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Background information

Climate change in the Netherlands leads to more prolonged drought 

periods that alternate with more intensive rainfall events. Both farmers 

and water management authorities search for opportunities to manage 

risks of decreasing crop yields. Available groundwater sources for 

irrigation purposes are increasingly under pressure due to the regional 

coexistence of land use functions claiming freshwater resources. Treated 

wastewater from industries and domestic wastewater treatment plants is 

discharged to surface waters. Re-use of these freshwater sources is an 

option to balance regional water supply and agricultural water 

demand. Domestic treated wastewater is delivered to the plant root 

zone through sub-irrigation by controlled drainage systems, possibly 

more efficient than by sprinkler irrigation.

Monitoring data

Sub-irrigation amounts, controlled drainage levels and outflow, soil 

moisture contents, and groundwater levels are measured continuously. 

In 2016, we sampled the soil moisture and groundwater four times during 

the experiment season. Analysis on pH, EC, Cl, Br, nutrients, and several 

pharmaceuticals present in the treated domestic wastewater was 

performed. The Cl:Br-ratio was used as a tracer to determine the extent 

of the treated domestic wastewater in the soil and groundwater during 

and after sub-irrigation. Carbamazepine is shows as an example (2016).

Results 2015 Results 2016

Results 2016 continued
Domestic wastewater treatment plants in the Netherlands

Wastewater treatment plants in the Netherlands annually produce 40 to 

50 mm of freshwater. A pilot project has been setup in the eastern part 

of the Netherlands, in which treated wastewater was applied to a corn 

field by sub-irrigation during the growing seasons of 2015 and 2016, using 

a climate adaptive drainage system. The chemical composition of 

treated domestic wastewater is different from rainfall excess water and 

agricultural drainage water. In the pilot project, specific chemicals in the 

treated wastewater are used as a tracer to describe water and solute 

transport in the soil system. Focus of this pilot study is on quantifying 

potential contamination of both the root zone and the deeper 

groundwater with pharmaceutical residues. We have installed a field 

monitoring network at several locations on the vadose zone and the 

local groundwater system, which enables us to measure vertical solute 

profiles in the soil water by taking samples. Field data obtained during 

the experiments are combined with SWAP (1D) and Hydrus (2D) model 

simulations on flow and transport of the sub-irrigated water.

Field experiment (from 2015 onwards)

Equipment and monitoring at the Haaksbergen (NL) test site.

Modelling results

Using the Hydrus_2D software package, hydrology, water, and solute 

transport has been simulated. Modelling results show calculated 

groundwater levels and tracer transport during sub-irrigation (2015).

Outlook 2017

We will start in 2017 with simulations of reactive solute transport using 

both the Hydrus_2D and SWAP (1D) software. We will extend the field 

experiment to the 3rd subsequent sub-irrigation season and continue the 

monitoring of hydrology and chemical composition of soil moisture and 

local groundwater.

CAD Climate Adaptive Drainage

Online, remotely controlled drainage system with V-notch weir.

Collector drain
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