JNC TJ8400 2002-056

2002 2

HistkI\=%1



319-1184 -

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,

Technology Management Division,
Japan Nuclear Cycle Development Institute

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki, 319-1184
Japan

(Japan Nuclear Cycle Development Institute)
2002




JNC TJ8400 2002-056
2002 2

(Features, Events and Processes)




JNC TJ8400 2002-056
February, 2002

Feasibility Study for Mid-Depth Disposal of Wastes
Solidified by Asphalt, Plastic and ROBE
(Document Prepared by Other Institute, Based on the Trust Contract)

Takahito Miki*, Atsushi Mukunoki* and Takao lkeda*

Abstract

In this report, feasibility studies for mid-depth disposal of wastes
solidified by asphalt, plastic and ROBE which are generated from
JNC'’s Tokai reprocessing plant were carried out.

In this study, at first, the characteristics of those wastes were
summarized. And FEPs (Features, Events and Processes) regarding
safety assessment for mid-depth disposal system were reviewed.

Next, stochastic simulations were conducted to clarify the enough
conditions in system specification for achieving a target which is well
below the dose criteria for groundwater scenarios. Furthermore,
important issues which affect disposal barrier systems were extracted
using results of stochastic analysis and FEPs considerations.

With regard to the environmental impacts of nitrate and boron which
are included in the above wastes, literature survey and preliminary
numerical analysis regarding flux and concentrations of them around
disposal facility were carried out in order to discuss the feasibility.

Finally, research programs for the improvement feasibility of
mid-depth disposal of those wastes were developed.

This work was performed by JGC Corporation under contract with Japan Nuclear

Cycle Development Institute.
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BREEAH S DhIR{b S T E R 4 G HA £ | 1.0E+03 | 1.0E+06
BHEM PO T EBHIRFEZI & | 1.0E+00 | 1.0E+08
BER P EBRARZ) #£ | 1.0E+00 | 1.0E+08
=D NAUNE A (AL #£ | 1.0E+00 | 1.0E+00

p
U-2338B EMEZRE

Th-2294 S E R

Sv/Bqg | 5.0E-14

5.0E-11
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F#3-14 BEBIZHTB/1\S5A—2OREDT LD (ROBEEL : RA3)

HBERXa (Sv/y)
INSA—H BE | &/ME | RKIE fiRE BRE
(1E-10~1E-5)| (1E-5~)

EEAEEREHREE m2 | 2.0E+01 | 2.0E+02
ﬁﬁ{&ﬁ?&ﬂ:& - 1,0E-01 | 1.0E+00
29—\ T SR TR E R m2/s | 1.3E-11 | 4.0E-09
W U NAUY S (R ¥

BEHLEREEnaIR m2/s | 2.5E-12 | 4.0E-09
BEHSILEBRERE - | 4.0E-01 | 6.5E-01
RKARANUTRS m | 5.0E+01 | 5.0E+02

N/ 3 X

RRNUT SRR 1.0E+00
&iﬁwfa’az&ﬁbﬁmmﬁa{%ﬁ 1.0E-06 | 1.0E-03
BEMMCFHNEEBRDCHELFREL m3/kg | 1.0E-03 | 5.0E+00
BERERACEHTEE RN S BRI m3/ke | 1.0E-04 | 5.0E+00
BREACENTHEN S EHRE m3/ke | 1.0E-04 | 5.0E+00
BEEACEHERIUS BRI m3/ke | 1.0E-04 | 5.0E+00
BEALENTERUSEIRE m3/kg | 1.0E-04 | 5.0E+00
BEALEANTERIThS B R m3/ke | 1.0E-04 | 5.0E+00
BEALENEHEThR IR m3/ke | 1.0E-04 | 5.0E+00
BEH{LFHTEEONp D E R m3/ke | 5.0E-03 | 1.0E+00
BEHMEFENEEZROUDERE m3/ke | 1.0E-04 | 1.0E-01
BEMEFPHNEBZOThOEES m3/kg | 1.0E-04 | 1.0E+00
BAQELFHEBRIDEREK m3/ke | 1.0E-06 | 1.0E-03
BEDOELEREEIRCIERY m3/ke | 1.0E-06 | 1.0E+00
BEOLFEAEEENp S BRI m3/ke | 1.0E-04 | 5.0E+00
BEOIELFATERUDEFRE m3/kg | 1.0E-04 | 5.0E+00
BEOILFAEBEThS EHRE m3/kg | 1.0E-04 | 5.0E+00
BB HARIRI R CIRRE mol/! | 1.0E-05 | 1.0E+03
LB BRI CIEfRE mol/| | 7.0E~08 | 7.0E-05
LR E NI ENy B RE mol/l | 6.0E-09 | 9.0E-08
LA EMRDNDRERE mol/l | 5.06-09 | 2.0E-01
LR ERENIR VB HRE mol/I | 1.0E-08 | 6.0E-08
e ERRPUSEE mol/| | 1.0E-08 | 2.5E+01
LR BRI R ThRERE mol/| | 8.0E-10 | 3.0E-06

LR E B R Thig i 5.0E+00

FRIZEVRLHEN B ERAOERA OIS

- | 0.0E+00 | 1.0E+00
BEANSDBRLFEREHKE LGN &£ | 1.0E+03 | 1.0E+06
BEH DL EBHRRZ] &£ | 1.0E+00 | 1.0E+08
BETQILFEEBRFZ] £ | 1.0E+00 | 1.0E+08
avHo)—k) 7 5L BRA £ |1 1

