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SCHEDULE |/e%fm@-
SRS ST

: ' Exemption Critcr_iﬂ

(I.1) = Pracrices and sources within practices may be exenipred [rom the requirements
of jthe Standards. including those - for hotification, registration or licensing, if the
fRezulatory * Authority is satisfied that the sonrces meet the exemprion criteria or the
exémption levels specified in this sehedweor otlier exemption levels specified by the
Rezulatory Authority'on the basis ol tiese exemption criteria.  Exemption should not be
granted to permit practices that would otherwise not be justified,

=) The general principles for exemprion’ are that:

(a) “the radiation risks to individuals caused by the exempled praciice or source be
sullicicily low as to be of no regulatory concern:

(b) the collective radiological impact of the exempted practice or source be
sutficiently low as not to warrant regulatory control imder the prevailing
circumstances; and b :

(c) the exempred practices and sources be inherently safe, with no appreciable
likelihood of scenarios that could lead to a failure to mest the criteria in (a)
and (b). '

(L.3) A practice or a source within a practice may be exempred without further
consideratien provided that the [ollowing criteria are met in all feasible situations:
(@) the effective dose expeeted o be incurred by any member of the public due o
the exempted practice or source is of the order of 10 pSveor less in a vear, and
b} either the collective effective dose commilied by one vear of performance ol the
practice is no more thar about | man.Sv or an assessment for the optimization
of protection shows that exemption is the optimum  option.

Exempred Sources and Exemption Levels

(L4 Under the criteria in paragraphs (L.1)-(I.3), the following sources within
pracrices are automaltically exempred without further consideration from tie requiremets

ot the Standards. including these for nerification, regisiration or licensing:
(2) radicactive subsiances for which cither the total activity of a siven nuclide
present on the premises at any one time or the aetivity concentration used in

the practice does not exceed the exempticn levels given in schedule I ¢
and.

See: ‘nietnational Mlomic Eneigy Agency; Principles for the Exemptien of Radialion Sources
and achces fram Megulatory Canirol. Satety Senios Mo, 89, BAEA, Vienna {1508),
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(b} radiarion generators, of a type approved by the Regulatory Authoriny, and anv

(1.3)

clectronic tube, such as a cathode ray tubes for the display nl'x:sml Images.
provided. that:

(i) they do not cause in normal operating conditions an ambient dose
equivalent rale or a dxrecnmmf dose equivalent rate, as appropriate,
exceeding 1 pSv.h! at a distance of 0.1 m from any accessible
surface of the apparatus; or

(1) the maximum cnergy of the radiation produced is no preater than
5keV.

"
'

Conditional exemptions may be granted subject to conditions specified by the

Regutatory Authority.such as conditions relating to. the physical or chemical form and 1o
the usc or disposal of the radioactive malterials. In particular, such an exemprion may be

cranted for an apparatus containing radioactive substances not othenwise exenpred under
(L.4) (a) provided that

(a)
(b)

(€)

(4)

(1.6)

it is of a type approved by the Regulatory Authority,

the radicactive substances arc in the form of sealed sources that
cffectively prevent any contact with radioactive substances or their
leakage except that this should not prevent exemprion of small quantitics
of unsealed sonrzes such as those used [or radioimmunoassay;

.in normal operating conditions it does pol cause an ambient dose

equivalent rale or a directional dose equivalent rate, as appropriate.
exceeding 1 pSv.h' at a distance of 0.1m from any accessible surface of
the apparatus; and

necessary conditions for disposal have been specified by the Regulatory
Authority.

Radioactive, substances from an authorized practice or source whose rclcase

to the environment has been authorized, are exempted [rom any new requirements -of
notification. registration or licensing unless otherwise specified by the Regulurory Authoriy.



AECAH (S0, S, (o Ha b, Shha

anq

CONCENTRATIONS AND EXEMPT ACTIVITIES OF RADIONUCLIDES

EXEMPTION LEVELS: EXEMPT ACTIVITY

(ROUNDED) (see footnote 2 )

aaan‘ﬁ o Schedule - l_l/‘wﬁm o

S - Aﬂi”“"{ Activily - hmvii‘f, Activity

Nuclide concentration MNuclide  toncenlialion
_ (Ba/g) (B Ma/e) (D)

H-3 | % 10% 1 % 10° lFe-52 1 x 10 1 x lo¢
Be-7 I % 10° 1 % 107 Fe-55 s 10° 1 % (o°
C-14 I x 10! Fox¢ 1oy lie-59 1 % 1p I x 10"
0-15 | % 107 1 x 10° Co-55 1% 10! % 10
I-18 I x 10 | % 10° Co-56 | % 10 I % 10
Na-22 1 % 10" I x 10° Co-57 I ox 10t 1 % 10°
Na-24 1 x 10 I x 10* Co-58 1 % 10! I % 1o°
Si-31 I X 10° 1 % 10° Co-58m o RS e T
P-32 1 % 10° I % 10° Co-60 1 x 10 | % o?
P-33 1 % 10° 1 x 10 Co-60m I % 10 1 % 10
5-35 I x 1o 1 % 1ot Cu-61 1 % 10 1% 10
CI-36 I x 10 | % 10 Co-62m I x 10" - 1% 10}
Cl-38 I x 10 I x 103 Ni-59 1 x 1ot I % 10*
Ar-37 Toen e (S [ Ni-63 1 % 10 I x 10°
Ar-d1 | % 10} 1 % 10° Ni-65 1 % 1o I
K-40 1 % 107 1 x 10° Cu-64 1 % 10 I % 10"
K-42 | % 10 | % 108 Zn-65 xaot 1 xn
K-43 1 % 10 I % 10 Z11-69 1 10° 1= 00
Cn-45 1 x 10* 1 x 107 Zn-6Y9m I x 10! I x 10"
Ca-47 1 % [0 | % 10% Ga-72 | x 10" I x 10°
Sc-46 I % 10' I % 10° Ge-T1 Fxo10t 1 x dof
Sc-47 1 % 10 {5 of As-13 1 % 10" | % 107
Sc-d8 1 x 10! I % 10} As-T4 | x 10! 1% 10t
V-48 I % 10" 1 x 10 As-16 I % 10?2 | % 10}
Cr-51° I x 10 L x 107 As-17 I ox 1 | x 10
Mn-51 I % 10" I % 10° Sc-75 1'% 10 I x 10"
Mi-52 1 % 10 I x 10} Br-82 I % 10 I % 10"
Mn-52m 1 x 10 | % 10° Kr-74 1 x 10! e e
Mn-53 1 % 10! 1 x 107 Kr-76 1 % 107 1 x 107
Mn-54 I x 10' 1 % 108 Kr-77 | x 10° ' 10°
Mn-56 1 % 10 | x 10° Kr-79 1 % 10° % 10}
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Activity Ativit Aclivity Kativi
MNuclide conceniralion () ¥ Nuclide concentration :l:l ;j’
(Byfg) : (By/p) '
Kr-81 I % 10 | % 107 Te-97 1 % 10 s jo*
Kr-83m I x 107 I x 10" Te-97m 1 = 10? I % 107
Kr-85 10T o 110! Te-99 1 x 104 I % 10
Kr-85m | % 107 ol s 1" Te-99m I % 1! 1 % 107
Kr-87 73 [ ol T 125470 (bl 4 Ru-97 I % 107 I % 107
Kr-88 1% 102 % ’“’. Ru-103 1 x 102 I x 10
Rb-86 1 % Fm‘ | x.10° Ru-105 1 x 10 1 % 10°
Sr-85 1 x 107 1 x 10° Ru-106" 1 % 107 1 x 103
Sr-85m 1 % 10 1% 10 1th-103m 1 x 1o | % 10"
Sr-87m Exiofk s Ex 1o Rh-105 20ttt 1 x 107
Sr-89 1 % 10 I x 10° Pd-103 1 x 10 1 x 10"
Sr-90* 1 x 107 1 x 1w I'd-109 1 x 10 | = 108
Sr-91 1 % 10 I % 10° Ag-105 1 x 10} I % 10"
5r-92 I x 10' I % 10% Ag-110m I % 10! I % 10
Y-90 1 x 10° 1 x 10° - Ag-111 1 x 10° 1 x 10*
Y-91 [ x 10? I % 10* Cd-109 1 ox 1t 1 % 10®
Y-91m 1 x 107 I % 10° . Cd-115 1 % 10 I x to
Y-92 | x 10 ' 100 * Cd-115m 1 %10° 1 % 10°
Y-93 1 x 10 1 x 10 : In-111 I % 102 1 % 10®
Zr-93" 1 x10° 1 % 107 In-113m 1 x 107 1 x 10°
Zr-95 1% 10 1 x 10% T In-ll4m I % 102 1 % 10t
Zr-97" 1 x 10' | % 10° In=115m I % 10? I x ro*
Nb-93m LSeah s iisein? Sn-113 1 % 10 I x 107
Nb-94 % 10 I x 10" Sn-125 | % 10! 1 % 10}
Nb-95 1 x 10' I % 10% Sb-122 1 % 10 I x 10
Nb-97 I x 10 1 % 10° Sb-124 1 x 10' { % 10%
Nb-98 1 % 10 1 % 10° Sh-125 1 % 10° 1 % 10%
Mo90 I x 10 I x 10  Te-123m I % 102 1 % 10
Mo-93 - 1 % 10° | % 10 - Te-125m I x 10? I % 107
Mo-99 1 % 10? I x 10° Te-127 1 x 10 I % 10°
Mo-101 I x 10 1 x W° Te-127in 1 x 10 1 x
Te-96 1 x 10 1 x 10° Te-129 1% 107 1 x 10°
Te-96m 1 x 10? 1 x 107 Te-129m I % 10° 1 % 10°
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) Activit " livi :
Nuclide timcnnlfafiml L Nucliilé ﬂ"ﬁz:":ﬂ“" Activity
(Bqgfp)d (B (13y/p) (Ba)
Te-131 I % 10! 1 x 10° Ce-143 1 x 10? 1 % 10%
Te-131m 1 % 10 1 x 108 Ce-144" I x 107 1 oxiito?
Te-132 I x 100 1 x10" Pr-142 I x 100 1 x 10°
Te-133 1 % 10' 1 x 10° Pr-143 - 1p* 1 % 10°
Te-133m 1 x 10 1 x 10° Nd-147 I x 10? 1 % [p®
Te-134 1 % 10 | % 10° Nd-149 I x 10° I'x 10®
11123 I x 100 1 x 10 Pin-147 I % 10* | % 107
I-125 1 x 10} I x 10° Pii-149 1 x 1p* I x 1o
1-126 I x 102 I % 10t Sm-151 i 1% 10"
1-129 1 x 102 1 % 10° Sm-153 I % 107 I % 10°
1-130 1 x 10 1 x 10 Eu-152 I % 10 I % 10°
-131° 1 x 10° I % 10% Eu-152m 1 x 10? I x 108
1-132 I x 10' 1 % 10° Eu-154 1 % 10" 1 x 108
1-133 1 % 10’ 1 = 10° Eu-155 1 x 107 I x 10’
I-134 1 % 10" I % 10° Gd-153 1 x 107 I x 107
I-135 1% 10! b x 10 Gd-159 1 % 10 1 x 10%
Xe-131m I % 10 1 x 10* Tb-160. . 1 x 10’ I % 10%
Xe-133 1 % 10° I x 10 Dy-165 1 x 10 l.x 10*
Xe-135 ¢ I x 10° 1 x 10" Dy-166 I x 10 1 x 10°
Cs-129 1308 1 % 10 Ho-166 I x 10! 1 x 10*
Cs-131 1 x 10 1 x 10" Er-169 1 x 10* | x 107
Cs-132 1 % 10 1 % 10° Er-171 I % 107 I % 10%
Cs-13dm . "1 x 108 1| x 10} Tm-170 | % 10" I % 10°
Cs-134 lx 10" 1 x 10 Tm-171 Ix 10t 1 x et
Cs-135 1 % 10° I % 107 Yb-175 [ % 10° sy
Cs-136 1.3 10 1 x 10° Lu-177 1 % 10} I x 107
Cs-137° I x 10' 1 x 10t 1181 1 x 10 I x 10%
Cs-138 I x 10' I x 10" Ta-182 I % 10' I x 10
Ba-131 I x 107 I x 10° W-181 I x 10° I % 107
Ba-140° I % 10' I x 10 W-185 1 x 10! I x 10’
La-140 Ix 10" | x 10 W-187 I x 107 | % 10
Cc:139 Lx a0l © - Eaxefo® Re-186 1 x 10 1 x 10
Ce-141 Lx 107 | x40 Re-188 Ix 102 1x 10°
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: Aclivity :
Nuclide concentration Activily Activily
. Nuclide . Activil
(Bq/g) (By) . concentration y
% {Bq/g) (M)
5-185 I % 10! ' 6 -
A .
wRed I x 107 I % 107 222 I % 10° I % o™
Os-191m 1 x 10° : Rt 1% 100 1 10
1% 10 Ra-224"
0s-193 e MR e e I x 10! | % 10°
Ir-192 | % “-}I e |U" Ra-226 | % |u1 | % “}4
Ir-194 [ % “]l 733 ms Ra-227 [ = H]2 | = Iuh
PL-191 1 x lu? 1 X |u5 RH-IZH* | % IUI I = lui
P-193m I % 10° = mT. ﬁt'ﬂ"ﬂﬂ 1. % 10 | % 10
PRy [ xi0t 1 x 0 .T,I"Hﬁ I x 10> 1 x 107
Pl‘lg-’"] I ?(l-[:l! g III‘IJ? l 4 “JI | W H]‘
10 Th-228" "
Au-198 I{!I | % Iuﬁ 1 % 10 | = Iut
Mol (]
s A ; T™h-229 o
: I % 10 Th-230 n
1% 10 Th-231 )
“-g.']g?lﬂ | x lul | % |ﬂﬁ' > X lu | % HJT
Hg-203 I % 10 I s dijnat 1 x 10™ 1 x 10}
: - X 10 (incl. Th-232)
rl*l{]{} | e ID! _I % Iuﬁ 'lti : b
T1-201 I x lul W luﬁ 1-234 | =% ID" o "]1-
1.
T1-202 | % ID‘I | % ||_"_|5 1"a-230 | * |l_'}1 1 x !ub
Pb-203 “]=% IU‘! [ lﬂﬁ Pa-233 | X ]ﬂz | % 1u1
Pb-210* L% 10! - 1 x 0! N S L S
Pb-212" 1 % 10 1 x 10} g L x 10! 1 % 10!
[ ) I L] .
Bi-207 B e e U-233 L x 10t 1 x 1t
Bi-210 I x 10° : 2l I x 10’ I % 10!
: L %10 U-235" i
Bi-212* [ % 10" sy s : 1 % 10 IS8
I"n-'}_{_]j' [ x lut b luﬁ U-236 | x lﬂt | e lul
L S S U-237. I % 10 s 108
[}
Po-207 [ % 1o [ % “.’!ﬁ U_zjg l % “.]'1 1 x 1“4'
Po-210 i (B S O e Px 0% 1 x 10!
At-211 1 % 10° s U-239 I x 10! I % 10°
Rn-220° - 1% 10° : U=e40 I %100 1% 10
=% 10 U-240* I
il | x 10°

