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Saskatchewan’s Irrigation 
Development Potential  
The potential to expand Saskatchewan’s irrigated acreage has been periodically reviewed over 
the years.  Response to the 1930s droughts led to the South Saskatchewan River Project 
investigations and eventual developments.  In the late 1960s and early 1970s the Saskatchewan-
Nelson River Basin studies identified a large number of water storage reservoirs across the 
Prairies, many of which have had a capacity for irrigation development26.   

Map 15  Water Storage and Diversion Opportunities in Saskatchewan Identified by the Saskatchewan 
Nelson River Basin Study, 1972 

 

 

 

 

 

 

 

 

 

Some of the potential for water storage in Saskatchewan saw development in subsequent years.  
Thus the Rafferty and Alameda dams were constructed, but other such as the Highgate and 
Meridian dams only saw study.  With the exception of the Qu’Appelle River conveyance system, 
the major diversion projects were not addressed.  The existence of increased storage and/or 
convenyancing options can be a critical factor in determining the scope of irrigation 
development potential in the province.  

In 1985 Abrahamson and Ireland identified 3.7 million acres (1.5 million hectares) of potential 
new irrigation lands, in addition to the 249,000 acres (101,000 hectares) under irrigation at the 
time of study27.  Irrigation development potential could be found in nearly all regions of the 
province, although in some cases major interbasin transfers or new reservoirs would be required 
(See Map 16).  However, as the authors note in their final conclusion, "competing uses such as power 
generation, recreation, and in-stream environmental and water quality requirements will further limit the 
availability of water". The social, economic, and environmental costs of irrigating an additional 1.5 
million ha would be significant; however, the feasibility of the proposed expansion was never 
fully examined. 

                                                 
26 Saskatchewan-Nelson River Basin Board (1972) 
27 The 1996 Census identified 97,378 hectares (240,622 acres) of irrigated land in Saskatchewan. 
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Map 16 - Areas in Saskatchewan with Potential for Irrigation Expansion, 1985 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The priority of the time seemed to be the development of those areas using the reliable water 
supply created in Lake Diefenbaker by the Gardiner Dam.  Other areas on the North 
Saskatchewan River, in the southwest, the southeast, east central around Yorkton and the South 
Saskatchewan River north of Saskatoon saw little attention. 

The extent of this potential for irrigation expansion in Saskatchewan has been further examined 
in recent years through a large number of studies completed on individual projects and 
potentials.  At times these have been specific irrigation evaluations such as those conducted  in 
the Lake Diefenbaker area or the potential for productivity improvements in southwest 
Saskatchewan.  Other major dam investigations such as those completed for the Meridan Dam 
on the South Saskatchewan River at the Alberta border and the Highgate Dam on the North 
Saskatchewan River near North Battleford have identified further irrigation development 
potential.  In addition, there have also been periodic border water supply management 
investigations that would open further acres to irrigation while still meeting the Province’s water 
obligations to the United States and Manitoba under Apportionment Agreements.  Finally, 
groundwater can represent a further opportunity for expanded irrigation acreage in the 
province.  All of these areas are discussed briefly in the following sections. 
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Source: Derived from Ireland and Abrahamson, 1985
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Southwest Irrigation Development Area 

SW Water Use Efficiency 
Southwest Saskatchewan is one of the driest parts of the Prairies.  For this reason the region 
was the subject of early capital investments by private irrigators and the federal government to 
increase water storage in the region to secure a more reliable water supply for agricultural 
production. Twenty two federal storage reservoirs stretch across the region in the Maple Creek, 
Swift Current, Shaunavon and Gravelbourg Districts and are administered by the Prairie Farm 
Rehabilitation Administration. Over time some of these have been transferred to provincial 
administration.  
 
In describing the irrigation practices on the PFRA projects in the southwest, Kulshreshtha 
notes: Gravity irrigation is used almost exclusively on the PFRA projects.  This takes the form of either border 
dyke or spring flood irrigation.  In a border dyke system the land is leveled and parallel dykes 100 to 150 mm 
high are constructed ten to twenty meters apart running in the direction of the land slope.  Water from a head 
ditch is turned into each strip at the top and flows down the length of the strip between the dykes.  A first 
irrigation is provided to the farmers around May of each year for a period of approximately two weeks.  A second 
irrigation follows in July, when water is available.  In some years, a second irrigation is impossible due to drought 
conditions.  Forage is the predominant crop grown on the irrigated land.28 

 

Water use in the region in 2000 shows that irrigation accounts for about 36% of total use, 
domestic and municipal another 8% and wildlife and others 1% for a total of 45%.  The balance 
of 55% is allocated to international apportionment to meet to the obligations on rivers flowing 
into the United States on Lodge and Battle Creeks and the Frenchman and Poplar Rivers 
draining south into the Missouri Basin (Figure 19).  

