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WATER MANAGEMENT 

What is it about:  
Water is a limited resource that is essential for people, animals and plants. Crops take up water through precipitation events, including rain, water 
movement from spring snow melt, as well as through the aquafers, and utilizes it for plant production. Other important water sources used in 
agriculture include creeks, dugouts, cisterns, reservoirs, flowing wells and springs. 
 
In crop production, water management should use water in a way that provides crops the amount of water they need, enhances productivity, 
and conserves natural resources for the benefit of downstream users and ecosystem services.1 
 
Why is it important: 
Water availability and quality can be adversely affected by agricultural activities. Improper management of plant nutrients, plant protection 
products, and manures can cause unintended harm to ecosystems surrounding agricultural operations. Drainage and irrigation can also impact 
water availability and quality.  
 
Sound water management practices can also help deal with situations of drought or of excess water (heavy precipitation, poor drainage, flooding) 
which can negatively affect plant growth, health and quality. 
 
Why is it in the Code: 
In Canada, water use and quality are regulated at the federal and provincial levels. At the federal level, Environment and Climate Change Canada 
is responsible for the overall preservation, conservation and protection of the quality of Canada's water resources. Fisheries and Oceans Canada 
(DFO) is also responsible for enforcing the Fisheries Act to conserve and protect fish and fish habitat, including by preventing pollution. At the 
provincial level, legislation protecting natural watercourses and sources of water supply also exist. Provincial legislation generally contains 
provisions regarding water use (including irrigation), water quality and water infrastructure (e.g. construction of drainage systems). Municipalities 
can also play a key role in managing watercourses in some regions.  
 
Ensuring sound management of water on farm is also important to maintain good relationships with the other local users of water (e.g. residents, 
municipalities, companies).   

 
1 Source: https://www.globalwaters.org/resources/agricultural-water-management 
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Content: 
The Water Management Section covers the following topics: 

1. Protection of surface and groundwater  

2. Irrigation management 

3. Agricultural land drainage management 

 
Expected outcomes and benefits: 
Complying with the requirements listed in this section will contribute to the following outcomes: 

• Reduction in the risk of water contamination/food safety 

• Optimizing water use 

• Minimizing or elimination of the impacts to flora and fauna that utilize water within the agricultural system 

• Reduction of nutrient leaching 

• Reduction of soil erosion 

 

These practices could benefit farmers in additional ways:  

• Improvement of soil fertility  

• Achievement of consistent yields 

• Improvement of resource efficiency (water use, infrastructure, etc.) 

 
Key words (cf. Glossary)  
Buffer zone; Compaction; Ditch; Erosion; Fertigation; Groundwater; Man-made water body; Nutrient source; Permanent cover; Runoff; Surface 
drainage; Surface water; Tile (subsurface) drainage; Watercourse.  
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PROTECTION OF SURFACE AND GROUNDWATER 
Surface and groundwater can be contaminated through runoff or the infiltration of contaminants into the ground. The risk of contamination is greatest where 
the ground surface is highly permeable to the infiltration of water and other surface materials2 or when water bodies are exposed to runoff. 
 

• REQUIREMENTS 
1. Identify and/or tag all water wells. Register the water wells where required by law. 

▪ Rationale supporting the requirement: There are three main types of water wells: drilled, bored/dug and sand point. Most jurisdictions have 
regulations governing the construction, identification and maintenance of water wells.3 

2. Where regulated maintain permanent vegetative buffer zones (e.g. grass, trees, and/or shrubs) of prescribed size 
around watercourses and natural and man-made water bodies (i.e. dugouts and municipal drains). 
▪ Rationale supporting the requirement: The vegetation in and around watercourses and natural and man-made water bodies (i.e. dugouts and 

municipal drains) is considered to act as a filter for sediments, nutrients, pesticides and other contaminants. Such buffers can have trees, 
shrubs, grasses or wildflowers, in any combination. Regulations are in place in most jurisdictions for buffer zones.4 

 

• RECOMMENDED PRACTICES 
a. Establish and manage buffer zones (e.g. woodland, prairie or tame forage) or vegetative areas around natural and man-made water bodies. 

