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“HNS Fate & Behaviour Processes”



• Wide variety of chemicals (2000 transported by the sea) => no 
“standard” behaviour

• Depend on physical-chemical properties and local marine 
environmental conditions

• Typically, HNS can:

– Dissolve

– Evaporate

– Float

– Gas

– Sink
Processes that can act on a chemical spilt into the marine environment 

HNS: fate & behaviour



HNS: behaviour classes



• Classes are far from reality…

HNS: behaviour classes



HNS fate & behaviour



“Mariner HNS Collaborative Effort
And Added Value”



“HNS Fate & Behaviour Modelling”



HNS spill 
modelling approach

7th EuroGOOS conference, Lisbon, 28-30 October 2014
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• MOHID Water modelling system (open source)

• 3D Lagrangian particle method

• Independent particle phase changes and transport

– Based on mass balances from different processes (ModuleHNS)

• One chemical per simulation (no chemical mixtures)

• Chemical reactions (with water, oxygen, acids/bases, etc.) not addressed in the 
model

7th EuroGOOS conference, Lisbon, 28-30 October 2014

HNS Modelling Approach



• Air

– Evaporated (surface)

– Volatilized (water 
column)

• Floating at surface

• Entrained / suspended droplets 

• Adsorbed to suspended matter 
(sedimented)

• Dissolved

• Sunk

• Mass lost -> environmental degradation

7th EuroGOOS conference, Lisbon, 28-30 October 2014

HNS Modelling Approach - Phases



• Movement
– Currents*
– Spreading
– Turbulence*
– Stokes Drift *
– Buoyancy *
– Sinking (adsorbed to SPM)

• Phase changes
– Vertical Entrainment (at surface) *
– Volatilization

• From surface (evaporation)
• From water column

– Dissolution (of entrained / suspended chemical)
– Adsorption to Sediments
– Resuspension (of sunk chemical)

• Degradation
– From air
– From water column
– From sediments

* Same as used in MOHID oil spill model

HNS Modelling Approach - Processes



“HNS Substances Characterization and Biological 
Impact”



• Connected to online HNS database from CIIMAR 
• Dynamic link using JSON web service

• Downloading physical, chemical and toxicological parameters

• PNEC (predicted no effect concentration – several species, exposures, 
precaution when no data)

HNS Substance characteristics



• Connected to online HNS database from HNS-MS 
• Dynamic link using JSON web service (as with CIIMAR)

• Downloading physical, chemical and toxicological parameters

HNS Substance characteristics



“HNS Substances Characterization and Human 
Impact”



• Protective Action Criteira

• Limits for human in air concentration

• Based on:

– 1 Acute Exposure Guideline Level, 

– 2 Emergency Response Planning Guideline ,

– 3 Temporary Emergency Exposure Limit

HNS Concern Levels

Existing 3146 HNS substances 
with defined PAC levels (60 min.) 
(from US Department of Energy)

PAC levels:
• PAC-1 : Mild, transient health effects.
• PAC-2 : Irreversible or other serious health 

effects that could impair the ability to take 
protective action.

• PAC-3 : Life-threatening health effects



“Mariner Platform”
http://mariner.actionmodulers.com



HNS modelling and environmental impact

MARINER PLATFORM: Web responsive design / mobile friendly technology



HNS modelling and environmental impact

MARINER PLATFORM: HNS simulations



HNS modelling and environmental impact

MARINER PLATFORM: exporting results to 3rd party GIS systems



HNS modelling and environmental impact

MARINER PLATFORM: exporting results to 3rd party GIS systems



HNS Impact on Sea Biology

MARINER PLATFORM: Water Substance Concentration



HNS Impact on Sea Biology

MARINER PLATFORM: Water Species Impact (PEC/PNEC ratio)



HNS Impact on Human

MARINER PLATFORM: Air Substance Concentration



HNS Impact on Human

MARINER PLATFORM: Air Human Impact
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Take Home Message

• Mariner mixed different areas of expertise

– Matematical modelling

– Biological Impact

– Human Health

• Created an inovative tool for HNS spill
evaluation in terms of Biological and Human
Impact that can be used for training and
pollution response scenarios



Thank you!

http://mariner.actionmodulers.com

http://mariner.actionmodulers.com/

