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Use of 85Kr for validation
2 main sites in N Europe are Sellafield and Cap 
La Hague – backgrounds are low!
Inert- no deposition or chemical conversion
10.7 year halflife
Dose consequences 

99% of radioactivity discharged
<6% of the critical group dose (< 8 micro Sv)
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Use of 85Kr for validation

The main advantage…
This is validation using real emissions 

from a real site

The main disadvantage...
Measurements are time consuming 

(1 day per sample!)9th Harmonisation Conference
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Background- the site
BNFL Sellafield

•Complex nuclear site
•Multiple discharge points
•Range of stack heights
•Building effects
•Coastal effects
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Use of 85Kr for validation
Known locations on site

Non-buoyant release
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Emission of 85Kr
Detailed emissions monitoring from both stacks
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Measurement of 85Kr in air

H2O trap

Crude separation 
Fine separation
β scintillation
Discreet sampling

PTFE sample bag

Nitrogen cooled 
molecular sieve trap

Activated charcoal 
trap
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Measurement Sites- Local dispersion
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Measurement Sites- Regional dispersion

9th Harmonisation Conference

Garmisc
h-Partenkirc

hen



Modelling Methods- R91
•Site effects
•Effective stack height method
•THORP 

•Physical 125m 
•Effective 92.5m

•MAGNOX 
•Physical 122 m
•Effective 80 m
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Modelling Methods- R91
•Meteorological data
• 48 m meteorological mast
• Wind speed, temperature and wind 
direction gradients
•Flux-profile estimate of LMO
•Estimation of stability class from LMO
using Golder (1972) 
•Sigma theta included in optimised 
configuration
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Modelling Methods- AERMOD
•Site effects
•Effective stack height method
•BPIP/ PRIME
•2 different model kernels

•Meteorological data
•Problems
•Rigid and complex US met formatted 
data
•Met office converter available but 
requires cloud cover
•Solutions
•Back estimated cloud cover from 
solar radiation
•Compiled “profile” data from 10 
minute data at each height
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Modelling Methods- ADMS
•Site effects
•Effective stack height method
•Main building
•Roughness length map
•Coastline

•Meteorological data
•Can use flexible  user 
formatted met data (LMO, 
U10, WDIR, SIGMATHETA)
•Much easier to import than 
AERMOD
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Database Structure
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Database functionality
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Database functionality- ADMS
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Database functionality - AERMOD

9th Harmonisation Conference

Garmisc
h-Partenkirc

hen



Database functionality - Selecting results
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NRPB R91 (2)
Standard on axis simulations
Modified- wind speed at stack height and 
measured sigma theta values

ADMS (5)
Effective stack height (ESH)
ESH with coastlines
BUILD, Flat terrain, roughness (local)
BUILD, Terrain heights, roughness (local)
ESH and Terrain heights (regional)

Summary of model configurations
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Summary of model configurations
AERMOD (5)

Version 99531ESH
Version 99531BPIP
Version 02222 ESH
Version 02222 PRIME 
Version 02222 PRIME and Terrain heights
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Results for local dispersion
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Results for local dispersion- statistics
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Results for local dispersion- statistics
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Results for local dispersion- statistics
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Results for local dispersion- statistics

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

N
R

PB R
91 Standard

N
R

PB R
91 M

odified

AER
M

O
D

 99351 ESH

AER
M

O
D

 99351 BPIP

AER
M

O
D

 02222 ESH

AER
M

O
D

 02222
PR

IM
E

AER
M

O
D

 02222
PR

IM
E TER

R
AIN

AD
M

S ESH

AD
M

S ESH
 C

O
AST

AD
M

S BU
ILD

 FLAT

AD
M

S BU
ILD

TER
R

A
IN

F2

9th Harmonisation Conference

Garmisc
h-Partenkirc

hen



Results for regional dispersion

GREYSTOKE
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Results for regional dispersion- statistics
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Results for regional dispersion- statistics
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Results for regional dispersion- statistics
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Results for regional dispersion- statistics
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Conclusions

• A model validation database has been developed using the 85Kr 
release from the BNFL Sellafield site as a tracer. 
• For dispersion within a few kilometres of the site configurations 
of ADMS and AERMOD using their buildings and terrain modules 
were found to outperform the effective stack height configurations.
• When effective stack heights were used, the modified 
configuration of the NRPB R91 model was found to provide similar
results to the AERMOD or ADMS models. 
• For dispersion over longer distances no statistically significant 
differences were found between the model configurations though 
further model validation experiments at a regional scale are required.
9th Harmonisation Conference

Garmisc
h-Partenkirc

hen


	A NEW MODEL VALIDATION DATABASE FOR EVALUATING AERMOD, NRPB R91 AND ADMS USING  KRYPTON-85 DATA FROM BNFL SELLAFIELD
	Background- the site
	Measurement of 85Kr in air
	Measurement Sites- Local dispersion
	Measurement Sites- Regional dispersion
	Modelling Methods- R91
	Modelling Methods- R91
	Database Structure
	Conclusions

