ISSN 1343-3881

Journal of the RANDEC

TEIHEBO 3 DON—FIL

CEREERUBAFREICETZIVS CEEHD
BEIERO ;- DNREELEEDHE

P REERERICh T AEILEBORR
IESRMER DB - BT XJ)LX —IESRFTo s
BHESZEICE T 3EILES

TELANIVESHEREMIEL TR EZRE

>
Radioactive Waste Management and N . Facility
Decommissioning Technology Cen




RANDEC

RANDECIE. BEFOERDFAZIva=->vy
(BEIHIEE) ST DB ZH X LT ZE R U R - R
FREREEYOND D IhENIBNSREICET S
RBEFEZITO>TVWEYD,

FAIyYaZv /BT 2RBME - AEETVET,
<
FAZ w3V JIcAY B4 - BRERBLE T,
<&
TAZIv Y aZVJICETRAMZEERULEX T,
<

Rl - tRRFAEREZEY) DL DIt FNIBNSEEIC
Ho5HREEFEZTVEY,

<

FAZI v 3 VI RURI - IAEFIEREY DL HD
UENIBMDEBEICEAT IEREZERFTHZLVLEXT,




EREPEERPE S
5539%5 (200943 H)

FEIFREE D 3 DD/ N— RJb veeeenenenns PP
e saE

RO
EFRHEE R it Rl 5 5 U T Y ERRMOBEIRRIRD 72 DR EFLBEEDFA oo
BEf . BEIRAE

AR

BB REES 1T 35 17 B HEIEFETF D IRIIL  cveerveereerseerie et e et e ettt
th ESRA . MNSRE . ATEIREA L AZrit
g hEAR DB IE - ST XL F —NEGR R I D HAERH] e

Feptrika
{6 L ~OL TR AN L 7T € AL77 E  reeeeentteie ettt
PRI, AKRHM, WAK =, FEBEXR, HMHXE, sl £

18

30



Journal of the RANDEC

No0.39 Mar. 2009

CONTENTS

Exposition

The Survey of the Safety Provisions of Uranium Radioactive Waste for Release from Regulatory Control
iH International Organizations and Oversea Countries ...............................................................

Yuji ENOKIDO, Yasuhiko MIYASAKA

Technical Report

The Current Status of Decommissioning on the JAEA" s Uranium Conversion Facilities at Ningyo-toge
Center ..............................................................................................................................

Sohei IKEGAMI, Yasumichi TSUNASHIMA, Masato MURATA, Noritake SUGITSUE

Decommissioning of Accelerator Facility - Example of the Tanashi Branch, High Energy Accelerator
Resear-ch Organization .........................................................................................................

Exposition

Inheritance from LOW-leVE] Radioactive Waste ........................................................................
Kazuaki YANAGISAWA, Tamikazu KUME, Keizo MAKUUCHI, Tomio INOUE,
Fumio KOMODA, Mitsuru MAEDA

18

30

44



B SUMMARIES

The Survey of the Safety Provisions of Uranium
Radioactive Waste for Release from Regulatory
Control in International
Oversea Countries

Yuji ENOKIDO, Yasuhiko MIYASAKA
J.RANDEC, No39 (Mar.2009) page2—~17, 4 Figures, 6
Tables

Organizations and

The guides of international organizations on the
release of regulatory control of radioactive waste
contaminated with uranium and trans-uranic materials
and clearance systems and provision in overseas have
the
Safety

been surveyed, in order to contribute to

deliberation on theses items in Nuclear
Committee.

A basic safety criterion is proposed as 1Bq/g for
clearance of uranium waste in International Atomic
Energy Agency and other organization. This is not
based on the basic safety concept of “Deminimis”
(trivial risks are not regulated), but on the concept of
Exclusion of sources as natural occurring radioactive
materials. Clearance levels adopted in each country are
more or less different depending on the situations of
individual country. As some cleared materials would be
traded in Europe and US, it is suggested that the
general, integral and reasonable safety criteria should

be set up to international extent.

