
Constructed Wetlands in the Mezaciruli Farm 

Description of the study site 

Two constructed wetlands were established at the Mezaciruli Farm in 2014. Location of both constructed 

wetlands is presented in Figure 1.  

 

Figure 1. A map showing the placement of the surface and subsurface flow constructed wetlands at the 

Mezaciruli Farm. 

 

✓ A surface flow constructed wetland was designed to capture drainage water from the upstream 

agricultural areas and retain sediment and nutrients before water enters the Eglone River. This type of 

wetlands typically consists of a basin or channels with natural or planted vegetation. Water flows across 

the surface at a relatively shallow depth.  

✓ A sedimentation pond and a subsurface flow constructed wetland are parts of the existing storm water 

management system at the farm. The subsurface system contains a bed with an impermeable layer to 

prevent seepage, porous media, and vegetation. In this system water flows below the ground level from 

inlet to outlet through a porous media such as gravel, rock, sand, or soil; vegetation is planted at the 

surface of the wetland and the roots of the plants extend into the saturated bed. Schematic cross-section 

of the subsurface flow constructed wetland is shown in Figure 2.  



 

Figure 2. Schematic cross-section of the subsurface flow constructed wetland at the Mezaciruli Farm. 

Water quality monitoring 

Water quality monitoring was started shortly after construction at the site was finished. Water samples were 

taken on a monthly basis at the inlet and outlet of both constructed wetlands using the manual grab sampling 

approach. Water samples were analyzed for nitrate-nitrogen (NO3-N), ammonium-nitrogen (NH4-N), total 

nitrogen (TN), orthophosphate-phosphorus (PO4-P), total phosphorus (TP), and suspended solids (SS) 

concentration by the accredited laboratory of the Latvian Institute of Aquatic Ecology. 

Results 

Monitoring results from the surface flow constructed wetland showed that NO3-N is the dominant form of N 

in water, with an average of 87% and 86% at the inlet and outlet, respectively. Meanwhile, contrary results 

have been obtained at the subsurface flow system where dominant form was organic N and NO3-N 

contribution to TN is only 15% and 25% at the inlet and outlet, respectively. For both constructed wetlands 

PO4-P is the dominant form of P in water.  

Over the 12 year study period, the average concentrations of NO3-N, NH4-N, TN, PO4-P, and TP at the inlet 

were reduced from 15% to 32% when compared to respective average concentrations at the outlet for the 

surface flow constructed wetland (Table 1). The subsurface wetland showed substantial reduction in NH4-N, 

TN, PO4-P, TP, and SS when average nutrient concentrations at the inlet and outlet were compared.  

Table 1. The average nutrient concentrations at the inlet and outlet and effectiveness of the constructed 

wetlands in removing nutrients (2014-2025) 

Parameter pH 
NO3-N, 
mg l-1 

NH4-N, 
mg l-1 

TN, 
mg l-1 

PO4-P, 
mg l-1 

TP, 
mg l-1 

SS, 
mg l-1 

Surface flow constructed wetland (2014-2024) 

Inflow 8.0 9.8 0.428 11.3 0.101 0.177 40.4 

Outflow 8.1 8.4 0.330 9.7 0.083 0.123 34.7 

Difference, %* 1 -15 -23 -14 -18 -31 -14 

Subsurface flow constructed wetland (2014-2024) 

Inflow 7.2 2.2 7.869 15.2 6.183 7.450 101.7 

Outflow 7.5 1.9 3.039 7.6 2.078 2.309 50.0 

Difference, %* 5 -13 -61 -50 -66 -69 -51 

*Positive values in this row represent an increase in average nutrient or sediment concentrations. 
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