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Message from the Minister

Canada is a water superpower. Across our great land — but especially in
Saskatchewan and Manitoba — our water is the key to our prosperity. It
sustains economies, turns aspirations to reality and helps communities reach
their full potential. Ensuring a sustainable supply of water is crucial to the
future growth and prosperity of the Prairies — be it in agriculture,
manufacturing, energy or an array of other industries. As a government, we
are a partner in helping every resident of the Prairies seize these many
opportunities, while also ensuring this precious resource is protected and
managed responsibly. The effects of climate change, and its effect on water is
undeniable, and we take seriously the responsibility to ensure this precious
resource is accessible for generations to come.

As we work to safeguard the quantity and quality of water on the Prairies,
Prairie Prosperity: A Vision for the Management of Water Resources across Saskatchewan and the
Prairies is our roadmap. Providing a blueprint for future discussions and activities, it explores the
potential of transformative infrastructure projects such as expanded irrigation.

This report is the result of incredible work by so many people and organizations across the Prairies. It is
the product of extensive engagement with provincial governments, Indigenous peoples, communities,
agricultural producers, industry and others. This important work began last June at the Prairie Water
Summit in Regina, which brought together more than 130 participants passionate about the future of
water on the Prairies. The summit began a dialogue between Western Economic Diversification Canada
and a broad array of organizations, a fruitful partnership with results going far beyond this report. | want
to thank each of them for their indispensable work, the impact of which will be felt for years to come.

Finally, this report would not be possible without the tireless work of one man: our friend and former
colleague, the Honourable Ralph Goodale. Whether as a Minister or just a proud Saskatchewanian, we
owe much to Ralph — his leadership, vision and dedication have advanced this cause immeasurably.

The Government of Canada endorses the recommendations of this report. We invite all interested
partners, stakeholders, and individuals to join this conversation as we work to ensure a sustainable
water supply — one that will nourish life across the Prairies for generations to come.

The Honourable Mélanie Joly, PC, MP

Minister of Economic Development and Official Languages
Minister responsible for Western Economic Diversification Canada
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Message from Terry Duguid

In Budget 2019, Western Economic Diversification Canada was given the
mandate to develop a new water and land management strategy for the
Prairies that would help protect against the negative impacts of climate
change for communities and agricultural producers, particularly those
associated with more severe droughts and floods.

Over the past sixteen months, Western Economic Diversification Canada has
begun initial engagement with a broad range of partners and stakeholders
including provinces, Indigenous leaders, agricultural associations, industry,
water management experts, and non-governmental organizations in the
development of a strategy. This work has culminated in the development of a
recommendation that could lead to transformative change, enhance
resilience, and support prosperity for generations to come. The first steps set
out in this report would advance major infrastructure projects to expand
irrigation capacity in central Saskatchewan.

Having been engaged in water management issues for much of my career, | recognize that these
recommended infrastructure investments will take a great deal of effort, collaboration, and ongoing
government commitment. They must also be part of a broader strategy for water management,
including the establishment of a Canada Water Agency. Indigenous communities need to be engaged as
partners and rights-holders, and we need to continue to improve agricultural and industrial practices to
reduce their impact on our precious water resources.

There is much work ahead of us, but Saskatchewan and the Prairies have a once-in-a-generation
opportunity to secure their place as global leaders in agri-food production and water management,
while also leaving future generations with a more sustainable economy and good jobs.

Terry Duguid, MP

Parliamentary Secretary to the Minister of Economic Development and Official Languages (Western
Economic Diversification Canada)

Parliamentary Secretary to the Minister of Environment and Climate Change Canada (Canada Water
Agency)
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Executive Summary

As the global COVID-19 pandemic continues, many western Canadians want to know what kinds of
opportunities will chart their future. They recognize that this moment will allow the public and
institutions to consider new visions and to suggest new opportunities for growth and collaboration. The
Government of Canada has already committed over $260 billion to support Canadians through this
period, ! but many are wondering what kinds of opportunities will support high quality jobs in the
future. Our answer: water. The time has come to embrace a new vision for water management in the
Prairies. We believe that Saskatchewan has an opportunity to harness its agricultural and growth
potential for the benefit of all Canadians, and water resources across the Prairies can be safeguarded
through enhanced coordination and collaboration. This is the kind of forward thinking that western
Canadians expect from their governments.

WD has spent the last sixteen months considering the feasibility and impacts of two potential pilot
infrastructure projects, and opportunities to enhance water security and support irrigation expansion by
almost 500,000 acres in south central Saskatchewan, using the water resources of Lake Diefenbaker: the
Upper Qu’Appelle Canal (UQC) and the Westside Irrigation Project (WIP). The analysis and advancement
of these projects would also inform future water infrastructure investment across the Prairies. At the
same time, WD has reached out to partners and stakeholders to identify issues, challenges,
opportunities, and priorities related to water management across the Prairies.

WD has arrived at the conclusion that these infrastructure projects are valuable and necessary, and
should be pursued with ambition. Advancing the water and irrigation infrastructure projects would
enable lasting economic benefits. It is also clear that enhancing collaboration and coordination would
support climate change preparedness for communities, and sustainable water management for future
generations.

The economic benefits of irrigation and water infrastructure largely result from the forward and
backward linkages that are created to support both irrigation farming, and any industrial development
that occurs through an increase in water availability. Over the 50-year lifetime of the projects, the
combined impact of increased irrigation, industrial development, and water infrastructure projects will
enable considerable net tax and GDP benefits for provincial and federal governments. According to one
study and WD analysis, benefits include:

e 385 billion contribution to Canadian GDP.

e Approximately $20 billion in net tax returns for governments

The combined impact of these irrigation and water infrastructure projects will also create long lasting
employment opportunities, and enduring improvements to the personal incomes of Saskatchewan
residents, while improving economic opportunities for future generations. According to one study, these
projects will generate:
e 22,700 person years of employment per year, at project maturity, and a total of 27,800 person
years of employment during the 8-10 year build phase.?
e $23.5 billion increase in personal incomes, over the life of the projects.

I nternational Monetary Fund, Policy Responses to COVID-19: Canada (as of June 25, 2020)
2 Once all of the forward linkages have been created by both projects (estimated at 20-30 years after the
establishment of the irrigation projects), the UQC is estimated to generate 14,500 annual person years of
employment, while the WIP is estimated to generate 8,200 annual person years of employment.
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The impact of Alberta’s irrigation industry, which has been in development for many decades, bears out
these impacts. Studies have shown that it generates around $1.3 billion in annual tax revenue for the
federal and provincial government, representing a revenue to expenditure ratio of 3:1. Saskatchewan
will not get there overnight, but Alberta should serve as an example of what the impact could be in
Saskatchewan.