The Current Status of Decommissioning on the
JAEA’ s Uranium Conversion Facilities at Ningyo-
toge Center
Sohei IKEGAMI, Yasumichi TSUNASHIMA,
Masato MURATA, Noritake SUGITSUE
J.RANDEC, No39 (Mar.2009) pagel8—~29, 5 Photos, 9
Figures, 8 Tables

The refining and conversion facilities at the Ningyo-
toge site of JAEA (Japan Atomic Energy Agency), was
started in the uranium conversion operation with both
yellow cake as natural uranjum and uranium trioxide
as reprocessed uranium in 1983. These {facilities
produced about 385 tU of natural uranium hexafluoride
(NUF6) and about 350 tU of reprocessed uranium

iii

hexafluoride (ReUF6) until December 1999. The
decommissioning of the facilities started according to
the regulatory procedure.

In this paper, we describe the outline of the results
on dismantling of the natural uranium facilities, the
project and progress on the reprocessed uranium
conversion facilities.

Decommissioning of Accelerator Facility - Example
of the Tanashi Branch, High Energy Accelerator
Research Organization

Kazuyoshi MASUMOTO
J.RANDEC, No39 (Mar.2009) page30~ 43, 15 Figures,
1 Table

The decommissioning of the Tanashi Branch was
the first example of the decommissioning of a large
accelerator complex including electron, charged
particle and heavy ion accelerators in Japan. In order to
the

various

perform decommissioning work safely and

properly,
measurements were performed. Several methods of

radiation and  radioactivity
decontamination were also planned and tried. Careful
evaluation of residual radioactivity in various materials
was very important for reducing the radioactive waste.
Many kinds of accelerator components and shielding
materials were tranfered and reused at the various
accelerator facilities of universities and research
All
perfectly within a year. After removal of all buildings,

the park. The
synchrotron

institutes. accelerators were decommissioned

vacant land was changed to

decommissioning of electron and

cyclotron facilities is introduced in this report.

Inheritance from Low-level Radioactive Waste
Kazuaki YANAGISAWA, Tamikazu KUME,
Keizo MAKUUCHI, Tomio INOUE,
Fumio KOMODA, Mitsuru MAEDA
J.RANDEC, No39 (Mar.2009) paged44~61, 2 Figures,
4 Tables

A benefit born as an inheritance from low-level



radioactive waste is considered. In the present study, a
direct economic scale of application of radiation in
Japanese industry, agriculture and medicine is taken as
parameter for quantifying the size of benefit. In 2006,
the economic scale is about 21 billion dollars (bS) for
industry, 2.5b$ for agriculture and 14b$S for medicine.
Economic scale covered the all fields is totaled 37bS.
Due to those benefit, one can drive a car and play an

internet, pleasure the dinning food. Diagnosis and
treatment by nuclear medicine can possible to survive
the millions of lives and resulting in improving the
quality of life, decreasing pain and suffering. However,
most Japanese (80% >) may not aware those benefits to
date. This report is prepared for aiming at
disseminating those benefits to our peoples.
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The Survey of the Safety Provisions of Uranium Radioactive Waste for Release
from Regulatory Control in International Organizations and Oversea Countries
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The guides of international organizations on the release of regulatory control of radioactive waste
contaminated with uranium and trans-uranic materials and clearance systems and provision in overseas have
been surveyed, in order to contribute to the deliberation on theses items in Nuclear Safety Committee.

A basic safety criterion is proposed as 1Bq/g for clearance of uranium waste in International Atomic
Energy Agency and other organization. This is not based on the basic safety concept of “Deminimis” (trivial
risks are not regulated), but on the concept of Exclusion of sources as natural occurring radioactive
materials. Clearance levels adopted in each country are more or less different depending on the situations of
individual country. As some cleared materials would be traded in Europe and US, it is suggested that the
general, integral and reasonable safety criteria should be set up to international extent.
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Table 1 Exemption Levels: Exempt Activity Concentrations and Exempt Activities of
Radionuclides(Round) provided by IAEA BSS No.115 Table | - | (excerpt)

