Calculation of effective dose from exposure to ground contamination XE "contamination: of ground" .
1) Equation

The effective dose calculated includes the external dose XE "dose: external"  and committed dose from inhalation (resuspension) resulting from remaining on contaminated ground for the period of concern – first month, second month or lifetime (50 years). Once the radionuclide concentrations on the ground are known, the effective dose can be estimated.  The equation is:
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Where

Et
=
Effective dose [mSv] from deposition over the time interval t, where t = first month, second month or 50 years.

Cground
= Average ground concentration of radionuclide [kBq/m2].

CFground, t
= Conversion factor: e XE "conversion factor: CF4" ffective dose per unit deposition for radionuclide for the specified time interval t = first month, second month or 50 years (mSv/kBq/m2). Includes external dose XE "dose: external"  and committed effective dose from inhalation XE "effective dose: committed-from inhalation"  due to resuspension resulting from remaining on contaminated ground for the period of concern.

The equation should be calculated for each radionuclide present and the effective doses should be summed.

2) Conversion factors

	Radionuclide
	Conversion factor

(mSv/kBq/m2)

	
	1st month
	2nd month
	50 years

	C-14
	5.2E-07
	4.9E-07
	1.0E-04

	Na-22
	3.7E-03
	3.4E-03
	8.4E-02

	Na-24
	2.0E-04
	0.0E+00
	2.0E-04

	P-32
	5.3E-06
	1.2E-06
	6.8E-06

	P-33
	1.1E-06
	4.4E-07
	1.8E-06

	S-35
	1.2E-06
	8.7E-07
	4.7E-06

	Cl-36
	8.1E-06
	7.7E-06
	1.6E-03

	K-40
	2.6E-04
	2.5E-04
	5.3E-02

	K-42
	1.2E-05
	0.0E+00
	1.2E-05

	Ca-45
	2.9E-06
	2.4E-06
	1.8E-05

	Sc-46
	3.0E-03
	2.2E-03
	1.2E-02

	Ti-44+Sc-44
	4.0E-03
	3.8E-03
	5.9E-01

	V-48
	2.8E-03
	7.1E-04
	3.7E-03

	Cr-51
	3.8E-05
	1.7E-05
	6.9E-05

	Mn-54
	1.4E-03
	1.2E-03
	1.4E-02

	Mn-56
	1.5E-05
	0.0E+00
	1.5E-05

	Fe-55
	9.1E-07
	8.5E-07
	2.2E-05

	Co-58
	1.6E-03
	9.4E-04
	3.9E-03

	Co-60
	4.2E-03
	3.9E-03
	1.7E-01

	Ni-63
	5.3E-07
	5.0E-07
	9.1E-05

	Cu-64
	8.6E-06
	0.0E+00
	8.6E-06

	Zn-65
	9.4E-04
	8.2E-04
	8.0E-03

	Ge-68+Ga-68
	1.6E-03
	1.4E-03
	1.5E-02

	Se-75
	6.2E-04
	4.9E-04
	3.1E-03