At the same time as these water and irrigation infrastructure projects are advanced in Saskatchewan,
increasing groundwater scarcity will challenge some of the largest and most productive agricultural
regions in the world to continue to grow high-value crops. Changes to some important food producing
regions around the world provides Saskatchewan an opportunity to lead by ensuring the sustainable use
of its water resources to feed a growing global population, provide diversification to its agriculture
industry, and expand its processing capacity.

Addressing climate change preparedness and sustainable water management for the Prairies will
provide the foundation for advancing the irrigation and water infrastructure projects while building
resilience for Prairie communities.

The interconnected nature of water resources in the Prairies means that the decisions and actions taken
in one province, such as agricultural drainage, water allocation, and industrial investment decisions, are
all compounded as water moves downstream. Adding to this urgency, climate change will have
profound and lasting impacts on the availability and usage of water resources in the Prairies.
According to various climate models, future stream flows on the Prairies could shift, with summer flows
expected to decrease due to more winter melt events, more precipitation falling as rain, and earlier
spring melt events and runoffs. While parts of Prairies could benefit from warming summer
temperatures and a longer agricultural growing season, it could become more challenging for farmers to
access the water they need for their crops, as more soil moisture deficits and droughts are anticipated,
especially late in the growing season. All of these anticipated changes increase the need for proactive
collaboration and action centered around a shared vision.

Moving forward on irrigation and water infrastructure projects will require, among other considerations,
an acceptable funding model for the potential funding partners. WD has identified various hybrid
models which could be acceptable to all parties. The Canada Infrastructure Bank (CIB), which facilitates
large capital projects through privately backed loans or investments, is a possible source of funding for
these projects. The capital cost, estimated at $3.27 billion for both projects, could be covered through a
number of potential funding ratio scenarios (see section 4.0 for additional funding scenarios).

Overlaying the possibility of advancing irrigation and water infrastructure projects in Saskatchewan are
the very real and important environmental impacts, including the increased use of agricultural inputs,
and water availability in Lake Diefenbaker. Through consultation with Indigenous partners and
stakeholders on the impact assessment process, research and engagement with other jurisdictions, and
ongoing monitoring and course corrections, the environmental risks of these projects need to be fully
addressed and minimized. Current water modelling also shows that in a median flow year, there will be
enough water for both irrigation projects, but in anticipation of future drought events, and to address
the trade-offs of increased irrigation diversions, the operating objectives of Lake Diefenbaker should be
reviewed.

The vision for Saskatchewan and the Prairies outlined in this report is achievable and timely. This is a
vision where Saskatchewan harnesses its agricultural and growth potential for the benefit of all, and
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one where the water resources across the Prairies are safeguarded through enhanced coordination and
collaboration. Achieving this vision will benefit all residents across the Prairies for generations to come.

Accordingly, WD recommends that:

The Governments of Canada and Saskatchewan should advance the Upper Qu’Appelle Canal and the
Westside Irrigation Project through a multi-pronged approach. 3

a) The Governments of Canada and Saskatchewan should identify appropriate funding vehicles to
build the infrastructure projects.

b) Partners should jointly commit to innovative approaches to build and operate infrastructure to
ensure agricultural expansion and enhanced community resilience in the face of climate change
events such as droughts and floods.

c) Indigenous partners and rights-holders must be meaningfully engaged and consulted in all
aspects of project planning and implementation, and their concerns satisfactorily addressed as
the projects advance, thus ensuring a broad distribution of benefits.

d) The Governments of Canada and Saskatchewan should collaborate to support project design
and conceptualization, including funding the necessary engineering and design elements,
studies, and completion of impact assessment by the Impact Assessment Agency of Canada,
which is designed to protect the environment, ensure sustainable projects can move forward
safely and build public confidence.*

e) The water and irrigation projects in Saskatchewan should be advanced in accordance with the
requirements and conditions imposed as part of the impact assessment process.

f) Consideration should be given to specific actions that will allow farmers to adopt irrigation at
higher rates, that permit industrial users to access the water infrastructure, and that encourage
investment attraction.

As the experience in other Canadian jurisdictions has shown, water resources are too important and
often too interconnected to be managed independently of one another. A stakeholder-driven,
collaborative approach could bring together diverse groups to share data and ideas, simulate practical
water management scenarios, and set the direction for water management on the Prairies. Meaningful
engagement with Indigenous rights-holders is essential. To further enhance resilience to projected
climatic changes on the Prairies, and to ensure the sustainability of its water resources, officials and
stakeholders from all three Prairie provinces and the federal government should explore opportunities
to enhance collaboration to better safeguard the Prairie’s water resources (see Annex 3 for
considerations).

3 At the time of writing this report, the Government of Saskatchewan announced it was committed to advancing
both the UQC and the WIP over the next ten years, using a three-phase approach.
4 Prior to completing the impact assessment, a project proponent will need to be identified, and water use and
demand targets for agricultural, industrial, and municipal users will need to be estimated.

3
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1.0 Introduction

To complement the vision developed through Canada’s Economic Strategy Tables,> and to address some
of the challenges associated with increasing climate volatility, the Government of Canada set aside up to
$1 million in fiscal year 2019-20 for WD to begin developing a water and land management strategy for
the Prairies.® This mandate allowed WD to conduct preliminary engagement with the provinces of
Alberta, Saskatchewan and Manitoba, several federal departments, municipal stakeholders, Indigenous
rights-holders, academics, industry associations, and the private sector to identify challenges,
opportunities and priorities to help inform the development of a Prairie-wide water management
strategy. Enhanced collaboration and coordination around both water security and water infrastructure
projects will be important for Canada and for the Prairies, to promote long-term economic prosperity,
and climate change resilience.

WD undertook a number of activities and partnerships between March 2019 and June 2020. Overall,
WD’s work focused on two interrelated areas. First, WD studied the feasibility and impacts of two
potential pilot infrastructure projects, to enhance water security and support irrigation expansion by
almost 500,000 acres in south central Saskatchewan, using the water resources of Lake Diefenbaker: the
Upper Qu’Appelle Canal (UQC) and the Westside Irrigation Project (WIP). Secondly, WD worked with
partners and stakeholders to identify issues, challenges, opportunities, and priorities related to water
management across the Prairies.