  

 
2 Source : http://ssmrca.ca/files/DWSP/Resources/WAFN_Booklet_2011_Web.pdf  
3 OMAFRA. 2003. Best Management Practices: Water Wells. Agriculture and Agri-Food Canada. Revised Edition. Editor: Alison Lane. Examples of applicable regulations: 

• In Ontario the Wells Regulation requires a person constructing or abandoning a well to permanently affix a well tag, issued by the Ministry, to the outside of the casing or to a permanent 
structure associated with the well. 

• In Saskatchewan the Water Security Agency has the responsibility for administering the approval process for construction and operation of wells and other groundwater works and the right 
to use groundwater. 

• In Manitoba there is a requirement to obtain a permit prior to undertaking any test drilling or well construction if a well is to be used for agricultural or irrigation purposes (The Water Rights 
Act). A person constructing a new well or modifying or rehabilitating a well that does not have a well identification tag must affix a well identification tag, provided by the director or a well 
drilling officer, to the well and record the number of the tag on the well construction report (Well Standards Regulation). 

4 For example, in Quebec The Agricultural Operations Regulation prescribes the owner of a lot to take the measures necessary to prevent livestock waste from entering the surface or 
subsurface water. The Pesticides Management Code also prohibits the application of pesticides for agricultural purposes (1) less than 3 m from a watercourse, body of water or ditch where 
the total flow area (average width multiplied by average height) of the part of the watercourse or ditch is greater than 2 m2; and (2) less than 1 m from a watercourse, including an 
intermittent watercourse, or a ditch having a total flow area of 2 m2 or less for the part of the watercourse or ditch.  

http://ssmrca.ca/files/DWSP/Resources/WAFN_Booklet_2011_Web.pdf
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IRRIGATION MANAGEMENT 
The three main types of irrigation used by Canadian agricultural operations include sprinkler irrigation, micro-irrigation (or drip), and surface irrigation (also 
known as flood irrigation). The irrigation method used depends on several factors, such as the type of crop, the type and quality of water supply, and soil and 
climatic conditions, which can vary considerably from one part of the country to the other.5 Conservation practices can reduce the amount of water used in 
irrigation and increase water application efficiency. To perform off-farm irrigation, water licences or approvals may be required to allow farmers to divert, use 
or store surface water or groundwater, or to make changes in and about a stream. 

 

• REQUIREMENTS 

3. If required by law, obtain the permits, licences, or agreement to use water for irrigation. 
▪ Rationale supporting the requirement: Most of the off-farm irrigation water sources are managed by provincial governments or through 

governance structures that are regulated and supervised by the provincial governments. Up to a certain limit, permits, licences or agreements 
are required to take water from the environment.6 

4. Meter and log water use to ensure that the volume of water stated on the licence, permit or agreement is not 
exceeded. 
▪ Rationale supporting the requirement: Monitoring water use is needed to manage the irrigation system effectively, but also to comply with 

the volume of water stated on the licence, permit or agreement, where applicable. In most jurisdictions it is the farmers’ responsibility to 
meter and log water use to meet the requirements stated in their licence, permit or agreement.7 

 
5 Source: https://www150.statcan.gc.ca/n1/pub/16-508-x/16-508-x2016001-eng.htm 
6 Examples of regulations: 

• In Saskatchewan applicable, under The Irrigation Act, farmers must hold an Irrigation Certificate, hold a valid water service agreement and meet all specified requirements if irrigating within 
an irrigation district. This is a requirement for all projects allocated more than 12,300 cubic metres (10 acre feet) of water. Private irrigators need to hold a Water Rights Licence, which will 
establish the volume of water allocated and outline reporting requirements. If the size of the irrigation development exceeds 10 acres (four hectares), they are also required to have an 
Irrigation Certificate for that project. 

• In Manitoba, water use is regulated by the Water Rights Act. Once water use is over a certain size a Water Rights Licence must be obtained. If the person is below the threshold amount they 
are legally entitled to use the water. The threshold amount means that domestic use, smaller cattle herds and small horticulture farms do not need a licence. The threshold amount is 25,000 
litres per day. Once an irrigation project is over a certain size, the producer may also require a Licence under the Environment Act of Manitoba. 

