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9. RADIOLOGICAL ASPECTS

Table 9.2 Guidance levels for common? natural and artificial radionuclides for members of the

public
Dose Guidance
coefficient level®
Category Radionuclide (Sv/Bq) (Bq/l)
Naturally occurring radioactive isotope that starts the ~ Uranium-238 45x10% 10
uranium decay series*
Naturally occurring radioactive isotopes belongingto  Uranium-234 49x%x 1078 1
the uranium decay series
y Thorium-230 21%107 1
Radium-226 2.8x107 1
Lead-210 6.9x 107 0.1
Polonium-210 1.2x10°¢ 0.1
Naturally occurring radioactive isotope that starts the ~ Thorium-232 23%x107 1
thorium decay series
Naturally occurring radioactive isotopes belongingto ~ Radium-228 6.9% 1077 0.1
the thorium decay series
y Thorium-228 72% 107 1
Artificial radionuclides that can be released to the Caesium-1344 1.9%10°® 10
environment as part of the fission products found in
ntasp P Caesium-137¢  13x 10 10
reactor emissions or nuclear weapons tests
Strontium-90¢ 2.8x 1078 10
Artificial radionuclide that can be released to the lodine-1319¢ 22x1078 10
environment as a fission product (see above). It is also
used in nuclear medicine procedures and thus can be
released into water bodies through sewage effluent.
Radioactive isotope of the hydrogen produced artificially Tritium® 1.8x 107" 10000
as a fission product from nuclear power reactors and
nuclear weapons tests. It may be naturally present in the
environment in a very small amount. Its presence in a
water source suggests potential industrial contamination.
Naturally occurring radioactive isotope widely Carbon-14 58x 107 100
distributed in nature and present in organic compounds
and in the human body
Artificial isotope formed in nuclear reactors that also Plutonium-239¢ 25x107 1
exists in trace quantities in natural uranium ores
Artificial isotope by-product formed in nuclear reactors  Americium-241¢ 2.0 x 107 1

2 This list is not exhaustive. In certain circumstances, other radionuclides should be investigated (see Annex 6).

© Guidance levels are rounded to the nearest order of magnitude.

¢ Separate guidance levels are provided for individual uranium radioisotopes in terms of radioactivity (i.e.expressed as
Bq/l).The provisional guideline value for total content of uranium in drinking-water is 30 pg/l based on its chemical
toxicity, which is predominant compared with its radiological toxicity (see chapter 12).

4 These radionuclides either may not occur in drinking-water in normal situations or may be found at doses that are too low
to be of significance to public health.Therefore, they are of lower priority for investigation following an exceedance of a
screening level.

¢ Although iodine and tritium will not be detected by standard gross activity measurements and routine analysis for
these radionuclides is not necessary, if there are any reasons for believing that they may be present, radionuclide-
specific sampling and measurement techniques should be used.This is the reason for including them in this table.
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ANNEX 6
Supporting information on radionuclides