-SRI e
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Activity

5r-90
Zr-9]
Zr-57
Ru-106
Cs-137
Ce-134
Ce-144
Da-140
ni-212
Ph-210
Ph-212

Rn-220

Rn-222

T-90

Nb-93m

Nb-97

Rh-106

Ba-137m

La-134

Pr-144

La-140

T1-208 (0.36), Po-212 (0.64)
Bi-210, Po-210

Bi-212, TI-208 (0.36), Po-212 {0.64)
Po-216

Po-218, I'b-214, Bi-214, Po-214

o - Activily ; ﬂuli?“y_ Activity

Muclide concentration Muclide concentration
' (Bq/g) (Bq) (By/g) (Bq)

Np-237* I % 10° I % 10° Cmi-244 1 % 10! I x 10!
Np-239 1 x 102 1 % 107 Cni-245 1 x 10° I x. 10"
Np-240 st EXI0S Cm-246 el W&
Pu-234 I % 10 I x 107 Cm-247 I % 10° I % 10
Pu-235 I x 107 JExs10t Cin-248 1 % 10° I x 10}
Pii-236 | % 10! 1 x 10 Bk-249 1 % 10? LA
. Pu-237 I x 10 I % 107 Cr-246 1% 10 I % 10°
Pu-238 I % 10° ExH0" CI-248 1 x 10 I x 104
Pu-239 [ x10° 1 x l0 Cf-249 I x 10 I % 10}
Pu-240 1 % 10° I % 10° CI-250 | x 10 1 x 10
Pu-241 I x 10? I x 10% Cr-251 1 x 10° I x 10
Pu-242 I % 10° I x 10% Cr-252 1 X 10! L % 10*
Pu-243 1 % 10° I x 107 Cr-253 I x 10? I % 10°
Pu-244 | % 10° 1 % 10" Cr-254 [ x 10° 1 % 10°
Am-241 1 % 10° i (i Iis-253 150 [ 1 x 10°
Am-242 I % 10° 1 x% l0® Lis-254 I % 10/ I x 10*
Am-242m* 1 x 10° | x 101 Es-254m I x 10 I x 10%
Am-243" I % 10° 1 % 10° Fin-254 1 % 10! I x 10
Cin-242 1 x 10? 1 x 10* Fmn-255 1 x 10° I x 108
Cin-243 I x 10 .1 x 10!
** Parent nuclides and their prug::.n}' included in secular equilibrium are listed in the following:
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Ra=221 Kn-219, Po-215, Ph-210, Bi-211, TI-207
Ra-224 Rn-220, "'o-216,' Ph-212, 1H-212, °I1-208 (0.306), Po-212 (D.064)
Ra-220 Rn-222, Po-218, Ph-214, Di-214, Po-214, 1'D-210, Di-210, I‘:I-Il!]
Ita-228 Ac-228
Th-226 Ra-222, R’n-218, Po-214
Th-228 Ra-224, Rn-220, Po-216. M:-212, Bi-212, TI-208 (0.36), Po-212 (0.64)
Th-229 Ra-225, Ac-225, Fr-221, A1-217, Bi-213, Po-213, PL-209
Thenat Iin-ZZH. Me-228, '1'I|-'22I-I.1 Ra-224, Bn-220, I"0-2106, Ph-212, 1N-212, T1-208 (0,26,
Po-212 (0.64)
Th-234 I"a-234m
L-230 Th-226, Ra-222, Ku-218, M'o-214 |
L-232 Th-228, Ra:224, RI'I-_*IIEJ. Po-216, T-212, Bi-212, TI-208 (0.36), Po-212 (0.64)
1-235 Th-231
=238 Th-234, Pa-234m
U-nat Th-234, Pa-234m, U-234, Th-230, Itu-ﬂﬁ. Hn-222, T'o-218, 'b-214, 1-214,
I'o-204, Ph-210, D210, Pa-210
u-240 Np-240m
Mp-237 Ma-233
Am-242im Am-242
ghm-243 Np-239
2 The cxcmplion levels sel Torth in - of Schedulell are subject to the

following considerations: (a) They have been derived using a conservative model based on
(1) the criteria of para. (1-3) and-(ii) a serics of Hinmiting (hounding) use andl disposal seenarivs,

