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Consideration on supplementary matters when preparing
radioactive waste self—-disposal

Kyung—Jae Lee', Sung—woo Park’, Young—Jae Park' and In—Sik Park?

!Department of Nuclear Medicine, Bun-Dang Seoul National University hospital, Seoul, Korea
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Purpose Recently, in the process of examining the self-disposal of radioactive waste by the Korea Institute of Nuclear
Safety, it is difficult to reach the final approval process for self-disposal. In connection with this, we intend to
increase the processing efficiency of self-disposal and strengthen safety by analyzing cases of recent
supplementary matters.

Materials and Methods  From 2018 to 2021, we compare and review a supplementary requests that preparing the procedures and plans
for the self-disposal of radioactive waste by 20 institutions. In this regard, based on the provisions of the Atomic
Energy Safety Act, we derive a detailed proposals for the self-disposal of radioactive waste by arranging the
review processing period calculation and supplementary requests that occurred during the review process.

Results  The representative supplementary requests of the Korea Institute of Nuclear Safety are the calculation of the
storage period by type and nuclide of radioactive waste, the contents of the packaging container, the RASIS
reporting method, the planned storage method for self-disposal, confirmation of the final disposal company, and
the storage period of the waste filter Calculation, radioactive labeling, etc. And it is emphasized as important.

Conclusion  The expected effects of the guidelines reflecting the latest supplements include reduction of the time required
for document preparation and increase of work processing efficiency, improvement of storage efficiency in the
radioactive waste storage room, and economic cost reduction. If the radioactive waste self-disposal guideline
presented in this study is applied to the field, it is thought that it will be helpful in improving the work efficiency
of those who are experiencing difficulties.

Key Words  Radioactive waste, self-disposal plan, supplementary matter
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Fig 1. This figure is complementary list.
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1. PRE Filter 27| 7F AH H (?_|-)
7428 7 a2z 47 [ D _ AojgRER
o E Tc-99m 1125 F-18 1-123 Ga-68 Lu-177 ¥-90 Ho-166 Zr-89 1-131 F-18
:‘E%E“f:j) 11,116,095 7911 774,233 558,700 21,127 67,155 21,330 185 2,109 3,777,700 17,316,000
E-E1£§§' 99.90% (EHOR Z0S 54 FHE)
= - BlitE 1.00E-07 | 1.00E-04 | 1.00E-04 | 1.00E-04 | 1.00E-03 ‘ 1.00E-03 | 1.00E-07 ‘ 1.00E-07 | 1.00E-03 I 1.00E-04 1.00E-04
RA o ALEE FPCE E MBI HGMEE « HEC HAE x UHS ZUE
-_ o .--- == Bg 1,111,610 | 791,100 | 77,423,300 | 55,870,000 | 21,127,000 ‘ 67, | 2,109,000 3??_?70_000 1,731,600,000
= S/TE HAE  (BEERE, GMSST0 SRS HAYHY OE 5|48 A Radicisotope, 32(5), 260-269 (1 [ )
7 8E 22 OB} BT
HE Te-99m 1125 F-18 1123 Ga-65 Lu-177 ¥-90 Ho-166 Zr-89 1-131 F-13
PRE Filter 27 (g) 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100
Frame X2t 23(g) 500 500 500 500 500 500 500 500 500 500 500
M= B
(H HE O EASES Frame 222322 158220 154,846 60 111,740.00 4225400 134,310.00 427 0.04 4,21800 755,540.00 | 3,463,200.00
H|2|st £ Hq)
HE2] BT (day) 025 &80 0.08 055 0.05 6.8 27 1.12 327 3 0.08
hours 6.02 183 132 1127 646 268 7841 183
an o 3 %!*}%,(%E 2,667.86 189364 185,815.92 134,088.00 50,704.80 161,172.00 512 0.04 5,061.60 906,648.00 | 4,155,840.00
B x 12 PSR )
THHHME HBEsE 100 100 10 100 o1 100 1000 100 o1 10 10
I=lof1/2)*n
Inil/10) -328 -294 -983 -7.20 -13.14 -739 527 772 -10.83 -1 -1294
In(1/2) 0.693 -0.693 -0693 -0.693 0693 0.693 -0.693 -0.693 -0.693 -0.693 -0.693
n=In{l/le)/In(1/2) 474 425 14.18 1039 1896 10.66 761 -11.14 1563 1647 1867
M7’ 12 2549 11 57 09 725 4 FA 51.1 1318 15
(SE2) HIE 10/2R) 2558 M =
Fig 3. This figure is PRE Filter calculation of storage institutions.
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2. HEPA Filter 23t7[7H 43
AETEE Aojt 47| Azgy |yogees
B Te-98m 1125 18 1123 Ga-63 Lu-177 Y-30 Ho-166 Zr-89 1131 F-18
S=d oot
Pre, HEPA, Carbon i B 11,116,095 7311 774,233 558,700 21,127 67,155 21,330 185 2,109 3,777,700 6,000
Charcoal Zh2H AE At 2HMBa)
s Sl | I_ e
UEEYLE: 9990% (2=Hog IT 4 7HE)
HiE 1.00E-07 | 1.00E-04 ‘ 1.00E-04 | 1.00E-04 | 1.00E-03 | 1.00E-03 | 1.00E-07 | 1.00E-07 | 1.00E-03 | 1.00E-04 | 1.00E-04
HUH gRyasY MBI AALBE « A3 HME x B ELE
Bq 1,111,610 | 791,100 ‘ 77,423,300 | 55,870,000 | 21,127,000 | 67,155,000 | 2,133 | 19 | 2,109,000 |377__773_000| 1,731,600,000
HAE  (BEA, TASETS SRY HIWEN G U|ME LY Radicisotope, 32(5), 260-269 (1983))
w7y 7 ey b7 AREYE |Aoj@REs
e Te-38m 1125 F18 1123 Ga-63 Lu-177 Y-30 Ho-166 zr-89 1131 F-18
PRE Filter 271(g) 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000
Frame H|2/3 £7(g) 10,500 10,500 10,500 10,500 10,500 10,500 10,500 10,500 10,500 10,500 10,500
Bl Y AHS{Bg/g)
(HEE JYYAST/ Frame 105.87 75.34 737365 532095 2,01210 639571 0.20 0.00 20086 3597810 | 16491429
T HeIE 23i(g)
HEC $HG7(day) 025 60.00 0.08 055 0.05 6.80 270 112 3.27 8 0.08
hours 6.02 183 132 1127 645 2658 7841 1.83
S Ao 127.04 9041 884838 6,385.14 241451 7,674.86 024 000 24103 4317371 | 19789714
[HEMS x 12 FHEXEE) ; : { , 897
TAHHME HESE 100 100 10 100 01 100 1000 100 0.1 10 10
I=lo(1/2)2n
In(i/io} 024 0.10 679 416 10,08 434 832 1076 779 -837 989
In(1/2) -0.693 0593 0,693 0693 -0593 0693 0.693 0633 0693 -0.693 -0.693
n=In{l/lo}/In(1/2) 035 015 973 6.00 14.56 6.26 12.00 -15.53 11.24 12.08 14.28
237\7H(E) 01 Al 08 33 07 426 Al A 367 96.6 11
(SE2 HE 102, 43¢ 97¢ 2g

