CHAPTER

10
Irrigation Issues, Knowledge Gaps &
Development Constraints
There remain a large number of issues related to the development of the Lake Diefenbaker
irrigation. Many of these have been repeatedly identified in evaluation reports on why irrigation
in the area has not proceeded faster41. Most recently the Brace Centre for Water Resources
Management identified seven areas of constraint that are currently limiting irrigation
development.42 These can be summarized as:
•
•
•
•
•
•
•

Government planning frameworks.
Producer interests, farm level economics and profitability.
Water supply infrastructure.
On Farm and system capital investment requirements.
Marketing and value added processing opportunities.
Suitability of policy environment.
Demographics and labour markets.

Many of these constraints have existed for years. When farmers considering irrigation
investments were polled in the 1970s, nearly 40 years ago for factors that led them NOT to
invest they identified capital, financial returns, labour costs and land acquisition prices.
Table 60 - Factors Responsible for a Decision Not to Expand Irrigation in the South
Saskatchewan River Project Region, 1978
Factor
High Capital Requirements
High Labour Costs
High Cost of Purchasing Land
Quota
Expected Returns
Unreliable Markets
Present System Adequate
Suitable Land
Certainty

% of
Respondents
63.6%
27.3%
27.3%
18.2%
13.6%
13.6%
13.6%
13.6%
9.1%

Source: Kulshreshtha, S., et al (1988a), Table 5.5

The major development constraints to irrigation development are discussed below.

41

See for example: SaskWater (1986), Kulshreshtha, S. et al., (1988), Perillat, B., et. al (2002),
Clifton Associates Ltd. (2004)
42
Brace Centre (2006), pp.16-18.
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Planning, Financing & Investment for Irrigation Development
The government planning frameworks for irrigation development in the Lake Diefenbaker area
and Saskatchewan at large can be described as uncertain. There has been no long term planning
framework in place that would match the long term nature of the irrigation developments.
Locally, irrigation districts have been small organizations with limited capacity to fund required
investments. Governments have, since the 1960s, had continuing change in their organizational
responsibilities for irrigation. Federally, the Prairie Farm Rehabilitation Administration, the
primary point of authority for federal support for irrigation has been incorporated within
Agriculture and Agri-Food Canada and pursued a policy of divesting assets and programs to
local or provincial authorities. Provincially, the responsibility for irrigation since the 1980s has
regularly shifted back and forth between the Department of Agriculture and the Saskatchewan
Water Corporation.
In 1986, the Saskatchewan Irrigation Development Centre (SIDC) was established as a jointly
funded federal/provincial agency as a result of a Memorandum of Understanding between
Agriculture & Agri-Food Canada, PFRA and Saskatchewan Agriculture. It's role was to
conduct, fund and facilitate irrigated research and demonstration in response to industry needs.
In the 1980s a Canada Saskatchewan Irrigation-Based Economic Development Agreement
(SIBED) and in the 1990s the Canada/Saskatchewan Partnership Agreement on Water-Based
Economic Development (PAWBED) became the funding sources for irrigation along with the
Agri-Food Innovation Fund (AFIF).
These government programming frameworks have been seen around the world as essential prerequisites for the development of a successful irrigation economy. The Brace Centre noted in
2007 “direct federal funding is viewed as important because the irrigation of private agricultural land initiates the
development of a water based economy that provides jobs and wealth creation far beyond the farm gate. New
markets and secondary agricultural industries, established because of a reliable supply of irrigated crops, sustain
livelihoods in rural areas and improve the economic competitiveness of Canada’s agricultural sector. All of these
factors contribute to more economically vibrant rural communities.” (Brace Centre, 2007, p.i)
However, in Saskatchewan, as programs for irrigation have started and then stopped, the results
on the ground have been predictable. The expansion of acreage following the completion of
the Gardiner Dam was supported by irrigation funding for farmers. As governments changed
the programs were stopped, started again and then stopped. The uncertainty created by this
stop go practice of irrigation reduced farmer interest in investing in irrigation equipment and led
governments to abandon major investments that had already been made in canals and other
regional water infrastructure. Public monies invested in regional water supply infrastructure was
not maintained, equipment deteriorated and in some cases the abandoned irrigation canals
became environmental tragedies with trees rather than water lining the canals.

Trees Lining an Abandoned Derelict Irrigation Canal.