River flows in the region are heavily concentrated into the spring runoff. The international 
streams are shared equally under agreements with the United States.  There is extreme volatility 
in the flows from year to year and the frequency of drought in the region is higher than 
elsewhere in Saskatchewan.  In the absence of storage close to the border and given the extreme 
concentration of river flows in some years into the April to May period, Saskatchewan normally 
provides more than the 50% of flow into the United States.  

Figure 19 Daily River Flows on the Frenchman River at the International Boundary, 2003 
Maximum, Minimum and Mean Flows, 1917 – 2003 

 

 

 

 

 

 
Source: Environment Canada 

 

 
 
 
 
 
 
 
 
                                                 
28 Kulshreshtha, S.  (1991) p. 10. 

Frenchman River Valley 

 
Photo Credit: Environment Canada 
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Border Dyke Irrigation 
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Figure 20  Percent Distribution of Water Use and Apportionment in S.W. Saskatchewan, 2000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
One of the major concerns with surface irrigation projects is that they need a large quantity of 
water and there are options available to introduce water conservation measures.  For example, 
contour flood irrigation has an average efficiency of 30% compared to the 79% efficiency of 
Drop Tube Centre Pivots.  Similarly, leveled surface flood irrigation with an average efficiency 
of 55% uses 45% more water than flood irrigation29.   
 
 
Table 29  Water Efficiency Gains in Moving from Flood to Pivot Irrigation 

Irrigation System Average 
Efficiency 

Gross Water 
Delivery 

Water Saving over Contour Flood * 

mm % 

Flood Irrigation     
Contour Flood 30%     1,000mm Not applicable Not applicable 

Leveled Surface 55% 545mm 455mm 45% 
Centre Pivot     

Hi Nozzle 72% 415mm 585mm 58% 
Drop Tube 79% 380mm 620mm 62% 

* Assumes an average Net water application of 300mm (12 inches) 
Source: Hohm, R., 2008. 
 
 
For some of the federal projects, the land being used for irrigation is not of high quality, 
resulting in lower forage yields. The most common range of yield for forages is 1 to 2 tons per 
acre, which can be increased to 3 to 4 tons per acre if irrigation is practiced on better parcels of 
land and using sprinkler technology.  At the present time, PFRA has developed a Plan of 
Transition for these irrigation projects.  The principal goal of this transition is to introduce 
significant change to the management of five PFRA irrigation projects in the region, resulting in 
gradual and eventual transfer of operations, maintenance and ownership from PFRA to 
irrigators (AAFC, 2008). In the process of change it will be possible to conserve water while still 
irrigating a similar number of acres but with higher yields and potentially less impact on the 
environment.  

                                                 
29 Hohm,R. (2008) 
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Source: Pearson, G. and Kulshreshtha, S. (2001) 
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SW Border Storage Proposals  
on the Frenchman River and Battle Creek 
 
As a border area the surface run-off in the southwest is shared with Montana in the United 
States.  Variability in annual run-off and a lack of storage close to the border introduces 
complications to the management of the cross border water supply to meet the cross border 
apportionment allocation.  The natural flow of the Frenchman River, Battle and Lodge Creeks 
at the Canada-United States border is shared equally by Saskatchewan and Montana in 
accordance with the Boundary Waters Treaty of 1909 and the 1921 Order of the International 
Joint Commission.  Because most of the runoff occurs over a short time period during the 
spring and there is insufficient storage to control that runoff in most years, Montana receives 
water that is surplus to the 50 percent apportionment requirement in nearly every year.   

Accordingly, a number of potential border storage sites have seen evaluation over the years to 
better manage the cross border water flows.  These sites are shown below in Map 17.  
Evaluation of the various sites led to final proposals in 1995 for a border site Battle Creek 
reservoir at a cost of some $4 million.  The reservoir involved a 13 meter dam with a 300 acre 
reservoir and a capacity of some 5,000 cubic decameters. The project would increase the 
province’s ability to retain water and increase local water supplies for irrigation on some 6,500 
acres, better manage the apportionment allocation to Montana and reduce the impact of the 
frequent droughts in the area.  In spite of the clear logic of improved border water management 
no storage facility has been built in the region.  

