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Preface

The economic benefits of irrigation in the vicinity of Lake Diefenbaker have been regularly
debated, and occasionally revisited, since the 1952 Royal Commission found that the South
Saskatchewan River Project would be marginally beneficial. A significant review of the benefits
of expansion of irrigation was initiated by the Saskatchewan Irrigated Projects Association
(Clifton, 2008), and the economic impact of the Upper Qu’Appelle Water Supply Project
(UQWSP) was the subject of a comprehensive analysis commissioned by the South Central
Enterprise Region (Clifton, 2012).

Western Economic Diversification Canada (WEDC) commissioned Clifton Engineering Group
Inc. (Clifton) in 2019 to update the engineering and economic assessment of the UQWSP and
Westside Irrigation Project (WIP). Analysis of the projects was summarized in: Clifton (2020):
Upper Qu’Appelle and Westside Irrigation Projects Summary Document.  The analysis reported
herein is based on the updated capital and operating costs for the concepts presented in that
document.

Project capital and operating costs published in the above-noted Clifton report are based on
updated estimates for the project concepts proposed by AECOM (2012) and UMA-AECOM
(2006) for the UQWSP and WIP, respectively. The estimated economic impact published in the
Clifton 2020 Summary Report was based on the Clifton (2012) methodology and the Clifton
(2020) cost base, applying the Statistics Canada published provincial multipliers; this document
presents a more rigorous consideration of the economic impacts of the UQWSP and WIP.

To conduct analysis reported herein, Clifton engaged Dr Suren Kulshreshtha of the Department
of Agricultural and Resource Economics, University of Saskatchewan, assisted by Dr. Graham
Parsons and David Ross-Hopley (MA Econ.), to conduct this work.  This Team undertook a
rigorous assessment, developing a new economic input-output model for the projects. A full
spectrum of socio-economic impacts was considered, ranging from population growth and
impacts on communities to employment and contributions to GDP.  The model also tested
sensitivity to several factors including discount rates, rate of irrigation uptake and the potential
influence of the potash industry. This analysis updates economic analysis undertaken in earlier
irrigation feasibility studies (Clifton, 2020).

In all scenarios considered, investment in the two Water Projects was adjudged to be very
attractive with strongly positive Benefit Cost Ratios and other benefits accruing to these
developments.  While this preliminary analysis must be confirmed by further detailed study,
work to date indicates investment in these irrigation projects has the potential to transform the
agri-food economy of Saskatchewan while contributing to global food security and providing a
mechanism for sustainable adaptation to the impacts of climate change on the region.

Given the current COVID-suppressed economy, plus the scale and positive impact of these two
projects, it is an opportune time to proceed with this positive investment.

Dr. Wayne Clifton, PEng, FEC August, 2020
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1.0 Introduction 
For decades, Saskatchewan has experienced water security concerns. While steps have been taken to 
mitigate those concerns, the water security vision put forward by the Prairie Farm Rehabilitation 
Administration (PFRA) in the South Saskatchewan River Project (SSRP) during the 1950s has yet to be 
achieved. It may, therefore, appear that only a portion of the socio-economic benefits, that were expected 
to accrue, have been realized. 
 
Irrigation development in much of Central Saskatchewan is dependent on the existence of the Gardiner 
and Qu’Appelle Dams and Lake Diefenbaker on the South Saskatchewan River (Figure 1.1).  
 

 
Figure 1.1: Location of Water Projects 

 
The South Saskatchewan River was recognized as an important water source in southern Saskatchewan 
early in the 20th century. Although the findings of The Royal Commission on the South Saskatchewan 
River Project (1952) were not entirely favorable for the development of this South Saskatchewan River 
project (SSRP), the governments of Canada and Saskatchewan were convinced that development of a 
significant, secure and reliable source of water for the southern portion of the province was desirable. 
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The signing of a Federal-Provincial agreement in 1958 marked the official start of the SSRP with the stated 
purpose of irrigating 500,000 acres of irrigable land as well as other benefits to the area including a source 
of hydroelectric power, a source of rural and urban water supply, flood control, and recreation (Hogg et al., 
1952). 
 
The federal government, through the Prairie Farm Rehabilitation Administration (PFRA), built the Gardiner 
and Qu’Appelle River dams to impound water in the South Saskatchewan River valley creating the 200 km 
long Lake Diefenbaker (Figures 1.2 and 1.3).  
 

 
Figure 1.2: Gardiner and Qu’Appelle River Dams (Qu’Appelle River Dam, 2019) 

 
Figure 1.3: Gardiner Dam and Lake Diefenbaker (Hippostcard, n.d) 

 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FGardiner_Dam&psig=AOvVaw3n0Td6ZJ6VvjlVUHQMx3Is&ust=1584719720624000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOCoq53zpugCFQAAAAAdAAAAABAJ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hippostcard.com%2Flisting%2Faerial-view-gardiner-dam-diefenbaker-lake-gardiner-dam-saskatchewan-cana%2F17317675&psig=AOvVaw3n0Td6ZJ6VvjlVUHQMx3Is&ust=1584719720624000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOCoq53zpugCFQAAAAAdAAAAABAD
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Lake Diefenbaker brought a secure water supply to south and central Saskatchewan, creating an 
opportunity for significant irrigation development in the province, potentially comparable to the success of 
irrigation development in Alberta.  
  
The irrigation development potential in Saskatchewan can be seen by comparing the relative levels of 
irrigation from available water supplies in each province (Figure 1.4). While Alberta was able to irrigate 1.3 
million acres on less than 2 million cubic decameters of water, Saskatchewan irrigated less than 200,000 
acres with more than double the amount of available water storage in Lake Diefenbaker.  
 
Given the superior soil and favorable growing conditions in Saskatchewan, there is a clear opportunity for 
further irrigation development in the Province.   
 

 
Figure 1.4: Conceptual Comparison of Irrigated Acreages and Available Water Supplies in Alberta 

and Saskatchewan (Paterson Earth & Water Consulting Ltd., 2015; Clifton, 2008) 

 
This report considers two major irrigation developments -- the Upper Qu’Appelle Water Supply Project 
(UQWSP) and Westside Irrigation Project (WIP). The two Water Projects are unfinished pieces of the 
SSRP and aim to contribute to long-term water security in the South-Central Saskatchewan. Together they 
will create dedicated water storage and distribution systems on the east and west sides of Lake 
Diefenbaker to ensure sustainable water supplies for emerging agricultural, municipal, industrial and 
environmental needs.   
 
By a water conveyance channel East of Lake Diefenbaker to Buffalo Pound Lake, the UQWSP will add 
175,000 acres of irrigation, value-adding agricultural processing and a water supply for emerging industrial 
and municipal needs. The majority of irrigable acres will be directly North-East of Moose Jaw and Regina 
(Figure 1.5).  
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Figure 1.5: General Arrangement of the 2012 UQWSP 



 Two Water Development Projects R6163 10 
A Socio-Economic Evaluation of the 

Upper Qu'Appelle Water Supply and the Westside Irrigation Projects 
 
 
 
 
 
By a water conveyance West of Lake Diefenbaker, the WIP will add as much as 340,000 acres of irrigation, 
value-adding agricultural processing and emerging municipal needs. In bulk, the acres will be directly 
South-East of Saskatoon (Figure 1.6). 
 

 
Figure 1.6: Westside Irrigation Project Location 
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 Social, Economic and Environmental Justification for Water 
Infrastructure 
Water infrastructure investments are justified on social, economic and environmental grounds. Economic 
justification for water projects includes upstream and downstream project costs and benefits to various 
stakeholders. Thus, costs for the two water projects can be considered against economic prosperity 
generated from agriculture and the wider economy, as well as the secondary economic, social and 
environmental benefits from secure water supplies.  
 
Agriculture is a cornerstone and largest renewable sector of Saskatchewan’s economy with great potential 
for continued growth through the 21st Century. Resultingly, water security and irrigation will be an essential 
requirement for continued growth and diversification of the provincial economy facing an uncertain and 
unpredictable future climate.   
 
At the producer level, secure water supplies result in increased yields, more stable crop production and 
new crop options compared to dryland farming.  Creating opportunities for farmers to grow higher value-
added crops, integrate livestock production and eventually, when agricultural production volumes warrant, 
become the foundation for a wide range of food processing investments.    
 
Figure 1.7 provides an illustration of the primary and secondary diversified impacts of a water project. 
Table 1.1 identifies examples of the scope of some of these impact areas. Economic justification is 
strengthened by the long life of water infrastructure, where appropriate engineering design and 
maintenance can operate for centuries.  
 

 WATER PROJECT 
DEVELOPMENT WATER PROJECT OPERATION 

      

LE
VE

L 
O

F 
B

EN
EF

IT
S 

  
 

  SECONDARY 
DIVERSIFIED 

IMPACTS 
SECONDARY 
DIVERSIFIED 

IMPACTS SECONDARY  
DIVERSIFIED 

IMPACTS 
PRIMARY 
IMPACTS 

DIRECT PROJECT EFFECTS 
SIZE OF BENEFITS GROWS OVER TIME 

Figure 1.7: Primary and Secondary Effects of Projects Growth over Time 
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Table 1.1: Scope of Primary and Secondary Economic, Social and Environmental Effects  
of the UQWSP and WIP (Clifton, 2008) 

Primary Direct 
Benefits 

Secondary Diversified Benefits 

Water Management, 
Security & Infrastructure 

Social, 
Economic and 
Fiscal Effects 

Other Environmental 
Benefits 

Construction Impacts 
Long Term Water 
Security 
Agricultural Income 
Benefits 
Water Revenues and 
Supply for Agriculture, 
Industry and 
Municipalities 

Regional and Community 
Water Distribution 
Networks 
Improved water 
management options for 
the Saskatchewan and 
Qu’Appelle Watersheds  
Drought Protection 
Improve domestic water 
supply 

Improved 
Investment 
Climate 
Improve parks 
and recreation 
Agri Food Value 
Chain 
Development  
Threshold levels 
of irrigation for 
manufacturing 
Power Generation 
Potential 
Sustainable Rural 
Communities 
Population 
Increases 
Lower Drought 
Payments by 
Government 
Lower Crop 
Insurance Costs 

Lower Qu’Appelle Lakes 
& River Water Level 
Stability  
Increased wetlands 
Carbon sink benefits from 
irrigation and sustainable 
wetlands. 
Increased Water Storage 
and Improved Adaptation 
Options for Global 
Warming 
Improved Fish & Wildlife 
Habitat  
Recreational Benefits 

 
 

 Competing Uses for Lake Diefenbaker Waters 
While expanding irrigable acres around Lake Diefenbaker can provide significant long-term benefits for the 
agricultural value chain, there are also competing uses for water.  Since dam construction, SaskPower has 
managed water release to create hydro power. While hydropower is a renewable resource and an 
important component of the Saskatchewan economy, provincial expansion of irrigable may only marginally 
negate hydropower generation.  
 