'llu. values of aclivity concentration and total activily represent the Jowest vatues calenlited
in any scenatio for a moderate quantity of material, (Sec COMMISSION OF ‘THE
EUROPEAN COMMUNITIES, Principles and Methods for l:SlHlﬂiEil:IIIL: Concentralipns il
Quantities (Exemplion Values) below Which Reporting 15 Not Reguired i the Buropein
Dircctive, Radiation Proleetion 65, Doc. X1- 028/493, CLC, llmw,h (1993). (h) The applica-

tion of exemption to nataral rilionuelides, where these are nol culmlml i5 hited to e
incorporation of naturally oceurring radionuclides into consumer products or their use as a
radioactive source (c.p. Ra-226, Po-210) or for their clemental propeitics (e.g. thoriumg
ueanivn). (¢) In the case of more than one radionuclide, the appropriate sum of the titios
of the activity or activity concentration of each radionuelide and the corresponding exempt
activity or activity concentration shall be taken into account. () Unless the caposure is
excluded, exemption for bulk amounts of materials with aclivily concentrations lower than the

puidance cxemplion levels ul}fL <. ay nevertheless require further consideration by the
Repulatory Authority, - Schedule-|)
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IA]’I’LICJ\HLE STANDARD, CODE AND GUIDE

S1. | Facilities/Practices Applicable- Standards, Codes and Guides
No. 5 e
1. |Radiation Exposure Control :
(i) Occupational .L’xpnsum IAEA Sitfety Series Nos, 115 (1996), 34 & 101,
ICRU Report 51 (1993).
(ii) Medical Exposure IAEA Safety Series Nos. 115 (1996). Helsinki
Decluration (1974) and Amendments. USNRC
IOCFR 35 (as applicable). WHO TRS No. 795
(1990).
(ii1) Public Exposure IAEA Safety Series Nos. 115 (1996), 72 & 81.5
Ji IAEA Safety Series Nos. 115 (1996), 72 & 104.
(iv) Potential Exposure
IAEA Safety Series Nos. 115 (1996), 91 & 102.
(v) Emergency Exposure -
IAEA Suflety Series Nos. 115 (1996), & 81.
(vi) Chronic Exposure Situlitions
2. | Emergency Response Plan IAEA Safety Series Nos. 55,73, 88, 91, 94 & 97.
3. | Medical Practices :
(i) X-ray IAEA Sufety Series No. 115 (1996). AERB Code
.No. SC/MED-2, December, 1986.
(i) Radiation Imaging IAEA Salety Series Nos, 115 (1996), AERDB Code
s No. SC/MED-5, November, 1989. WHO TRS
No. 757 (1987) & 795 (1990). WHO QA-1982.
IAEA Safety Series Nos. 115 (1996), 88 & 102.
(iii) Nuclear Medicine AERRB Code No, SC/MED-4, November, 1988.
USNRC 10CFR 35. WHO QA-1982.
' :

~ IList is not comprehensive.

Yo
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Sk, | Facilities/Praclices Applicable Standards, Codes and Guides
No 2
{iv) Tele Gum;ﬂu Therapy IAEA Safety Series No. 115 (1996), AERB Code
No. SC/MED-1, Navember, 1988, WHO QA-1988.
USNRC 10 CFR 35. ,
(v) Brachytherapy IAEA Safety Series No. 115 (1996), AERB Code
. No. SC/MED-3, March, 1986, USNRC 10 CFR 35,
(iv) Aceelerator IAEA Safety Series No. 115 (1996), & 107. IAEA
TRS Nos. 188 & 283.
3 . »
4. Research, Development & Training | IAEA Safety Series No, 102,
3. Transporation of Radioactive IAEA Safety Series No. 6 (1990), 7, 37, 80 & 87.
Materials.
b, Personnel Monitoring IAEA Safety Series No. 14.
T Radioactive Waste Management IAEA Sufety Series No. 53, 63, 79, 111-SF,
E11-8§1, 111-G1.1, 111-G3.1 and other IAEA 1
RADWASS Publications.
H. Iull:n'c:n[iun.CrElurtu ina Nuclearor | IAEA Sifety Series'No. (9 []9‘34-}
Radiation Emergency
9. Quality Assurance IAEA QA Diocuments .
10, | Nuclear Safeguards IAEA Publications under INFCIRC.
11. | Research Reactor :
(i) Operation IAEA Safety Series No. 35 & 35-S1.
(ii) Design IAEA Safety Series No. 35 & 35-§2.
(1)) Safety Assesment IAEA Safety Series No. 35 & 35-G1.
{iv) Utilization and Muodification IAEA Safety Series No. 35 & 35-G2.
(v) Commissioning IAEA Safety Series No. 35 & 35-G4.
(vi} Decommissioning IAEA Sufety Series No. 74.
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S1. | Facilities/Practices Applicable Standards, Codes and Guides.

No.

12. | Nuclear Reaclor IAEA Safety Series Nos. 115(1996),52,69 & |
73, and other IAEA publications published
under INSAG and NUSS programme and
USNRC 10CER 50, 55 & 100(as apphcablc}

13. | Operator”s Licence for Nuclear | USNRC 10CER 55, USNRC

Reactor NUREG-0094. Rev. 1 of WASH 1094
14, |Industrial Radiography USNRC 10CFR 34 (as applicable). Working
! Safety in Gamma Radiography-NUREG/BR-
0024. AERB Guide Nos. SG/IN=1,SG/IN-2
53 & SG/IN-3,
I5. |Site Preparations and Structural | Bangladesh National Building Code (1993)
Works « | and other applicable National &International
Standards.
16. [Electrical Works NLCCﬂmzUblebmummhnlﬁwmen
s Standards
17. | Mechanical ':'\’V'{JI'kH" ASME, ASTM & Equivalent Standards
{18, [Tire Prolection IAEA Safety Series No. 50-SG-D2 (REV-1)
: and other National & International Standards
19. | Uranium Mining and Milling IAEA SaletySerics N{‘r!-}. 82, 85,90 & 95
[20. |Release of Radioaclive IAEA Safety Series No. 77
Effluents into Environment

21. | Exemption Criteria TAEA Safety Series No. 89~

22. |Safety Culture [AEA Safety Series No. INSAG-4

23. |Radiation Processing of Foad  [Joint FAO / WHO Foad Standards

Staff Programme, Codex Alimentarius
Commission, Codex Alimentarius, 1991
24, |Intervention IAEA Safety Series No. 109 {1994)
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SCHEDULE X/STRe-yo0

{Verification of Compliance with Dose Limits)

Mfee st siemac wrei > |
The dose Limils specitied in Sechion +203 294and 37 of lhe Rules apply to

he sum of the relevant doses from external exposure in the specificd period and
the rolevanl commitind doses from intakes in the same petiod ; lie period for
calculating the commillod dose shall norially bo 50 yeais for inlales Ly adults
and 1o age 70 years.for inlakos Ly childien. -

For the puipose of demonslrating compliance willh dose limits, the
personal dose equivalent from oxlemal exposure to
specilied period and the commilled cquivalent dos
as appropriale, from intakos of radioaclive subs|
be taken inlo account.

sum ol |he
penetraling radiation in lhe'
@ or commilled effective dose
ances in lhe same period shall

Complainca wilh the foregoing requirements for applicalion of

thedose limils on
effective duse shall he delermined by either of the following

moelthods :

(@) by comparing the lolal effective dose wilh the relevant dose limit,

where the
lotal effectlive duse ET is caleulatod according lo lhe [ollowing

lormula :

Er . ”p(,[} + Zj E(SJj.r'n.: ':; i Z‘; E{H)J',;nﬁ’rj,m

vihere .Hy(d) is the persoial dose equivalent from pPenelraling radiations
during the year; c{glj,.r‘ng_ anc C(9)j.inhy are the commilted effociive dose per
ingestod or inhaled unit itake for radionuclide | by the group of age g; and
l.ing and b,inh respeclively are lhe inlake Via ingeslion or inhalation of
radionuclide j during the same period: or '

() by salislying the following condition =

Hp(d) B fr'-'“i 2 :}.imrl |
pr b e

Jang L Janh L

where DL is e relevant finit oi-effeclive duse; and ling.L and li inh 1
faspeclively ire the annual fimit ol intake via ingestion or via inlalation of
radionuclide j (e, the intake, througli the relavent roule ol tadionuclives Jthiat
leads o the levant G on elluclive dogse); or o

The use of (e ICRU operational quanlily, pers

Burpose js appiupriale for all radialions except
kv In silualions whoris neutrons in this
Bllaclive dose, additional information
|

Igivieen the value of Hip(10) and i

onal dose eyuivalent, Hp(d), for this

neulrens in the energy range 1 ev |g 30
Energy range conliibute a major lraclion of the
May be necessary o delemiing (o rol;

lignship
'@ cotresponding elfective dose.
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(¢) by any other approved method,

L. Except for radon progeny and thuren progeny, values ol the cotimitted ellce-

live dose per unit intake Tor ingestion e(g); e and for inhalation c(e); o, are piven

[or occupstional cxposure in ‘Fable=  Hand for public exposure in Tables- V1amd
VIL Values of L may be ubtiined from the' relevant values of the comnnticd

effective dose per unil intake by means of the following relationship:

|

DL

where DL is the relevant annual dose limit on cffective dose and ¢j is the relevant
value uldose per unit intake for rdionuelide j given in Tables- 1L° Vior = Vi
a5 appiopriale,

B FFor vecupational exposure to radionuclides, Table- 1 gives ingestion and
mhalation dose coclficients: that is, the commitled effective dose per unit intake vii
ingestion corresponding w different gut (ransfer fuctors [ (i.e.the proportion of the
intike transferred to body Muids i the gut) for various chemical forms; and the
committed elfective dose per unit intike viainhalation for the default hing absorptiv
types (fast, moderate and sloyw) piven in the new mudel for the respiratory tract (see
ICRP Publication Nu. .60 (1994)) ", with appropriate [y values fur the component ol
the intihe cleared from the lung to the gastraintestinal tract. These inhalation and
ingestion dose coellicicnts for oceupational exposure.are consistent with those given
in ICRIP Pulilication No. 68 (1990 % “Fable= 1V gives the iy values and Table= \
pives the lung absorption types for various chemical forms of the elements, on the
basis that inhalation classes given as days, weeks and years in ICRP Publication
No. 30, Parts 1=d, have been designated as absorplion types I, M oamd 8 (Last,
moderate and slow), respectively, as in ICRTP Publication No. 68 H‘)‘J-I}f' . Under
certain assumptions b can be used as an AL for occupational cxposure. :

