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Inhalation dose calculated using activity concentrations in air after
dispersion modelling

Inh Dose = Air Conc x Inh Rate x Duration x Dose Coeff
(Sv) = (Bgm3) x(m3s?) x(s) x (SvBa?) |
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e Lagrangian particle-trajectory model designed to
predict the atmospheric dispersion and deposition of
gases and particulates

« Advanced operational modelling approach combined
with capabillity to utilise NWP met data
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* Advection-diffusion
equation:

Xeent = X + [U(X) +
u'(x)]At

x is the particle | NN

position vector

tis time
u(x) isthe wind |
velocity

u'(x,) Is the turbulent
velocity
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Equation 1 Dy(XO,YO,Zo)=Ak§ (Ey.4r)
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Equation 2 D, = kCZ I,E A o

j=1 ©

wind

"Raza, S. and R. Avila (2001) #Simmonds, J. R. et al, 1995
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Model inter-comparison of adult effective cloud gamma dose
rate (mSv s1) at 3 receptors along the plume centre line*

NAME ADMS PC CREAM
1 km downwind | 2,3 10-%° 2.110°09 3.21009
2 km downwind | 1.1 109 8.2 1010 1.3 1009
5 km downwind | 5.1 1010 2.2 1010 3.5 1010

*for arelease of 1 101° Bq s of 8Kr over 24 hours from 10 m above ground level
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Cloud gamma dose rate (Sv st), averaged
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Cloud gamma dose rate (Sv st), averaged
over 1 year, from 1 103 Bq s continuous
release of 13° using NWP met data, on a 100

x 100 km grid (semi-infinite cloud approach)
© HPA

over 1 year, from 1 10° Bq s continuous
release of 135 using NWP met data, on a 100
x 100 m grid (Lagrangian particle approach)
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Cloud gamma dose along the PCL for an instantaneous
release: Lagrangian particle and semi-infinite cloud
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Two methods of calculating cloud gamma dose have been
implemented in the UK Met Office’s NAME model:

« Lagrangian particle approach
« Semi-infinite cloud approach

Future work:

« Development and implementation of a method to
Integrate the two approaches

« Comparison of model results with an observational
dataset obtained from a tracer field study

Future applications:
« PC-CREAM, PACE, TAPIR
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