Photo Credit: Saskatchewan Agriculture, Food and Rural Development
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The financial requirements of the regional water supply elements of each of the five projects
identified for the Lake Diefenbaker area involve a capital requirement of some $2.9 Billion that
stretches over a 20 year period and with benefits that extend well beyond that date. Assuming
that this development took the form of a long term federal provincial agreement that was
equally cost shared the Diefenbaker Irrigation development would require an annual
contribution from the federal and provincial governments of $72.5Million each. Increasing the
returns to Canada and Saskatchewan by developing the project into a ten year initial
development framework would double each government’s contribution to $145 Million each
year. In the past, governments have not been able to achieve this kind of long term funding that
forms the basis for successful irrigation development strategies.
Financing requirements are not limited to regional water supply systems. Comprehensive
irrigation development has in most jurisdictions required incentives for farmers to make the
initial on farm investments in irrigation equipment, to attract and assist value added processors
to the region and to improve infrastructure for municipal water supply and transportation and
to promote irrigation development and investment for the area.
Assuming a government incentive program to assist farmers with 50% of the capital cost of
new irrigation farm investments based on bringing 545,000 acres into production over a thirty
year period and cost shared equally between each level of government would require a little over
$5 million annually.43.

Critical Mass
Saskatchewan’s irrigated acreage is diverse. It is split between irrigation districts and private
irrigators. It is further distributed across the province and throughout the Lake Diefenbaker
region in a large number of often very small irrigation districts. This widespread fragmentation
of irrigation acreage reduces the capacity of the industry to obtain economies of scale in many
aspects of the irrigation value chain including the management of the water supply within
irrigation districts, the purchase of equipment, the financing of development, the marketing of
goods and the attraction of value added processors.
Irrigation development in provinces to the east and the west have had more success in
developing irrigation from a base of larger irrigation districts and more concentrated irrigated
acreage. Accordingly, the piecemeal development of the irrigation districts represents a start at
expanding the irrigation acreage, but the full benefits of the large scale investments can only be
fully realized with the fully development of all five projects. Many of the large economic
building blocks that can be structured around irrigated agriculture require the commodity supply
from a large and contiguous set of irrigation acres.

Infrastructure Requirements
Beyond the essential water supply infrastructure required for irrigation development, both
throughout the region and on the farm, there are at least two other areas of physical
infrastructure normally associated with successful irrigation economies. These are
transportation and power supply.
An integrated irrigation value added economy has a requirement for large scale movements of
agricultural products and animals both within the irrigation district and outside to processing
facilities and consumer markets. These movements commonly require primary weight roads
that are strong enough to carry the volumes and weights involved at different stages of the
Based on current purchase and installation cost for a new pivot system of $96,000 per quarter
section.
43
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irrigation value chain. The Lake Diefenbaker region has not had a network of commercial
primary weight highways capable of carrying the year round movement of unprocessed and
processed goods.
Power supply is essential infrastructure for irrigation economies, particularly for three pin
service. This has not been available as a part of normal rural power service and has only been
provided by SaskPower at rates that have been prohibitive of widespread use and application
and have constrained the expansion of irrigation acres. It is possible that a higher volume of
power demand through the increased acreage associated with the five projects might lower the
cost of service provision. Alternatively, it is also possible that the design of the irrigation
regional water works could incorporate power generation facilities to offer power to irrigators at
the cost of production. In southern Alberta the Irrican Power Company is the third largest
power utility in the province and is owned by three of the larger irrigation districts.

Water Use, Allocations and Licensing
Water use and allocation remains a critical area for irrigation development. Provincial water
management practices do not provide for a detailed measurement of the impacts of usage on
the available water resource. Many water licenses have not been used for years and monitoring
provisions do not accurately reflect the actual use of water. Accordingly there are large
differences between the Statistics Canada irrigation water usage data and provincial license
estimates of irrigated acreage in Saskatchewan. These differences will become more important
in an era of global warming and increasing demands on the water supply. Estimates of actual
water consumption based on the license information are inflated as a result of the deficiencies
in the water licensing systems.
Figure 37 summarizes the estimated existing uses of South Saskatchewan River Water at Lake
Diefenbaker based on an average annual water inflow of about 9.4 million cubic decameters and
reveals that about 3% is lost to evaporation, 4% is diverted and consumed, a portion of which
returns to ground or surface waters and 93% continues to flow downstream.
Figure 37 - Estimated Use of South Saskatchewan River Water at Lake Diefenbaker