A study undertaken by WSA (Table 1.2) finds that Lake Diefenbaker reservoir consistently meets 
Operating Plan flow requirements and that currently, Lake Diefenbaker only spills water under High Flow 
extreme precipitation years. It is possible that with sophisticated reservoir water management, former 
spillage may be used for irrigation.  
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Table 1.2: Lake Diefenbaker Annual Flows, Allocations and Outflow  
(Saskatchewan Watershed Authority, 2012) 

 
 

Another benefit of diversification could be gradual departure from less sustainable alternatives. For 
instance, the Water Projects offer the opportunity for crop diversification and diminished export of water 
intensive dryland crops or the development of ethanol as a sustainable alternative to gasoline.  
 
Despite the numerous benefits associated with Water Projects, they remain incomplete. In part irrigation 
development has been obstructed by insufficient demand for Saskatchewan high-value agricultural 
products, lower rates of provincial population growth and an inconsistent policy framework for irrigation 
infrastructure development.  Each of these is discussed in more detail below in the context of the first half 
of the 21st Century. 
 

 Emerging Opportunity for Saskatchewan Agricultural Services and 
Products 
Saskatchewan is recognized as a world-class food producing region. Recent formation of the Protein 
Industries Supercluster reinforces the importance of this Canadian region in maintaining world food 
supplies for expanding global opportunity. The addition of water security will enhance the ability to feed the 
world, support regional adaption to climate change and offer economic resiliency to Canada, 
Saskatchewan and regional Rural Municipalities.  
 
Today, Agriculture remains a cornerstone of the Saskatchewan economy. Further, Saskatchewan is a 
major global exporter of agriculture products, including potash and fertilizer. In decades past, the province 
has seen export growth of some of these key commodities.  Part of the driver of the export growth for 
Saskatchewan products is from a growing population and increasing per capita food consumption. Global 
food supplies are constrained by an increasingly scarce global water supply. Some 2.7 billion people suffer 
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water scarcity for at least one month of the year. By 2025 two-thirds of the population may face water 
shortages (World Wildlife Federation [WWF], 2019).  
 
In the context of the emerging water scarcity agricultural practices will need to evolve to more sustainable 
and prolific food production, creating international opportunity for Saskatchewan’s agricultural products and 
potash.  
 
In general, Saskatchewan exports to Asia increased from $2.3 billion in 2005 to $8 billion in 2016 
(Saskatchewan Government, 2018).  In response, Canada has entered into the Comprehensive and 
Progressive Agreement for Trans-Pacific Partnership (CPTPP) with Australia, Japan, Mexico, New 
Zealand, and Singapore to establish its global agricultural trading presence. 
 
Saskatchewan has a volatile climate that will only grow more volatile with climate warming, making water 
security an essential foundation for sustainable agricultural production and diversification.   While evidence 
from local and global markets indicates continued economic opportunity and success for Saskatchewan, 
water security will remain a critical factor in sustained provincial prosperity.  
 

 Local Population Changes 
Future population growth will not directly expand water demand due to efficiency improvements in water 
use. However, it is closely related to emerging water demands since a larger Saskatchewan population will 
require a more robust economy to support its citizens, which will likely increase regional water use.   
 
A comprehensive economic analysis of the UQWSP project (Clifton, 2012) considered recent population 
outlooks between a few local jurisdictions - towns, cities, bedroom communities etc.  These demographic 
trends were extrapolated into the future using a medium growth rate of 1.12% per year and high and low 
sensitivities of 0.33% and 1.74% respectively.  
 
Since the 2012 report, a new census (Statistics Canada, 2020) determined that population continued to 
grow in the Regina and Moose Jaw area at even higher rates of growth, suggesting former growth rates 
may have been understated.  This analysis, however, has maintained the conservative annual growth rate 
of 1.12%.  
 
Evidence shows that this area could conservatively see a population growth of 200,000 people by 2071 to 
reach 476,000 in the region. This is a significant increase that will require major investments to meet all 
economic requirements and potentially expand water demand. (See Figure 1.8 and Table 1.3) 
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Figure 1.8: Projected Future Population of Regina (Statistics Canada, 2020) 

Table 1.3: Projected Medium Annual Growth Rate for Moose Jaw – Regina and Area (2020) 

 Year 

Medium Annual Growth Rate 
(1.12%) 

2021 2031 2041 2051 2061 2071 

 Population 

Regina 227,425 254,219 284,171 317,651 355,075 396,909 

Moose Jaw 35,831 40,052 44,771 50,046 55,942 62,533 

Pense 621 694 775 867 969 1,083 

Belle Plaine 90 100 112 126 140 157 

Grand Coulee 686 767 857 958 1,071 1,198 

Pilot Butte 2,259 2,526 2,823 3,156 3,528 3,943 

Balgonie 1,866 2,086 2,332 2,606 2,913 3,257 

White City 3,276 3,662 4,094 4,576 5,116 5,718 
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Table 1.3: Projected Medium Annual Growth Rate for Moose Jaw – Regina and Area (2020) 

Edenwold 246 275 308 344 385 430 

Institutions 700 600 600 600 600 600 

Total 273,001 304,982 340,843 380,930 425,739 475,828 

 
 

 Stable Policy and Financing Frameworks for Irrigation Infrastructure 
Development 
Under the master agreement for Implementation of the SSRP the federal government was to build the two 
dams creating Lake Diefenbaker. For its part Saskatchewan would support the expansion of irrigation by 
investing in water distribution infrastructure and supporting farmer investments in irrigation equipment.   
 
Over the last thirty years of the 20th century the local levels of irrigation support have stopped and started 
with changes in government.  There was little policy or program stability to allow dryland farmers or food 
processors to invest in the new emerging farm and food sectors.  In addition, federal support for the sector 
through PFRA disappeared with the end of the agency in 2013.  
 
This irrigation policy uncertainty in Saskatchewan was in stark contrast to Alberta where irrigation 
infrastructure upgrades were followed with continued support for on farm irrigation and food processors 
were supported by a Canada-Alberta Nutritive Processing Agreement.  
 

 Report Outline 
This report updates the Upper Qu’Appelle Water Supply System, Economic Impact and Sensitivity Analysis 
(Clifton, 2012) and the Economic, Social and Environmental Benefits of Expanding Irrigation in the Lake 
Diefenbaker Region (Clifton, 2008), focusing on the economics of the UQWSP and WIP, including costs 
and revenues for investors, Saskatchewan, and Canada. The report includes an overview of the economic 
methodology and analytical assumptions in Chapters 2 and 3, presents analytical results and sensitivities 
in Chapters 4 and 5, offers further discussion on results in Chapter 6 and provides a summary and 
conclusions in Chapter 7.  A Statistical Appendix provides the basic data from the evaluation for both 
Water Projects.   
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2.0 Methodology 
This economic analysis employs similar methodology to that applied by Clifton (2008, 2012), estimating the 
social, economic and environmental impacts of the UQWSP and WIP over a 50-year period through the 
following five steps: 
 
• Defining the impact area that will be affected by the Water Infrastructure. 
• Developing an economic outlook for the impact areas of the UQWSP and WIP. 
• Measuring the direct, indirect and induced effects on the economic impact area that result from the 

introduction of the Conveyance. 
• Calculating Benefit Cost Ratios for the Project over a 50-year period. 
• Completing a Sensitivity and Risk Analysis of the findings. 
 
The following sections describe the methodology used in the analysis, beginning with a review of the 
economic impact framework followed by a discussion of the input-output model and the measurement of 
impacts.  
 

 Economic Impact Evaluation Framework 
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.  These effects 
are not limited to direct users of the water supplies, rather, they extend from the countryside to larger cities 
and the rest of Canada.  As a result of these economic linkages, public expenditure often finances some or 
all the investments in regional water distribution works. Therefore, it is important to understand the extent 
and scope of benefits (economic and fiscal) that can be expected from such investments. 
 
For this analysis, final estimates of impacts are derived from four main sources: 
 
1. UQWSP and WIP cost data generated by UMA-AECOM engineering studies (2007; 2009; 2012a; 

2012b; 2012c).  
2. Data from Statistic Canada (2020) on Inter-Industry relations.  
3. Data from Alberta based studies (Paterson Earth & Water Consulting Ltd., 2015; Irrigation Water 

Management Study Committee, 2002) regarding irrigation development and the associated agricultural 
activities made possible by the water supply investments. 

4. Conceptual information from Clifton-Wood (2020) feasibility studies that updated previous irrigation 
development work. 

 
All these main data sources have been updated with the latest industry and economic information when 
available. The data sources establish the project activities and the resulting inter-industry economic effects 
by using a newly developed regional Input-Output Irrigation Model.  
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This analysis aims to evaluate all of the direct, indirect and induced impacts of the UQWSP and WIP 
investments in the context of the provincial and national economies. Figure 2.1 provides a schematic 
overview of the methodological analysis. 

 

 
Figure 2.1: Methodology Flow Chart (Clifton, 2008) 

 
 Concepts of Economic Impacts 

One way for economic impact generation is through new direct investments in capital and operating costs 
in a given economic system.  Further secondary impacts occur as a result of increased demand to linked 
industries. For example, increasing irrigation requires agricultural producers to spend money to purchase 
irrigation machinery and equipment, build infrastructure to bring water from the source to the fields, and for 
other related activities.   
 
These new investment expenditures send a signal to linked firms to expand their output to meet this new 
demand.  Increased demand for these goods and services triggers increases in their respective production, 
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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 and services for their own needs thereby creating more 
demand for goods in the economy.   
 
These economic impacts can be classified under various categories.  The three most common categories 
of economic impacts are direct, indirect and induced. In the long-term additional agglomeration economies 
may arise. 
 
• Direct Impacts are the economic activities undertaken directly related to and made possible by the 

existence of the UQWSP or WIP.  These include various types of expenditures incurred for the 
construction of the pump and booster stations, the canals and spillways as well as ongoing operational 
requirements, the new mines and industrial projects, increased irrigation and agricultural value-adding 
blocks  – all made possible by the water supply provided by the Water Projects.   

 
• Indirect Impacts result from expanded demand for products arising to support the activities of the direct 

impact (in this case all activities listed above). Newly created demand levels trigger production of these 
goods by other industries in the region or elsewhere, which, in turn, increases their input purchases 
either locally or outside the region. This process continues until all the goods needed for the expansion 
are produced.   

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

contribution to either the direct or indirect impact level.  Consumers are owners of the labor resources 
that are employed through investment in the Water Projects, newly earned income fuels demand for 
consumer goods and services.  Except for savings and direct taxes, all this earned income is spent within 
the economy.  These expenditures also expand demand for products from various sectors in the 
economic system, creating further rounds of economic impacts well beyond the initial direct and indirect 
economic impacts. 

