremely conservative assessment of future 

development opportunities, many more will be available over the life of the project.  The water security 

offered by the Upper Qu’Appelle Water Supply Project can be seen as a transformative investment in 

Saskatchewan’s environmental, economic and social future creating new sustainable platforms for 

economic growth that the province, the Prairies and the world will need now and for generations to 

come.  Water is an increasingly scarce resource, but a growing global population needs Saskatchewan’s 

food and fertilizers that cannot be produced without a secure water supply.   

Table ES1 

A Socio-Economic-Environmental Impact Matrix from the Upper Qu’Appelle Water Supply Project 
Measured Economic 

Return 

Benefit Cost Ratios 

Other 

Economic and 

Fiscal Effects 

Water Management, 

Security & Infrastructure 

Other Environmental 

Benefits 

Outlook 

Scenario 2.5% 

Discount Rate 

2.08:1 Improved 

Investment 

Climate 

+ Long Term Water Security + Lower Qu’Appelle 

Water Level Stability 
+ 

Discount Rate 

Sensitivity at 1% 

Discount Rate 

2.6:1 Food Market 

Development  
+ Community Water 

Distribution Networks 
+ Lower Qu’Appelle 

Lake & Riverfront 

Water Level Stability 

+ 

Discount Rate 

Sensitivity at 5% 

Discount Rate 

1.5:1 Global 

Transportation 

Hub Benefit 

+ Regional Distribution 

Network 
+ Carbon emissions 

Benefits from Hydro  
+ 

Sensitivity to 

Global Warming 

2.1:1 Sustainable 

Rural 

Communities 

+ Lower Qu’Appelle Water 

Quality Improvement 
+ Adaptation to Global 

Warming 
+ 

Sensitivity to a 

Faster Irrigation 

Take Up Rate 

2.14:1 Net Hydro 

Generation 

Benefit 

-  

to 

+ 

Increased water 

management options for 

the Saskatchewan and 

Qu’Appelle Watersheds 

+ Improved Fish & 

Wildlife Habitat from 

improved water 

quality 

+ 

Combined 

Impact at 2.5% 

+ GW + FITU 

2.2:1 Lower Drought 

Payments for 

Government 

+ 

Employment 

Creation 

(thousands) 

468 Recreational 

Real Estate 

Benefits  

+ 

Fiscal Returns 

to Governments 

($ Billions) 

36 

 

 

This analysis also suggests that there is some urgency to resolving the water supply issues.  Existing levels 

of growth are already laying the water demand foundations for water deficits in the region early in the 

next decade.  The planning, financing, construction and licensing requirements for the conveyance would 

Buffalo Pound Water Treatment Plant 
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require some six to seven years to complete, leaving only a short two to three year current decision 

making window to proceed with the project.  With several large billion dollar investment decisions looking 

for water security it will be important to secure a long term sustainable water supply rather than the stop 

gap solutions that have practiced in the past.  Priorities in this early water planning period will be to 

evaluate the institutional and financing structures for the conveyance in the context of provincial water 

regulation and management and the fiscal capacity of the government.   

Finally, infrastructure capital costs only inflate over time.  The construction costs of the Gardiner Dam 

amounted to $121 million in the 1950s and 1960s. Today it would cost over one billion dollars.  Deferring 

decisions on the Conveyance for forty years to await the growth in water demand would not only limit 

growth and opportunity, but will increase costs from price inflation alone since 1972 to over $5 billion. 

Figure ES1  

Short term Water Supply Demand Balance for the Moose Jaw – Regina Region  

Existing, New & Emerging Water Demands and Available Water Supply 2011 -2025 

 
Source: Figure 19.  St. Mary’s Irrigation Canal, Alberta  
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I. INTRODUCTION 

This report provides a socio-economic environmental evaluation of the Upper Qu’Appelle Water Supply Project  

(Conveyance) in the context of the water supply to the Moose Jaw-Regina Industrial Corridor and its surrounding 

agricultural and resource development hinterland.  The work was commissioned by the South Central Enterprise 

Region funded by Enterprise Saskatchewan, a division of Saskatchewan Economic Development and working in 

partnership with the Saskatchewan Watershed Authority (SWA).  

The study is undertaken for a forty year period during which there are a large number of social and economic 

development opportunities available to the area, including substantial population growth, new potash mines, large 

industrial development projects and a substantial increase in irrigated acreage and food processing.  

The Moose Jaw-Regina corridor has been challenged in recent years to identify a secure water supply.  Water 

diversions from Lake Diefenbaker into the Qu’Appelle River Valley have not met their original design specifications 

and some proposed potash mines have looked towards Regina sewage water to meet their industrial needs.  

Studies of water demands in the region suggest that by 2023 water supplies to the area from existing sources may 

become a constraint on industrial growth and agricultural value added development.  These developments are all 

occurring during a period of climate change that can further challenge water supply in the area through both 

longer droughts and periodic floods, as were seen in 2011.  

This Economic Impact and Sensitivity Analysis of the Project is one of a number of studies that have been 

undertaken over the past three years to evaluate water supply options to the area, evaluate water demands in the 

Qu’Appelle watershed and to complete the feasibility level engineering design and costs for the work. These 

reports are: 

I. Upper Qu’Appelle Conveyance Alternatives Conceptual Study, prepared by AECOM for the Saskatchewan 

Watershed Authority, June 2009. 

II. Upper Qu’Appelle Water Supply Project Pump Station Feasibility Report, Prepared by AECOM for the 

South Central Enterprise Region, January 2012. 

III. Upper Qu’Appelle Water Supply Project Spillway Incorporating Small Power Generation Feasibility Report, 

Prepared by AECOM for the South Central Enterprise Region, March 2012. 

IV. Upper Qu’Appelle Water Supply Project, Buffalo Pound Chute Small Hydroelectric Generation – Feasibility 

Report, prepared by AECOM for the South Central Enterprise Region, April 2012.  

V. Present and Future Water Use in the Qu’Appelle River Basin prepared for the South Central Enterprise 

Region and Saskatchewan Watershed Authority, May 2012. 

VI. Upper Qu’Appelle Water Supply Project Canal, Reservoir and Appurtenant Structures Feasibility Report, 

prepared for the South Central Enterprise Region, August 2012. 

 

This report on the social and economic impacts of the Qu’Appelle Conveyance has been developed from this work 

and has been supplemented from further socio-economic information and more recent economic, environmental 

and demographic information.  



Upper Qu’Appelle Water Supply Project                        

Economic Impact and Sensitivity Analysis    November 26 2012  

Clifton Associates Ltd.   2 

Conceptually, the socio-economic-environmental evaluation is based on an assumption that water demands by 

people, industry, agriculture and the environment will be limited in the years ahead due to limitations on the 

water supply available through the Upper Qu’Appelle River flowing into Buffalo Pound Lake, and by growing 

demands from the economy, society and the environment, particularly in an era of climate change that may 

periodically reduce water availability in the area.  

There are a large number of emerging development opportunities available in the Moose Jaw-Regina corridor and 

surrounding hinterland that can strengthen the economic outlook in the region for many decades.  These 

opportunities include new and expanded potash mines, industrial projects, irrigation and food processing 

opportunities. These are all long term projects with substantial water demands.  These activities will further 

increase both the local population and water demands in the region.  Water security is an essential prerequisite for 

investments in many of these projects. 

Accordingly, the evaluation conceptual framework examines the existing baseline and outlook with the constraints 

on water supply capacity.  Removing the water constraint with the construction and operation of the conveyance 

allows other economic, social and environmental activities to proceed.  By comparing these two futures for the 

region, it is possible to measure the benefits that can be obtained from investment in the Project.  

 

Figure 1 

Conceptual Framework:  Economic, Social and Environmental Activity in the Moose Jaw – Regina Industrial 

Corridor and Surrounding Area with Existing Baseline History 1990 – 2010 and Forecast 2010 – 2050 
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The following ten sections of this report describe each of the elements that establish the information base and 

social, economic and environmental rationale for the economic analysis and sensitivity evaluation.  These are: 

1. The Upper Qu’Appelle Water Supply Project. 

2. Methodological Framework for Evaluation. 

3. Boundary Definitions for the Impact Area. 

4. Base Line Social and Economic Activity. 

5. A Social & Economic Outlook. 

6. Environmental Implications of the Conveyance. 

7. Results from Economic Analysis. 

8. Sensitivity Analyses. 

9. Financing Considerations & Options. 

10. Conclusions. 

Figure 2  

The Existing Upper Qu’Appelle Channelized River Channel and Natural River Channel 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Existing Improved Channel      The Meandering Natural River Channel 

 
The upper 35 km of the existing Upper Qu’Appelle The remaining 62 km is natural. 

River have been  channelized with a design   The natural river channel is experiencing erosion, sloughing 

capacity of 14 m
3
/s. and silting problems.  Downstream into the Qu’Appelle 

Valley there are water quality and quantity issues. 

The capacity of the channelized capacity in the summer is often reduced to 6 m
3
/s 

less than half the original design capacity for the system and insufficient to meet the needs of a growing region and 

creating environmental consequences throughout the valley. 



Upper Qu’Appelle Water Supply Project                        

Economic Impact and Sensitivity Analysis    November 26 2012  

Clifton Associates Ltd.   4 

II. THE UPPER QU’APPELLE WATER SUPPLY PROJECT 

BACKGROUND 

The South Saskatchewan River Project (SSRP) was developed in the 1950s following the droughts of the 1930s and 

led to the construction of the Gardiner and Qu’Appelle Dams and created Lake Diefenbaker.  The SSRP vision 

anticipated the regional distribution of waters, including irrigation, from Lake Diefenbaker.  This was accomplished 

to the south-east by diverting waters into the Qu’Appelle River to Buffalo Pound Lake.  For many years, this 

additional water supply was adequate for the growing water demands from Moose Jaw and Regina.  However, 

over time both cities became increasingly concerned over the security of their water supplies. 

In April 1980, the cities of Moose Jaw and Regina requested the federal and provincial governments to complete a 

comprehensive water supply study
1
 for the area which included conclusions that:

2
 

1. Municipal requirements for raw water could be met from Buffalo Pound Lake via the existing Qu’Appelle 

River channel to 2030. 

2. Groundwater supplies in the Moose Jaw-Regina area cannot provide the quantity of acceptable quality 

water required to meet all of the projected long term demands.  

3. From the eleven alternatives originally identified, the following were selected for a more detailed 

investigation: 

a) Retain the existing system with the addition of granular activated carbon treatment. 

b) Develop a Buffalo Pound Lake Bypass. 

c) Examine a direct pipeline direct from Lake Diefenbaker to the Buffalo Pound filtration plant. 

d) Develop a multi-purpose Water Supply scheme from Lake Diefenbaker to the Buffalo Pound 

filtration plant and possibly to southeast Saskatchewan. 

At the time, water quality rather than water supply issues were paramount and central to the evaluation.  

Decisions were therefore taken to proceed with the Granular Activated Carbon filter water treatment facility at 

Buffalo Pound, but the options for direct water movement from Lake Diefenbaker through either a pipeline or a 

multi-purpose canal were identified for further evaluation.  Canal routes through the Qu’Appelle and Thunder 

Creek as far as the Souris were identified (Map 1).  

In the thirty years since the evaluation, there have been major changes in the levels of development and scope of 

opportunities available to the area.  The population of the two cities is much larger and is expected to continue to 

grow.  Thus the 1980 evaluation was based on a Moose Jaw – Regina population of 190,000 rising to perhaps 

240,000 by 2010 and to 255,000 by 2030 or a 34% increase overall.  Today population estimates for the two cities 

have already reached 228,000 and are expected to grow to between 300,000 and 400,000 by 2050.  Significantly, 

the population of the two cities, the industrial corridor and surrounding centres may approach one half a million 

people by 2050.  In addition, with the growth of Moose Jaw and Regina increasing volumes of raw sewage will be 

discharged down-stream into the Lower Qu’Appelle affecting water quality throughout the lower valley.   

New potash mines have been developed and are forecast for the area, major new industrial projects have also 

been identified for the industrial corridor and over one hundred thousand acres of irrigable lands identified south 

of the Qu’Appelle River
3
. All of these developments have increased demands for water and have led to more 

recent evaluations of water supply options for the area.   
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The most recent evaluation of present and future water use in the Qu’Appelle River Basin concluded that 

water demand in the Qu’Appelle Basin is growing and will rise in the future as a result of the expansion of 

irrigation and potash mining that together could account for three quarters of the total water use in the 

basin by 2060
4
. 

In 2009, AECOM revisited the proposals for regional water supply that had been considered in the 1980s 

report and considered ten options to meet the growing water demands in the area.  Consultations with 

the Saskatchewan Watershed Authority narrowed these down to four options.  These were:  

1. Two pipeline routes from Lake Diefenbaker (one in the Valley and one outside of the Valley). 

2. Upgrading the existing river channel in the Upper Qu’Appelle. 

3. An Upland Canal. 

4. A canal in the valley. 

These options were evaluated and the multi-purpose upland canal was selected to proceed to the next 

stage of investigation. The upland channel concept was investigated in the Qu’Appelle South Irrigation 

Project Study (UMA/AECOM June 2007)
5
.  The decision was based on costs, energy consumption, 

environmental considerations, the implementation period and the anticipated scope of social, economic 

and environmental benefits along the canal route, across the water distribution network and throughout 

the Lower Qu’Appelle Valley.   

Practical issues of development were identified in each of the options considered. AECOM noted that:  

Each proposal will require an environmental impact assessment before any approvals can be issued. Work 

alternatives within the river valley will likely be held to a higher accountability with no guarantee that 

approvals will be issued or if issued, that conditions placed on the approval will not add to costs…  Full 

benefits of the valley alternatives cannot be realized until the work is completed.  Construction in the valley 

adds greater challenges than outside the valley including issues with: environmental approvals, access to 

work sites, staging of construction and care of water to maintain minimum base flows. The construction 

season will be limited to defined periods most likely during the fall months….The environmental impact 

assessment and approval process coupled with short term windows of construction opportunities will result 

in an unacceptable implementation period of 20 to 25 years. The pipeline projects will be easier to 

implement, however, the capital, operation and maintenance costs render these options most unattractive.  

Upland construction eliminates most of the concerns and uncertainties work in the valley will present that 

could take years to resolve.                                                              (AECOM, 2009, Executive Summary p.iii) 

The model for the upland canal concept has been successfully operated for more than 40 years.  The 

Saskatoon Southeast Water Supply System (SSEWSS) provides water from Lake Diefenbaker for irrigation, 

recreational lake stabilization, wildlife, industrial (potash mines) and municipal uses.  The proposed multi-

purpose upland canal would serve a similar function to the southeast of Lake Diefenbaker. 

In 2011 and 2012, engineering design studies were completed by AECOM on the major components of the 

multipurpose upland canal consisting of design and cost evaluations of the Lake Diefenbaker pumping 

station, the canal and booster station, the spillway and a possible hydro-electric station.  The studies 

identified the proposed sites for pumping, boosting, holding reservoirs, the canal and the spillway into 

Buffalo Pound Lake.  Map 2 outlines the route of the canal and identifies illustrative pump and booster 

station sites.  The project would lift water from Lake Diefenbaker from a pumping station through a short 

pipeline to an upland canal.  Along the canal route a reservoir and booster station would be developed 

that would move the water through the southeastern leg of the canal to Buffalo Pound Lake, outside of 

Moose Jaw.   
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Detailed project investigations identified an upper and lower route for the canal (Map 2). While both 

routes involved a thirty meter lift from the Lake Diefenbaker pumping station to an upland canal, the 

lower route reduced a second lift required at the canal booster pump station from 50 meters to 30 

meters, resulting in $65 million savings in capital costs by reducing the number of pumps and canal 

crossings and $10 million operating energy costs savings up to the year 2050.  The Lower Canal route has 

therefore been the subject of this evaluation.   

Development of the Conveyance is expected to have a major effect on the available water supply.   Thus, 

the water supply currently available through the Upper Qu’Appelle of up to 115,000 cubic decameters 

(dam
3
) per year would be supplemented by increased water supplies from Lake Diefenbaker.  These 

additional lake supplies could be increased in increments as water demand grows until eventually 

providing as much as 326,419 dam
3
 per year for use by people, industry and the environmental water 

demands from the Lower Qu’Appelle River valley.  Buffalo Pound Lake can be used as a seasonal balancing 

reservoir to provide annual security to the water supply. 

 

Figure 3 

Water Supply from the Upper Qu’Appelle and the Upper Qu’Appelle Water Supply Project from 2010 - 

2020 to 2041 – 2050 

 

 

The conveyance would provide a secure and reliable water supply on a seasonal basis for irrigated 

agriculture that will also supplement the Buffalo Pound Lake to provide year round secure water supplies 

to municipalities, industry and the environment and into the Moose Jaw - Regina Industrial Corridor and 

the Lower Qu’Appelle river system.  

CAPITAL & OPERATING COSTS 

Capital Costs 

Project capital costs are estimated from the AECOM engineering studies at some $1.2 billion for 

construction capital for the pump station, booster station, canal and spillway.  In addition once the system 

is in place there are ongoing operating, maintenance costs estimated at from $4.5 million to $11.5 million 

per year.  Approximately one half of the operation costs arise from the energy costs required to lift the 
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water from the lake and to maintain its movement along the length of the canal.  As more water is moved 

through the system to meet the growing water demands the pumping and, therefore, energy costs 

increase.  Some of these energy costs may be recovered from a hydro-electric power unit that could be 

developed at the spillway site as some of the water enters Buffalo Pound Lake.   

 

Table 1  

Summary Upper Qu’Appelle Project:  Estimated Capital & Annual Operating and Maintenance Costs 

 

Item 

Capital Costs 

$ Millions 

Annual Maintenance & Operating Costs  

$ Millions 

Minimum Maximum 

Lake Pump Station $426.7 $1.9 $5.7 

Canal & Spillway $470.9 $1.2 $1.2 

Canal Booster Station $252.2 $1.4 $4.6 

Total $1,149.8 $4.5 $11.5 

Design and construction of the conveyance is expected to take five years, although not all of the capital 

costs would be spent during this period.  Some items accounting for about 5% ($56 million) of the total 

capital can be deferred.  These could include: 

1. Pumps for the lake pump station and the booster station on the canal that can be phased to 

more closely meet the growth in water demands. 

2. Some of the road and bridge crossings that could be spread over a longer period of time once a 

sufficient number of canal crossings have been completed to allow a reasonable level of cross 

canal accessibility.  Currently there are 42 canal crossings on the 90 kilometers of canal (1 

highway, 32 road, 7 farm access).  Completing half of these at the time of construction and the 

remainder over the following ten years would extend the costs of construction.  

Annual Operating Costs 

The complete system consists of the Lake Diefenbaker Pumping Station, the Canal from Lake Diefenbaker 

to Buffalo Pound Lake, a Booster Station midway along the canal and the spillway from the canal into 

Buffalo Pound Lake.  Annual operating costs have been estimated for each element of the system. 

Annual operating costs for the system rise from $4.5 million in the first year of operation to $11.5 million 

at full operating capacity. The main components of these expenditures are: 

1. Energy costs for pumping.  

2. Staff costs and benefits. 

3. Operating costs for vehicles and equipment. 

4. Maintenance costs. 

5. Capital replacement costs. 

Operating costs have been developed separately for each of the pumping stations and the canal.  

Information from the 110 kilometer long St. Mary’s Irrigation District main canal and the Saskatchewan 

SSEWS (Saskatoon South East Water Supply) Canal provided a template of current canal costs for 

estimating purposes.  Pump station operating and maintenance costs were developed from recent 

operating costs at the Riverhurst pump station and energy costs were developed by AECOM from the 

pump design specifications.  Each of the main areas of operating and maintenance costs are discussed 

separately below.  The details of the information from which the summary estimates have been made are 

presented in the Technical Annex for this report. 
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Energy Costs for Pumping  

Annual energy costs are the largest component of the annual operating costs. They are incurred for 

pumping from the lake and at the booster station.  Estimates for energy costs are based on a basic 

monthly charge of $6,441 plus a demand charge per KVA of monthly billing of $5.820 and an energy 

charge of 4.651 cents/KWh.  AECOM have estimated annual energy costs based on the average pumping 

requirements at the lake pump station and the booster station. 

At the Lake Diefenbaker pump station energy costs grow from $0.44 Million in the first year of operation 

to $4.17 million when the system is at capacity.  At the canal booster station, energy costs grow from 

$0.33 million in the first year to $3.55 million at capacity.  In total the annual operating costs reach $11.5 

million when the system is providing a peak water supply of 70 m
3
/s from the lake pump station and 65 

m
3
/s from the booster pump station of which about 80% provides for irrigated acres.  

 
Table 2   

Estimated Energy Costs at the Lake Diefenbaker Pump Station and the Canal Booster Station Selected 

Years 1 through 40 ($Millions) 

 

Year of 

Operation 

Lake Diefenbaker 

Pump Station 

Canal Booster 

Station 

Total 

1 $0.44M $0.33M $0.77M 

2 $0.76M $0.59M $1.35M 

5 $1.98M $1.74M $3.72M 

10 $3.30M $2.89M $6.19M 

20 $3.7M $3.26M $6.96M 

30 $3.93M $3.38M $7.31M 

40 $4.16M $3.55M $7.71M 

Source:  Derived from AECOM Pump Station and Canal Reports pg. 59 and 73 

 

Figure 4 

Estimated Energy Costs at the Canal Booster and Lake Pump Stations, Operating Years 1 – 40 
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Staff Costs and Benefits 

Staff costs have been developed for operating the two pump stations and maintaining the canal.  This 

work requires the maintenance and repair of buildings and equipment, safety inspections at all facilities 

and along the length of the 87 kilometer canal and periodic canal maintenance and repair, including 

provision for period weed and algae treatment.  Staff costs include supervisory salaries, staff wages and 

benefits.  

Operating Costs for Vehicles and Equipment 

Vehicles will be required to maintain inspections over the 87 kilometers of the operations from Lake 

Diefenbaker to Buffalo Pound Lake.  Provision is made for operations and equipment.  

Maintenance Costs 

Maintenance costs include such items as mowing, canal maintenance, weed and algae control, 

maintaining buildings and equipment with routine servicing and silt removal.  These costs would be 

expected to grow over time as the age of the facilities and their level of use increases.  

Capital Replacement Costs 

Provision is made for capital replacement of the life of the Project.  For this purpose a one hundred year 

project life is considered reasonable, since there is a number of large irrigation canals that have lasted this 

long in Canada.  Once the Canal has been built, reconstruction would not require the profile to be rebuilt.  

Rather, rehabilitation of the liners and possibly the canal walls would be required.  These are assumed to 

only account for 50% of the capital cost of the facility.  Pumping station buildings are also assumed to 

have a 100 year life, although the pumping equipment life was assumed at 50 years.  Depreciation 

allowances for the replacement of physical plants are shown below in Table 3. 

Table 3 

Estimated Annual Canal & Pumping Station Operation, Maintenance and Depreciation Costs Years 1 

through 5 and Every Five years ($ Millions) 

 

Years 1 2 3 4 5 10 15 20 25 30 35 40 

Lake Pump 

Station $1.9M $2.3M $2.7M $3.1M $3.5M $4.8M $5.0M $5.2M $5.3M $5.4M $5.5M $5.7M 

Canal $1.2M $1.2M $1.2M $1.2M $1.2M $1.2M $1.2M $1.2M $1.2M $1.2M $1.2M $1.2M 

Booster 

Pump 

Station 
$1.4M $1.7M $2.0m $2.4M $2.8M $3.95M $4.1M $4.3M $4.4M $4.4M $4.5M $4.6M 

Total 

Operating 

Costs 
$4.5M $5.2M $5.9M $6.7M $7.5M $9.9M $10.3M $10.7M $10.9M $11M $11.2M $11.5M 

Total Operating Costs 

Total operating costs for the system rise from $4.5 million at the start of the operations to $11.5 million 

annually when the system is fully operational.  Energy costs account for most of the annual operating 

costs, with the balance shared between staff and other costs including maintenance, vehicle operations, 

canal cleaning, administration, communications, insurance and construction and repairs.  
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Figure 5  

Annual Distribution and Growth of Operating Costs Years 1 through 40 

 

 

 

III. METHODOLOGICAL FRAMEWORK FOR EVALUATION 

Estimating the social, economic and environmental impacts of the Upper Qu’Appelle Water Supply Project 

over a 40 year period involves six steps which: 

1. Define the impact area that will be affected by the Conveyance. 

2. Establish a baseline of social, economic and environmental activity within the impact 

area without the Conveyance. 

3. Develop a scenario for the social, economic and environmental outlook for the impact 

area with the Conveyance. 

4. Measure the direct, indirect and induced effects on the economic impact area that result 

from the introduction of the Conveyance. 

