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Pollution and contaminated sites will
increase municipalities vulnerability to 

climate change
About the project «Water management in a changing climate»



What is a contaminated site? 

Contaminated soil: soil or bedrock where the concentration of substances that are 
hazardous to health or the environment exceeds established norm values for 
contaminated soil, or other substances that are hazardous to health and the environment
which, after a risk assessment, must be equated with these.

Pollution control regulation § 2-3 and Normative values for most sensitive area use, 
chapter 2, appendix 1

https://lovdata.no/dokument/SF/forskrift/2004-06-01-931/KAPITTEL_1-2
https://lovdata.no/dokument/SF/forskrift/2004-06-01-931/KAPITTEL_1-2-1


PBT/vPvB substances (environmental pollutants)
Substances that is persistant (P), bioaccumuate in food chains (B), and are toxic (T). 
They may spread over large distances. 

� Bisphenol A

� Phtalates

� PFOS/PFOA

� Siloxans

� Bromated flame retardents

� PCB

� Dioxin

� PAH

� Mercury, lead

Chemicals

Hazardous
substances for 

health or 
enviroment

PBT/vPvB

Pops
Heavy metals

PBT= persistent, bioaccumulative, toxic vPvB= very persistent, very bioaccumulative

«New» pollutants

Historical pollutants

Source: Miljøstatus



Climate change will affect leakage of
environmental toxicants from land to water bodies

�Leakage of pollution from land to water systems (erosion, leaching, runoff)

�Emissions and spread of long-range environmental toxicants (e.g. PoPs, Hg)

�Increased toxicity of environmental pollutians on organisms (temp / pH / salinity -> 
increased uptake, more toxic)

�Increased production of natural toxins (algae, molds, bacteria)



(2020-2023)
Water management in a changing climate - WATERCLIMRISK 
New management tools and risk analysis of climate impacts

on environmental toxicant leakage to water systems

Photo:  Linda Olin Reite NRK



Participants:

R&D: WNRI og NTNU Department of Geography

3 WATER AREAS (VO) - CASES: 

�MID REGION: ORKLA VO – County Governor of

Trøndelag, Trøndelag County Council, Municipalities of
Tynset, Oppdal, Rennebu og Orkland

�SOUTH-EAST REGION: AULI VO - County Governor of
Vestfold and Telemark, Vestfold og Telemark County 

Council, Tønsberg og Larvik municipalities.  

�WEST REGION: YTRE SOGN VO – County Governor of

Vestland, Vestland County Council (Project owner), 

Municipaities of Sogndal, Vik, Høyanger, Gulen and
Solund

Source: Jan Ketil Rød



Develop new digital tools for environmental toxicants 
mapping and GIS-based risk analysis



Where to find environmental pollutants?
� Industrial produciton sites

�Shipyard, boat construction sites, leisure boat habours (TBT, heavy metals, PCB / PAH, DEHP)

�Landfills, wild fillings (Miscellaneous substances)

�Sewage, sewage sludge,  (siloxanes, PFOS / PFOA, bisphenol A, heavy metal, dioxin), surface run-offs
(Heavy Metals, PCB, PAH, PFOS / PFOA, BPA, DEHP, dioxin, etc.)

�Fire Exercise Fields (PFOS / PFOA, Brominated Flame Retardants, Dioxins, PAH)

�Garages (PFOS / PFOA, siloxanes, DEHP, heavy metals)

�Garden nurseries/horticulture/historical orchards (DDT, dieldrin, aldrin etc)

�Shooting ranges, Military facilities (Lead, heavy metal)

�Building waste sites (PCB, phthalates, brominated flames inhibitors, heavy metals)

�Stocks for creosote or CCA impregnated wood materials (PAH, heavy metals)
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DEVELOPMENT OF NEW WMS MAPS FOR CLIMATE RISK
1. WATERWAYS

Source:  Jan Ketil Rød



DEVELOPMENT OF NEW WMS MAPS FOR CLIMATE RISK 
2. BLUESPOT MAPS (SURFACE WATER ACCUMULATION)

Source: Jan Ketil Rød



DEVELOPMENT OF NEW WMS MAPS FOR CLIMATE RISK
3. EROSION AFTER HEAVY RAIN FALL

Source: Jan Ketil Rød



WATERCLIM-ROS, development of a simplified
qualitatively risk and vulnerability analysis: 

1. HAZARD IDENTIFICATION – maps over 
polluted sites

2. CLIMATE RISK ANALYSIS– with probability
assessments– maps of climate risk

3. CONSEQUENCE ANALYSIS – maps of
vulnerable nature/areas, critical
infrastructure etc.

4. VULNERABILITY ASSESSMENT maps over 
vulnerable nature/areas, critical
infrastructure etc.

5. ASSESSMENT OF UNCERTANTY – alle maps

6. RISK HANDLING – maps of precations and risk 
reducing measures (flood protection i.e)

Kilde: Jan Ketil Rød



RISK ANALYSIS BOW TIE DIAGRAM

Source: Ryan Air



Risk analysis scheme we are using (Vik municipality) 



Risk of contamination – how to include this into spatial 
planning, and climate change management? 

�Locate and register polluted sites in national register of polluted sites (GF)

� mark contaminated sites as consideration zones in the municipal spatial plan (PBL 
§11-8 letter a)

�Sustainable spatial and societal planning entails that the municipality also must assess 
also how the risk and vulnerability of pollution are affected by a changing climate (PBL 
§4-3 og SBL §14)

�Prohibit building or dividing of polluted sites that is not secured against causing harm 
or considerable disadvantages for environment or human health (PBL §28-1)

�Obtain action plans, ask for investigations and remediation before terrain 
interventions, construction/excavation cases & supervise  (Pollution prevention 
regulation, chapter. 2)

GET MORE KNOWLEDGE – FIND CONTAMINATED SITES – PLAN/CONTROL/REMEDIATE 

https://lovdata.no/dokument/NL/lov/2008-06-27-71/KAPITTEL_2-4-2
https://lovdata.no/dokument/NL/lov/2008-06-27-71/KAPITTEL_2-1-2
https://lovdata.no/dokument/NL/lov/2010-06-25-45/KAPITTEL_5
https://lovdata.no/dokument/NL/lov/2008-06-27-71/KAPITTEL_4-9
https://lovdata.no/dokument/SF/forskrift/2004-06-01-931/KAPITTEL_1-2