  
• Agglomeration economies related linkages emerge when a larger number of companies, services and 

industries locate in close proximity and all benefit from cost reductions and gains in efficiency. These are 
long run effects that may be reasonably expected from the Water Projects. 

 
Total economic impacts of a project are a result of all direct, indirect and induced changes as described 
above. Figure 2.2 shows the process impact generation considering economic linkages. 
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Figure 2.2: Concepts of Economic Impacts (Clifton, 2008) 
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2.2.1 Input – Output Model 
Input – Output (I-O) Models are one method for evaluating economic impacts. These models are demand 
driven models; models assume that if there is some new demand the producing sector would expand 
production to meet it. The starting point in developing such models are the Supply and Use Tables 
published by Statistics Canada. These tables of sales and purchases (called transactions) between any 
two good producing sectors, or between a good producing sector and a final demand sector.     
 
Economic impacts of a change in demand for a product are estimated by manipulating the transactions 
matrices such that the demand is the determining force for change in production. Thus, in this sense, every 
change creates a reaction within the economy for the sector where that demand is housed, as well as the 
other sectors. It is these other sector changes that become the indirect impact from the initial change in 
demand.  
 
Magnitude of total economic impacts depends on the degree of interdependence (or connectivity) within 
the economy and the degree of leakages (money being spent outside the region). Higher leakages lower 
the total economic impact of an initial change.   
 
The economic impacts of the project are not limited to Saskatchewan. Capital investments in any one 
province will create increased demands for goods and services in the rest of Canada, as well in the rest of 
the world. Hence, I-O models can be used to estimate economic impacts on other regions of Canada 
(Grady, 1988; Bureau of Reclamation, n.d).  
 
The process of determining impacts involved the following steps (DFO, 2020):  
 
• Firstly, definition of all the direct capital and operational costs resulting from or associated 

with the Water Project.  
• Allocating those costs to appropriate commodity groups. 
• Development of an updated provincial irrigation I-O model based on 2016 Supply and Use 

Tables (Statistics Canada, 2020). 
• Inputting the commodity group allocations into the developed I-O model to measure total 

impacts.  
 
Criticisms of Input Output Models 
There are some referenced analytical issues with I-O model analysis:  
 
• Firstly, models are static. There is no time dimension attached to their impact estimates. 
• Secondly, the models are linear; proportionality is maintained amongst inputs and outputs. For 

example, if the model establishes that 5 jobs are created for every million of expenditure, that 
applies to the first million of expenditure as well as for every subsequent million dollars spent.   

• Finally, I-O models fail to incorporate macroeconomic feedback effects of interest rates that may 
be overstate impacts.  
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2.2.2 Benefit Cost Ratio Analysis 
Benefit cost ratio analysis provides a means to evaluate the economic desirability of a specific project or 
policy. Benefits are measured through gain in economic well-being of  
the society at large, whereas the costs are associated with the opportunity cost of the resources diverted 
for the project. A project is considered economically desirable if its benefits exceed the associated costs; if 
the benefit cost ratio (BCR) is greater than one. Such a project is believed to improve the well-being of the 
people.  
 
The benefit cost analytical framework is based upon identifying the incremental effects of the Water 
Projects. That is, to estimate the impact – costs and benefits – that are over and above what would have 
occurred without the Conveyance.  
 
Since a project typically produces benefits and costs over a period of time. All benefits and costs are 
converted into present value form using a discount rate.  
 
 

𝐵𝐶𝑅 =  
𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑠

𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐶𝑜𝑠𝑡𝑠
 

 
In the BCR, income of the people is taken as a change in their well-being, while capital, operational and 
total costs can all be considered as costs.  In this report, BCRs are evaluated in the following way: 
 

𝐵𝐶𝑅 =  
𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑐𝑜𝑚𝑒

𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠
 

 
Project BCRs can be quite high for long lived water delivery projects, particularly because agricultural 
building blocks can have relatively small associated capital costs and significant value-adding 
opportunities.  
 
In addition to BCR analysis, this report provides another measure – the Growth Ratio (GR). The GR 
considers economic growth as GDP over capital costs 
 

𝐺𝑅 =  
𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐺𝐷𝑃

𝑁𝑒𝑡 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐶𝑜𝑠𝑡𝑠
 

 
2.2.3 Social Discount Rates for Long Term Water Projects 
Selecting a discount rate to calculate Net Present Values for BCRs has an impact on perceived project 
viability, and therefore is a key decision to be made in undertaking project assessment.  
 
Values today are worth more than the same value in the future. Social discount rates are a financial 
concept that define future cash flow in the present value. Using a discount rate to convert future impacts 
into present value is done for comparison and BCR analysis. More precisely, discounting is done using the 
following equation: 
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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. 
 

As the index year (j) gets larger and is further away in the future, the benefits and costs become smaller.  
Similarly, as the discount rate (i) gets larger, the smaller the present value of costs and benefits occurring 
in any future year.  
 
Two bases are offered for the value of the discount rate: 
 

1. Private discounting considers the return available from investing the same funds in the 
marketplace. Since 1957, stock market benchmarks (S&P 500) suggest annual nominal returns of 
around 8% (Wohlner, 2020).  
 

2. 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 
private discount rate when the capital market is imperfect or when there are large non-monetary or 
external effects.   
 
The social discount rate is generally lower than market rates.  This suggests sometimes 
government or industry is willing to invest at lower rates of return if they can see longer-term 
benefits from a project, such as projects with very long lives, large environmental consequences or 
many intangible benefits such as large multi-purpose water projects.  
 
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 a different social discount 
rate than that provided by the financial markets. Similarly adapting to the new realities of climate 
change would warrant a social discount rate below the financial market rate. 

 
For very long-lived projects and particularly where a substantial proportion of the benefits occur well into 
the future, the use of discounting with a standard private discount rate creates a bias against project 
acceptance.  A project with benefits well beyond present day should not have future value discounted as 
much. 
 
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 
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present’ and are often too high to account for the public interest in long-term resource 
conservation.  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.“ 

  
Theoretical literature and international practice show a wide range of approaches in interpreting and 
choosing a social discount rate.  Under the Obama Administration, the US EPA selected discount rates 
from 2.5 to 5%, opting for the lower rates for environmental projects with long lives (Kausker, 2017). 
 
Public administrations have begun to identify the need for a new look at long-term discounting. In 2016, a 
global evaluation of literature on discounting major environmental projects was undertaken by a panel of 
specialists (Martinez, 2016).  The review identified a virtual unanimity of expert opinion regarding the need 
to modify the approach to intergenerational environmental discounting with: 
 
1. 98% recommending a reduction in discount rates.  
2. 87% favored adjusting the discount rate to the time horizons. 
3. 86% supporting use of a declining discount rate (DDR) with use of a hyperbolic rather than an 

exponential discount factor. Hyperbolic discounting causes the penalty in the future to tend 
asymptotically towards zero over time, thus offering great promise as an option in projects that stretch 
over centuries (Scrieciu, 2013).  

 
The global recession arising from Covid19 has led central banks to lower their interest rate expectations for 
the foreseeable future and should be considered in selecting an appropriate discount rate.  
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3.0 Assumptions  
There are two critical assumptions in the economic analysis of a major water infrastructure project. Firstly, 
is selecting an appropriate project life and discount rate – selections that include sufficient time for full 
benefits to be realized and considered.  Secondly, determining the Water Project direct linkages and when 
they occur; the building blocks. Building block determination is particularly difficult because of 
agglomeration effects, namely, will water infrastructure improve the investment climate to warrant 
additional private investment.  
 
The updated economic model is conservative in its assessment to avoid overstating economic benefits. For 
example, in Alberta, irrigation works have been prolific and supported widely by government. This has 
resulted in fast uptake of crop irrigation and significant value-adding building blocks (For example, several 
large Potato Processing Plants). Without widespread support, Saskatchewan does not present an 
analogous situation; irrigation is less established here. Hence, the sensitivities that have made irrigation in 
Alberta successful represent the upper-bound of this analysis.  
 

 Project Life and Discount Rate 
The UQWSP and WIP are large water infrastructure schemes whose lives are expected to last at least 50 
years and probably much longer. With proper operation and maintenance and any required rehabilitation 
the systems should have a working life of over 100 years. Similar water projects in southern Alberta 
including the St. Mary’s Irrigation District and the Eastern Irrigation District canals in southern Alberta both 
date from the early 20th Century. 
 
A 50-year project life was selected for analytical purposes to recognize the intergenerational long-term use 
of the water infrastructure. 50 years is a time frame within which most of the incremental benefits of the 
project can come into existence. Irrigation development may take many years before all irrigable acres can 
be brought into operation.  Food processing opportunities can only be realized when threshold levels of 
agricultural production to support food processing investments, have been reached.   
 
For the purposes of UQWSP and WIP analysis, a 2.5% discount rate has been used as it is consistent with 
the broader rationale for rate setting and 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 at 1% and 5% rates. 
 

 Building Blocks 
The analysis contained aims to consider agricultural building blocks that would be a direct result of the 
Water Projects, excluding building blocks that could be supplied by the status quo. Building block selection 
is informed by two levels of analysis:   
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• Firstly, use of the Southern Alberta Irrigation Projects as a guide to establish potential agricultural 

building blocks.  
• Secondly, working backwards (back-casting) from building block capacities to balance projected primary 

production with projected building blocks. For example, a 50,000 head per annum slaughterhouse 
depends on the availability of 50,000 cows from feedlots, cow-calf and backgrounding operations.   

 
Agricultural building blocks are highly influenced by the crop mix. The proposed mix (Table 3.1) is aligned 
with increasing agricultural market demands – pulse crops and livestock – and the crop mix found in 
Albertan Irrigated acres (Figure 3.1). Cereals and forage do maintain a reasonable share to support 
building blocks as feedstocks and as high-value feed. 
 

Table 3.1: Proposed Crop Mix for Agricultural Building Blocks 

Year 10 20 30 40 

Cereals 45% 40% 35% 30% 

Oil Seeds 35% 30% 25% 15% 

Pulses 16% 21% 25% 30% 

Vegetables 1% 5% 5% 10% 

Forage 3% 5% 10% 15% 

 

 
Figure 3.1:  Major Crops Grown on Irrigated land in Alberta  

(Paterson Earth & Water Consulting Ltd., 2015) 
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In determining agricultural building blocks, the relative building block contribution of each agricultural sector 
in Alberta was extrapolated to the Saskatchewan context. Extrapolation was informed by considering the 
relative size of the UQWSP and WIP to Albertan Irrigation.  
 
In the long-term, it is foreseeable that the UQWSP would capture similar agricultural building blocks as 
those in Alberta. Establishing the following agricultural building blocks:  
 
• Beef livestock production and value-added processing; 
• Pork livestock production and value-added processing; 
• Dairy production; 
• Vegetable production and value-added processing; and, 
• An Ethanol Plant.  
 