Fig 4. This figure is HEPA Filter Calculation of storage institutions.
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3. Charcoal Filter E?—_U'P‘J AbE

FEPTE Aoz 47 NEwy |Aogzee
Tc-99m 1-125 F-18 1-123 Ga-88 w177 ¥-90 Ho-166 Zr-89 1-131 F-18
nieess | 7911 a2z | sssroo | 21027 67,155 21,330 185 2108 | 3777700 | 17316000
9990% (2+H22 g 7 7HY)
B LE 1.00E-07 | 1.00E-04 | 1.00E-04 | 1.00E-04 | 1.00E-03 ‘ 1.00E-03 | 1.00E-07 | 1.00E-07 ‘ 1.00E-03 | 1.00E-04 | 1.00E-04
HEH HYYASY ALBTITE AN B « HES HiE « UHE ZUE
Bq 1111610 | 7e1100 [ 77423500 [ ssemoo00 [ anizroo0 [erssseo [ a1z [ 1o at0s000 [amnrrocco]rsiecoone
SiiE (RERE, SASEE0 SR ROYE0 G2 548 M Radioketope, 3215, 260-268 (1983)
718y 72 EEER ] AeEy |[Mojgees
2z Te-99m 11125 F18 1123 Ga-68 177 .90 Ho-166 ) 14131 F.18
PRE Filter 271(g) 45,000 45,000 45,000 45,000 45,000 45,000 45,000 45,000 4so00 | 4so00 | aspo0
Frame H2& 2H(g) 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000
HI® A=(Bg/g)
(UG QAR Frame | 5558 3956 serar | o27esso | 1osess | zasers 011 000 10545 | 1888850 | 8658000
Aol )
=E0 ) 025 60.00 008 055 005 680 270 112 327 500 008
hours 6.02 1.83 132 1127 846 2638 7841 183
ZEAE YASEE 86.70 47.47 454540 3,352.20 1,267.62 4,029.30 0.13 0.00 126.54 22,666.20 103,896.00
(BISMS x 1.2 ZHEXHE) d 47 645 ,352.2 (267 ,029. A L x 22,666.21 X
HHHE HE5E 100 100 10 100 01 100 1000 100 01 10 10
i=ioi2itn I g
Ini1/10} 3 = o= = -6.14 -351 -945 -370 896 1141 -7114 773 -925
In(1/2) o : = ._ -0.693 -0.693 -0.693 -0.693 -0.693 -0.693 -0.693 -0.693 -0.693
n=In(l/le)/In{1/2) -05 - 886 507 1363 533 -1293 -16.46 1031 115 1335
=E12 () = [ s [ o7 28 06 363 =4l B 337 532 1
(S22 HE 102y ard 902 2¢l