Np-2378 B ms | sv/Bq | 1.0E-15 | 1.0E-12
U-233R BB R Sv/Bq | 5.0E-16 | 5.0E-13
Th-22943 BB F 8 Sv/Bq | 5.0E-14 | 5.0E-11
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F+3-15 HWBIZXNTB/IN5A—SADREEDFELH (ROBERE/E: X574)
BRERX7 (Sv/y)
INDA—=4A B | &ME | BKE thig s BiRE

(1E-10~1E-5)| _(1E-5~)
%EWE;&%EEWEE m2 | 2.0E+01 | 2.0E+02

v ) =Y T SR 2R AL AR 3K m2/s | 1.3E-11 | 4.0E-09
aAVH Y= T LR RE - 1.5E-01 | 3.5E-01
BEHS LR T EL R R m2/s | 2.5E-12 | 4.0E-09
BEMSLRTEE - 6.5E-01
E%/\JT:: :g L i

RKENITORE - ] 1.0E+00
%ﬁWtiE@?ﬁﬁ:ﬁﬁolﬁm%& m3/ke | 1.0E-06 | 1.0E-03
BEMMEENETZOCHTERBRE m3/kg | 1.0E-03 | 5.0E+00
BEEFEEHEBRINo S E R m3/kg | 1.0E-04 | 5.0E+00
BREXREFHEEIENp S E R m3/kg | 1.0E-04 | 5.0E+00
BEEACEHEBRIVSEREREK m3/ke | 1.0E-04 | 5.0E+00
BEEACENEBRUSERERR m3/kg | 1.0E-04 | 5.0E+00
BEXILFEHERITh R m3/ke | 1.0E-04 | 5.0E+00
BEEAELFEHESHEThIERRE m3/kg | 1.0E-04 | 5.0E+00
BEMLPHNEEIERONp S ELFRE m3/kg | 5.0E-03 | 1.0E+00
BEMEFPNEEIZROUSTHRE m3/kg | 1.0E-04 | 1.0E-01
BEMILEHEEIEROThAELRE m3/ke | 1.0E-04 | 1.0E+00
BROLFAT BRI AR m3/kg | 1.0E-06 | 1.0E~03
BEQEFHEERCRIFRE m3/ke | 1.0E-06 | 1.0E+00
BEQILEMEBENo SRR m3/ke | 1.0E-04 | 5.0E+00
BEOLFEATEERUSERE m3/kg | 1.0E-04 | 5.0E+00
BEDILENESEThOECRE m3/kg | 1.0E-04 | 5.0E+00
LB BRI CIARE mol/l | 1.0E-05 | 1.0E+03
LR CIafRE mol/l | 7.0E-08 | 7.0E-05
LM E N R E mol/| | 6.0E-09 | 9.0E-08
LB E R PN RS mol/I | 5.0E-09 | 2.0E-01
LRI R VEEE mol/l | 1.0E-08 | 6.0E-08
eI TS AR mol/I | 1.0E-08 | 2.5E+01
LR SRR ThERE mol/| | 8.0E-10 | 3.0E-06

(bR B AR R ThiA AR mol/I 5.0E+00

ARICEYHLHSN SHERN O ZEFKDES
BERHLLDIMBRL P RE R4 ETHIRN
BEM P OILFEBBAIRFZ

0.0E+00 | 1.0E+00
1.0E+03 | 1.0E+06
1.0E+00 | 1.0E+08

TRERE R
U-233R EME R
Th-229R B HH




JNC TJ8400 2002-056

H6&2 LW *(BHEGREE) LVCIIRHECLEIBEHSEOSTIHAOUELRNE LV SEHESHELEH o
(0002) 10-000Z-4L NYUL ‘100-000Z 00VIAL ONM "BHES WU HERNIL SOEEESE " BIRFMUV LS ARER 1+

BHEH
— -J9° = - = — - - — bg /A
91-39°L g1-31> GL-32> G1-38> G1-ard> G1-32> g1-32> a/ns = 51-0
- -3¢ - - - -3g> -36> -3t ¥1-3 bg/as
91-36°L GL-aL> G1-38> G1-3g> G1-3 Gl ¥ > ($)3 / B 6711
— — e-3aL> e3> — — — — — A HEREYY
100 100 £00> 00> 00> 00> 00> 00> 600> - RN [E
) WHEELOQELE
— L0000 ¥0°0< £0°0< 20°0< 200< — - - /W
SN YES
WEEINCEE
-31~/-3 6~ - - - -39> -36> (-39 9- s/w
9-31 L =1 L-3P> [-3%> L-3P> -3 L > L / LI
00§ 001 0L2< — — — — — — w RELNNIYEX
€+309 [ £a95EE
~2+30'9 g+36< £+32< £+32< 2+36< £+32< 7+36< T+a< E7 95 I
BN
_ Li-3¢ 6-3%> 6-3L> g-31> 8-31> 6-38> g8-31> 8-38> s/w
BANERSE
— L 8'1< L1 g'I< g'I< 9'1< i< I w S& W
&7} &
- — rA - - - « 124 - A
3 ¢+3 ¢+3 LONN—NG e
BHNEBAE
- ¢-31 8- 8- — -3z = -32> =14 s/w
L 31> 8-32> 8-32> 831 8-3 8-3r> / LONN—fG A
SE(@QLNN
_ _ 60< ) ) ) ) ) ) w )
g 88°0< 08°0< ¥8°0< 16°0< 98°0< yL0< 2 (o
Lo — z-ae> - — — -3 Z-39> =1 /1 EHEEY
YY) AHE EYIE SYNE LY E Y= LYV E Y E
N*ML\MWS&UI —*Mmmep
SmEtes| BEEnEL 3god Ig0d Igoy 390 | WL L | UL L | GAEXCl | T E—KLCN!
- ) - HEL USRI IEEY