Map 17  Saskatchewan Montana Border Water Storage Options on the Frenchman River and 
Battle Creek  
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Meridian Dam  
 

The Meridian Dam was identified in the 1972 Saskatchewan Nelson Basin Studies with 
potential to assist in the regulation of water on the South Saskatchewan River.  In 2002 Golder 
Associates Inc. completed a cost benefit evaluation based on a Meridian Dam site located on 
the west side of the Alberta Saskatchewan border (Map 18).  The dam was estimated to cost 
between $800 million and $925 million.  About 1.7 million acres was identified as potentially 
irrigable of which 937,000 acres were in Saskatchewan and 732,000 were in Alberta. (Table 30) 
Cost benefit evaluation of the project was conservatively based on three scenarios with the 
potential to irrigate between 400,000 and 600,000 acres.  The evaluation produced a 0.33 
benefit-cost ratio at a 5% social discount rate.  Significantly, the private sector benefit cost ratio 
of 1.25 showed a modest return from the project.  

 

Table 30 Irrigation Land Suitability for Meridian Dam Irrigation in Saskatchewan 

Area Irrigation Suitability Land Classes Total 

Good Fair Irrigable Poor 

Saskatchewan 
Acres 428,530 508,820 937,350 372,090 1,309,440 

% of Total 33% 39% 72% 28% 100% 
Alberta 

Acres 357,980 414,390 772,370 518,990 1,291,360 
% of Total 28% 32% 60% 40% 100% 

Meridian Dam Totals 
Acres 786,510 923,210 1,709,720 891,080 2,600,800 

% of Total 30% 36% 66% 34% 100% 
Source: Golder Associates Inc. ( 2002) Table 2.1-3 

 
The area affected by the Meridian Dam is a dryland farming area in both Alberta and 
Saskatchewan with a population of only a little over 10,000 in the irrigation areas.  Evaluating 
potential benefits from the project Golder Associates noted:  In the rural areas the potential impacts 
from development are: increased gross incomes for farms, agricultural diversification, population stabilization, and 
the maintenance or improvement in quality of life as measured through access to services and infrastructure.  Of 
the potential irrigation blocks identified, approximately half are in Alberta and the other half in Saskatchewan. 
Based on the findings of previous studies, the development of irrigation in the area, if widely adopted, would likely 
improve population stability and the social well-being of small communities30.  

It is clear that the construction of the Meridian Dam and the subsequent irrigation development 
would have a transformational effect on the local regional economy in both Alberta and 
Saskatchewan.  The Golder report estimated that: Based on experience related to previous development 
projects, it is estimated that short and long-term regional employment would probably climb about 3% while 
regional GDP would immediately jump about 10%.  In the longer-term, the regional GDP would likely expand 
an additional 10% as irrigation development gradually takes place.  These changes are general orders of 
magnitude.31 

 

                                                 
30 Golder Associates Inc. (2002), p. 285 
31 Golder Associates Inc. (2002), p. 277 



 

56 
 

SASKATCHEWAN IRRIGATION BENEFITS EVALUATION 

 
Map 18  Meridian Dam Location 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Map 19  Meridian Dam Irrigation Development Potential  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: Golder Associates Inc.  2003. 

 
Note: Saskatchewan Irrigation Potential to the east of the South Saskatchewan River.  Alberta 
Potential Located to the West of the river.  
Source: Golder Associates Inc.  2003.
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Lake Diefenbaker Irrigation Development Area 
 

The opening of the Gardiner Dam in 1967 led to the expansion of irrigation around Lake 
Diefenbaker.  Today there are a little over 100,000 acres of district and private irrigation. Five 
projects have been identified, however, with the potential to increase the irrigated acreage 
around the lake by as much as 542,000 acres – a 500% increase over the existing level of 
irrigation.  The irrigation expansion potential is found in five projects on both the east and west 
sides of Lake Diefenbaker and into the Qu’Appelle Valley. The projects are: 

• South Saskatchewan River Irrigation District 

• Luck Lake Irrigation District 

• Riverhurst Irrigation District 

• Qu’Appelle South Irrigation Project 

• Westside Irrigation Project  

Map 20  Irrigation Development Potential in the Lake Diefenbaker Area 
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South Saskatchewan River Irrigation District (SSRID) 
Lake Diefenbaker irrigation exists in several locations.  Farmers/producers in the 
Outlook/Broderick area have been using Lake Diefenbaker water since 1967.  In 1986 the peak 
of irrigated acres reached 39,712.  Since 1986 the number of irrigated acres has averaged 
between 39,559 and the current value of 35,174 acres. The SSRID project proposal outlines that 
with full expansion the total number of irrigated acres would be 60,111 acres.  Irrigation 
expansion opportunities exist to the north and south of the existing irrigation district that also 
has identified new infill expansion acres. Lake Diefenbaker would be the source of water for the 
majority of the expansion, but 2,210 acres would be supplied from the South Saskatchewan 
River.   