Our conclusion after this extensive work is that the irrigation projects should proceed. To support the
long-term vision for Saskatchewan’s economy and agriculture industry, and to safeguard the water
resources in the Prairies, Western Economic Diversification Canada’s (WD) recommends that:

The Governments of Canada and Saskatchewan should advance the Upper Qu’Appelle Canal and the
Westside Irrigation Project through a multi-pronged approach.’

a) The Governments of Canada and Saskatchewan should identify appropriate funding vehicles to
build the infrastructure projects.

b) Partners should jointly commit to innovative approaches to build and operate infrastructure to
ensure agricultural expansion and enhanced community resilience in the face of climate change
events such as droughts and floods.

c) Indigenous partners and rights-holders must be meaningfully engaged and consulted in all
aspects of project planning and implementation, and their concerns satisfactorily addressed as
the projects advance, thus ensuring a broad distribution of benefits.

d) The Governments of Canada and Saskatchewan should collaborate to support project design
and conceptualization, including funding the necessary engineering and design elements,
studies, and completion of impact assessment by the Impact Assessment Agency of Canada,

5Introduced in 2018, The Economic Strategy Tables provide a forum for industry and government to turn economic
strengths into global advantages, and to foster long-term growth for the Canadian economy.
5 While WD focused primarily on how collaboration could enhance water security and advance water
infrastructure on the Prairies, WD recognizes that water and land management are inextricably linked. The
guantity and quality of water influences the range of activities and development on the land, which in turn, affects
the quality and quantity of nearby water resources due to usage, conservation, wastewater management, and
drainage. Additionally, WD chose to focus on water management, as it is an area of shared federal and provincial
jurisdiction, whereas land management is primarily the responsibility of provinces. Therefore, this report does not
refer explicitly to land management, as it is implied in the management of water resources.
7 At the time of writing this report, the Government of Saskatchewan announced it was committed to advancing
both the UQC and the WIP over the next ten years, using a three-phase approach.
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which is designed to protect the environment, ensure sustainable projects can move forward
safely and build public confidence.?

e) The water and irrigation projects in Saskatchewan should be advanced in accordance with the
requirements and conditions imposed as part of the impact assessment process.

f) Consideration should be given to specific actions that will allow farmers to adopt irrigation at
higher rates, that permit industrial users to access the water infrastructure, and that encourage
investment attraction.

This report explains why WD made the above recommendation, and why this recommendation would
enable long-term benefits including climate change preparedness and sustainable water management,
and broadly realized economic prosperity for future generations.

2.0 Background

2.1 The Upper Qu'Appelle Canal

The first water infrastructure project that WD studied in partnership with Clifton Associates was the
UQC. The UQC would divert water from the Qu’Appelle Dam at Lake Diefenbaker, and move it 87km
southeast through an open, upland canal beside the Qu’Appelle Valley to Buffalo Pound Lake. Buffalo
Pound Lake is the municipal water source for the Regina — Moose Jaw region, and supplies water for the
potash mining industry in the region. The UQC would allow for between 110,000-175,000 irrigable acres
to be developed along the canal route, outside of the Qu’Appelle Valley.® The UQC would likely take 10
years to complete, from design to finished construction. Two major studies of the UQC have been
completed prior to 2020 (2006 and 2012). The present-day capital cost would include approximately
$1.37 billion to build the canal and pump stations, and $756 million for agricultural producers to adopt
and connect irrigation technology and meet provincial drainage requirements.

2.2 Westside Irrigation Project

The second water infrastructure project that WD studied was the WIP. The WIP is a proposed irrigation
project that, if fully completed, could stretch from the Gardiner Dam at Lake Diefenbaker along the west
side of the South Saskatchewan River, to Asquith, a town west of Saskatoon and more than 100km north
of the Gardiner Dam. The WIP would be built in stages over more than 10 years, and would consist of a
refurbished and expanded canal system with multiple reservoirs along the northward route. The WIP
could result in the development of more than 330,000 acres of irrigated farmland (see Figure 1 for a
map of both project locations). The cost estimate for the full development of the WIP is approximately
$1.9 billion for the canal, reservoirs, and pump stations, with another $1.5 billion estimated for
agricultural producers to adopt and connect irrigation technology and meet provincial drainage
requirements.

8 Prior to completing the impact assessment, a project proponent will need to be identified, and water use and
demand targets for agricultural, industrial, and municipal users will need to be estimated.
°®The range of irrigable acres for the UQC is dependent on water availability from Lake Diefenbaker, canal design
capacity, soil conditions in the region, and other factors.

5
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The Prairie Farm Rehabilitation Administration (PFRA) and the Government of Saskatchewan originally
conceived of the WIP during the planning and construction of Lake Diefenbaker.X® The WIP was meant
to be one of a number of irrigation projects that would be supplied by Lake Diefenbaker. Construction
on the first stretch of the canal, the Westside Main Canal, originally began in 1969, but was halted in
1973 before the canal could reach the town of Conquest.!! The Macrorie Water Users Association
advocated to use the existing canal in the 1980s, and has since used the Westside Main Canal to supply
water for a small 3000-acre irrigation district.

Figure 1 — Approximate Location of the Irrigation and Water Infrastructure Projects

Saskatoon
o B

Westside Irrigation Project
(Potential: 330,000+ acres)

0
m M
Lake Diefenbaker
. e
0
Upper Qu'Appelle Canal
" (Potential: 110,000-175,000 acres)
o

Map Data © 2020 Google

(iarnla

10 The federal government established the PFRA in 1935 as a response to widespread drought, farm abandonment,
and land degradation at the time. The PFRA worked on several large-scale water infrastructure projects, including
the establishment of Lake Diefenbaker. The PFRA was disbanded in 2012.

111 1973, the Government of Saskatchewan (GOS) announced that the Westside canal construction would be
delayed. The reasons for the delay were debated in the Legislative Assembly. They included: (1) the producers in
the area preferred to continue dryland farming; (2) more experimentation in the east side irrigation project would
demonstrate to the dryland farmers that the change to irrigated farming will provide a better farming future; and
(3) that funding recreational development on Lake Diefenbaker would realize a greater financial return than
irrigation development.

6
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As Table 1 shows, Clifton Associates estimates
the combined cost of both projects for the canal
infrastructure to be $3.27 billion, to enable the
development of approximately 500,000
irrigated acres. The combined cost of the on-
farm irrigation infrastructure is estimated to be
$2.26 billion, most of which would be paid for
by individual farmers and producers.

Irrigation Expansion in Saskatchewan

The Saskatchewan government recently committed to
advancing both the UQC and WIP over the next 10 years,
using a three-phase approach, at an estimated cost of $4
billion. Phase 1 and 2 would see the WIP built to
accommodate around 340,000 irrigated acres, while
Phase 3 would see the UQC built to accommodate an
estimated 120,000 acres.

