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Stormwater challenges in (small) settlements

• Stormwater quality → pollution of the receiving water

bodies

SWO in EU represent1: 126 mio PE / 708.8 mio PE; 17.8 % of 

total load and 66 % of the remaining untreated load.

• Extreme weather events (floods and droughts)

Climate change

• Depleting water resources

Over-extraction & droughts → alternative water resources

1Impact Assessment_Proposal for UWWTD recast_2022
Impacts of Combined Sewer Overflow (CSO)

in Ljubljana, Slovenia.

1https:/eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022SC0541
1https:/eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022SC0541
1https:/eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52022SC0541


Implement NBS

↑ infiltration
(groundwater recharge)

↑ evapotranspiration

↑ treatment
(mechanical and
biological)

↓ surface runoff

NbS for stormwater management

• Use NBS to restore hydrological processes typical for natural water cycle.

Ref: http://www.blueplanet.nsw.edu.au/year-7-and-8-

natural-and-urban-water-cycles/.aspx 



• Engineered, shallow landscaped depressions.

• Designed to manage and treat stormwater runoff 
from surrounding impervious surfaces.

• Runoff temporarily pools on the surface before 
filtering down thorugh filtering media.

Stormwater bioretention system at the Faculty of Civil and Geodetic

Engineering; University of Ljubljana; Slovenia.



Cross-section of a bioretention system at the Faculty of Civil and

Geodetic Engineering; University of Ljubljana; Slovenia. Co-benefits

High: Flood mitigation, CSO mitigation

Medium: Biodiversity (flora and fauna), temperature regulation, carbon 
sequestration, aesthetic value, pollination



• A simple form of bioretention system (less
technical).

• Small-scale systems designed to capture runoff 
from a single property.

Co-benefits

High: Flood mitigation, CSO mitigation

Medium: Biodiversity (flora), temperature regulation, aesthetic value, pollination



• Shallow, flat bottomed landscape depressions 
designed to collect surface water runoff and 
temporarily hold it while it soaks into the ground.

• Local groundwater recharge points.

• Easy to maintain.

Co-benefits

High: Flood mitigation, CSO mitigation 

Medium: Biodiversity (flora), temperature regulation, aesthetic value, 
pollination 

Infiltration basin at P+R Stanežiče, Ljubljana, Slovenia.



• A linear excavation filled with clean aggregate.

• It captures surface water runoff and temporarily 
stores it in the void space of the fill as it infiltrates 
through the sides and base into the surrounding 
native soil.

Co-benefits

High: Flood mitigation, CSO mitigation 

Medium: Biodiversity (flora), temperature regulation, aesthetic value



• Also known as detention ponds or dry ponds.

• Engineered stormwater depressions designed to 
temporarily store runoff during rainfall events 
and release it at a controlled rate.

• Completely dry under normal conditions and
only fills up during and immediately after a storm.

• Low-effort solution.

Co-benefits

High: Biodiversity (fauna and flora); Temperature regulation; Flood mitigation; 
CSO mitigation; Carbon sequestration; aesthetic value; recreation; pollination

Medium: Biomass production

Dry detention basin in Celje, Slovenia.



• Permanent water bodies designed to temporarily store stormwater 
runoff during rain events and release it in a controlled manner.

• Removal of pollutants through enhanced sedimentation, microbial 
processes, and plant nutrient uptake.

• Polishing elements at the end of stormwater treatment train, 
before discharge into the environment.

Co-benefits

High: Biodiversity (flora and fauna), temperature regulation, flood mitigation, 
CSO mitigation, carbon sequestration, biomass production, aesthetic value, 
recreation, pollination.



• Engineered to manage and treat excess wastewater discharged 
during heavy rainfall events.

• Typically designed as vertical-flow CW.

• Suspended solids are physically filtered out while dissolved pollutants 
are degraded by robust biological processes.

• Wetlands mitigate downstream peak flows and protect aquatic 
ecosystems from untreated mixture of WW and SW.

Co-benefits

High: Water reuse, CSO mitigation

Medium: Biodiversity (fauna), biomass 
production



https://interreg-danube.eu/projects/d-clean

Thank you for 
attending!!



Discussion Questions

Q1: Which stormwater challenges are most pressing in your area?

Q2: Which Nature-Based Solutions presented today appear most promising?

Q3: What barriers do you foresee for implementation?

Q4: What support would municipalities and utilities need to implement these solutions?
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