	Rb-86
	1.0E-04
	3.2E-05
	1.5E-04

	Sr-89
	1.1E-05
	6.6E-06
	2.8E-05

	Sr-90
	1.7E-04
	1.6E-04
	2.1E-02

	Sr-91
	3.4E-05
	7.5E-08
	3.4E-05

	Y-90
	1.7E-06
	6.7E-10
	1.7E-06

	Y-91
	1.7E-05
	1.1E-05
	4.9E-05

	Y-91m
	1.6E-06
	6.5E-09
	1.6E-06

	Zr-93
	2.2E-05
	2.1E-05
	4.8E-03

	Zr-95
	1.4E-03
	1.3E-03
	6.8E-03

	Nb-94
	2.7E-03
	2.6E-03
	5.5E-01

	Nb-95
	1.0E-03
	5.2E-04
	2.1E-03

	Mo-99+Tc-99m
	6.1E-05
	3.1E-08
	6.1E-05

	Tc-99
	4.1E-06
	3.9E-06
	8.2E-04

	Tc-99m
	2.7E-06
	1.2E-14
	2.7E-06

	Ru-103
	6.4E-04
	3.6E-04
	1.5E-03

	Ru-105
	1.4E-05
	1.8E-12
	1.4E-05

	Ru-106+Rh-106
	4.2E-04
	3.8E-04
	4.8E-03

	Ag-110m
	4.5E-03
	3.9E-03
	3.9E-02

	Cd-109+Ag-109m
	6.4E-05
	5.8E-05
	8.6E-04

	Cd-113m
	1.1E-04
	1.1E-04
	9.2E-03

	In-114m
	4.5E-04
	3.5E-04
	2.2E-03

	Sn-113+In-113m
	2.2E-05
	1.7E-05
	1.2E-04

	Sn-123
	3.2E-03
	3.2E-03
	7.0E-01

	Sn-126+Sb-126m
	2.6E-03
	1.7E-03
	7.8E-03

	Sb-124
	2.4E-03
	4.2E-04
	2.9E-03

	Sb-126m
	2.3E-04
	1.1E-06
	2.3E-04

	Sb-127
	2.3E-05
	4.9E-08
	2.3E-05

	Sb-129
	3.7E-06
	3.6E-08
	3.7E-06

	Te-127
	1.8E-07
	0.0E+00
	1.8E-07

	Te-127m
	3.4E-05
	2.7E-05
	1.6E-04

	Te-129
	2.5E-07
	9.7E-16
	2.5E-07

	Te-129m
	1.1E-04
	5.4E-05
	2.2E-04

	Te-131
	1.2E-06
	3.8E-08
	1.2E-06

	Te-131m
	2.0E-04
	3.3E-06
	2.0E-04

	Te-132
	6.9E-04
	1.1E-06
	6.9E-04

	I-125
	7.8E-05
	5.2E-05
	2.4E-04

	I-129
	1.7E-04
	1.6E-04
	3.4E-02

	I-131
	2.5E-04
	1.8E-05
	2.7E-04

	I-132
	1.9E-05
	0.0E+00
	1.9E-05

	I-133
	4.5E-05
	0.0E+00
	4.5E-05

	I-134
	8.1E-06
	0.0E+00
	8.1E-06

	I-135+Xe-135m
	3.7E-05
	0.0E+00
	3.7E-05

	Cs-134
	2.7E-03
	2.5E-03
	5.1E-03

	Cs-135
	7.0E-07
	3.9E-07
	8.5E-06

	Cs-136
	1.9E-03
	3.6E-04
	2.3E-03

	Cs-137+Ba-137m
	9.9E-04
	9.4E-04
	1.3E-01

	Ba-133
	7.0E-04
	6.6E-04
	4.8E-02

	Ba-140
	2.0E-03
	4.4E-03
	2.5E-03

	La-140
	3.2E-04
	1.2E-09
	3.2E-04

	Ce-141
	9.9E-05
	4.9E-05
	2.0E-04

	Ce-144+Pr-144
	1.5E-04
	1.3E-04
	1.4E-03

	Pr-144
	4.0E-08
	0.0E+00
	4.0E-08

	Pr-144m
	2.2E-08
	0.0E+00
	2.2E-08

	Pm-145
	6.0E-05
	5.7E-05
	5.8E-03

	Pm-147
	4.4E-06
	4.1E-06
	1.0E-04

	Sm-151
	3.5E-06
	3.3E-06
	5.9E-04

	Eu-152
	2.0E-03
	1.9E-03
	1.6E-01

	Eu-154
	2.1E-03
	2.0E-03
	1.3E-01

	Eu-155
	1.1E-04
	1.0E-04
	4.2E-03

	Gd-153
	1.8E-04
	1.6E-04
	1.5E-03

	Tb-160
	1.7E-03