RIE2OHELHOEMIEH-YEHE ¢ E




JNC TJ8400 2002-056

R3-17 HRHEICHERAL/ASA—28%E

a o) =k 7 SR ERRER R

4.0E-09

4.0E-09

4.0E-09

1.0E+01

4.0E-09

1.0E+01 | 1.0E+01

4.0E-09 | 4.0E-09

o T53F9% | 7 A27ILNEEK ROBER{E{F
INSA—A B
Belk | BEH1 En2 | BHt Eo2 | EH3 E5n4
BREKT B E TR m2 | 2.0E+01 | 2.0E+01 | 2.0E+01 | 2.0E+01 | 2.0E+01 | 2.0E+01 | 2.0E+01
BEKIERHE - 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 0

4.0E-09

a7 =k 7 SRR

&M 4Lt R R R 3

FEEM bk =R

Rk P RS

3

=

- | 5.0E-01 | 5.0E-01
KR THERE - | 1.0E-02 | 1.0E-02
BEFLENERR 015 EEREK m3/kg | 1.0E-06 | 1.0E-086
BEFCENERZROINERNY m3/kg | 1.0E-06 | 1.0E-06
| 1.0e-03 | 1.0e-03

1.0E-03

1.0E-03

ARFRIHSTED LF R

0.0E+00

0.0E+00

0.0E+00

0.0E+00

0.0E+00 | 0.0E+00

BEFEENEHND EREK 1.0E-04 | 1.0E-04 | 1.

BEFLENEHENDERY 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
BREBLEMESRTUSEERE 1.0E~04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
REBLENERRUDERE 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
BEFCENEINThH EHER 1,0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.08-04 | 1.0E-04 | 1.0E-04
BEFCENEHERThOEERR 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
BENIEENEHEZONe SRR m3/kg | 5.0E-03 | 5.0E-03 | 5.0E-03 | 5.0E-03 | 5.0E-03 | 5.0E-03 | 5.0E~-03
BEMEENEHEROUVSRERY m3/kg | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
BEHILENESEROThHHERY m3/kg | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
BEOLENES RIS REY m3/kg | 1.0E-06 | 1.0E-06 | 1.0E-06 | 1.0E-06 | 1.0E-06 | 1.0E-06 | 1.0E-06
BEOLENERRCHERR m3/kg | 1.0E-06 | 1.0E-06 | 1.0E-06 | 1.08-06 | 1.0E-06 | 1.0E-06 | 1.0E-06
BEOLEHEHENDERY m3/kg | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.06-04 | 1.0E-04 | 1.0E~04 | 1.0E-04
BEOFEMESERUD TR m3/ke | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1,0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
BEOEEHEHETIREYR m3/kg | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04 | 1.0E-04
LR R BRI Ca R mol/l | 1.0E+03 | 1.0E+03 | 1.0E+03 | 1.0E+03 | 1.0E+03 | 1.0E+03 | 1.0E+03
LR R P CARE mol/I | 7.0E-05 | 7.0E-05 | 7.0E-05 | 7.06-05 | 7.0E-05 | 7.0E-05 | 7.0E-05
LR BN N E mol/1 | 9.0E-08 | 9.0E-08 | 9.0E-08 | 9.0E-08 | 9.0E-08 | 9.0E-08 | 9.0E-08
LR R B BN TR mol/l | 2.0E-01 | 2.0E-01 | 2.0E-01 | 2.0E-01 | 2.0E-01 | 2.0E-01 | 2.0E-01
LR R BRI R USRI mol/I | 6.0E-08 | 6.0E-08 | 6.0E-08 | 6.0E-08 | 6.0E-08 | 6.0E-08 | 6.0E-08
LRI PURRE mol/l | 2.5E+01 | 2.5E+01 | 2.5E+01 | 2.5E+01 | 2.5E+01 | 2.5E+01 | 2.5E+01
LR R BRI R ThE R E mol/l | 3.0E-06 | 3.0E-06 | 3.0E-06 | 3.0E-06 | 3.0E-06 | 3.0E-06 | 3.0E-06
LR R AR ThE R E mol/} | 5.0E+00 | 5.0E+00 +00

0.0E+00

4.0E-02

4.0E-02

4.0E-02

4.0E-02

4.0E-02

Np-237 8 B SR M

1.0E+00

1.0E+00 | 1.0E+00

HRAZEYRLHSh SR A O EEKOE - | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00
BEFISOMIRILZERE K ERTIH #£ | 1.08+03 | 1.0E+03 { 1.0E+03 | 1.0E+03 | 1.0E+03 | 1.0E+03 | 1.0E+03
BEMPOILEEBREET & | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00 | 1.0E+00
BEPOLEERREEL :: 1 1.0E+00 | 1.0E+00 | 1.0E+00

Sv/Bq 1.0E-12 | 1.0E~12 | 1.0E-12 | 1.0E-12 | 1.0E-12 | 1.0E~-12
U233 A RSk Sv/Bq | 5.0E-13 | 5.0E-13 | 5.0E-13 | 5.06-13 | 5.0E-13 | 5.0E-13 | 5.0E-13
Th-2204R IR Sv/Bq | 5.0E-11 | 5.0E-11 | 5.0E-11 | 5.0E-11 | 5.0E-11 | 5.0E-11 | 5.0E-11
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3-18

(Sv/y)

