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AGRICULTURAL  DRAINAGE  CRITERIA 
 

Introduction 
These criteria were developed to describe the level 
of drainage required to allow for good on-farm 
drainage. The criteria were used in projects under 
the Agricultural and Rural Development Subsidiary 
Agreement (ARDSA) that were intended to 
improve regional drainage and are commonly 
referred to as ARDSA criteria. They are also 
known as the “Agricultural Drainage Criteria”. 

 

 

 

 

 

 

 

 

 
 

Figure 1    Good Drainage on Productive Forage Land 

 

The purpose of the Agricultural Drainage Criteria 
is to provide good drainage for low land crops to 
survive and thrive. The survival of crops depends 
upon the crop’s roots not being saturated for long 
periods of time. The criteria were designed to limit 
the duration that the crop’s roots are subjected to 
saturated soil conditions and provide a water table 
low enough to allow for good root growth. 

Chronic flooding limits the range of crops that can 
be grown on farmland, reduces crop yields and in 
some cases leads to disease and pest management 
problems. Good drainage is required to ensure that 
farmers can produce marketable crops. 

Regional  Agricultural  Drainage 
Criteria 
The regional drainage criteria for agricultural areas 
are: 

• To remove the runoff from the 10 year, 5 day 
storm, within 5 days in the dormant period 
(November 1 to February 28); 

• To remove the runoff from the 10 year, 2 day 
storm, within 2 days in the growing period 
(March 1 to October 31); 

• Between storm events and in periods when 
drainage is required, the base flow in channels 
must be maintained at 1.2 m below field 
elevation.  

• The conveyance system must be sized 
appropriately for both base flow and design 
storm flow. 

 

When conducting a drainage study using the above 
criteria, the flooding on the surface of the land is 
analyzed first, determining the length of time 
required to remove water from the surface of the 
land (field elevation). Generally surface flooding is 
limited to 4.5 days in the winter and 1.8 days in the 
summer. 

The time for the water levels in the channel to return 
to base flow is then determined. To provide adequate 
drainage to the root zone, the water level should 
return to base flow levels within 6 hours during the 
summer and 12 hours in the winter after cessation of 
flooding. 

The total time it takes to remove flooding and return 
the water level to base flow should not exceed 5 
days in the winter and 2 days in the summer for the 
design storms stated in the first two criteria. 
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Explanation of Terms 
Flooding 
Flooding is considered to occur when the water 
levels exceed the designated field elevation. 

Runoff 
Runoff is considered all water above base flow that 
is not infiltrated. 

Base Flow 
Base flow is the amount of water flowing in the 
channel when there is no runoff from storm events. 

In order to determine the effect that any changes in 
the watershed will have on water flows, an estimate 
of the base flow for summer and winter are 
required.  

The summer base flow condition is to be based on 
available stream flow and precipitation data. 

The winter base flow is calculated for an extremely 
wet period defined as 20 to 22 days of rainfall 
during a wet month.  

On some systems the outlet is controlled by a pump 
station during freshet. The cycling of the pump 
determines water levels. Where the pump station 
operation governs the water levels, base flow water 
levels will be determined by the arithmetic mean of 
the maximum and minimum channel water 
elevations at the location that is near the lowest 
land in the flood cell.  

Storm Flow 
Storm water runoff should be calculated for 
summer and winter conditions using a one in 10 
year return period for 5-day winter and 2-day 
summer  storms. 

The Rational and SCS method for calculating peak 
flows should not be used when designing regional 

drainage systems.  These methods over simplify a 
very complex process. Continuous simulation 
models are more realistic and take into account 
rainfall events that last for many days.  

Freeboard 
Freeboard is the elevation difference between base 
flow water levels in the channel and the field 
elevation. 

For the purposed of determining freeboard the 
baseflow water level in the ditches is determined by 
analyzing base flow periods during the growing 
season.  

Ideally the freeboard should be 1.2m, this provides a 
good outlet for tile drains. A freeboard of 0.9m may 
be acceptable in some areas. 

Field Elevation 
The field elevation can be designated where 95% of 
the land in the flood cell lies above the determined 
elevation. This is a general guideline. 

5% of the land would be below the designated field 
elevation. This 5% may receive less drainage 
benefits than the surrounding land. 

Calculation of the Duration of Poor or 
InadequateDrainage 
Inadequate drainage is considered to occur when 
water levels rise above base flow conditions and 
crop roots are affected. 
The duration of poor drainage should be calculated 
by summing the periods of inundation for the entire 
period of influence of the storm event. 
During the dormant and growing seasons a certain 
amount of inadequate drainage may occur but the 
duration must be limited to the stated criteria to 
prevent damage to the crops
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Explanation of Criteria 
Remove the runoff from the 10 year, 5 day 
storm, within 5 days in the dormant period 
(winter).  
What does a 5 day 10 year storm mean? 
A 5-day storm, 10-year storm indicates the volume 
of water that is required to be removed by the 
drainage system. This volume of water is to be 
removed within 5 days from the time the root zone 
is saturated.  

