
   

ONE-Dyas B.V. 
F06-IJssel Pipeline Release OSCAR 
Modelling Report 

Customer: ONE-Dyas 





 

F06-IJssel Pipeline Release OSCAR Modelling Report  
ONE-Dyas 
Rev01 

Page 3 of 43 

 

TABLE OF CONTENTS 

1.0 MODELLING ......................................................................................................................... 6 

1.1. OSCAR ...................................................................................................................... 6 

2.0 MODEL INPUT DATA ........................................................................................................... 7 

2.1. Study Area (Habitat Grid) ......................................................................................... 7 
2.2. Environmental Data .................................................................................................. 8 
2.3. Modelled Parameters ............................................................................................... 8 
2.4. BONN Agreement Oil Appearance Code ................................................................ 9 
2.4.1. Applied Thresholds ................................................................................................. 9 
2.5. Shoreline Oiling ...................................................................................................... 10 
2.6. Oil Profile ................................................................................................................ 10 
2.7. Response Activities ............................................................................................... 10 
2.8. Modelled Scenarios ................................................................................................ 11 
2.8.1. Stochastic Scenarios ............................................................................................ 11 
2.8.2. Deterministic Scenario .......................................................................................... 11 

3.0 OSCAR SIMULATIONS ...................................................................................................... 12 

3.1. Stochastic Simulation ............................................................................................ 12 
3.2. Deterministic Simulation ....................................................................................... 12 

4.0 RELEASE OUTPUTS .......................................................................................................... 13 

4.1. STOCHASTIC OUTPUTS ........................................................................................ 13 
4.1.1. S01 – F06-IJssel Pipeline Release Surface Oiling Probabilities ............................ 13 
4.1.2. S02 – F06-IJssel Pipeline Release Surface Oiling Probabilities ............................ 14 
4.1.3. S01 – F06-IJssel Pipeline Release Maximum Exposure Time .............................. 15 
4.1.4. S02 – F06-IJssel Pipeline Release Maximum Exposure Time .............................. 16 
4.1.5. S01 – F06-IJssel Pipeline Release Maximum Time-averaged Emulsion 

Thickness ............................................................................................................................. 17 
4.1.6. S02 – F06-IJssel Pipeline Release Maximum Time-averaged Emulsion 

Thickness ............................................................................................................................. 18 
4.1.7. S01 – F06-IJssel Pipeline Release Shoreline Oiling Probabilities ......................... 19 
4.1.8. S02 – F06-IJssel Pipeline Release Shoreline Oiling Probabilities ......................... 20 
4.1.9. S01 – F06-IJssel Pipeline Release Extent of Shoreline Oiling .............................. 21 
4.1.10. S02 – F06-IJssel Pipeline Release Extent of Shoreline Oiling .............................. 22 
4.2. Summary of Shoreline Oiling Stochastic Outputs ............................................... 23 
4.3. D01 - DETERMINISTIC OUTPUT ............................................................................ 24 
4.3.1. D01 – Surface Impacted Area .............................................................................. 24 
4.3.2. D01 – Surface Oiling Over Time ........................................................................... 25 
4.3.3. D01- Fate of Crude after 20 days ......................................................................... 26 
4.3.4. D01 - Mass Balance ............................................................................................. 26 
4.3.5. D01 - Total Water Column Concentrations ........................................................... 27 
4.3.6. D01 – Maximum Water Column Concentrations Over Time .................................. 28 
4.3.7. D01 - Sediment Concentrations ............................................................................ 29 
4.3.8. D01 – Sediment Concentrations Over Time ......................................................... 30 
4.3.9. D01 - Shoreline Oiling .......................................................................................... 31 
4.3.10. D01 - Impacted Shoreline Environmental Sensitivities .......................................... 32 
4.4. D02 - DETERMINISTIC OUTPUT ............................................................................ 33 
4.4.1. Release D02 – Surface Impacted Area ................................................................ 33 



 

F06-IJssel Pipeline Release OSCAR Modelling Report  
ONE-Dyas 
Rev01 

Page 4 of 43 

 

4.4.2. D02 – Surface Oiling Over Time ........................................................................... 34 
4.4.3. D02 - Fate of Crude after 20 days ........................................................................ 35 
4.4.4. D02 - Mass Balance ............................................................................................. 35 
4.4.5. D02 - Total Water Column Concentrations ........................................................... 36 
4.4.6. D01 – Maximum Water Column Concentrations Over Time .................................. 37 
4.4.7. D02 - Sediment Concentrations ............................................................................ 38 
4.4.8. D02 – Sediment Concentrations Over Time ......................................................... 39 
4.4.9. D02 - Shoreline Oiling .......................................................................................... 40 
4.4.10. D02 - Impacted Shoreline Environmental Sensitivities .......................................... 41 

5.0 RESULTS SUMMARY ......................................................................................................... 42 

6.0 REFERENCES .................................................................................................................... 43 

  

  





 

F06-IJssel Pipeline Release OSCAR Modelling Report  
ONE-Dyas 
Rev01 

Page 6 of 43 

 

1.0 MODELLING 

The SINTEF Oil Spill Contingency and Response (OSCAR) modelling package was used 

to examine the potential impact of a release of crude from the F06-IJssel pipeline. Several 

scenarios have been modelled to assist in quantifying the risk to the local marine and 

coastal environment.  

The aims of the modelling were to understand: 

Stochastic Modelling 

• Surface Oiling 

o probability of surface oiling (with an applied threshold of ≥0.1 μm) 

• Shoreline Contamination 

o probability of shoreline impact (no threshold applied) 
 

Deterministic Modelling 

• The fate of the crude (the amount that has dispersed, evaporated, and beached) 

and the potential impact on environmentally sensitive areas. 

