
Code GENII-FRAMES ver. 2.0 

GENII ver.2.0 is an environmental 
radiation dosimetry package 
which runs within the FRAMES 
Framework for Risk Analysis in 
Multimedia Enviromental 
Systems. 
 
Has been developed by the Pacific 
Northwest National Laboratory, 
for the Enviromental Protection 
Agency (EPA), Office of Radiation 
and Indoor Air, with subsequent 
revisions for the US DOE and US 
NRC. 

PURPOSE: to provide the capability to perform dose and risk assessments of environmental 
releases of radionuclides. 



Code GENII-FRAMES ver. 2.0 (1) 

The code was used to calculate effective doses due 
to release of chronic and acute releases of 
radioactive gases due to SPES operation. 
In particular: 
1) Chronic releases of radioactive air from ISOL 

bunkers 
2) Acute release of all radioactive material in a 

volatile state and radioactive gases from the UCx 
source at  the End Of Bombardment (EOB) 



Code GENII/FRAMES ver. 2.0 (2) 
Chronic release of radioactive air products 

1) 7 radionuclides considered: 41Ar, 7Be, 11C, 14C, 3H, 13N, 
15O, 35S 

2) Activity released up to 1.1x1013 Bq 
3) Evaluation in a year of the effective dose received by 

all the ways of irradiation included the  introduction 
of radioactive material in the body considering all 
possible ways 

4) Two age groups of population considered: 7-12 and 
17-70 years 

5) Without and with plume rise (gas exit velocity 10 m/s) 
 
 
 

 



Code GENII/FRAMES ver. 2.0 (3) 
Chronic release of radioactive air products 

Ring 5, Sector 14, Location (-0.7 km, 0.7 km) Current max. 1.3x10-9 Sv 



Code GENII/FRAMES ver. 2.0 (4) 
Chronic release of radioactive air products 



Code GENII/FRAMES ver. 2.0 (5) 
Chronic release of radioactive air products 

Max. effective dose at 700 m from the release 
point: 1.1 µSv, for the group 7-12 years old, 
mainly due to external exposure to the plume 
(0.79 µSv (0.14 µSv for inhalation and 0.16 µSv 
for ingestion). 

Max. effective dose at 700 m from the release 
point: 1 µSv, for the group 12-70 years old.  

WITH PLUME RISE: Max. effective dose at 
1100 m from the release point: 0.13 µSv for 
the group 7-12 years old and 0.10 µSv for the 
group 12-70 years old.  
 



Code GENII/FRAMES ver. 2.0 (6) 
Chronic release of radioactive air products 

Max. effective dose at 700 m from the release 
point: 1.4 µSv, for the group 7-12 years old, 
mainly due to external exposure to the plume. 

Max. effective dose at 700 m from the release 
point: 1.3 µSv, for the group 12-70 years old.  

WITH PLUME RISE: Max. effective dose at 
1100 m from the release point: 0.19 µSv for 
the group 12-70 years old.  
 

LARAMED-TEMP  

Protons of 70 MeV, 200 µA on 85Rb for 82Sr 
production (p,4n) reaction. 
Irradiation profile given by BEST Company. 
No plume rise 

MAX. TOTAL EFFECTIVE DOSE IN A YEAR, DUE TO THE 
RELEASE OF THE RADIOACTIVE AIR GASES PRODUCED FROM 
BUNKER AIR ACTIVATION,  GROUP 7-12 YEARS OLD 2.5 µSv 



HotSpot ver. 3.02 
(Livermore U.S.A.) 

Radionuclides production in air in ISOL bunker 1 due to the interaction 
of 40 MeV protons, 200 µA on UCx SPES tgt; 
 
Radionuclides production taken into account: 41Ar, 7Be, 11C, 14C, 3H, 
13N, 15O, 35S 
 
Chronic continous annual release, total: 
 
 

1.1x1013 Bq 



Radionuclides mixture 







Different results based on class stability 



Confronto HotSpot – GENII/FRAMES 
Air Activation Release 

1. HotSpot 
  Max. Effective dose:  36 µSv at 800 m,   
  100% presence outside 
  Different Model used (Pasquille/Gifford)    
  Class stability F (Moderately stable) 
   
2. GENII/FRAMES 
  Max. Effective dose:  1 µSv at 700 m 
  100% presence outside 
  Different Model used (Brigg’s Open Country) 
  Class stability F 
  Fraction of time spent indoors 0.7 
  Fraction of time spent outdoors 0.3 
  Days/y exposed to contaminated ground 
 



Code GENII/FRAMES 
Acute Plume at the End Of Bombardment di SPES (1) 

1) 110 radionuclides, without any filtration are 
released in air for 1 hour 

2) Activity released up to 1x1013 Bq 
3) Evaluation of the effective dose received from 

the plume in 1 hour 
4) Evaluation in a year of the effective dose 

received by all the ways of irradiation included 
the  introduction of radioactive material in the 
body considering all possible ways 

5) Age of population considered: 17-70 years 
 
 
 

 



Code GENII/FRAMES 
Acute Plume at the End Of Bombardment di SPES (2) 

i. Max. effective dose received due to the 1 
hour acute release = 5.32 mSv 

 
 
ii.   Max. effective dose received due to the 1 
year resuspension = 132 mSv 
 External (total): 3.8 mSv 

Inhalation (total): 0 mSv 
Ingestion (total): 128.2 mSv 

External (total): 3.45 µSv 
Inhalation (total): 5.32 mSv 
Ingestion (total): 0 mSv 



Code GENII/FRAMES 
Acute Plume at the End Of Bombardment di SPES (3) 



Code GENII/FRAMES 
Acute Plume at the End Of Bombardment di SPES (4) 



HotSpot – General fire 

- The code is less specific compared with GENII 
- A wide choice of different models can be used 

with GENII 
- Using Fire model of HotSpot for instantaneous 

release of SPES target material at the EOB to 
the atmosphere, max. doses for different 
classes of metereological stability can be 
reported. 



HotSpot – General fire 



FOR 1 HOUR RELEASE, MAX DOSE RECEIVED AT 200 
m FROM THE EMISSION POINT EQUAL TO 7 mSv TO 

BE COMPARED WITH 5 mSv OF GENII 
 
  



Intervention Levels – Protective 
misures for the population 
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