The amount of rain that can fall in a 5-day 10-year 
storm varies around the province.  

To determine the local 5-day 10 year storm 
precipitation data from a near by climate station is 
statistically analyzed to determine what the average 
rainfall would be for a storm lasting 5 days that 
would occur once every 10 years. This would be 
more severe than a storm that occurs once a year, 
just as a 100-year storm would be even more severe 
than a 10-year storm. 

Choosing this storm event to be used for the design 
or assessment a drainage system means that there is 
a level of acceptable risk that is assumed. The risk is 
that every 10 years a storm may occur that is larger 
than the drainage system is designed to convey.  

There is a chance that a 5-day 10-year storm will 
occur more than once in a single year. The 
probability of this occurring is very small. 
 
Remove the runoff within 5 days. 
The on-farm drainage system is an integral part of 
removing the water from the root zone. Most 
subsurface drainage systems are installed with the 
pipe outlet at 1.0-1.1m below the field surface. To 
allow for the drains to flow freely the base flow in 
the channel should remain 1.2m below the field 
elevation between storm events. 

Because regional drainage systems service on-farm 
drainage systems of farms with a variety of crops, a 
water level indicated by the 1.2m freeboard 
between storm events is the level used to determine 
if this criteria is met.  By providing a 1.2m 
freeboard where it currently does not exist the 
agriculture community has the opportunity to 
convert to higher value crops. 

However, in some situations where the crops 
grown are uniform and do not have deep roots 
determining when inadequate drainage begins can 
vary depending on the crop type.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2    Sample Hydrograph 
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For perennial crops that have a deep established 
root system the roots of the crop should not be 
saturated for more than five days.  The water level 
may rise higher but it must be below the root zone 
by the end of five days. 

For shallow rooted crops and grasses the crop 
roots may not be affected until the water level has 
risen within 0.9m of the land surface. In these cases 
the inadequate drainage is considered to begin 
when it rises above this level and end when it falls 
below this level.  

For some vegetable crops flooding during the 
winter is acceptable and even desirable. For 
drainage areas that only service areas where these 
crops exists inadequate drainage would be 
considered to begin the water reached the field 
elevation. 

Figure 2 shows a hydrograph produced for a 5-day 
storm. Many factors affect the shape of the 
hydrograph including the land use in the area and 
the pattern of the storm. Notice the precipitation 
bars at the top of Fig. 2 indicates high rainfall the 
last day of the event and less the previous days. 
This may be a typical pattern for the area 
producing a certain volume of rain. This same 
amount of rainfall could fall in equal amounts each 
day and this would produce a different hydrograph. 

The example hydrograph shows the rise and fall of 
the water table due to the storm. For this situation 
the water level recedes below the root zone within 
5 days. 

To remove the runoff from the 10 year, 2 
day storm, within 2 days in the growing 
period (summer). 
The analysis for this criterion is similar to the 
analysis described for the 5-day 10-year storm to 
be removed in 5 days in the dormant season.  

For this criteria the 2-day 10-year storm in the 
growing season is analyzed to determine the 
amount of water to be removed by the drainage 
system.  

During the growing season the water has to be 
removed quickly, within 2 days, to prevent damage 
to the crop’s development. Since plants breath 
through their roots it is important that there is air in 
the soils and the soil is not saturated for long 
periods of time. 

Between storm events and in periods when 
drainage is required, the base flow in 
channels must be maintained at a 1.2 m 
below field elevation. 
In many situations the banks of the watercourse 
may have been built up over the years. This creates 
a berm along the watercourse, see fig. 3. Although 
the bank may be at an elevation of 1.2 m above the 
water the actual low point in the field may be 0.5 m 
below the bank (berm) level. This would leave only 
a 0.7 m free board. It is important to have a 
topographical survey of the area showing all low 
spots, ditch bottoms and water levels in the 
channel. 

The freeboard is critical in the spring and fall when 
equipment needs to access the fields.  The water 
level may be maintained higher in the summer if 
field and crop conditions are conducive to 
subirrigation. 

Subirrigation is an option that should be left up to 
the individual farmer. 

 

 

 

 

 

 

 

 

 
Figure 3     Determining Freeboard 

 

The conveyance system must be sized 
appropriately for both base and design 
storm flows.  
This criterion is to assure that all ditches and 
culverts are sized appropriately. In a number of 
regional drainage areas where the drainage is 
inadequate the problem is usually a culvert or 
channel that is too small to pass storm flows 
efficiently or a culvert installed too high. 
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Drainage Improvement Assessment for Agriculture
To conduct a proper drainage improvement 
assessment the following information should be 
provided for areas that do not meet the Agricultural 
Drainage Criteria. 

 

• Delineate on a map the field areas that are 
capable of achieving 1.2m freeboard during non-
storm situations.  

• Delineate on a map the field areas that are 
capable of achieving only 0.9m freeboard during 
non-storm situations. 

• If the 1.2m freeboard cannot be met within the 
time period stated after a storm, what water level 
in the ditches is achievable within the stated 
time period? 