5. Calculate Cost Benefit Ratios for the Project over a 40 Year period.  

6. Complete a Sensitivity and Risk Analysis of the findings. 

 

The conceptual framework for the analysis is shown below.  
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Figure 6 

Conceptual Framework for Evaluation for the Conveyance 
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ECONOMIC IMPACT EVALUATION FRAMEWORK 
Multi purpose water supply project investments commonly have effects that extend well beyond the 

immediate water users whether they be the people living in municipalities, the industries or on the farms. 

Water distribution systems often service multiple water users and the existence of secure water supplies 

can lead to the development of many further economic expenditures and benefits throughout the 

municipal, industrial and agricultural value chains.  Not all of these effects are found in the direct users of 

the water supplies and may extend from the countryside to larger cities and the rest of Canada.  Public 

expenditures are often used to finance some or all of the investments in regional water distribution 

works. It is, therefore, important to understand the scope of benefits that can be expected from such 

investments. 

The evaluation of direct, indirect and induced effects of the Upper Qu’Appelle Water Supply Project 

investments are analyzed in the context of a regional economy.  This is shown schematically in Figure 7 

below and systematically defines the forward, backward, direct, indirect and induced effects of the water 

infrastructure investments that provide for further investments in the industrial economy, the level of 

municipal growth and in expanded irrigated acreage.  

Together these investments allow for new building blocks in the regional economy and create macro 

economic effects on the labour force and throughout the wider economy.   Input Output and Cost Benefit 

Analysis provide analytical frameworks that can be used to evaluate the effects of both public and private 

investments on the wider society at large.   
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CONCEPTS OF ECONOMIC IMPACTS 

Economic impacts are created through re-circulation of money in a given economic system.  For example, 

construction projects purchase equipment and hire labour.  Increasing irrigation requires agricultural 

producers to spend money for purchasing machinery and equipment, on building infrastructure for 

bringing the needed water from the source to the fields, and for other related activities.  Similarly, new 

potash mines or industrial projects spend money to first build the production facility and thereafter to 

operate the plant.  

These expenditures send a signal to those firms that produce these goods to expand their output in order 

to meet this new demand.  Increased demand for these goods triggers an increase in their respective 

production, which on one side creates demand for inputs (thereby generating the same type of chain 

reaction as above), and on the other side, generates more income in the hands of workers employed in 

these industries.  The latter becomes another avenue for more economic changes in the economy.  

Workers must spend the newly earned income on goods, products and services for their own needs 

thereby creating more demand for goods in the economy.  Estimation of all of these types of changes are 

targeted in an economic impact assessment of the Conveyance that defines the economic and social 

activities made possible by its existence.  

Economic impacts can be classified under various categories.  The three most common categories of 

economic impacts are direct Impacts; indirect Impacts and induced Impacts. 

Direct Impacts are the economic activities undertaken by those directly related to, and made 

possible by the existence of the Conveyance.  These include various types of expenditures 

incurred for the construction of the pump and booster station, the canal and the spillway and its 

ongoing operational requirements, the new mines and industrial projects, increased irrigation 

and expanded populations growth – all made possible by the water supply provided by the 

conveyance.   

Indirect Impacts result from the actions that are undertaken by the direct impact generation 

that leads to higher demand for these products.  Newly created demand levels triggers 

production of these goods by other industries in the region or elsewhere, which in turn, creates 

demand for their own inputs to be produced by other industries.  This process continues until all 

the goods needed for the expansions are produced and delivered to the project.  The sum of all 

these economic changes is called indirect impacts. 

Induced Impacts are realized through actions of the people who receive compensation for 

their contribution to either the direct impact level or indirect level.  Consumers are owners of 

labor resources that are employed through various activities related to the projects made 

possible by the investment in the Conveyance.  Thus, as an economic activity takes place, a 

portion of the gross sales is received by workers and management as wages or profits.  This 

newly earned income fuels demand for consumer goods and services.  Except for savings and 

direct taxes, all this earned income is spent.  These expenditures create new demand for 

products, which are now produced by various sectors in the economic system, creating further 

rounds of economic impacts.  These impacts are referred to as ‘consumer-induced’ or “just 

induced” economic impacts.   
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Although direct impacts are specific to the project, indirect and induced effects can be identified through 

the inter-industry and inter-regional economic linkages that develop over time with the project 

investment. Three types of linkages that can be identified include: Backward Linkages; Forward Linkages 

and Agglomeration Economies Linkages. 

Backward linkages are formed through purchase of inputs needed for the production process 

of the project.  These linkages create both indirect and induced economic impacts.  

Forward linkages are formed as the projects produces goods used as inputs by some other 

industries for further processing or value-added.  Again, these linkages also generate the above 

two types of economic impacts – indirect and induced.   

Agglomeration economies related linkages are longer run effects.  On account of a 

changing economic environment, other industries may find the project region attractive for 

conducting their own business.  Some of these may be related to the region reaching threshold 

levels of economic activity where it becomes possible to supply locally.  Thus the concentration 

of potash mines may provide for repair or supply services.  Similarly, as irrigation acreage 

increases then food processing can become a viable investment.  Others may be related to 

consumer goods and services.  These new industries either sell goods to a project or to the 

industries that have backward and forward linkages with the project.  These changes also 

generate both indirect and induced economic impacts. 

An overview of these economic impacts is shown in Figure 7.  Total economic impacts of a project are a 

result of all direct, indirect and induced changes and the agglomeration effects described above.  All 

changes are additive in nature.   

Final estimates of impacts are derived from four main sources: 

1. Engineering cost data generated by AECOM from the engineering studies that have been 

completed on the costs of the conveyance.  

2. Project data from studies completed in recent years related to potash mine expansions, 

industrial project developments and the South Qu’Appelle Irrigation Study.  

3. The Statistics Canada Input Output table that provides the foundation for estimating inter 

industry and inter regional economic relationship from the project and the building block 

activities that arise as a result from the conveyance investments.  

4. The development of new building block activities that are made possible by the water supply 

investments. 

5. Demographic sources of population growth. 

All of these main data sources have been supplemented and updated with the latest industry and 

economic information where available.  

INPUT – OUTPUT ANALYSIS 
Input-Output tables present a detailed analysis of the process of production and the use of goods and 

services (products) and the income generated in that production
6
.  Input-output tables are the most 

comprehensive and detailed statistics on transactions involving production activity and intermediate as 

well as final consumption of goods and services in the economy.   
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Statistics Canada has prepared input-output accounts for Canada, provinces and territories. The tables are 

presented in three main data tables for each jurisdiction.  These are the output table, input table, and the 

final demand table.  In addition, provinces' and territories' tables are linked together through an 

interprovincial flows table that shows each jurisdiction's exports to, and imports from, other provinces 

and territories as well as abroad
7
. 

The input output statistical framework provides a means of measuring the indirect and induced impacts 

that have developed as a result of the investment in the project.  These include changes in gross domestic 

product, household incomes, employment and fiscal effects on government.  In addition, the trade 

elements of the tables allow for estimates to be made of the geographic distribution of the economic 

impacts in Saskatchewan, Canada and the rest of the world.  

BENEFIT COST ANALYSIS 
Benefit cost analysis provides a means for business and government to evaluate the desirability of a 

specific project or policy. It analyzes the expected balance of benefits and costs, including an account of 

foregone alternatives and the status quo.  The analysis predicts whether the benefits of a project or policy 

will outweigh its costs.  Generally, accurate cost-benefit analysis identifies choices that increase overall 

welfare by considering the external positive and negative effects over the lifetime of the project or policy.  

The benefit cost analytical framework is based upon identifying the incremental effects of the Conveyance 

investments. That is, to estimate the impact – costs and benefits – that are over and above what would 

have occurred without the Conveyance.   

Accordingly, there are two future scenarios developed.  The first is the Social and Economic Baseline 

Activity that does not include provision for the expanded water supply from the Conveyance.  The other is 

the future social and economic outlook scenario that is made possible by the Conveyance investment.  A 

comparison of the impacts from the two scenarios defines the size of the benefits or costs that would be 

expected to arise from the Conveyance.  

It is important to assess, where possible, the economy-wide effects of the project.  While the primary 

focus of the project will be in the project impact area, there can be wide social, economic and 

environmental effects that extend to Saskatchewan, Canada and the rest of the world.  The input output 

analytical framework allows for the level of impact through the estimation of direct, indirect, induced and 

regional effects.  

The annual net benefits are obtained from the estimated amounts of the benefits in excess of the costs. 

The stream of net annual benefits is then discounted by the discount rate to obtain the net present value 

as a benefit cost ratio to see if the project would generate a positive net benefit.  Benefit cost ratios in 

excess of one are considered to provide a positive benefit to society.  
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Figure 7 

Methodological Framework for Forward and Backward Linkages in the Regional Economy 
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The Conveyance benefit cost analysis has involved seven steps. 

1. Identification of the alternative projects/programs, completed through the earlier 

AECOM studies of the potential water supply options. 

2. Definition of a 40 year baseline of social, economic and environmental activity under 

current conditions without the introduction of the Conveyance. 

3. Specification of the capital, capital replacement and operating costs of the Conveyance 

over its analytical project life.  

4. Development of a 40 year outlook scenario with the introduction of the Conveyance, 

including incremental developments that would not occur without a secure water 

supply.  

5. Adoption of a Discount Rate to measure the net present value of costs and benefits over 

the life of the project.  

6. Measurement of the costs and benefits over the project life to prepare a cost-benefit 

ratio for the Conveyance investment.  

7. Completing a sensitivity analysis of the analytical findings. 

PROJECT LIFE 
The Upper Qu’Appelle Water Supply Project is a large water infrastructure scheme whose life is expected 

to last at least fifty years and probably much longer.  Similar water projects in southern Alberta including 

the St. Mary’s Irrigation District and the Eastern Irrigation District canals in southern Alberta both date to 

the early 20
th

 Century. 

 

The 50 year life of the project selected for analytical purposes recognizes the long-term use of the water 

infrastructure but provides a time frame within which most of the benefits of the project can come into 

existence.  Thus, irrigation development may take many years before all irrigable acres can be brought 

into operation recognizing the reality of the pace of changes in land ownership involving many 

landholders and the aging demographics of the Saskatchewan agricultural sector.  Food processing 

opportunities can only be realized when threshold levels of agricultural production that will justify 

processing investments, have been reached.  Similarly, the size of the potash resource within the impact 

area of the conveyance and the continuing growth in the world demand for the fertilizer suggests that 

expansion opportunities may be continued well beyond the current decade.   

SOCIAL DISCOUNT RATES FOR LONG TERM WATER PROJECTS 
The social discount rate is a financial concept based on the future cash flow in lieu of the present value of 

the same amount of current dollars.  Discounting finds the present value of some future value, using a 

discount rate.   Values today are worth more than the same value in the future.   More precisely the costs 

and benefits occurring in future years are multiplied by the discount rate: 

1/(1+i)j 
Where: i= the social discount rate per year and 

j = the index of the year in which the cost or benefit will occur. 
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As j gets larger and is further away in the future, the benefits and costs fall and the smaller the discount 

rate and the value of present benefits.  The larger the discount rate, the smaller the present value of costs 

and benefits occurring in any future year.  

 

Two bases are generally offered for the value of the social discount rate.   

 

1. The social opportunity cost of money considers the return available from investing the same funds in 

the marketplace.  For government financed projects the long term borrowing rate is often used as a 

proxy for this rate.  For example, U.S. Ten Year Treasury Bonds are currently at 1.6% and thirty year 

bonds at 2.75%.  Comparable rates for Government of Canada Bonds are found at 1.66% and 2.29%.  

Canadian provincial bond rates are currently standing at 2.81% for ten year bonds and 3.27% for 

thirty year bonds. Saskatchewan’s current borrowing rates are even lower as a result of their AAA 

credit rating at 2.65% on ten year bonds and from 3.20% to 3.25% for thirty year bonds.  

 

Table 4   

Current Ten Year & Thirty Year Government Bond Rates, August 2012 

 

Jurisdiction Ten Year Bonds Thirty Year Bonds 

Government of Saskatchewan 2.65% 3.20%-3.25% 

Canadian Provincial 2.81% 3.27% 

Government of Canada 1.66% 2.29% 

U.S. Treasury Bonds 1.6% 2.75% 

 

2. A benchmark standard social discount rate can reflect the expected real growth in the economy.  

Social discount rates in the economic analysis of investment projects attempt to reflect the social 

view on how future benefits and cost should be valued against present ones.  It may differ from the 

financial discount rate when the capital market is imperfect or when there are large non-monetary or 

external effects.  For example, the social time preference rate is generally lower than market rates in 

either the public or the private sectors.  This suggests the public is often willing to invest at lower 

rates of return if they can see longer-term public benefits from an investment.  These are projects 

with very long lives, large environmental consequences or many intangible benefits such as large 

multi-purpose water projects or projects that take many years to develop.  Long term water 

investments, commonly fall within this category since the infrastructure can often last for fifty years 

or more and there are multi-purpose uses for the water supply to the economy, society and the 

environment. 

Thus, the effect of a secure water supply to municipalities, the economy and the environment, 

particularly during drought periods, may be seen as benefits of a project and require including a 

different social discount rate than that provided by the financial markets.  

For very long-lived proposals and particularly where a substantial proportion of the benefits occur 

well into the future, the use of discounting with a standard discount rate creates a bias against 

project acceptance.  For example, with a discount rate of 10% per annum, only five percent of any 

benefits occurring in the thirtieth year will be added to the project benefits measured by the net 

present value.  Many major water supply canals in Canada, such as those in the southern Alberta 

irrigation districts, however, have lasted well beyond the thirty year time horizon.  Similarly, the 

Conveyance is expected to be in place for a century.   
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Many governments and international financing agencies have therefore recognized these issues when 

considering public investments in longer term or environmental or water projects. For example, both the 

UK Overseas Development Institute and the Netherlands Department of International Development note:  

The discount rate aims to make the costs and benefits of future activities comparable with current 

ones. Discount rates based on private interest rates may reflect a ‘dictatorship of the present’ and 

are often too high to account for the public interest in long-term resource conservation.
8
  In a 

commercial setting, the low weight given to distant cash flows reflects the desire of investors to 

achieve a return sooner rather than later.  Accordingly, lower discount rates that reflect these 

values and interests may be used for very long multi-dimensional proposals.   

The UK Treasury provides further guidance on discount rates for long term projects:   

Where the appraisal of a proposal depends materially upon the discounting of effects in the very 

long term, the received view is that a lower discount rate for the longer term (beyond 30 years) 

should be used.   The main rationale for declining long-term discount rates results from 

uncertainty about the future. This uncertainty can be shown to cause declining discount rates 

over time
9
.   

In 2007 Canada’s federal Treasury Board Guide for the cost benefit of regulatory proposals noted: 

In certain circumstances where consumer consumption is involved and there are no or minimal 

resources involving opportunity costs (such as certain human health and environmental goods 

and services), some federal departments, governments, and international organizations have 

taken into consideration factors other than the economic opportunity cost of funds when 

developing their recommendations for the value of the discount rate. Usually these social 

discount rates are lower than the 8 % recommended here.  

 

One approach is to estimate the social time preference rate, which is based on the rate at which 

individuals discount future consumption and projected growth rate in consumption. For Canada, 

the social time preference rate has been estimated to be around 3 %. In these circumstances, the 

net present value of the results of the analysis can also be carried out using a social discount rate 

of 3 % accompanied by the use of a shadow price of investment that is applied to all the costs of 

the intervention that results in a postponement or reduction of investment activity 
10

. 

Theoretical literature and international practice; therefore, shows a wide range of approaches in 

interpreting and choosing the value of the social discount rate to be adopted.  The World Bank has 

required an economic rate of return of 10% that was criticized in the last decade as too high.  National 

governments commonly set the rate lower than international financing rates.  In the UK, the social 

opportunity cost of capital is seen as the cost due to the displaced private consumption and production.  

This has recently been seen as 6%, although levels have been used on a ‘case by case’ basis.  In dry Spain, 

prior to the Euro crisis the discount rate has varied by sector with a 6 % rate for transport projects and a 

4% rate for water projects.  In Italy, the rate was set at 5 % when interest rates were four or five points 

higher.  The U.S. Office of Budget Management also uses variable rates.  Canada’s Treasury Board 

identified a 3% social discount rate for regulatory evaluations. A summary of some domestic and 

international discount rates ranges is shown in Table 5. 
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Table 5 

An Overview of Government and International Development Agency Discounting Practices 2002 - 2008 

 

GOVERNMENT/AGENCY DISCOUNTING PRACTICE 

CANADA   

Environment Canada 7.5% (Average Rate for EIA Statements) 

Treasury Board Secretariat 8% +/- 5% DR; 3% Social Preference Rate 

Natural Resources Canada 7% +/- 3%(in studies reviewed) 

Province of British Columbia 5% real and 8% nominal (in studies reviewed) 

Province of Alberta 2% to 3% (in studies reviewed) 

Province of Saskatchewan 4% (in studies reviewed) 

Province of Manitoba Gov. Long Term borrowing rate with sensitivity analysis 

Ontario Natural Resources 4% & 5% with exceptions (e.g. Old Growth Forest has no 

discounting) 

Ontario Environment 4% for air issues 

Province of New Brunswick 2% to 3% (in studies reviewed) 

INTERNATIONAL  

Environmental Valuation Reference Inventory Range 5.9% (central), median range for sensitivity testing from 3% 

(low) to 10% (high) 

US Environmental Protection Agency 7% +/- 2% 

US Office of Management and Budget Variable Rates on Project 

US Congressional Budget Office 2% real with 2% sensitivity 

US General Accounting Office 2% real with 2% sensitivity 

UK Treasury 6% 

British Forestry Commission 3% land acquisition; 1% projects with social objectives 

UK Department of Environment, Transport and 

the Regions 

6% (in studies reviewed) 

Norway Ministry of Finance 7% 

Australian Department of Finance 10% 

United National Environment Programme 5% (in studies reviewed) 

Government of Spain 6% rate for transport projects and a 4% rate for water projects 

World Bank Up to 10% with lower rates for longer term projects 

Government of Italy 5% 

Note: Rates illustrate ranges identified between 2002 and 2008 and not current levels in 2012 

Source:  Environment Canada (2005) and Country Reviews 

 

For the purposes of the Upper Qu’Appelle Water Supply project, a 2.5% discount rate has been used as a 

reasonable approximation of the broader rationale for rate setting consistent with recent practice, 

reflecting current world financial markets and taking into account the long term nature of a multi-purpose 

water project with large social objectives.  A sensitivity evaluation has also been included around this rate 

at 1% and 5%. 
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IV. BOUNDARY DEFINITIONS FOR THE IMPACT AREA 

The Upper Qu’Appelle Water Supply Project will carry water on a seasonal basis from Lake Diefenbaker 

near the Qu’Appelle Dam to Buffalo Pound Lake.  The design of the canal provides for the extraction of 

water from the canal through both its length for irrigation, municipal or industrial purposes and through 

the water distribution network that is based at Buffalo Pound Lake.  Water from the project may then 

return into the Qu’Appelle River system downstream of Buffalo Pound Lake.  It is important to note that 

while the analysis has been undertaken on the basis of the seasonal effects of the project, the design 

specification could allow for year round operation of the system in the event that there were additional 

growth in future water demands from society, industry or the environment.  

Conceptually the impact areas from the canal will be seen in the local and regional areas and in the rest of 

Saskatchewan and Canada.  Impacts will be seen as direct socio-economic, direct environmental and 

indirect and induced across Saskatchewan and Canada. 

 
Figure 8 

Conceptual Boundary Impact Areas 
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The canal direct impact boundaries have therefore been defined at each of these levels for the evaluation. 

These are:  

1. The Industrial Corridor - The established industrial corridor between Moose Jaw and Regina. 

2. The Core Impact Area - The water distribution network from Buffalo Pound Lake that includes 

the cities of Moose Jaw and Regina and the emerging industrial corridor between them.  
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3. The Agricultural Impact Area – The larger area including the core impact area where agricultural 

and industrial development could be enhanced dramatically as a result of the conveyance 

project.  

4. The Qu’Appelle Watershed Impact Area – Waters from the conveyance may be used to 

supplement river flows downstream from Buffalo Pound Lake.  Accordingly, this area may 

experience impacts from the water investment.  

The industrial corridor, core impact area and agricultural impact area are shown on Map 3 below.  

In addition, the analytical framework provides for two additional impact areas. These are: 

5. Saskatchewan Impact Area – Impacts of the Conveyance investment are calculated for the 

province as a whole, including the three direct impact areas outlined above.  

6. Canada Impact Area – This defines the impacts of the project to other provinces and the 

Government of Canada for the investment in Saskatchewan.  

Map 3 

The Study Impact Area 
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THE INDUSTRIAL CORRIDOR 
The Industrial Corridor extends between the City of Moose Jaw and the City of Regina and incorporates 

the established industrial area developed around Belle Plaine.  This area currently includes a potash mine, 

a fertilizer plant, an ethanol plant and a salt manufacturer.  The recent developments within the industrial 

corridor include the Global Transportation Hub located on the west side of the City of Regina and the 

development of a new Canadian Pacific Intermodal Rail Terminal.  These developments within the 

corridor will result in further development opportunities to agricultural production and processing, for 

example the development of the Loblaws warehouse to service all of its grocery stores would provide a 

direct access for agricultural products into the stores.   

The corridor between the two cities has the potential for substantial growth in the future.  There are 

currently substantial developments scheduled for the existing Mosaic Potash solution mine and the Yara 

Fertilizer Facility.   

Water supply is fundamental to the further development of the corridor and would encourage investment 

in many different industrial, commercial and agricultural manufacturing and processing facilities. 
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THE CORE IMPACT AREA 
The Core Impact Area is shown below in Map 4 and extends, on the west side, from the west side of the 

City of Moose Jaw to the Town of Balgonie on the east side, to Regina Beach on the north side and to 

Assiniboia, Radville and Weyburn to the south.  This core area includes most of the major industrial 

projects and the population in the area.  It also includes all the bedroom communities around the major 

centres.   

Map 4 

The Core Impact Area 

 

 

Outside of the urban centres, the core area has traditionally been an agricultural area with a main focus of 

dryland cereal and oil seed production.  In recent years, there has been transformation with the 

development of the industrial sector through potash mine development.  This has provided a significant 

boost to the local economies and has provided job opportunities to the local residents.   

The existing water distribution network from Buffalo Pound Lake extends to both the City of Moose Jaw 

and the City of Regina and extends to several smaller communities as well.  Many of the communities 

within the core area have existing water distribution networks that are not currently connected to the 

Buffalo Pound Lake Water Distribution Network, however, it is conceivable that many of these 

communities could be connected in the future.  This would provide a secure, reliable and safe water 

supply for the future.  Development of this water infrastructure could in turn encourage future residential 
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and commercial/industrial development.  The scheduled potash mine developments are located within 

the core area and will require substantial volumes of water.  The existing water infrastructure is present 

on Map 5 below. 

Map 5 

Existing Water Infrastructure 

 

 

THE AGRICULTURAL IMPACT AREA 
The agricultural impact area includes the core impact area and extends further west to Lake Diefenbaker 

and further north to include the Towns of Outlook, Hanley and Davidson.  The area has been defined to 

encompass a larger potential agricultural resource area.  This would include some established irrigation 

areas including the southern portion of the South Saskatchewan River Irrigation District and the 

Riverhurst Irrigation District as well as including a larger dryland crop area.   

Development of the Upper Qu’Appelle Water Supply Project will initially provide water for more than 

110,000 new irrigated acres.  The combination of the new irrigation acres as well as the existing dryland 

acres in the area will significantly increase the opportunities for development of agricultural value added 

chains including a more diversified and higher value of food production and food processing.  These new 

agricultural revenue streams will provide opportunities for all agricultural producers in the agricultural 

impact area and beyond.   
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In 2007 UMA completed a conceptual design study of the irrigation development opportunities in Upper 

Qu’Appelle region, the same area as this review and concluded a similar opportunity with respect to the 

total number of irrigable acres available.  The study outlined the opportunities that irrigation would 

provide and the stability that could result from ‘drought proofing’ the area.  The report assessed the 

suitability of the land for irrigation and concluded that the land is suitable for irrigation.   

Map 6  

Qu’Appelle South Irrigation Development Area 

 

 
Source: ‘Qu’Appelle South Irrigation Project Conceptual Study Final Report’, June 2007, UMA Engineering Ltd. 

 

The 2007 UMA report identified a number of benefits from the development of irrigation.  The social 

benefits included agricultural benefits from increased crop yields; production of higher value crops; 

stabilized yields; increase forage production with associated increases in cow calf and cattle feeding 

enterprises.  The report detailed the crop mix changes that would result from switching dryland to 

irrigated land farming and subsequent benefits of the crop changes.  The report also identifies the rate of 

irrigation uptake as having a significant impact upon the net returns of the water supply investment and 

the rate of the related investment and development of value added processing. 

