
Raymond Nepstad

Forum for offshore miljøovervåkning

20 October 2021, Oslo

Teknologi for et bedre samfunn

EIF veilederen



Overview

• EIF – quick history and overview

• How the EIF is calculated

• EIF Guideline update
‒ Initiated by NOROG

‒ May Kristin Ditlevsen, Ståle Johnsen, Odd Gunnar Brakstad, 
Raymond Nepstad, at SINTEF Ocean

‒ Input from operators
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The Environmental 
Impact Factor - EIF

• Launched in 2000
‒ 20 year anniversary seminar in April 2022

‒ Zero harmful discharge work

‒ Implemented in the DREAM model

• Substance-based PEC/PNEC approach
‒ Focus on discharge, components

• Environmental risk management tool
‒ Identify risk-driving components

‒ Inform actions for risk/effect-mitigating measures

‒ Document environmental risk reduction over time
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EIF on the NCS

• Typically calculated and reported by the operators on
a yearly basis

• Standardization: DREAM simulation run for 30 days
with May 1990 currents (North Sea)

• Historically, reductions in EIF through targeted 
mitigations have been documented (Smit et al. 2008)

• The 2012 OSPAR RBA includes both substance-based
(e.g. EIF) and the WET approach

From: Smit et al. (2008)



EIF

• Relatively quick to calculate

• Moderate input needs, mainly
‒ Discharge rate and composition

‒ Component PNECs and biodegradation rates

‒ Ocean currents

• However, the EIF does not directly reflect the exact 
environmental impact of a PW discharge

• Mostly useful for comparing values over time on the 
same location
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DREAM and the EIF
From discharge mixture to environmental risk

DREAM model steps (PEC):

Discharge mixture -> transport/dilution -> fate processes

-> concentrations (PECs)

EIF steps: 

PEC -> PEC/PNEC -> Risk -> EIF
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The Environmental Impact Factor (EIF)



From PEC to risk
at time t, in grid cell k

N compoundsGrid cell k



Calculating risk for a single component
Component i, at time t, in cell k

Risk contribution
* from this component
* in given cell
* at given time step

Risk curve f



Calculating the total risk
in a cell k at time t

Total risk from one or more of N compounds in mixture. Indenpendent
Action assumption (IA):

For IA, see: Dyer, S., Michael, S. J. W., Meyer, J. S., Leslie, H. A., & Escher, B. I. (2011). Tissue residue approach for chemical mixtures. Integrated 
Environmental Assessment and Management, 7(1), 99–115. 



Calculating the total risk volume

Yes

No
Discard cell



Calculating the EIF



EIF: Maximum vs. time-averaged
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EIF Guideline

• Praktisk guide til standardiserte EIF 
simuleringer med DREAM

• Første utgave i 2003 – moden for oppdatering

• Flere endringer i EIF metodikk i senere tid

• Ny versjon med oppdatert tilnærming fra 2022



Endringer siden forrige guideline

• Utvidelse av antall naturlige komponenter (14 -> 35) 

• Oppdatert OSPAR PNEC verdier 

• Oppdaterte biodegraderingsrater (og andre fysiske kjemiske parametere)

• EIF metodikken endret: vektingsfaktorer fjernet på P & B kjemikalier og time-average
EIF rapportert

• Nye og mer høyoppløselige strømdata (NorShelf)



Nye strømmodelldata
Bedre oppløsning og enhetlig dekning

• Nåværende EIF-beregninger bruker nokså 
grovoppløst modellstrøm 
‒ Dekker også for perioder noe tilbake i tid (Mai 

1990 og Mai 2000)

• Operasjonelle modeller fra met.no tilbyr 
bedre oppløsning for senere år

• NorShelf 2.4
‒ Dekker hele sokkelen inkludert Barentshavet

‒ 2.4 km horisontal oppløsning

‒ Dataassimilering

• Ny foreslått standardmåned: Mai 2020



Sammenligning strøm
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Revised EIF method -> different results 

• When changing the EIF method (e.g. updated PNECs, new current dataset), the 
calculated values for the EIF must be expected to change

• Hence, the EIF values under the revised approach cannot be directly compared with 
previously calculated values

• A new baseline can be established by calculating the EIF with both methods for the 
same (discharge) year



Summary

• EIF – a successful environmental risk management tool used for two decades on the 
NCS

• Method have been revised since it was launched 20(+) years ago

• Updated “EIF Guideline” being launched soon, in use from 2022

• When EIF method is changed, values can no longer be directly compared with 
historical values
‒ Run old and new method for same year to establish new baseline



Modellering for et 
bedre samfunn



Some literature

• Produced Water: Environmental Risks and Advances in Mitigation Technologies (ISBN: 
1461400465), chapter: The DREAM Model and the Environmental Impact Factor: 
Decision Support for Environmental Risk Management. 2011

• Karman, C. and Reerink, H.G., 1997: Dynamic Assessment of the Ecological Risk of the 
Discharge of produced Water from Oil and Gas producing Platforms. SPE 37905, 1997

• Johnsen, S., T.K. Frost, M. Hjelsvold and T.R. Utvik, 2000: The Environmental Impact 
Factor – a proposed tool for produced water impact reduction, management and 
regulation. SPE 61178, 2000

• More provided in the EIF Guideline



The EIF pie

• Contribution to risk from each component
‒ Integrated over time

‒ Integrated over all grid cells (> 5% risk)
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