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Release Guide of Clearance Level for Solid Radioactive Waste

Abstract

On Dec. 29 2004, the Fuel Cycle and Materials Administration, Atomic
Energy Council of Taiwan enacted the “ Management Rules of Clearance
Level for Solid Radioactive Waste.” Article 4 of the Rules provides that
the radioactive wastes that are under clearance level can be released. For the
release such radioactive wastes, the applicant should propose a release plan
to the competent authority for approval before starting the release.

According to Article 4 of the Rules, this project will aim to draft the
application guidelines and call for review and communication workshops for
release of radioactive wastes under clearance level in Taiwan by referring to
international criteria and experiences. Moreover, this project will move
along with international development to research further on measurement
and analysis of very low radioactive wastes to work out systematic analysis
and data organization to fully carry out the management of radioactive
wastes under clearance level in Taiwan.

According to scheduled tasks and timetables of the project, this final
report describes main achievements including (1)the investigation results on
types and quantities of the very low radioactive wastes of Taiwan’s nuclear
power plants, (2)international development on measurement and analysis
methods for very low radioactive wastes, (3)establishment of wastes
measurement procedures and (4)drafting of guidelines on clearance level for
radioactive wastes plan.

Keywords: clearance, free release project guidance, very low radioactive waste.
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Bl = + ~ Canberra SGS Segmented Gamma Scanner
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Bz -+ Canberra TGS Tomographic Gamma Scanner

Bl + - Ortec TGS Tomographic Gamma Scanner

&9



wi
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Heavily

Shielded Maximum
Assay Assay Uncertainty | Worst Case Transmission | Measure Time | Sample Size
Instrument | Instrument Range Errors Applicable Waste Type Source {200 L drum) (typical)
NO or Large boxes
Low density, multiple ; 4 : . (e.g.. 4'xd'x8")
ISO-CART 10% — 50% >500% e S;Zirﬁanttilc?rl'n 10 min. typical via multiple
measurements
Low density, relatively
QED 15% — 25% >500% homogeneous, Suitable for NO 10 min. typical | 208 Liter Drum
Ifree release screening.
Low/Intermediate density, _Yes oF 208—400 Liter
SGS 10% — 30% >500% rehﬁvely homégenﬁous ; Differential 20-30 min.** Drim
- i Attenuation
Low/Intermediate density,
Shielded o _ A " relatively homogeneous. 3 .. | 208-400 Liter
SGS e L Suitable for free release = S o Drum
screening.
o — 209 e Low/Intermediate density, o :
TGS 5% - 20% 50% hstiganeous, Yes 40-60 min. 208 Liter Drum
Low/Intermediate density,
Shielded % i CiE hetergeneous. o g
TGS 5% — 15% 50% A . Yes 40-60 min. 208 Liter Drum

screening.

“Larger errors result only from poor counting statistics.

**For a single detector system.

Blz + = Ortec TGS Tomographic Gamma Scanner
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27 Kp RARALP E2 LR 2F e

PRIGE!
Ni-63/Co-60 11 Sr-90/Cs-137 4.3
Ni-59/Ni-63 28-3 An-241/ 5,17 15 0. 456
Fe-55/Co-60 1. 83 Pu-238/ 117 15 0.35
Nb-94/Co-60 4E-3 Pu-239+240/ 417 15 0.15
C-14/Co-60 4. 283 Pu-240/Pu-239 1.8
H-3/Co-60 3. 284 Pu-242/Pu-239 3. 4E-3
C1-36/Co-60 3. TE-6 Cn-244/ g, 17 15 0. 04
Sb-125/Co-60  1.9E-3 Pu-241/An-241 43.3
Te-99/Co-60 5. 986 WU/ 0. 004
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F-18 74 min. | 10 Bq/g 0.806 1 Sv/h 2.948 1 Sv/h FDG
Rb-81  |458h |10Bg/g | 0.501 £Svh 1.600 £Svh | Rb/Kr
Ga-67 |326d |100Bg/g | 1308 £Svh 2251 ySvh | Citrate
S-89  |505d |100Bgg | 0.011 zSvh 0.005 12 Sv/h StCl,
Tc-99m |6.02h |100Bg/g | 1.195 4 Svh 1.062 £Svh | MDP
In-111  |2.83d |100Bg/g | 3.474 4 Svh 6.098 £Sv/h | DTPA
1123 13.13h | 100Bg/g | 1.565 1 Sv/h 1.869 £Svh | Nal
1-131 804d |100Bg/g |3.166 1 Svh 9.895 1 Sv/h

TI201 | 73.06h | 100 Bg/g | 1.008 1 Sv/h 0293 uSvh | TICI

ﬁ%’i@ Yot 1 [BRE0 kg » SRR B8 SAPFEEIER A DRV P
: l’l | o

EREHH - BEHHIRS510 em 0 F1260 cm FJ 150 cm > His[ FAETERESHYE0.3 em > B
BV £ DRV PR FlIEGE L B R Pt

Sr-89t%pure 8 ; Rb-81V 'rﬁ'iﬁl (0.19 MeV,0.446 MeV) ; F-187V 'rﬁ'iﬁl (0.511 MeV)

TI-201Y 7 {£1(0.135 MeV,0.167 MeV) 1
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ek A RKFRIER TR