6. For public cxposure o radionuelides, Table= VI pives ingestion dose coelfi-
cients cocresponding to different gut transfer factors [y for intakes ol radionuclides
by members of the public. The f; values used in the caleulations, which are wlso

given it the dable, are taken From [CRE Publications Nos S0 (1989), 67 (1993),
09 (s and 71 [I',:",ll.‘;}"‘r wherever possible, or otherwise Trom ICREP Publication
No. 30 (Parts 1-0)% . Inereased [ values have been applied to three-month-olkl
infints, Talde~  VIE gives inhalation dose cocllicients Tor members of the public for
different fung absorption types (1F, M and S), The relevant ICRE Publications for the

source olinformaton on leng absaeption types and biokirietic models for sy slenic



9958

AT (0H6, SreaE, CIHse Str, 3554

activity used for thene ealenbstions are piven in Table- VHL For the 31 clements
for which information on lung absorption is given in ICRP Publication No. 71
(1996)* |, dose coefficients arc given for the three absorption types, together with a
reconumended  defautt value Tor usc “if, and only i, no specific information is
available. on the chewneal Torme ol the radionuclide, For all these 31 clements.
specilic ape dependent hivkinetie wodels Tor sysiennic :u.'t'w.ily v been developed
By the TERP and infurmation is g;iw.::i in Publications Nos 56, 67, 09 and 71" . The
tadivpuclides of these clements are considercd W be ol principal sipnilicance For
purpuscs ol environmental radiation protection. For radionuelides of the renmining
60 clements, the bivkinetic models used arc thise given in ICRE Publication Nu. 30
(Parts 1= Tor workers, The dose caleulations for the radionuclides of these addi-
tiomal clements allow for age dependent chanpes i hody muss, geometry snd cxcre-
tion rales, but not for the biokinetics ol systemic aclivity. The results should
therefore be used with caution for members of the public. Higher f values have
Been applicd to three-month-old infantz. The dose coelficients for the virious radio-
nuclides of these additional 60 elements have been ealeulated on the basis that lung
classes piven as D, Woimd Y i ICRI Publication Mo, 30 have been designated as
absorption types F, M and S respectively. Inlormation is given in the relevant ICRP

" publications on the chemical  forms appropriate o the different inhalation

classes/types. In general, il no information is available on these parmmeters, the most

resirictive value should be used [or comparison with dose limits, These dose coelli-
: ! ; ; i - A

cients are consislent with those given ju ICRP Pubhication No. 72 (1996)° .

1 A Fable- IX gives dose cosfficients for gases and vapours [or infants, children *
and adults. The values for adults are appropriale for both workers anid members of
the public. These dose coellicients are consistent with those given in ICRT Publica-
tion Nos 71 (1996) aml 72 [1‘}‘}{;}'1 i tables SEX ghr;::; ellcelive dose rates Tor
cxposure ol aduits to fnerl gases. The values arc applicable (o both workers and adult
members of the public.

8. Fur-lcﬁpusurc to radon progeny, using & conversion coclficient of 1.4 mSy
per i -hem™, the dose limits inseetion 20.4 niay be interpreted as ows: 20-mSy
correspunds o 14 md-hemt (b working level months (WLMs)) ad S0 Sy
corresponds 1o 35 ml-lm™ (10 WLM). For eaposure (o radon progeny and
thoran progeny, L and G i the Tormulas given in pact. 3 iy be
expressed in lerms of potential alpha energy intake, using the relevant limits speci-
fied in Tables=- Land 1 (the values are from ICRI' Publication No. 65 ( 993" );
alternatively, I ancd I, wiay be replaced by potential alpha cncrpy exposure
(oltien cxpressed in WLMs), using the relevant limits speeilied in Tables- |
and 1L :

9,  The commitied equivalent dose inan organ or lissue due o the intake by a
given roule of any radionuclide may be-determined:
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(a) by multiplying the estimated intake of the radionuclide vin such o ronte by the
appropiatie vilue of the conunitted equivalent duse per unit intake correspond-

ing o sueh an organ or lissue: or
(1) by any other approved mcthod.

! INTERNATIONAL COMMISSION ON RADIOLOGICAL  DPROTECTION,
Linnts for Imul'.l::snl.'il:uhunuuli.dc::ify Workers, ICRI* Publication No. 30, Pat [, Ann JCRP
2 M4, Pergamon Press, Oxford (1974, ICRP, Limits for bitakes of Radionuclides by
Workers. ICRE Publicativn Nu. 30, Pt 2, Aua. ICRP & 304, Pergamon Press, Oxfurd
(1950); ICRP, Limits for Intakes ol Radionpelides by Waorkers, 1CRI Publication No. 30,
Part 3 (including sddendun to Parts 1 and 2), A, ICRI* 6 203, Pergamon Press, Oaford
(19519 ICRP, Limits for Intakes of Radionuclides by Waorkers: An Addendum, ICRI Publica-
tion Mo, 30, Partd, A FCRP 194, Pergamon Press, Oxlord (1988);; 1C1RT, Age-Dependent
Loses 1o Members of the Public [rom ntake of Radionuclides: Part 1, 1CRI* Publication
No. 56, Aun, ICRE 202, Pergaton Press, OxTord (1989)7 1CRP, Ape- Dependent Doses o
Members of the Public from Intake of Radionuclides: Part 2, Ingestion Dose Coellicients,
ICRE Publication Mo, 67, Amn. JCRI 23 34, Elsevier Science, Oxlord (1993); ICRE Flunwan
Respiratory Tract Model for Radiological Protection, ICRP Publication No. 66, Ann, [CRP
24 1=3. Llsevier Science, Oxlard (1994): [CRI', Duse Cocllicients for Intakes ul Kadio-
miclides by Warkers, ICRP Publication No, GR, Anm. ICRP 24 4, Elsevier Science, Oxlord
(1994); ICRP, Ape-Dependent Doses to Members of the Public Trom Intake of Radiomclides:
Part 3, Ingestion Dose CoelTicicnts, [Cre Publication Mo, 69, Aun. ICRP 25 1, Elsevier
Seience. Cxlord (1995); ICIRE, Ape-Dependent Duoscs (o Mebers 6F the Public from Intake
ol Wadiouaelides, Part 4, Inholation Dose Cocllicients, ICRI* Publication Nuow 71, Aan. ICRI?
26. Elsevier Scicnie, Oxfurd (1996); ICRP, Age-Dependent Doses o Members ol the Public
Trom Intake of Windionuclides, Part 5, Compilation ol Ingestion and Lahabition Diose Coelli-
cients, TCRE Pallication Mo, 72, dmi [CRIE 20, Vlsevier Scicnee, Oxlond, (1990); ICRE,
Profeetion against Radon-222 at Home and at Wik, IR Publication No. 63, Ann. [CRE
23 2, Pergamon Mess, Oxlord (1)
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CFABLE-L.  LIMITS ON INTAKE AND EXPOSURE FOR RADON PROGENY
AND THORON PROGENY

Cusitity Uit Yalue lor : Value for :
radon progeny” thoran propeny
At average vver 5 years
Potential oe-cnergy inll:ku: J 0.017 U051
Potential re-enerpy exposure J~1|~_|u'“ 0.014 0.042
WM"Y 4.0 12
Mexiimnn in a single year
Putential a-encrgy intake T 0.042 . 0.127
olentinl a-cnergy cxposure b 0.035 0:105
WLM 10.0 Y

Note: Values are from ICRP Publication No. 65 (sce [outnote 5 ).

* Radon progeny: short lived decay products of 7 Ru: Whpy (Rad), *'Bi (aC).
pyy (Raly and MM'Po (RaC').

" Thoron progeny: short lived decny products of S-Sy [‘l‘h.-"-;]l_ My (Thi),
1i (The), PPo (THCY) and 2711 (THE™). :

Warking level month (WLM): A unit of expusure to radon progeny or thoran progeny. One

working fevel month is 3.54 nd<hem or 170 WL-h, where one working fevel (WL) is

auy combination ol tadcn or tharon progeny in one litre of air that will result in the ultimate

emission of 1.3 % 10% MeV of alpha encrgy. Lo S1ounits, the WL is cyuivalent o

2.1 x 107 Jom™, '

4 Conversion coelficicents are given in Table 11,

5 The International Commissini on Radiological Protection has recommended that
the action levels [or oceupational exposure 10 rdon can fall in the range SO0-1560 Bgem
(See INTERNATIONAL COMMISSION ON RADIOLOGICAL PROVETICTICON, Pooteetion
against Radun-222 at Home and al Work, Publication Mo, 635, /Ann. TCRE 23 2, erginmun
Press, Oxlord (1993))
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TABLE-I.

RADON AMD RADON PROGENY

CUNM’EllSIDN COEFFICIENTS FOR UNITS IN TABLE -1 FOR

Quantity : Unit “Value
Radon jirogeny conversion (nd-h-m™) per WLM 3.54
Radomn |;|'l_1;cn}'.f|;uh_:n eaposIe (el b per(By-h-m™?) 222 < 10"
conversions (equilibeivm fnctor U.d) WM per [I!rrll-m'_"} 6248 = 107

Annual eapuasure o riudon progeny per

unile radn comeenlration®;

it home
at work
at home
al work:

(1) -h*m"‘} per {I_lq-m']]n
[|||I-h-m"1}| per E[]-:]vmd;l
WLM per (Bg-m™)
WLM per (Bg-m™)

Dose conversion convention, efllective
duse per unit exposure Lo radon

progeny:

it home
al work

mSv per (md-h- m.?)
msv per |',mJ-I|-m"')

-

Duse cunversion convenlion, clfcctive
dose per unit exposure lo radon

Progeny:

il home

al wark

mSy per WM
msv per WLM

Radon progeny/radon conecnlration

conversion

with cquilibrium Inctor F = 0.4

in pencral

WL per I:Hq-nrn'j}
WL per (By-m™)

1,56 % 107

445 % 1072

4404 107
1.26 % 10~

[1

|4

4

5

L07 x 107!