Map 21 – SSRID Irrigation Infill and Expansion Project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Luck Lake Irrigation District 
  
The Luck Lake Irrigation District is located just west of Lake Diefenbaker and has been in 
operation since 1989.  The district currently includes 8,600 acres of irrigated land.  The existing 
infrastructure is in relatively good conditions.  The source of water for the current system is 
Lake Diefenbaker.  The Luck Lake project is designed to infill the existing irrigation areas as 
well as expand into new areas.  The development would increase the irrigated area within the 
district by 9,397 acres increasing the total to 17,999 acres.  Costs of the project were estimated 
at $27 million for a little over 9,000 new irrigation acres.  It was anticipated that the project 
could be implemented on a number of schedules that ranged from five to thirty years to full 
implementation.  
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Map 22  Six Development Phases of the Luck Lake Irrigation Infill and Expansion Project  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Riverhurst Irrigation District 

The Riverhurst Irrigation District currently irrigates approximately 10,000 acres.  The irrigation 
district has been divided into a north zone and south zone.  Currently, the north zone irrigates 
approximately 5,100 acres and the south zone irrigates approximately 4,900 acres.  The 
proposed infill and expansion plan could provide for an increase of from 10,000 to as much as 
17,000 acres without increased pumping capacity.  When the irrigated area exceeds 17,000 acres, 
additional infrastructure would be required, including the addition of electrical pump stations 
and pumps.  With the additional infrastructure, the total number of irrigated acres could be 
increased to approximately 21,000 acres.  Project costs were estimated at nearly $40 million with 
water drawn from Lake Diefenbaker.  A phased approach to project implementation provided 
for: 

Phase 1 infilling the current irrigation system to add 1,800 acres to the north zone and 
2,000 acres to the south zone without major irrigation infrastructure expansion.  

Phase 2 would twin the main water pipeline to the north zone and add additional 
pumping capacity to accommodate growth that would accommodate north zone infill 
and expansion.  

Phase 3 would twin the main pipeline into the south zone providing for more infill 
and expansion. 

Phase 4 requires pump station infrastructure expansion to accommodate any acreage 
increase over 17,000 acres. 
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Map 23  The Full Expansion of the Riverhurst Irrigation District 
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Qu’Appelle South Irrigation Project 
 
The Qu’Appelle South Irrigation Project represents a block of potentially irrigable land between 
the Qu’Appelle River Dam and Buffalo Pound Lake, and south of the Qu’Appelle River in 
south central Saskatchewan with a capacity for irrigation expansion between 108,181 or 122,351 
acres.  The water source for the irrigation would be Lake Diefenbaker.  Project costs ranged 
from $650 million to over $800 million. The project evaluation anticipated an implementation 
schedule of four years for irrigation infrastructure design and seven years on distribution 
systems prior to several decades of adoption.  

Map 24 – Location, Qu’Appelle Irrigation Expansion Project 

 

Westside Irrigation Expansion Project  
 
The Westside District offers the single largest irrigation expansion in the Lake Diefenbaker area.  
The Westside Irrigation Project would be a 375,000 acre area of land stretching from the 
Gardiner Dam on Lake Diefenbaker to Asquith along the west bank of the South Saskatchewan 
River.  This area has the potential of becoming one of the most intensive agricultural regions in 
Canada, fulfilling the original vision of the South Saskatchewan River Project.  The Westside 
Irrigation Project would draw water from three sources; Lake Diefenbaker (331,271 acres), the 
South Saskatchewan River (25,529 acres) and the North Saskatchewan River (17,670 acres). 
Westside irrigation will take several decades to complete. A six stage implementation schedule 
has been identified that is summarized below.  The geographic extent of the project is shown on 
Map 25.
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 Map 25  Stages of Development of the Westside Irrigation Expansion Project  
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Stage 1 provides for 49,022 acres of irrigation from Lake Diefenbaker and involves the main 
canal upgrade to irrigate new areas in Macrorie (A, B, C & D), Bounty South and Conquest.  
Stage 1 is anticipated to take five years.  

Stage 2 would irrigate a further 52,969 acres with a canal extension and a pump station to move 
water into Macrorie D, Anerley South and to create reservoirs at Conquest and Ardath.  
Stage 2 is scheduled to be completed over a 5 year period.   

Stage 3 would irrigate 21,840 acres following a further main canal extension and the formation 
of new reservoirs to be completed over the next four year period.  

Stage 4 brings another 31,720 acres into irrigation at Stonyridge Creek Syphon, Milden-
Northeast and Zealandia by the next extension of the main canal over another 4 year 
period.   

Stage 5 makes another 88,741 irrigation acres available in Tessier, Donavon/Delisle and 
Delisle/West Acquith by an extension of the main canal and the construction of 
distribution systems over a 6 year period. 