A6.1 Guidance levels for radionuclides in drinking-water

Table A6.1 Guidance levels for radionuclides in drinking-water

Radio- Guidance Radio- Guidance Radio- Guidance Radio- Guidance
nuclide level (Bq/l)* nuclide level (Bg/l)* nuclide level (Bg/l)* nuclide level (Bg/l)*
*H 10 000 1Ge 10 000 1%5Rh 1000 129Cs 1000
Be 10 000 3As 1000 105pd 1000 131Cs 1000
1C 100 "As 100 1%Ag 100 132Cs 100
2Na 100 ®As 100 1omAg 100 134Cs 10
32p 100 77As 1000 MAg 100 135Cs 100
3p 1000 *Se 100 1%Cd 100 136Cs 100
S 100 82Br 100 "5Cd 100 137Cs 10
el 100 8Rb 100 1smCd 100 3Ba 1000
*Ca 100 &Sy 100 Min 1000 140Ba 100
YCa 100 89Sr 100 14m|n 100 “0La 100
4Sc 100 20Sr 10 "3Sn 100 39Ce 1000
YSc 100 2y 100 12Sn 100 “Ce 100
“Sc 100 Y 100 122Sb 100 3Ce 100
8y 100 SZr 100 124Sh 100 4Ce 10
*1Cr 10 000 SZr 100 ) 100 43Py 100
2Mn 100 SmNb 1000 123mTe 100 Nd 100
5Mn 10 000 %“Nb 100 127Te 1000 47Pm 1000
Mn 100 *Nb 100 127mTe 100 49Pm 100
*Fe 1000 “Mo 100 12Te 1000 ¥1Sm 1000
Fe 100 “Mo 100 129mTe 100 53Sm 100
*Co 100 *Tc 100 B1Te 1000 52Ey 100
*’Co 1000 Tc 1000 131mTe 100 %%Eu 100
8Co 100 mTc 100 132Te 100 155Eu 1000
“Co 100 *Tc 100 12 10 %3Gd 1000
*Ni 1000 “Ru 1000 12] 10 1€Th 100
SNi 1000 103Ry 100 129) 1 169Er 1000
%Zn 100 106Ry 10 13 10 7Tm 1000
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ANNEX 6. SUPPORTING INFORMATION ON RADIONUCLIDES

Table A6.1 (continued)

Radio- Guidance Radio- Guidance Radio- Guidance Radio- Guidance
nuclide level (Bq/l)* nuclide level (Bg/l)* nuclide level (Bg/l)* nuclide level (Bg/l)*

Yb 1000 210ppP 01 #WU 1000 23Am 1
82Ta 100 206Bj 100 32y 1 22Cm 10
W 1000 27Bj 100 23y 1 23Cm 1
BW 1000 210Bje 100 24Yp 1 24Cm 1
'86Re 100 210pob 0.1 U°P 1 25Cm 1
1805 100 2Rab 1 26P 1 26Cm 1
910s 100 229RaP 1 =7y 100 27Cm 1
%0s 100 2Ra 1 B8Ybe 10 248Cm 0.1
190l 100 226Rab 1 Z'Np 1 249Bk 100
92|r 100 228RaP 0.1  *Np 100 246Cf 100
91pt 1000 27The 10 5Py 1 28Cf 10
193mpt 1000 28ThP 1 7Py 1000 29Cf 1
%Au 100 29Th 0.1  *%Pu 1 0Cf 1
Au 1000 BOThe 1 9Py 1 BI1Cf 1
¥Hg 1000 B1ThP 1000 240py 1 »2(Cf 1
3Hg 100 BIThP 1 1Py 10 =3Cf 100
2007] 1000 B4The 100 242py 1 BaCt 1
27 1000 20pg 100 24Py 1 3 10
2077] 1000 21pgP 0.1 *'Am 1 »4Es 10
2047] 100 #3pa 100 22Am 1000 24mEg 100
203pp 1000 =0y 1 242mAm 1

2 Guidance levels are rounded according to averaging the log scale values (to 10" if the calculated value was below
3 x 10" and above 3 x 10™").

° Natural radionuclides.

<The provisional guideline value for uranium in drinking-water is 30 pg/l based on its chemical toxicity for the kidney
(see section 8.5).
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Table 9.4 Treatment performance for some common radionuclides®

Sand Activated Precipitation lon Reverse
Element Coagulation filtration carbon softening exchange osmosis
Strontium XX XX X XHXX XXX XHXX
lodine XX XX XXX X XXX XXXX
Caesium XX XX X XX XKX XHXX
Radium XX XXX XX XHXX XXXX XHXX
Uranium XXX X XX XXXX XXX XHHK
Plutonium XXXX XX XXX X XXX XXXX
Americium XXXX XX XXX X XXXX XHXX
Tritium Not possible to remove (some removal by aeration of water, not quantified)

2 x =0-10% removal; xx = 10-40% removal; xxe = 40-70% removal; 000t = > 70% removal.

() AEEHT, WHO OERZHE-HDOTIE R, FHERICBWTHETE LR LIZLDTHY . SRV 2 EB0LHE1H
D72, IEMERFEHRICE LTI E 22 RTIZE N,

JRSCY > 7 5 http//'www.who.int/water_sanitation_health/publications/2011/dwq_guidelines/en/index.html
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