Source: Environment Canada and Saskatchewan Water Corporation

There are increasing demands on the Lake Diefenbaker water resource. Improved water
management practices, technological improvements in the efficiency of water application in
irrigation, conservation by all water users and reform of water licensing, pricing and water
monitoring practices can ensure that all reasonable water demands from the lake will be met for
the foreseeable future.
It is estimated that the annual inflow to Lake Diefenbaker could range from 18 million cubic
decameters in wet years to as low as 2.4 million decameters in a year of extreme drought such as
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1988. Three million cubic decameters is commonly used as an estimate of available supply that
would have been available in 90% of the years on the basis of the historical record. The
increased precipitation that may accompany global warming may increase the inflow potential.
Existing licenses for private irrigators and irrigation districts drawing from Lake Diefenbaker
currently provide for irrigators to withdraw between 8% (in an extreme drought year and 1% (in
a wet year) from the available storage. See Table 61.
In practice the record of water extraction for irrigation between 1988 and 2006 shows a much
lower level of extraction that is commonly as much as 50% below the available license. This
suggests, for example, the available licenses around the Lake would provide for a little over 200
thousand cubic decameters of withdrawal if actual use was about one half the available license.
Actual use has therefore been between 4% and 1% of the available supply in drought and wet
years. In most years irrigation is currently accounting for 3% or less of the available water
supply.
Table 61 – Existing and Expanded Irrigation Water Demands and Estimated Annual
Supply from Lake Diefenbaker
Lake Diefenbaker Available
Live Storage
Type of Year

Lake Diefenbaker Estimated
Existing Annual Water Use

Millions of
Cubic
Decameters

Irrigated
Acres
(Thousands)

As % Available Annual
Supply
Licensed
Actual

Extreme
Drought
Normal in 90%
of the Years

2.4

100

8%

3.0

100

Wet Years

18.0

100

Lake Diefenbaker Estimated
Future Annual Irrigation Water
Use
Irrigated
Acres
(Thousands)

Probable Use Based
on Existing Use As a
% Available Annual
Supply

4%

603

22%

7%

3%

603

18%

1%

1%

603

3%

Irrigation expansion will increase the demands for irrigation water. Irrigation district water use
since the 1970s has shown a steady and declining trend in water use as irrigators have adopted
improved water conservation and management practices. In the late 1960s at the start of major
irrigation about 1.6 acre-feet of water was applied on a per acre basis. By 2007 this had fallen to
below 0.8 acre feet-per acre. Water conservation and efficiency technologies in the form of
pipelines, canal lining, pivot, self propulsion, low pressure and pivots with drop sprinkler tubes
have all made major gains in water use efficiency. New irrigation districts developed later than
the earlier districts incorporated many of these practices into their operations. Thus Luck Lake
and Riverhurst Irrigation Districts show water use levels of about one half of the first irrigation
districts in the area. The new irrigation development areas can expect to incorporate the best
water conservation technologies within their operations. This suggests that the total irrigation
water demands from the 600,000 existing and new irrigation acres that would draw water from
the Lake would require some 595,000 cubic decameters that could amount to about one fifth of
the available water supply in a year of extreme drought and only 3% in a wet year.
Conservation is something used every year to make more efficient use of the resource without
damage to productivity. Rationing can be a strategy in droughts that accepts reduced
production in rare events to allow greater average annual production. Although it has been
demonstrated that rationing in up to 30% of years can improve average annual production, that
doesn't work as a disaster relief strategy because it actually makes the situation worse in the
extreme droughts when the supply meets a small part of the expectation. However, if limited to
very infrequent use, say 10% of years, it can still vastly increase the usable supply (in this case
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2.4M to 3.0M dam3) while supplying a major portion of the demand (80% in this case) even in
the years of most extreme water shortage.
Global warming estimates suggest higher levels of precipitation that will in many cases will
runoff to accumulate in the lake. Even taking into account the evaporation it is a reasonable
expectation that water supplies will adequate for most foreseeable needs. Clearly, with efficient
water management, Lake Diefenbaker can supply the water supply needs of expanded irrigation
and the multipurpose human and industrial uses of the lake.