Stage 6 irrigates another 89,450 acres in the north of the area by extending the canal and 
distribution systems into Eagle Creek Syphon, Eagle Creek West, Catherwood/ Kinley and 
Perdue/Arelee over a 6 year period. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Westside Irrigation 
Unfinished and Abandoned Infrastructure 

 
The Prospect of Irrigation Canals and On-Farm Pivots 

 
 
Photo Credits: SAFRR, Rainmaker Irrigation, Alberta Irrigation Projects Association 
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Northern Irrigation Development Area 

North Saskatchewan River  
The Highgate Dam project proposal upstream from North Battleford on the North 
Saskatchewan River was initially identified in the Saskatchewan Nelson basin studies and 
intended to create a long narrow water storage reservoir extending across the Alberta border to 
the west.  The project is estimated to cost in 2007 dollars between $23 million to $2.6 billion 
and to irrigate from 11,500 to 50,000 acres depending on the development option selected. The 
first option involved no structural measures and could irrigate a total of 11,520 acres.  The 
second option included some off-channel storage and would irrigate at least 13,140 acres.  The 
third option would involve the construction of the Highgate Dam and would irrigate 50,000 
acres. It was estimated that the project would take some five years to implement with farmers 
adopting irrigation over the following decades.  

Map 26  Irrigation Development Areas Suitability of the Proposed Project Location 

Project evaluation of issues associated with the North Saskatchewan River-High Gate Dam 
project32 found negligible or minor impediments to developing two irrigation options.  The 
third option requiring a dam on the North Saskatchewan River involved a large number of 
constraints (Table 31).  Benefit cost analysis of the three project options identified ratios of 

                                                 
32 Golder Associates Inc. (2007) 
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1.8% and 1.5% at a 6% discount rate for the smaller scale and off stream irrigation projects, but 
only 0.36 for the much more expensive dam (Table 30).  Significantly, most of the issues 
identified for the two smaller scale irrigation development options were either of negligible 
impact or minor impact and identifying important new irrigation development areas around 
North Battleford.  

 

Table 31  Rating of Key Issues Identified on Project Options, North Saskatchewan River-Highgate Dam Project 

KEY ISSUE DEVELOPMENT OPTION 

Small Scale            
(Irrigation 11,520 acres) 

Off-Channel Storage 
(Irrigation 13,140 acres) 

Highgate Dam       
(Irrigation 50,000 acres)

ENVIRONMENTAL 
Changes in river water chemical properties 1 1 4 
Changes in physical channel processes 1 1 4 
Changes in aquatic ecosystem habitats 1 1 4/5 
Direct effects on fish mortality 2 2 3 
Loss or fragmentation of terrestrial habitat 2 2 4 
Wildlife disturbance 1 1 2 
Groundwater regime and quality 1 1+ 3+ 
Protected areas and heritage resources 1 2 4 
SOCIO ECONOMIC 
Relocation of homes, businesses 1 1 3 
Land Use alteration 1 2 4 
Sustainability 1 1 3 
Oil and gas production losses 1 1 4 
First Nation loss of reserve lands  1 1 5 
LEGEND ISSUES RATING SCALE:  1. Negligible; 2. Minor; 3. Moderate; 4. High; 5. Potential Fatal Flaw. 

Source: Golder Associates Inc. (2007) 

 
Table 32  Summary of Benefits and Costs on Three Project Options for the North Saskatchewan River Highgate Dam Project 

CATEGORY ITEM DEVELOPMENT OPTION 

Small Scale            
(Irrigation 11,520 acres) 

Off-Channel Storage 
(Irrigation 13,140 acres) 

Highgate Dam       
(Irrigation 50,000 acres)

                                                                   Units: All numbers in Net Present Value $ millions. 
COSTS Capital 23 38 2,569 
 O&M 18 30 1,984 
 Total 41 68 4,553 

BENEFITS Irrigation 57 65 248 
 Hydropower 0 0 732 
 Flood Control 0 0 150 
 Recreational Property 0 0 230 
 Indirect GDP 15 37 257 
 Total 72 102 1,617 

NET Total 31 34 -2,936 

 Benefit Cost Ratio 1.8 1.5 0.36 

Source: Golder Associates Inc. (2007) 



 

66 
 

SASKATCHEWAN IRRIGATION BENEFITS EVALUATION 

Southeast Irrigation Development Area 

 

Provincial estimates of about 40,000 acres under irrigation in the Southeast represent only a 
small start on the irrigation development potential of the region.  The construction of the 
Rafferty and Alameda dams in 1994 created major storage reservoirs in the Souris River Basin 
for multi-purpose water use that included flood control, cooling water for thermal coal power 
generation, recreation and irrigation. 33  Reviews in the 1980s of the potential for irrigation in 
the Souris area identified some 258,000 acres of irrigable soils with a water requirement of some 
410 cubic decameters.34   

 

 

 

 

 

 

 

 

 

 

 

Development of the irrigation potential of the region was always limited by the volatility of 
water flows in the southeast and requirements to meet the border water apportionment 
requirements for the United States that have been in place since 1909.35   

Completion of the two reservoirs provided water storage of 105,000 cubic decameters in the 
Alameda Dam reservoir and a further 439,600 cubic decameters of storage at the Rafferty 
reservoir.36  Evaluation studies of the two dam projects identified in the environmental 
assessments at the time of licensing had anticipated that there would be further irrigation in the 
southeast based on each of the reservoirs.  