• In Ontario, a permit is needed to take more than 50,000 litres of water per day from the environment according to Ontario Water Resources Act and Regulation 387/04 (Water Taking and 
Transfer). Requests must be submitted to the Ministry of the Environment, Conservation and Parks.  

7 For example: 

• The Saskatchewan Water Security Agency provides water right licences for a specific quantity of water, but it is mostly up to the consumer to ensure they stay within the amount listed on the 
licence. Water Security Agency has powers to enforce compliance of licences, if required.  

• In Ontario, monitoring water use is a mandatory requirement for all holders of Permits to Take Water. 
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5. Use an irrigation system that is properly designed and sized for the farm. Use best advice (e.g. engineer) and 
resources available to select the system. 
▪ Rationale supporting the requirement: The type of irrigation system most suited to a particular site depends on crop characteristics, climate 

and soil conditions. The design of the irrigation system should match the application rate of the irrigation system to the soil type and the 
crops’ water requirements.8 Proper design and operation should prevent water from being wasted and minimize surface flow or leachate that 
may contain fertilizer and pesticide residues. The design and installation of on-farm systems is regulated in some jurisdictions.9 

6. Regularly inspect, maintain, calibrate and manage the irrigation equipment.  
▪ Rationale supporting the requirement: Irrigation systems need regular maintenance to keep them working efficiently and effectively. 

Maintaining irrigation systems help reduce wasted water and overwatering and will also improve plant health. 

7. Install backflow valves if equipped for fertigation. 
▪ Rationale supporting the requirement: The use of backflow valves for fertigation is to safeguard water sources from contamination by 

fertilizers used during the irrigation of agricultural crops. In certain circumstances the use of backflow valves may be regulated at the provincial 
level.10 

8. Test soil moisture deficits before irrigating to assess need. 
▪ Rationale supporting the requirement: Monitoring soil moisture can help growers manage soil moisture. Water and nutrients are used most 

efficiently when an irrigation event applies only the amount of water the crop needs and the soil can hold. 

 

• RECOMMENDED PRACTICES 
b. Minimize water use by adopting water conservation practices such as watering at night or in the morning and using water efficient or low pressure 

systems and other available technology enhancing water use efficiency.  
c. Develop a written water management plan taking into account the timing and amount of irrigation in relation to crop requirements. 
d. Use windbreaks to reduce water requirements across the field. 
e. Leave stubble on fields to conserve water. 

 
8 Source: https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-

reference-guide/full_efp_reference_guide.pdf  
9 For example: 

• In Manitoba this is regulated under the Environment Act Licence.  

• In Alberta, Alberta Environment and Parks may request information about the design of the irrigation system before issuing a permit. 
10 For example: In Manitoba the use of back flow valves is included as a condition in the Environment Act Licences for larger operations.  

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-reference-guide/full_efp_reference_guide.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-reference-guide/full_efp_reference_guide.pdf
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f. Incorporate compost or other organic matter into soil to increase water availability for plants. 
g. Develop a cropping strategy that takes into account the risk of water deficits and drought (e.g. choose crop varieties that are more resistant to 

drought, use cover crops, fall-seeded crops).  
h. Consider reducing tillage to conserve water, to improve water infiltration and reduce evaporation rate. 
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AGRICULTURAL LAND DRAINAGE MANAGEMENT 
Excess water (heavy precipitation, bad drainage, flooding) can lead to soil compaction and erosion, favour the emergence of fungal diseases and 
affect plant growth, health and quality. Drainage on agricultural land can not only enhances crop production but also has a role in soil conservation. 
However typical shortcomings of surface drainage include erosion and filling in of ditches (which requires ongoing maintenance) or, in the case 
of tile drainage, erosion around the outlet pipe or in the receiving ditch. Water draining off a farm, whether from subsurface drains or overland 
flows, may also pose some risks to water quality. To avoid this, drainage design standards must be respected. 
 