WD considered and studied irrigation projects in (Government of Saskatchewan, July 2020)

Saskatchewan because of the abundant water
resources provided by Lake Diefenbaker, the
large amounts of suitable farmland near to Lake
Diefenbaker, and the projects’ economic
potential for Saskatchewan’s agri-food industry
and larger economy. According to some
estimates, evaporation can represent 10% of
water losses in Lake Diefenbaker in dry years,
and in some years, leads to greater losses than
human uses. ¥

This announcement ties into Saskatchewan’s Growth
Plan, 2020-2030, which looks to increase agri-food
exports, and includes a goal to expand the number of
irrigable acres in Saskatchewan. This includes irrigation
district infill development to add 85,000 new acres by
2030, as well as pursuing efforts to attract private
investment to further expand the province’s irrigation
potential.

Table 1 — Capital and Operational Costs of the UQC and WIP

uQc wip Both Projects
Capital Cost of Canal Infrastructure $1.37B $1.98 $3.27B
Capital Cost of On-farm Irrigation $756M $1.58 $2.268
Infrastructure
Total Cost of Canal and Irrigation $2.13B $3.4B $5.538
Infrastructure
Operations/Maintenance Coétasnc:; $10M / Year $8.4M / Year $18.4M / Year
Estimated Irrigable Acres 110,000 - 175,000 330,000 440,000-505,000

2.3 Prairie Water Workshops

WaterSMART Solutions, in partnership with WD, led Prairie water workshops in Alberta, Saskatchewan
and Manitoba, and had participants identify and discuss water management challenges, opportunities
and priorities. Based on these workshops, common challenges and opportunities were identified at all
three workshops, and the work that WaterSMART conducted at these workshops helped to identify
important considerations for enhanced coordination and collaboration related to water management
(see Annex 3).

12 North, R.L. et al, Lake Diefenbaker: the prairie jewel (Journal of Great Lakes Research, 2015).
7
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3.0 Benefits & Rationale of the Recommendations

Government and the public can realize two sets of benefits through the advancement of WD’s
recommendation. The first set are economic benefits — increased and enduring economic activity from
irrigation and the industries that irrigation and water conveyance enables. The second set of benefits
relate to climate change preparedness and long-term water resource management conducted in an
inclusive and sustainable manner. This section describes how Prairie residents can realize the long-term
benefits that will arise from the advancement of the recommendation.

3.1 Large Net Tax and GDP Benefit for Government

Irrigation provides important benefits and returns to the individual producer through higher crop
production and more diversified crops, but the long-term economic benefits of irrigation are largely due
to the substantial forward and backward linkages created when farmers adopt irrigation. Some of these
backward linkages include specialized machinery, irrigation systems, fertilizers, and agronomic supports
that are required when farmers adopt irrigation. As the irrigation projects mature, they can also create
forward linkages, as irrigation allows for specialized crop production and subsequent crop and animal
processing. Additional forage and cereal production in the region allows for agricultural ‘building blocks’
to develop, such as beef and pork feedlots, and animal processing plants. Specialized crop production
can also encourage agricultural building blocks to develop, such as potato processing plants. In Alberta,
these forward and backward linkages allow the region and province to accrue 90% of the total benefits
from irrigation, while farmers accrue 10% of the total benefits.'® Although Alberta’s irrigation industry is
more established than Saskatchewan'’s, it is an important reminder that irrigation provides benefits that
are widely distributed throughout the province.

In the case of the UQC, the canal would provide water for more than agriculture-related industries.
Clifton Associates estimated that the UQC would enable potash expansion through the development of
two additional potash mines in the region.'* These industrial building blocks, with their backward supply
linkages, capital construction costs, and associated fertilizer plant, would provide additional tax returns
to all levels of government. Over the life of the projects, through the many agricultural and industrial
building blocks that these irrigation and canal projects would enable, governments would realize a
significant net tax return, as their public expenditures on the canal and irrigation infrastructure are
returned through goods and services taxes, corporate taxes, property taxes, and income taxes.

As Table 2 shows, the fiscal returns and GDP contributions of each project is substantial.'® The total
fiscal returns of the UQC are $17.7 billion, while the WIP returns $6.8 billion. The lifetime contribution to
Canadian GDP of the UQC is $60 billion, and the WIP contributes $23 billion. Considering the total
capital investment of both projects for government and individual producers of the canal and irrigation

13 paterson Earth & Water Consulting Ltd, Economic Value of Irrigation in Alberta (2015).

14 Although the UQC would support fewer irrigable acres than the WIP, Clifton Associates assumes that the UQC
would lead to additional industrial development in the region. This is based on a belief that the current Qu’Appelle
River between Lake Diefenbaker and Buffalo Pound Lake will be an insufficient conveyance in the coming decades,
and without the addition of a new canal, the establishment of additional potash mines in the region will not be
possible. Given the potash mines and the additional building blocks that the UQC is assumed to enable, the UQC is
considered a water supply project, rather than solely an irrigation project.

15 Given the outsized impact of potash mine development on the economic benefits, and the difficulty of predicting
potash expansion in the region, Table 2 and Table 3 have been presented with and without the economic impacts
of potash expansion enabled through the UQC.
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infrastructure is just over $5.5 billion, governments will see substantial long-term returns from their
initial investments. Assuming producers pay for a majority of the on-farm irrigation infrastructure, the
net tax return for both projects would be over $20 billion.*®

Table 2 — Summary of GDP and Fiscal Return Benefits of the UQC and WIP, using a 2.5% discount
rate?’

uQC without Both Projects (without
vac Potash wip potash included)
Contribution to Canadian GDP S60B $12.5B $23B $83B ($35.5B)
Fiscal Returns to the
Government of Saskatchewan* >148 »2.98 >4.68 18.6 (37.58)
Fiscal Returns to the Federa*l $3.78 $800M $2.28 $5.98 (43B)
Government
Fiscal Returns to Federal and
Provincial Governments* $17.7B S3.7B $6.8B $24.5B ($10.5B)
Net Tax Return to Federal and Approx. Approx.
Provincial Governments S16B Approx: 28 S4.2B Approx. 520.28 (>6.98)
Benefit-Cost Ratio 2.86:1 1.61:1 1.91:1 2.53:1(1.81:1)

*Assuming a 30% fiscal return on GDP creation

3.2 Enduring Employment and Personal Income Benefits

As with the GDP and fiscal return benefits accrued by government, the construction of the canal and the
forward and backward linkages enabled by irrigation and water conveyance infrastructure, would create
significant employment opportunities and enduring gains in personal incomes for Canadian and
Saskatchewan residents (see Table 3). Over the course of a 50-year time period, the UQC is estimated to
generate 460,000 person years of employment, while the WIP is estimated to generate 270,000.8 At
project maturity, once there is full irrigation adoption and all of the forward linkages have been created,
the UQC is estimated to contribute 14,500 jobs per year, while the WIP is estimated to generate 8,200
jobs per year, the majority of which will occur in Saskatchewan. These projects will also have lasting
impacts on personal incomes, with the UQC contributing to a $1 billion increase in annual personal
income, and the WIP enabling an annual increase of $350 million in personal income.