THE QU’APPELLE WATERSHED IMPACT AREA 
The conveyance project is located within the Upper Qu’Appelle drainage basin; however, the potential 

impacts of the project will be downstream in the Lower Qu’Appelle drainage basin.  Map 7 below shows 

the extents of the Lower Qu’Appelle drainage basin.   
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Map 7 

Summary of the Upper and Lower Qu’Appelle and Wascana Creek Drainage Basins  

 
 

The Qu’Appelle River flows through a number of communities and eight First Nations Reservations 

(Piapot, Muscowpetung, Pasqua, Ochapowace, Standing Buffalo, Sakimay, Kahkewistahaw and 

Cowessess).  There is also a chain of lakes downstream of Buffalo Pound Lake along whose shores are a 

significant number of cabins and parks that are the basis for substantial recreation water and land-use 

along the Lower Qu’Appelle.   

Figure 9 below shows the chain of lakes on the Lower Qu’Appelle River.  Water levels, water quality and 

the reliability of flow have long been major concerns to the First Nations and other communities 

throughout the Qu’Appelle River basin.  
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Figure 9  

Chain of Lakes on the Qu’Appelle River downstream of Lake Diefenbaker 

 

 
Source: AECOM August, July 2012, Fig 1.2. 

 

The recreational reliance on the Lower Qu’Appelle is substantial and during times of excess or decreased 

flow, the impacts can be significant to both the population using the water and the local economies from 

tourism.  The flow of the Lower Qu’Appelle has historically seen substantial changes from the low flow 

years observed in 1977, 1978, 1980, 1984 and 1988 to the high flow years of 1995 and 1996 to the record 

flows observed in 2011.  Figure 10 below shows the mean annual flow of the Qu’Appelle River at the 

hydrometric station near Lumsden from 1968 to 2011. 

Figure 10 

Mean Annual Flow of the Qu’Appelle River (m
3
/s) and Variance around the Trend 1969 - 2011 

 

 
Source: Environment Canada, Water Quantity Surveying, Hydrometric Station 05JF001, Qu’Appelle River Near Lumsden. 
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The development of the conveyance project will enable the flow of water downstream to be more readily 

controlled and, therefore, more constant and reliable.  Increased stability will reduce the times of low and 

high flow resulting in reduced impacts downstream, including maintaining stable lake levels in times of 

drought, therefore, maintaining recreational opportunities and the subsequent tourism and will reduce 

the damage to lake properties during high flow.  Increased stability will also reduce erosion that is often 

caused by high flows. 

In 2011, the Qu’Appelle River experienced record flows, resulting in damage to lake shore properties 

down stream.  The river also flows through a number of First Nations Reserves and resulted in significant 

damage to a number of reservations and erosion of infrastructure such as roads.  A number of 

communities became inaccessible due to the flooding and damage to the roadways resulted in millions of 

dollars worth of damage.     

The increased flow of water through Upper Qu’Appelle into the Lower Qu’Appelle will likely result in 

improved water quality further downstream.  Currently, the sewage waste from the City of Regina is 

treated prior to being released into the Lower Qu’Appelle.  This waste water is high in nutrients and 

enhances the development of algae in the lakes downstream during times of low flow in the summer.  The 

conveyance project will increase the flow through the system, thereby ‘diluting’ the nutrient rich water 

and reducing the potential for algae growth.  

  

V. BASELINE SOCIAL AND ECONOMIC ACTIVITY 

POPULATION  
Over 267,000 people live within the study area.  The population is concentrated in the two cities of Regina 

and Moose Jaw that together account for 85% of the total population.  Outside of these central 

metropolitan areas, the rural communities have traditionally been agricultural based communities with 

agriculture the main basis of the local economies and account for 15% of the study area population.  

However, with the modernization of agriculture and introduction of new technologies, the labour 

requirements have seen significant reductions and employment requirements have been reduced.  

Therefore, some of these rural communities within the study area have seen declining populations with 

few career opportunities for the residents, forcing them to move away, often to the larger centres.  Table 

6 below summarizes the 2011 population of the whole study area, categorized into each of the main 

study regions of the industrial corridor, the core area and the agricultural area.  The boundaries of each 

area have been defined by the boundaries of the rural municipalities.  The industrial corridor comprises of 

three rural municipalities, the core area includes 20 rural municipalities and the agricultural area includes 

an additional 11 rural municipalities.   

The main urban areas and the surrounding bedroom communities have seen a population increase in 

recent years with the expansion of the regional economy and increase in employment opportunities.  

Some of the population increase can be attributed to the depopulation of some smaller rural 

communities, however, some rural communities, traditionally reliant upon agriculture have been able to 

diversify and have seen some population increases.  Also, the increasing numbers of workers willing to 

commute from the smaller rural areas to the larger centres on a daily basis has reduced the declining 

populations.   
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Table 6 

Summary of the Population of the Study Areas – 2011 

Source: Statistics Canada, 2011 Community Profiles  

Table 7 summarizes those communities within the study area that indicated a population decline between 

2006 and 2011.  The communities were all rural municipalities, rural towns and villages.  However, it must 

be noted that not all rural municipalities, towns and villages experienced a population decline.     

RM RM 

Number 

Community 

Name 

Population 

(2011) 

RM RM 

Number 

Community

Name 

Population 

(2011) 

Industrial Corridor 

Moose Jaw 161 RM 

Moose Jaw 

1,147 

33,274 

Sherwood 159 RM 

Regina 

Grand Coule 

929 

193,100 

571 

Pense 160 RM 

Pense 

Belle Plaine 

471 

532 

66 

    

Core Area 

Marquis 191 RM 

Marquis 

Keeler 

Tuxford 

252 

92 

0 

91 

Dufferin 190 RM 

Findlater 

Bethune 

Disley 

512 

50 

400 

111 

Lake Johnston 102 RM 

Mossbank 

160 

327 

Lake of the 

Rivers 

072 RM 

Assiniboia 

302 

2,418 

Lumsden 189 RM 

Lumseden 

Regina Beach 

Buena Vista 

1,733 

1,631 

1,081 

524 

Edenwold 158 RM 

Pilot Butte 

Balgonie 

White City 

Edenwold 

4,167 

1,848 

1,625 

1,894 

238 

Excel 071 RM 427 Terrell 101 RM 224 

Lajord 128 RM 993 Brokenshell 068 RM 308 

Scott 098 RM 

Yellow Grass 

Lang 

75 

440 

200 

Caledonia 099 RM 

Milestone 

257 

618 

Elmsthorpe 100 RM 

Avonlea 

210 

398 

Bratt’s Lake 129 RM 

Wilcox 

350 

339 

Norton 069 RM 

Pangman 

259 

214 

Redburn 130 RM 

Rouleau 

Briercrest 

250 

453 

111 

Key West 070 RM 

Ogema 

287 

368 

Caron 162 RM 

Caronport 

516 

1,068 

Baildon 131 RM 594 Hillsborough 132 RM 114 

Agricultural Area 

Wheatlands 163 RM 

Mortlach 

149 

289 

Rosedale 283 RM 

Hanley 

515 

522 

Eyebrow 193 RM 

Eyebrow 

Brownlea 

230 

139 

50 

Craik 222 RM 

Craik 

Aylesbury 

299 

453 

10 

Enfield 194 RM 

Central Butte 

270 

365 

Huron 223 RM 

Tugaske 

196 

92 

Maple Bush 224 RM 

Riverhurst 

167 

114 

Arm River 252 RM 

Davidson 

249 

1,025 

Loreburn 254 RM 

Loreburn 

Elbow 

Strongfield 

Hawarden 

346 

107 

314 

40 

50 

Rudy 284 RM 

Outlook 

Broderick 

Glenside 

496 

2,204 

71 

59 

Willner 253 RM 245     

Total 267,518 
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Table 7 

Summary of Population Decline of some Rural Communities within the Study Area  

 

 2006 2011 Population Change 

RM's 8,396 7,628 -768 

Towns 3,784 3,621 -163 

Villages 1,033 892 -141 

Source: Statistics Canada, 2011 Community Profiles  

AGRICULTURE 

Outside of the main urban centres, the existing and historical land use has been agriculture.  Although 

there is the presence of livestock production, the majority of the land use has been for dryland crop 

production.   Dryland farming provides greater economic returns than livestock farming in this area.  

Figure 11 below shows the difference between oilseed and grain farming compared to beef cattle farming 

with respect to revenues and expenses.  The values are the averages for the years 2006 to 2010 and 

indicate the increased financial returns when compared to costs for oilseed and grain production when 

compared to beef cattle farming.   

Figure 11  

Average Operating Revenues & Expenses of Oilseed & Grain Farming versus Beef Cattle Farming  

 

 
Source: Statistics Canada, 2011 Agricultural Census Data 

The total numbers of dryland acres are shown in the Statistics Canada Agricultural Census Data for each 

Rural Municipality.  However, the data does have limitations in that it provides the numbers of farms for 

each rural municipality falling within ranges of acres.  Therefore, it is only possible to determine a 
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minimum and maximum acres value rather than an exact number.  Also, for the larger farms, the final 

range of acres is simply 3,519 acres and above.  The total average dryland acres for the study area is 

1,657,920.  Table 8 below summarizes the acres data for the study area.  The actual total acres value 

could well be higher due to the top end range not having a set number.   

Table 8 

Summary of Dryland Crop Farming within the Study Area 

 
 Industrial 

Corridor 

Core 

Area 

Agricultural 

Area 

Total 

Minimum 

Acres 

Total 

Maximum 

Acres 

Average 

Under 10 acres 12 12 5 29 290 160 

10 to 69 acres 20 74 17 1,110 7,659 4,385 

70 to 129 acres 11 60 20 6,370 11,739 9,055 

130 to 179 acres 50 252 102 52,520 72,316 62,418 

180 to 239 acres 6 36 19 10,980 14,579 12,780 

240 to 399 acres 41 231 98 88,800 147,630 118,215 

400 to 559 acres 23 148 49 88,000 122,980 105,490 

560 to 759 acres 33 166 62 146,160 198,099 172,130 

760 to 1,119 acres 44 227 116 294,120 433,053 363,587 

1,120 to 1,599 acres 33 237 139 458,080 653,991 556,036 

1,600 to 2,239 acres 23 249 158 688,000 962,770 825,385 

2,240 to 2,879 acres 11 148 83 542,080 696,718 619,399 

2,880 to 3,519 acres 8 112 64 529,920 647,496 588,708 

3,520 acres and over 41 271 159 1,657,920 1,657,920 1,657,920 

Source: Statistics Canada, 2011 Agricultural Census, Farm and Farm Operator Data 

The labour force statistics for Regina provide an employment rate of 0.7 of the total population over the 

age of 15 years.  The rural population for Saskatchewan has an employment rate of 0.6 of the total rural 

population.  The difference between the two areas further supports the trend of rural population decline 

due to limited employment opportunities.  Table 9 below summarizes the employment data for Regina 

and rural Saskatchewan. 

Table 9 

Summary of Population for Regina and Rural Saskatchewan 

 
 2007 2008 2009 2010 2011 Average 

Regina 

Population (1,000’s) 164.4 167.4 170.7 173.9 176.7 170.62 

Employment (1,000’s) 110.1 113.7 115.3 118.9 122.8 116.16 

Employment Ratio 0.67 0.68 0.68 0.68 0.69 0.68 

Rural Saskatchewan* 

Population (1,000’s) 299.6 302.55 310.07 299.60 314.40 305.24 

Employment (1,000’s) 191.64 194.36 198.43 191.64 199.39 195.1 

Employment Ratio 0.64 0.64 0.64 0.64 0.63 0.64 

Source: Statistics Canada Labour Force Survey estimates, table 282-0110 and 282-0118 

*Total for Rural Saskatchewan includes Rural Fringe, Small Towns and Rural Areas.  

INDUSTRY 
The main industry of the study area is focused on the City of Regina and the corridor between Moose Jaw 

and Regina, specifically Belle Plaine.  The industrial corridor covers three rural municipalities, the Cities of 

Moose Jaw and Regina and numerous smaller towns and villages in between.  All of these communities 

have worked together to establish the corridor, although most of the significant industrial investment has 
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taken place in the RM of Pense near the community of Belle Plaine, approximately half way between 

Moose Jaw and Regina.  ‘The existing industrial cluster at this site includes one of the largest nitrogen-

based fertilizer production facilities in western Canada, a major potash mine, a salt production plant and a 

phosphate distribution centre’ (Murray 2005).  Since 2005, further development has taken place including 

the construction of an ethanol plant.   

The corridor links together the urban and rural municipalities into a single economic region with common 

infrastructure such as transportation (including an international airport, the Trans-Canada Highway and 

established rail networks, petroleum transmission pipelines and natural gas lines), water supply, labour, 

technology and post secondary education facilities (Murray 2005).  

In 2005, the corridor was the largest economic region in the province of Saskatchewan, accounting for 

25% of Saskatchewan’s annual GDP and is home to approximately 25% of the provinces population, 

providing access to the largest labour pool in the province (Murray 2005).  The City of Regina contains 

both a steel manufacturer and an oil refinery.  These industries are long established contributors to the 

local labour market and the local economy.   

The recent development of the Global Transportation Hub located to the west of Regina has provided a 

new source of employment and has further developed the corridor between Moose Jaw and Regina.  The 

hub provides fantastic opportunities for local businesses and is scheduled to expand over the coming 

years to meet demand and offer further opportunities for local businesses.  An example of this would be 

the LobLaws storage warehouse, used for storage of products en-route to the network of grocery stores 

around the province.  The current development of the new CP intermodal Rail Yard in the same area will 

further expand opportunities for the hub and the industrial corridor as a whole. These developments 

provide for market access to a prairie market for the distribution of fresh and processed foods within a 

day’s delivery time.  

Table 10 

Summary of Industrial Operations in Study Area 

Industry Location Unit Annual Production 

Potash Mine Belle Plaine Mt/yr 2.9 

Fertilizer Plant Belle Plaine Mt/yr 1.8 

Ethanol Plant Belle Plaine M Litres/yr 150 

Steel Manufacturer Regina Mt/yr 3.5 

Oil Refinery Regina M bbl/yr 34 

Source:Kulshreshtha & Nagy, 2012 

 

 

 

 
Global Transportation Hub 
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VI. A SOCIAL & ECONOMIC OUTLOOK 

BASE LINE GROWTH 
The existing water supply system connecting Lake Diefenbaker and Buffalo Pound Lake currently delivers 

an annual volume of 115,000 dam
3
 to Buffalo Pound Lake.  Existing annual water use from the system has 

been estimated at 66,217 dam
3
.  Based on the projected growth in population, agriculture and industry, it 

is estimated that future water requirements could exceed supply within 10 to 15 years. 

POPULATION 
Saskatchewan is currently undergoing population growth in the major urban centres and surrounding 

bedroom communities.  The population growth increases the demand for water from the existing 

infrastructure.  Both Moose Jaw and Regina currently obtain their water from Buffalo Pound Lake via a 

treatment plant.  There are also other human induced anthropogenic water users that use water from 

Buffalo Pound Lake and increase the overall demand for a reliable and secure water supply.   These users 

include municipal consumption, irrigated agricultural use, industrial use through potash mining, ethanol 

production, fertilizer production, steel production and oil refining and small recreational uses for parks 

and cabins along the river.  The existing water use is summarized below in Figure 12 below and in total 

amounts to over 136,000 dam
3
 annually. 

Figure 12 

Existing Major Water Users (dam
3
) – 2011 

 

 
Source: Values derived from figures presented Kulshreshtha & Nagy, May 2012 applied to the study area 

 

There is also an environmental requirement for water to pass through the natural drainage system from 

Buffalo Pound Lake downstream through the Lower Qu’Appelle drainage basin.  These non-anthropogenic 

water supplies are essential to maintain healthy fish and wildlife habitats through the river valley, and to 

provide for evaporation losses.  These water requirements are much larger than the human related water 

demands (Figure 13) amounting to over 460,000 dam
3
.  Evaporation accounts for most of the 

environmental water demands accounting for 98 % of the non-anthropogenic water requirement.  In the 

future, these demands may be expected to increase as global warming increases evaporation throughout 

the Qu’Appelle River valley.  It has been suggested that evaporation requirements in the basin could 

increase by 10 % by 2060 to reach over 500,000 dam
3
 annually
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Figure 13  

Environmental (Non-Anthropogenic) and Human (Anthropogenic) Water Demands 

 
 Human Induced  Environmental 

 Anthropogenic Non-Anthropogenic 
Source: Kulshreshtha and Nagy, 2012 

Within the study area, the cities of Moose Jaw and Regina are experiencing significant population growth.  

Population growth projections for the two communities have been calculated by a number of different 

sources with multiple growth scenarios.  Three different growth rate scenarios have been selected for this 

study, Low Growth Rate (0.33% annual population growth rate), Medium Growth Rate (1.12% annual 

population growth rate), High Growth Rate (1.74% annual population growth rate).  The different growth 

rates have been applied to all communities within the industrial corridor.  The only exception is the 

institutions that include the Regina Correctional facility and Canadian Air Forces Base in Moose Jaw, 

where it is estimated population numbers will decline.  The communities included and the projected 

population increases are presented below in Table 11. 

 
Qu’Appelle Valley and Lakes 
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Table 11 

Summary of Industrial Corridor Communities Population Forecasts 

 
 2011 2020 2040 2050 

Regina     

Low Annual Growth Rate (0.33%) 194,600 200,457 214,110 221,281 

Medium Annual Growth Rate (1.12%)  215,118 268,793 300,461 

High Annual Growth Rate (1.74%)  227,284 320,925 381,347 

Moose Jaw     

Low Annual Growth Rate (0.33%) 34,421 35,457 37,872 39,140 

Medium Annual Growth Rate (1.12%)  38,050 47,544 53,146 

High Annual Growth Rate (1.74%)  40,202 56,765 67,453 

Pense     

Low Annual Growth Rate (0.33%) 532 548 585 605 

Medium Annual Growth Rate (1.12%)  588 735 821 

High Annual Growth Rate (1.74%)  621 877 1043 

Belle Plaine     

Low Annual Growth Rate (0.33%) 66 68 73 75 

Medium Annual Growth Rate (1.12%)  73 91 102 

High Annual Growth Rate (1.74%)  77 109 129 

Grand Coulee     

Low Annual Growth Rate (0.33%) 571 588 628 649 

Medium Annual Growth Rate (1.12%)  631 789 882 

High Annual Growth Rate (1.74%)  667 942 1119 

Pilot Butte     

Low Annual Growth Rate (0.33%) 1,848 1,904 2,033 2,101 

Medium Annual Growth Rate (1.12%)  2,043 2,553 2,853 

High Annual Growth Rate (1.74%)  2,158 3,048 3,621 

Balgonie     

Low Annual Growth Rate (0.33%) 1,625 1,674 1,788 1,848 

Medium Annual Growth Rate (1.12%)  1,796 2,245 2,509 

High Annual Growth Rate (1.74%)  1,898 2,680 3,184 

White City     

Low Annual Growth Rate (0.33%) 1,894 1,951 2,084 2,154 

Medium Annual Growth Rate (1.12%)  2,094 2,616 2,924 

High Annual Growth Rate (1.74%)  2,212 3,123 3,712 

Edenwold     

Low Annual Growth Rate (0.33%) 238 245 262 271 

Medium Annual Growth Rate (1.12%)  263 329 367 

High Annual Growth Rate (1.74%)  278 392 466 

Institutions     

Low Annual Growth Rate (0.33%) 800 800 600 500 

Medium Annual Growth Rate (1.12%)  800 600 500 

High Annual Growth Rate (1.74%)  800 600 500 

Source: Statistics Canada 2011 Community Profiles 

 

The varying population growth rates will all require an increased water supply to meet the demands.    

Table 12 below is a summary of the human water requirements for the different population growth 

scenarios and Figure 14 displays the data.  The detailed calculations for water use are presented in the 

Technical Annex for this report. 
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Table 12 

Summary of Future Population Water Requirements (dam
3
) 

 

 2011 2020 2040 2050 

Existing Water Use (2011) 34,863    

Future Water Use (Low Growth)  35,864 38,275 39,593 

Future Water Use (Medium Growth)  38,480 48,032 53,738 

Future Water Use (High Growth)  40,650 57,333 68,188 

 

Figure 14 

Future Population Water Requirements (dam
3
) 

 

 
Source: Population Growth Rates are based on the three growth scenarios presented in the City of Regina publication ‘Population, 

Employment and Economic Analysis of Regina’, June 2010.     

INDUSTRIAL PROCESSES 
The study area includes several established potash mines, both solution mines and traditional mining.  

The potash resource in this area of the province is substantial and will lead to the expansion of the 

existing mines and the development of new mines.  At this time there are four new solution mines either 

currently being developed or scheduled for development over the next 10 years.  There are also two 

expansions of existing mines scheduled.   

Solution mining is very water intensive and will subsequently place substantial pressure on the existing 

system and, without development, lead to a greater deficit.  A water deficit could potentially result in 

these industrial operations being suspended.  The economic ramifications of suspending, delaying or 

cancelling these developments would be substantial to the local and provincial economy.  Recent 

developments have seen the delay in construction of the proposed Vale mine, however, construction is 

likely to be delayed only 5 years.  Table 13 summarizes the scheduled potash development and associated 

water use. 
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Table 13 

Summary of Scheduled Potash Development within the Study Area 

 

 Year of 

Completion 

Annual Water Use at 

Full Capacity (dam
3
) 

Existing Potash Water Use   

Existing Mine 1  9,195 

New Water Use   

Existing Mine Expansion 1 2020 8,800 

New Mine 1 2015 11,440 

New Mine 1 Expansion 2030 5,720 

New Mine 2 2016 11,200 

New Mine 3 2020 11,600 

Source: Water Use is based on Water Use Coefficients 

Kulshreshtha & Nagy, May 2012, p.38. 

 

Other industrial processes include the refinery in Regina (3,002 dam
3
 per year), the ethanol plant in Belle 

Plaine (542 dam
3
 per year), the fertilizer Plant in Belle Plaine (3,600 dam

3
 per year) and the steel mill in 

Regina (9 dam
3
 per year).  

There are some further expansions and development scheduled for the Belle Plaine industrial area, 

including an expansion of the existing fertilizer plant (3,600 dam
3
 year).  There is also the potential for 

further development in the industrial corridor around Belle Plaine.  Possible developments would include 

a second ethanol plant and a refinery. 

Future opportunities for the development of the industrial corridor have been outlined by Purvin and 

Gertz Inc. in their December 2010 report ‘Integrated Energy Complex Business Case Study’.  In the report 

they outline the potential development opportunities for Belle Plaine including a 100,000 barrel per day 

heavy crude oil upgrading refinery that could produce diluent and ultra low sulphur diesel.  By-products of 

the refinery could be used to produce ammonia and urea.  A cogeneration plant for power and steam is 

also outlined in their report.   

AGRICULTURE 
The conveyance project offers unprecedented opportunities to the agricultural sector for expansion and 

development, including the agricultural value added chain.  Agricultural processing is currently limited in 

the province, however, the development of the conveyance project could dramatically enhance the 

development opportunities.     

Irrigation 

The conveyance project would enable the development of at least 110,000 irrigated acres.  The 

development of irrigation would have substantial gains for the local economy and significantly increase 

land values and agricultural returns.  The development of the irrigated acres could result in annual crop 

revenues of over $125 m per year.  Irrigation would enable the production of water intensive crops with 

substantially increased returns. 

The development of the irrigation could encourage other areas to develop irrigation, especially when the 

economic returns are witnessed.  It could also encourage the expansion of existing irrigation areas 

including the Riverhurst Irrigation District and the South Saskatchewan River Irrigation District.  The 

development of the new acres would likely result in a greater agricultural production network.  With the 
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new acres, the availability of quality irrigated crops would encourage co-operation and combination of 

surrounding established irrigation to benefit them all.  

The development of substantial irrigation has the potential to develop many different value added chains. 

Livestock 

The conveyance project has the potential to impact agriculture in the livestock stream.  The development 

of the livestock stream would be directly linked to the irrigated crop mix and subsequent availability of 

high quality feed crops.   

Cow calf operations would be the initial starting point for livestock development and would subsequently 

lead to the development of feedlots both large and small.  With the expansion of the livestock sector 

would come the opportunities for livestock processing.  Livestock processing within the industrial corridor 

could also assist other areas of the province that currently transport livestock to Alberta for processing.  