2.8E-06

7.0E-06

2.4E-05

1.1E-06

1.2E-05

7.6E-06

3.1E-05




JNC TJ8400 2002-056

33
3.3.1
ARFHZRT 2 ERLMTOTFIEIU TO LB Th 5,
QEENRTA—LDF E P ~DH-S]
QEENRTA—ZIZETLIFEPLLO [FHlT & HS) O
©):Z2 == 0k $:
LIFICZ DA 3L T,

@

3.2 il R\ T HENE S T EERRITIC & o C, BB TRRAT EARE ) L TR
DREVST A= STz, ZhDDEERNT A —F B E8 S 5 K
ZFEPMOELL DL, £7, UUNTA— L E2ZNEFESTL5FEP %
AT 2 Z ENEFE LW, LTI, BREBIT T A—F L EZNERFEOITLF
E P & OMAEDEDOH 2T,

BIRSHE (AR, R, JBS) > ——ORHE

- fHIpR =R - ——— O

- MR KR — ———TCoOKH

- B Z ok — BRI AR ORRE

- = ] —  BEIEM DOFFME

- TR — ———COMOILE - Bk
- B AREL - ———TCOKEOWE

@

HENRTA—F LM STEFEPHD, UGN TA—FICHBLRIFTEE
2 ONLHELEMET S, BAEMICIE, FEPRERD 3. Flid X3S
DL, BPYUNRTA—HIIEEBERIFITEEZONDIERE Y I T v 7T 5,

®
ARG CHEMT 2 F E PREET, MEEICERAZENWTRES TS0,
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(3. Ml ~EFER] ITBVWTSH, LBRPEETLIHERHLLEABND,
Flo, AREFTDEENTA—ZOHEZE#H L TR SN TV D DT TIERW
O, WEEMETTLEZONDERNEZNICH AL VIS WEELH D, £o
T, ZZTCEHERETORF Tl SN EFELE, HENRTA—F~DRE
W) BLE TR S,

3.3.2
T, EROFEEMND ZLIZE T, RIFFEORERBATIRE AT RS R
PO BINTIR T2 BB NT A—=Z ZMM LT, MREEFEY O RIRELSY
RERBATIRIT IR B 2 BT R 2 L7z,

@
3.2 HilZ BT D EAEBATIEELARNT OFER NS, LT D/3T A — 2 pffif K OV
MR ORI CREFEBATMRITRE RIREEZH T 537 A—& & LTHi ST,
- BRI R
a7 V=N TOES
- ar s U — INY T ER KRS
-3y U — hNU T H{BIEARA]
- RREMEHE &
- PR E R AR B K ER I
- KETE R S LBR AR
s RENUTRE
- RNV T EKERER
* BEIER T OALFREEIRT D C-14 D43 EREL
- Bk ARl
« W AFEAREE
- 1-129 #REH AR
- C-14 MR

Ih6D5H, RNV TRS, KARNY TEHKGE, 8K K OO
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BEHFEREIZOWTIE, A MRS E WD, BIEMETs2 L L L, £
7o, ar 7 V=N T ORI KOEEMOESIZONTIE, Aok dskT
KIET2HDThDLHIDRIE Lz,

D DINTA=ZITONTIE, ThEhk 23 DFEP Y A FOFNbibE
HRERNWEEBEZONDFEPZBEBRL, TONTA—FEZFEOITLFEP L L
foo HEENTA—=Z%FEPLBEESTHREE 319 18T,

@

ZITIE, BEROBREEANTA=ZIIETHFEPHEICGEH I TWD TEH
TREFER) O, WRETDH T A—LICHBL, BEELLELTHROIED
REFELEHH Lz,

HENRT A—=ZITHIS LIZF EPIZET 2 MBI~ FH) O0—EEzk 3-20
T, £70, £3-21~FK 3331, HEANRTA—FICHTHFEPEIC, TOE
T AW Lo R AR T, R, EEEE, FHETXEFR) LEHT LT
A =5 L DEEMERRWGE, HOWT TFHET ~&EHESR) PNERT L7 A—
B RIETHENTREIC L VAL MTNE N E B> TO BRI, & &
L. F72, ZNUSD L DIZHONTIE, MEFM~DEBEDOES VNI LN T
BNHLOLEYD, TOEEEE” ®” L L, BEHRGLLHOIZEE L, 2
OREFHZ LY, \EEN B S b g, YEOBHEE T A —Z Tkt
TORBERGL L,

U EORGEHRERN /O, TNENOERENRT A =2 IXT o EER %
#£33ITEELEDD,

®
FBRETOMBTHONLHRND, HEAT A I ~OFBEL VI BRTY
BeRETLEEZONL2FRELVARICT 220D, il Sn R EFR L EHE
INT A= Z I,

(@
BEFER D D OZFEDIR HRICE T 2 MEREGIZ OV T, MEFEENRE I
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7T AF v 7 B LR OBIRHRICE R KETFERELUL, [T 2F

DHL] REF LN TWD, HboBEL LT, 7Ah ) ofFik b HEE
ThreEZXOND, I2IEL, 7T 2F v 7 EEOR R 2 S0k
Z L, e, 77 AF v 7 FEIRIZE DIFMERCEIL T EN SR TH L 720
FHUOEERTRWIRY ,, £ OSTROFAFHITHIIRSh 5, £z, FFC [V
2], (BEWE), USSR - ERiAE] bRBERL LTET S
NTWD, ZHDDOEAMHRT D72OITIE, HREERD DT ORI
TR LT, 2D~ HiR W EREE 2 fE L 7o iR IR 2 29~ 5
ZENBETH D,