Uptake of agricultural building blocks depends on irrigable acres uptake. Based on irrigation uptake rates 
found elsewhere in the province, this analysis has a baseline irrigable acres uptake rate of 20 years 
beginning at the onset of canal operation.  
 
However, because of the uncertainty surrounding uptake, sensitivity has been included in analysis. 
Namely, the model has also been run with a slower uptake rate of 30 years.  
 

 Building Block Back-Casting 
To test the reasonableness of the building blocks, proposed UQWSP blocks were back-cast to confirm that 
development remained within the constraining parameters of 175,000 irrigable acres; while back-casting 
was not undertaken for the WIP, similar ratios of production to acreage can be expected. Back-casting was 
informed by agricultural production specifications (Paterson Water & Earth Consulting Ltd., 2015; 
Government of Manitoba, 2019).  
 
Land Requirements for agricultural building blocks: 
 
• Ethanol Plant: At project maturity feed stock requirements are $17 million dollars per annum. Irrigable 

acres have the capacity to provide for $510 feedstock per acre, resulting in a total land requirement of 
approximately 33,000 acres. 

• Vegetable Processing (Potato Processing): Major potato processing plant, such as the Simplot II plant in 
Manitoba processes 300,000,000 lbs of potatoes accounting for approximately $125,000,000 in revenues 
(2019) . Based on the 365 cwt/acre (36,500 lbs/acre) potato yield (2019), to support the Simplot plant 
requires approximately 8,200 acres (inclusive of crop rotations).  At project maturity all of the UQWSP 
potato operations are projected to generate a total revenue of approximately $83,000,000. Based on the 
ratios – of revenues to land – found in Manitoba, the total acre requirements are 5,500. To avoid 
overstating economic benefits, potato production acres have been assumed to be at least 10,000 acres.  

• Meat Processing: Involves cow-calf operations as well as hog growing; 
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• At project maturity total cow-calf pasture requirements are 75,000 acres for 100,000 calves and 
cows (Thomas, 2017). Feedlots require even less irrigated area, resulting in a total acre 
requirement of 100,000 in support of the proposed beef industry. 

• At project maturity pig requirements are 75,000 animals. Grower-Finisher plants require 40 acres 
for 11,500 pigs, resulting in a total acre requirement of 271. 

 
Approximately 145,000 irrigable acres are required in support of proposed agricultural building blocks, 
leaving an additional 30,000 for feedstock production. 
 

 Building Block Emergence 
Building blocks arise following water infrastructural development. Once the UQWSP and WIP infrastructure 
is complete there will be some immediate recipients.  
 
• Firstly, the earliest adopters of irrigation. Those producers will receive the economic benefits associated 

with enhanced crop yields.  
• Secondly, those building blocks that only depend on a secure water supply. 
 
Other direct building blocks will later develop depending on the proliferation of their backward linked 
blocks, namely agricultural producers. There are a few value-adding chains to note (Figure 3.2).  
 
• Firstly, is the slaughterhouse, feedlot, cow-calf and irrigated acres value chain. Value adding 

slaughterhouse building blocks (50,000 head per year) can only arise with proliferation of the subsectors 
they depend upon.  

• Secondly, the ethanol plant and the proliferation of cereal crop production.   
• Finally, those industries responsible for processing and later packing vegetables, pulses and oil seeds.  

 
Building blocks for the UQWSP are presented in Table 3.2, followed by those for the WIP in Table 3.3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://hereford.org/wp-content/uploads/2017/08/0817_IrrigatedPasture.pdf
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Figure 3.2: Value-Adding Linkages Flow Chart 
Table 3.2: UQWSP Building Blocks Presented Cumulatively 

Year 10 20 30 40 50 

Irrigated Acres 43,750 131,250 175,000 175,000 175,000 

Cows and Calves on Pasture 12,000 90,000 90,000 90,000 90,000 

Large Feedlot Equivalent (10,000 Head per Annum) 1 6 6 6 6 

Slaughter House (50,000 Head per Annum) 0 2.5 2.5 2.5 2.5 

Hog Barn (13,000 Head per Annum) 1 4 4 4 4 

Ethanol Plant (20,000,000 Liters per Annum) 1 1 1 1 1 

Dairy Enterprise (120 Cows) 2 4 4 4 4 

Integrated Potato Processing and Packing ($20 Million in 
Annual Revenue) 0 1 2 3 3 

Greenhouse (6,500,000 kg of Tomatoes per Annum) 0 2 4 4 4 

 

Pulses Fresh Pack Plant and 
Processing 

Oil Seeds 

Vegetables 

Cereals 

Forage Cow-Calf Operations, 
Hog Barns 

Ethanol Plant 

Slaughterhouse 
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Table 3.3: WIP Building Blocks Presented Cumulatively 

Year 10 20 30 40 50 

Irrigated Acres 83,500 250,500 334,000 334,000 334,000 

Cows and Calves on Pasture 22,950 171,900 171,900 171,900 171,900 

Large Feedlot Equivalent (10,000 Head per Annum) 1 11 11 11 11 

Slaughter House (50,000 Head per Annum) 0 5 5 5 5 

Hog Barn (13,000 Head per Annum) 2 7 7 7 7 

Ethanol Plant (20,000,000 Liters per Annum) 2 2 2 2 2 

Dairy Enterprise (120 Cows) 4 9 9 9 9 

Integrated Potato Processing and Packing ($20 Million in 
Annual Revenue) 0 2 4 6 6 

Greenhouse (6,500,000 kg of Tomatoes per Annum) 0 4 8 8 8 

 
 
The model is nuanced regarding the emergence of building blocks. When applicable, the following 
assumptions were made for building blocks: 
 
• The building block will take some time to build; 
• Peak production will not occur as soon as the building block emerges; and, 
• Value-adding building blocks depend on proliferation of backward-linked industries. 
 
Those applicable building blocks are identified in Table 3.4:  
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Table 3.4: Assumptions of Each Building Block 

Building Block Assumptions 

Slaughter House and Dairy Processing 

• A significant amount of construction is required. 
• Depends on ample livestock and proliferation of feedlots. 
• Several approvals required. 
• As a result, it will require at least two years for 

development. 
• Production progresses from 50% in the first year to 100% 

in the second. 

Standard Ethanol Plant and Vegetable 
Processing 

• Large effort for approval, arrangements and construction. 
• As a result, it will require at least two years for 

development. 
• Production progresses from 50% in the first year to 100% 

in the second. 
• Will depend on sufficient feedstock supplies from forages 

and cereals, or vegetables. 

 
 

 Economic Value of Irrigation in Alberta 
The irrigation experience of Alberta illustrates what can reasonably be expected from irrigation expansion 
in Saskatchewan and the expected building blocks. The Economic Value of Irrigation in Alberta (2015) 
study provides a comprehensive economic assessment of the Albertan irrigation industry. Alberta has been 
developing irrigation since the late 1800s, establishing a total of 690,000 hectares which accounts for 
almost 70% of Canadian irrigated area. Most of the Albertan irrigated acres – 98% – occurs in the South 
Saskatchewan River Basin (SSRB). The SSRB produces a diverse set of high-value crops that cannot 
grow under dryland conditions, including potatoes, hybrid canola seed, dry beans, sugar beets, and a 
variety of fresh vegetable crops. Many of these crops are processed into value-added products.  
 
The study finds that crop yields are significantly greater under irrigation than dryland acres. Irrigation also 
provides production stability adding to on-farm constancy, both of which contribute to optimizing 
performance. In 2015, irrigation generated about four times the net return compared with dryland for spring 
wheat and barley (Table 3.5). Irrigated croplands produced an average revenue of $1,147/ha compared to 
$260/ha for dryland acres. While irrigated acres only accounted for 4.7% of the provinces cultivated land, it 
generated 19% of total primary agricultural sales. 
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Table 3.5: Net Returns of Irrigated Crops (Paterson Earth & Water Consulting Ltd., 2015) 

 
Attracting value-adding food processing building blocks depends on consistent production of high-quality 
crops, livestock, and an assured water supply. As a result of irrigation, significant food processing has 
been established in Alberta, including Lantic Inc. (Rogers Sugar), Lamb-Weston Inc., McCain Foods Ltd., 
Cavendish Farms, Old Dutch Food Ltd., Viterra Inc., and Spitz Canada. 
 
The economic environment created by the irrigated agriculture sector in Alberta is well documented and is 
accepted as a surrogate for similar irrigated development in Saskatchewan where the economics of the 
agricultural industry are very similar.   
 
The main differences that have existed in irrigation policy between Saskatchewan and Alberta since the 
1970s has been the stability of the Alberta irrigation investment climate to upgrade and maintain the water 
infrastructure and federal and provincial financial incentives to attract food processing investment to the 
area. 
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4.0 Analytical Results 
 UQWSP Analysis 

4.1.1 UQWSP Capital Expenditures 
The foundation of the costing work are the reports by AECOM (2012) that estimated the 2012 capital and 
operations costs for the Pump Station, Canal, Booster Station, Spillway, and Reservoirs (Clifton, 2020). 
Updating the 2012 costs relied on several price indices from Statistics Canada, selecting those indices 
most pertinent to UQWSP deliverables.  
 
The use of Price indices was supplemented by updating the cost estimates for deliverables that were 
deemed likely to have exhibited unique price fluctuation from 2012 to 2019 and could not be reconstructed 
using Price Indices. Some of the significant cost items were reviewed separately due to their impact on the 
analysis and were based upon current tendered prices.  
 
The start of an economic analysis for the UQWSP is the capital investment required for the water 
infrastructure. For the project, capital investment will come from both public and private sectors. The total 
cost of developing the water supply is estimated at $1.48 billion (Table 4.1), which is expected to be a 
major public cost. Other on-farm related infrastructural investment would be about $788 million, for a total 
cost of almost $2.27 billion. On the top of these investments are the agricultural building blocks which 
would require an investment of almost $0.7 billion. Thus, in nominal funds, the project in its entirety would 
require a capital investment of $3 billion. As one can see the project has a high investment multiplier – 
$1.48 billion public infrastructural investment in the UQWSP would attract as much in private investment. 
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Table 4.1: Capital Cost of the UQWSP and its Components in Nominal Dollars (Clifton, 2020) 

   Capital Cost 

   
Cost Borne by 

Total 
Public Private 

   Millions $ 

UQWSP Water Infrastructure Pump Station 561  561 

  Canal 548  548 

  Booster Station 338  338 

  Spillway 32  32 

  Total 1,473  1,479 

On-Farm Infrastructure and Irrigation Total  788 788 

Agricultural Building Blocks Cow-Calf  295 295 

  Small Feedlot  23 23 

  Large Feedlot  18 18 

  Hog Barn  30 30 

  Slaughterhouse  93 93 

  Ethanol Plant  40 40 

  Dairy Enterprise  13 13 

  
Integrated Potato Processing and 
Packing  34 34 

  Greenhouse  135 135 

  Total  682 682 

Total Investment Cost  1,479 1,469 2,948 
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These investments would not take place all at once. The estimated time path of investment is shown in 
Figure 4.1. Initial investment is a result of development of the water supply infrastructure. The later spikes, 
are associated with the significant building block development that occurs at threshold levels of irrigation.   
 