2:67 %107

Note: Values are from ICRP Publication No. 65 (sce [ootnote 5 ).

Y Assuming 7000 Imurs-pq:r year indoors or 2000 hours per year at work andan crpuilibirivin

lictor of 0.,

1
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TABLE - III: Refer to IAEA SS-115 (1996)
(Page number 100 - 156)
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TABLE -1V. COMPOUNDS AND VALUES OF GUT TRANSFER FACTOR
f, USED TO CALCULATE COMMITTED EFFECTIVE DOSE PER UNIT
INTAKE VIA INGESTION FOR WORKERS

Gul transfer factor

Element [ " Compounds

Hydrogen - . 1.000 : Tritinted water (ingesicd)
1.000 Organically bound tritium

Beryllium 0.005, All compounds _

Carbon 1.000 Labelled arganic compounds

Fluorine 1.000 All compounds

Sodium 1.000 All compountls

Magnesivim 0.500 All compounis

Alumininm 0.010 All compuunils

Silicon 0.010 All compounds

! Phosphorus 0.800 All compounds
Sulphur 0.800 . Inorganic compounds
- = 0.100 Elemental sulphur

1.000 Organic sulphur

Chlorine 1.000 Al compounds

Potassium 1.000 All' compounds

Calcium - 0.300 | All compounds

Scandimmn 1.0 x 10°* All compounds

Titanium 0.010 All compounds

Vanadium ; . 0.010 '* All compounds

Chromium 0.100 Hexavalent compounds ;i
0.010 Trivalent compounds

Manganese 0.100 All compounds

lron i 0.100 All compounds

Coball 0,100 All unsp:ciﬁ::l.cnmpuunds
0.050 Oxides, hydroxides and inorganic compaunds

Mickel : 0.050 All campounds -

Copper 0.500 All cmnpnu'n:!s

Zinc 0.500 All compounils

Gallivin 0.001 All compounds
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TABLE -1V. (conl.)

Gul transler faclor »

Element f, Coimnrerinds

Geraninmn 1,000 Al compotnds

Arsenic . 0.5 All cn_rnpuum!n

Seleniuim (0.800 Al unspecificd compountds
0.050 Elcmental sclenium and sclenides

Bromine 1.000 ' All :nmpouml:v.

Rubidium : 1.000 All compounds

. Strontivm TR i =13 ¥ I All unspecificd compounds -

0.010 Strontium tilanate (SrTi0,)

Yitrium 1.0 x 107 All compounds

Zirconium ‘0,002 All compounds

Miobium 0.010 . All compounds

Mqu-_lﬂcnulu 0.800 All unspecificd compounds
0.050 Molybdenum sulphide

‘Ii'::hnciium 0.800 All compounds

Ruthenium " 0.050 : All compounds

Rhodium 0.050 - All compounds

Palladium 0.005 : All compounds

Silver 0.050 All compounds

Cadmium 0.050 All inorganic compounds

Indium 0.020 “All compounds

Tin 0,020 All compounds

Anlimony 0. 100 All compounds

Tellurium 0.300 All compounds

lodine - 1.000 Al eompounds

Caesium LD{Hi All compounds

Darium 0. 104 : All compounds

Lanthanum 505 All compounds

Cerium _ 5.0 x 10-* All compounds

Prascodymium 5.0 x 107 - All compounds

Neadymium 5.0 %1050 All compounds
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< Radium

Al compounds

TABLE -1V. (cont,)
Elemart Gul Iran.:ﬁ:r lactor Conetninls
1
Promethinm 5.0 x 107* Al compeninids
Sammnrium * 5.0 % 104 All r.:umi;‘mtmds
Europium 5.0 x 104 All eompounds
Gadolinium 50 %104 \ All'cumpmmdn.
Terbium « 50 :r: 104 All compounds
Dysprosium 5.0 x 107! All compounds
Hulmium 5.0 x 1074 All compounds
= Erbium 5.0 % 107" All compounds
Thulinm 50 x 10t All compounds
Yiterbium 5.0 % 107 All compounds
Lutetium * 5.0-x 107" All compounds
Halniuim - 0.002 All compounds
Tantaluim 0.001 All compatinds
Tungsien 0.300 ° All unspecified. compounds
0.010 Tungstic acid
Rheniuvm '0.800 Al compounds
Osmium 0.010 All compounds
Tridium 0.010 .MI compounds
Platinum 0.010 All compiounds
Gold ; 0.100 All compounds
Mercury 0.020 All inorganic compounds:
Mercury Iﬂ{.H.I Methyl mercury
0.400 Al unspecificd- organic compounds ,
Thallium 1.000 All compounils
Lead 0,200 All compounts
Bismuth . IJ.{.'!ISD All compounds
Polonium 0.100 All compounds
A:latim,: 1.000 All compounds
Francium 1.000 All compounds
0.200
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TABLE -IV. (cont.)

Gul transfer faclor

Element ( Compounds
I
Actinium 5.0 % 1074 All compouils
Thorium 5.0 % 10 All unspecificd compounds
2.0 x 10-* * Oxides and bydroxides
Profactinium 5.0 % 107 . All compounds
Uranium 0.020 All unspecificd compounds
0.002 Most tetravalent compounds, c.g.. U0, U0 UF,
Meplunium 5.0 x 107 Al compounds
Plutonium 5.0 x 107 Al unspecificd compounds
1.0 x 10 Nitrates
1.0 % 107 Insoluble oxides
Americium 5.0 x 107 All compounds
Curium 5.0 x 107 All compounds
Berkelium 5.0 x 107 All compounds
Californium 5.0 x 10 Al pounds
Finsteir 1 5.0 % 107 Al pounds
Fermium $.0 x 10 All compounds
Mendeleviom 5.0 = 107 All compounds
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TABLE -V. COMPOUNDS, LUNG ABSORPTION TYPES AND VALUES OF
GuUT 'I'RM_“JSFER FACTOR [} USED TOQ CALCULATE COMMITTED
EFFECTIVE DOSE PER UNIT INTAKE VIA INHALATION FOR WORKERS

i Gul transl
Element Ahmrp!mln B A Coinipouils
Lype(x) foctor [,
Beryllium M 0,005 All unspecified compounds
5 0.005 Oxitles, halides ‘and nitrates
Fluorine F 1.000 Delermined by combining cation
M 1000+ Determined by combining cation
5 1.000 Ietermined by combining cativn
Sodium F 1.000 All compounds
Magnesium F 0.500 All unspecified compotinds
M 0.500 Oxides, hydroxides, carbides, halides and niirates
Ahmininm I 0.0 All unspecificd compotmds
M 0.010 Oxides, hydroxides; carbides, halides, nitrates and
¥ “metallic aluminium
Silicon F 0.010 All unspecified compounds
- M 0.010 Oxides, hydroxides, carbides and nitrales
] 0.010 Aluminosilicale glass acrosol
Phosphorus F . D.80O All unspecificd compoonds
M 0. 800 Same phospliates: determined by combining cation
Sulphur F 0.800 Sulphides and sulphates: determined by combining
: calion
M 0,800 Elemental sulphur. Sulphides and sulphates: determined
by combining cation
Chlarine F 1.000 Determined by combining cation
gty M 1.000 Determingd by combining calinn
Polassium E 1.000 Al compounds
Calcium M 0.300 All compounds
Scandium 5 1.0 % 107 All compdunids
Titanium F 0.010 « All unspecificd compounds
M 0.010 Oxides, hydroxides, carhides, halites and nitrates
' ] 0.010 Strontitm: litanale {SrTiD_.,f
Vanadium F 0.010 All unspecified compounds
M 0.010 Oxides, hydroxides, carbides and halides
Chromium F 0.100 ATl unspecified compounds
M 0.100 Halides and nitrates
5 0.100

Oxides amd hydroxides

Note: Types FF, M and S denvte fast, moderate and slow absorplion from the lung, respectively.
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TABLE -V. (cont.) , '
\__
: Absorption Gut transfler
Elemenl Cumpounds =
1ype(s) factor [ -
Manganesc F 0100 All unspecificd Epm;mumis
3 M 0,100 Oaides, hydrosides, halides aml! nilrales
. lrun F (ERLEY Al unspecificd lﬁmnpt’luuds
M 0,100 Oxides, hydroxides and halides
Cobal M 0. 100 _All unspecified compoumnds
S (1.050 Oxides, hydroxides, halides and nitrales
Nickel i 0,050 All unspeeified compounds
M -0.050 Oxides, hydroxides and carbides
Copper F 0.500 Al unspecified inorganic compounds
M 0.500 Sulphides, halides and nitrates
- 5 0.500 Oxides and hydroxides
Zinc LAE 0.500 All compounds
Gallinm F 0.001 All unspecificd compounds
M 0,001 Oxides, hydroxides, carbides, halides and nitrates.
Germanium F 1000 - All unspecified compounds -
M 1.0043 Oxides, sulphides and halitles
Arsenic M 0.500 All compounds
: Selenium NE 0.800 All unspecified inorganic tnmp&unds
M 0.800 Elcmen'l_ul scleniwm, oxides, hydroxides and carbides
Bromine H 1.000 Delermined by combining cation
M 1000 Determincd by combining cation
! Rubidium F 1.000 All compounids
Strontium 3B 0.300 All ltnsimiﬁéd compounds
5 0310 Stromtium titanate (5rTiOy)
Yitrium M 1.0 % 100" All unspecified copipounds
] 1O % 0% Oxides and hydroxides
_Zircopium E: (.00 *All unspecificd compotinds
M 0.002 Oxitles, hydroxides, halides and nitrates
s a2 Zirconium carbide . .
Miobitm M 0.010 All unspecificd compounds
: - 5 0.010 * Oxides and hydroxides
Molyhdenui I 0.800 - Al unspecificd compounds
5 0.050 Molybdenun sulphide, oxides and hydroxides
Technetivin F 0. 800 © Al unspecified compouinls :

= M 0,800 Oxides, hydeoxides, halides and nitrates

- e - e - - . B S B B B R o e - e T R, e
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TABLE -=V. (conl.)