@7 A7 7 v kEE

T A7 7V ME(ROR IR L RITTHRLE LT, [KOBRY AR
L 2], [7 A7 70 hogi], iR - saeg], [EmEE]
B [HAOEE] BEFOND, Z0DDOFRENRETHEBOEASNL, &
HRBRICZ VR T D22 N ARETH D, EEE, RHFBRIIR ~ 25 B < i
ShTEY, plxiFivas (1997) 1%, BUET 27 71 MEBRD D O stk
TER DR HRER A Ei L T\ D, 72721, BHERBRICK VGO R HEE X

FREOEBEESPEMICEAR LD EEZ2 MDD, Hx DRBEFEZIZON

THERT D7=0120%, RERFEZ2 +DICharT 2 08N b 5, £12, SR
BB X OBEEREARZEH LT, R X A0IERICITWEREZHE LR
KA EfT 52 ENBETH D,

®R OB E [E{bik

R O B E [E{bMAIE, BUR TIEEASHI 22 BT IEITIRE L TW R0, £ D720,
ABETTIHRICE A > MEfbS s EBEL THRE LTz, EA b= FU 27 R
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LEMESNTWD, L L0 b, B CRBRgatynid, eal, [t
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Do TNDHDFERE, NFHNHLH DTSRI K Bk EE A B
~ MU 7 AL OBEMERSENT S5 Z L2800, BIBK~OEREO i AME
ENDHZLEEELIELDOTHD, 5%IT, BAY FEALSBEME LoD,
PEFRRICER SN o B2 L, WG EEZRET 208N H D,

(b)
(BleteD a7 U — b PRGSO E RFTHES L LTE, K
FETHIELLTFD 221 F L HBND,
LB K DB ARGREL D HIN
TR & D AT O BRI 22 BLR T OF KR DN

AL, Rl TRl _xFHE) 055, [BA L MEE] [WBE] X0 (¥
Botge] AEE 5, LRNBIIC K DBAKREOBEINE, & A2 bSO
WIS XD 2RI ER & 720, ROz > THENERT L5 D
EEZBND, LU, A Y MEMOKISERE, 4k 5 2 RiimE
HUZ BT 2 R, RIEIOBRREE LT 5720 DIFHP AR L T D,

%#FIE, Bl iS55 056, [#MMoER], [FX], )] &
O [OTEIN] 2332 T 5, DRI L5 8EEET, ISHhENLELT
WV PRSI 3 2 B AT hErE &, BRI 2R A Bt D BT fE - TR
BT DR ROV ITINEZ B D, IETIFADER & LTIE, AKFEL, S
H, SHOBRIEEK, TAORLE - EEENEZOND, o, BBKTITH
BEtE 2 % < GTBAIE, WA Aot AL MM ERS L TEED KX\
NI A NBERT D EIZE VISR ET D, BAEADBETHZ LITX
0, EARMIIEEKRBENEMT 22, AROELT-a 7 U — U 7Tkt
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4-2

1 200kg
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PH 2.0
PH 12.5
19
1,2
1,1 1,2
1,1,1 1,1,2
1,3

1998
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mg/1 mg/1

1

0.005 0.005
2 0.3 1
3 0.3 1
4 1 1
5 1.5 5
6 0.3 1
7 1 1
8 0.003 0.03
9 0.3 3
10 0.1 1
11 0.2 2
12 0.02 0.2
13 (1,2 0.4 0.4
14| 1,1- 0.2 2
15 -1,2- 0.4 4
16 1,1,1- 3 30
17 11,1,2- 0.06 0.6
181 3- 0.02 0.2
19 0.06 0.6
20 0.03 0.3
21 0.2 2
22 0.1 1
23 0.3 1
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BRIZKLDHE, KEHLDRERA
NDREBRELZEETIDLENHSBH
&, EBIT, NOREOREICEYT
ZIBEREEDREN, REMITKE
EMEAOLEETEDLEKEEYE
IZ&BBIEFROMILICET S L
LRBCBES CENEELNEER
BhBTENS, ThETESYM
N, #3, EEEEbTEToNHk
FAKEBISERT S EMEHEER
S5hb, B8 MTFTKOKEDES
DR FEHME T HHEZIE, 2@ ]’
BEEEATEEEL LTHNSC
EHELETHD.) £HD

3122A-2 FRK 5
FE®M2 (3)

HEEERRU
EHEBREER

HAEEE 10mg/| UTE
EX

- Walton # (1951) (=& BHEEEEE

FRELARICEITE A FAESD
E v MmESE L OBEICET 280E
ERIZEDL

3122A-8 R 1
ST (FHER)
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(2)

) "

EH #*

Gl w (&

)

’ #

HBEERR
[0}
ERBREER

HEEE 10mg/| LT &
EX

JKEKEEE (10mg/l LUTF) %
S

3122A0-1 T—4
-+ (FHE)

E 5

HEEZ 1mg/] UTE&
£

*Price (1996) 2k 35w FDE
EEESERE S LICHRITOEHE
(0. 2mg/| LLF) DRI THS DI
(1 B &EERE)
0. 088mg/kg/day % 0.096
mg/kg/day ITEE

 EEENER 6~9 FEIZITo 1=
I—4v bRy FRAE (BE
EWT58EORMA (#9075
#HiE (v—47v b)) KYBAL,
EROEHEREZAMELT,
BERBHOEFEMEDE FAD
RESEFTHLHICT HRE) O
RERFZTHRHKERTOES
RORBFSEZ 0% E LK

3122A-8 AR 1
SHEE (X5
=)