• If the 1.2m freeboard cannot be met within the 
time period stated after a storm, how long will it 
take to meet the 1.2m freeboard? 

• If the 1.2 m freeboard cannot be met within a 
maximum of 12 hours in the summer or 24 
hours in the winter after the cessation of 
flooding, create a map delineating the areas that 
meet 1.2m and 0.9 m of freeboard within the 
time period stated in the criteria. See fig. 4. 

By providing this information in a report it is 
possible to assess the impact that the poorly 
drained areas will have on agriculture. 

This information can help answer some of the most 
commonly asked questions and provides farmers 
with a clear picture of the drainage situation in 
their area. 

The information indicates the severity of the 
impact.  

Can the poorly drained areas support crops that 
are less sensitive to drainage conditions? 

Is the land unfarmable? 

The maps show the areas that are affected and how 
these areas relate to parcels of land that are farmed. 

Does the poorly drained area negatively affect 
the entire parcel? 

Does it make the parcel of land unproductive or 
too difficult to farm? 

When planning drainage improvements this 
information gives an indication of which areas may 
benefit from drainage improvements and which 
areas may be too difficult to drain. 

What is the cost / benefit ratio of improving 
drainage?  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

Figure 4  Regional Drainage Assessment Maps 
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Assessment Summary 

Summarizing the affects of changes in the drainage 
system or drainage improvements in tabular and 
map form is a convenient method of displaying all 
the options. The table should include the changes 
that could be expected in flows, duration or 
saturation and the land area affected during the 
storm stage due to proposed changes in the 
watershed. 

Regional overview of agricultural drainage 
Figures 4 and 5 are examples of mapping the 
results of the drainage assessment. Figure 4, Map A 
and Map B, give an overall regional view of the 
areas that will still be affected after the proposed 
drainage improvements have been implemented. A 
map like this may also include lot boundaries.  This 
map may then be used to show stakeholders which 
lands can reasonably be expected to be drained and 
which cannot.  

Table 1 gives an example of summary information 
that may accompany these figures. The table may 
also contain other relevant information. 

It is then possible to easily compare the options.  
The drainage improvements in Option B meet the 
agricultural drainage criteria in 95% of the 
drainage area. The areas not meeting the criteria 
only experience an extra day of flooding and have 
a 0.7m to 0.75m freeboard, which is acceptable for 
some crops.  For Option A there will be some areas 
that do not meet the drainage criteria. However, the 
cost for Option A is quite a bit less than Option B. 

The farmers and other stakeholders in the area can 
use this information to decide if the extra costs of 
the drainage improvements are justified. 

 

 

 

 

Table 1  SUMMARY OF DRAINAGE IMPROVEMENTS AND COSTS 
 
 Option A Option B 
Description of work Clean channels. 

Install small pump 
station 

Clean and Improve 
channels. Install 
large pump stations. 

For winter storm events 
Area not meeting 1.2 freeboard 92 ha 20ha 
Area not meeting 0.9m freeboard 82 ha 11ha 
% of area meeting drainage criteria 74% 95% 
Freeboard achieved within criteria time period 
(within zone not meeting 0.9m freeboard) 

0.4m  0.7m 

Time required to meet the 1.2m freeboard* 9 days 6 days 
For summer storm events (maps not shown) 
Area not meeting 1.2 freeboard* 85 ha 5 ha 
Area not meeting 0.9m freeboard 75 ha 5 ha 
% of area meeting drainage criteria 76% 98% 
Freeboard achieved within criteria time period 
(within zone not meeting 0.9m freeboard) 

0.7m  0.75 

Time required to meet the 1.2m freeboard* 3 days 3 days 
Economics   
Costs of Improvement $250,000 $600,000 
Benefits to Agriculture** $225,000 $500,000 

 
* This is assuming that the 1.2 m freeboard criteria is met when there are no storm events. 
** Analysis by professional agriculture consultant. This includes improvements in crop yield, 
higher value crops, improved growing season, crop quality, management implications and 
any increases in production costs 
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How drainage affects individual properties 
Figure 5 shows how poor drainage may affect a 
single property. It is important to consider not only 
the overall area within a region, but also how 
individual lots will affected by drainage.  Lot 1 in 
Figure 5 experiences poor drainage on over 75% 
the property, half of the property does not meet the 
0.9m freeboard and possibly a third would not meet 
a 0.6m freeboard.  

This property owner of Lot 1 may not able to 
productively farm a large portion of their land 
under this drainage scenario. Lot 2 also experiences 
poor drainage while Lot 3 is not affected.  

This information would be used to determine the 
agricultural productivity of an area. Lot 1 may not 
be farmed because it is not worth the management 
effort to put a small portion of land into production. 
In that case the entire area of Lot 1 would not be 
included in the area receiving benefits in the 
summary information. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5     Regional Drainage Affecting Individual Property 
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FOR FURTHER INFORMATION CONTACT MINISTRY OF AGRICULTURE 
Water Management Engineer 1767 Angus Campbell Road 
Abbotsford Office Abbotsford, B.C. 
Phone: (604) 556-3001 V3G 2M3 