This would lead to a reduction in costs for the other livestock producers in the province as well as those 

new operators.  The development of the Global Transportation Hub could greatly assist in the storage and 

distribution of the livestock products, reducing costs for the operators and producers and providing a 

locally sourced supply for the consumer.     

The expansion of the existing hog industry in the province could also be expanded in the area with the 

increased supply of high quality feed crops.  This in turn could increase the processing and value added 

opportunities for the local economy. 

Table 14 

Summary of Capital Costs, Operating Costs and Revenues for Livestock Agricultural Building Blocks 

 
 Capital Costs Operating Costs Revenues 

Cow Calf Facility $287,340 $116,579 $135,750 

Small Feedlot $146,140 $839,795 $1,375,500 

Large Feedlot $2,923,400 $16,795,900 $27,510,000 

Processing Plant $16,847,216 $63,489,733 $66,315,339 

Hogs $5,538,508 $1,785,291 $2,049,804 

Source: Manitoba Agriculture, Food and Rural Initiatives (MAFRI) Guidelines 

 

Other areas of agriculture could also see extensive expansion.  These could include an expansion of dairy 

producers.  The production and subsequent sale and distribution of milk and other dairy products could 

be greatly enhanced by the conveyance project and the subsequent industrial and manufacturing 

processes that would be developed within the industrial corridor.   

Fruits and Vegetables 

Vegetable production would be greatly enhanced from the conveyance project and subsequent increase 

in irrigation.  The availability of water will enable cropping practices to be changed to more water 

intensive fruits and vegetables.  Fruits and vegetables have greater returns for producers and with the 

development of the Global Transportation Hub can significantly increase the available distribution and 

markets for produce.  The production of potatoes could result in the development of potato packing 

plants that could be serviced by the global transportation hub.  The potential for greenhouse production 

of fruits and vegetables would also be greatly enhanced by the conveyance project and potential 

industrial production.  The greenhouse processing would require a secure water supply, however, there 
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would also be other opportunities for greenhouse development, for example the use of waste energy in 

the form of heat from industrial processes.    

A DEVELOPMENT SCENARIO FOR EVALUATION 
A growth scenario has been developed for the study area.  The scenario includes the forecast changes to 

the population numbers as well as the changes to the agricultural sector that could arise from the 

development of 110,000 new irrigated acres, the subsequent agricultural value added chain development 

as well as the industrial opportunities. 

Population 

The population of the two cities within the study area is projected to increase in the future.  A number of 

different forecasts have been made and range from low growth scenarios to high growth scenarios.  The 

growth forecasts for these communities were previously presented in Table 11.  For this scenario, the 

medium growth rate has been selected.  Table 15 below summarizes the medium growth rate population 

projections for those communities within the industrial corridor.  The population forecasts have only been 

applied to those communities within the industrial corridor as these communities either have an existing 

usage of water from Buffalo Pound Lake or are the most likely to be included in future expansions of the 

existing infrastructure. 

 

Table 15 

Summary of Population Growth Forecast (Medium Growth Rate - 1.12%) 

 
Medium Annual 

Growth Rate (1.12%) 

2011 2020 2040 2050 2060 

Regina 194,600 215,118 268,793 300,461 335,860 

Moose Jaw 34,421 38,050 47,544 53,146 59,407 

Pense 532 588 735 821 918 

Belle Plaine 66 73 91 102 114 

Grand Coulee 571 631 789 882 985 

Pilot Butte 1,848 2,043 2,553 2,853 3,189 

Balgonie 1,625 1,796 2,245 2,509 2,805 

White City 1,894 2,094 2,616 2,924 3,269 

Edenwold 238 263 329 367 411 

Institutions 800 800 600 500 400 

Total 236,595 261,456 326,295 363,565 407,359 

Source: 2011 Population values taken from Statistics Canada 2011 Community Profiles.   

Projected population increases based on 1.12% annual population increase.   

 

Table 15 shows the substantial population growth that could be experienced under the medium growth 

rate scenario.  By 2050, there could be a population increase of more than 125,000 people.  This is a 

significant increase and will require major investments to meet all needs including water supply.  

Agriculture 

The development of 110,000 new irrigated acres would result in a significant change to the farming 

practices that currently exist.  The irrigation would result in changes to crop type, crop yield, quality of 

yield and yield value.  The revenues generated from the new irrigated acres would off-set the additional 

on farm costs of irrigation.  Irrigation would also bring stability to a sector that is dependent upon the 

climate and would, therefore, make harvests more consistent and reliable.  This would enable on farm 

investment and more inputs into the local and regional economy.   
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Irrigation creates increased revenue for the farm economy through increased yields arising from water 

security on the farm that will increase yields by at least 300% and in some cases more, higher value crops 

that can only be grown under irrigation, higher quality grades of production and the continuity of crops in 

every year regardless of levels and timing of rainfall.  

The reliable, good quality yields, would enable growth and expansion into other agricultural sectors such 

as livestock.  With a reliable forage supply, the opportunities for cow calf operations and feedlots would 

increase with knowledge that there is a reliable water source and that costs would not be subject to such 

climate driven fluctuations as currently exists for dry land farming.  This outlook scenario has included the 

development of cow calf operations, feedlots and cattle processing facilities in conjunction with the 

development of the new irrigated acres.   

Other agricultural building blocks would also be developed as a result of the increased irrigation.  Hog 

production would be sustained and expanded with a reliable source of feed that is less impacted by 

market price fluctuations.  Dairy farming is also an agricultural block that has been developed as part of 

this scenario.  A potato storage and packing facility would be developed.  The crop mix would change with 

the irrigated acres and more water intensive crops such as potatoes would be produced.  Potatoes have a 

significantly greater return than most other irrigated crops and would enable the development of the 

value added chains associated with increased production.  The final agricultural building block would be 

an ethanol plant.  Ethanol plants require a secure supply of grains at stable prices.  Irrigated crops will 

provide both a secure source of grains at a stable price.  The proposed ethanol plant would produce 20 

million litres of ethanol per year.     

The scenario includes expansions and developments at varying levels.  The development of the irrigation 

may result in further investment in the local/regional economy which may alter the rates at which these 

building blocks are delivered.  The scheduling of these building blocks is presented in detail in the 

Technical Appendix. Table 16 below provides a summary of the development of the irrigated acres and 

the timing of the related agricultural building blocks.  

 

Table 16 

Agricultural Building Blocks Development Schedule  

  2021 2025 2030 2035 2040 2045 2050 

Irrigated Acres 5,528 27,640 55,280 82,920 110,560 110,560 110,560 

Cow Calf Operation (150 head) 20 40 60 300 300 300 300 

Feedlot (500 head)  6 18 25 50 50 50 

Feedlot (10,000 head)    1 2 2 2 

Processing facility (50,000 head)   1 1 2 2 2 

Hog Barns (10,566 head) 1 1 1 2 2 2 2 

Dairy (984,120 L/yr) 1 2 2 5 5 5 5 

Ethanol Plant (20,000,000 L/yr) 1 1 1 1 1 1 1 

Potato Storage & Processing   1 2 2 3 3 

Greenhouses   1 2 3 4 4 

Industrial 

The future industrial scenario includes the development and expansion of the potash industry.  There are 

a number of new mine developments and existing mine expansions scheduled for the future.  The existing 

potash mine in Belle Plaine is scheduled for an expansion that will increase existing production by 2.2 

million tonnes per year by 2021.  There is a new mine currently under construction in Bethune that is due 

to become operational in 2015 and will produce 2.86 million tonnes per year.  Despite the mine not yet 
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being operational, an expansion is already scheduled for 2031.  The volume of the expansion has not been 

stated, therefore, for the purposes of water use estimation, a 50% expansion has been assumed.  A 

potash mine in Milestone is scheduled to be operational by 2016 and will produce 2.8 million tonnes per 

year.  There is also a new mine scheduled for Kronau to produce 2.9 million tonnes per year.  This mine 

was originally scheduled for completion in 2016, however, it has recently been deferred.  It has been 

assumed that it will be operational in 2021.  Figure 15 below summarizes the increasing annual potash 

production within the study area made possible by a secure water supply.  

Figure 15 Map 8 

Summary of Estimated Potash Production Potash Production and Development Areas 

 Increases within the Study Area in the Qu’Appelle Valley 

 

 
Source: Developed from scheduled potash developments within the study area 

The planned potash expansions and new developments are set to substantially increase the existing 

potash production within the study area.  Four new mines and mine expansions have been included in the 

outlook evaluation scenario as a conservative estimate of future development.  However, it is important 

to note that much of the area surrounding the Qu’Appelle Valley watershed falls within a geological 

framework that is rich in potash reserves (Map 8).  Further potash mine development would, therefore, 

be possible within the life of the conveyance and its water distribution network, although they are not 

included in the analysis.   

 

All of the new and potential production mines throughout the Qu’Appelle River valley and surrounding 

areas will require large volumes of water to meet their production targets.  The conveyance project could 

provide the water required at many of these operations and also offer a contingency for future 

operations.  This would include industrial water withdrawals further down stream where increased return 

flow from Buffalo Pound Lake supplied by the conveyance through the downstream lakes and rivers.     

Other industrial expansions within the study area include an expansion at the existing fertilizer facility at 

Belle Plaine.  The expansion is set to double the capacity of the existing facility from 1.83 million tonnes 

per year to 3.66 million tonnes per year.   
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These industrial developments are all scheduled to take place, with a number of them currently under 

construction.  However, there is the potential for further development opportunities not currently 

scheduled.  It has been assumed that an oil refinery is a possible future development in the industrial 

corridor.  The assumption is that the refinery will produce 100,000 barrels per day and will be operational 

in 2031.   

OUTLOOK SCENARIO & RELATED ASSUMPTIONS AND WATER DEMANDS 
Evaluating the overall impact of the Upper Qu’Appelle Conveyance has required the development of a 

specific outlook scenario containing a number of projects that would not proceed without a secure water 

supply. These were developed from a conservative review of the most probable outlook opportunities 

within the evaluation scenario, although many others were identified that could have been included in 

the analysis.  

Impact Evaluation Framework 

The outlook scenario, therefore, establishes the framework for the socio-economic impact evaluation 

through a series of developments anticipated to be made available by the construction of the conveyance 

from Lake Diefenbaker to Buffalo Pound Lake and discussed in the previous section of this report.  Figure 

16 below illustrates the four major streams of economic, social and environmental activity expected to 

benefit from the construction and operation of the conveyance.   

 

Figure 16 

Project Impact Areas for Evaluation  
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These are identified as major sector impacts in agricultural irrigation, industrial and mining development, 

and expanding population and environmental benefits.  These sector impacts then in turn create the 

many value added and intersectoral relationships for forward and backward linkages within the 

Saskatchewan and Canadian economies.  These are measured through the input-output relationships in 

each area to identify the specific economic, social and environmental relationships that together combine 

to create the direct, indirect and induced benefits that would be associated with any investment in the 

water supply project. 

Assumptions & Water Demands 

The outlook scenario includes a number of critical assumptions related to the anticipated rates of 

population growth, the pace and scope for irrigation and potential of industrial development, particularly 

through the Qu’Appelle River valley and through the Moose Jaw-Regina Industrial Corridor.  These 

assumptions are: 

• Population Change:  A medium population growth rate has been assumed for the communities 

within the study area.  The population within the industrial corridor will grow from 236,595 in 2011 to 

363,565 in 2050.  The remaining population of 30,923 within the larger study area is assumed to 

maintain the 2011 population and to show no population growth.   

• Agricultural Change: The development of 110,560 new irrigation acres as previously defined in the 

Qu’Appelle South Irrigation Project will provide substantial opportunities for farmers to increase 

production and net farm revenues as well as increasing the financial and environmental sustainability 

while reducing the production and revenue variability associated with dryland crop production in the 

area.  The benefits from increased irrigation therefore arise from: 

o Increased irrigated agricultural crop productivity compared to dryland yields of the same 

crops. 

o Opportunities to shift to higher value crops that will increase the financial returns per 

irrigated acre. 

o Stable agricultural crop production with increased yields to support a range of agricultural 

value added opportunities including: 

� Livestock production and processing. 

� Vegetable production and processing. 

� Dairy production and processing. 

� Energy-ethanol production from increased grain production.  

As irrigated acreage increases, water demand grows, farm incomes increase and agricultural value 

added activities increase employment, production and incomes in both cities and villages.  Irrigation 

also has the effect of stabilizing rural community declines around and along the route of the canal.  

• Industrial Change: The scheduled development of potash mines within the study area will result in 

substantial increases in the water requirements as well as significant additions to the local economy 

and labour market.  Expansions to existing manufacturers including a fertilizer plant will result in 

substantial gains to the local economy and labour market and an oil refinery expansion.  While other 

industrial projects have been identified for the Moose Jaw–Regina Industrial Corridor and throughout 

the Qu’Appelle River valley not all of these were included within the evaluation.  The industrial 

outlook scenario identified is, therefore, considered a conservative evaluation. 
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• Environmental Water Supply: The development of the conveyance project provides a number of 

environmental benefits and costs that have been taken into account in the evaluation.  While not all 

of these can be measured in precise financial terms, many can be, and all have been categorized 

within an overall project evaluation matrix.  These include: 

o Control and stabilization of downstream water flows along the Qu’Appelle River.   

o Stability of in-stream water flows for fish and wildlife habitat, even during drought years. 

o Water quality improvements by increasing flow downstream from Buffalo Pound Lake and 

effectively reducing the sewage and waste concentrations returned to the river to levels that 

better meet increasing water quality standards.  

o Lower water treatment costs at the Buffalo Pound treatment plant reflecting the higher 

water qualities to be delivered from Lake Diefenbaker.  

o Some increase in recreational real estate values by stabilizing water levels in lakes and the 

river. 

o Renewable energy benefits and costs arising from some lost SaskPower generating capacity 

by diverting some Lake Diefenbaker waters into the Qu’Appelle system, partially offset by 

hydro electrical generating potential from the spillway conveyance waters entering Buffalo 

Pound.      

 

VII. ENVIRONMENTAL IMPLICATIONS OF THE CONVEYANCE 

WATER SUPPLY DEMAND BALANCE IN THE QU’APPELLE RIVER VALLEY 

Water Supply 

As part of the South Saskatchewan River Project, the Qu’Appelle River was channelized from the 

Qu’Appelle River Dam Outlet to approximately 32 km downstream, with a design capacity of 14 m³/s 

(277,119 dam
3
 per year), but due to weed growth, sloughing and siltation, capacity in late summer is 

often reduced to 6 m³/s (129,203 dam
3
 per year).  

 

Review of the historical releases from the Qu’Appelle dam in five year periods from 1959 show a steady 

increase in the average diversion that grew from some 25,000 dam
3
 per year in the 1959-63 period to as high 

as 140,000 dam
3
 per year in the 1984-88 period.  The trend for the releases from 1959 through 2009 shows a 

206% increase rising from 30,000 dam
3
 in the 1959-63 period to 107,000 dam

3
 per year by 2004-09.  



 Upper Qu’Appelle Water Supply Project             

 Economic Impact and Sensitivity Analysis  November 26 2012 

Clifton Associates Ltd.   47 

Figure 17 

Historical Releases into the Qu’Appelle River in Five Year Increments by Average Volume per Year 

 

Water availability from the existing Qu’Appelle River water supply system was therefore assumed at the 

115,000 dam
3
 level reflecting the highest point in the current release trend and above the level of 

releases in most years.  It should be noted, however, that there has been considerable volatility in the 

level of release that in some years has been over 50% above the trend and between 20% and 35% below 

the rising trend.  

Water Demands 

Water demands in the Qu’Appelle Watershed have been extensively reviewed in 2011 and 2012 by the 

University of Saskatchewan and the Saskatchewan Watershed Authority.
12

  This work covered a broader 

area than the current study, but did develop detailed water demand outlooks for a large number of 

municipal, industrial, agricultural and environmental sectors and for sensitivity analyses including global 

warming and water conservation scenarios. The study concluded: 

 

The baseline scenario uses the estimated activity levels for various anthropogenic and non-

anthropogenic activities combined with water use coefficients to estimate water demand levels 

for the Qu’Appelle Basin.  Increased amount of irrigated area and expansion of the potash sector 

are the main forces behind the change in water demand.  Anthropogenic activities are projected 

to account for 41.8% of the total water demand by 2060, slightly less than doubling the 2010 

share. 

The study shows a doubling of water demands for anthropogenic (human derived) municipal, agricultural, 

industrial, mining and recreation uses over the fifty years evaluated within the study.  Natural non-

anthropogenic water use is expected to remain constant in volumes required, although the share of water 

demand falls from 76% to 58% over the period.  The main sources of water growth are to be found in the 

growth of irrigated agriculture and the expansion of industry and mining.  Municipal water consumption 

was found to remain static over the period in spite of a growing population and with some declines to 

2040, as a result of the effects of municipal pricing in stimulating water conservation.  
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Figure 18 

Anthropogenic and Non-Anthropogenic Water Demands in the Qu’Appelle River Watershed, 2010 – 2060 

 
Source: Kulshreshtha and Nagy, 2012 

 

Table 17 

Baseline Water Demands in the Qu’Appelle River Watershed 

 

Water Demand Sector 
Amount of Water used in dam

3
 % Change In Water Demand by Period 

2010 2020 2040 2060 2020/10 2040/2010 2060/2010 

Agriculture 64,668 67,061 165,330 206,324 4% 156% 219% 

Industry and mining 32,062 72,089 86,378 87,126 125% 169% 172% 

Municipal (Domestic and industrial) 45,676 44,892 44,183 45,646 -2% -3% 0% 

Recreational 153 155 158 160 1% 3% 5% 

Other human related water uses 357 331 1,791 1,787 -7% 402% 401% 

Total Anthropogenic water uses* 

% of Total Water Use 

142,886 

(24%) 

184,496 

(28%) 

297,807 

(39%) 

341,006 

(42%) 
29% 108% 139% 

Non-Anthropogenic water uses* 

% of Total Water Use 

 

463,934 

(76%) 

463,934 

(72%) 

463,934 

(61%) 

463,934 

(58%) 0% 0% 0% 

Total water use 606,820 648,430 761,741 804,940 7% 26% 33% 

Notes: *Anthropogenic water uses are directly derived from human activities, as opposed to those occurring in natural 

environments without human influences referred to as Non-Anthropogenic water uses. 

Source: Kulshreshtha and Nagy, 2012, Table ES-1 

These water demand estimates were based on a series of water use coefficients for each of the sectors 

and for many specific sub-elements within each sector.  The water use coefficients were developed 

following close review by the Saskatchewan Watershed Authority and have been considered as 

reasonable for all of the current and emerging water uses developed for this study.  
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The analytical framework for water demand and coefficients for water consumption in each of the sectors 

has been used to create a current and updated water demand scenario for the Study Area.  It should be 

noted that the results are not the same as the Qu’Appelle Watershed Water Demand Study, since the 

geographic boundaries of the two areas are not identical.  Four estimated scenarios were developed for 

analysis.  These are: 

1. The Baseline Existing Water Use as of 2010. 

2. A Low Population Growth Outlook Scenario. 

3. A Medium Population Growth Outlook Scenario. 

4. A High Population Growth Outlook Scenario. 

For each scenario there were demographic-municipal, industrial, agricultural, recreational and 

environmental water demands based on the outlook for each area. The water use coefficients for each of 

the major sectors were applied against the changing size of the sector.  Water demand outlook for each of 

these evaluation scenarios are shown below for the 2011 – 2025 period.  They show an existing water use 

of about 66.2 thousand dam
3
 per year and additional growth that reaches or exceeds one hundred 

thousand decameters per year by 2025.  The main contributors to the increasing levels of water demand 

were found in the development of new or expanded potash mines, new industrial projects, an expanding 

irrigated acreage in the south Qu’Appelle irrigation district and the related population growth scenarios.  

 

Table 18  

Water Demand Outlook Scenarios 2011 – 2025 (dam
3
/year) 

 

Years 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

Existing Baseline  
Water Use 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 

Additional Water Use 

Future Water Use (Low 
Population Growth) 0 0.12 0.23 0.35 2.7 11 15.6 20.3 24.9 27.3 38.2 48.8 59.3 69.9 80.5 

Future Water Use (Medium 
Population Growth) 0 0.39 0.78 1.2 3.9 12.4 17.3 22.3 27.2 29.9 41.1 52 62.9 73.8 84.7 

Future Water Use (High 
Population Growth) 0 0.61 1.22 1.8 4.8 13.5 18.7 23.9 29.1 32.1 43.5 54.7 65.9 77.1 88.3 

 
 

Water Supply-Demand Balance 

Combining the anticipated water supply with the water use demand scenarios creates an annual estimate 

of the water supply demand balance.  This is shown below in Table 19.  The data reveals that under all 

three scenarios there will be a water shortage (supply demand deficit) by 2024.  The year of the water 

deficit in practice may vary with rates of development and the climate in any one individual year between 

2011 and 2024 that could affect the available supply.   
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Table 19 

Water Supply Demand Balance Outlook Scenarios 2011 – 2025 (thousands of dam
3
/year) 

 

Years 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

Existing Available 
Water Supply 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 115.0 

Existing Baseline  
Water Use 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 66.2 

Additional Water Use 

Future Water Use 
(Low Population 

Growth) 
0 0.12 0.23 0.35 2.7 11 15.6 20.3 24.9 27.3 38.2 48.8 59.3 69.9 80.5 

Available Water 
Balance 66.2 66.08 65.97 65.85 63.5 55.2 50.6 45.9 41.3 38.9 28 17.4 6.9 -3.7 -14.3 

Additional Water Use 

Future Water Use 
(Medium Population 

Growth) 
0 0.39 0.78 1.2 3.9 12.4 17.3 22.3 27.2 29.9 41.1 52 62.9 73.8 84.7 

Available Water 
Balance 

66.2 65.81 65.42 65 62.3 53.8 48.9 43.9 39 36.3 25.1 14.2 3.3 -7.6 -18.5 

Additional Water Use 

Future Water Use 
(High Population 

Growth) 
0 0.61 1.22 1.8 4.8 13.5 18.7 23.9 29.1 32.1 43.5 54.7 65.9 77.1 88.3 

Available Water 
Balance 66.2 65.59 64.98 64.4 61.4 52.7 47.5 42.3 37.1 34.1 22.7 11.5 0.3 -10.9 -22.1 

Legend: Water Deficit – Water Use Exceeds Supply   

 

Without a water supply there are a large number of social, economic developments that will be 

constrained by the availability of the water supply.  These include, for example, potash mines whose 

multi-billion dollar investments and long operating lives require water security.  Irrigation and food 

processing cannot proceed without secure water supplies.  Municipal growth requires a secure supply of 

potable water.  Industrial projects in the industrial corridor such as the Yara fertilizer plant expansion, 

require long term water licenses.  For the purposes of analysis it is assumed that all projects and growth 

that are available after the onset of water deficit conditions would contribute to the benefits of any 

investment in the conveyance.  
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Figure 19 

Water Supply Demand Balance for the Moose Jaw – Regina Region Existing, New & Emerging Water 

Demands and Available Water Supply 2011 -2025 

 

The water balance analysis has been undertaken on a conservative outlook for water demands on the 

region and in the absence of any adjustments for increased demands from climate change.  There is 

potential for higher levels of water demands arising from: the more rapid growth in the population, 

increased levels of economic activity, increased global demands for fertilizers, energy and food products, 

a faster rate of irrigation uptake and the resumption of potash mining expansion throughout the 

Qu’Appelle watershed.  

  



 Upper Qu’Appelle Water Supply Project             

 Economic Impact and Sensitivity Analysis  November 26 2012 

Clifton Associates Ltd.   52 

Significantly and even with a conservative water demand outlook, water deficits are identified in Figure 19 

as early as 2023.  Taking into account the final design, engineering, licensing and construction time 

requirements for the conveyance, that could take as many as seven years, decisions on the project could 

be required as early as 2016 if other water sources cannot be identified in the interim. (see the red bar for 

planning, licensing and construction time in Figure 19).  

ENVIRONMENTAL WATER SUPPLY REQUIREMENTS IN THE QU’APPELLE 

RIVER VALLEY 
The Qu’Appelle River downstream from Buffalo Pound drops some 200 meters through a series of lakes 

connected by the river (Figure 20).  These lakes include Pasqua, Echo, Mission, Katepwa, Crooked and 

Round Lakes.  Both the river valley and the lakes are the home of First Nations, six of whom have had 

flood claims in 1998 from water management in the valley.  These are the Muscowpetung, Pasqua, 

Standing Buffalo, Sakimay, Cowessess and Ochapowace First Nations. There are a number of provincial 

parks through the valley and many cabin owners on lakes and throughout the valley.  Water supply and 

water quality are foundations of the recreational, fishing and natural habitat of the valley.  