 
Figure 4.1: Time Path of UQWSP Costs in Nominal Dollars 

 
4.1.2 UQWSP GDP and Income Effects 
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 the level of personal incomes and the gross 
domestic product (GDP). 
 
The direct revenues generated by the capital and operations phases of the UQWSP create further 
economic activities. These revenues would be received by Saskatchewan residents as income. After all 
direct plus indirect and induced incomes 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 total of $0.9 
billion per year from the UQWSP related activities (irrigation, agriculture building blocks, and processing 
building blocks). The estimated time path of these incomes is shown in Figure 4.2. 

 

Figure 4.2: Time Path of UQWSP Capital and Total (Direct, Indirect and Induced) Personal Incomes 
in Nominal Dollars 

 
Over time, the GDP from the project would increase, mostly as a result of the operations of various 
activities induced by the available water from the water infrastructure (Figure 4.3). At the maturity period for 
the project, the GDP level would be in the neighborhood of $1.4 billion per year. 
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Figure 4.3: Time Path of Gross Domestic Product Generated by the UQWSP in Nominal Dollars and 

by Phase of Development 
 
To enable evaluation of these values generated over the 50-year time period, they were converted into 
discounted value based on the 2.5% discount rate. Over the project life, the Upper Qu’Appelle Water 
Supply Project would contribute $25 billion in terms of gross domestic product, which includes a sum of 
$15 billion as personal income (Table 4.2). 
 

Table 4.2: Total Income and GDP for the UQWSP (Discounted at 2.5% Over 50-Year Period) 

 Total Income GDP 

 Capital Operations Total Capital Operations Total 

 Millions $ 

UQWSP Water Infrastructure 607 134 741 955 340 1,295 

On-Farm Infrastructure and 
Irrigation 61 963 1,023 181 1,580 1,761 

Agricultural Building Blocks 181 13,028 13,209 281 21,150 21,431 

Total 849 14,124 14,974 1,418 23,070 24,488 
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4.1.3 UQWSP Benefit Cost Ratios 
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 
benefit cost ratio (BCR). A BCR of greater than one signifies that the project is economically desirable and 
if implemented would make society better off. The BCR for the project was estimated at 6.32:1 over 50 
years at a 2.5% discount rate (Table 4.3).  
 

Table 4.3: Benefit Cost Ratio for the UQWSP (Discounted at 2.5% Over 50-Year Period) 

 
Cost Borne by 

Income 
BCR Public Private 

 Millions $ 

Water Infrastructure 1,374  741 0.54 

On-Farm Infrastructure and Irrigation  543 1,023 1.89 

Agricultural Building Blocks  453 13,209 29.18 

Total 1,374 995 14,974 6.32 

 
The Growth Ratio (GR) aims to measure economic growth (GDP) over capital costs. The GR at a 2.5% 
discount rate is 10.34:1 (Table 4.4). 
 

Table 4.4: Growth Ratio for the UQWSP (Discounted at 2.5% Over 50-Year Period) 

 
Cost Borne by  

GDP GR Public Private 

 Millions $ 

Water Infrastructure 1,374  1,295 0.94 

On-Farm Infrastructure and Irrigation  543 1,761 3.25 

Agricultural Building Blocks  453 21,431 47.34 

Total 1,374 995 24,488 10.34 
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4.1.4 UQWSP Employment 
The UQWSP would create employment during construction and through ongoing operations. Figure 4.4 
shows the time path of employment with the total project and that it creates nearly 400,000 person years of 
employment over the period of evaluation (Table 4.5). Some of these jobs are created during the 
construction (capital investment) phase of the UQWSP. These jobs are short lived. The majority of jobs 
would be created through operations of the irrigation infrastructure, irrigated production and other related 
building blocks. In fact, at maturity of the project, some 10,000 person-years of employment are created 
per annum (Figure 4.4). 
 

 
 

Figure 4.4: Annual Time Path of Total (Direct, Indirect and Induced) Employment Generated by the 
UQWSP 

 

Table 4.5: Total Employment from UQWSP 

  Capital 
Phase 

Operations Phase 
(Annual At Maturity) 

Total Jobs Operations Phase 
(Over a 50-Year Period) 

Water Infrastructure 9,284 82 3,710 

On-Farm Infrastructure 
and Irrigation 2,306 495 17,571 

Agriculture Building 
Blocks 4,178 9,932 369,081 

Total 15,768 10,510 390,361 
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4.1.5 UQWSP Regional Distribution of Economic Activity 
The above discussion suggests that the Saskatchewan economy and people would be better off with the 
UQWSP. In addition, the benefits would not be contained just within the province, some leakages would 
arise from Saskatchewan firms importing goods and services from other parts of Canada and even other 
parts of the world.  
 
The imports that this project would bring from the rest of the Canada and the world is estimated through 
the I-O Model. In which total imports are found to be $16 billion worth of goods and services (Table 4.6), 
the bulk of which would manifest within Canada as interprovincial imports. 
 

Table 4.6: Value of Imports into Saskatchewan from UQWSP (Discounted at 2.5% Over 50-Year 
Period) 

  Imports 

  Capital Operational Total 

  Millions $ 

Water Infrastructure 735 71 806 

On-Farm Infrastructure and Irrigation 394 668 1,062 

Agriculture Building Blocks 297 13,604 13,901 

Total 1,426 14,342 15,768 

 
 
4.1.6 UQWSP Fiscal Effects 
This section of the report estimates the fiscal returns to both the provincial 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), site 
area characteristics, the fiscal regime in place and the nature of the economic and demographic effects 
resulting from the project.  
 
Increases in revenues support the well-being of society in general. All new income received by the people, 
and their subsequent expenditures, create revenues for governments by the current federal and provincial 
fiscal regimes shown in Table 4.7. 
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Table 4.7: Proportion of Fiscal Revenues of Federal and Provincial Governments 

 Federal Provincial 

Personal Income Tax 11.50% 3.10% 

Corporation Income Tax 2.80% 1.97% 

GST 6.90% 8.80% 

Other Taxes 1.04% 3.40% 

 
 
Using these rates and the changes to income or GDP resulting from the activities of the UQWSP, total 
fiscal revenues can be estimated.  The time path for these revenues is shown in Figure 4.5.  The revenues 
of the governments increase by approximately $0.9 billion per annum at project maturity. The total fiscal 
revenue generated by the project is $7.8 billion for the federal government, and $8.4 billion for the 
provincial government (Table 4.8).  
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Figure 4.5: Annual Time Path of Federal and Provincial Government Revenues Generated by the 

UQWSP in Nominal Dollars 
 
 

Table 4.8: Federal and Provincial Fiscal Revenue (Discounted at 2.5% Over 50-Year Period) 

Public Investment  
Federal Government Provincial Government 

Millions $ 

1,374 7,844 8,382 
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 WIP Analysis 
4.2.1 WIP Capital Expenditures 
The WIP capital investment required for the water infrastructure is estimated at $2 billion (Table 4.9). Other 
on-farm related infrastructural investment would be about $1.5 billion, for a total cost of $3.5 billion. On the 
top of these investments are the agricultural building blocks which would require an investment of $1.3 
billion.  
 

Table 4.9: Capital Cost of the WIP and its Components in Nominal Dollars (Clifton, 2020) 

  Capital Cost 

  
Cost Borne by 

Total 
Public Private 

   Millions $ 

WIP Water Infrastructure Total 2,073 2,073 

      

On-Farm Infrastructure and 
Irrigation Total  1,503 1,503 

     

Agricultural Building Blocks Total  1,302 1,302 
      

Total Investment Cost  2,073 2,805 4,877 

 
 
These investments would not take place all at once. The estimated time path of investment is shown in 
Figure 4.6. Initial investment is a result of development of the water supply infrastructure, later spikes are a 
result of building blocks.  
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Figure 4.6: Time Path of WIP Costs in Nominal Dollars 

 
4.2.2 WIP GDP and Income Effects 
Over the life of the project significant contributions are made to the level of personal incomes. The 
estimated time path of total incomes is shown in Figure 4.7. 

 

Figure 4.7: Time Path of WIP Capital and Total (Direct, Indirect and Induced) Personal Incomes in 
Nominal Dollars 

 
Over time, as shown in Figure 4.8, the GDP from the project would increase, at project maturity the GDP 
level would be in the neighborhood of $2.5 billion per year. 
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Figure 4.8: Time Path of Gross Domestic Product Generated by the WIP in Nominal Dollars and by 

Phase of Development 
 
To enable these values to be generated over a different time period, the values were converted into 
discounted value. Over the project life, the WIP would contribute $46 billion in terms of gross domestic 
product, which includes a sum of $28 billion as personal income (Table 4.10).  
 

Table 4.10: Total Income and GDP for the WIP (Discounted at 2.5% Over 50-Year Period) 

  Total Income GDP 

  Capital Operations Total Capital Operations Total 

  Millions $ 

WIP Water Infrastructure 654 123 777 1,084 318 1,403 

On-Farm Infrastructure and 
Irrigation 116 1,837 1,953 346 3,015 3,361 

Agricultural Building Blocks 346 24,864 25,210 536 40,366 40,902 

Total 1,116 26,824 27,940 1,966 43,700 45,666 
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4.2.3 WIP Benefit Cost Ratios 
At a 2.5% discount rate the Benefit Cost Ratio is desirable with a 7.30:1 ratio (Table 4.11).  
 

Table 4.11: Benefit Cost Ratio for WIP (Discounted at 2.5% Over 50-Year Period) 

  
Cost Borne by 

Income 
BCR Public Private 

  Millions $ 

Water Infrastructure 1,926  777 0.40 

On-Farm Infrastructure and Irrigation  1,035 1,953 1.89 

Agricultural Building Blocks  864 25,210 29.18 

Total 1,926 1,899 27,940 7.30 

 
 
At a 2.5% discount rate the Growth Ratio is 11.94:1 (Table 4.12). 
 

Table 4.12: Growth Ratio for WIP (Discounted at 2.5% Over 50-Year Period) 

  
Cost Borne by 

GDP 
Growth Ratio Public Private 

  Millions $ 

Water Infrastructure 1,926  1,403 0.73 

On-Farm Infrastructure and Irrigation  1,035 3,361 3.25 

Agricultural Building Blocks  864 40,902 47.34 

Total 1,926 1,899 45,666 11.94 
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4.2.4 WIP Employment 
The WIP would create employment during construction and through ongoing operations. At project 
maturity, the project creates 20,000 jobs per annum (Figure 4.9) and in total it creates over 741,000 person 
years of employment over the period of evaluation (Table 4.13).  
 

