Air immersion
Procedure E7, Pg. 2 of 3


Calculation of  effective dose due to immersion in cloud of gamma emitters

1) Discussion and equation 

The direct exposure pathway for (-emitting radionuclides XE "radionuclides: gamma-emitting"  released in to the atmosphere will be external (-dose to the whole body from the radioactive material in the plume. Estimates for external exposure to ( radiation due to immersion in contaminated air provide conservative estimates for exposure to an overhead plume, due to the factor of distance. The values are derived under the assumption that a semi-infinite cloud correctly approximates the plume. The equation is:
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Where

Eimmersion =
Effective dose from external exposure due to immersion XE "effective dose: external-from immersion"  in contaminated air [mSv].

C =
Average concentration of radionuclide in air [kBq/m3].

CFimmersion =
Conversion factor for radionuclide [(mSv/h)/(kBq/m3)]. XE "conversion factor: CF9" 
t  =
Exposure duration [h].

2) Conversion factors
	Radionuclide
	CFimmersion
(mSv/h)/(kBq/m3)

	Na-22
	4.8E-04

	Na-24
	1.0E-03

	K-40
	3.4E-05

	K-42
	6.3E-05

	Sc-46
	4.4E-04

	Ti-44
	2.8E-05

	V-48
	6.3E-04

	Cr-51
	6.7E-06

	Mn-54
	1.9E-04

	Mn-56
	4.1E-04

	Fe-59
	2.6E-04

	Co-58
	2.1E-04

	Co-60
	5.6E-04

	Cu-64
	4.1E-05

	Zn-65
	1.3E-04

	Se-75
	8.5E-05

	Kr-85m
	3.4E-05

	Kr-87
	1.9E-04

	Kr-88
	4.8E-04

	Kr-89
	4.4E-04

	Rb-86
	2.1E-05

	Rb-88
	1.5E-04

	Rb-89
	4.8E-04

	Sr-91
	1.5E-04

	Zr-95
	1.6E-04

	Zr-97
	4.1E-05

	Nb-94
	3.4E-04

	Nb-95
	1.7E-04

	Mo-99
	3.4E-05

	Tc-99m
	2.8E-05

	Ru-103
	1.0E-04

	Ru-105
	1.7E-04

	Ru/Rh-106a
	4.4E-05

	Ag-ll0m
	5.9E-04

	In-114m
	1.9E-05

	Sn-113
	1.8E-06

	Sn-123
	1.5E-06

	Sn-125
	6.7E-05

	Sn-126
	1.0E-05

	Sb-124
	4.1E-04

	Sb-126
	5.9E-04

	Sb-127
	1.4E-04

	Sb-129
	3.2E-04

	Te-129
	1.1E-05

	Te-129m
	7.4E-06

	Te-131m
	3.1E-04

	Te-132
	4.4E-05

	Te-134
	1.9E-04

	I-125
	2.3E-06

	I-129
	1.8E-06

	I-131
	8.1E-05

	I-132
	5.2E-04

	I-133
	1.3E-04

	I-134
	5.9E-04

	I-135
	3.5E-04

	Xe-131m
	1.8E-06

	Xe-133
	7.4E-06

	Xe-133m
	6.3E-06

	Xe-135
	5.2E-05

	Xe-135m
	9.3E-05

	Xe-137
	4.1E-05

	Xe-138
	2.6E-04

	Cs-134
	3.4E-04

	Cs-136
	4.8E-04

	Cs/Ba-137a
	1.3E-04

	Cs-138
	5.2E-04

	Ba-133
	7.8E-05

	Ba-139
	7.8E-06

	Ba-140
	4.1E-05

	La-140
	5.2E-04

	La-141
	9.3E-06


a
The contribution from the short-lived daughters is included in the factors for the parent radionuclide.
Radionuclides with a CFimmersion less than 10-6 [(mSv/h)/(kBq/m3)] have not been mentioned.

3) Example 

What is the effective dose received by a person who remains 3 hours in a cloud of radionuclides containing an average of 27 kBq/m3 of Cs/Ba-137 and 45 kBq/m3 of Cs-134 ?  

Cs/Ba-137 : CFimmersion = 1.3E-04 (mSv/h)/(kBq/m3).
Cs-134 : CFimmersion = 3.4E-04 (mSv/h)/(kBq/m3).
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Eimmersion  (Cs/Ba-137) =  0.01 mSv : Eimmersion (Cs-134) =  0.046 mSv.

Total effective dose from the cloud immersion in 3 hours = 0.06 mSv.
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