Figure 20  

Profile of the Qu’Appelle River from Lake Diefenbaker to the Manitoba Border 

 
Upper Qu’Appelle      Lower Qu’Appelle 

Source: Derived from Figure 9. 

 

The Saskatchewan Watershed Authority estimated that some 464 thousand dam
3
 of water are required to 

meet the natural flow requirements of the Lower Qu’Appelle River and lakes.  This water volume secures 

a reliable flow, meets the human and recreational needs of the Valley, provides aquatic habitat for fish 

and wildlife and meets the water supply obligations to Manitoba under the terms of the Prairie Provinces 

Water Apportionment Agreement.  

Current supply channels in the Upper Qu'Appelle make it increasingly difficult to meet this requirement in 

some years when silting, algae bloom and bank failure reduce flows, that may already be impeded by 

periodically hot, dry summers.  This is a water quality and supply issue that has remained unresolved for 

decades. 
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WATER QUALITY ISSUES IN THE QU’APPELLE VALLEY 
Currently the clean waters of Lake Diefenbaker are moved to Buffalo Pound Lake through the Upper 

Qu’Appelle Channel and later through the natural meandering river flood plain.  The waters are treated by 

granular activated carbon filter for use in the Moose Jaw-Regina area for industrial and human 

consumption.  Following use of the water for municipal and industrial purposes, the waters are returned 

into the Lower Qu’Appelle River. 

Water quality declines throughout the system.  In the upper reaches of the Qu’Appelle algae blooms, 

silting and farm chemicals reduce the purity of the water leaving the lake. When waters are returned from 

industrial or municipal use there are more chemicals and raw sewage introduced into the Qu’Appelle 

River, further reducing water quality, increasing the algae bloom in the lower lakes and reducing the 

environmental purity of the river creating hazards for fish and wildlife. 

EFFECTS OF THE CONVEYANCE ON QU’APPELLE VALLEY WATER SUPPLY 

AND QUALITY 
The Conveyance will address some of these water quality issues. Lake Diefenbaker waters are remarkably 

pure. The upland canal route will end loading of farm chemicals from natural runoff. Contaminants in the 

Upper Qu’Appelle from silting, algae and other sources will no longer be added to the water supply. 

Waters to be returned into the Lower Qu’Appelle lakes will have fewer contaminants and limit 

downstream algae bloom for all of the residents and cabin owners throughout the valley.  

RENEWABLE ENERGY OPPORTUNITIES IN THE CONVEYANCE SPILLWAY 

The Upper Qu’Appelle Conveyance consumes large 

amounts of energy lifting the water from Lake Diefenbaker 

and providing the pressures required to distribute water 

along the system.  From Lake Diefenbaker to Buffalo 

Pound Lake the water level falls some 50 meters, sufficient 

to provide a renewable hydro-electric generating 

opportunity to offset, in part, the higher energy cost 

required to lift and to distribute the water.  

The proposed canal conveyance project provides for the construction of a spillway at the east end of the 

canal for the water to flow into Buffalo Pound Lake.  AECOM completed a feasibility study to assess the 

economic viability of developing a small hydroelectric generating facility that would operate in 

conjunction with the spillway, ‘using that proportion of the flow expected to be discharged consistently 

down the spillway during the months that the canal is in operation, from April 15th to October 31st’ 

(AECOM March 2012).   

The design of the facility has several options.  Obviously, as the flow over the spillway increases with time, 

the power generating ability also increases, however it has to be designed to operate initially with lower 

flows.  Several options were reviewed.  Of the four options provided, the most suitable option is option 4 

as outlined in the report.  Option 4 involves the installation of a 2.1 MW turbine to start and then later 

adding a larger second turbine that has a capacity of 4.1 MW for a total of 6.2 MW.  Table 20 below 

summarizes the four different power generating options identified with positive cost benefit ratios.    

Figure 21 Upper Qu’Appelle Conveyance Lift 
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Table 20 

Hydro Electric Generating Options Associated with the Conveyance 

 

Option Rated Electrical 

Generating 

Capacity (MW) 

Estimated Average Annual 

Power Generation  

(Millions of KWh) 

Estimated 

Capital Costs 

$ Millions 

Capital Cost 

per KWh 

($/KWh) 

Benefit Cost 

Ratios 

1 3.4MW 12.1 17.5 $1.45 1.28 

2 6.9MW 13.9 21.0 $1.51 1.05 

3 4.3MW 13.3 18.5 $1.39 1.27 

4 2.1MW  & 4.1MW 15.3 20.8 $1.36 1.32 

Source:  AECOM (2012) 

The Conveyance diversion will only reach its maximum diversion level after it has reached full capacity 

after perhaps twenty years, at which time it could have a maximum diversion capacity as high as 1.2 

million dam
3
, based on seasonal operation (April to October) with a flow of 65 m

3
/s.  However, the reality 

is that the average flow would be as much as two thirds lower with increased flow rates during the two 

month peak irrigation season.  It is more realistic that the flows will vary throughout the year depending 

upon the agricultural and industrial demand.  Table 21 below summarizes an estimated discharge from 

the canal. 

Table 21 

Estimated Annual Flow of Water in the Conveyance 

 

Based on these seasonal water estimates, the total maximum annual volume of water being diverted from 

Lake Diefenbaker into the conveyance project would be in the order of 326,419 dam
3
.  

Based on Option 4  with the highest cost benefit ratio (Table 20) and the power rating for each turbine, 

the actual power generating capabilities has been calculated based on the suggested flows presented in 

Table 21 above.  In summary, the estimated annual power generation from the anticipated flows 

presented in Table 20 would be reduced from 15.3 GWh/year to 10.6 GWh/year.     

Lake Diefenbaker currently supplies a reliable water supply for SaskPower’s Coteau Creek Hydro Electric 

Station.  Located on the South Saskatchewan River near Elbow, Saskatchewan, three 62 net MW 

generating units have a total capacity of 186 net MW.  Coteau Creek is one of three hydro stations on the 

Saskatchewan River system at Codette and Tobin Lake (Figure 22). 

Based on the Environment Canada Water Survey of Canada, the historical average discharge (1911 to 

2011) of the South Saskatchewan River at the Saskatoon monitoring station is 251 m
3
/s (7,915,536 dam

3
 

per year).  As this is the closest downstream monitoring station to the Gardiner Dam it has been used to 

represent the volume of water being discharged from Lake Diefenbaker at Gardiner dam.   

 

Month Estimated 

Flow (m
3
) 

Number 

of Days 

Annual Flow 

(m
3
) 

Annual Flow 

(dam
3
) 

December, January, February & March 4 121 41,817,600 41,818 

April & May 8 61 42,163,200 42,163 

June & July 30 61 158,112,000 158,112 

August & September 10 61 52,704,000 52,704 

October & November 6 61 31,622,400 31,622 

    326,419 
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Figure 22 

SaskPower Hydro Facilities on the South Saskatchewan and Saskatchewan Rivers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: SaskPower (2012) 

 

SaskPower suggest that the electricity production from Coteau Creek has ranged from 441 GWh/year 

(lower quartile) to 846 GWh/year (upper quartile) with a median production of 540 GWh/year (SaskPower 

2012 Power Point Presentation).  Based on the power generating data presented by Sask Power, Coteau 

Creek only utilizes approximately 36% of the water currently released form Gardiner Dam with the 

remaining 64% flowing over the dam.  

Development of the conveyance could be expected to change the water levels in Lake Diefenbaker and 

reduce the available flow for hydro electric power generation.  It has often been suggested that any 

reduction of water flow and therefore power generation at Coteau Creek would also affect the level of 

power generation at Codette Lake and Tobin Lake.  

However, the effect of the Conveyance water diversion is not felt throughout the Saskatchewan River 

SaskPower generating system for the following reasons: 

1. The diversion from Lake Diefenbaker is anticipated to be approximately 326,419 dam
3
 per year.  

This represents approximately 4% of the annual discharge from Lake Diefenbaker (based on 

7,915,536 dam
3
 per year).    

2. The two hydro stations downstream from Coteau Creek are located after the Forks east of Prince 

Albert where the North and South Saskatchewan rivers join to become the Saskatchewan River.  

Any changes in the river flow in the South Saskatchewan River are more than offset by additions 

to the river downstream from Lake Diefenbaker and from the North Saskatchewan River flows 

after they join the Saskatchewan River after the Forks.  
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3. Canadian Global Climate Forecasting models suggest Climate Change is increasing the level of 

precipitation in the Prairies contributing to the South Saskatchewan River watershed.
13

 (Map 9) 

This will require increased water management at Lake Diefenbaker to harness the annual 

available water supply to generate hydro, to supply the Upper Qu’Appelle requirements and to 

meet other demands for the environment and the economy around the Lake.  Increased runoff 

into the Lake would reduce the impact of the diversion.  

Map 9 – Projected changes in Annual Total Precipitation across Canada for 2071-2100 as a Ratio of the 

Means for 1961-1990 for the A2 Forcing Scenario for Four GCMs  

 
Source: Price et al. 2011  
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Estimating the effect of the Upper Qu’Appelle diversion for SaskPower generating revenues from Coteau 

Creek can be estimated from water diversion costs presentation by SPC to the Lake Diefenbaker 

Stakeholder Group, May 30, 2012
14

.  The presentation stated that SaskPower would lose between $2.7 

million and $5.3 million for every 100,000 MWh of electricity not generated from the hydro plant through 

water diversion into the conveyance.   

Three different impact scenarios have been developed to enable assessment of the impacts of the 

conveyance on power generation at Coteau Creek.  They are summarized below and are presented in 

Table 22 below:   

1. Scenario one is that the water diversion from the conveyance would remove water directly from 

power generation at Coteau Creek.  This would result in a reduction of power generating flow of 

326,419 dam
3
 (10.4 m

3
/s), or 97.8 GWh/year.  This would result in losses of between $2.6 million 

and $5.2 million.  

2. Scenario two is that the water diversion from the conveyance would remove a proportion of the 

water from power generation at Coteau Creek.  At Coteau Creek, 36% of the total flow is used for 

power generation and 64% is spilled.  This scenario assumes the same proportions of the 

diverted water would impact power generation, therefore, 36% of the diverted flow would 

directly reduce the power production at Coteau Creek.   This would result in a reduction of power 

generating flow of 117,511 dam
3
 (3.7 m

3
/s), or 34.8 GWh/year.  This would result in losses of 

between $0.94 million and $1.8 million.  

3. Scenario three is that none of the water diversion from the conveyance would remove water 

directly from power generation at Coteau Creek.  Power generation at Coteau Creek only utilizes 

36% of the flow.  Therefore, it is possible that removal of the conveyance water would not 

impact the power generation.  In this case there would be no losses to SaskPower at Coteau 

Creek.   

Table 22  

Estimated Annual Hydro-Electric Generating Losses for SPC from the Upper Qu’Appelle Diversion 
 

Scenario Coteau Creek Median 

Generating Capacity 

(GWh/year) 

Estimated Upper 

Qu’Appelle 

Diversion Loss 

GWh/year 

Estimated SPC Revenue Loss from Upper Qu’Appelle 

Water Diversion from Lake Diefenbaker at Coteau Creek 

High Cost estimated at 

$5.3M per 100 GWh 

Low Cost estimated at $2.7M 

per 100 GWh 

1 540 97.8 $5.2M $2.6M 

2 540 34.9 $1.8M $0.94M 

3 540 0 $0 $0 

Source: Estimated from SaskPower (2012) 

Net Effects - Renewable Energy  
Developing the conveyance spillway power generating facility, compensates for SPC hydro losses at 

Coteau Creek that could be associated with the development of the Upper Qu’Appelle Water Supply 

scheme.  Table 23 below shows the net median effects of Coteau Creek water discharge losses taking into 

account spillway generating capacity options that reduced the annual electrical generating losses. These 

annual losses are used to adjust the cost benefit ratio for hydro generating losses.  
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Table 23 

Net Median Effects of Coteau Creek Water Discharge Losses Taking into Account Spillway Generating 

Capacity Options 

 

Upper Qu’Appelle Water Supply 

Conveyance 

Spillway Hydro Potential Options 

Estimated Upper 

Qu’Appelle Median 

SPC Power Diversion 

Loss 

Estimated Net 

Median Power 

Diversion Loss 

Net Median Generating Capacity 

Estimated at: 

$5.3M per  

100 GWh 

$2.7M per  

100 GWh 

Scenario Est. Av. Ann. Power 

Generation (GWh) 

GWh/year GWh/year High 

$M 

Low 

$M 

1 10.6 97.8 87.2 -$4.62 -$2.35 

2 10.6 34.9 24.3 -$1.29 -$0.66 

3 10.6 0 10.6 $0.56 $0.29 

Source: Estimated from Table 20 and Table 21 

Based on the three scenarios, the impacts of SPC at Coteau Creek range from losses of $4.62 million to 

$0.56 million new revenue generation.   

Based on flow monitoring data at Saskatchewan Landing between 1944 and 1964, the mean flow was 309 

m
3
/s with a maximum of 458 m

3
/s and a minimum of 235 m

3
/s.  Although there is no recent monitoring 

data available for the river upstream of Lake Diefenbaker, this limited data provides insight into the 

possible impacts of the diversion on power generation at Coteau Creek.  The minimum annual average 

flow observed was 235 m
3
/s or 7,410,960 dam

3
.  Based on this, even during low flow years, the water 

diversions for the conveyance do not reduce the flow at Coteau Creek substantially and it is therefore 

unlikely that the power generating at Coteau Creek would be negatively impacted by the conveyance.  
 

Management of Lake Diefenbaker could affect the impacts of the conveyance and subsequent diversions.  

‘A Review of Lake Diefenbaker Operations 2010-2011’ conducted by the Centre for Hydrology at the 

University Saskatchewan concluded that significant improvements could be made to the existing 

management of the Lake and that a significant immediate need is to provide for the: 

‘Development of formal rules and priorities for operating Gardiner Dam on Lake Diefenbaker 

instead of the very unclear and ad hoc operating regime that is currently in place.  Gardiner Dam 

stands out as one of the few major control structures in North America that is operated for 

multiple purposes without a formal ranking of the priorities of these purposes and resulting rules 

of operation.   

In particular the roles of the dam operation with respect to flood control, hydroelectric 

generation, water supply, recreation and ecosystem conservation need to be specified, ranked 

and clarified so that operating rules can be specified internally and to outside interests that 

routinely make requests to modify the operation of Gardiner Dam’.  

Centre for Hydrology, 2012 
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RISKS AND VARIABILITY IN THE QU’APPELLE RIVER WATER SUPPLY 

Natural Variability Qu’Appelle Water Supply 

The Qu’Appelle River has a high level of natural variability in flow from both year to year and throughout 

the year.  Figure 23 shows spring flows in April rising as high as 160 m
3
/s 2011 to as low as a 10 m

3
/s peak 

in 1980.  This high volatile water regime has significant consequences for lake and river use downstream.  

Thus in some years cabin owners on the Qu’Appelle Lakes and along the river find their water front 

properties distant from the river channel. In other years flooding occurs.  Parks, First Nations and 

residents throughout the valley have been flooded on numerous occasions at considerable costs to 

federal, provincial and municipal governments and to Indian Bands.  

 

Massive flooding in Saskatchewan's Qu'Appelle Valley April 28, 2011. 

 
Personal Disruption, Recreational  Flood Barricades at the Standing  Flooding at Ketepwa Provincial Park 

Property and Road Damage   Buffalo Reserve School 

Availability of the Lake Diefenbaker Water Supply 

The maximum annual seasonal water diversion for the Conveyance from Lake Diefenbaker has been 

projected at 326 cubic decameters or about 4% of the mean annual discharge from Lake on the basis of 

Environment Canada’s 1911-2011 hydrology records of 7.9 million cubic decameters.  These maximum 

diversion levels will only be reached after a forty year period when all of the irrigated acres reach their 

maximum water demands and a large number of industrial projects and municipal growth has occurred.  

These levels of extraction from the lake are considerably lower than the annual flow variability and can be 

accommodated by modified lake water management practices. 

Variability of Qu’Appelle River Flows 

Uncertain water levels on the Qu’Appelle have long been a subject of both official inquiry and public 

concern and introduce a climatic risk to both environmental and economic development in the valley. The 

Upper Qu’Appelle Water Supply Project can introduce an additional source of water supply during water 

deficit years and months to augment the natural flow, provide a sustainable hydrological flow for native 

habitat and offer secure, more stable, water levels for municipalities and residents throughout the valley.  
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Figure 23 

Annual and Seasonal Variability in the Lower Qu’Appelle River – 1968 – 2011 Selected Years and Mean, 

Maximum and Minimum Flows 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Environment Canada 

For many years flooding has been a problem for residents of the Qu’Appelle Valley – First Nations, 

permanent residents and recreational property owners.  The volatile water supply periodically floods the 

valley floor and creates human and material losses to thousands of people.  The Qu'Appelle Valley Indian 

Development Authority Inquiry (QVIDA) was established in 1979 to determine the causes of damages to 

the reserve lands of eight First Nations in the valley in southern Saskatchewan following the creation of 

water control structures by the Prairie Farm Rehabilitation Administration in the early 1940's.
15

 

 

As recently as 2011 flooding in the valley created high levels of personal property damage, personal 

disruption, and public infrastructure destruction (roads, schools and parks) with costs to the economy, 

society and the environment.  

IRRIGATION AND SUSTAINABLE COMMUNITY AND RURAL DEVELOPMENT 
The increase in irrigated acres will have important side effects on agricultural, rural and community 

development.  
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Agriculturally, increased yields and a broader range of cropping options provide for increased farmer 

revenues that over time will exceed the cost of investment in the water supply and on-farm irrigation 

equipment, storage and processing facilities. Stronger agricultural financial returns allow for the 

retirement of farm debt and help to insulate the farmer against the vagaries and volatility of the climate 

and the market place.  

Economically, irrigation development provides the secure levels of agricultural production that are 

required for widespread food import replacement, for the development of packaged and processed foods 

and in time the creation of export markets.  

From a social and community perspective, irrigation development has been shown to stabilize the 

population foundations of communities by stabilizing the employment base in regions and developing the 

value added and forward and backward linkages into the irrigation economy.  This is reflected in the socio 

economic and employment performance within the southern Alberta thirteen irrigation districts. 
16

  

Similarly, in Saskatchewan community populations were stabilized on the east side of Lake Diefenbaker 

that developed irrigation in the 1960s.  Populations and communities declined on the west side of the 

lake where there was no investment in water infrastructure. 
17

 

Figure 24 

Percentage Population Change for Selected Municipalities on the Irrigated Eastside and Non-Irrigated 

Westside of Lake Diefenbaker, 1921 – 2006 

 

 
Source: Statistics Canada and SIPA (2008) 

EXISTING WATER INFRASTRUCTURE UTILIZATION 
The location of the conveyance has important consequences for more than the immediate and direct 

water connections for water supply.  Its existence would open opportunities for interconnections 

between existing water networks to the south of the water supply project to both secure water supplies 

and increase water security for a large area.   
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Water Distribution Networks – Local and Regional 

Existing small rural and local water distribution networks exist all around the Moose Jaw – Regina corridor 

and discussions of expanding these networks through either more local systems or regional networks are 

ongoing.  Not all of these systems are connected and a number of interconnections would be possible to 

expand the level of water security given a sustainable water supply.   

Map 10 – Existing Water Distribution Networks 

 

Development of the conveyance can also enable the development of a regional water distribution 

network.  Interbasin transfers have long been a part of the Saskatchewan water management.  The 

conveyance would be sufficiently large to provide for the planned water management and transfer 

between basins on a regional basis affecting a large area of southern Saskatchewan and increasing water 

security throughout the area.  

Food Market Development and Distribution 

Increased irrigation in the area that develops from the conveyance water supply will create a supply of 

foods, fruits and vegetables that can be distributed throughout the Prairies and into eastern Canadian and 

international markets, from the new Global Transportation Hub (GTH). The location of the potential 

irrigation areas and the GTH road, rail and air transportation networks will hugely increase the market 

potential for Saskatchewan irrigated and other agricultural products and processed foods.  In the 

Canadian Prairies alone the GTH has a market distribution potential of over six million people who can be 

reached within the twenty four hour delivery required for fresh food distribution.   Existence of the 

transportation and distribution infrastructure is an essential prerequisite for the sustainable and long 

term growth of large scale food processing in Saskatchewan from both irrigated and dryland agricultural 

supplies.  
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WATER SECURITY & THE INVESTMENT CLIMATE 
Water security is a critical factor for sustainable investment.  Saskatchewan has one of the most volatile 

climates in the world.  Droughts have been a recurrent feature of the 20
th

 Century and are expected to 

increase their frequency with a more variable climate under climate change.   Industries with large water 

requirements for processing, cooling or washing require certainty of water quality and water quantity 

before investment decisions are made.  New industrial, urban and suburban developments in the rapidly 

growing economy all require water security of supply.   In these circumstances the water license 

availability may become as important as the supply of raw materials, the cost of energy or the availability 

of labour.   

 

Investment capital is mobile between locations.  Investment decisions will therefore commonly consider a 

range of locational attributes before investments are made.  Where water supply infrastructure is not 

available then investing companies have to consider whether the economics of their operations and the 

competitive margins in their industry can accommodate an additional investment in water supply 

infrastructure.   The more secure water supply available from the conveyance, therefore, will have an 

impact on both the immediate opportunities in this evaluation, but also on the longer term investment 

climate for the region.  

 

 

VIII. RESULTS FROM ECONOMIC ANALYSIS 

PROJECT COSTS 
The start of an economic analysis for a project is the capital investment required for basic infrastructure. 

For the Upper Qu’Appelle Water Supply Project, development of the conveyance channel is considered to 

be this starting point. Having more water available in the project region, this investment then would spur 

several types of economic activities directly, notably the irrigation and industrial developments. The 

economic contribution of these activities leads to further regional development of Saskatchewan through 

the multiplier effect.   

 

The Upper Qu’Appelle Water Supply Project was described above in terms of its various components. In 

addition to the water supply infrastructure and expansion of irrigation in the region, development of spin-

off effects of irrigation development called agriculture building blocks, spin-off effects in terms of 

agriculture related industrial development called agri-processing building blocks, and development of 

industrial building blocks resulting from availability of secure supplies of water that could also be 

developed.  The assumption here is that if water is available these industries would locate in the project 

region.  

 

The total cost of developing the water supply is estimated at $1.15 billion (Table 24). However, other 

agriculturally related investment would be about $819 million, for a total cost of almost $2 billion. On the 

top of these investments are the industrial building blocks which would require an investment of almost 

$17 billion. Thus, in nominal funds, the project in its entirety would require a capital investment of $18.7 

billion.  As one can see the project has a high investment multiplier – one billion dollars investment in the 

conveyance would attract seventeen times that amount in private investment, making the total 

investment 18 times the cost of developing the conveyance.   
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These investments would not take place all at once. Their time path is shown in Figure 25. The variable 

nature of the investment is obvious from this pattern as major projects occur in the outlook.  The first set 

of spikes is a result of development of the water supply infrastructure. The other two time period with 

relatively higher investments are related to development of industrial building blocks.   

 

Table 24 

Total Cost of the Upper Qu’Appelle Water Supply Project and its Components, 2011-2050 in Nominal 

Dollars 
 

Component 

Cost in Nominal Dollars 

Public Private Total 

Values are in Million Dollars 

Water Conveyance Infrastructure $1,150   $1,150 

Irrigation   $622 $622 

Agri-Building Blocks   $118 $118 

Agri-processing Blocks   $80 $80 

Industrial Building Blocks   $16,698 $16,698 

Total Investment (Capital) Cost $1,150 $17,517 $18,667 

Irrigation and Ag-Building Blocks $1,150 $819 $1,969 

 

As these building blocks would be developed at different periods during the 2011-2050 period, the total 

cost (in nominal dollars) is not comparable unless converted into 2011 dollars. This was done using a 

discount rate of 2.5%.  Results indicate that in 2011 dollars the project cost is estimated at $13.9 billion 

(Table 25). Of this total, the cost of water infrastructure, irrigation development and related agricultural 

building blocks is $1.6 billion. The remaining $12 billion is the cost of industrial building blocks in 2011 

dollars.  Regardless of whether one measures total cost of the project in nominal or present day dollars, 

the significance of the industrial building blocks is obvious (Figure 26). The share of these blocks is 90% of 

the total in nominal dollars and reduces slightly to 88% under discounted value.  The water supply project 

clearly has great significance for future industrial and economic development in the region.  