Element

%

Absorption  Gut trnsler
ype(s)

Gactor 1

Conptinuls

Ruthenivm

Rhodiuvm

Palladium

Silver

Cadmium

Indivm

Tin

Anlimony

Tellurivm

lodine
Croesium
Barium

Lanthanum
Ceritm

Prascodymium

Nemdyminm

o TH

eyl s

m =

TR - S < I <

F o T WETWBIZIHM eI wITwIT

0.050
0.050
0.050
0050
0.050
0.050
0.003
0.005
0.005
0.050
0.050
0.050
0.050
0.050
0.050
0.020
0.020
0.020
0.020

0.100
- 0.010

,0.300
0.300

.00
1000
0.100

5.0 % 107
5.0 % 107!
5.0 » 1074
5.0 % 107
5.0 % 10"
50 x 10!

5.0 % 1074
5.0 x 107

Aldl 1.|m|:cr:ili1:tll compotinds
Halitles

Oxides and hydroxides

Al unspecified compounds
Halides

Oxides and hydroxides

All unspecilicd compounds
Nitrales and halides

* Oxides and hydroxides

All unspecilied compounds and imetallic silver
Nitrates and sulphides

Oxides, hydroxides and carbides

Al unspecified compountds

Sulphides, halides and nitrales
Oxides and hydroxides

All unspecified eompounids
Oxides, hydroxidds, halides and nitrales

Adl unspecified compounds

Stannic phosphate, sulphides, oxides, hydroxides,
halides and nilrales

Adl unspecificd compounds

Oxides, hydroxides, halides, sulphides, sulplites aml
nitratcs

All unspecified compounds
Dxides, hydroxides and nitrales

All componinds
All compuounds
All compounds

All unspecilicd compounds

Oxides and hydroxides

All unspecificd compounts

Oxides, hydroxides and Muorides

All unspecificd compounds

Oxides, hydroxides, carbides and fluorides

Al unspecilicd compounds

Oxides, hydroxides, carbides and Muorides
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TABLE -V, (conl)

Absorplion  Gul transler

Elcment Connpertiils
Lypels) factur [
Promethium M 5.0 x 107" Al unspecilied eompounds
5 5.0 X 10°*  Oxides, hydroxides, earbides and fluorides
Samarium M L S [ T T compouns
Luropium M ©o5.0 % 10°Y ANl compounls
Gadolinium F 5.0 % 107" Al unspecified componnds
M 5.0 % 107 . Oxides, hydroxides and fluorides
Terbium M 5.0 % 107 All compounds
Dysprosium M 5.0 % 107 All compounds
Holmium M 5.0 x 10=* Al unspecified compounds
Grbium M 5.0 x 107 All compounds
Thulivm M 50 x 107 AN compounds 3
Yierbium M 5.0 % 10°*. Al unspecificd compounds
5 5.0 x 107*  Oxiiles, hydroxides and Nuorides
Luletium M 50 % 107" All unspecified compounds
5 5.0 % 10 Oxides, hydroxitdes and Muorides
Halnium Bt 0.002 All unspecificd compounds
M 0.002 Oxides, hydroxides, halides, carbides and nitrales
Tantalum M 0.001 All unspecified compounds
5 0.001 Elemental tantalum, oxides, hydroxides, halides,
carbides, nilrates and nitrides
Tungsien F 0.300 All compounds ;
Rhenium F 0.800 All unspecificd compounds
M 0.800 m.id:'m, hydroxides, halides and nitrates
Osmium F 0.010 All unspecified compounds
M n.010 Halides and nitrates
5 0010 _  Oxides and hydroxides
Tridlium F noin Al unspecified eompourds
M, 0.010 Metallic iridium, halides and nitrates
5 0.010 Oxides and hydroxides
Platinum F 0.010 Al compounds
Gold F 0.100 All unspecilied compounds
M - 0100 Halides and nitrates
5 0.100 Oxides and hydroxides
Mercury ' F 0.020 Sulphales
M 0.020 Oxides, hydroxides, halides, nitrales and sulphides
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TABLE =V. (cont.)

Absarption  Gul transfer

Element C:}I‘I‘Ip:mmls
type(s); factor [

Mercury B 0.400 All organic componils
Thallium F 1.000 All compounds
Lead F 0.200 All compounds
Dismuth F 0.050  Bismuth nitrate ¢

M 0.050 All unspecified compounds
Polonium §i 0.100 Al unspecilicd chmpounds

M 0.100  .Oxides, hydroxides and nitrales
Asiatine F 1.000 - Delermined by combining cation

M 1.000 Determined by combining calion
Francium F 1.000  All compounds 3
Radium * M 0.200 _MI compounds
Actinium F 5.0 % 10™  All unspecificd compounds »

M, 5.0 x 107*  Ilalides nnd nitrates :

3 5.0 x 107 Ogides and hydroxides
Thorium M 5.0 % 107 Al unspecified compounds -

5 2.0 % 107"  Oxides and hydroxides ~
Protactinium M 5.0 % 10°*  All unspecificd eompounds ; -

- 5.0 x 107" Oxides and hydroxides
| T
Uranium Bl 0.020 Mos! hexavalent compounds, €.g., UFg , UD;F; and
; UO4(NO3), -
M 0.020 Less soluble compounds, e.g., U0y, UF,, UCl, and
most other hexavalent compountds

S 0.002 Highly insoluble compounds; e.g., U0, and U0y
Neptunium M 5.0 x 107" All compounds
Plutonium M 5.0 x 107 Al unspecificd compounds

LS i.0 % 10°* Insoluble oxides
Americium M 5.0 x'10°*  All compounds
Curium M 5.0 % 107 All compounds ¢ ]
' i

Derkelium M 5.0 x 107 All compounds
Calilornium M 5.0 % 107" All compounds I
Einstcinium M 5.0 x 10 All compounds
Fermium M 50 % 100 Al compounds
Mendelevium M 5.0 x 107" All compounds
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TABLE -V Refer to IAEA SS-115(1996)
(Page number 166 - 201)

TABLE - VI Refer to IAEA SS-1 15 (1996)
(Page number 202 - 269)
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TABLE

LUNG ABSORPTION TYPES USED TO CALCULATE

COMMITTED EFFECTIVE DOSE PER UNIT INTAKE VIA INHALATION FOR
EXPOSURE TO PARTICULATE AEROSOLS OR TO GASES AND VAPOURS
FOR MEMBERS OF THE PUBLIC

ICRP Publication No. lor

Element h::;:::::;:m details of hinlfim::h: moilel
and absorplion Lypefs)

lHydrogen F, MY 5, G Publications 56, 67 and 71
Beryllium M, S Publication 30, Pan 3
Carbon F, MY, S, G Publications 56, 67 and 71
Fluarine F, M, 5 “Publication 30, Pan 2
“Sodivim I# Publication 30, Far 2
Magnesium M Plhblication 30, I'.'nit 3
Aluminium F, M Publication 30, Par 3
Silicon F,M, S Publication 30, Part 3
Phosphorus F. M Publication 30, Pant |
.Sulphur F, MY 5, G Publications 67 amd 71
Chlorine oM Publication 30, Pan 2
Potassium I'F Publication 30, Parl 2
Calcium F.M, S Publication 71
Scandium 5 Publication 30, Mart 3
Titanium F,. M, 5 Publication 30, Part 3
Yanadium F, M Publication 30, _J".'lrt 3
Cliromium- F.M, 5 Publication 30, Part 2

' Manganese M Publication 30, Par |
lron F, M" 8 Puiblications 69 and 71°
I'L'.‘uimll F, M*‘, s Publicativns 67 and 71
Nickel F, M" 5. G Publications 67 and 71
Copper F, M, 5 Publication 30, Part 2
Zinc F, M®, 5 Publicativns 67 and 71
Galljumn F, M Pulilication 30, Mart 3

* TFor particulates: F: fast; M: moderale; S: slow; G gases and vapours.
" Recommended default absorplion type Tor pacticulate aerssol when no specific infurmation is available
(sce HCRD Publication No. 71 (1996) (sce [ootnole 4 ).
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T;I"\BLE —~VHI. (conl.)

ICHE Publication Mo, [or

Element At detils of bivkinetic modcl
ey and absorplion 1y pe(s)

G:tmnlllluui F, M Publication 30, Part ]
Arscnig M ; Publication 30, Part 3
Selenium F° M,S Publications 69 and 71
Bromine F', M Publication 30, Part 2:
Rubidiom F Publication 30, Part 2
Strontium F, M". 5 Publications 67 and 71
Y ilrium M, S : Publication 30, Parl 2
Zirconium F, MY, -5 Publications 5;5, 67 and 71
Niobiuin : F, Mb S Publications ‘56, 67 and T1
Molybdenum E, M, S Publications 67 and 71
Technelivm : F, M® S Publications 67 and 71
Ruthenium | F.M%5G . ° - Doblications 56, 67 and 7!
Rhodium ; A F.M, 35 Publication 30, Part 2
Palladium F, M, § Publication 30, Part 3
Silver F.M" § Publications 67 and 71
Cadmium : ! FM,S Publication 30, I‘nr; v
Indium =y F, M * Publication 30, Part 2
Tin : F, M Publication 30, Parl 3
Anlimony F, M", 5 . Publications 69 and 71
Tellurium F, M 5. G Publications 67 and 71
Todine F% M, 'S, G Publications 56, 67 and 71
Cacsium ' ’ FP M, S "+ publications 56, 67 and 71
Darium ' I, M% S Publications 67 amd 71
‘Lanthanum ] ' F, M Publication 30, Part 3
Cerium F, M", 5 Publications 56, 67 and 71
Prascodymium i M, 5 Publication 30, Part 3
Neodymium M, 5 Publication 30, Part 3
Promethivm M, S : Publication 30, Part 3
S-aI'nnri.un: i M Publication 30, Part 3
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TABLE -VIIL. (cont.)