16 The net tax was calculated by taking the total fiscal returns for governments, and subtracting the full cost of the
canal infrastructure, and approximately half of the irrigation infrastructure costs. This calculation is approximate,
because it is not known how much government support will be provided to irrigators.
17 Figures provided in Tables 2 and 3 are based on preliminary analysis from Clifton Associates. During production
of this report, Clifton Associates updated its economic models. As a result, there may be some deviation between
the figures published in this report, and those contained in the final report produced by Clifton Associates for WD.
18 Clifton Associates estimates that the employment figures are directly tied to the expansion of irrigation and
water conveyance infrastructure in the project regions, and would not have occurred without that infrastructure.
9

i+l

Canada



I * I Western Economic Diversification de I'économie
Diversification Canada de I'Ouest Canada

Table 3 — Summary of Employment and Personal Income Benefits of the UQC and WIP

uQc without WIP Both Projects (without

vac Potash potash included)

Total Person Years of
Employment for Canal and 460,000 142,000 270,000 730,000 (412,000)
Associated Building Blocks

Total Person Years of
Employment during the Canal 10,000 N/A 15,000 25,000
and Irrigation Build Phase

Person Years of Employment at

. . 14,500 4,500 8,200 22,700 (12,700)
Project Maturity
Increase in Annual Personal
Incomes at Project Maturity >18 »200M »350M »1.358 (5550M)
Increase in Personal Incomes $17B $3.5B $6.5B $23.58 ($10B)

over 50-year Period*
*Using a 2.5% discount rate

3.3 Improved Agri-Food Processing Capacity and Global Market Share for
Saskatchewan

As mentioned earlier, an important and lasting benefit of irrigation projects is the ability to grow a
diverse and higher-value mix of agricultural goods. Using Alberta as a comparator, Clifton Associates
estimated how irrigation would change the crop mix in the UQC over time (see Table 4). The proportion
of traditional dryland crops are likely to decrease, relative to high-value vegetable and pulse crops.
Clifton Associates also expects more forage crops, to support an increase in animal feedlots, and thereby
animal processing plants. A 2015 study from Alberta on the benefits of irrigation found that the average
irrigated crops from 2000 to 2011 generated more than four times the return of dryland farming.®

The production of higher-value, and
specialized crop mixes have other

|mr?ortant benefl.ts as well. Once the 2021 2031 2041 2051
regional production of some crops reaches

Table 4 — Anticipated change in the crop mix for the UQC

a threshold, that production helps to Ct.ereals 4>% 40% 35% 30%
encourage processing plants to establish Oil Seeds 35% 30% 25% 15%
facilities in the region. The decision to Pulses 16% 21% 25% 30%
locate a processing plant is dependent on Vegetables 1% 5% 5% 10%
several factors, but the starting point is a Forage 3% 5% 10% 15%

reliable and high-quality supply of the chosen crop, which irrigation helps to ensure. Processing plants
help to keep more of the value of the crop in the province or region, such as when companies process
raw potatoes into table-ready products rather than shipping them out as commaodities, or when cereals
and forage contribute to animal feedlots in the region, which can then be used in meat processing
plants. In 2011 in Alberta, crop and animal processing plants directly contributed over $500 million to
Alberta’s annual GDP, and contributed to nearly 16,000 jobs in the province’s Southern irrigation region,
despite irrigated farmland using less than 5% of the cultivated land base across Alberta.? Enabling an

19 paterson Earth & Water Consulting Ltd, Economic Value of Irrigation in Alberta (2015).
20 |bid
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increase of almost 500,000 acres of irrigable land, the two projects in Saskatchewan would support the
production of a wide variety of high value crops to supply multiple new agri-food processing facilities in
the province.?! Ultimately, the establishment of crop and animal processing facilities depends on several
factors, including the product that is being processed, and how much production is occurring regionally.
The direct and indirect benefits of crop and animal processing help to maximize the economic impact of
the irrigation projects in Saskatchewan.

The opportunity to harness irrigation comes at a moment
when the Regina-Moose Jaw corridor and Saskatoon are
emerging as increasingly important regions for agri-food
production and processing. Increasing the agricultural
production of higher-value and diversified crops in these
regions through irrigation would help solidify their position as
global agri-food production, processing, and export leaders.
Saskatchewan also boasts fertile farmland, and world-
renowned experts and innovators in the agricultural,
livestock, and technology sectors.

These irrigation projects would also help Saskatchewan to
boost agri-food exports in accordance with the provincial
Growth Plan, 2020-2030. Figure 2 illustrates 2018 export

Prairie-based Supercluster

Protein Industries Canada (PIC) is a
Regina-based, industry-led, not-for-
profit organization created to position
Canada as a global leader in plant
protein production. As one of Canada’s
Superclusters, the Government of
Canada is investing nearly $153 million
through an agreement with PIC, to be
matched dollar-for-dollar by private
sector investment.

(Protein Industries Canada)

values, as well as targets for 2025 and 2030 as set out in the
2018 Report of Canada’s Economic Strategy Table for Agri-food, and the Saskatchewan Growth Plan,
2020-2030, respectively.