_ Activiry- Activity . Activity Activit
Nuclide concentration Nuclide concentration Y
(Bq/g) (Ba) (Bq/g) (B
Th-226° 1 x 10° 1 x 107 Np-237° 1 x i0° 1 x 10°
Th-227 1 x 10 1 x 10° Np-239 1 x 10° 1 x 107
Th-228* 1 x 10° 1 x 10 Np-240 1 x 10! 1 x 10°
Th-229* 1 x 10° 1 x 10° Pu-234 1 x 102 1 x 107
Th-230 1 x 10° 1 x 10* Pu-235 1 % 10° 1 x 107
Th-231 1 x 10° 1 x 107 Pu-236 1 x 10’ 1 x 10
Th-nat 1 x 10° 1 x 10° Pu-237 1 x 10° 1 x 107
(incl. Th-232) Pu-238 1 x 10° 1 x 10°
Th-234° 1 % 10° 1 x 10° Pu-239 1 x 10° 1 x 10
Pa-230 1 x 10' 1 x 10° Pu-240 1 x 10° 1 x 10°
Pa-231 1 x 10° 1 x 10° Pu-24] 1 x 10 1 x 10°
Pa-233 1 % 102 1 x 107 Pu-242 1 x 10° 1 x 10¢
U-230° 1 % 10" 1 x 10° Pu-243 1 x 10° 1 x 107
U-231 1 x 102 1 x 107 Pu-244 1 x 10° 1 x 10*
U-232° 1 x 10° 1 x 10° Am-241 1 x 10° 1 x 10°
U-233 1 x 10' 1 x 10* Am-242 1 x 10° 1 x 10°
U-234 1 x 10! 1 x 10* Am-242m* 1 x 10° 1 x 10°
U-235° 1 x 10! 1 x 10* Am-243° 1 x 10° 1 x 10°
U-236 1 x 10! 1 x 10 Cm-242 1 x 10? 1 x 10°
U-237 1 x 10? 1 x 10° Cm-243 1 x 10° 1 x 10*
U-238° 1 x 10 1 x 10° Cm-244 1 % 10’ 1 x 10°
U-nat 1 x 10° 1 x 10° Cm-245 1 x 10° 1 x 10°
U-239 1 x 10?2 1 x 10 Cm-246 1 x 10° 1 x 10°
U-240 ! x 10° 1 % 10 Cm-247 1 x 10° t x 10°
U240 I % 10" 1 x 10 Cm-248 1 x 10° 1 x 10°
= < Parent nuclides and their progeny included in secular equilibrium > =
Th-226 Ra-222, Rn-218, Po-214
Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-212, T1-208 (0.36), Po-212 (0.64)
Th-229 Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209
Th-nat Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, TI-208 (0.36),
Po-212 (0.64)
Th-234 Pa-234m
U-230 Th-226, Ra-222, Rn-218, Po-214
U-232 Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, T1-208 (0.36), Po-212 (0.64)
U-235 Th-231
U-238 Th-234, Pa-234m
U-nat Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi-214,
Po-214, Pb-210, Bi-210, Po-210
U-240 Np-240m
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Table 2 Activity Concentration for Nuclides of Natural Origin
(Table 1 of IAEA RS-G-1.7)

TSR HETERE (Ba/g)

K-40 10

R KRR T AT
45 iR

1

EEHOBEMIGER NS L1252
THEMITETH 5.
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AN LEEO SR E S8 Rt OPIED 2 V)
77V AL ~JLH IAEA RS-G-1. 79> Table 212
IRENTWD, ZRiZEL, 77 v RUOTRU
fiaadd XTOMIZCENTYZ )T 5V A LN
JLid Table 112/ B HER L ~UL &[] C A id
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mn] ke FFALTWS,
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Table 3 Activities Concentration of Uranium Nuclides and
Levels for Exemtion and Clearance of Uranium)
{ a):IAEA BSS No.115, b):IAEA RS-G-1.7}

U-234 U235 U-238 | & &
W GF e
BB o5 | 1038 | 4468 |
X 10
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Fig.3 Diagram of EC Guidance for Radiation Protection