 

 
Industrial and Agricultural Building Blocks 

 



 Upper Qu’Appelle Water Supply Project             

 Economic Impact and Sensitivity Analysis  November 26 2012 

Clifton Associates Ltd.   65 

Figure 25  

Time Path of Upper Qu’Appelle Water Supply Project Costs in Nominal Dollars, 2011-2050 

 

 
 

Table 25 

Discounted Upper Qu’Appelle Water Supply Project Costs in Present Value at 2.5% Discount Rate by 

Project Components  

 

Development Component 
Discounted Cost in Million $ at 2.5% Rate 

 
Public Private Total Cost 

Water Conveyance Infrastructure $1,064  $1,064 

Irrigation  $454 $454 

Agri-Building Blocks  $71 $71 

Agri-processing  $52 $52 

Industrial Building Blocks  $12,231 $12,231 

Total Cost of the Project $1,064 $12,807 $13,871 
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Figure 26  

Distribution of the Total Cost of Upper Qu’Appelle Water Supply Project in Nominal and Discounted  

(at 2.5%) Dollars 

 

 

 

 

 

 

 

 

 

 

 

Thus, while the cost of the Upper Qu’Appelle Water Supply Project is large, it only accounts for 8% of the 

anticipated total project costs.  The main effects of the project are experienced primarily through the 

industrial sector accounting for 88% of total costs and to a lesser degree by irrigated agriculture and food 

processing development, which accounts for less than 5%. 

MULTIPLIER EFFECT OF THE PROJECT 
Every goods producing industry in a region purchases their input requirements from other industries. 

Through this process, these industries produce more economic wealth than just the direct expenditures of 

the project. The Upper Qu’Appelle Water Supply Project is no exception.  The multiplier effect of the 

project is estimated here in terms of new incomes that are generated by the project.  Including all direct, 

indirect and induced impacts on Saskatchewan personal incomes, it is estimated that a total of $53.7 

billion is generated over the life of the project.  The direct income generated over the same period is 

estimated at $35.7 billion. This results in a multiplier of 1.569 for the project as a whole.  In other words, 

for every dollar of income generated by the project, another 57 cents are generated by other industries in 

the province.   

REVENUE AND INCOME EFFECTS 
The project, through its catalytic effect, would generate goods and services sold in the province. Without 

considering the multiplier effect, the project would increase these revenues almost moniotocially, and 

would then stabilize at $11.8 billion per annum during the last ten years (Figure 27). Althouh this analysis 

was undertaken to have these revenues cease by 2050, in reality, this is not the case. These activities 

would conitinue in the future and would create a major economic stimulus to the province for some time 

to come. 

 

           

Nominal Dollars     Discounted Value 
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Figure 27  

Time Path of Operating Revenues  (Value of Sales of Goods and Services) Generated by the Upper 

Qu’Appelle Water Supply Project  

 

 
 

Over the life of the project significant contributions would be made to the economic well-being of the 

Saskatchewan residents. Two measures of this well-being are commonly used -- the level of personal 

incomes, and the gross domestic product (GDP). 

 

The direct revenues generated by the investment and operations phases of the Upper Qu’Appelle Water 

Supply Project would create further economic activities. Part of the revenues would be received by 

Saskatchewan residents as income, called direct income from the project. These incomes would be spent 

on consumer goods and services creating a multiplier effect. After all direct income from the project, plus 

its indirect and induced impacts are accounted for, there is a significant increase in the provincial personal 

income level. At the maturity of the project, people would be making an additional $1.56 billion per year 

directly from the Upper Qu’Appelle Water Supply Project related activities (irrigation, agriculture building 

blocks, processing and industrial building blocks). Through indirect and induced impacts the total income 

in the province would rise by $2.35 billion per year. The time path of these incomes is shown in Figure 28. 
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Figure 28  

Time Path of Direct and Personal Income and Total (Direct, Indirect and Induced) Incomes from the 

Upper Qu’Appelle Water Supply Project, 2011-2050 

 

 
 

To enable these values to be generated over a different time period, the values were converted into 

discounted (or present 2011 dollar) value. The Upper Qu’Appelle Water Supply Project over its life would 

contribute $80 billion in terms of gross domestic product, which included a sum of $29 billion as personal 

income. These income levels and provincial prosperity would continue in the future beyond 2050. 

  

Table 26 

Discounted Value of Personal Incomes and Gross Domestic Product Generated by the Upper Qu’Appelle 

Water Supply Project  

 

Source 

Personal Income Level under Phase 

at 2.5% Discount Rate 

GDP under Phase at 2.5% Discount 

Rate 

Capital Operations Total Capital Operations Total 

Million $ 

Water Conveyance Infrastructure $175 $43 $218 $335 $152 $487 

Irrigation $114 $755 $869 $203 $1,199 $1,401 

Agri-Building Blocks $6 $859 $865 $13 $1,217 $1,230 

Agri-processing $1 $497 $498 $2 $842 $843 

Industrial Building Blocks $1,471 $24,995 $26,466 $2,867 $73,564 $76,431 

Total Project $1,767 $27,098 $28,865 $3,419 $76,973 $80,392 
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Over time, as shown in Figure 29, the GDP from the project would increase, but mostly as a result of the 

operations of various activities induced by the available water from the Upper Qu’Appelle Water Supply 

Project. At the maturity period for the project, the GDP level would be in the neighborhood of $5.9 billion 

per year. 

 

Figure 29 

Time Path of Gross Domestic Product Generated by the Upper Qu’Appelle Water Supply Project, by 

Phase of Development 

 

 
 

EMPLOYMENT 
The Upper Qu’Appelle Water Supply Project creates employment during the period of construction of the 

conveyance, through the ongoing operations and through its direct and induced effects on other areas of 

the economy.  Similarly, projects that can be developed arising from the secure water supply will also 

have direct construction and employment effects and indirect and induced effects through the rest of the 

economy.  Figure 30 below shows the time path of employment growth associated with the total project 

and that it creates over 426,125 person years of employment over the life period of evaluation (Table 27). 

Some of these jobs are created during the construction (investment) phase of the conveyance and other 

related building blocks. These jobs are short lived. However, a majority of these jobs created through 

operations of the irrigation infrastructure, irrigated production and other related building blocks, as well 

as the industrial building blocks would be more permanent in nature. In fact, at the maturity period of the 

project, some 19,029 person-years of employment are created per annum.  
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REGIONAL DISTRIBUTION OF ECONOMIC ACTIVITY 
From the above discussion, it is obvious that Saskatchewan economy and people would be better off with 

the project in place, the benefits would not be contained just within this province. In fact, some benefits 

would also spill over to other parts of Canada and even to other parts of the world. These benefits are a 

result of Saskatchewan firms importing goods and services from these regions.  

 

Figure 30  

Time Path of Total (Direct, Indirect and Induced) Employment Generated by the Upper Qu’Appelle 

Water Supply Project Project, 2011-2050 

 

 

 

 

 

Table 27 

Total Employment Generated by the Upper Qu’Appelle Water Supply Project, by Phase of Development 

 

Source of Employment  

  

Total Life-time 

Jobs Capital Phase 

Operations Phase (At 

Maturity) Annual 

Total Life-time Jobs 

Operations Phase 

Person-Years 

Water Conveyance Infrastructure 2,107 32 828 

Irrigation 1,829 5,203 106,661 

Agri-Building Blocks 4,150 4,500 83,289 

Agri-processing 185 449 8,999 

Industrial Building Blocks 51,458 8,846 226,348 

Total 59,729 19,029 426,125 
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The benefits that this project would bring to the rest of the Canada is measured through creation of gross 

domestic product in the outside-Saskatchewan (but within Canada) region. To estimate these benefits 

several assumptions were made. Although various building blocks of the project would import goods and 

services from different provinces, Ontario seems to be the region where our imports are the highest.  

 

Therefore, it was assumed that all imports originate from Ontario.  Using the input-output model for the 

project, total imports were estimated (which included direct imports, plus indirect and induced imports). 

The results indicated that the project contributed an import demand during the investment (capital) 

phase of $8.4 billion (in present day dollars), and another $44 billion through the operations of the 

project. Thus, the rest of Canada contributes $52.7 billion worth of goods and services as a result of the 

Upper Qu’Appelle Water Supply Project (Table 28). 

 

Table 28  

Discounted value of Interprovincial Imports into Saskatchewan Generated by the Upper Qu’Appelle 

Water Supply Project 

 

Source 

 

Imports at 2.5% Discount Rate 

 
Capital Phase Operations Phase Total 

Million $ 

Water Conveyance Infrastructure $568 $17 $585 

Irrigation $98 $199 $297 

Agri-Building Blocks $36 $558 $593 

Agri-processing $49 $241 $290 

Industrial Building Blocks $7,642 $43,285 $50,927 

Total Value of Inter-provincial Imports $8,392 $44,300 $52,692 

 

To estimate the economic effects of the Conveyance on other parts of Canada, an estimate of the final 

demand multiplier is needed. Assuming that this multiplier is 2.75, it is possible to estimate the total value 

of goods and services that would have to be produced in the rest of Canada.  As shown in Table 29, the 

rest of Canada experiences a large gain.  Thus a billion dollar expenditure on the Upper Qu’Appelle Water 

Supply Project creates over $145 billion of sales of goods and services.  Using Ontario’s proportion of GDP 

to total sales of 0.338, this project produces a total GDP of $49 billion in rest of Canada.  At the same 

time, the project creates $80 billion as Saskatchewan GDP (Table 29). Thus the Upper Qu’Appelle Water 

Supply Project create a total GDP of $129 billion, of which two thirds of the GDP in Saskatchewan and the 

balance through the rest of the country (Figure 31).  
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Table 29 

Regional Distribution of Economic Activity of Upper Qu’Appelle Water Supply Project Costs in Present 

Value at 2.5% Discount Rate by Components 

 

Particulars Unit Value 
GDP at Market 

Prices 

Total Inter-provincial Imports Mill. $ $52,692  

Output Multiplier (Type II) for Final Demand Unit 2.75  

Total Value of Output Mill. $ $144,903  

GDP as Proportion of Output % 0.338   

GDP in Other Canada Mill. $  $48,977 

GDP in Saskatchewan  Mill. $  $80,392 

Total Canada GDP resulting from the Project Mill. $  $129,369 

 

Figure 31  

Distribution of Lifetime Gross Domestic Product (Discounted at 2.5%) Generated by the Upper 

Qu’Appelle Water Supply Project 

 

 
 

FISCAL EFFECTS 
The purpose of fiscal impact assessment is to project the changes in costs and revenues for governments 

that are likely to occur as a result of a development project.  This section of the report estimates the fiscal 

returns to both the Saskatchewan and federal governments.  The fiscal implications of a new project are 

determined by the interactions of a number of factors including project characteristics (e.g., the 

magnitude of investment, the size and scheduling of the work force) and site area characteristics (e.g., 

state and local tax structure, the capacity of existing service delivery systems), the fiscal regime in place in 

each jurisdiction and by the nature of the economic and demographic effects resulting from the project.  

 

Governments, through fiscal policy measures, create a certain amount of revenue for financing current 

and future public services.  Increases in the revenue, depending on what services are financed, is related 

to the well-being of society in general. All new incomes received by the people, and their subsequent 

Sask GDP

62%

Other 

Canada GDP

38%
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expenditures create certain amount of revenues for the governments, either through direct or indirect 

taxation.  Industries, through their corporations, also contribute to the fiscal revenues of the two levels of 

the government from their enhanced incomes resulting from the project.  

 

Any development project in Saskatchewan would, under the present set of fiscal measures, affect both 

federal and Saskatchewan governments.  To estimate the increase in the fiscal revenues of these 

governments, it is necessary to measure the relationship between economic growth and fiscal revenues. 

This is accomplished by determining the average relationship between fiscal revenues and the level of 

GDP - a typical measure of economic growth.  Since different sources of fiscal revenues have different 

relationships to GDP, it is necessary to determine rates for each type of revenue (Table 30). In total, the 

rate of fiscal taxation per dollar of GDP for the federal government is 11.8% and that for the 

Saskatchewan government is 11.9%. The provincial revenues also include non-renewable resources 

contributions.  

 

Using these rates and the change in GDP of Saskatchewan resulting from the activities of the Upper 

Qu’Appelle Water Supply Project, total fiscal revenues can be estimated.  The time path for these 

revenues are shown in Figure 32.  The revenues of the governments are positive, and increase by $700 

million per annum at the maturity of the project for each level of the government. The total amount of 

revenue generated by the project is estimated at $36 billion in current dollars.  The discounted dollar 

values are shown in Table 31.  If government were to finance the total of the required water conveyance 

infrastructure cost, the total revenues for the federal government would be $9.5 billion, a fiscal revenue 

cost ratio of 10.22 if the federal government was to bear the entire cost.  Similarly for the Saskatchewan 

government, the fiscal revenue cost ratio is estimated at 10.32, if the province finances the project totally.  

If the project is cost-shared, these ratios would change, and would be even larger.  Some of these options 

are discussed further in Section IX.  
 

Table 30 

Proportion of Fiscal Revenues of Federal and Saskatchewan Upper Qu’Appelle Water Supply Project 

 

Source of Revenue 
% of GDP 

Federal Saskatchewan 

Personal Income Tax 7.0% 3.0% 

Corporate Income Tax 1.8% 1.7% 

Goods and Services Tax 1.7% 2.0% 

Other Taxes 1.3% 5.3% 

Total tax revenues 11.8% 11.9% 
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Figure 32  

Time Path of Federal and Provincial Government Revenues Generated by the Upper Qu’Appelle Water 

Supply Project, 2010-2050 

 

 

Table 31 

Federal and Saskatchewan Government’s Fiscal Revenue per Dollar of Investment in the Upper 

Qu’Appelle Water Supply Project under Selected Discount Rates 

 

Discount Rate 

Cost of Public 

Investment in 

Mill. $ 

Federal Government Saskatchewan  Government 

Discounted 

Revenue in Mill. $ 

Fiscal Revenue-

cost Ratio 

Discounted 

Revenue in Mill. $ 

Fiscal Revenue-

cost Ratio 

1.0% $1,049 $13,317 13.132 $13,449 13.262 

2.5% $928 $9,486 10.218 $9,580 10.320 

5.0% $761 $5,034 7.027 $5,084 7.097 

 

COST BENEFIT RATIOS 
As noted above, the cost-benefit analysis is a policy assessment method that quantifies in monetary terms 

the value of all policy consequences to all members of the society. Since any development project uses 

resources (which impart a cost to the society), society would be better off only if the benefits from the 

project are higher than the cost. The results are typically presented as a cost-benefit ratio or more 

popularly as a benefit-cost ratio (BCR). A BCR of greater than one signifies that the project is economically 

desirable and if implemented would make the society better off. Benefits to the society are measured 

through change in their incomes. In the context of regional development from a provincial accounting 
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stance, welfare of the people of Saskatchewan is measured through total (direct, indirect and induced) 

incomes. From a federal government accounting stance, the measure of welfare is more appropriately 

measured as change in direct incomes. Using either of these accounting stances, the Upper Qu’Appelle 

Water Supply Project is desirable on economic grounds if a discount rate of 2.5% is used. Using direct 

incomes as the measure of society’s welfare, the benefits are 29% higher than the cost, whereas using the 

total income as the measure of welfare, the project doubles the welfare of the society relative to cost of 

the project. The net social benefit from the project is $15 billion at this discount rate.  

 

Table 32  

Benefit-Cost Ratio for the Upper Qu’Appelle Water Supply Project at Discount Rate of 2.5 Percent 

 

 

Source 

Values are in Million Dollars 

 
Benefit-Cost ratio 

Cost Borne by Direct 

Income 

Total 

Income 

Direct 

Income 

Total 

Income Public Private 

Water Conveyance 

Infrastructure $1,064  $17 $219 

0.318 0.716 Irrigation  $454 $466 $869 

Agri-Building Blocks  $71 $546 $865   

Agri-processing  $52 $234 $497   

Industrial Building 

Blocks  $12,231 $16,711 $26,415   

Total $1,064 $12,807 $17,974 $28,865 1.296 2.081 

 

VIII. SENSITIVITY ANALYSIS 

DISCOUNT RATES 
At the present time interest rates are extremely low and it is likely that over time they will both rise and 

fall.  In order to fully assess the benefits of the project it has been assessed at two discount rates in 

addition to the 2.5% used for the base case analysis.  

A lower rate of 1% has been selected to reflect the latest thinking on the treatment of very long lasting 

environmental projects.  In this case the multi-purpose project meets the needs of the economy, the 

society and the environment.  

A higher discount rate of 5% has been adopted that is above current borrowing rates for governments but 

could be considered closer to a market rate.  In the future in a world of higher interest rates a 5% level 

may be appropriate as a social discount rate.  

The results of this sensitivity analysis show: At either 1% or the 5% discount rates, the project is deemed 

to be desirable on economic grounds. Using 1% discount rate, the BCR is 2.6, and the net social benefits is 

estimated at $26 billion (Table 33). When the discount rate is increased to 5%, the project remains to be 

economically desirable (BCR is 1.5) and the net social benefit is reduced to $5.2 billion. 
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Table 33 

Benefit-Cost ratio for the Upper Qu’Appelle Water Supply Project at Discount Rate of 1.0 Percent 

 

 

Source 

Values are in Million Dollars 

 
Benefit-Cost ratio 

Cost Borne  by Direct 

Income 

Total 

Income 

Direct 

Income 

Total 

Income Public Private 

Water Conveyance Infrastructure $1,114  $25 $262 0.468 

 

0.996 

 
Irrigation  $455 $710 $1,302 

Agri-Building Blocks  $96 $851 $1,345   

Agri-processing  $67 $355 $755   

Industrial Building Blocks  $14,689 $25,019 $39,002   

Total Project $1,114 $15,307 $26,960 $42,666 1.642 2.598 

 

Table 34  

Benefit-Cost ratio for the Upper Qu’Appelle Water Supply Project at Discount Rate of 5.0 Percent 

 

 

Source 

Values are in Million Dollars 

 
Benefit-Cost ratio 

Cost Borne  by Direct 

Income 

Total 

Income 

Direct 

Income 

Total 

Income Public Private 

Water Conveyance 

Infrastructure $987  $9 $168 

 

 

0.194 0.487 Irrigation  $302 $240 $461 

Agri-Building Blocks  $44 $270 $429   

Agri-processing  $34 $121 $258   

Industrial Building Blocks  $9,216 $8,904 $14,489   

Total Project $987 $9,596 $9,545 $15,805 0.902 1.493 

 

PROJECT SCHEDULING OPTIONS 
Alternative project scheduling options were considered for their effect on the viability and returns from 

the project.  

Conveyance Construction  

There are only a limited number of project construction options that are available to defer spending on 

the project to later years.  A canal must be finished from end to end to be useful.  The scheduling of pump 

installations to be aligned with the growth in water demand has already been built into the base case.  

Canal crossings for land owners and transportation arteries are legal requirements.  Future costs are only 

likely to increase and a rescheduling of costs was not considered.   

Irrigation Phasing 

There are options to increase the uptake rate for the conversion of dryland agricultural acres to irrigation.  

In the current base case the irrigation uptake has been assumed to occur over a twenty year period, 

consistent with the rate of irrigation experienced elsewhere in the province.  

For purposes of sensitivity analysis a ten-year uptake rate has been assumed.  Increasing the irrigation 

uptake rate requires a number of adjustments in other areas of the analysis.  Thus the energy pump costs 
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also come forward, opportunities for hydroelectric development are brought forward and the 

investments in the downstream irrigated value chain such as livestock expansion and food processing are 

all advanced.   

The results of this sensitivity analysis show that a faster rate of adoption of irrigation would mature the 

project sooner (Figure 33).  

Figure 33 

Time Path of Adoption of Irrigation in the Upper Qu’Appelle Water Supply Project Region, Baseline and 

Enhanced Rate, 2011-2050 

 

 

This enhanced adoption rate would affect development of the agricultural building blocks as well as 

generation of benefits from irrigated production. Both incomes (direct and total) would increase earlier 

(Figure 34), as well the GDP levels would also increase, as shown in Table  35. However, the changes 

would be rather smaller as the provincial GDP increases only by 1.5%. 
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Figure 34  

Time Path of Direct and Total Income in Saskatchewan under Enhanced Adoption Rate of Irrigation, 

Upper Qu’Appelle Water Supply Project 2011-2050 

 

 

Table 35 

Estimated Total Gross Domestic product and Employment in Saskatchewan under Enhanced Rate of 

Adoption of Irrigation, Upper Qu’Appelle Water Supply Project 

 

Source 

GDP under Phase at 2.5% Discount Rate Employment in Person-Years 

Capital 

Phase 

Operations 

Phase 
Total 

Total Life-

time Jobs 

Capital 

Phase 

Operations 

Phase (At 

Maturity) 

Annual 

Total Life-time 

Jobs Operations 

Phase 

Million $ Person-Years 

Water Conveyance 

Infrastructure $335 $152 $487 2,107 32 828 

Irrigation $227 $1,564 $1,791 1,829 5,203 132,675 

Agri-Building Blocks $15 $1,780 $1,794 4,150 4,500 114,955 

Agri-processing $2 $1,129 $1,131 185 449 11,598 

Industrial Building Blocks $2,867 $73,564 $76,431 51,458 8,846 226,348 

Total Project under 

Enhanced Adoption $3,446 $78,188 $81,634 59,729 19,029 486,405 

Baseline Scenario Levels $3419 $76,973 $80,392 59,729 19,029 485,855 

% Change over the 

Baseline Scenario   1.54%   0.11% 
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EMPLOYMENT 
Along with the change in regional incomes, there would be some gains in employment levels. Time path 

of employment is shown in Figure 35. It basically shows the same pattern as under baseline, except that 

higher level of employment is reached earlier.  

 

Figure 35  

Time Path of Employment Generated by the Upper Qu’Appelle Water Supply Project under Enhanced 

Rate of Adoption of Irrigation 

 

 

GAIN IN ECONOMIC AND FISCAL EFFICIENCY 

Enhanced adoption of irrigation in the project region would improve the economic desirability and social 

desirability of the Upper Qu’Appelle Water Supply Project. The BCR for the project increases from 2.08 to 

2.14 – a change of 0.06 (Table 36). Similarly, there is also a marginal improvement in the fiscal revenue 

cost ratios as a result of enhanced adoption of irrigation, as shown in Table 37.   
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Table 36 

Benefit-Cost Ratio for the Upper Qu’Appelle Water Supply Project Project under Enhanced Rate of 

Adoption of Irrigation 

 

Source 

Values are in Million Dollars 

 
Benefit-Cost ratio 

Cost Direct 

Income 

Total 

Income 

Direct 

Income 

Total 

Income Public Private 

Water Conveyance 

Infrastructure $1,064   $17 $219 

0.41 0.87 Irrigation   $462 $607 $1,111 

Agri-Building Blocks   $71 $800 $1,264     

Agri-processing   $52 $307 $652     

Industrial Building Blocks   $12,231 $16,711 $26,415   

Total Project under 

Enhanced Adoption Rate $1,064 $12,815 $18,442 $29,661 1.33 2.14 

Baseline Results for Project     1.3 2.08 

 

Table 37  

Federal and Saskatchewan Government’s Fiscal Revenue per Dollar of Investment in the Upper 

Qu’Appelle Water Supply Project under Selected Discount Rates 

 

Discount Rate Federal Government Saskatchewan Government 

1.0% 13.250 13.382 

2.5% 10.344 10.446 

5.0% 7.150 7.221 

Baseline Ratio at 2.5% 10.218 10.320 

CLIMATE CHANGE AND VARIABILITY 
There is growing evidence that increased concentrations of carbon dioxide and other greenhouse gases in 

the atmosphere may be having a long-term effect on the climate.  These changes would affect average 

temperature on the prairies (particularly in the northern part of the region), change the hydrologic cycle 

(more uncertainly in precipitation), reduced stream flows, and increased frequency of extreme events. 

These changes could have a devastating impact on dryland agricultural production, and without 

supplemental use of water as irrigation would significantly affect agriculture production potential of the 

region.   

Two of these above impacts of climate change are particularly relevant for the project.  These are: higher 

growing degree days, and extreme events, particularly droughts
1
. Various studies have studies the effect 

of temperature and precipitation changes in Canada. Results for the Prairie provinces suggest a change in 

production of small grains and forages up to 18% of current yield
18

. In this study a 10% increase in yields 

was assumed for the 2030-2040 period, and 18% increase in yields for the 2041-2050 period. Assuming 

price of these products and input pattern would not undergo any changes, this would translate into 

higher income for the irrigators
2
. The frequency of droughts is also forecasted to increase in the future. 

                                                           
1
 Although forecasts of increased precipitation over a shorter period of time have also been made, it has been a relatively unstudied 

area of study. For this reason, it is not considered in this analysis.  
2
 It is recognized that amount of water used for irrigation may change which may increase the cost of production. 
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The current frequency of 8% currently would increase to 13% by 2040 and 18% by 2060 (Kulshreshtha and 

Nagy, 2012).  