Figure 2 — Saskatchewan’s and Canada’s Agri-food Exports for 2018 and Future Targets

$100.00
$90.00
$80.00
$70.00
$60.00
$50.00
$40.00
$30.00
$20.00
$10.00

Value of Agri-Food Exports ($Shillions)

$0.00

Future %
19.94% . of Cda's
of Cda's Exports
Exports

2018: Saskatchewan Agri-food 2025: Canada's Target for Agri- 2030: Saskatchewan Growth Plan
Exports as a % of Canada's food Exports (Economic Strategy Target for Agri-food Exports
(Trade Data Online) Table for Agri-food)

B Saskatchewan Agri-food Exports B Canada Agri-food Exports

21 Based on discussions with subject matter experts and the experience in Alberta, between 50,000 and 100,000
acres of irrigable land could supply one large processing facility.
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Figure 3 — Map of the High Plains Aquifer

infrastructure projects are advanced in Saskatchewan,
increasing groundwater scarcity and land degradation will

challenge some of the largest and most productive
agricultural regions in the world to continue to grow high-
value crops. For example, two interconnected aquifer
systems in the American Midwest— the Ogallala and High
Plains — have sustained one of the largest agricultural |
economies in the world (see Figure 3). Some regions ' S,
dependant on these groundwater aquifer systems are
beginning to experience water scarcity, and much of the
southern part of the aquifer could be depleted as early as
2050.2%2 Similarly, other major food producing regions
around the world are also heavily reliant on groundwater,

South Dakota

i

Wyoming |

sl ¥

Colorado

Yy
4,

New Mexico

which is not easily renewed. Climate change impacts are | et

likely to exacerbate the impact of groundwater availability,
and this will have major implications for global food

production.?%

Groundwater vs. Surface Water
Irrigation

Nearly half of global food production relies
on irrigation through groundwater, which
is often used at unsustainable rates.?*

Expansion of irrigated agriculture in the
Prairies will likewise require the use of
groundwater, in particular, during
extended dry periods, which are expected
to increase in length under climate change.
The challenge, which underscores the need
for enhanced collaboration and
coordination, will be to jointly manage
renewable surface water with the more
slowly replenished groundwater, so that
groundwater can provide an important and
sustainable water supply reserve in times
of drought.

Texas Y
X

The Ogallala - High
Plains Aquifer
The Ogallala - High Plains
Aquifer alone contributes to
the production of $35 billion
in U.S. crops annually.
(Bruno Basso, 2013)

Image source:
Wikimedia

Commons by
Kbh3rd, 2009

Changes to some important food producing regions
around the world present an opportunity for
Saskatchewan to utilize its available surface and
groundwater resources to feed a growing global
population, to provide diversification to
Saskatchewan’s agriculture industry, and to expand
Saskatchewan’s processing capacity. While
Saskatchewan’s climate limits the range of crops that
can offset the loss of agricultural production
elsewhere, the UQC and WIP will enable Saskatchewan
producers to grow more local vegetables and crops.
Taken together, these agricultural trends and economic
benefits help to make the case for the advancement of
the proposed irrigation and water infrastructure
projects.

22 Angie Haflich, Model predicts aquifers around the globe will be depleted of water in the next 50 to 100 years

(High Plains Public Radio, 2016).

23 Nicole Riva, Some groundwater could be depleted by 2050, according to a new study (CBC News, 2016).

24 Famiglietti, J. S., 2014, The global groundwater crisis, Nature Climate Change, 4, 945-948.
25 Richey, A. S., B. F. Thomas, M.-H. Lo, J. T. Reager, K. A. Voss, M. Rodell and J. S. Famiglietti, 2015, Quantifying
renewable groundwater stress with GRACE, Water Resources Research, 51(7), 5217-5238, doi:

10.1002/2015WR017349.
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4.0 Funding Models for an Irrigation Project in Saskatchewan

As with any large infrastructure project, due consideration must be given to finding an acceptable
funding model that is appropriate to the project, and to local economic and financial circumstances. The
financial model should allow the infrastructure to be developed, operated, and maintained with an
acceptable mix of public and private funds, and it should insulate taxpayers from unexpected or undue
financial burden. The financial model should also be adequately flexible (including contingencies or
other options) to address future modifications for increasing operating efficiencies, as well as to address
any unexpected negative environmental impacts.

Private and public entities around the world have used various financial models to fund large water
infrastructure projects. Some models are better suited than others for funding irrigation infrastructure
projects. This is because, relative to other water infrastructure projects such as water and wastewater
treatment facilities, irrigation infrastructure tends to have smaller numbers of direct beneficiaries (e.g.
crop and animal farmers, processing plants, and industry) from which to recover costs. However, it
tends to benefit populations indirectly through contributions to GDP and government revenue, and by
supporting high quality jobs.

A longer timeframe is also required to realize the full benefits of irrigation agriculture, due to the
complexity and cost of adopting irrigation farming, as well as the time needed to attract increased
investment in agri-food processing facilities. Given the challenge of pivoting from dryland farming to
irrigation farming, producers may need both training supports and additional capital liquidity to
encourage irrigation adoption. It will also be important to find other users for the water resources, such
as processing plants and other industrial users, to lessen the financial burden on irrigators to cover
ongoing operating and maintenance costs. Despite these challenges, irrigation infrastructure can
produce significant and long-term tax revenues for governments, and it often supports significant
economic output. The experience in Alberta found that irrigation generated about $1.3 billion in annual
revenue for the provincial and federal government, representing a revenue to expenditure ratio of 3:1.2°
Annex 1 provides a basic overview of some of the models that WD considered, including:

e Public sector grants,

e Government loans or guarantees,

e Rate based support / debt financing,

e Industry contributions,

e  Public-private partnerships,

e Tax increment financing,

e Hybrid / blended models.

All of these models can include methods of cost recovery (e.g. fee for service, royalty system, municipal
taxation), and in all cases, a move to higher-value crop production can be considered (i.e. as returns and
land value increases for producers, so do opportunities for cost recovery). In addition, various models
can be blended to adapt to particular local circumstances, and the preferences of decision makers.

Given the proposed schedule to design and build the projects, capital costs could be distributed across a
ten-year build period. The Canada Infrastructure Bank (CIB), which facilitates large capital projects
through privately backed loans or investments, is a possible source of funding.?” The capital cost,

26 paterson Earth & Water Consulting Ltd, Economic Value of Irrigation in Alberta (2015).
27 Senior officials from the CIB have been briefed on both the UQC and WIP.
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estimated at $3.27 billion for both projects, could be covered through a number of potential funding
ratio scenarios. Any scenario is subject to further negotiation by the parties.
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5.0 Environmental Considerations

Overlaying the possibility of advancing irrigation and water infrastructure projects in Saskatchewan are
the very real and important environmental impacts and considerations. Over the past year, WD’s work
and engagement has raised several important questions and concerns that will need to be adequately
addressed and answered, to advance these projects with widespread public support, and with minimal
negative environmental impacts. This section describes some of the most pressing environmental
concerns, and suggests initial steps for how the project proponent should address and continually
reduce these environmental risks.