                                                 
33 Governments of Canada and the United States, (1989) Article I(r): water supply in Canada means 
the use of reservoir storage in Canada for the purposes of: cooling water for electric generating 
plants, irrigation, domestic use, municipal and industrial use, agricultural use recreation, 
conservation, flood protection in Canada, or such other uses as the Government of Canada shall 
designate. 
34 Abrahamson, B.T., and Ireland, B.H. (1985) p.14. 
35 Ibid p.1.  
36 Saskatchewan Watershed Authority (2008) 

Reservoir Created by the Alameda Dam 

 
Photo Credit: Parsons
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Groundwater Irrigation 
Groundwater37 has been an important source of water supply for much of Saskatchewan since 
settlement.  It has been used as a source of drinking water for people and animals.  To a much 
smaller degree, groundwater has been used as a source of water supply for irrigation.  

Map 27  Groundwater in Saskatchewan 

                                                 
37 Pomeroy, J.W. (2007) Groundwater is precipitation that has infiltrated through the unsaturated soil 
zone down to a saturated layer from a recharge zone such as a slough.  In a saturated layer it can move 
horizontally, often over large distances, to a discharge zone that is at a lower elevation than the original 
surface of the saturated layer. Pp.77.78. 

 
Legend  Major Aquifers   Source: Saskatchewan Agrivision Corporation (2003) 
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Much of the world has long used groundwater for irrigation.  In some cases over use of a 
groundwater resource can draw down the levels of water in the aquifer beyond points that are 
sustainable.  In others, where use is well within aquifer recharge rates there can be a sustainable 
use of the groundwater resource.  The use of aquifers can be particularly important during 
periods of drought when surface run-off and river flows may fall or when increasing average 
temperatures will lead to rising rates of surface evaporation. 

A study of sustainable groundwater use for irrigation was undertaken in Saskatchewan in 1987 
based on identifying existing aquifer water use, irrigable soil characteristics, aquifer recharge 
rates and prevailing costs.38  Aquifers with high irrigation potential were identified as the 
Bredenbury, Fielding, Welby, Willowbrook, Hatfield Valley-Waterhen area and Rex Valley 
aquifers.  Aquifers with modest irrigation potential were identified as Tyner Valley, Melville, 
Hatfield Valley-Wynyard, Rocanville Valley, Ormiston, Battleford Valley, Bengough, Wynyard 
Formation, Wynyard Aquifer and Dalmeny.  Generally the high potential aquifers were located 
in the east and northwest of the province.  Aquifers in the dry west and west central parts of the 
province generally had low irrigation potential due to water quality considerations.  

Table 33  Saskatchewan Aquifer Irrigation Potential, 1987 

Irrigation 
Potential 

AQUIFER Sustainable 
Yield Cubic 

Dam/yr 

Irrigation 
Development 

Area 

HIGH Welby, Bredenbury; Willowbrook; Fielding;       
Hatfield Valley (Waterhen); Rex Valley. 

 
128,800 

SEDA 
NDA 

MODEST Tyner Valley; Melville; Hatfield Valley (Wynyard); 
Rocanville Valley; Ormiston; Battleford Valley; 
Bengough; Wynyard Formation; Wynyard Aquifer; 
Dalmeny. 

 
299,300 

NDA 
LDDA 
SEDA 

LOW Eyre Valley; Inglewood Valley; Regina Aquifer; 
Meacham; Biggar Valley; Estevan Valley; Lloydminster 
Valley; Patience Lake Valley; Tertiary Quaternary; 
Shaunavon; Hatfield Valley (Melville); Swift Current 
Valley; Weyburn Valley; Johnsborough Valley; Iffley 
Valley; Hatfield Valley (Shellbrook); Bienfait; Coronach; 
Neidpath Valley; Gravelbourg; Great Sand Hills; Judith 
Valley; Wood Mountain Formation; Cypress Hills.  