Using the above set of assumptions, agricultural yields and resulting incomes were adjusted. Change in 

total incomes under baseline and climate change scenarios is shown in Figure 36. The on-set of climate 

change was assumed to take place by 2030 and continue for the remaining life of the project.  

Figure 36 

Impact of Climate Change Scenario on Total (Direct, Indirect and Induced) Incomes Generated by 

Irrigated Production, Upper Qu’Appelle Water Supply Project 2011-2050 

 

 

Impact of the climate change on incomes from irrigated production is estimated to be high, as shown in 

Table 38. Total incomes (direct, indirect and induced) from irrigated production could be as high as 27.5% 

in nominal dollars, and as low as 24.3% if a discount rate of 5% is used (Table 38).  

Both economic efficiency and fiscal revenue cost ratios improve under this scenario but the improvement 

is marginal. Benefit-cost ratio increases from 2.08 to 2.1 (Table 39), and the fiscal revenue-cost ratio for 

the Saskatchewan government improves from 10.32 to 10.34 (Table 40).  
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Table 38 

Change in Total (Direct, Indirect and Induced) Income Level from Irrigated Production, under Alternate 

Discount Rates and Climate Change Scenario, Upper Qu’Appelle Water Supply Project 

 

Particulars 

Type II Income for 
% Change over 

Baseline under 

Climate Change 

Climate Change 

Induced 
Baseline Difference 

Income in $1,000 

Income in Nominal Dollars $2,053,677 $1,489,077 $564,600 27.5% 

Net Present Value at 1% $1,523,546 $1,113,795 $409,750 26.9% 

Net Present Value at 2.5% $987,581 $731,329 $256,252 25.9% 

Net Present Value at 5% $497,925 $377,161 $120,764 24.3% 

 
Table 39  

Benefit-Cost Ratio for the Upper Qu’Appelle Water Supply Project Project under Climate Change 

Scenario using 2.5% Discount Rate 

 

 

Source 

Values are in Million Dollars 

 
Benefit-Cost ratio 

Cost Direct 

Income 

Total 

Income 

Direct 

Income 

Total 

Income Public Private 

Water Conveyance 

Infrastructure $1,064   $17 $219  

0.424 

 

0.885 
Irrigation   $454 $626 $1,125 

Agri-Building Blocks   $71 $546 $865     

Agri-processing   $52 $234 $497     

Industrial Building Blocks   $12,231 $16,711 $26,415   

Total Project under Climate 

Change Scenario $1,064 $12,807 $18,134 $29,121 1.307 2.100 

BCR under Baseline Scenario     1.296 2.081 

 
Table 40  

Federal and Saskatchewan Government’s Fiscal Revenue per Dollar of Investment in the Upper 

Qu’Appelle Water Supply Project under Selected Discount Rates and Climate Change Scenario 

 

Discount Rate 

Federal 

Government 

Saskatchewan 

Government 

1.0% 13.166 13.297 

2.5% 10.242 10.344 

5.0% 7.041 7.111 

Baseline Ratio at 2.5% 10.218 10.320 
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SUMMARY ECONOMIC BENEFITS FROM THE ANALYSIS 

The economic analysis of the long term benefits associated with the project investment are large, ranging 

from 1.5:1 to 2.6:1 depending on the size of discount rate.   

Table 41  

Cost Benefit Ratios over a forty year period associated the Upper Qu’Appelle Water Supply Project at 

Three Discount Rates 

 

Discount Rate 

1% 2.5% 5% 

2.6 2.1 1.5 

 

Returns to the project measured by the benefit cost ratio are marginally higher under a global warming 

scenario where water supplies can become scarce and production losses from dryland farming would 

occur or under a more rapid irrigation development schedule that brought irrigated acres into production 

faster.   The combined effect of both of these sensitivities could raise the benefits as high as to 2.7:1 as a 

1% discount rate or 1.6:1 at a 5% discount rate. 

The economic rationale for the project lies in the returns to the project compared against estimates of 

returns.  In all cases, including the sensitivity analyses, the returns are positive and warrant investment in 

the project.  

The main economic impacts from the billion dollar investment in the water supply project are summarized 

in Table 42 below.  

Table 42  

Summary Economic Impacts Estimates Upper Qu’Appelle Water Supply Project over a forty year period 

from the Base Case Evaluation- $ Billions 

 

Economic 

Impact 

Area 

Direct 

Project 

Investment 

Direct Induced 

Investment 

Gross 

Domestic 

Product 

Total 

Income 

Employment Fiscal Returns to 

Government 

$ B Ratio to 

Direct 

Project 

Federal Provincial 

Units $ B $ B $ B Thousands $ B $ B 

 1.15 17.52 17:1 130 29 468 17.9 18.1 

 

Finally, it is important to note that these findings are based on a conservative and somewhat limited view 

of the economic outlook for the project area.  While individual projects may not proceed, or may be 

deferred, it is likely that others will take their place and generate similar, though not necessarily identical 

levels of return to industries, society and the environment. The common critical element in determining 

whether the outlook is positive or negative depends in part on the security of the long term water supply 

for projects that will last far beyond the current decade.  
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AN ECONOMIC, ENVIRONMENTAL AND WATER SECURITY IMPACT MATRIX 

Returns to the Upper Qu’Appelle Water Supply Project have not only been evaluated in economic terms 

but also for their impact on other less clearly measureable aspects of the environment and society.  Just 

as many of the benefits of the South Saskatchewan River Project were found in water security for the 

natural environment, stabilizing river volatility in the South Saskatchewan River and ameliorating floods, 

so to will the Upper Qu’Appelle Water Supply Project provide significant ancillary economic and 

environmental benefits.  These have been discussed in more detail earlier in the report and are 

summarized below along with the economic benefits.  For many people the ancillary impacts will be seen 

as equally important as the financial and economic returns from the investment.  

 

Table 43   

A Socio-Economic-Environmental Impact Matrix from the Upper Qu’Appelle Water Supply Project 

 

Measured Economic 

Return 

Benefit Cost Ratios 

Other 

Economic and Fiscal 

Effects 

Water Management, 

Security & Infrastructure 

Other Environmental 

Benefits 

Outlook 

Scenario 2.5% 

Discount Rate 

2.08:1 Improved 

Investment 

Climate 

+ Long Term Water Security + Lower Qu’Appelle 

Water Level Stability 
+ 

Discount Rate 

Sensitivity at 1% 

Discount Rate 

2.6:1 Food Market 

Development  
+ Community Water 

Distribution Networks 
+ Lower Qu’Appelle 

Lake & Riverfront 

Water Level Stability 

+ 

Discount Rate 

Sensitivity at 5% 

Discount Rate 

1.5:1 Global 

Transportation 

Hub Benefit 

+ Regional Distribution 

Network 
+ Carbon emissions 

Benefits from Hydro  
+ 

Sensitivity to 

Global Warming 

2.1:1 Sustainable 

Rural 

Communities 

+ Lower Qu’Appelle Water 

Quality Improvement 
+ Adaptation to Global 

Warming 
+ 

Sensitivity to a 

Faster Irrigation 

Take Up Rate 

2.14:1 Net Hydro 

Generation 

Benefit 

-  

to 

+ 

Increased water 

management options for 

the Saskatchewan and 

Qu’Appelle Watersheds 

+ Improved Fish & 

Wildlife Habitat from 

improved water 

quality 

+ 

Combined 

Impact at 2.5% 

+ GW + FITU 

2.2:1 Lower Drought 

Payments for 

Government 

+ 

Employment 

Creation 

(thousands) 

468 Recreational 

Real Estate 

Benefits  

+ 

Fiscal Returns 

to Governments 

($Billions) 

36 
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IX. FINANCING CONSIDERATIONS & OPTIONS
3
 

APPROACHES TO PRICING AND FINANCING 

Approaches to water pricing and financing are complex.  As a public resource with multiple uses the 

supplier is required to balance the varying uses for the water supplies and the ability of each area of 

demand to pay.  A recent Canada West Foundation review of water use charging identified four principles 

that were considered in developing water pricing policies
19

.  These were: 

1. An Environmental Principle that recognized the needs of the environment to support critical 

ecosystem functions in terms of minimum water supplies to maintain healthy ecosystems.  

Significantly this is seen as having important human and intergenerational benefits.  

2. An Economic Principle that revenues generated by water use charges should be returned to  

sustainable water resource management, infrastructure and operating costs 

3. A Social Principle to recognize the multi-dimensional nature of the resource and its different 

uses in society.  The essential requirement of water to life (human and animal) and as an input in 

food production suggests there may be differential charges to reflect ability to pay and the 

economic returns from the use of the water.  Clearly, the wildlife and natural environment have 

no ability to pay, yet hold value to society.  Water used in energy or potash production is an 

essential element of a high value commercial product.  Water for irrigation used for food 

production on the farm may not carry the same financial returns to the water used by the food 

processer who markets the final food product, yet both are required for food production.  

4. A Governance Principle in which water use charges are embedded in a strong statutory and 

regulatory regime.  

WATER PRICING IN CANADA  

Approaches to water pricing across Canada are diverse.  Water as a commodity is not priced, but the 

administrative, treatment, delivery and operating costs for delivery from a water source to a user are.  

Thus irrigation districts and municipal water suppliers, public and private, make water charges that have 

been characterized as: “simply paying for the right to use water through a license fee or monthly utility 

bill that reflects water treatment and delivery costs.”  

Often, however, water charges do not cover the full costs of water delivery, the costs of replacement of 

the water infrastructure or provide a value to the user of the water resource.  The social, recreational and 

environmental benefits of secure water supplies are rarely incorporated into the framework for water 

pricing.
20

  In many cases, therefore, water is considered a “free good” and one where water suppliers 

often find it difficult to cover the water treatment and delivery costs or to replace the infrastructure over 

time.  

The Upper Qu’Appelle Water Supply Project shows clearly the high costs of a very large, multi-purpose 

water supply project.  Determining a viable financing structure for the project therefore becomes as 

important as the engineering design of the project.   

                                                           
3
 This section on financing considerations has been completed by Clifton Associates Ltd. working in cooperation with 

Meyers Norris Penny. 
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There has been a growing movement towards realistic water pricing around the world and across Canada 

based on a diverse rationale including: 

• help limit or moderate water demand; 

• increase the supply of water available; 

• be flexible and promote choice; 

• lever a multitude of important goals and objectives, such as stimulating conservation, incenting 

pollution reduction, ensuring future cost savings for governments and helping to guarantee 

sustainability for future generations; 

• help fund a more scientific and rational system of water resources management; 

• allow the cost of human impacts on water resources to be better accounted for; and 

• be accepted by Canadians, who are already accustomed to receiving water bills. 

 

In August 2007, Ontario’s provincial government established a regulated charge for withdrawing water 

under the Ontario Water Resources Act.  This set charges for industrial and commercial users taking more 

than 50 cubic metres of water per day and was set in 2009 at $3.71 for each 1,000 cubic metres of gross 

water abstracted.  

In December 2010, Quebec followed Ontario’s lead announcing it would charge for industrial and 

commercial water use in 2011. Two rates were established. The first rate applied to manufacturers of 

bottled water, juice and other beverages, as well as non-metallic minerals such as pesticides, fertilizers 

and other inorganic chemicals set at $70 per 1,000 cubic metres.  The second rate of $2.50 per 1,000 

cubic metres was to be applied to other targeted economic sectors.  

 

CONVEYANCE PRICING REQUIREMENTS 

The cost of the Upper Qu’Appelle Conveyance approximates a capital cost of over one billion dollars over 

five years and operating costs that can reach ten million dollars at full capacity.  While these costs may 

seem high they can only be seen in the context of the revenues generated from the investment and the 

price to be charged for water.  

Water pricing in Saskatchewan is highly variable.  It currently ranges from 60 cents per cubic meter for 

small industrial users, to 40 cents for larger industrial users to 20 cents for irrigators.
21

  Residential water 

consumption is charged in Regina at a rate of $1.35 per cubic meter
22

.  Since delivered water costs from 

the conveyance are well below these levels, it is clear that the project can operate as a commercial public 

or private entity. 
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SOURCES AND OPTIONS FOR FINANCING 

Financing for the project can come from many sources.  In fact, there are more potential tools available 

for financing a project of this nature than would have commonly been used in Saskatchewan in the past.  

These options include more traditional financing tools such as government capital financing, debt 

financing or a utility model.  There is an environment in Saskatchewan today that now opens the 

opportunity, and potentially the need, to explore alternative funding models such as a public-private 

partnership model or a private ownership model.   

Financing can come in many forms and the preferred option will be largely dependent on the objectives of 

the project, the length of time that financing is required and the profitability of the business model.  

Accordingly, there are a number of financial structuring options that can be considered as a part of any 

decision making process on the Project.  These include five major options at differing levels of public and 

private participation.   

Option 1. Government Capital Grant Financing are highly traditional sources of funding in which 

federal, provincial and/or municipal governments allocate funding from the current year’s capital 

budget.   

Option 2. Debt Financing would likely occur through a new or existing provincial water 

institution that is a separate entity from government.  Financing for the project would most likely 

be raised by the provincial water institution and backed by the Province of Saskatchewan to 

provide security to investors.   

Option 3. Utility Models of financing are typically financed through debt, but have a business 

model based on user pay through utility fees.  The users of the system would pay either a cost 

recovery or market rate for the water source. 

Option 4. Public-Private Partnership Models are emerging financing tools that provide the 

opportunity for financial and operational risk to be shared between the public and private 

sectors.  Private sector partners have the ability to assume some or all of the roles traditionally 

fulfilled by the public sector under contract with a government lead including design, build, 

finance, maintain, operate or own. 

Option 5. Private Ownership for the project with a private utility company financing, owning and 

operating the conveyance system under provincial water regulation. 

It is important to note that these financing options are not entirely independent of one another.  Some of 

these options rely on other options as enabling financing tools.  Each of these financing options are 

described below with a continuing illustrative example of the effect of differences in approach on 

provincial infrastructure capital financing requirements.  

ANALYSIS OF FINANCING OPTIONS 

Traditionally in Saskatchewan large water projects such as the Gardiner and Qu’Appelle Dams were 

financed from federal and provincial public funds, with expenditures spread over a number of years.  This 

model was adopted for the South Saskatchewan River Project and major dams such as the Rafferty and 

Alameda dams.  

Public financing can also be directed into other corporations that are both not for profit and for profit 

corporate structures.  
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Option 1 – Government Capital Grant Financing 

Crown corporations such as SaskPower, SaskTel or SaskWater have been structured to provide 

commercial operations financed through the Government borrowing structure.  If the Upper Qu’Appelle 

Water Supply Project was wholly financed through a crown, other government agency or other publically 

supported not-for-profit corporation, an annual financing requirement of $219 million would be required 

in each year of the project construction, assuming a five year construction period to cover the cost of the 

$1.1 billion project.  Ongoing operations could be financed through cost recovery. 

 

Table 44 

Annual Provincial Financing Requirement for the Upper Qu’Appelle Water Supply Project as a 

Provincially Owned and Operated Project ($Million) 

 

Financing Source 2016 2017 2018 2019 2020 Total 

Provincial $219 $219 $219 $219 $219 $1,095 

 

About one third of the economic and fiscal benefits from the Upper Qu’Appelle Water Supply project flow 

to the rest of Canada and to the Government of Canada.  It is, therefore, reasonable that the federal 

government could also participate in the project financing.  Assuming a thirty percent contribution this 

materially lowers the requirement for the Province from $1.1 billion to $766 million over the five year 

period.  

 

Table 45 

Federal & Provincial Financing Requirement for the Upper Qu’Appelle Water Supply Project as a 

Provincially Owned and Operated Project with Federal contributions ($ Million) 

 

Financing Source 2016 2017 2018 2019 2020 Total 

Federal $65.7 $65.7 $65.7 $65.7 $65.7 $328.5 

Provincial $153.3 $153.3 $153.3 $153.3 $153.3 $766.5 

Total $219.0 $219.0 $219.0 $219.0 $219.0 $1,095.0 

 

As with previous long term federal provincial financing agreements it would be necessary to negotiate a 

development agreement around the project to obtain a level of federal participation of over $300 million.  

 

The following table provides a summary the Government Capital Grant Financing option. 
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Table 46  

Summary of Government Capital Grant Financing 

 

Definition Governments provide direct funding from annual capital budgets to finance the design and 

construction of infrastructure. 

 

Advantages • Direct government control over a project’s financing since no institutional or external debt is 

used. 

• Funding is typically allocated from general revenues therefore no debt or interest carrying 

charges are incurred. 

• If capital is fully granted by government, the users of the conveyance are only required to 

pay for the operating costs which delivers an overall lower cost of use. 

 

Disadvantages • Capital grant financing front-end loads the capital investment and cost for taxpayers versus 

matching the financing cost to the useful life of the infrastructure which may have an 

operating life of 30, 40, 50 or more years. 

• As a high growth jurisdiction, Saskatchewan does not have the sufficient required capital in 

the annual budgets of the province and municipalities to finance all of the infrastructure 

required to meet the challenges of growth and the needs of citizens. 

• Capital grants lead to a subsidization by all citizens and taxpayers to those who use the 

publicly funded infrastructure. 

 

Where the 

Financing Tool is 

Commonly Used 

• Capital grants are widely used by governments at all levels. 

• Increasingly, larger capital projects are being financed through alternative options to allow 

governments to manage the tax burden and existing debt levels. 

• Capital grants continue to be commonly used for infrastructure maintenance and small sized 

infrastructure projects. 

 

Interdependent 

Financing Tools 

• Capital grant financing is not dependent on any of the other financing alternatives identified 

• In most cases, capital grant financing will be connected to a utility model to fund on-going 

operations and maintenance of the infrastructure. 

 

 

 

Option 2 - Debt Financing 

Infrastructure for utilities, including large water projects commonly carry a significant level of debt.  This 

would be possible for the conveyance since the market for the water is long term, stable, sustainable and 

growing.  A review of north American water utilities showed them to carry debt to equity ratios of a little 

over one suggesting that about one half of a publically owned water project might be financed with debt.  

This could materially reduce the contribution required from federal or provincial governments.  Debt 

could be obtained from governments at their low long term borrowing rates to be repaid from the 

operating revenues from the project over a thirty year period.  Alternatively, debt could also be borrowed 

from the private market with a government guarantee on the loan to lower the effective borrowing rate. 

There are a variety of debt financing instruments that could potentially be used to fund the conveyance 

including, but not limited to: government debt financing, a public bond program or direct industry and 

municipal debt. 

 

The following Table 47 provides a potential model of the implication of debt financing. 
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Table 47 

Federal & Provincial Financing Requirement for the Upper Qu’Appelle Water Supply Project as a 

Provincially Owned and Operated Project with Federal contributions with a debt to equity ratio of 1 

$ Millions 

 

Financing Source 2016 2017 2018 2019 2020 Total 

Federal $32.85 $32.85 $32.85 $32.85 $32.85 $164.25 

Provincial $76.65 $76.65 $76.65 $76.65 $76.65 $383.25 

Debt $109.50 $109.50 $109.50 $109.50 $109.50 $547.50 

Total $219.00 $219.00 $219.00 $219.00 $219.00 $1,095.00 

 

The water supply project would have the opportunity to access funds from a variety of debt instruments 

given a strong financing and dividend structure for the operation of the utility.  There is the potential for 

public interest in participating in the debt financing assuming there is a stable and growing revenue 

stream that provides a good long term investment generating a regular dividend.  Public participation in 

the venture can be identified from several sources.  These could include: 

1. Government Debt Issue in which the provincial government or municipal governments seek debt 

financing in the open markets.  Direct public involvement is likely to be low since institutional 

investors will hold the majority of the debt.  This is a commonly used, accessible and low cost 

option for raising debt for the project. 

2. A Public Bond Offering from the provincial government under its Community Bonds legislation 

based on a prospectus for the operation.   The legislation provided for the establishment of a 

community bonds corporation for the purpose of investing in a Saskatchewan project and 

receiving dividends from the investment.  Community bonds were guaranteed by the province.  

This approach was able to raise $180 million in six months at the end of the 1980s at a time of an 

extremely weak Saskatchewan economy.  Bond offerings from SaskPower and SaskTel have in 

the past raised millions of dollars in local financing extending the local benefits of the project and 

providing a secure income stream.  This form of financing could also be of interest to public and 

private pension funds.  Today it would be reasonable, therefore, to expect that the amount 

raised could be much higher.   

3. Direct industry and municipal participation through bonds or equity from those companies and 

municipalities with long term commercial and public interests in obtaining a secure water supply.  

It is clear that water supply agreements that have already been entered into by both groups 

suggest there are interests in financial participation in the water supply venture.   

Accessing a significant level of public participation through either public, industry or municipal 

participation would once again provide for a low capital supply requirement from federal or provincial 

governments.  The illustrative example shown below has assumed a $250 million contribution from public 

participation sources to reduce the capital requirement from all other sources.  This reduces the 

provincial financing requirement to a little under $300 million over five years or $60 million a year. 
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Table 48 

Federal & Provincial Financing Requirement for the Upper Qu’Appelle Water Supply Project as a 

Provincially Owned and Operated Project with Federal contributions, debt financing and public 

participation - $ Millions 

 

Financing Source 2016 2017 2018 2019 2020 Total 

Federal $25.35  $25.35  $25.35  $25.35  $25.35  $126.75  

Provincial $59.15  $59.15  $59.15  $59.15  $59.15  $295.75  

Public Participation $50.00 $50.00 $50.00 $50.00 $50.00  $250.00  

Debt $84.50  $84.50  $84.50  $84.50  $84.50  $422.50  

Total $219.00  $219.00  $219.00  $219.00  $219.00  $1,095.00  

 

The following table provides an overview of the debt financing option. 

 

Table 49 

Summary of Debt Financing 

 

Definition Debt financing is another traditional model for financing long-term infrastructure.  

Governments may issue debt directly or securitize the debt of a government related entity.  

Debt financing can take a number of different forms based on the length, interest rate and 

terms of the debt issue.  

Advantages • Debt financing provides an immediate source of funds from a single source due to the credit 

rating of the provincial government  

• Debt borrowing is well established and relatively simple to employ 

• Cost of borrowing is low when backed by the provincial government due to its strong credit 

rating 

• Ability to finance large infrastructure projects in a single debt issue 

• Debt financing can be easily managed in a transparent and accountable manner 

Disadvantages • Debt guarantees by the provincial government may affect future credit rating adjustments 

(up, down or no change) depending on the amount of debt advanced 

• A billion dollar plus project could limit the provincial government’s options to finance or 

securitize other infrastructure projects 

Where the 

Financing Tool is 

Commonly Used 

• Debt financing is widely used by governments at all levels 

• Increasingly, larger capital projects are being financed through alternative options to allow 

governments to manage their credit ratings and existing debt levels 

Interdependent 

Financing Tools 

• Debt financing can also be a collaborative financing tool for two other options: utility model 

and public-private partnerships models 

 

Option 3 – Utility Model  

A utility model for financing infrastructure in which usage levels can be estimated or metered is a very 

common approach to funding capital costs and/or operations.  Utility models are also known as "full-cost 

recovery models".  The user fees charged can include a variety of rates including fixed charges that are 

unrelated to consumption, charges that vary directly with consumption, and various combinations of fixed 

and variable charges.  The utility rates or user fees charged for using the infrastructure can be used to 

fund both the capital costs and operating costs.   

A utility model requires some form of initial capital funding that has traditionally been derived from 

Government Capital Grant Financing (Option 1) or Debt Financing (Option 2).  The utility model would also 

compliment the other two options Public-Private Partnerships (Option 4) and Private Ownership (Option 

5).  A conveyance system can be established as a utility because the users and the volume of use can be 
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tracked, reported and billed.  In addition, the major municipal, industrial and agricultural water users can 

provide a stable revenue stream, often under long -term water supply contracts.   

 

Table 50 

Summary of Utility Model 

 

Definition A utility model is a user pay system in which usage rates pay for the capital and operating costs 

of an infrastructure system in whole or in part.  

Advantages • User pay models are highly equitably since those who benefit from the infrastructure pay for 

its cost 

• Utility model approaches allow for life cycle asset management to be more easily 

implemented due to long term, predictable and reliable funding.  

• Balances supply and demand with the ability to be self-financing.  

• Can also be tailored to encourage certain user behaviours through the rate structure which, 

in effect, can reduce the overall costs of services. 

• Proven management systems for public transparency and accountability exist. 

Disadvantages • Major limitation is public acceptance in areas where services are being delivered at rates 

subsidized by the general tax base, or by overall deterioration of capital asset value.  

• The fee for service should ideally be sufficient to fund the needs of the original capital costs, 

overhead, operations and capital replacement.  Total costs from the utility fees may exclude 

certain users from accessing the system. 