 
Figure 4.9: Time Path of Total (Direct, Indirect and Induced) Employment Generated by the WIP 

 

Table 4.13: Total Employment from WIP 

  Capital 
Phase 

Operations Phase 
(Annual At Maturity) 

Total Jobs Operations Phase 
(Over a 50-Year Period) 

Water Infrastructure 9,876 75 3,380 

On-Farm Infrastructure 
and Irrigation 4,401 945 33,535 

Agriculture Building 
Blocks 7,973 18,956 704,417 

Total 22,251 19,976 741,331 
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4.2.5 WIP Regional Distribution of Economic Activity 
The benefits that this project would bring to the rest of the Canada and the rest of the world are through 
higher level of demand for their products, as measured through imports into Saskatchewan. Results 
indicate that the WIP would generate an additional demand for goods and services from these regions of 
$2.5 billion (in discounted dollars) during the investment (capital) phase, and another $27.3 billion through 
the operations of the project over its productive life (Table 4.14).  
 

Table 4.14: Discounted Value of Interprovincial Imports into Saskatchewan resulting from WIP 
Activities (Discounted at 2.5% Over 50-Year Period) 

  Value of Interprovincial and International 
Imports 

  Capital Operational Total 

  Millions $ 

Water Infrastructure 1,208 65 1,273 

On-Farm Infrastructure and Irrigation 752 1,274 2,026 

Agriculture Building Blocks 566 25,964 26,530 

Total 2,527 27,303 29,829 

 
 
4.2.6 WIP Fiscal Effects 
The time path for fiscal revenues is shown in Figure 4.10 and the total discounted revenues are shown in 
Table 4.15.  The revenues of the governments increase by approximately $1.8 billion per annum at the 
maturity of the project.  
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Figure 4.10: Time Path of Federal and Provincial Government Revenues Generated by the WIP in 
Nominal Dollars 

 
Table 4.15: Federal and Provincial Fiscal Revenue (Discounted at 2.5% Over 50-Year Period) 

Public Investment  
Federal Government  Provincial Government 

Million $ 

1,926 14,542 15,519 

 
 

 Summary of Economic Impacts for UQWSP and WIP 
The economic rationale for the project lies in the projected returns associated with the UQWSP and WIP 
(Table 4.16). Including a sum of $71 Billion in Canadian GDP creation, the bulk of which would manifests in 
Saskatchewan. A sum of $46 Billion in Fiscal Revenues for Provincial and Federal Governments.  As well 
as Benefit Cost Ratios ranging from 6.32 for the UQWSP to 7.30 for the WIP. 
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Table 4.16: Summary Economic Impacts of the UQWSP and WIP (Discounted at 2.5% Over a 50-
Year Period) 

  UQWSP WIP Integrated Water 
Projects  

Contribution to Canadian GDP $25B $46B $71B  

Fiscal Returns to Federal and Provincial Governments $16B $30B $46B  

Increase in Personal Incomes $15B $28B $43B 

BCR 6.32 7.30 6.71  

 
 
These economic impacts result in significant contributions to the Canadian work force (Table 4.17). Over 
the 50-year project life a total of 1.1 million Full-Time Equivalents are created as a result of the UQWSP 
and WIP. 
 

Table 4.17: Nominal Summary for Income and Employment Impacts of the UQWSP and WIP over 
a 50-Year Period 

  UQWSP WIP Integrated Water 
Projects 

Total Person Years of Employment for Canal and 
Associated Building Blocks 390,000 741,000 1,131,000 

Total Person Years of Employment during the Canal 
and Irrigation Build Phase 11,500 14,300 25,800  

Person Years of Employment at Project Maturity 10,500 20,000 30,500 

Increase in Annual Personal Incomes at Project Maturity $0.9B $1.7B $2.6B  
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5.0 Sensitivity Analysis 
UQWSP sensitivity analysis was undertaken for discount rates, the rate of irrigation uptake as well as the 
impacts of drought.  
 

 UQWSP Discount Rates 
In order to fully assess the benefits of the UQWSP 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. A higher discount rate of 5% was 
adopted to be above current borrowing rates for governments but could be considered closer to a longer-
term market rate.  In a future world of higher interest rates, a 5% rate may be appropriate as a social 
discount rate.  
 
The results of this sensitivity analysis show:  
 
• At discount rates of either 1% or 5%, the project is deemed desirable with positive BCRs and a gross 

income above capital costs.  
• Using a 1% discount rate, the BCR is 8.55, and the net income is estimated at approximately $20 

billion (Table 5.1).  
• When the discount rate is increased to 5%, the project remains economically desirable. 

• The BCR for GDP is 4.03 and the net income is approximately $6 billion. 
 

Table 5.1: Discount Rate Sensitivity 

Discount Rate Benefit Cost Ratio 
Net Income Benefit 

Millions $ 

1.0% 8.55 20,287 

2.5% 6.32 12,604 

5.0% 4.03 5,989 
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 UQWSP Slower Adoption Rate for Irrigation 
In the base case, irrigation uptake has been assumed to occur over a twenty-year period, consistent with 
the rate of irrigation experienced elsewhere in the province. However, there is a possibility for a slower 
conversion of dryland agricultural to irrigation. A slower irrigation uptake and an alternative project 
scheduling was considered for its effect on the viability and returns from the project.  
 
For purposes of sensitivity analysis, a thirty-year uptake rate has been considered.  Slowing the irrigation 
uptake rate requires several adjustments in other areas of the analysis including delay of significant 
operational costs as well as investments in the downstream irrigated value chain such as livestock 
expansion and food processing.  
 
5.2.1 Outcomes on GDP and Income 
This slower adoption rate would affect development of the agricultural building blocks as well as generation 
of benefits from irrigated production. Total income (Figure 5.1) and GDP (Table 5.2) would be generated 
more slowly; however, in the long-term the changes would be rather smaller as the provincial GDP would 
decrease by only 11%. 
 

 

Figure 5.1: Time Path of Nominal Direct and Total Income (Discounted) under Slower Adoption Rate 
of Irrigation, UQWSP 
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Table 5.2: Total Income and GDP for the UQWSP Under a Slower Adoption Rate (Discounted at 
2.5% Over 50-Year Period) 

 Total Income GDP 

 Capital Operations Total Capital Operations Total 

 Millions $ 

UQWSP Water 
Infrastructure 607 134 741 955 340 1,295 

On-Farm Infrastructure and 
Irrigation 54 790 845 162 1,297 1,459 

Agricultural Building 
Blocks 172 11,561 11,733 266 18,768 19,034 

Total 834 12,485 13,319 1,384 20,406 21,789 

Baseline Total 849 14,124 14,974 1,418 23,070 24,488 

Percent Change   11%   11% 

 
 
5.2.2 Employment 
Along with the change in regional incomes, there would be a small decrease for operational employment 
levels (Table 5.3). Time path of employment is shown in Figure 5.2. Which shows a similar pattern as the 
baseline condition, except that total level of employment is reached slightly later.  
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Table 5.3: Total Employment from UQWSP Under a Slower Adoption Rate 

  Capital 
Phase 

Operations Phase (At 
Maturity) 

Total Jobs Operations 
Phase 

Water Infrastructure 9,284 82 3,710 

On-Farm Infrastructure and 
Irrigation 2,305 445 15,087 

Agriculture Building Blocks 4,178 9,982 339,123 

Total 15,767 10,509 358,120 

Baseline Total 15,768 10,510 390,361 

Percent Change < 1% < 1% 8% 

 
 

 
Figure 5.2: Time Path of Employment Generated by the UQWSP under a Slower Rate of Adoption of 

Irrigation 

5.2.3 Economic and Fiscal Implications 
Lagging irrigation uptake in the project region would have effects on the economic and social desirability of 
the UQWSP. The BCR for the project has a decrease from 6.32 to 5.82 (Table 5.4). Moreover, there is also 
a decrease to the fiscal revenues as a result of a slower adoption of irrigation, as shown in Table 5.5.   
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Table 5.4: Benefit Cost Ratio for UQWSP Under a Slower Adoption Rate Discounted at 2.5% 

  
Cost Borne by 

Income 
BCR Public Private 

  Millions $ 

Water Infrastructure 1,374  741 0.54 

On-Farm Infrastructure and Irrigation  485 845 1.74 

Agricultural Building Blocks  430 11,733 27.25 

Total 1,374 916 13,319 5.82 

 
 

Table 5.5: Federal and Provincial Fiscal Revenue Discounted at 2.5% 

Public Investment  
Federal Government Provincial Government 

Million $ 

1,374 6,986 7,466 

 
 

 UQWSP Environmental Sensitivity 
There is growing evidence that increased concentrations of carbon dioxide and other greenhouse gases in 
the atmosphere are having a long-term effect on the climate.  These changes are resulting in an increased 
frequency of extreme weather events, affecting average temperature on the prairies and the hydrologic 
cycle with more uncertainly in precipitation and stream flows. These changes are having devastating 
impacts on dryland agricultural production, and without supplemental use of water for irrigation cam 
significantly affect agricultural production potential.  
 
Water infrastructure can often last for a century with multi-purpose uses and impacts, including water 
supply for society and the environment, not all of which are measured with the calculus of short-term 
financial accounting.  These considerations are especially important because many environmental goods 
and services lack market value despite the fact that they have real economic consequences. Too often, 
these considerations are excluded within public decision-making frameworks. 
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Evaluation of both Water Projects reveals large environmental consequences and intangible benefits 
(Table 5.6). In a future climate with an increased occurrence of extreme precipitation events, the capacity 
to store and divert water will be essential for continued ecologic and economic sustainability. Improved 
water infrastructure and regional water management will be necessary to improve water security in periods 
of both too much and too little water. 
 

Table 5.6: Summary of Environmental Benefits from Water Infrastructure 

Water Management, 
Security & Infrastructure Other Environmental Benefits 

Long Term Water Security + Lower Qu’Appelle Water Level 
Stability + 

Community Water Distribution Networks + Lower Qu’Appelle Lake & Riverfront 
Water Level Stability + 

Regional Distribution Network + Improved Fish & Wildlife Habitat  + 

Lower Qu’Appelle Water Quality Improvement + Adaptation to Global Warming + 

Increased Water Management Options for the 
Saskatchewan and Qu’Appelle Watersheds +   

 
 
Water Infrastructure in Saskatchewan will be necessary to address increasingly severe drought and storm 
events.  
 
5.3.1 Variability in River Flows 
Uncertain water levels in Central Saskatchewan have long been a subject of both official inquiry and public 
concern and introduce a climatic risk to both environmental and economic development.  
 