 
 

907,800 

NDA 

LDDA 

SEDA 

SWDA 

Irrigation Development Area: NDA – Northern Development Area; LDDA – Lake Diefenbaker Development 
Area; SEDA – Southeast Development Area; SWDA – Southwest Development Area. 
Source: Kent, D.  (1987) 

Overall, the study found a high potential to irrigate on a sustainable basis between 50,000 and 100,000 acres. 
There was a further modest potential to irrigate an additional 100,000 to 200,000 acres.  

Groundwater irrigation, however, can have complications.  Kent notes: Both the groundwater and 
soil resource can be affected by groundwater irrigation. Soil resource impacts are increased salinity and loss of soil 
permeability.  Groundwater impacts are aquifer depletion and groundwater quality deterioration. Proper 
feasibility investigation of both the agricultural soils and the hydrogeology are essential to assess irrigation 
feasibility.  Monitoring programs are required to monitor soil and groundwater conditions.39    

It is important to note, that in the thirty years since the study was completed there have been 
major changes in the demands for water, our understanding of groundwater hydrology and 
irrigation water application techniques that would clearly change the estimates.  Nevertheless it 
is highly probable that a large groundwater irrigation potential remains.  

                                                 
38 Kent, D (1987) 
39 ibid. p. iii. 
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Effluent Irrigation 
Effluent irrigation has emerged in recent years in the Prairies as a means of processing and 
recycling municipal wastewater. However, the practice has been used for centuries throughout 
the world40.  It provides farmers with a nutrient enriched water supply with a reliable and 
inexpensive system for wastewater treatment and disposal.41  Forage crops are often grown 
under sewage effluent irrigation projects in Western Canada. This is because of their long 
growing season, high evapotranspiration demand and potential to remove large quantities of 
nutrients from the biosystem.  Since forages are not consumed directly by humans, the transfer 
of human disease is unlikely.42  As the number of projects increase, there is a growing demand 
for effluent use on non-forage, food crops.   

Effluent reuse is well established in Prairies. Approximately 65 projects irrigating a total of     
14, 085 acres (5,700 hectares) have been established.43  These projects account for less than 5% 
of the total prairie effluent discharge.44 In Saskatchewan, there are three major centers, Swift 
Current, Moose Jaw and Lloydminster (Northminster), and 28 smaller communities which 
conduct effluent irrigation45.  Some communities view effluent irrigation as a means of 
wastewater disposal while others view it as a resource to facilitate economic development. 
Understanding the environmental sustainability and human health considerations of such 
projects is critical to effluent users and the general public.  

For example, the City of Moose Jaw pumps treated effluent 6.5 km to irrigation sites near the 
community of Baildon where it is used to irrigate forage crops and remove nitrogen and 
phosphorous as a form of tertiary treatment.  Recommendations from the Moose Jaw River 
Watershed Source Water Protection Plan suggest expanding effluent irrigation within the watershed to 
encourage the recycling of nutrients and the secondary use of treated wastewater as a valuable commodity.  
Municipalities should consider effluent irrigation when determining treatment options. 46 

Expansion of effluent reuse in the Prairie Provinces could potentially irrigate 49,420 acres 
(20,000 hectares) in Saskatchewan.47 With appropriate design, this expanded effluent re-use 
could also reduce or eliminate undesirable discharges to natural waterways. 

 

 

 

 

 

 

 

                                                 
40 Shuval et al., 1986 
41 Feigin et al., 1991 
42 Biederbeck and Bole 1979 
43 Hogg, T.J. et al. 1997 
44 Pentland, R.S.  1993 
45 Cameron and Crosson, 1994, Clifton Associates Ltd., 1993 
46 Moose Jaw River Watershed Advisory Committee, 2006 p.34. 
47 Hogg, T.J. et al.  1997 

Swift Current Effluent Irrigation 

 
Photo Credit: City of Swift Current 
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Saskatchewan Irrigation Expansion & Development Potential  

The opportunity for irrigation development will clearly vary with a large number of factors 
including water supply and water storage, climatic conditions and soil suitability.  Over time 
developments in water management and conservation, regulatory frameworks for water, 
apportionment arrangements, agronomic cultural practices and knowledge, irrigation water 
application technologies, the price of dryland and irrigated farm inputs such as power, 
transportation and financing costs, market conditions and prices for both irrigated and dryland 
farming production, irrigation development constraints and many other socio economic factors 
will determine the size of the irrigation opportunity.  Accordingly, any estimates of provincial 
irrigation development potential can be expected to change over time.   