Element

Absorplion
lypefs)®

ICRP "ublication Mo, lor
details of hinkinetic nuslel

amd aliseption typels)

Europivim
Gadolinium
Terbium
Dysprosium
Holmium
Erbium
Thulium
Yiterbium
Luletium
Hafnium
Tantalum
Tungsicn
Rhenium
Osmium
Iridium
Platinum
Gold
Mercury
Thallium
Lead
Bismuth
Poloniom
Astaline
Francium
Radium
Actinium
Thorium
Protactinivm

Uranium

Publication 30, Marl 3
Publication 30, Part 3
Publication 30, Mart 3
Publication 30, Part 3
Publication 30, Part 3
Publication 30, Part 3
Publication 30, Par 3
Publication 30, Part 3
Publication 30, Part 3
Publication 30, Part 3
Publication 30, Part 3
Publication 30/ Part 3
Publicalion 30, Part 2
Publication 30, Fart 2
Publication 30, Part 1
Publication 30, Tart 3
Publication 30, Par 2
Publication-30, P'ad 2
Publication 30, Part 3
Publications 67 and 71
Publication 30, Part 2
Publications 67 and 7]
Publication 30, Part 3
Publication 30, Pan 3
Publications 67 amd 71
Publication 30, Part ]
Publications 62 and 71
Fu'l:;licmi-:gn 30, Part 3

Publications 69 and 71
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TABLE -VIIL (cont.)

ICRT Publication Mo, for

Element N:‘:I[:::;:" details of hiu1fin:|ie milel
andd absorption type(s)

Meptunium ; | LN N!h. S Fuhﬁl:;'l.inns 67 and 71
Plutonium - F, M®, § Publications 67 and 71
Americium , F, M", § FPublications 67 and 71
Lurium F.M" S Publication 71

Berkelium M Publication 30, Part 4
Californium M Publication 30, Part 4
Einsieinjum-® M Publication 30, Part 4
Fermium M : Publication 30, Part 4

Mendelevium M \ Publication 30, Part 4
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“"TABLE -X. EFFECTIVE DOSE RATE FOR EXPOSURE TO INERT GASES
FOR ADULTS®

Effective dose rale per unil

Muclide :L:E:ny‘:::ll"::l integrated air concentrativn
: _ (Sv-d Mg )" _
Argon
Ar-37 _ 5.0d - 4.1 % 10°1°
Ar-39 =i 269 a - o b (1l
Ar4] 1.83 h 5.3 x 1077
Kryplon
Kr-74 - 11,5 m 4.5 x 10
Kr-76 : 14.8 ' 1.6 % 107
Kr-77 74.7 m ' 3.9 x 107
Kr-79 : 1.46 d ; 9.7 x 10°1°
Kr-81 2,10 % 108 a 2.1 x 10"
Kr-83m . 7 1.83 h 2.1 x 10-9
Kr-85 10.7 a 2.2 x 1o
Kr-85m ' F o ledARh 3 5.9 % 10°'
Kr-87 . o BTN 3.4 x 107
Kr-88 _ 2.84 h : 8.4 % 10
Xenon
Xe-120 40.0 m = 1SN10:%
Xe-121 40.1.m 7.5 x 10°°
Xe-122 ' 20.1 h 1.9 x 10°'°
Xe-123 : 2,08 h 2.4 % 10°°
Xe-125 - 17.0 h 9.3 x 10710
Xe-127 e e NG 9.7 x 10°1°
Xe-129m 80d : 8.1 x 10-!
Xe-131m Hed 3.2 % 1wt
Xe-133m : U 1 LA 1.1 x 10°'°
Xe-133° : 5.2:1 d i.2 x 1o°'?
Xe-135m 153 m 1.6 % 10°°
Xe-135 9.10 h 9.6 % jo-10
Xe-138 14.2 m 4755107

* Applicable 1o both workers and adult members of the public.
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. PROVISIONS OF HELSINKI DECLARATION APPLICABLETO MEDICAL RESEARCH
} INVOLVING THE USE OF 10NIZING RADIATION

Secnion 1
"Hasic Principles

fl

{1} Hismedical research involving human subjects shall eonform to generally accepted scientific
- printiples and shall be based on adequately performed laboratory and animal experimentation
anid «n a thorough knowledge of the scientific literature.
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{2} The design and perfurmance of each expertmental procedure invalving human subjects shall
be dearly Topmnulaed inoan expenmental protocol which shall he ransmitted to a specially
appurinted |!!_|!.|:|1|:m|1:nl committee lar considéernion, comment and guidance.

{3} Biomedical vessarch involving human subjects shall be conducted only by scientifically
qualified persuns ard under the supervision of a clinically competent medical person. The
responsibnlity for the humein subject shall always rest with o medically qualilied person and never
rest un the subject o the research, even though the subject has given his consent,

(4] Binmedical rescarch invalving human subjects shall not legitimately be carried out unless
© the impestance of the abjective is in proportion 1o the inherent risk 1o the subject.

{51 Every biomedical research project involving human subjects shall be preceded by careful
asiessment of presicrable risks) in companson with foreseeable bencfits to the subject or 1o
uithers. Cuncern [or tne interesis of the subject shall alvways prevail over the interest of science
and sociely.

{6) The right of ife n.:sulur:h subject 1o'safeguard his intcgrity shall always be respected. Every
precaution shall be taken 1o respect the privacy of the subject and lo minimize the impact al the
study on the subject’s physical and mental integrity and on the personality of the subject.

. {7t Doctors shall ahstain from engaging in research projects involving human subjects unless
they are satisfied thut the hazards involved age belicved to be predictable. Doctors shall cease any
investigation il the hazards are found to outweigh the potential benelits.

: r
{8) Tn publication of the results of his research, the doctor shall preserve the accuracy of the
resulis. Reporis of ecperimentation nat in accordance with the principles taid down in this
Declaration shall not be accepted lor publication, ' :

{9) Inany rescarch on human beings, each potential subject shall be adequately infarmed of the
aims, methods, anticipated benelits and potential hazards aof the study and the discomlon it may
entail, He shall be informed that he is at liberty to abstain from participation in the study and that
he is free 10 withdraw his consent 1o panicipation.at any time. The doctor shall then obtain the
suhject's [reely given informed consent in writing.

{101 When ohiaining informed consent for the research project the doctar shall be particularly
cautious if the subject is in a Jependent relationship to him or may consent under duress. In that
case the informed consent shall be obtained by a doctor who is not engaged in the investigation
and who is completely independent of this official relationship.

{11) In case of legal incompetence., informed consent shall be obtained from ihe legal guardian
m accordance with the law, Where physical or mental incapacity makes it imj ossible 1o obtain
informed consent, or when the subject is a minor, permission [rom the responsible rlative
replaces that of the subject in accordance with the law, .

{12} The research protocol shafl always contain a statement of the ethical consideratioas

involved and shall indicate that the principles enunciated ia the present Declaration are complied’

with.
Secmon 11

Principles of Medical Research Combined With Proy csional Care

{12} In the treatment of the sick person, the doctor shall '*+ free 10 use 4 new diagnostic and

therapeutic measure, if in his judgement it offers hope of wing life, re-cstablishing health or
alleviating sullering. o

(14) The potential benefits, hazards and discomiort of a new method shail be weighed against
the advamtages of the best current diagnostic and therapeutic methods.

t15) Inany meidical siudy. every patient—including those of a control group, if any—shall be

assured of the hest proven diagnostic and therapeutic method.

{16) ‘Thic wefusal o the patient 1o paricipale ina shudy shal! sever interfere with the doctor-
patient relationship,

{17) I ihe doctor considers it essential not to alutain informed consent, the specific reasons for

this proposal shall be stated in the experimental protocul for transmission 1o the independent
commillee, . i ;

{14] ‘The doctor can combing medical research with professional care, the ohjective being the
acyuisition of new medical knuwledge, ouly to the extent that medical research is justificd by its
. potential diagnustic or therapeutic value for e patient, :
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GUIDANCE LEVELS OF
DOSE, DOSE RATE AND ACTIVITY
FOR MEDICAL EXPOSURE

_ fofeest s™iites Frits simt

GUIDANCE LEVELS FOR
DIAGNOSTIC RADIOLOGICAL PROCEDURES

TABLE -1. GUIDANCE LEVELS OF DOSE FOR DIAGNOSTIC
RADIOGRAPHY FFOR A TYPICAL ADULT PATIENT

Examination ! Entrance surface dose
v per radiograph®
(mGy)
AP . 10
Lumbar spine LAT 30
LSS 40
Abdomen, intravenous urography AP: ' 10

and cholecystography

Pelvis AP 10

Hip joint ) AP 10
Chest ; PA 0.4
: LAT 1.5

Thoracic spine AP 7

: LAT : 20

Dental : Periapical 7

AP 5

Skull : fu RPN 5
LAT 15

Notes: PA: posterior-anterior projection; LAT: lateral projection; LSJ: lnmbo-sacral-joint
projection; AP: anterior-posterior projection.

- In air with backscalter. These values are for conventional film-screen combination in the
relative speed of 200. For high speed film-screen combinations {(400-600), the values
should be reduced by a factor of 2 10 3,
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TABLE . -Il. 'DOSE GUIDANCE LEVELS FOR COMPUTED TOMOGRAPHY
FOR A TYPICAL ADULT PATIENT

S Multiple scan average dose®
Examination.

(mGy)
Head al
Lumbar spinc . 15
Abdomen = 25

* Derived from mecasurements on the axis of rotation in water cquivalent phantoms, 15 cm
in length and 16 cm (head) and 30 cm (lumbar spine and abdomen) in diameter.