• REQUIREMENTS 

9. If required by regulation, obtain permits and licences for drainage projects and ensure any additional 
authorizations are obtained before beginning or undertaking maintenance of cropland drainage projects. 
▪ Rationale supporting the requirement: The installation of surface and/or tile drainage projects is regulated in some jurisdictions.11 

10. When installing a drainage system, ensure that it is properly designed for the specific soil conditions of the farm, 
including checking with a specialist (e.g. engineer) to make sure the system is appropriate. 
▪ Rationale supporting the requirement: A drainage system may consist of a combination of land grading improvements, ditches, subsurface 

drainpipes and pumping systems. Maintenance of subsurface drains and outlets is important for the benefits of drainage. A well-designed 
system will improve the trafficability of soils, reduce the delay time for re-entry to fields after rainfall, and increase the growing season.12 

11. Take adequate measures to control soil erosion and manage flow velocity at tile drainage outlets (e.g. establish 
buffer zones/grassed waterways of deep-rooted or perennial plants or use of rock, or effective permanent cover 
crops). 
▪ Rationale supporting the requirement: The location of the outlet must be considered during the design of the drainage system to minimize 

erosion. 

 
11 For example: 

• In Saskatchewan projects need to be licenced by the Saskatchewan Water Security Agency.  

• In Manitoba, under the Water Rights Act and Regulations, farmers need to obtain a drainage licence from Manitoba Water Stewardship, which will include obtaining sign-off from those 
impacted (private and/or municipal). Source.  

• In Ontario, the Agricultural Tile Drainage Installation Act (R.S.O. 1990), regulates the installation of agricultural tile drainage systems. Anyone other than the landowner doing the work on the 
farm must be licenced by the Ontario Ministry of Agriculture and Food and the Ministry of Rural Affairs (OMAFRA). 

12 Source : https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-
reference-guide/full_efp_reference_guide.pdf 

https://www.gov.mb.ca/agriculture/environment/soil-management/soil-management-guide/pubs/soil-management-guide.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-reference-guide/full_efp_reference_guide.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-reference-guide/full_efp_reference_guide.pdf
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12. Take adequate measures to avoid all forms of contaminants (e.g. nutrient sources, pesticide) from entering the 
drainage system. 
▪ Rationale supporting the requirement: Quality of drainage water in watercourses can be degraded by surface contaminants reaching the 

drainage discharge through preferential flow pathways to drain tiles, by overland flow to surface ditches and by erosion at drain outlets.13 For 
example, unless properly managed, applied nutrients can travel easily through the tile and into the receiving waterbody, resulting in 
environmental harm.14 The risk of drainage water contamination is elevated following the first significant rains of the season or when there is 
a significant rainfall event shortly after spreading manure, or applying fertilizers or pesticides.15 

 

• RECOMMENDED PRACTICES 
i. Conduct maintenance according to guidelines.  
j. Assess the performance of the drainage system at peak flows (i.e., spring freshet or rain events when > 50-70 mm of rain falls within 1-3 days). 
k. Ensure the design and installation of the drainage system is conducted by trained individuals. 
l. Install permanent drop structures in ditches to allow water to flow gently without causing erosion. 
m. Keep grades shallow to reduce erosion. 
n. Monitor bank sloughing/stability and manage when necessary. 
o. Maintain stubble/residue/growing plants on soil to reduce erosion risk at outlets and in ditches. 
p. Install sediment traps in ditches at key points to retain sediment.  
q. Consult best professional advice to calculate contributing area to design and manage for peak flows (when most sediment is exported). 
r. Leave or plant a vegetative strip along the watercourse to filter contaminants before reaching the drainage system. 
s. Consider adding a treatment / constructed wetland at the field edge / drainage ditch interface to trap sediment by slowing down the water velocity. 
t. Monitor the water quality in drainage system outlets on a regular basis. 

 
 

 
13 Source : https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-

reference-guide/full_efp_reference_guide.pdf 
14 Source : http://www.omafra.gov.on.ca/english/engineer/facts/10-091.htm 
15 Source: https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/water/drainage-management-
guide/527200-1_drainage_water_quality-drainage_guide_factsheet_no18.pdf?bcgovtm=CSMLS 

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-reference-guide/full_efp_reference_guide.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-environment/environmental-farm-planning/efp-reference-guide/full_efp_reference_guide.pdf