312206 T— %
2l (ST

3122A-3 H#fE
22T

EEICFER LT

- Rk b FOPRAFERNEKREES
ZHT IAEBKEEICSNTH
LHMCERMRRICKYEEEE
HiTthBShi-LHEShdE
BlE, FMRUYHEICLEIz>T
DILE+RBETILEND
%51 £HB
EKBOIESRIREL 4. 5meg/ke
Tthdce
BKFEEDHHANTOEEE
HANHD &

3122A-2 TR 5
FEHRI )

312206 T—4
—rIESH)

3122A-5 #BKD
so9m

s

ZTOMBHRRNSE L LEEH

3122A-1 BN
DFA
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R 417 HEOBRFRIBHLENEOR BRI AV G- EZH L EHMT -4

(1)

H #*

it (& B)

& #

HEBUEERRY
BIRMEER

TRRBEEEERE
LAz Ly

THEUERRUEHBEERICIONT
X, HEOBFEVELELY,
OMBEERRUCERBEERIT
BIZER ST, BREIC & > TELS
ICTEBIZBITLLEEN BT 51E
#HLTHEY, ThAthTKEROREA
EHSTINR T E
QrEFOWEBEERRUVEMBER
L, OMEOERMSIZELL, F
E=Z0EITTIESEY (PEILEHE, WE
YITE) ORBREHZICE-TELDIE
@& 5z, BREMIZOVNTIE, BEMIC
KO TEERASHFIRSNLHHBHEER
ZOENEMEPLREICE>TKEL
BB &

S0, HEEZEHZEELLT—RD
TIEBEEREFRTT S C L ITEH
ITE¥THS

3122B-5 # =
B (FHER)

TEREEZICEM
XK

DBBEFIZEITIRERETIEINE
TIZABRBRREANB L AGHT
KEBELEGIHEShTVEVLOD,
FELTAAMBRETHIEERDS
h3—IOELFA (BERAH) 2B
ATEICONWTIE, b L EERTE
HERUVAHRBELLERELALLNE
VRIRIZH Y, BHBETKEREEE
ZBBLTWAEFLNRLNE I LE,
TIEFLICERT SKEFAENEE

hdlé&

QEAMELEIZONTIE, EF5FEET
EEREVOHBIBOHMOKE TKHE
DIEFSHBEENELLEDERNLH
B, SO S BEFIERHMEERICR
T353DTHBT L, BHEFBERMIC
BAShBE LI HIBETIES RABR &
Bo=EBHIRFEAERNI ENG,

AHEA L LTOEREREEIZEM

3122B-4 & =
BE (5%
1@3)
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(2)

¥

it w (F B)

[F

I

FTEELEL, BRMEEIZONTITR
BRICEBWLWTIHREZTHEL

B&1Yy FILIZDE
TmgllTTHS &

- TIEBIEMED S, KEEE- T
KOAEBMEEEZRET 8RN S, KE
BEELEDSHAORBEOREIZET
PZREBEEORNFLL>TWHIERIC
21T, TIE(BEE: g) D 10EE (B
=2:ml) OKTINLDEBIZRSIYE
ZRHSE, TOBRTPOREN, B4
BUTAKERBEREDOEUTTHS
CEEBREBEEOEHFELTVS (MEH
g Lnv)

3122B-4 & =
EBE (F5%)
1)

HTIEA T KEMN
SEhTEY, Mo,
FRIZBNTHZBT
KPDZOMEDRE
MHTFAKTY Y FILIZ
D2EImgZEBATL
HULBEIZE, BRiE1
Jw MILIZDE3meg
UTFThd &

- hERIDHL, 8 KEvohs, WmE
BKBRUVEL VIR BHEREEIC
DT, FE RN TORED S EEh
THEY, b2, FRIZEWTHFZMTK
MO OMEDRENKERER
EOEZBZTNVEWESICIE 3 EE
HEEANFEHSATEY, ES3FRIZDONT
b, IhoE2RELERKIC, TEAD
WEEEE L CIBERLELERT S

3122B-4 /s
BIB (X5 %)
2 (4)

EEICEELTLS X
BIZOWTIE—FIE
=1 Nl A DR A A

SEBCBHE L TEKOREEZIT T
BLEZONBERICOVTIE, o1
SERNERICKDBDE LTI
TEBERLEDOERN LTI LI E
AN ETHILEOHEREDOHEEIHT
EBICHBETHY, FRRECADMT
KADHEZFZENOBFZLIZHRE
MICEHE L, BRAMERRZ+2EEL
TIEBRBELEDERORIEEZE RN
T3

3122B-4 R =
EH (F5%)
2 (1)

ZTOMBBRNSE L LEEH

3122B-1 4+ E
DEE
3122B-3 XK
RE (HED)
3122B-2 ik
RE UF5%
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R 418 KEFBEFILKICED CHHKOHY, TEEKDEEFD
REREOHFHBRIICALOGN-ZEZ ST L BB T—4

(1)

it wmo(%E @)

& il

HEEE
RRUH
HEKEE
ES

HNEME (TTHEREE
* ERBMERR
U7 EZTHESR
&%

- THER - AR ERICRIKEIRIERED
HME-ERERE-HOXNEDRSTIZ N>
TIL, THEE - BEBUEEROED, HiHah
RRIRERCEYILRPHMER B THEE - B
BMUEEREZERTIVEEZRFICANL LD
ENH D, '

KBEROT7 U EZTHERIE, MEMDIC
& BWHILEMZER T TR AIZTEES - BB
BRICELT BH, —HTHES - BHEEHEE
FRIE BEICE>TREICERARELTK
PSEERT B, £, TUOEZTHERR
UTHES - BB ERO—IITEm TS5 >
PR EICRYRAELATERIEESNZH, 7o
EoTHEZEORIELOEEL, Ml - e
HEROZThEZEEBLEEND,

