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Our urban Environment
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 Buildings with different architecture – height, structure etc. 

www.rnz.de/nachrichten/bergstrasse_artikel,-Bergstrasse-16-Haeuser-in-Altenbacher-Neubaugebiet-geplant-_arid,229891.html 

http://www.rnz.de/nachrichten/bergstrasse_artikel,-Bergstrasse-16-Haeuser-in-Altenbacher-Neubaugebiet-geplant-_arid,229891.html


Different Materials

Michael Burkhardt, OST - UMTEC
3

 … bricks, bituminous, polymeric, glass, wood, metal, concrete ...



Large Variety of Products

Michael Burkhardt, OST - UMTEC
4

 Different products – polymeric and mineral paints, uncoated and coated tiles etc.



Construction Products
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 Additives (increasing market share)
 Biocides
 Root protection agents
 Vulcanizers
 Phthalates
 UV-Filter
 Flame retardants
 Antioxidants
 Nano- and microplastics

 Concern
 Persistent, mobile and toxic (PMT) 

Bitumen

Plastic

Concrete

Coatings

AnticorrossionsMetal



Additives used in Construction Products (Examples)
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 Biocides in wood preservatives (regulated by BPR)
 Active ingredients as IPBC, Permethrine, Tebuconazole, Propiconazole etc.

 Additives as anti-root penetration agents (no biocides, not much regulated)
 Esters of Mecoprop-P (MCPP) or MCPA in bitumen sheets (used as pesticides)

1 Burkhardt, et al. (2016): Biozidprodukte – Eintrag in Gewässer. Aqua und Gas, 4: 46-54. ; 2 Gartiser et al. (2015): Reduction of environmental risks from the use of biocides. Report, UBA, Dessau-Rosslau.
3 Vermeirssen et al. (2017): Corrosion protection products as a source of bisphenol A and toxicity to the aquatic environment. Wat. Res., 123:586-593



What are Biocides?
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 Biocidal active substances or preparations (21 product types)
 Positive: Prevent or mitigate the effects caused by harmful organisms (bacteria, etc.)
 Negative: They are intended to destroy or deter organisms – biological mode of action

Material protection Disinfection Antifouling



Example of Biocides: Plasters and Paints for Façades 
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 Controlling microbial growth (algae, fungi) in waterborne products
 In the container (in-can preservatives; PT 6) and on the façade (film preservatives; PT 7)
 Infestation causes visual damage and leads to warranty cases and reclamations



Biocides in Façade Coatings
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 Amounts (PT 7)
 2 to 4 biocides in combination - 500 to 6000 mg/m2 per active ingredient
 In Germany, 120 to 280 tons per year (declined by 30 % in 10 years)

 Concern
 Substance with long half-life (slow degradation)

Againts Algae Degradation
Terbutryn slow
Diuron slow
Isoproturon slow

Against Fungi Degradation
DCOIT rapid
OIT rapid
Carbendazim medium
IPBC rapid
Zincpyrithione rapid

Burkhardt, M. et al. (2025): Groundwater discharges of biocides from façades in urban regions. Bericht, UBA, Dessau-Roßlau.

!



Film Preservatives are State-of-the-Art 
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 Polymeric coatings (organic binder; like rubber) 
 Cheap and rapid – but with a short lifetime

Extensive wet periods 



Impact of Weather on Façades
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 Driving rain, temperature, UV radiation, and condensation
 Material deterioration and release of substances to the environment

Temperature: -10 to +60°C Driving rain: 1 – 5 % of precipitation



Leaching under natural Weather Conditions (Field)
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 Significant release to facades runoff
 Dilution by factor of 1’000 to 10’000 needed (including transformation products)
 Assessment of release lacking in Environmental Product Declarations (EPD)

Facade, 1.5 % Terbutryn in 1.6 years



Diffuse Pathways to Aquatic Systems
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 Transport via separated sewer systems
 Infiltration (ponds) or direct discharge to surface waters

 Decentralized, separated sewer systems are in favor (closing the water cycle)

Infiltration = Groundwater Direct discharge = surface water



Pollution of Groundwater
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 Stormwater retention and infiltration – closing the water cycle
 Pollution is crucial for sponge city concepts
 Biocides released from facades even observed in “eco” cities  

1 Lange, J., et al. (2017): Urbane Regenwasserversickerung als Eintragspfad für biozide Wirkstoffe in das Grundwasser? KA, 10:198-202.

inflow outflow

infiltration



Pollution of Stormwater Runoff and Surface Water
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 Stormwater runoff in an urban catchment (Switzerland) with diffuse discharge

Burkhardt, M. et al. (2011): Leaching of additives from construction materials to urban storm water runoff. Water Science & Technology, 63(9), 1974-1982.
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Occurrence in Surface Water
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 Terbutryn released by facades (and painters)
 At dry and wet weather flow

 Mecoprop released by bitumen sheets on green roofs
 During wet weather flow

Sinniger et al. (2012): Pestiziduntersuchung, AWEL, Zürich.



Solutions for Source Control – Risk Mitigtion by Materials and Products
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 Products without biocides - ecologically sustainable
 Smooth or finely textured material surfaces such as glass and metal
 Mineral materials such as clinker and silicate coatings (e.g. labels like Blue Angel)

BricksMetal Eco-Label for Construction Products



Solutions for Source Control – Rethink Building Standards (Architecture)
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 Protect buildings from weathering and ageing
 Keeping the facades dry is the key to preventing infestations
 Standards often addressing design and not sustainability (design matters!)

Window reveal and splash water protectionRoof overhang 30 cm



Conclusions and Need for Action
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 Risk assessment and EPDs
 Preferred assessment for long-lasting substances with direct emissions to the environment 
 Lack of information in EPDs – improving declaration practice in EPDs (leaching tests)

 Blue-Green building practice 
 Creating incentives for the development and use of environmentally sustainable products
 Awareness rising and promoting sustainable building practice – Public contractors as leaders

source

https://www.merkur.de/lokales/weilheim/weilheim-ort29677/geld-von-der-stadt-fuer-begruente-daecher-91064301.html


Thank you for your attention!

E- Mail: michael.burkhardt@ost.ch 
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