1.1. OSCAR 

SINTEF’s OSCAR modelling package, which has undergone extensive scientific research 

and validation  (Reed M. F., 1995), (Reed M. A., 1996), was selected to undertake the 

simulation.  

The OSCAR modelling package developed by SINTEF, is a three-dimensional oil spill 

model which calculates and records a range of water surface, subsurface and shoreline 

oiling possibilities over a stipulated period of release. OSCAR is a fully validated and 

calibrated model using a variety of field observations from several experimental oil spills. 

The model accounts for weathering, the physical, biological, and chemical processes 

affecting oil at sea. OSCAR addresses the following surface processes: surface spreading 

and advection, entrainment in the water column, emulsification (mousse formation), and 

volatilisation (dissolution). Particles entrained in the water column are modelled with 

horizontal and vertical advection and dispersion. 

OSCAR’s range of predictions includes: 

• probability of contamination - surface, sediment, shoreline, and water column 

• time of arrival - oil on surface, in the water column and shoreline beaching   

• maximum likely concentrations - in the water column and on water surface  

• emulsified mass - of oil reaching shoreline and surface.   

• exposure time - of surface oil, water column and concentration thresholds 

• fate processes - including evaporation, dispersion, dissolution, sedimentation, 
beaching and decay. 

 

  



 

F06-IJssel Pipeline Release OSCAR Modelling Report  
ONE-Dyas 
Rev01 

Page 7 of 43 

 

2.0 MODEL INPUT DATA 

This section summarises the input data used for the OSCAR simulations. 

2.1. Study Area (Habitat Grid) 

A 650 km by 650 km (422,500 km2) habitat grid was considered as an appropriate 

resolution to establish potential surface oiling, water column concentrations and shoreline 

impact. Each grid cell covers an area of approximately 650 m x 650 m (0.4225 km2). 

 

The shoreline type has a bearing on the amount of hydrocarbon that may beach and re-

mobilise – this was chosen to be ‘Sandy Beach’. This shoreline type is a reasonable 

approximation to determine the quantities beached. 
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3.0 OSCAR SIMULATIONS  

3.1. Stochastic Simulation 

In a stochastic simulation, a series of release trajectory simulations are run repeatedly with 

a start date that is within the time period covered by historical wind and/or hydrodynamic 

data. The results of the trajectories are combined to illustrate the predicted probabilities of 

oil pathways in defined time periods. Running multiple release simulations during a single 

season should provide a reliable prediction of the oil pathways and oiling probabilities for 

a release starting during that season and extending into subsequent seasons.  

In excess of 100 simulations spanning the release period were run using a wind time 

series, which started on a randomly selected date. In this approach, a sufficient number 

of simulations should adequately model the variability in the wind speed and direction in 

the area identified within the simulation.  

The results of the stochastic model were analysed to determine the date with the highest 

beaching volume. This date and time were used for the deterministic model. 

3.2. Deterministic Simulation 

Deterministic or trajectory models are used to predict the path of an oil slick over time. The 

model estimates the weathering profile under the specified hydrodynamic and 

meteorological conditions by using temporally, and spatially varying, numerically 

computed ocean currents and winds.  

The results were analysed to determine: 

• the predicted slick trajectory  

• estimates of slick area  

• changes to the crude properties over time  

• potential impact to environmentally sensitive areas and the length of coastline 

impacted.  

• sediment concentrations 

• estimates of the total amount of beached crude.  
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4.3.9. D01 - Shoreline Oiling 

D01 –Shoreline oiling concentrations after 20 days 

 
Shoreline oiling was not predicted by the model. 
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4.3.10. D01 - Impacted Shoreline Environmental Sensitivities 

The model did not predict the oiling of environmentally sensitive shoreline areas during the 20-
day release. 
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5.0 RESULTS SUMMARY 

The most effective means of identifying the risks is to view OSCAR’s outputs concurrently. 

These include: 

• Probability of impact 

• Scale / extent of impact. 
 

Probability of Impact 

• The highest probability of surface oiling ≥0.1 μm is up to 90-100% (see S01 / S02 
Sections 4.1.1 and 4.1.2). 

• Maximum exposure time of surface crude in the immediate vicinity of the release 
site is indicated as 4 to 5 days (see S01 / S02 Sections 4.1.3 and 4.1.4). The 
exposure time reduces to <2 day beyond a radius of approximately 100 - 150 km 
from the release site. 

• Maximum time–averaged emulsion thickness of surface oiling is indicated to be 
>200 μm – equivalent of ‘Continuous True colour’ in appearance (see S01 / S02 
Sections 4.1.5 and 4.1.6). 

• The highest probability of shoreline impact along the German coastline is predicted 

to be <1% (see D02 Section 4.1.7). 

• The highest probability of shoreline impact along the Danish coastline is predicted 

to be <1%. (see D02 Section 4.1.8). 

Water column Concentrations 

• Total concentrations in the water column reach up to 5000 ppb. (see D02 Section 

4.4.5). 

• The maximmum concentration of liquid particles remain predonimantly below 50 

ppb. (see D01 Section 4.3.6 and D02 Section 4.4.6). 

Sediment Concentrations 

• The highest concentration is predicted not to exceed 1.8 g/m2. (see D01 Section 

4.3.7).  

Shoreline Impact 

• Section 4.2 provides a summary of the probability and extent of oiling affecting 

sensitive areas. 

• In the winter release scenario outlined in D01 Section 4.3.9, shoreline oiling is not 

predicted. 

• In the summer release scenario outlined in outlined in D02 Section 4.4.9, a small 

amount of oil is predicted to reach the Danish coastline. 
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