TABLE Il ° DOSE GUIDANCE LEVELS FOR MAMMOGRAPHY FOR A
TYPICAL ADULT PATIENT

Average glandular dose per cranio-caudal projection®
I mGy (without grid)
- 3 mGy (with grid)

* Delermined in a 4.5 em compressed breast consisting of 50% glandular and 50% adipose

tissue, for film-screen systems and dedicated Mo-target Mo-filter mammography units.

TABLE- -IV. DOSE RATE GUIDANCE LEVELS FOR FLUOROSCOPY FOR
A TYPICAL ADULT PATIENT :

: Entrance surface dose ratc®
Mode of operation 2 :

(mGy/min)
Normal , 25
High level® 3% — 100

* In air with backscatler.

b For (luoroscopes that- bave an optional ‘high level’ operational mode, such as (hose
frequently used in interventional radiology.
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‘ FUIIMNLI LEVELS FOIt MEINCAL EX (POSURE

GUIDANCE LEVELS FOR

DIAGNOSTIC PROCEDURES IN:NUCLEAR MI"I“JICIN!

TABLE

'-V. GUIDANCE LEVELS OF ACTIVITY FOR PROCE DLFRI S IN

NUCLEAR MEDICINE FOR A TYPICAL ADULT PATIENT

Ml usual

i |- 5 + i o=
Test o """ Chemical form® activity per 1est®
nuclide ’ :
(MDe)
Bone
Bone imaging T Phosphonate dnd 600
Phosphaic compounds
Bone imaging by single PTe™  Phosponate and B0O
photon emission compulerized Phosphate compounds
tomography (SPECT)
Bone marrow imaging 1™ Labelled colloid 400
Brain
Brain imaging (stalic) e TeO} 500
*Tc™  Diethylenetriaminepenta- 500
acetic acid (DTPA),,
gluconate ind glucoheptonale
Brain inmgi;lg (SPECT) B Ve BOO
Te™  DTPA, gluconate and 800
glucohicplonale
2 it Examelazime 500
Cerebral blomd Now "Xe I isolonic sodium 400
o chloride solution
“Te™  Hexamethyl propylene 500
amine oxime (IIM-PAO)
Cislernography "In  DTPA 40
Lacrimal
Lacrimal drainage ra™ S ToEy 4
: Ppe™  Labelled colloid 4
~Thyraid
Thyroid imaging #Te™  TecO; 200
il e 20
Thyroid metastases i) T s 400
{alter ablation)
Parathyroid imaging T TR, ehloride 80
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2N (econl.) -
- g Mazimum usual
Radio- " i 3=l S
Test lide Chemical furm aclivily per tesl
nuct I:MHL]}
Lung
Lung ventilation imaging M Gas: GO0
"Tc¢™  DTPA-acrosol 80
Lung ventilation study et 'Gns 400
TXe Gas 200
Lung perfusion imaging MKr™  Aqueous solution 6000
“Te™  Human albumin 100
(macroaggrcgales or :
microsphcres)
Lung perfusion imaging F7e¢™  Human albumin 160
(with venography) (macroaggregales or
_ microspheres)
Lung perfusion studics BiXe Isotonic solution 200
|
'WXe  Isotonic chioride 200
] + solution |
ILung imaging (SPECT) ®¥Te  Macroaggregated albumin 200
(MAA)
Liver.and spleen -
Liver and spleen imaging PTc™  Labelled colloid 80
Functional hiliary system #Tc™  Iminodiacelates and 150
imaging . cquivalent agents
Spleen imaging T Labelled denaturated 100
. red blood cells
Liver imaging (SPECT) FTe™  Labelled colloid 200
Cardiovascular i :
First pass blood Mow Bre™  TcO; 800
studics Pre™  DTPA - 800
" ec™ -Macroaggregated globulin 3 400
Blood pool imaging Te™  Human albumin complex 40
Cardiac and vascular P Tc™  Human albumin complex BOO
imaging/probe studics ;
Myocardial imaging/probe PTe™  Labelled normal red blood 800

studics

cells
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GUIDANCE LEVELS FOR MEDICAL EXPOSURE

TABLE -V. (cont.)

Maximuim usual

Radio- = P
Test l,ﬁ Chemical form® aclivity per test”
nuclide -
(MBq)
Myocardial imaging PTe™  Phosphonate and 600
2 phosphate compounds
Myocardial imaging #Tc™ Isonitriles 300
pEEET) 2l 1+ chloride 100
i Vel thsphunalc and B0O
~ phosphate compounds
. PTc™ Isonitriles 600
Stomach,
gastrointestinal tract :
Stomach/salivary gland Pre™ TeO,” 40
imaging
Meckel's diverticulum We® Te0, 400
imaging '
Gastrointestinal bleeding #Tc™ . Labelled colloid 400
#Te™ Labelled normal red blood 400
" cells
Oesophageal transit and HTe™  Labelled colloid. 40
refux ®Tc™  Non-absorbable compounds 40
Gastric emplying #Tc™ Non-absorbable compounds 12
: "'n - Non-absorbable compounds 12
"p™  Non-absorbable compounds 12
Eildney,. nrinary syslent
and adrenals
Renal imaging ¥Te™  Dimercaplosuccinic acid 160
Renal imaging/renography AT D'Tl’_h, gluconate and - 350
glucohcplonate ;
PTc™ Macroaggregated glui:mlin 3 100
12y O-iodohippurale 20
Adrenal imaging ™Se  Selenorcholesterol B
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lat: 1
TABLE -V. (conl.)
: Maximum nsual
Radio- : - it b
Tesl .. Chemical lorm aclivily, per lest”
nuclide
(MD)
Miscellaneos
Tumour or abscess “Ga Citrale 300
imaging M1l Chloride L11]
Tumour imaging "re™  Dincrcaplosuccinic acid 400
Neurocctodermal tumour T Mela-iodo-benzyl 400
imaging guanidine
4 Meta-iodo-benzyl guanidine 20
Lymph node imaging P Te™ - Labelled colloid 80
Abscess imaging. ¥1e™  Exametazime labelled while 400
: cells
'""In  Labelled white cells 20
Thrombus imaging N Labelled platelets 20

" In some countrics some of the compounds are considered obsolete.

® In-some countrics the typical values arc lower than those indicated in the lable,

GUIDANCE LEVEL OF
ACTIVITY FOR DISCHARGE FROM HOSPITAL

TABLE . -VIL GU]DENCE LEVEL FOR MAXIMUM ACTIVITY FOR
PATIENTS IN THERAPY ON DISCHARGE FROM HOSPITAL

Radionuclide Activity
(MBq)
lodine=131 1100" .

* In some countrics a level ol 400 MBq
is used as an cxample of good praclice.
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SCHEDULE XII/S%R@-50

RADIONUGLIDE CONTAMINATION LEVELS IN FOOD ITEMS,fodder and
aqricullural inputs.

31 4, ot e iR witel cosiE T SeifEfosits vad sl

.|Radionuclide Targel Organ Limils of radionuclide
: : concentralion level
(Ba/KKg)
Milk powder Qther Food
- & Dalry Pro- Malerials**
[ ducls®

Cesium-137 whole body (infanVadull) 95 50
Cesium-134 whole body (adull) - -
Stronlium-90 ‘bone surlace (infant) - -
{lodine-131 thyrold (infant) ) - -
Plutlonium-239 bone surlace (infanl) - -

Milk Powder .and Dairy Products (Milk Powder, Condensed or
Concentrated 'Milk, Cheese, Ghee, Butter, Cerelac, Ovaltinds
Maltova , Horlicks, Farlac and olher Milk Producls, elc.).

Other Food Malerials (Rice, Wheal, Reap Seed, Fish, Meat, Pulses,
Onion, Garlic, Spices, Vegetables, All Edible Qils, Drinks and
prinking water and other Food Materials), - '

The radioaclivilies of all the imported ilems of food malerials are
considered in the 'form they arrive in the port without any further
dilution, concenlralion or processing.
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- . SCHEDULE XIV/e%f3@-38

W @19 AT et sfaae 1o &fead it
DOSE LEVELS AT WINCH INTERVENTION
IS EXPECTED TO BIE UNDEITAICEN
UNDER ANY CIHCUB'I_S'I‘ANCES

Acule expusures

Organ or lissue Projected absorbed dose (o the organ
or lissue in less than 2 days
[ ' 4 (Ciy) ;
Whole body (bone marrow) 143
Lung _ 0
Skin |l 3 "
'I'hyruil;l_. . - __5_.
| Lens U[:“lt: cye . ) 7S
LGﬂun_tlﬁ, ' 3

The possibility of deternrinistic effects for doses grealer (han about 0.1 Gy (delivered
over less than 2 days) lo the foctus should e taken” into account in consideting (he
Justification: and optimization oF actual intervention levels Tor immediale profective action.

Chronic exposures

Organ or lissue ' Equivalent dose rate (Sv y™)

I Gonads ' - 02

Lens of the cye 0.1

Bone marrow .4
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) Although the coneepl ol action fevels for chronic exposure situations is of more:
peneral application. so far an international - consensus on numerical values only exists in
tespeel ol radon. Guidelines are thetefore only given for chronic exposie 1o radon. ™

Radon in dwellings
2) Oplimized action levels relating to chronie exposire involving radon in dwellings
should,in most situations, fall within o yearly average coneentration  of 200 to 600 By
I . ¥ "
ol “ R in air, :

Radon in workplaces

3) The action level Tor remedial action telating (o clronic exposire situtions involying
radon in workplaces is a yearly average coneentration  of 1000 By of 2Rn per cubic
melre of air'

The Internalional Commission on Radiclogical Protection has recommehded thal the action levels lor occupalional

exposure lo radan can fall In (he range 500-1500 Bg.m?, (Sen Inlernallonal Commission on Nadiation Molecllon;
1GNP Publicalion No. G5; Protection against RMadon -222 sl | lome and al Work; Annnls of the ICNP, Vol. 23, No. 2,
Mérgnmon Fresa (1992)), . : :
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