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Cumulative Risk assessment (CRA)

Mode of action
(Hazard)

Adverse outcome
(Risk)

Exposure
(single stressors)

Cumulative
Hazard (CHQ)

Cumulative
Risk (CRQ)

Multiple stressors

Effect

Exposure

RAdb Version 1.3 (www.niva.no/radb)

NIVA
RAdbTM

Exposure

Effects
(Adversity & MoA)

Cumulative Risk Assessment

Cells

Algae
Crustaceans

Fish

Risk (RQ)**= σ𝑛+1
𝑛 𝐸𝑋𝑃𝑂𝑆𝑈𝑅𝐸/𝐸𝐹𝐹𝐸𝐶𝑇



NIVA
RAdbTM

Exposure

Effects

Analysis pipeline

Lab 
evaluation

0 .1 1 1 0 1 0 0

0

2 0

4 0

6 0

8 0

1 0 0

S u m  o f to x ic  u n its

G
r
o

w
th

 r
a

te

%
 o

f 
c

o
n

tr
o

l

*

Hotspot Identification 
(Spatio-temporal) Susceptible Species 

Identification

Risk Driver Identification

Adversity
Identification



Brånåsdalen avfallsdeponi
Exposure

NIVA
RAdbTM

Site-specific risk (acute effects)



Susceptible species (Acute effects)



Risk drivers (Fish, Acute effects)



Facilitating end-user interactions

Graphical User Interphase
- Exposure information
- Hazard characterisation
- Cumulative Risk Assessment
- Data repository (FAIR)
- EFSA recommend. compliant*

* Harmonisation of Cumulative Risk Assessment for humans and wildlife

(www.niva.no/stop)



So…. what are the benefits?

• Rapid and cost-effective (semi-automated)

• Holistic and integrative assessments

• Principles applicable to different matrices (water, soil, sediments, air, biota/humans)

• Standardised and transparent approaches

• Compliant with several regulatory initiatives

• Supports retrospective, prospective and mitigation-based assessments

• Expands on current approaches (e.g. sigevannsveileder)

• Automation friendly (e.g. realtime and automated sensor systems)



And…. limitations?

• CRA currently doesn’t address other combined effects than additivity

• It’s well developed for water, but other matrices are still in pipeline

• Bioavailability and speciation (metals) are potential confounding factors to predictions

• Limited effects data for certain stressor, matrix, species and toxicity effects combinations

• Verifications of predictions of real life complex mixtures are limited

• It’s currently not endorsed, nor implemented in impact/safety assessments of leachates

• NIVA RAdb and STOP are research tools, but are increasingly used more pragmatically

• …………
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