	1.2E-03
	5.8E-03

	Ho-166m
	3.1E-03
	2.9E-03
	6.1E-01

	Tm-170
	1.6E-05
	1.3E-05
	8.5E-05

	Yb-169
	4.0E-04
	2.0E-04
	7.9E-04

	Hf-181
	7.7E-04
	4.5E-04
	1.8E-03

	Ta-182
	2.0E-03
	1.6E-03
	9.7E-03

	W-187
	4.1E-05
	0.0E+00
	4.1E-05

	Ir-192
	1.2E-03
	8.9E-04
	4.4E-03

	Au-198
	9.4E-05
	3.9E-08
	9.4E-05

	Hg-203
	3.3E-04
	2.0E-04
	8.5E-04

	Tl-204
	4.0E-06
	3.8E-06
	1.2E-04

	Pb-210
	1.9E-03
	2.2E-03
	5.9E-01

	Bi-207
	2.6E-03
	2.5E-03
	3.4E-01

	Bi-210
	1.2E-04
	1.1E-04
	7.3E-04

	Po-210
	3.5E-03
	2.9E-03
	2.0E-02

	Ra-226
	9.2E-03
	9.2E-03
	1.9E+00

	Ac-227
	4.6E-01
	4.4E-01
	5.1E+01

	Ac-228
	3.6E-05
	1.4E-05
	3.0E-04

	Th-227
	7.7E-03
	3.7E-03
	1.3E-02

	Th-228
	4.2E-02
	3.9E-02
	7.7E-01

	Th-230
	3.7E-02
	3.5E-02
	7.5E+00

	Th-232
	1.9E-01
	1.8E-01
	4.6E+01

	Pa-231
	1.2E-01
	1.1E-01
	6.7E+01

	U-232
	3.2E-02
	3.1E-02
	1.2E+01

	U-233
	8.0E-03
	7.6E-03
	1.7E+00

	U-234
	7.9E-03
	7.4E-03
	1.6E+00

	U-235
	7.4E-03
	7.0E-03
	1.5E+00

	U-236
	7.3E-03
	6.9E-03
	1.5E+00

	U-238
	6.8E-03
	6.4E-03
	1.4E+00

	U Dep & Natural
	6.8E-03
	6.4E-03
	1.4E+00

	U Enriched
	7.9E-03
	7.4E-03
	1.6E+00

	UF6g (U234)
	7.9E-03
	7.4E-03
	1.6E+00

	Np-237
	2.6E-02
	2.5E-02
	5.3E+00

	Np-239
	3.4E-05
	6.4E-09
	3.4E-05

	Pu-236
	1.6E-02
	1.5E-02
	8.0E-01

	Pu-238
	3.9E-02
	3.7E-02
	6.6E+00

	Pu-239
	4.2E-02
	4.0E-02
	8.5E+00

	Pu-240
	4.2E-02
	4.0E-02
	8.4E+00

	Pu-241
	7.6E-04
	7.2E-04
	1.9E-01

	Pu-242
	4.0E-02
	3.8E-02
	8.0E+00

	Am-241
	3.5E-02
	3.3E-02
	6.7E+00

	Am-242m
	3.2E-02
	3.0E-02
	6.3E+00

	Am-243
	3.5E-02
	3.3E-02
	7.0E+00

	Cm-242
	4.2E-03
	3.5E-03
	5.9E-02

	Cm-243
	3.5E-02
	3.3E-02
	4.3E+00

	Cm-244
	2.9E-02
	2.7E-02
	2.8E+00

	Cm-245
	5.0E-02
	4.7E-02
	1.0E+01

	Cf-252
	1.7E-02
	1.5E-02
	3.9E-01


3) Example 

What is the effective dose received by a person who remains for the first 1 month on ground contaminated with an average of 250 Bq/m2 of Pu-239 and 1100 Bq/m2 of Am-241? 

Pu-239: CFground, t = 4.2E-02 (mSv/kBq/m2).

Am-241: CFground,t = 3.5E-02 (mSv/kBq/m2).
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Et (Pu-239) = 0.0105 mSv, Et (Am-241) = 0.0385 mSv

Total effective dose in 1 month for this contamination = 0.049 mSv.
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