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Break Page

Module Outline
Recap: purpose of Agricultural Water 
Management Strategy is responsible drainage

• Considering extremes
• Water quantity
• Water quality
• Habitat quantity & quality
• How to consider wetlands

A primary focus in
Agricultural Water Management 
is to MITIGATE IMPACTS
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Provincial Snapshot 

►Fires 
►Floods 
►Unseeded crop losses & in 

unexpected locations
►Tornadoes & Hail

► CCHA -“Hail activity in 
Saskatchewan is up over 
the five-year average. The 
same is true in Alberta.”

What could we see? 
There is a range of 
possibilities. Likely 
Saskatchewan producers will 
see more warmer & wetter 
winters, and warmer 
summers with extreme 
variability & extreme events.

YouTube : Water Security Agency 

A link to Understanding our Changing Climate video can be 
found in the Additional Resources section of Module 2&3

Our Climate is Getting Less Cold
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YouTube : Water Security Agency 

A link to Understanding our Changing Climate video can be 
found in the Additional Resources section of Module 2&3
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• This is why we need improved,
responsible drainage.

• BUT, on the flip side does that mean 
“more” will be going downstream and 
what are the impacts?

• We need to address this.

• Drainage can manage flooding, but
also storage is needed to handle
downstream impacts and help
with managing droughts. 

Within the
Agricultural Water Management Strategy:

Goal: 
Responsible drainage while minimizing the Impacts on Water Quantity, Water 
Quality and Habitat while considering soil health.

Definitions:
1. Impacts 

► Effects due to drainage that result in unreasonable harm or a reduction 
in the ability to use a resource such as land, water or infrastructure.  

► Total Volume
2. Risk

► Likelihood and consequence of an impact.
3. Mitigation

► Doing something to avoid, eliminate or reduce the impact.  

10

11

12



Page 5

1) Water Quantity

► Impact = Flooding
► Flooding occurs when:

► Capacity of downstream 
channel or waterbody is 
overwhelmed 

► Peak Flow
► Total Volumes

Two Components of 
Water Quantity Impact

Water Quantity Impacts:
► Peak Flow – is the highest point on the hydrograph when

the rate of discharge is greatest.
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Water Quantity Impacts
► Total Volume

2006 2006

Water Quantity Impacts

Examples of when impacts may occur:
► Channel has insufficient capacity to handle 

peak flows
► Infrastructure has insufficient capacity to 

handle peak flows
► Terminal basins
► Happens at various spatial scales 

► Local (neighbour to neighbour)
► Interjurisdictional (cumulative)

How do we know that 
drainage can increase 

water quantity?

16

17

18



Page 7

19

20

21



Page 8

What happens if we have more variability and more events 
and how does it relate to my drainage system?

Total Summer Precipitation, Yorkton, 1980-2100
from the Canadian Regional Climate Model

2) Water Quality

► Impact = water has 
significant change or no 
longer suitable

► Significant change occurs when:
► Something is carried by or 

dissolved in the water.
► Depends on the concentration 

and load.

Water Quality Impacts

amount of ‘contaminant’ per unit water

e.g.   Erosion =    Contaminants/sediment added 
to water and suspended

Some contaminants can be dissolved and not 
visible to the plain eye

Concentration

A little bit of salt A lot of salt

ConcentratedDiluted

Diluted  Concentrated
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Water 
Quality 
Impacts

Total mass of the ‘contaminant’
e.g. Volume of Water =

Total Load
More water may result in more nutrients 

or sediment
Increased load may impact receiving 

water body (e.g. algae blooms)

Load

How we look at nutrients has 
changed…

Agriculture practices have been a
catalyst for change…

The main nutrient in relation to
drainage HAS changed…
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Water Quality Impacts

Examples of when impacts may occur:
► water id not allowed to filter and settle 

before going downstream
► dissolved phosphorus present in water
► field nutrient management not balanced
► cumulative amounts of nutrients 

downstream
► water reaches terminal basin or an end 

point
► higher flows or increased velocities increase 

(erosion)
► the initial draining of a wetland

How do we know that 
drainage can

negatively impact water 
quality?

Water Quality- Producer’s Success

South Tobacco Creek 
Location: Edge of the Manitoba 
Escarpment

- the watershed drops 590 ft over 
6 miles!
► Water would come off high 

ground fast
► Sediments and nutrients were 

being carried downstream, in 
addition to flooding
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Producer’s Success

► 26 small on-farm 
dams installed (over 18,500 
acres) in mid-1980’s

- Dry flood-control dams
- Back-flood dams
- Multi-purpose dams

► Permanent storage effectively 
reduced flows, sediment and 
various forms of N and P

► Reduction in dissolved 
nutrients reduces overall load

How will a more 
variable climate 
and extreme 
weather events affect 
water quality? 

How does it relate to 
my drainage system?

Drought events?

High rainfall events?

► Impact =  degradation or loss
► Degradation or loss occurs when:

► habitat for aquatic or terrestrial 
species can’t be used,

► habitat is too far from other 
habitat to effectively support a 
species, or

► habitat is not sufficient  for 
survival.

3) Habitat
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Habitat Impacts

Examples of when impacts may occur:
► Converting wetlands to 

cropland
► Channelization of streams
► Alterations in hydrology

or how the area functions

wsask.ca

Maintaining Habitat -
Producers’ Success

Wildlife Land

• Adequate Outlet

Maintaining Habitat- Producers’ Success
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► How will a more variable climate 
and more extreme weather 
events affect wetland habitat?

► How does it relate to my
drainage system? 

► How are the wetland
complexes changing?
► Drought events?
► High rainfall events?

What Factors Can We Manage Effectively?

Impact

Flooding

Water Quality

Habitat

What can we manage?

Peak Flow

Total Water Volume

Concentration

Permanent Storage

Other options

37

38

39



Page 14

wsask.ca
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Let’s look at wetlands in cropland
From the ground? 
From above? 
Where are the wetlands?

Let’s look at wetlands in cropland
From the ground? 
From above? 
Where are the wetlands?
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Let’s look at wetlands in cropland
From the ground? 
From above? 
Where are the wetlands?

Module Summary
 More variability and extreme weather events are 

expected for Saskatchewan; this could amplify the 
impacts of drainage if not properly mitigated 
(adaptation)

 The Agricultural Water Management Strategy 
considers the impacts of drainage:
 Water quantity
 Water quality
 Habitat quantity & quality

 Understanding what is considered a wetland 
helps plan good water management
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