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Role of Land Drainage/ Water table control 
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• Teagasc GHG Working Group-MACC  

 

• Measure 10: Draining Wet Mineral Soils 

» Measure 7: Extended Grazing 

 

 
• Measure 17: Water Table Manipulation of Organic Soils 

» Also referred to as Rewetting 
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Mineral or organic soils? 
• Mineral soils are derived from mineral matter-sand, silt, clay  (+ larger particles) 

• Little organic matter (< 10%) 



5 

Mineral or organic soils? 
Organic 

 
• Peats possess an organic layer with at least 20% Organic Carbon (OC) and a 

minimum thickness of 40 cm. 
 
• Histic soils have a peaty (>20% OC) (O) horizon that has a thickness of 7.5 or 

more 

http://gis.teagasc.ie/isis/photo_detail.php?imagename=RPV75BR01_P1030201.JPG


6 

Mineral or organic soils? 
Organo/mineral 

 
• Humic soils contain an A horizon with significantly more organic matter, than 

mineral matter.  
• Minimum thickness is 7.5 cm and OC content is lower (depending on the clay 

content) 
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Mineral or Organic soils? 
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 Measure 10: Draining Wet Mineral soils 
 “one-third of Irish land area can be classified as poorly 

draining…Assuming that one-third of this area (i.e. 10% of total 
grassland area) was drained by 2030” 

• Nature of Measure: Reducing N2O Emissions 

• Cost € per t/CO2 Eq:  €16.2 

• Mitigation Mt CO2 Eq:  0.197 

• Cost €M:    €6.1 
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Role of Land Drainage 



 Measure 7: Extended Grazing 
 “production systems that either require improved drainage or could 

benefit from on-off grazing…The measure was assessed on 20% of 
grassland area” 

• Nature of Measure: Production Efficiency 

• Cost € per t/CO2 Eq:  -€96 

• Mitigation Mt CO2 Eq:  0.066 

• Cost €M:    -€6.3 
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Role of Land Drainage 
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MACC Curve 



Heavy Soils Programme Farms 



Types of drainage system 
• The depth and type of drain to be installed depends entirely on 

the interpretation soil characteristics. 
 

• Two principle types are distinguished: 
 

• Groundwater drainage system: A network of deeply 
installed piped drains exploiting permeable layers 
 

• Shallow Drainage system: Where soil is heavy and 
infiltration of water is impeded at all depths and permeability 
needs to be improved 

 
 
 
 

 



• A Groundwater drainage system is a network of field drains collecting 
groundwater which can move through  soil layers of high permeability 
 

• They work by exploiting the natural capacity for movement of water at a certain 
depth in certain soils 
 

• By “tapping” into this natural capacity for water movement the system works by 
lowering the watertable and reducing the amount of water stored in the soil 
 
 
 
 

 
 
 

Groundwater Drainage System 



Shallow Drainage System 
• A shallow drainage system is a network of field drains in tandem with surface 

disruption techniques which promote water infiltration and drainage 
 

• Used where soil permeability is low at all depths and aims to introduce new 
pathways for water movement in the soil 
 

• Methods include: Mole drainage, gravel mole drainage, sub-soiling (pan busting) 
and land forming 
 
 
 
 

 
 
 

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjMm7aHl9LNAhUkDsAKHcjEBUcQjRwIBw&url=http://www.mccordmachinery.com/index.php?route=product/product&product_id=563&psig=AFQjCNGcCBe-PWQcUKMgjHWIHeI-zHUgCA&ust=1467459561712155
http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjcqsm4ttLNAhWEJMAKHSP2BXsQjRwIBw&url=http://www.ebay.com/bhp/subsoiler&bvm=bv.126130881,d.ZGg&psig=AFQjCNFeReptTDOLQQGMTvnAMIYFIcPnYg&ust=1467467980974273
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Land Drainage Research/Design 

Met. Data 
Drain Discharge 
Watertable depth 
Soil moisture  

 
 
• “All systems are shown to reduce the overall period of 

waterlogging and improve surface conditions” 
 

Drainage System monitoring 

 
 
 
 

 



Dissemination, Extension, Training 

SRO Promotion 16 



 Measure 17: Water table manipulation of 
organic soils 

 “if drainage was stopped completely and natural water table 
conditions were restored (on) 40,000 Ha of rewetted grassland” 

• Nature of Measure: Rewetting of 40,000 Ha of 
Organic grassland soils 

• Cost € per t/CO2 Eq:  €10.9 

• Mitigation Mt CO2 Eq:  0.44 

• Cost €M:    €4.84 
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Role of Land Drainage 
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MACC Curve 
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GHG emissions from Carbon rich soils 
in Ireland drained for agriculture 

Paul et al., 2018 “modelling was based on an extreme drainage situation with a very 
high water table before drainage and a very low water table afterwards. Less extreme 
hydrological situations may result in lower emissions.” 
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• “The (assumed) total area of drained  (peat)/histic soils was 370,000 ha 
(under agriculture)” (GHG-MACC)” 
 
 

Peat-Land Area 

(O’ Sullivan et al. 2018) 

• Characterisation of peat areas under agricultural management are 
required to identify suitable areas for rewetting 



Teagasc Presentation Footer 21 

Produced maps of: 
• Land Use 
• Soil drainage class 
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370,000 ha of histic soils drained (assumed) 
426,000 ha of humic soils drained (assumed) 

BUT ALREADY ARTIFICALLY DRAINED subgroups predicted: 

Paul et al., 2018  
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• The drainage of mineral soils is positive (in terms of GHG emissions) and also 

contributes towards extended grazing  
 
• Annual emissions from drained “Carbon-Rich” soils are estimated up to: 

• 8.7 Tg CO2e from histic soils (Organic)   
• 1.8 Tg CO2e from humic soils (Organo-Mineral) 

1 Tg (Teragram) = 1 million metric tonnes 

 
 
 

Summary 

• National policy - recognizes the importance of preserving organic (histic) 
and humic soils’ carbon stock, but requires data that is not readily available. 
 

• We do not know the area of drained organic soils in Ireland  
 

• We do not know how much has already reverted to “undrained” conditions 
 

• Further research will explore the site suitability and cost effectiveness, 
as well as trade-offs and co-benefits of rewetting. 
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Questions? 
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patrick.tuohy@teagasc.ie 
 
 
 
 
 
 
 

mailto:patrick.tuohy@teagasc.ie
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