The Water Projects could introduce an additional source of water storage and supply during water deficit 
years to augment the natural flow. The increased water storage from the Projects also provides a 
sustainable flows for native habitats, deltas and more stable water levels for municipalities and residents 
throughout and beyond the project areas.  
 
In addition to water shortage, flooding has been a problem for Saskatchewan residents in the Water 
Project areas, including First Nations, permanent residents and recreational property owners.  In adding 
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useful outlets to Lake Diefenbaker, water diversions and improved options for water storage could be more 
widespread. This can be useful in diminishing the current diversion pressures borne by the South 
Saskatchewan and Qu’Appelle rivers. 
 
In the Prairies, there have been years of simultaneous drought and flooding for geographic neighbours. 
The ability to divert and store waters from Lake Diefenbaker in essentially every direction will be invaluable 
for mitigating drought and flood scenarios through improved water management. 
 
5.3.2 Climate Change and Dryland Agriculture 
Exact outcomes of Climate Change will be region specific. For prairie agriculture, climate change presents 
potential benefits and drawbacks that will be linked to the degree of adaptability developed, with irrigation 
as an adaptation option for a warmer and wetter Saskatchewan. 
 
Climate change impacts include higher temperatures and an extended growing season as well as a 
predicted increase in overall precipitation with longer droughts and storm events. Thriving amongst these 
impacts will depend on water infrastructure to manage extreme precipitation and drought events. 
 
There will also be impacts that are incontrovertibly negative, including faster soil erosion and a more 
favorable climate for insects and pests. Mitigation of detrimental impacts will also depend on more 
sophisticated agricultural practices.  
 
While these impacts will affect future agriculture, it will be dryland agriculture that experiences the largest 
burden. Potential benefits like increased precipitation and a warmer climate could prove disastrous for 
dryland agriculture without improved water management infrastructure.  
 
5.3.3 Impacts of 2001/2002 Drought 
The 2001 and 2002 drought was prolonged and covered a massive area in Canada with the Prairies being 
the hardest hit. In Saskatchewan and Alberta, GDP fell some $5.8 billion with employment loses of 41,000 
jobs for 2001 and 2002 (Wheaton et al., 2005).  
 
In the wake of these droughts, formerly reliable water supplies were negatively affected. Maintaining the 
agricultural industry depended on existing and new water infrastructure. 
 
5.3.4 Impacts of Drought Isolated to UQWSP Area 
On average, Saskatchewan has two drought years in each decade.  In the 21st Century most climate 
scientists predict an increase in the frequency and severity of droughts. Further, longer lasting droughts 
have been shown to have occurred in Prairie history and may again become more frequent in the coming 
decades (St. George, 2009).  
 
For drought sensitivity, two levels of analysis were performed: 
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• The first level of analysis considered dryland acreage drought yields (Government of Saskatchewan, 

2002), average dryland acreage yields and average irrigated acreage yields using published data for 
provincial yields (Government of Saskatchewan, n.d.). This analysis established that drought and dryland 
yields averaged only 31% and 50% of average irrigable yields, respectively.  

• The second level of analysis projected this relation over the 50-year project life (Figure 5.3). Assuming a 
two droughts per decade. The resulting impacts on direct irrigation income levels is summarized in Table 
5.7. 

 

 
Figure 5.3: Nominal Lost Income for Prairie Drought Occurrence 

 

Table 5.7: Direct Agricultural Income (Discounted at 2.5% Over 50-Year Period) 

Dryland Income Irrigated Income 

Millions $ 

951 2,062 

 
While these impacts are significant they may be understated. The only available data for crop yields were 
the provincial averages, thus, the true localized impacts of a drought are somewhat suppressed. Further, 
drought sensitivity only considers the direct impact of drought on agricultural production (crop yields); 
excluding the benefits of downstream agricultural building blocks that depend on irrigation. The true 
impacts or irrigation extend well beyond farm gate to related businesses and regional governments.  
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 UQWSP Governmental Subsidy for Agricultural Uptake 
Under the master agreement for the South Saskatchewan River Project, Saskatchewan would support the 
expansion of irrigation by investing in water distribution infrastructure and supporting farmer investments in 
irrigation equipment. It is only through this provincial support for producers and value-adding industry that 
the total economic benefits will be realized expeditiously.  
 
On-going governmental support is justified by the economic activity agricultural private industry can 
facilitate; there will be significant fiscal returns from these industries as well as significant indirect and 
induced impacts to the economy at large. It has been shown that the majority of benefits flow beyond the 
farm (Clifton, 2008). Furthermore, support may facilitate agglomeration effects and result in even greater 
than projected economic returns.  
 
Government support for 10% of private capital expenditures has been assumed as sufficient to incentivize 
uptake. The time path of government expenditure (Figure 5.4) shows that the bulk of support occurs early 
in the project and that the total cost to provide incentives is approximately $0.1 Billion (Table 5.8) 
 

 
Figure 5.4: Nominal Government Subsidy to Expedite Agricultural Uptake for UQWSP 

 

Table 5.8: UQWSP Government Subsidy (Discounted at 2.5% Over 50-Year Period) 

Millions $ 

99.5 
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5.4.1 Value Adding Agricultural Linkages 
Achieving value-adding linkages is essential to project success, evidenced by the incremental BCR 
analysis (Table 5.9) were BCRs are assessed for every additional linked industry captured. In analyzing 
incremental BCRs, it is evident that the value-adding agricultural building blocks are the most efficient; and 
that greatest returns are achieved upon realizing the value-adding linkages. These results show the virtue 
of dedicated government dollars to ensure successful agricultural uptake. 
 

Table 5.9: Incremental BCR Analysis UQWSP 

    
Water 
Infrastructure 
Alone 

Addition of 
On-Farm 
Irrigation 
Primary 
Production 

Addition of 
Agricultural 
Production 

Addition of 
Agricultural 
Processing 

Water 
Infrastructure Total 0.54 

0.92 

2.42 

6.32 

     

Irrigation Total  

      

Agricultural 
Building 
Blocks 

Cow-Calf   

  Small Feedlot   

  Large Feedlot   

  Hog Barn   

  Slaughterhouse    

  Ethanol Plant    

  Dairy Enterprise    

  Potato Processing    

  Greenhouse       
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In Alberta, the Canada-Alberta Nutritive Processing Agreement provides support for irrigation and food 
processors and has resulted in a prolific industry that accounts for nearly 70% of Canadian irrigation acres 
and significant food manufacturing (Paterson Earth & Water Consulting Ltd., 2015). 
 

 WIP Sensitivity  
While no new WIP sensitivity was undertaken, A Time To Irrigate – Volume I (Clifton, 2008) analyzed WIP 
sensitivity; the results are reported herein. Discount rate BCRs considered rates of 1%, 3% and 5%, and 
found that any of those rates provided positive ratios (Table 5.10). 
 

Table 5.10: WIP Benefit Cost Ratios (Clifton, 2008) 

 
 
Environmental Sensitivity was considered through measurement of benefits from drought proofing; namely, 
analysis considered the benefit of foregoing drought costs to producers and processors from irrigation 
(Table 5.11). 

Table 5.11: WIP Drought Proofing (Clifton, 2008) 

 
 



 Two Water Development Projects R6163 61 
A Socio-Economic Evaluation of the 

Upper Qu'Appelle Water Supply and the Westside Irrigation Projects 
 
 
 
 
 
The report considered sensitivity around the timing of development. In this report the Base Case 
considered total development over a 40-year period with sensitivity at a 20-year period (Table 5.12). 

Table 5.12: WIP Timing of Development (Clifton, 2008) 

 
 

While the sensitivity undertaken for the WIP (Clifton, 2008) is not completely analogous to that undertaken 
for the UQWSP, similar conclusions were found. The projects achieve highly positive BCRs at a 2.5% 
discount rate, where the base case achieved BCRs around 6.00:1. Further, there are significant costs 
associated with future drought scenarios, particularly when costs to agricultural value-adding processors 
are also considered.  



 Two Water Development Projects R6163 62 
A Socio-Economic Evaluation of the 

Upper Qu'Appelle Water Supply and the Westside Irrigation Projects 
 
 
 
 
 

6.0 Further Discussion 
 UQWSP Industrial Building Blocks 

Within the UQWSP impact area there also remains the potential for industrial building blocks related to the 
regional potash sector; specifically, two potash mines and a value-adding fertilizer plant.  
 
These building blocks were not considered within the baseline because of the relative unpredictability of 
potash sector prices. In 2008 the market price was as high as 870 USD/tonne. The unsustainable price 
was driven by the development of a global potash deficit and overzealous expansion of the industry. 
Subsequent price crashing was magnified by the weakened global economic environment that caused 
potash prices to fall to as low as 206 USD/tonne in 2016. Having said that, global potash demand has 
continued to grow and producers have faith in the long-term valuation of the industry, knowing that potash 
is fundamental for feeding a growing population.   
 
At the existing price point, some newly developed mines are unwilling to move to production. Future mining 
will depend on a more viable market. If prices increase, Saskatchewan may be able to capture a portion of 
the demand. 
 
While there is burgeoning global competition, it is not unreasonable to assume that Saskatchewan has an 
advantage in capturing portions of the increasing global demand. One reason for viability of the potash 
market in Saskatchewan is the high-quality nature of deposits and a local presence of major potash 
conglomerates, including Nutrien and Mosaic.  
 
Saskatchewan potash demand increased by 5.716 million tonnes from 2011 to 2018. It is projected to 
continue to increase to meet the food demands of a growing global population, Nutrien’s 2019 Market 
Update establishes a long term (16 years) Compound Annual Growth Rate (CAGR) of 2.8% and short term 
(5 years) CAGR of 3.9%. World potash demand was 66.5 million tonnes in 2018, of which Saskatchewan is 
directly responsible for approximately 30% or 20 MTPA (Nutrien, 2019). Using the long term CAGR of 
approximately 3% establishes a foreseeable increased demand for Saskatchewan potash of .6 MTPA 
(3%*20 MTPA). This corresponds to a total of approximately 30 additional million tonnes (50 years * .6 
MTPA) of Saskatchewan potash demand from global markets over the project lifetime of 50 years. Some of 
this demand will be able to be met by existing potash infrastructure, including the emerging 8 MTPA BHP 
Billiton mine in Jansen. However, if these projections are accurate, a global deficit will arise and additional 
mining operations will be required for at least 5 million – conservatively – additional tonnes from 
Saskatchewan. Some of this could be met from the UQWSP impact area. As a result, supplemental 
analysis considers the establishment of two 2.5 MTPA potash mine building blocks and a fertilizer plant 
(Table 6.1). 
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Table 6.1: Proposed Industrial Building Blocks for UQWSP 

Building Block Number Year(s) of Occurrence 

Potash Mine (2.5 MTPA) 2 11, 26 

Fertilizer Plant 1 11 

 
 
A potash industrial review identifies two potash mines in development, one near the Town of Francis and 
the other near Muskowekwan First Nation. Further, recent ownership change of the Kronau potash mine 
may instigate additional development. These mines would be within the UQWSP impact area.  
 