AHFAKE TOMEILERE LKEBPATFER
RE, WEVNOFEERAFOESCL>TE
EE3h3h, XEEFIcLhlE2~13%BT
Hb

T, REFELHRALEHRIZE>TESR
EhEMN3~4%  ABELEILNDS. &
Iz, BMEEEL, EMT509 FUDER
BELEHEICL>TELIN MItEEL
BREEMI LLEZNEZLERZEELH S5,
BERICHHEIAE7OEZTHERL B
&, RERVEILO—EDEREZ(TDD,
—EOHBMEBECHBILERLLTOE -

VEAR, TORBRAICET U CHEER - B0 |

BEERLRARICELRT 5,

Fio, HEE BEBIEEROMTKFRIL,
TEBIERICHHE SN T UOEZTHESR
EHHEE - EMBERRICE L THTKIC
BITLEBEICECZY 5 5%, TEBRbO7
VEZTHERICOVNTIE EHRUMEY
ISR ENZEDDENE, FRWEETT
THES - BHEEBNERICELLT S,

312204 F®mm
BiE (THEL)
3
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(2)

) =) B # iz w (E #§f) & 4
AMBERITONTIE, ERELTTUE o
! 3122C-4 ®m
ZT7HBERICELRL, SSICHIEERERT B (R
TEEL - EEBEERICELT ZEALRHD 3
. h, BRMEERE L TITLESFLRENE
HEMHSHRIE | e s LB 455, Th,
* HHEBEERR | _ ot e
S ——— _hi'éd)\;ﬁﬁﬁmﬁ!ﬁﬁl-ﬁb\'c, ZTDERE
R MERENABEZEROAXOHBICEET
BFBEITHLMEL > TV,
LEZHREMICHBEZINIL, HEE - B
HERITNZ, 7UoEZT7HERENEON
KETEIDLELNHD,
WEBHEE|TUvESTHERDL | - 7FUE-THEROBRERTOREEL®
ZFRUE| OHBEZERAOHR | EREFZEELTHRE
WEBEHE | EREE04LTD
= ko E#(E - KEIBEEEAE (10mg/1) D 10fE& L
10mg/ | &9 5
ZOMBHENSE L LEH 3122C-1 W4+
DE#E
3122C-2 Erk
DI
3122C-3 E U
ZEOREK
DK
3122¢-5 #F
RBERE
E mRIcHLERT S - FSROBEAOHEHRIZOWNTIE, TR | 3122C-8 #im
E2 NE2AOPRBEEBESERICENT, | EBE (X5
MBEEREFERICITERLGTNCELE |FR) I3
LTHDHN, ChiTAEBNBRESFRLEZE
WHIRBKRTIEBRWC LICBRTHIRE), T
Hhs BETORENKIBICEMT 5 &
NERBREBEFELWVEEEZGNI ED
b, BRREOREZXNIEICERSHENES
BRIGERETHIRENHD] EShTW
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(3)

i wm (% ®m)

BEIZHERAYTS

Tiabhb, KEREREENEE~DOERZ
BRAShBI &L 0T, BEICAANEATR
BESITEMTEILEHBTTHILIEE
LTIRBWEDOERTH 1=,

LEEBEZ, BEAOESROHBICD
WT, BAKETOREZXIEICER SGL
&3 BREORHAVBDETH S,

3122C-8 FHm
BHE (F5
#) I3

fEKIERIZDLNT DOHE
KEE(L 10meg ./
| &95

- KERBEAE (1mg/l) O10fFELE

BIRIT D LNTOHK
HEL 280meg /|
L A

EEADOIESROBBEE LT, AR
RAOREFLAHTF oh, TOHKREL2 ~
330mg/| BBEEL L ->TWS, FOMOHEHE
ELTERO>EXOHER - IZEEHEXR(C
RABIBENHY, ThoOBHKREERK
140~200mg/ | FBE L > TN\,
DEDERY, BRT IREOHKREE
RBAS, FR KRR st R T B 733k L 3 5ot SR 4 -
WA EE R HEK L BB, (35 ROME—B
BENE 2E— 2O KEELZRET S L
2k B2KEREHDREREMIZEETNIL,
WEITERT BI1F 5 ROHKEEE 230mg/ |
LUTFETBHIENBLETH B,

TOMBHZEASE L LEEN

3122C-6 JKEE
FRAKEE
3122C-7 &4
R
3122C-9 /\>
N ALY
3122¢-10
WH O#58t
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€y

44
747-749 (1993)

Vol.4  241-244 (1995)

N0.04403022 181-198 (1995)

(1994 1997
\Vol.70
No.2 207-213 (1999)
Vol.35 No.9 873-878 (1999)

No.48 126-128 (1997)
(1994 1998)
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(1999)

(2000)

\Vol.56 No.5
384-388 (1985)

Vol.39 235 (1998)

R.Kluge et al., Plant Critical Levels for the Evaluation of Boron
Toxicity in Spring Barley (Hordeum vulgare L.) [

], Plant and Soil, No0.83,
381-388 (1985)

No0.18 244-246 (1986)
F.J.Lang et al., Boron Deposition on Soil and Native Vegetation from
Geothermal Emissions [

1, 3. Environ. Qual., Vol.15, No.3, 260-265 (1986)

Stevia rebaudiana Bertoni

Vol.31 No.4 265-272 (1987)
R.L.Powell et al., Ecological Risk Assessment of a Wetland Exposed to
Boron [ ], Environ. Toxicol.