5.1 Water Availability in Lake Diefenbaker: Trade-offs and Forecasting

The possibility of expanded
Figure 4 — Cumulative water uses and losses in a low flow year, irrigation raises important
compared to available inflow at Lake Diefenbaker guestions about the availability of
water resources in Lake
Diefenbaker, in years with an

2,500,000 / average flow from Alberta, and in
Estimated Inflow into Lake _ years with a low flow. Recent

2,000,000 Diefenbaker in a low flow year

3,000,000

water modelling for Lake
Diefenbaker shows that from
1,000,000 1981 to 2010, the lowest
recorded inflow into Lake

1,500,000

500,000 .
Diefenbaker was
- 2.67 million dam3.% Using the
Net Qu'Appelle East Side Direct Use Minimum uac WIP . . .
Evaporation Release Pump Flow Diversion Diversion hlgheSt estimations for the other
Loss water uses and losses from 1981

[ Cumulative Water Uses and Losses, in dam”3

to 2010, situated in this low flow
year, the total outflow requirements (including evaporation losses), accounted for 76.6% of the available
inflow.% In the most extreme drought scenario, the combined diversions from the UQC and WIP could
require 720,000 dam?, representing about 27% of all inflow in a low flow year, and pushing the water
requirements past 100% (see Figure 4 for a graphical representation).3° Although irrigators in the Lake
Diefenbaker region typically use less than 1% of the inflow in a given year,3! and irrigation technology
has become more efficient in its water use over time, irrigators need to be aware that in years of
exceptional drought, they may not receive their anticipated water allocations. In a median flow year, the
required water diversions for the UQC and WIP are reduced, totalling 129,000 dam®and 196,000 dam?
respectively. In a median flow year, when the inflow into Lake Diefenbaker is estimated at around 6.9
million dam3, the combined water diversions for both projects account for less than 5% of the inflow.3?
When both projects are included, the total outflow requirements, including evaporative losses, account
for approximately 31% of all available inflow into Lake Diefenbaker (see Figure 5 for a graphical

28 1 dam3represents a volume of 1 cubic decameter, which is equivalent to 1,000 cubic meters.
29 \Water Security Agency, State of Lake Diefenbaker (October 2012).
30 Data gathered from Clifton Associates, Upper Qu’Appelle and Westside Irrigation Projects Summary Document
(2020), and Water Security Agency, State of Lake Diefenbaker (October 2012).
31 water Security Agency, State of Lake Diefenbaker (October 2012) — assuming less than 52,600 dam? for all direct
uses in a median flow year.
32 The median flow year was calculated by taking the median flow for the years 1981-2010, as calculated in Water
Security Agency, State of Lake Diefenbaker (October 2012).
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representation). At present, water modelling®3, which did not account for climate change, shows that
only in the most extreme conditions will the water resources of Lake Diefenbaker be insufficient to meet
all of the annual uses and losses. The possibility, however, should require a review of the operating
objectives of Lake Diefenbaker, in anticipation of a possible drought event.

There are also trade-offs that
will occur as irrigation is
expanded, as there are

Figure 5 — Cumulative water uses and losses in a median flow year,
compared to available inflow at Lake Diefenbaker

7,000,000 multiple users and uses for the
water resources in Lake

6,000,000 . . .
Diefenbaker, all with their

5,000,000 - Estimated Inflow into Lake preferred lake level. Irrigation

Diefenbaker in @ median flow year . .
4,000,000 infrastructure benefits from a
2,000,000 stable lake level, as pumping

costs and intake infrastructure

2,000,000 .
" costs are reduced if the lake
1,000,000 level remains consistent.
S : : Recreational users, who
Net Qu'Appelle East Side Direct Use Minimum uac WIP currently enjoy three provincial
Evaporation Release Pump Flow Diversion Diversion
Loss parks, over 800km of
Cumulative Water Uses and Losses, in dam"3 shoreline, and multiple water-

based activities on Lake
Diefenbaker, also prefer stable lake levels. However, prioritizing a stable lake level for irrigation and
recreational users involves trade-offs with hydropower production and flood prevention, as there is less
flexibility in the operation of Lake Diefenbaker when lake levels are kept constant.3* Further, as
irrigation diverts more water out of Lake Diefenbaker, the reduction of hydropower production from
three hydropower plants that use the water from Lake Diefenbaker will incur a quantifiable economic
cost.¥ As these examples showcase, further analysis will be needed to arrive at an understanding of the
required trade-offs of expanded irrigation and water conveyance from the UQC and WIP.

5.2 Increased Contaminants from Agricultural Inputs

An important consideration is the impact of increased contaminants on downstream rivers and water
bodies from agricultural inputs.3® If not properly managed, nutrients and pesticides from agricultural
systems can be lost to surface water bodies, resulting in reduced water quality. As an agricultural
system, irrigation development could impact the water quality in the Saskatchewan and Qu’Appelle
River Systems if the associated use of agricultural inputs results in the increased introduction of
nutrients, sediments, and pesticides into downstream streams and rivers via drainage water.

33 Lindenschmidt, K. E., P. Lloyd-Smith, S. Razavi, S. Mustakim A. Shah, H. Carlson and J. Terry, Hydrological and
Economic Assessment of the Upper Qu’Appelle Water Supply Project, Global Institute for Water Security,
University of Saskatchewan, January 31, 2020.

34 Water Security Agency, State of Lake Diefenbaker (October 2012)

35 |bid — The exact cost of lost hydropower production is not known at this time.

36 Lindenschmidt, K. E., P. Lloyd-Smith, S. Razavi, S. Mustakim A. Shah, H. Carlson and J. Terry, Hydrological and
Economic Assessment of the Upper Qu’Appelle Water Supply Project, Global Institute for Water Security,
University of Saskatchewan, January 31, 2020.
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Drainage water that moves excess water off fields or the farm either naturally or by constructed
channels will eventually reach irrigation canals, wetlands, creeks, rivers, or lakes. These water bodies are
used for drinking water, irrigation, industrial use, and/or recreation activities, and most sustain aquatic
and wetland ecosystems. The negative impacts most commonly associated with increased agricultural
drainage result from increases in the amount of nitrogen (N) and phosphorous (P) in downstream
surface and groundwater. Increases in the amount of N and P, coupled with warmer weather, can lead
to algae blooms in water bodies. Algae blooms ultimately cause low levels of dissolved oxygen in the
water, in turn, killing fish and other aquatic animals.

Groups such as the Partners FOR the Saskatchewan River Basin (PSFRB) have raised concerns about the
impact that increased agricultural and irrigation development could have on downstream water quality.
The Saskatchewan River Delta is downstream from the irrigation development that may occur in the
WIP, and as one of the largest inland deltas in North America and one of the most biologically rich
landscapes in Canada, potential impacts on the water quality in the delta is cause for concern. With this
in mind, the design, construction, and operation of the irrigation infrastructure needs to ensure that the
environmental outcomes from agricultural drainage are continually improved over time, and that the
health of the Saskatchewan River Delta is monitored continually.