Demographics and Immigration
The Lake Diefenbaker area and most other rural parts of Saskatchewan are aging. The
sustained out-migration from both the farm, rural communities and the province have left a
population pyramid that is no longer sustainable. The median age in most villages and towns
around Lake Diefenbaker was 46 in 2006 and 25% of the total population was older than 65.
The aging population with a declining employment base as agriculture restructures has also
created a high dependency ratio between the working and the non-working population (Map
19) increasing the requirement for sustainable economic development opportunities in the area.
Map 19 - Old Age Dependency Ratios, 2000

Legend % of Population over the Age of 65
Low (12.00% – 16.99%)
Medium (17.00% – 21.99%)

High (22.00% – 26.99%)
Very High (27.00% – 40.60%)

Source: Atlas of Canada, 2008.
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The aging population can be seen as a critical factor in making the changes required for a large
scale irrigation economy that requires new agricultural cultural practices, new investment and
marketing practices. It is far less likely that an elderly population will wish to make these
changes from dryland to irrigated agriculture than would a more youthful population.
Targeted immigration initiatives will be required closely tied to the investment and development
requirements of the area. There remains potential to attract offshore irrigation farmers from
other areas in North America and Europe. Such immigrants will bring with them not only
agronomic skills, but also market contacts and capital.
To be successful, however, immigration initiatives must target not only the incoming immigrant
populations but also the existing Lake Diefenbaker irrigation community that provides the
social environment for the new irrigation farmers.

Science, Technology and Agronomy
Irrigation development in the coming years will pay more attention to science, technology and
agronomy. The changing cultural practices required by a modern irrigation economy will not
happen by themselves, particularly on a shorter time period. The agricultural research and
demonstration practices of governments and universities that were so effective in building the
province through the last century will once again be tested in the current century. While the
research structure of the federal provincial irrigation development centre at Outlook is a good
start, it will not have the capacity to handle the demands of an additional half a million irrigated
acres.
The era of global warming will require new crop varieties and increased attention to water
management, including the monitoring and measurement of water use at all stages of the
irrigation value chain. Water conservation practices will be required to reduce losses to the
atmosphere and to provide plants with optimal water supplies for growth. Effective water
management practices will also reduce the irrigation demand for water. The movement from
flood irrigation, to pivot to drop pivot to drip irrigation systems all reduce and conserve critical
water supplies. The use of pipelines and covered canals can reduce water losses to the
atmosphere. The continuous development and application of water saving and conservation
technologies will be important to reduce irrigation water supply costs and to make the most of
the available water supplies.

Promotion and Marketing
Lake Diefenbaker irrigation will require promotion and marketing to both dryland farmers in
the local area and to investors and prospective irrigators inside and outside of the province and
even out side of Canada. Indeed, given the widespread benefits that irrigated agriculture
provides for society at large it is important that many of the groups outside of the irrigation
areas become aware of the benefits they received from the irrigation investments. These
connections are generally not well understood.
The development of such a large block of irrigated acreage has significance in wider national
and regional terms. Thus the combined irrigated area around Lake Diefenbaker can be seen as
a new food and fuel supply centre for the over 3.7 million people who live with a single days
commercial delivery from the lake in Calgary, Edmonton, Saskatoon, Regina and Winnipeg and
other smaller cities. Similarly, the area will have the opportunity to replace some of the
agricultural products that will no longer be available from California as irrigated lands in the
United States with limited water supplies are taken out of production.
Lake Diefenbaker irrigation will require promotion and marketing to both dryland farmers in
the local area and to investors and prospective irrigators inside and outside of the province and
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even out side of Canada. Promotion and marketing will not be limited to the agricultural
production elements of the value chain, but also directed toward each of the building blocks
that create value from the on-farm irrigation investments.
Traditionally, the focus on irrigation development has been on transforming the cultural
practices of agriculture. Today Lake Diefenbaker irrigation will require a more comprehensive
approach. Since the benefits of irrigation flow as much from the forward and backward
linkages that can grow around the irrigation economy, it is equally important to develop,
promote and market the opportunities that will emerge in these related sectors.
Many of the techniques developed at the turn of the 19th century to attract immigrants and
investors to the west will have continued application in the 21st Century and can be seen in a
wider national and international context to supply foods to a hungry world, adapt to the realities
of global warming, secure reliable wetlands and waterscapes for the environment and human
recreation while creating a positive transformation in a previously uncertain rural economy.
The Lake Diefenbaker irrigation resource can be seen as a world class development resource
capable of attracting significant offshore investment. The long held potential of the region can
now be transformed into a new and sustainable asset and mainstay of a growing and diversifying
provincial economy.
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