Table 4 Comparison of Clearance Levels provided by EC Guidances RP89, RP113
and RP122(Excerpt of Representative Nuclides)
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Eefl FHH SRR FIfEH] He (i &) axsy
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) | (By/cm”) (Ba/em?) (Bg/g)
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Table 5 Comparison of Notations of Uranium Nuclides and Exemption Levels by Organizations
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Fig.4 Risks Acceptance Criterion and Radiation Dose
Levels derived from Radioactive Waste (summarized
using ICRP recommendations such as Pub.60)
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The Current Status of Decommissioning on the JAEA s Uranium
Conversion Facilities at Ningyo-toge Center
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The refining and conversion facilities at the Ningyo-toge site of JAEA (Japan Atomic Energy Agency), was
started in the uranium conversion operation with both yellow cake as natural uranium and uranium trioxide
as reprocessed uranium in 1983. These facilities produced about 385 tU of natural uranium hexafluoride
(NUF6) and about 350 tU of reprocessed uranium hexafluoride (ReUF6) until December 1999. The
decommissioning of the facilities started according to the regulatory procedure.

In this paper, we describe the outline of the results on dismantling of the natural uranium facilities, the
project and progress on the reprocessed uranium conversion facilities.
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Table 3 Specification of the Reprocessed Uranium UOz3
For the Feed Material

\ 1T U235 1.3%LTF
(bR UOs#pfk
Zr95 37.0 Ba/gULLF
Nb95 37.0 Bg/gULIT
Table 1 Yellow Cakes to feed in the PNC Process :
T
1L3HE_[UBRE() | AamE ik O Balgyr
N U0s (S04 2 Cs137 37.0 Ba/gULLT
B (NH2)2U207 Celds 370 Ba/gULLT
= Y MgU207 70~75 |%L(Mo) WA 2B, B Np( @) 66.7 Ba/gULLT
FEA Y (NHa)2U207| 7 4~7 6 |[BIZENHY) | k%112, SEM0 &G 295 % Pu(e) 561 Ba/gULT
A-2r5U7| Us0s | 80~83 |PIRE(SIO)| B, mamk Be ; Am(a) 333  Bo/gULIT
hrg U308 80~82 |FRIZFEAs) B, iERE. Re Cm(a) 33.3 Ba/gULLF
hiE U3Os 84~85 |buuy BEE, AR, Re U-232 1.8 ppb/UT  (UOSBTEIESR)
Table 2 Residual Materials after Finishing Conversion Operation of Natural Uranium
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Table 4 List of Dismantling Equipment on the PNC Process

I i E=A ) [N $2° (mm)
{I0-F—¥ign - SUS 304 1,300 ¢ x 1,500H
TBEEHEA FRPH 2,400 ¢ X 3,300H
TEREE A R R YOAE F7ay 101.5¢ X2500H
BRI A SS+73v74209” 1200 ¢ X 3300H
73— NHERRE FRP M 1,000 ¢ x 1,200H
- et SS+RL 400 ¢ x 1,150H \
110498 SLE 4EHE S 5400 1,800L X 1,300W X 1,900 H
IA-H-74R Bt A SUS 304 240 ¢ % 1,000L
(10490 N T SUS 304 10,700 L |
bk SRR SUS 304 1,800LX1,300WX2,200 H |
b SLE IR SUS 304 7 Dfte 3,700L X 1,500W X 5,100 H
71— NEIBERH FRP 1360 ¢ x1,950H
A ® B R 790LX1,300Wx2200 H |
5 A SSA1+EBE D LH ) 2,200 ¢ x 3,000H
- BaHE A SSAV+EEE T LHY 1,800 ¢ X2,200H
BEREETT . - — - )
R A1 SS41+4 - {bE U5 MR EEF =7 | 1,800 ¢ X 2,200H
EEa SSA1+EEE T LAY 2,200 ¢ X 3,000H
RS SSM+EE T L71=y 2,200 ¢ X 3,000H
S ofbtEE FRP + PTFE 2,400 $ x 1,800H
UF4F /X SUS 316 1,200 ¢ x 1,400H
UFABT#8 SUS 316 2,400 ¢ X 2,700H
SRR FRP 2,400 ¢ X 2,500H
7 1 — S A SS400+3 AF1207° 550L X 550W x 700H
g aye |TOKS S BBRIE SS+PVDF3{20) 1,200 ¢ X2,500H
E7KUF4 5 @i FRP + 77485 620L % 4,900W X 1,700H
SKUF4A BTN 7- | 274070 936.5L X 190W X 475H
Ao {LBE Ry SS400+77554 =" 2,400 ¢ x2,300H
i B A B SS400+1" b2 800 ¢ X 1,500H
EIKUF4E RS SS400+77031200° 2,400L % 1,000W X 2,200H
UF4A' T FEMSUS316 400L X 354W X 17,400H
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Table 5 Schedule and Performances
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Table 6 List of Cutting Equipment
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Photo 2 Large Tanks before Dismantling
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The decommissioning of the Tanashi Branch was the first example of the decommissioning of a large
accelerator complex including electron, charged particle and heavy ion accelerators in Japan. In order to
perform the decommissioning work safely and properly, various radiation and radioactivity measurements
were performed. Several methods of decontamination were also planned and tried. Careful evaluation of
residual radioactivity in various materials was very important for reducing the radioactive waste. Many kinds
of accelerator components and shielding materials were tranfered and reused at the various accelerator
facilities of universities and research institutes. All accelerators were decommissioned perfectly within a
year. After removal of all buildings, vacant land was changed to the park. The decommissioning of electron
synchrotron and cyclotron facilities is introduced in this report.
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Inheritance from Low-level Radioactive Waste