Fig 5. This figure is CHARCOAL Filter Calculation of storage institutions.
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4, Carbon Filer E247|7F A% =23 = ()
7| gy 72 He|E 7| AEgY |AMOEREER
Te-99m 1125 F8 1-123 Ga-60 177 v-20 Ho-166 zr8e 1-131 F-18
11116085 | 7an1 774233 | ssa7oe 21,127 67,155 21330 185 2109 | 3777700 | 17318000

99.90% (EH22 e &7 7HY)

iaE 10007 | iooeos | vooeos | tooeos | wooeos | vooros | rooeor | rooeor | tooeos | toseos | rooeos
HEH gygMse ABI|TE HTEALBE x HECQ] HME « WES ZTE
Bq Li1e10 | 7en00 [ 77423300 [ ssaran00 [ aizreoo [ erassoo0 [ 213 | is | 210s000 [a7770.000] 1731600000
HAE (AR YASEE SR HIYY OE HLE ALY Radioisotope, 32(5), 260-269 (1983))
FEETE D EEEET L nEwd |MoEzER
EES Te-gem 1125 F18 14123 Ga-65 w177 V.90 Ho-166 Zr8s 1131 F.18
FRE Filter 27(g) 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000 14,000
Frame H 2%t 274(q) 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500
HZAHS(Ba/g)
(HUE AUUASR Frame | 9666 6879 673246 | 485826 | 1gamaz | sssesy 019 000 18230 | 3284957 | 15057391
Helg 2A(g)
#E Q7| (day) 025 60.00 0.08 055 005 6.80 270 112 327 800 0.08
hours 502 183 132 1127 646 28 7841 183
ZESE YAssE - ~
B 1p B | 75 8255 807895 | ss2091 | 220456 | 700748 022 000 2007 | 3941948 | 18088870
THHE 58EE 100 100 10 100 01 100 1000 100 01 10 10
I=lo(1/2)"n
Infiio) 015 019 569 07 1000 425 841 1086 770 828 980
In(1/2) 0693 069 0693 0693 0693 0695 0693 069 0693 0693 0695
n=in(i/io)/In{1/2) 021 028 966 587 1243 613 1214 1566 1111 1195 1414
=717 () 01 4 08 32 07 a7 g4 EX 363 956 11
(SE=2] HIE 1012 429 962 29

Fig 6. This figure is CARBON Filter Calculation of storage institutions.
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Heb g
@ 1-125 tube
tube®| WAHS 980x10°Bq
| tube| 27 2.77g
tube®| WAHSEE () 3.538x10°Ba/g
1-1259] gtzt7| 60 days
RHME 7t SAsSZ0) 100 Bg/g
| 71Z Ri(Safety factor) |12
© BI|IZHE
3 S0l XA E A I=naRr
=& 71wt e (/L) _ n(2.83<107%)
In(1/2) In{1/2)
n =5143
N=5143x1.2=6.172
cooF 628H7|, & 372U0| ERSIEE EMI|2 |4 124702
Fig. 7 This figure is concentration calculation.
ek eh
@ 1-125 plastic vial(7F &) @ 1-125 glass vial(H|7F-d)
[vialo| WArS 2 [98x10a N | viald] WAHS & 7.0x10° Bq
vial 3t JHo] 23 | 6.2562g | vial 8t 74e| 27 101214 g
| vialo] BALS SE(l) | 1.57x10°Ba/g vialo| #AHS S5(10) 6.96x10° Ba/g
| -1259] €| 60days IBEEEE 60days
| AHMETHS WA BE0) | 100 Basg S} AMS 2EO]| mHE | AN RIS wAls 520 100 Ba/g
7HS X|(Safety factor) 1.2 E-"'.;*;I-"'j‘ IHﬂ’Ié_! FHEX|(Safety factor) 12
© ERI|UME © BRIIZRIE
I=r/2r I=L(1/2p
Lol (/1)) _ 1n(100/1.57210°) /L) 1n(100/6.96 < 10°)
na2 In(1/2] T2l T mw2
n =10.616 n =944
N=10.616 % 1.2 =12.739 N=044>12=11.33
<o of 12739 @AY, & < 9F 1133 WIA7|, 5 680%U0| HRSDE M| A4 19 97fY
sewEeh
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© SEYE
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Fig 8. This figure is industrial waste disposal company.
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Fig 9. This figure is incidental waste.
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Fig 14. This figure is radioactive waste management.
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Fig 15. This figure is lead container management.
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