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Abstract - Effective dose conversion coefficients from unit activity radionuclides contaminated on
the ground surface were calculated by using MCNP4A code and male/female anthropomorphic
phantoms. The simulation calculations were made for 19 energy points in the range of 40 keV
to 10 MeV. The effective doses E resulting from unit source intensity for different energy were
compared to the effective dose equivalent Hg of previous studies. Our E values are lower by
30% at low energy than the Hg values given in the Federal Guidance Report of USEPA. The
effective dose response functions derived by polynomial fitting of the energy-effective dose
relationship are as follows:

f{ & )[fSv m2]= 0.0634 + 0.727 & - 0.0520 £ * + 0.00247 ¢ > where ¢ is the gamma energy in MeV.

Using the response function and the radionuclide decay data given in ICRP 38, the effective
dose conversion coefficients for unit activity contamination on the ground surface  were
calculated with addition of the skin dose contribution of beta particles determined by use of the
DOSEFACTOR code. The conversion coefficients for 90 important radionuclides were evaluated
and tabulated. Comparison with the existing data showed that a significant underestimates could
be resulted when the old conversion coefficients were used, especially for the nuclides emitting
low energy photons or high energy beta particles.
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Table 1. Element and mass weight fraction of
air and soil.

Element Air(%) Soil(%)

C 0.012

N 75.52

0 23.18

Na 1.03
Mg 1.03
Al 14.69
Si 68.29
Ar 1.28 »

K 2.90
Ca 3.10
Ti 1.03
Fe 8.28
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Table 2. Effective Dose
Geometries for 10 MeV.

in Three Irradiation

Source Plane

Radius(m) 50 1000
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Fig. 1.

Source/Anthropomorphic phantom configuration for calculation of effective dose from

photon sources distributed in finite ground surface.
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Table 3. Effective Doses Conversion Coefficients for Exposure to Contaminated Ground Surface.

Conversion Relative Conversion Relative Conversion Relative
Nuclide  Coefficient deviation” | Nuclide  Coefficient  deviation” | Nuclide Coefficient  deviation”
(fSv m?) (%) (fSv m?) (%) (fSvmd) (%)
"Be 0.411 159 ®Cu 0949 159 ¥ies 0.480 22.0
e 0870 138 #Cu 0170 103 pr 00194 963
BN 0.847 19.1 %Zn 0398 80 “Pm 00352 679
“Na 167 254 ®Zn 0448 233 By 0.957 24.2
“Na 273 319 o Zn 354 165 ¥Gd 0.0727 31.0
“Mg 0105 238 %Ga 177 253 “Ho 00879 657
ZAl 1.32 26 “As 0640 166 YL 0.0461 26.6
%l 113 185 "Se 0101 63 oW 0.000382 519
“Ar 0.952 26.0 %y 0.00131 396 g 0.721 11.2
K 0.146 03 ®Kr 00137 806 11 1.58 20.0
K 0325 180 By 0191 206 “ph 2.07 83.0
“Ca 0.785 274 By 132 315 “*pby 0.273 10.7
“Ca 2.00 315 ®Rb 0619 39 4By 0.107 313
“Sc 1.70 218 ®7r 0573 262 “po 0.00000675 26.0
“sc 1.49 297 ®Nb 0590 265 “*po 0.0000639 27.2
“Ti 0747 152 Mo 0153 42 “Po 000015 159
®y 216 284 %Ry 0392 182 “*Po 0.000013 273
“Cr 0974 68 "%Rh 0292 274 “Rn 0.000338 167
“"Mn 181 27.0 Yag 142 253 “Ra 0.0103 317
*Mn 0636 277 15cd 0213 81 “Th 0000676 889
“Fe 0667 90 sn 0049 83.1 “Th 00815 773
PFe 0853 313 e 00127 594 “Th 0.019 56.3
Co 251 31.2 | 00666 61.2 #mpy 00843 818
Co 0188 390 ! 033 119 U 000803 906
*Co 0912 41 | 0510 170 =y 0.186 20.4
%Co 179 31.0 m¥e 0500 587 =y 000664 902
BNi 1.39 196 $Xe 00872 471 =y 000653 915
Ni 1.40 28.2 mxe 00484 160 Spy 00084 900
®Ni 0444 159 Xe 0257 649 “py 0.00802 899
Sty 0701 163 s 122 245 “Am 00882 688

. - — _this studv— FGR
Relative error in % s sty <100
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