Kazuaki Yanacisawa ', Tamikazu Kuue ™, Keizo Maxuvucu *’, Tomio Inour ™,

Y Fumio Kowmopa **, Mitsuru Magpa**
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A benefit born as an inheritance from low-level radioactive waste is considered. In the present study, a
direct economic scale of application of radiation in Japanese industry, agriculture and medicine is taken as
parameter for quantifying the size of benefit. In 2006, the economic scale is about 21 billion dollars (bS) for
industry, 2.5b$ for agriculture and 14bS for medicine. Economic scale covered the all fields is totaled 37bS.
Due to those benefit, one can drive a car and play an internet, pleasure the dinning food. Diagnosis and
treatment by nuclear medicine can possible to survive the millions of lives and resulting in improving the
quality of life, decreasing pain and suffering. However, most Japanese (80% >) may not aware those benefits
to date. This report is prepared for aiming at disseminating those benefits to our peoples.
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# 1 0 HAREF 2 EMAES  (Japan Atomic Energy Agency)
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4 BRI KE KRS ZERE (School of Medicine |, Yokohama City University)
* 5 UMK KCEREEEES (Faculty of Economics, Saitama University)
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Table 1 Retail Sale of Non-sealed Rl (agriculture)

HZHR Hg A (A M)
H-3 50
c-14 | 48
p-32 | 104
P33 | 10
s-35 | 15
sl |3
Mn-54 ]
1-125 34
Z DAt 5
& dt 270

ol ZITRERIFT - 2 ARPIEA LR L, FRISET — 2 & SHEAE L .
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Table 2 Cost for Rl Deposition (Agriculture)
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Table 3 Commissioned Rl Dusiness
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Table 4 Chronological Measurement by C-14

G B (M%) FRA B (77 M)

B 506 30, 000~70, 000 17
S 1, 250 80, 000 100
FUMN BREZAS BR P 2 200 70, 000 14
SE 131
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RANDEC’s Capability

Radioactive Waste Management and Nuclear Facility Decommissioning
Technology Center (RANDEC) has contributed to the establishment of
decommissioning technology, and promoted the investigation on radwaste
treatment and disposal business including selection of disposal places for
radwaste from RI facilities, institutes etc.

The capability and service of RANDEC are ;

to implement decommissioning research, development
and investigation.

L 4

to provide technical information on decommissioning.

<

to train for decommissioning.

<

to investigate radwaste treatment and disposal business
including site selection of disposal place for radwaste
from RI facilities, institutes etc.

&

to inform and enlighten the public about decommission-
ing and radwaste treatment and disposal business.
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