5.3 Impact Assessment Agency of Canada

An important opportunity for Indigenous rights-holders and water stakeholders to raise both their
concerns and the expected benefits of the projects is during the federal impact assessment process,
which is expected to be a requirement for both of the projects under consideration. The Impact
Assessment Agency of Canada (IAAC) is responsible for developing impact assessment reports for the
Minister and/or Cabinet.” The process involves five phases: planning; impact statement; impact
assessment; decision-making; and, post-decision. During the planning phase, the public and Indigenous
groups are able to identify any key concerns, including any potential impacts on their rights. To the
extent possible, the project proponent (which could include a provincial ministry, agency, or Crown
corporation), and expert federal departments, find and conduct any relevant studies to address the
raised concerns and issues. Throughout the process, interested Indigenous rights-holders and
stakeholders are able to participate in public hearings and engagement sessions as the project moves
along the five phases. This process is an important opportunity for concerned Indigenous rights-holders
and stakeholders to raise environmental, health, social, and economic impacts of the proposed projects.

The entire impact assessment process can take between 1.5 and 6 years, depending on the complexity
of a project, the amount of consultation required, the magnitude of anticipated adverse impacts, and
the amount of detail required to inform decision-making. The Minister and/or Cabinet then makes a
ruling as to whether a project’s adverse impacts are in the public interest, and establishes any conditions
for the proponent. In the case of the irrigation and water infrastructure projects, the proponent may
then be required to amend the design of the projects, to help mitigate any anticipated adverse impacts.
After a positive decision, the IAAC is active in verifying a proponent’s compliance with any imposed
conditions. The work of WD and other concerned Indigenous rights-holders and stakeholders will help
enable the IAAC to study the full range of impacts from these projects.

37 Government of Canada, Impact Assessment Process Overview (2020).
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5.4 Considerations to Address and Reduce the Environmental Risks

Recent reports suggest that certain irrigation system designs can improve water quality and reduce
contaminant loads as water moves downstream from irrigation districts.3® Importantly, this includes the
availability of wetlands in reducing the impact of N and P loading in the Qu’Appelle Watershed.>®
However, the degree to which agricultural runoff will impact groundwater and surface water quality in
the region cannot be fully anticipated. In part, this is because the effects of agricultural inputs on surface
and groundwater quality are dependant on multiple local factors. This includes the drainage
characteristics of the soil, the regional geological and hydrological characteristics of the region, and the
timing and intensity of local precipitation. Individual producer choices will also impact irrigation
drainage quality, such as crop and livestock choices, the type and amount of fertilizers and pesticides
used, and the type of irrigation that is employed. Even if all of these factors were known in advance,
little work has been done in other regions to evaluate the relationships between land-use and irrigation
water quality, further limiting the known impacts of irrigation on downstream water quality in the
region.*

Another unknown and important factor is the design of the water conveyance and drainage
infrastructure. Since September 2015, the Water Security Agency (WSA) has been implementing the
Agricultural Water Management Strategy. New regulations, legislation and policies have been
implemented to support better irrigation and drainage practices.*! Collaboration between the WSA and
other water partners could ensure the irrigation projects utilize the most effective drainage plans.
Mitigation efforts should also incorporate guidance from groups with a vested interest in downstream
water quality, including the PFSRB. As has been shown in Alberta and other jurisdictions with advanced
irrigation systems, the design of irrigation projects can mitigate the degree to which agricultural
nutrients will negatively affect downstream water quality. Yet the difficulty of knowing the impacts
beforehand increases the importance of the impact assessment process, to study the range of potential
impacts, to help guide the initial efforts to reduce the environmental risks of these projects, and to
establish a monitoring program to make course corrections over time.

With these factors in mind, the project proponents should consider the following steps throughout the
design, construction, and operation of the irrigation projects, to help reduce the environmental impacts
over time. These listed considerations are a starting point, and should not be thought of as an
exhaustive list.

Study the project impacts using the Impact Assessment Process and other sources of information:
e Study the known environmental impacts of contaminants from agricultural inputs, and their
impact on surface and groundwater quality.
e Study the impact of agricultural inputs on the health of the Saskatchewan River Delta.
e Study best practices in other jurisdictions to manage agricultural drainage from irrigation
infrastructure.

38 Alberta Agriculture and Forestry, Water quality in Alberta's irrigation districts 2011 to 2015 : 2014 progress
report (2014).

39 Jennifer Roste and Helen Baulch, Qu'Appelle Watershed, SK Land-Use and Water Quality (Global Institute for
Water Security, 2018).

40 Alberta Agriculture and Forestry, Water quality in Alberta's irrigation districts 2011 to 2015 : 2014 progress
report (2014).

41 \Water Security Agency, Government of Saskatchewan, What is the new Agricultural Water Management
Strateqy? (2017).
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https://open.alberta.ca/publications/water-quality-in-alberta-s-irrigation-districts-2011-to-2015-2014-progress-report
https://open.alberta.ca/publications/water-quality-in-alberta-s-irrigation-districts-2011-to-2015-2014-progress-report
http://wuqwatr.ca/wp-content/uploads/documents/QuAppelle-Basin-Land-Use-Water-Quality-UofS-study.pdf
https://open.alberta.ca/publications/water-quality-in-alberta-s-irrigation-districts-2011-to-2015-2014-progress-report
https://open.alberta.ca/publications/water-quality-in-alberta-s-irrigation-districts-2011-to-2015-2014-progress-report
https://www.wsask.ca/Global/Water%20Programs/Agricultural%20Drainage/Agricultural%20Water%20Management%20Strategy/Water%20Management%20Fact%20Sheet%20Low%20Res%20for%20Web%20June%202017.pdf
https://www.wsask.ca/Global/Water%20Programs/Agricultural%20Drainage/Agricultural%20Water%20Management%20Strategy/Water%20Management%20Fact%20Sheet%20Low%20Res%20for%20Web%20June%202017.pdf
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e Study the water balances of Lake Diefenbaker, including projections of climate change and
changing extreme.
e Study the benefits of joint, sustainable surface and groundwater management, including the
role of groundwater in meeting irrigation water demand.
e Consider the concerns of a wide range of Indigenous rights-holders and stakeholders and
develop plans to address them.
Design and Implementation:
e Design the irrigation infrastructure and operational plans to employ the known best practices,
and to surpass legislative and regulatory standards.
e Design the infrastructure to utilize existing or constructed wetlands to help retain 