Saskatchewan has a wide range of irrigation development possibilities.  The wide scope of 
irrigation development opportunity has long been a subject of debate.  A review of the scope of 
the opportunity in 2000 by the Prairie Farm Rehabilitation Administration identified a 
difference in estimates of 3.58 million acres (1.45 million hectares) ranging from a high of 3.7 
million acres to a low of 125,000 acres (50.58 thousand hectares).48  On the basis of the detailed 
project evaluations that have been completed most recently the range for shorter term  

Table 34  Ranges of Irrigation Expansion Possibilities, Irrigation Development Areas, Saskatchewan, 2008  

 
 
 
IRRIGATION  
DEVELOPMENT  
AREA 

IRRIGATION EXPANSION POSSIBILITIES 

Project Shorter Term 
(Next Fifteen Years) 

Longer Term 
(Beyond Fifteen Years)

Acres % Regional 
Distribution 

Acres % Regional 
Distribution

SWDA Southwest 
Development Area 

Efficiency Gains No extra acres    

Border Storage   6,500  

Meridian   937,350  

SWDA Sub-Total 0 0% 943,850 53% 

LDDA 
Lake Diefenbaker 

Development Area 

Westside 196,279  374,470  

SSRID 24,840  24,840  

Luck Lake 9,397  9,397  

Riverhurst 10,880  10,880  

Qu’Appelle 122,351  122,351  

LDDA Sub-Total 363,747 94% 541,938 30% 

NDA  
Northern Development Area 

North Battleford 11,520  50,000  

NDA Sub-Total 11,520 3% 50,000 3% 

SEDA 
Southeast Development Area 

Souris Basin 10,000  258,000  

SEDA Sub-Total 10,000 3% 258,000 14% 

SASKATCHEWAN PROJECT TOTAL 385,267 100% 1,793,788 100% 

Plus Groundwater  50,000  200,000  

Plus Effluent Irrigation 5,000  9,085  

SASKATCHEWAN TOTAL IRRIGATION 440,267  2,002,873  

 

                                                 
48 Hoppe, T.  (2000). p.3.  Abrahamson and Ireland (1985) suggest 1.5 million hectares with water 
diversions, while the Saskatchewan Water Corporation put the estimate at the low of 50,581 hectares. 
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(next fifteen years) and longer term (beyond fifteen years would seem to range from 385,000 
acres (156,000 hectares) to 1.8 million acres (725,920 hectares) (Table 34).  When ground water 
and effluent irrigation opportunities are considered the total could rise to 440,267 acres 
(178,169 hectares) in the short term and 2.0 million acres (810,534 hectares) in the longer term.  
Earlier irrigation expansion is expected to be in the Lake Diefenbaker area that accounts for 
94% of the shorter-term expansion potential. In the longer term the focus of activity could shift 
to the southwest. 

Longer term irrigation expansion opportunities are closely related to the development of 
increased water storage and distribution infrastructure. The full potential of the southwest and 
the northern development areas would only be developed with new dam construction.  It 
should be noted that irrigation development does not always come from expanded acreage.  In 
the southwest the restructuring of irrigation on federal projects from flood to pivot irrigation 
could also involve a geographic relocation of activity onto more irrigable soils with higher 
productivity. The review of irrigation development potential opportunities in each of the 
Irrigation Development Areas has identified scope for irrigation production expansion in all 
regions of the province. 

 

 

 

 

 

 

In the past, the pace of irrigation development has been extremely volatile depending on market 
conditions, comparative irrigation-dryland farm economics, government programs and 
regulatory frameworks. As Abrahamson and Ireland noted in their 1985 estimate on 
Saskatchewan’s future irrigation development potential: The limitations to the irrigation development 
scenario strongly emphasize the need for long-term regional planning of water resource utilization.  Water 
requirements in other sectors must be anticipated.  Competing uses such as power generation, recreation and 
instream environmental and water quality requirements will further limit the availability of water.49 

In the future the potential for development will be governed by a similar set of factors that now 
has expanded to include a rapidly expanding economy and population with growing and diverse 
demands for water, the effects of global warming and adaptation requirements, water 
conservation requirements, new regulatory and apportionment considerations, changing 
environmental and farm management regulations and practices, carbon pricing, a rapidly 
growing world population and food demands, the geographic restructuring of irrigation supply 
and application technologies and many other factors.   

Irrigation expansion decisions and the potential for expanding irrigated acreage, therefore, 
involves a wider understanding of the full range of benefits for agriculture and the rest of 
society and the returns that can be expected from irrigated investments.  Indeed irrigation 
development is far more than agriculture and can involve major transformations of local and 
provincial economies and societies and the prospect of stabilizing water supplies for the 
environment in a water scarce part of the world.  Integrated water planning and management is, 
therefore, a pre-requisite to irrigation investment and development.  

                                                 
49 Abrahamson and Ireland. (1985) p.18. 

Conserving Water by Moving from Flood to Pivot Irrigation 

 
Photo Credit: AAFC-PFRA; Rainmaker Irrigation 