HBHERBOE PR IIERE G RBEARLS DL L EE o X dieh
T ORRFRERMBEANFEELRTS S RARAE AT T M RT 2 T B
FIHR 2 f 0k & 4p 31k T (derived concentration guideline level, DCGLs)#
FlenA B R o blde 5 30 € 45 54 @ P 2 Fuak 33 & £ & (Multi-Agency
Radiation Survey and Site Investigation Manual, MARRSSIM)& 2% £ 1< 1§ iRk
A& (minimum detection concentration, MDC) & %3 -]: ** DCGL(¥* % = ** CGL &1

10 % ~ 50 %) «

<

«‘m\«-
cff’r
\‘&r

T oo A B P 5 ¥ty £ Pl eh MDC 3+ & o4 i MDC &2t & 2_ (2 L
FHGHR S 2 e R ORE BAG FRER 22 RRS BRI RE
A7 A s MDC 3 B 2 jRrf B 412 2 o 2 ¥ AR FLFHy - ¥ g

AN
C \-

o iFfe R BAo @ iE 5% T P ik (conveyorized survey monitors, CSM) e
1.#% 5 MDC
- 4. MDC &8 ¥ & F i 1§ B2 B R R ER(TIS %
TR BB P ER) MDC i g BRHFMHOGEF ~F F - ERFF)fvik%k
PlEARZ F]F (2 456420 A5~ BRI Wik BEEHR - SRS PR 2 4 g ok
F(HehH2 psfr))m oo
MDC 3% iz 2 38 40 (NCRP 1985) :

i
M= S e <7

Aok GECEBEGREF BRRSBRZ TR D )
i BORHREDE R FRL MDC B 250 4T

3%4.65,/C
MDC :TB
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G PRI R TREREE 2t B
SECE S TR L IEONE R BOE SR YT

CHF B2 AGIPEFER A B MDC # 00T N4 5

T
3+ 3.29\/RBTS+B 1+ ;*B )

B

MDC =

KT g
m Rp & # B ot o
Top% TpA Wl 5 A2 4 B o @ F o
2%+ 5 2 e MDCs
-~V RREE T EE MY PRI (MDCR) MR R
szis o MDCR % - & 5|3 ¢ $245 4 & W B CREF TR
P N
2.1 £ 4 1§ % E2 5 MDCs
A s 2 s MDC ¥ 10T 0 8

_ MDCR
'\/;eies

M B AT /EIJ;‘L ﬁ';;f,“ 1\/[I)CR(C/IT1)sz ™ ,ﬁ 2

/7 MDC

MDCR =d" * /b, x (60 /i)

H

d'=1 5| ip (2 7 S MARRSSIM 4 6.5 {7 1)
b=pL 2 FF crn# § 2t ik
=R YR R 2 5 4B A GLF B 100 cm®) 2 BLEE FF(S)
e= R FA M Erk(RE )
e—% o S (& H )
p= % Freg (i F P~ 0.5)
212 425@% 58 6]t BHss GDP-2 5 (1.2 %)% Tc-99
2 FE 0K Bird GDP-2 5 £ (1.2 %)% Tc-99 il # Bock » ¥ %3 o
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22 Bixte %

CSM ¥4 MDC ¥

MR g T o 3255 CSM ## MDC h48ics 35 6 i ~ »e
2R A ) o B AN ) R R B B (LA

RS BEGHR2ZELT A PR RRERF TR 2 Ra ik

R0 b AR AL A L 2 A R S BT e R AT

£ i E(CSM)2 ## MDCs
PR R3hs BR A CSM g $

XERF it 2 BERER)
MDC = P

Fof x S
1. @7 5 601 B4 s GDP-2 5 44 (1.2 %)% Te-99 chid #4 Brc

TSP BT B (MeV) A B e e, R

Tc-99 b % /0.085 0.7082 0.30 0.25 5.3E-2

U-238 e 15 /4.2 0.1077 0.32 0.25 8.6E-3

Th-234 B /0.0435 0.1077 0.20 0.25  5.4E-3
Pa-234m b /0.819 0.1077 0.58 0.50 3.1E-2
U-234 e 15 /4.7 0.1728 0.32 0.25 1.4E-2

U-235 s /4.4 0.0084 0.32 0.25 6.7E-4

Th-231 B #/0.0764 0.0084 0.29 0.25 6.1E-4
G 4y B e 1.1B-1

22, % T ik BdFhd GDP-2 54 (1.2%)% Tc-99 chid 5 B 5

Ve bt PR 45 T 304 £ (MeV) T30 #K ¢ e, v 2k ¥
Tc-99 f 5 /0.085 0.7082 0.05 0.25 8.9E-3
U-238 o 15 /4.2 0.1077 0.02 0.25 5.4E-4
Th-234 E % /0.0435 0.1077 0.025 0.25  6.7E-4

Pa-234m f/0.819 0.1077 0.12  0.50  6.5E-3
U-234 o i /4.7 0.1728 0.02 0.25 8.6E-4
U-235 o 15 /4.4 0.0084 0.02 0.25  4.2E-5
Th-231 b /0.0764 0.0084 0.045 0.25  1.8E-5

4 e ak 1.8E-2
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