Where the 

Financing Tool is 

Commonly Used 

• Commonly used approach in most jurisdictions for funding a variety of infrastructure 

projects 

• Ideal for funding services provided by physical infrastructure where beneficiaries can be 

identified and non-payers can be excluded. For example, potable water and sewage 

treatment systems.  

• Should not be applied to services which have "public good" characteristics. Should not be 

used for fully funding services that, by their nature, redistribute income.  

• Intended for financing current operations and life-cycle renewal costs of existing 

infrastructure, rather than for funding the upfront construction of new infrastructure or 

infrastructure extensions which require a complimentary funding option. 

Interdependent 

Financing Tools 

• A utility model is a dependent funding tool that requires one of the other four options 

identified to fund design and construction costs 

 

Option 4 – Public Private Partnership Models – 3Ps 

Public private partnerships have been developed to improve the efficiency and timing of public 

infrastructure projects, provide external sources of financing for project design, planning and 

development and to provide for the long term maintenance and rehabilitation of large infrastructure 

investments. The Public Private Partnership Council of Canada have noted: In many jurisdictions around 

the world 3Ps have become a common toll for delivering projects, building infrastructure and delivering 

services.  In Canada, in addition to robust 3P programs at the provincial and federal levels, municipalities 

are increasingly turning to 3Ps as an alternative means of procurement to help address the infrastructure 

funding deficit.  In communities across Canada, new roads, light rail transit, recreation and cultural 

centres, water and waste treatment facilities and housing have and are being built as 3Ps. 
23

  

Public-private partnerships are increasingly becoming an attractive financing alternative for governments 

looking to balance competing public priorities while managing project risks more effectively. Public-

private partnerships (often referred to as “3Ps”) are typically financing arrangements in the form of a 

long-term performance based contract between the public sector and the private sector to deliver public 

infrastructure for citizens. Increased involvement of the private sector in public service delivery often 

transfers some risk and reward to the private sector.  There are a variety of alternative forms for how a 
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public-private partnership can be structured.  These can range from minimal private sector involvement 

to more comprehensive involvement.  The Canadian Council for Public Private-Partnerships identifies 

eight common types of public private partnerships including: 

Design-Build (DB): The private sector designs and builds infrastructure to meet public sector 

performance specifications, often for a fixed price, so the risk of cost overruns is transferred to 

the private sector. (note that many do not consider DB's to be within the spectrum of PPP's). 

Finance Only: A private entity, usually a financial services company, funds a project directly or 

uses various mechanisms such as a long-term lease or bond issue. 

Operation & Maintenance Contract (O&M): A private operator, under contract, operates a 

publicly-owned asset for a specified term. Ownership of the asset remains with the public entity. 

Build-Finance (DF): The private sector constructs an asset and finances the capital cost only 

during the construction period. 

Design-Build-Finance-Maintain (DBFM): The private sector designs, builds and finances an asset 

and provides hard facility management or maintenance services under a long-term agreement. 

Design-Build-Finance-Maintain-Operate (DBFMO): The private sector designs, builds and 

finances an asset, provides hard and/or soft facility management services as well as operations 

under a long-term agreement. 

Build-Own-Operate (BOO): The private sector finances, builds, owns and operates a facility or 

service in perpetuity. The public constraints are stated in the original agreement and through on-

going regulatory authority. 

Concession: A private sector concessionaire undertakes investments and operates the facility for 

a fixed period of time after which the ownership reverts back to the public sector. 

The 3P process of evaluation involves a determination of the best value for money from alternative 

delivery models that could range from operation & maintenance to, design build operate, to design, build, 

finance, operate and maintain to service contracts. Alternative approaches provide varying levels of risk 

for the government and the private sector.  Decisions on optimal approaches are determined through the 

specific conditions and outlooks in the project region.  Thus construction cost overrun and inflation may 

be a major factor in some markets, while public sector financing capacity may be an issue for others.  

Large, complex projects have been shown to often incur significant delays in completion and delivery that 

result in cost overruns.  Traditionally, these issues have been addressed in public sector projects with 

either increased borrowing and/or increased financing.  An assessment by the UK Auditor General of 

thirty-seven capital projects found that 73% of those that had traditional government procurement 

experienced cost overruns and 70% had delays.  In contrast only 22% of their 3P projects had cost 

overruns and 24% had delays, of which only 8% were less than 2 months.  A larger evaluation by the UK 

Treasury of sixty-one operational 3P projects found that only 12% had delays and that none incurred cost 

overruns that were borne by the public partner.  In the rapidly growing Saskatchewan economy and 

construction market these considerations may have large fiscal implications.  The 3P frameworks increase 

the leverage of the public partner on the private partner, while under traditional public sector 

procurement there is little or no relationship between payment and performance.  These considerations 

have application to both the initial capital construction costs and the ongoing operations and 

maintenance costs.  Some illustrations of recent Canadian water and waste management facilities are 

shown below in Table 51.  
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Table 51 

Illustrative Recent Municipal 3P Water & Wastewater Projects, Canada 2011 

 

LOCATION 3P MODEL STAGE OWNER 

Canmore  Operation & Maintenance Operational Town of Canmore, AB 

Moncton  Design-Build Finance Operation & Maintenance Operational City of Moncton, NB 

Goderich  Operation & Maintenance Operational Town of Goderich, ONT 

Sooke  Design Build Operate Operational Sooke. BC 

Okotoks  Design Build Operate Operational Town of Okotoks, BC 

Port Hardy Design Build Operate Operational District of Port Hardy, BC 

Brockton  Operation & Maintenance Operational Municipality of Brockton, ONT 

Winnipeg  Service Contract Operational City of Winnipeg, MB 

Source: Canadian Council on Public Private Partnerships, 2011. Annex 3.  

Which form of public-private partnership makes sense will differ based on the project’s objectives, the 

risks associated with the project, the competing interests faced by government and the willingness of the 

private sector to competitively support the project. 

Table 52   

Summary of Public-Private Partnership Models 

 

Definition A public-private partnership is a long-term performance based approach to financing and operating 

structures that distribute roles, responsibilities and risks between the public and private sectors. 

Advantages • Alleviates a certain risks from the public sector in project design, start up and operations.  

• Typically allows the public sector to avoid an increased debt load (moves financing off balance 

sheet for government), accelerate project completion, capitalize on private sector expertise and 

identifies innovative solutions.  

• Development of key projects may be expedited and facilitated through the mitigation of the 

public sector’s encumbrance. 

Disadvantages • Public and political opposition to public-private partnerships has existed in a number of Canadian 

regions.  

• Each specific model transfers various levels of risk and reward.  

• May be regarded unrealistically as a panacea to resolve infrastructure problems through a single 

method. 

• Legal agreements need to be carefully worded to anticipate known considerations and provide 

flexibility to adapt to unknown considerations. Government should set terms and conditions for 

service delivery, funding, quality of service, and set performance standards. 

• Management of services is less transparent in the private sector 

Where the 

Financing Tool is 

Commonly Used 

• Numerous international examples, with more isolated use in Canada although a growing number 

of projects are occurring.  

• Netherlands, United Kingdom, New Zealand, United States and Australia have commonly used 

public-private partnerships.  

• Select projects related to water in include Moncton, New Brunswick and Hamilton which have 

undertaken P3s in the area of water. Edmonton and York have partnered with developers for 

sewer systems. Winnipeg used a P3 to finance a new bridge and provide operation and 

maintenance services for a 30-year lease. 

Interdependent 

Financing Tools 

• A public-private partnership model is a dependent funding tool that requires one of the other 

four options identified to fund design and construction costs.  Which option is used depends on 

the form of public-private partnership selected. 
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Option 5 - Private Ownership  

In many parts of the world water supply is provided by private utilities that finance design and 

construction along with using a utility model for operating costs.  Private ownership models are typically 

based on either long term contracts or operated under a regulated environment.  The conveyance could 

operate under provincial water regulation and might be fully financed by the private sector, in the event 

that the revenue generating capacity of the project was sufficient to make a competitive return on the 

capital investment.  Decisions on public or private structure of the water supply project could also be 

influenced by the tax treatment of the facility.  As a public facility tax obligations are extremely limited in 

terms of the goods and service tax requirements or a provincial government dividend requirement.  There 

will only be a limited number of tax benefits.  For a privately owned utility tax policy may have a 

significant effect on returns that should be considered in evaluating options.   

Applicable tax policies may require special attention for their effects on current and future income, assets 

or property, depreciation, withholding and other revenue and financing-related taxes to structure 

infrastructure financing. Tax treatment may hold significance for both ownership structures and investor 

interest. 

The tax consequences will be very different for specific corporate structures in which the infrastructure 

were a part of a larger organization or for a stand-alone facility.   Private ownership does not necessarily 

imply a lack of provincial involvement.  Tax treatment may affect provincial revenue streams from the 

sector depending on the deductions.   

Table 53  

Summary of Private Ownership Model 

 

Definition A private ownership model allows a private company or consortium to finance and potentially 

own infrastructure under either a long-term contract or a regulated environment.  

Advantages • There is potential for no public debt or limited public financing depending on the economics 

of the project and who the private sector proponent would be 

• A private ownership model would be based on a user pay model in which those who benefit 

from the infrastructure pay for its cost 

• Potential for an experienced firm to bring its national or global knowledge and expertise to 

Saskatchewan to maximize the benefits of the conveyance 

Disadvantages • Private ownership of the conveyance would require a clear and comprehensive regulatory 

environment to balance shareholder interests and the public interest in the management 

and operations of the conveyance 

• A lower degree of public transparency and accountability is likely since the asset would be 

owned and managed by a private company 

• A licensing system or results based regulations for the conveyance can be put in place to 

reinforce the requirements of the regulatory system 

Where the 

Financing Tool is 

Commonly Used 

• Commonly used approach in many jurisdictions around the world 

• Utilized in high growth or developing areas where the supply of public capital is limited  

• Realistic option for funding services provided by physical infrastructure where beneficiaries 

can be identified and non-payers can be excluded. For example, potable water and sewage 

treatment systems, plus the proposed conveyance. 

Interdependent 

Financing Tools 

• Private ownership may not require public funding in any form 

• A private firm would need to provide its own equity or debt financing to design and 

construct the project 

• Government guarantees may be provided for part of the debt obligations of the private firm 



 Upper Qu’Appelle Water Supply Project             

 Economic Impact and Sensitivity Analysis  November 26 2012 

Clifton Associates Ltd.   96 

COMBINING APPROACHES AND OPTIONS 
Within the broad approaches outlined above it is also possible to consider a number of combinations and 

approaches that would best meet the timing, financing and fiscal realities of the province.  Some of these 

are discussed briefly below.  

Regional, Integrated or Stand Alone Utility 

The Upper Qu’Appelle Water Supply Project has both local, regional and provincial significance.  Clearly, it 

has implications throughout the Qu’Appelle Valley for multiple users.  However, it can also be seen as one 

element in a provincial regional water supply system with a capacity to move large volumes of water 

between river basins.  Final decisions on the role of the conveyance in the local, regional or provincial 

water supply networks can also hold implications for the structuring of the investment as a regional, 

integrated or stand along utility.   

Public Participation in a Crown Utility 

Saskatchewan Crown corporations and utilities have traditionally financed the development of their 

infrastructure mainly through government borrowing.  Periodically Crowns like SaskTel and SaskPower 

have contributed to their financing requirements through public and financing industry bond issues.  

This concept of public participation could be extended into a Crown structure for developing the 

conveyance with widespread benefits to multiple users.  This can also provide a framework for industry 

and municipal financial participation in the infrastructure and create a long term and sustainable financial 

structure and secure markets for water use.  

SUMMARY AND FURTHER CONSIDERATION OF FINANCING OPTIONS 
Although a variety of credible financing options exist, additional consideration should be given to which 

option or options provide the most effective outcomes for financing and operating the conveyance.  What 

is clear, is that there are a large number of options available to share the financing of the project between 

a number of partners.  This could significantly reduce Saskatchewan’s annual financing requirement and 

liability for the project.  Thus based on a three year planning, licensing and final design period and a five 

year construction period annual provincial financing requirements could range from $0 to $136 million. 

A detailed evaluation of the financing options is beyond this introductory consideration of financing 

options.  Given the size and significance of the project for the economic, social and environmental future 

of a large part of the province a more detailed financial structuring and tax assessment would be a 

prudent next step in project evaluation.  

Finally, infrastructure capital costs only inflate over time.  The construction costs of the Gardiner Dam that 

amounted to $121 million in the 1950s and 1960s would cost over one billion dollars today.  Deferring 

decisions on the conveyance for forty years to await the growth in water demand would not only limit 

growth and opportunity, but will increase costs to over $5 billion on the basis of price inflation since 1972.  

X. CONCLUSIONS 

Economic growth places demands on an economy and a society for planning, water management, 

infrastructure development and economic forecasting.  The area served by the Upper Qu’Appelle Water 

Supply Project is one of the fastest growing areas of Saskatchewan and Canada with the potential to 

sustain the growth for many years on the basis of expanding cities, increased irrigation and food 
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processing, new and expanding potash mines and other industrial projects.  Yet all of these projects 

require secure water supplies. 

Water supply to the area has for many years been stressed from the normal variability in the surface 

water supplies, one of the highest levels of climatic variability in the world, the periodic onslaught of 

drought and limited access to groundwater.  Water quality in the study area was lowered with the low 

flows and lake levels that have accompanied climate volatility and drought, disposal of urban and 

industrial sewage and wastes into the Lower Qu’Appelle and the consequent growth of algae in lakes 

along the valley.   

Since the 1940s these concerns have all led federal and provincial governments to consider the water 

supply and management issues for the water supply and water quality to Moose Jaw and Regina and 

throughout the Qu’Appelle Valley.  Major studies of water security, supply and quality for the two cities 

and the whole Qu’Appelle Valley became central considerations for the South Saskatchewan River Project 

Commission of Inquiry in 1952, the federal provincial Qu’Appelle River Basin Study in the 1970s and the 

Moose Jaw - Regina Water Supply Study of the 1980s.  All of these studies have identified the growing 

conflicts emerging between the requirements of growth and the needs of the environment.  Long term 

sustainable solutions are required, consistent with the needs of the natural environment of the 

watershed, a growing population and an expanding economy.  

The Upper Qu’Appelle Water Supply Project addresses all of these issues by developing a water supply 

structure that can complement the natural environment, adapt to the realities of climate change and 

provide a secure and sustainable water supply structure in support of the environment and economic and 

demographic growth.  

A requirement for long term water planning and the development of infrastructure in support of growth 

has most recently been identified in the Saskatchewan Government’s economic growth plan and water 

security initiatives.   

Saskatchewan is experiencing three infrastructure challenges that must be addressed concurrently. 

The first challenge involves addressing the infrastructure deficit from the past.  The second infrastructure 

challenge is to address the current growth in population and the economy that Saskatchewan is experiencing.  

The third infrastructure challenge is to prepare for future growth in the province.  

Government of Saskatchewan, October, 2012, p.16. 

Provincial growth brings an increasing demand for water and water services to satisfy domestic, agriculture, 

business, industry, environmental, recreation and power generation needs.  Saskatchewan will manage its 

abundant water resources to ensure continued availability for growth, access to clean drinking water, 

availability for recreation and overall quality as part of sustaining a healthy natural environment.  

Government of Saskatchewan, October, 2012. p.61 

In support of the provincial growth strategy the new Water Security Agency recognizes the need for long 

term water planning as part of the first goal for its 25 year water plan to “ensure the sustainability of our 

surface and ground water supplies” noting: 

Managing water demand and use may not fully address the needs related to economic and population growth 

in the province. Additional water infrastructure, including new reservoirs, pipelines, and canals may be 

necessary to secure the water needed for growth.  New infrastructure is costly to build and maintain, and 

requires significant ongoing funding. Long-term planning is needed to anticipate water supply needs, identify 

options to meet needs and design and construct new infrastructure.  

Water Security Agency, 2012. P.6.  
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The Upper Qu’Appelle Water Supply Project has been evaluated in this study to consider the long term 

social, economic and environmental requirements in the area stretching from the Qu’Appelle Dam 

through the Lower Qu’Appelle watershed that also contains the rapidly growing Moose Jaw-Regina 

Industrial Corridor and the potash and industrial potential that exists throughout the Qu’Appelle 

Watershed and the surrounding areas.  

In undertaking the work the project assessed the: 

1. Structure, cost and feasibility of the large billion dollar water supply project,  

2. Limitations that are being placed on growth through the lack of a secure water supply 

3. Timing of potential water shortages in the area. 

4. Outlook for demographic, economic and employment growth, including the value chain 

opportunities that might be available for the area from potash mining, irrigation and food 

processing, industrial development and urban growth. 

5. Anticipated benefits from the water supply project investment including: 

a. Direct construction and operating benefits for the conveyance 

b. Secondary indirect and induced benefits 

c. Contributions to provincial economic growth 

d. Sustainable employment growth 

e. Fiscal returns to federal and provincial governments.   

The economic evaluation allows the billion dollar investment requirement for the Upper Qu’Appelle 

Water Supply Project to be seen in the context of the sustainable economic, social, fiscal and 

environmental benefits of the investment and the contribution that a water based integrated economic 

platform can make to the long term development of the province.  The benefit cost ratio provides an 

estimate of the long-term effects and variability of the infrastructure investment.   

Investment in the water infrastructure, however, is by no means the only benefit that will be associated 

with investment in the conveyance.  Other benefits can be seen in such areas as: 

a. Improved regional water management to provide water supply capacity over a wide area of 

southern Saskatchewan during times of water volatility, surplus (flood) and deficit (drought). 

b. Long term water security to create a stable water supply environment for people and 

industry growing and locating into the area. 

c. Creating an agricultural value added supply chain to increase the benefits available from the 

Global Transportation Hub. 

d. Improved water quality throughout the Lower Qu’Appelle and its string of lakes from a more 

secure and stable water supply at volumes sufficient to meet the in-stream needs of the 

river and lakes through the valley.  

e. Recreational benefits for parks and recreational properties by stabilizing water levels. 

f. Green hydro-electric power and carbon benefits from spillway power generation.  

g. Formation of a backbone water supply network with potential to connect to local water 

supply systems that already exist to the south and southeast of the Moose Jaw – Regina 

Industrial Corridor.  

h. Creating a regional water safety valve for the diversion of waters from Lake Diefenbaker that 

might otherwise create flood risks elsewhere in the wider regional water supply system. 

i. Providing a prudent adaptation response to global warming and the uncertainties of both 

prolonged drought and periodic flood.  
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Saskatchewan also has an obligation to protect its natural environment and water resources.  While 

Saskatchewan has an abundance of water, management of Saskatchewan’s water resources and investments 

in water infrastructure will ensure future generations in our province benefit from enhanced water quality, 

clean drinking water and healthy lakes and rivers. 

Government of Saskatchewan, October, 2012. p.7 

Accordingly, the Upper Qu’Appelle Water Supply Project should be seen as a water infrastructure 

investment with benefits extending well beyond the construction and the time of the initial investment.   

Water is a foundation of Saskatchewan’s environment, economy and society.  Yet the province is 

becoming increasingly challenged by the demands of all three sectors on its water supplies.  Too often 

water supplies are not available in the right place at the right time.  This study has shown that in the 

Moose Jaw-Regina corridor and in surrounding areas there is a growing demand for water that must be 

addressed in the near future if major new development opportunities for sustainable growth in 

agriculture, mining, industrial and urban development are to happen.  

This issue of Saskatchewan water security is not new.  It has been around for decades as drought and 

flood and quality concerns.  Short term solutions have been adopted in each decade in the form of control 

structures on the Qu’Appelle in the 1940’s and 1950s, the construction of the Gardiner and Qu’Appelle 

dams to form Lake Diefenbaker and the construction of the Buffalo Pound Water Treatment plant in the 

1960s, a Granular Activated Carbon filter for the Buffalo Pound Water Treatment Plant in the 1980s and a 

continuing stream of studies in every decade that have looked for long term sustainable solutions. 

Yet the fundamentals of the water issues in the area are well known.  Lake Diefenbaker was developed to 

provide a secure water supply from central Saskatchewan to the four points of the compass, including 

into the Qu’Appelle Valley. While there is climatic variability in river flows, the existence of a 200 km lake 

provides the security of water supply and quality that is required to meet the water demands of a growing 

economy and an environment that is challenged with climate change that can bring both droughts and 

flooding to the area.  Regional water management to efficiently allocate water to the economy, society 

and environment is now shown as a requirement for sustainable economic, human and environmental 

development.   

Looking ahead, water is clearly of increasing importance to a planet that needs more food and fertilizer to 

feed a growing population.  In the past Saskatchewan has done little to develop its available sustainable 

water resource and manage them to meet the needs of a drought prone economy, an expanding fertilizer 

industry and a periodically threatened natural environment in the Lower Qu’Appelle.  

Yet water supply and quality issues in the Qu’Appelle valley continue.  With growth and industrial 

development in the Upper Qu’Appelle comes a growing demand for water and downstream water quality 

issues to compound an already volatile natural river regime. There is only a limited time that is now 

available to address these issues.  Taking a conservative interpretation of the water supply from the 

Upper Qu’Appelle, the growing industrial, municipal and environmental demands, the planning, licensing 

and construction times required for water management solutions there are very few years left for 

decision.  The stop gap approaches of past decades are unlikely to provide any sustainable solution.  

Longer term, sustainable solutions are required very soon to meet the water needs of the environment, 

the economy and the society.   

The Upper Qu’Appelle Water Supply project is shown in this socio-economic-environmental evaluation to 

meet the multi-purpose opportunities and issues required for a long term sustainable and long term 

solution to many of the issues of the economy, society and environment in an era of global warming.  
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The project shows positive benefit cost ratios over a fifty year period that can range from 1.5:1 to 2.7:1 

indicating that the benefits exceed the cost of investment in the project.  The benefits associated with the 

investment are large and substantial for the local area, Saskatchewan and for Canada.  The billion dollars 

of investment in the water supply project provide for a further seventeen billion dollars in agricultural and 

industrial investment.  Over four hundred thousand person years of employment will be created.  The 

fiscal returns to federal and provincial government from taxes, resource revenues and fees of thirty six 

billion dollars will be well in excess of any public investment in the water infrastructure.   

All sensitivity evaluations of the project have shown that returns are marginally higher taking into account 

the clear provincial requirements to adapt to climate change and the opportunity to increase the take up 

rates of irrigation development and to advance the levels of food processing in the province.  The use of 

extremely conservative future development scenarios and pricing assumptions also suggest that there is a 

reasonable probability that returns from the project could be even higher.  While there may be variations 

in levels and rates of development it is clear that there is still a requirement for a long term water supply 

solution, rather than the stop gap measures of the past that provide short term solution for a few years to 

be followed by a return to find further long term and sustainable solutions in the next decade. 

Yet the Upper Qu’Appelle Project is far more than an economic and fiscal calculus.  In reality it is moving 

forward the unfinished vision that had initially been held for the South Saskatchewan River Project while 

also providing water security and quality for much of the Qu’Appelle valley and south central 

Saskatchewan. The project offers the opportunity to create a regional water supply network to assist with 

the drought proofing and flood proofing for nearly half of the population of the province and improve 

water management options to respond to the volatile nature of river flows and precipitation.  

This analysis also suggests that there is some urgency to resolving the water supply issues.  Existing levels 

of growth are already laying the water demand foundations for water deficits in the region early in the 

next decade.  The planning, financing, construction and licensing requirements for the conveyance would 

require some six to seven years leaving only a short two to three year current decision window to proceed 

with the project.  It will be important to secure a long term sustainable water supply rather than a stop 

gap solution.  Priorities in this early water planning period will be to evaluate the institutional and 

financing structures for the conveyance in the context of provincial water regulation and management 

and the fiscal capacity of the government.   

Doing nothing is not an option!  Water limitations on growth are real and increasing.  The economic 

consequences of not acting will be reduced growth and lost fiscal revenues.  The Upper Qu’Appelle 

Conveyance provides a long term sustainable solution that creates economic, urban, agricultural and 

industrial security with environmental sustainability and beneficial synergies from the water supply 

system.  The long term utility and viability of the project comes from addressing the multiple interests and 

needs of the economy, irrigation and the environment within the single multi-purpose project.  

Finally, infrastructure capital costs only inflate over time.  The construction costs of the Gardiner Dam that 

amounted to $121 million in the 1950s and 1960s would cost over one billion dollars today.  Deferring 

decisions on the conveyance for forty years to await the growth in water demand would not only limit 

growth and opportunity, but will increase costs to over $5 billion on the basis of price inflation since 1972. 

The water security offered by the Upper Qu’Appelle Water Supply Project would be a transformative 

investment in Saskatchewan’s environmental, economic and social future creating new sustainable 

platforms for economic growth that the province, the Prairies and the world will need for generations to 

come. 
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