6.1.1 Outcomes on GDP, Output and Income 
Potash industry development would substantially increase the UQWSP economic impacts, with significant 
contributions to Total income (Figure 6.1). 
 

 
Figure 6.1: Time Path of Capital and Total Income for Potash development for the UQWSP in 

Nominal Dollars 
 
Nominal dollars have been discounted to consider the contributions to Incomes and GDP generated over 
the project life (Table 6.2). While significant contributions are made to GDP, diminished industry profitability 
has resulted in relatively smaller contributions to Incomes. 
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Table 6.2: Total Income and GDP for UQWSP Potash Development (Discounted at 2.5% Over 50-
Year Period) 

  Total Income GDP 

  Capital Operations Total Capital Operations Total 

  Millions $ 

Industrial Building 
Blocks 2,205 3,998 6,203 3,562 18,296 21,858 

 
 
6.1.2 Benefit Cost Ratios 
Based on these discounted values the potash industry BCR and GR are evaluated (Table 6.3 and 6.4 
respectively).  
 

Table 6.3: Benefit Cost Ratio for Potash Building Blocks Discounted at 2.5% 

  
Cost Borne by 

Income 
BCR Private 

  Millions $ 

Industrial Building Blocks 5,051 6,203 1.23 

 
 

Table 6.4: Growth Ratio for Potash Building Blocks Discounted at 2.5% 

  
Cost Borne by 

GDP 
GR Private 

  Millions $ 

Industrial Building Blocks 5,051 21,858 4.33 
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6.1.3 Employment 
Along to changes in incomes and GDP there are significant impacts to employment with a significant 
proportion occurring during the capital phase (Table 6.5).  
 

Table 6.5: Total Employment from Potash Building Blocks 

  Capital 
Phase 

Operations Phase (At 
Maturity) 

Total Jobs Operations 
Phase 

Industrial Building 
Blocks 53,343 2,961 92,992 

 
 
6.1.4 Fiscal Implications 
From the potash industry there would also be significant government revenues (Table 6.6). 
 

Table 6.6: Federal and Provincial Fiscal Revenue for UQWSP Potash Development Discounted at 
2.5% 

Private Investment  
Federal Government Provincial Government 

Million $ 

5,051 4,092 4,601 

 
 
The analysis has shown that while potash development generates high GRs and significant GDP in the 
project region, it has low BCRs because of the unlucrative status of the sector. Historically, potash has had 
greater profit margins.  Recently, potash prices have diminished and it is these price levels that form the 
basis of analysis herein.  
 

 Irrigators Net Willingness to Pay for Water in the Qu’Appelle Basin 
Fundamental for project development are the prices irrigators are willing the bear. Infrastructural costs may 
not be entirely borne by public expenditures. Costs can also be covered by water pricing that allocates fees 
to users. Various allocation regimes were considered in a study (MNP, 2014).   
 
In the final report of the Water Valuation and Use in Saskatchewan Series (econics, 2015) the Average Net 
Willingness to Pay (NWTP) per m3 of water was assessed and found to be $0.72 per m3 for irrigators within 
the Qu’Appelle Basin.  
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New water pricing will have to consider what users are willing to pay while maintaining business 
profitability. Combining the findings of these studies, average NWTP of $0.72 per m3 ($720 per dam3) for 
irrigators in the Qu’Appelle Basin (econics, 2015) would be sufficient for nearly all user pay scenarios 
considered in (MNP, 2014) with the exception of three (of 30) lower – than projected – uptake scenarios.  
 
At project maturity, maximum diversions through the UQWSP are estimated at 280,000 dam3 per year. If 
irrigators agree to a pricing regime similar to that proposed ($720 per dam3), water pricing could generate a 
revenue of $75 Million during these high diversion years.   
 

 Opportunity Cost for Hydropower from Lake Diefenbaker 
Lake Diefenbaker currently supplies a reliable water supply for SaskPower’s Coteau Creek Hydro Electric 
Station where three 62 net MW generating units are located, discharging into the South Saskatchewan 
River. Coteau Creek is one of three hydro stations on the Saskatchewan River system, the other two are 
located at Codette and Tobin Lake (Figure 6.2). 
 

 
Figure 6.2: SaskPower Hydro Facilities on the South Saskatchewan and Saskatchewan Rivers 

(SaskPower, 2012) 

Development of the UQWSP or WIP would change the water levels in Lake Diefenbaker and reduce the 
available flow for hydroelectric 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.  
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However, the effect of Water Projects diversion may not have significant implications on the SaskPower 
generating system for the following reasons: 
 

1. The diversion from Lake Diefenbaker for the Water Projects constitutes only a small percentage of 
water availability for Hydropower based on the annual median inflow into Lake Diefenbaker of 
approximately 7,000,000 dam3 (Table 1.1).    

2. Canadian Global Climate Forecasting models suggest Climate Change is increasing volatile 
weather events and the level of precipitation in the Prairies contributing to the South Saskatchewan 
River watershed (Figure 6.3). This will require increased water management at Lake Diefenbaker to 
harness the annual available water supply to diminish spillage across years.  
 

 
Figure 6.3: 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 (Price et al., 2011) 
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7.0 Summary and Conclusions 
In 1967 the South Saskatchewan River Project (SSRP) became a reality with the opening of the Gardiner 
and Qu’Appelle dams to create Lake Diefenbaker and the foundational water infrastructure for south 
central Saskatchewan with the primary objective of irrigation. 
 

 
Figure 7.1: Gardiner Dam 

While the Governments of Canada and Saskatchewan cooperated on the SSRP, major elements of the 
original project were unfinished. Including water distribution infrastructure on the east and west sides of the 
Lake; the Upper Qu’Appelle Water Security Project and the Westside Irrigation Project. Together, these 
projects (Integrated Water Project) would develop the infrastructure to provide water security to a large 
area in South and Central Saskatchewan. 
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 The Water Projects 
7.1.1 UQWSP 
This economic analysis has confirmed: 
 
• The water conveyance from Lake Diefenbaker across the uplands to Buffalo Pound has an estimated 

nominal cost of $1.48 Billion over an eight-year construction period. 
• The Conveyance can supply peak irrigation water demands for 175,000 acres of irrigation. 
• Updated socio-economic Impacts of the Conveyance in Saskatchewan and Canada over the 50-year 

period (Table 7.1), including: 
 

Table 7.1: Summary Economic Impacts for UQWSP (Discounted at 2.5% Over a 50-Year 
Period) 

 

Contribution to Canadian GDP $24.5B 

Fiscal Returns to Federal and Provincial Governments $16B 

Labour Incomes $15B 

Sustained Employment 10,500 

BCR 6.32 

 
Sensitivity assessments of the UQWSP were completed on three key variables: 
 
• Discount rates of 1% and 5%. 
• Variations in the uptake rate of irrigation, where faster uptake increases returns.  
• Environmental sensitivity and the consequences of drought. 
 
All of the sensitivity scenarios resulted in positive benefit cost ratios and GDP contributions.  
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7.1.2 WIP 
This review of recent engineering evaluations and socio-economic update has confirmed: 
 
• A water conveyance project West of Lake Diefenbaker with an estimated nominal cost of $2 billion 

over a nine-year construction period. 
• The Conveyance can supply peak irrigation water demands for up to 340,000 acres of irrigation. 
• Updated socio-economic impacts of the Conveyance in Saskatchewan and Canada over the 50-year 

period (Table 7.2), including: 
 

Table 7.2: Summary Economic Impacts for WIP (Discounted at 2.5% Over a 50-Year 
Period) 

 

Contribution to Canadian GDP $46B 

Fiscal Returns to Federal and Provincial 
Governments $30B 

Labour Incomes $28B 

Sustained Employment 20,000 

BCR 7.30 

 
 
7.1.3 Integrated Water Project 
These results suggest that individually, the UQWSP and WIP are viable projects with the potential to create 
a sustainable new socio-economic platform within Saskatchewan. Having said that, there are synergistic 
benefits that would arise through an Integrated Water Project and through making Saskatchewan an Agri-
Food keystone in the emerging global food market, especially in coordination with the Protein Supercluster 
and the Canadian Food Manufacturing industry. 
 
 
 
 



 Two Water Development Projects R6163 71 
A Socio-Economic Evaluation of the 

Upper Qu'Appelle Water Supply and the Westside Irrigation Projects 
 
 
 
 
 

 Moving Forward 
Realizing all the Integrated Project economic benefits will depend on completing engineering, establishing 
a governance structure and cooperation from federal and provincial governments for legal and regulatory 
project approvals and permits.  Specifically, long term success will depend on: 
 
• A Strategic Water Management Plan 

• A strategic water management plan for Saskatchewan watersheds, establishing the long-term 
socio-economic goals and the basis of design for the water infrastructure. 

• Governance and Financing Structures 
• Federal, provincial and private interests will require accommodation within a single governance 

structure to move seamlessly from approval, to financing, to construction and operation. 
• The total economic success of the Integrated Water Projects will depend on continued investment 

and support for the development of value-adding building blocks. A stable and on-going policy 
framework will be integral to achieving the full opportunity of the Integrated Water Projects. 

 
All of these and other related issues were resolved expeditiously for the SSRP under the cooperative 
administrative framework of the Prairie Farm Rehabilitation Agency.  Today, it will be important to continue 
a high level of federal, provincial and local cooperation to advance the project. 
 

 A Good Time to Proceed 
The current socio-economic environment in Canada, Saskatchewan and the World supports early 
implementation of the Integrated Water Projects. Recovery from the Covid19 Pandemic will require large 
and continuing increases in investment to stimulate Canada’s regional and national economies. Growing 
global demands for foods and related agricultural technologies and products can reinforce Canada’s global 
food leadership.  
 
Adapting to the new realities of global warming will increase in cost over time. The Integrated Water Project 
will provide for improved water management over a larger section of the Basin providing improved water 
security through both wet and dry years.  
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Figure 7.2: Prairie Conveyance 

Too often, in Saskatchewan and Canada, opportunities for positive change are lost. Currently conditions 
are aligned to complete a project. Following over four decades of evaluation, the original concept for the 
South Saskatchewan River Project remains valid and has been confirmed with an economic analysis. 
Benefit Cost Ratios remain positive for the WIP and UQWSP even following extensive sensitivity 
evaluation. 
 
Agricultural diversification is central to the future economies of Canada and Saskatchewan. In the 19th 
Century, Saskatchewan became the breadbasket to the world. The 20th Century laid down the foundations 
for the development of water resources. Today, at the start of the 21st Century, it is possible to create a 
new highly productive economic platform in Saskatchewan’s economy by realizing and building upon a 
modern version of the original vision for the SSRP. 
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