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Modelingdispersionof H,S
from geothermalpower plants
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Why modeling E57?

A Energy companies must provide assessment,8f H
distribution from power plants.

A Measurements only feasible in limited number of
locations.

A Model allows for assessmeaof concentration
anywhere. Hourly basis, natural weather.

Allows for assessing probability distributions of
concentrations.

Probability of passing certain limits as required by
regulations.

A Assessment of mitigation measures.
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Commoncomparisons

A Recognitiorevel (7mg/m3).

A Annoyance level (California regulation, #@m3one
hour average).

A WHO health limits (1509/m324 hour average).

A Icelandic regulatory limits:
5 nmg/m3long term average

50 ng/m3 moving average no more thantimes/year
outside dilutionzone.s
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Goals of modeling

A Modeling effort must aim at correctly predicting:
Average levels
Probability distribution of concentrations
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Physical overview

Governing source factors Governing meteorological

factors
A Release rate of pollutant A Wind direction
A Release height A Wind speed
A Airflow \ A Stability of air- vertical
i Mass rate temperature profile
i Speed - Plume rise A Precipitation
I Temperature |




( VATNASKIL

EEEEEEEEEEEEEEEEEEEEEEE




}

CONSULTING ENGINEERS

ATNASKIL

GEORG
Modeling approaclg a tandem of 3 models
A WREF- Full scale weather model, Voot riiie i,
. ; [ e ]
operated byReiknistofa JSA AT
Lo / / / / // A 1/ :

Vedurfreedi 57
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Downscaling. Coarse weather /%44—"'%‘/—'*%, Tl

analysis used as initial and 4 //’/j,”, //’,” —
boundary conditions for a detailed /—//AFA 7t 1L
model. 5 f AL =
Produce hourly wind and 7 AM/Y/% i
temperature on a 3D array of A LA [ R

points, typicallyl-2 years, ~&m
verticalresolution.

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

A CALMEIveathermodel

Interpolates 3Dweatherfieldsto
higher resolution.

Adjusts surface winds to
measurements.

Produce the final input for
dispersion model

A CALPUFENon-steady state
dispersion model

Receptor grid typically 0:5.0 km
resolution.

Model domain ~100x100 km

12 April 2013




Data requirements
C quite demanding approach

A Boundary conditions for weather model (ECMWF).
A Observational surface weather data.
A Terrain.

A Landuse

Roughness
Albedo
Energy exchange parameters
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Erac 40 atmospheric analysis ECMWF

6-hourly
0.1% vertical resolution

ERA—40 surface air temperature (C) 1958—2000
Autumn (SON)

+30
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—-40

ERA—40 Sea Level Pressure(mb) 1958-2000
Summer (JJA)

1030

9585

12 April 2013
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Databases

Terrain weatherstations

Haedarlinur
Loftgaedamaelistod
JarBvarmawvirkjun
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GEORG Databases

LandusgCoring +shoreline

GEOTHERMAL RESEARCH GROUP

- Gisin byggd

Idnadar- og verslunarsveedi
Vegir

Hafnir

Flugvellir

Namur

Urdunarsvaedi
Byggingarsvaedi

Green svaedi i byggd
iprétta- og Utivistarsveedi
Akur- og gardyrkja

Tun og bithagar

Blondud reektun
Laufskdgar

Barrskégar

Blandadir skégar
Graslendi

Mélendi, mosi og kjarr
Skogreektar- og skégarhoggssvaedi
Ogrénir sandar og areyrar
Ogréin hraun og urdir
Halfgroid land

Joklar og fannir
Fleediengi

Myrar

Sjavarfitjar

Fjérur

Straumvaotn

Stoduvotn

Sjavarlon

Arésar

Haf
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Source data

A Hellisheidarvirkjun
Four fans
Diameter ~ 10 m
Height 14 m above ground
Speed 8.5 m/s
Temperature,,;+ 2C

A Similar dimensions for
Nesjavallavirkjumand Krofluvirkjun

A Narrow vents foHitaveita ——
Sudurnesja
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Videoshow
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Verification

A Modeling forOrkuveita Reykjavikur
January 201Q April 2011

A Measurements at 7 stations

Hvaleyrarholt

Digranesheioi

Alfkonuhvarf

Grensasvegur

Nordlingaholt

Hellisheioi

Hverageradi
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G EURG Hvaleyrarholt, styrkur H,S fra juni til desember 2010

GEOTHERMAL RESEARCH GROUP
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G EURG Digranesheidi, styrkur H,S fra jani til desember 2010

GEOTHERMAL RESEARCH GROUP
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G EURG Nordlingaholt, styrkur H,S fra jani til desember 2010

GEOTHERMAL RESEARCH GROUP
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Hverageroai

Moving average



