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Why modeling H2S? 

ÅEnergy companies must provide assessment of H2S 
distribution from power plants. 

ÅMeasurements only feasible in limited number of 
locations. 

ÅModel allows for assessment of concentration 
anywhere. Hourly basis, natural weather. 

Allows for assessing probability distributions of 
concentrations. 

Probability of passing certain limits as required by 
regulations. 

ÅAssessment of mitigation measures. 
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Common comparisons 
 
ÅRecognition level (7 mg/m3). 

ÅAnnoyance level (California regulation, 42 mg/m3 one 
hour average). 

ÅWHO health limits (150 mg/m3 24 hour average). 

Å Icelandic regulatory limits: 

5 mg/m3 long term average 

50 mg/m3 moving average no more than 5 times/year 
outside dilution zone.s 
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Goals of modeling 

ÅModeling effort must aim at correctly predicting: 
Average levels 

Probability distribution of concentrations 
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Physical overview 
Different modes of dispersion 

12 April 2013 5 



 

Governing meteorological 
factors 

Governing source factors 

ÅRelease rate of pollutant 

ÅRelease height 

ÅAirflow 
ïMass rate 

ïSpeed 

ïTemperature 

 

Physical overview 
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ÅWind direction 

ÅWind speed 

ÅStability of air  - vertical 
temperature profile 

ÅPrecipitation Plume rise 
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Modeling approach ς a tandem of 3 models 

ÅWRF  - Full scale weather model, 
operated by Reiknistofa í 
Veðurfræði 

Downscaling. Coarse weather 
analysis used as initial and 
boundary conditions for a detailed 
model. 

Produce hourly wind and 
temperature on a 3D array of 
points, typically 1-2 years, ~3 km 
vertical resolution. 

However too coarse for our 
purposes. 
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Modeling approach ς a tandem of 3 models, cont. 

ÅCALMET-weathermodel 
Interpolates 3D weatherfields to 
higher resolution. 

Adjusts surface winds to 
measurements. 

Produce the final input for 
dispersion model 

ÅCALPUFF ς non-steady state 
dispersion model 

Receptor grid typically 0.5-1.0 km 
resolution. 

Model domain ~100x100 km 
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Data requirements  
ς quite demanding approach 

ÅBoundary conditions for weather model (ECMWF). 

ÅObservational surface weather data. 

ÅTerrain. 

ÅLanduse 
Roughness 

Albedo 

Energy exchange parameters 
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Databases 
Era ς 40 atmospheric analysis ECMWF 
6-hourly  
0.15° vertical resolution 
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Databases 
Terrain, weather stations 
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20 km 



Databases 
Landuse (Corine) + shoreline 
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Source data 

ÅHellisheiðarvirkjun 
Four fans 

Diameter ~ 10 m 

Height 14 m above ground 

Speed 8.5 m/s 

Temperature: Tamb+ 2°C 

ÅSimilar dimensions for 
Nesjavallavirkjun and Kröfluvirkjun 

ÅNarrow vents for Hitaveita 
Suðurnesja. 
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Video show 
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Verification 

ÅModeling for Orkuveita Reykjavíkur 
January 2010 ς April 2011 

ÅMeasurements at 7 stations 
Hvaleyrarholt 

Digranesheiði 

Álfkonuhvarf 

Grensásvegur 

Norðlingaholt 

Hellisheiði 

Hveragerði 
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Hveragerði 