Chem., Vol.16, No.11, 2409-2414 (1997)
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(2000)

Vol.19
No.12 965-968 (1996)

1-4 (1999)

1 G.Walton, Survey of Literature Relating to Infant
Methemoglobinemia Due to Nitrate-Contaminated Water, Am. J.
Public Health, 41, 986-996 (1951)

2 E.R.Kinkead et al., Reproductive Toxicity Screen of Liquid Propellant
XM46 Administered in the Drinking Water of Sprague-Dawley Rats,
NTIS, AL/OE-TR-1994-0101, WRAIR-TR-1994-0008 (1994)

3 E.R.Kinkead et al., Reproductive Toxicity screen of Ammonium
Dinitramide  Administered in the Drinking Water of
Sprague-Dawley Rats, NTIS, AL/OE-TR-1994-0162,
WRAIR-TR-94-0015 (1994)

4 J.R.Bucher et al., No Evidence of Toxicity or Carcinogenicity of
Pentaerythritol Tetranitrate Given in the Diet to F344 Rats and
B6C3F1 Mice for up to Two Years, J. Appl. Toxicol., 10, 353-357
(1990)

5-7 (1999)

1 H.L.Shuval et al., Epidemiological and Toxicological Aspects of
Nitrates and Nitrites in the Envirronment, Am. J. Public Health, 62,
1045-1052 (1972)

2 D.K.Gulati et al.,, Final Report on the Reproductive Toxicity of

Sodium Nitrite in CD-1 Swiss Mice, NTP90-266, PB91132027 (1990)
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3 C.H.Hawkes et al., Chronic Low-Dose Exposure of Sodium Nitrite in
VM-Strain Mice: Central Nervous System Changes, Hum. Exp.
Toxicol., 11, 279-281 (1992)

4 H.P.Til et al., Evaluation of the Oral Toxicity of Potassium Nitrite in
a 13-Week Drinking Water study in Rats, Food Chem. Toxic., 26,

851-859 (1988)

1-3 24-26 (1999)

4-3 3-4(2000)

1 G.Walton, Survey of Literature Relating to Infant
Methemoglobinemia Due to Nitrate-Contaminated Water, Am. J.
Public Health, 41 (1951)

2 E.FWinton et al., Nitrate in Drinking Water, J. Am. Water Works
Assoc., 63 (1971)

3 WHO, Environmental Health Criteria 5-Nitrates, Nitrites, And

N-Nitoroso Compounds, Geneva, World Health Organization (1978)

U. S. Environmental Protection Agency, OH, USA., Health Effects
Assessment for Boron and Compounds [

], PB Rep., PB-88-178710, 1-40 (1987)

12
11-15 (1999)
1 R. J. Weir et al., Toxicologic Studies on Borax and Boric Acid, Toxicol.
Appl. Pharmacol., 23, 351-364 (1972)
2 M. P. Dieter, Toxicity and Carcinogenicity Studies of Boric Acid in
Male and Female B6C3F1 Mice, Environ. Health Perspect,. 102,

93-97 (1994)
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(@)

3 C. D. Seaborn et al., Boron and Silicon: Effects of Grouth, Plasma
Lipids, Urinary Cyclic AMP and Bone and Brain Mineral Composition
of Male Rats., Environ. Toxicol. Chem., 13, 941-947 (1994)

4 J. J. Heindel et al., Developmental Toxicity of Boric Acid in Mice and
Rats, Fundam. Appl. Toxicol., 18, 266-277 (1992)

5 C. J. Price et al.,, Developmental Toxicity NOAEL and Postnatal
Recovery in Rats Fed Boric Acid during Gestation, Fundam. Appl.
Toxicol., 32, 179-193 (1996)

6 C. J.Priceetal., The Developmental Toxicity of Boric Acid in

Rabbits, Fundam. Appl. Toxicol., 34, 176-187 (1996)

7 P. A Fail et al., Reproductive Toxicity of Boric Acid in Swiss (CD-1)
Mice: Assessment Using the Continuous Breeding Protocol, Fundam.
Appl. Toxicol., 17, 225-239 (1991)

8 R. E. Chapin et al., The Reproductive Toxicity of Boric Acid, Environ.
Health Perspect., 102, 87-91 (1994)

9 W. W. Ku et al., Testicular Toxicity of Boric Acid(BA): Relationship of
Dose to Lesion Development and Recovery in the F344 Rat,

Reproductive Toxicol., 7, 305-319 (1993)

10-12 (1999)

1994 1997

1993 1995
1993 1995 1999
1999
4-19
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4-19
1
44 747-749 (1993)
2
Vol .4 241-244 (1995)
131
10 114 20 131
10ppm
100
3
No.04403022 181-198 (1995)
10mg/1
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4

(1994 1997)
9,338 10mg/1
42 8,202 10mg/1

412 5.0 20mg/1 56

5
Vol.70 No.2 207-213 (1999)

6

Vol.35 No.9 873-878 (1999)

50
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(b)
1997
1994 1998 1999 2000
4-20
4-20
1
No.48 126-128 (1997)
34 0.13 13g/kg
2
(1994 1998)
2,279 1.0mg/1
125 5.5
1,276 0.3
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(1999)

0.7

27.0

(2000)

6 10

1,276
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1985 1998

4-21

4-21

Vol .56 No.5 384-388 (1985)

4

Vol.39 235 (1998)

Rubisco
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(b)
Kluge 1985
1986
1987
2000
Lang 1986
Powell
1997
4-22
4-22
1

Plant Critical Levels for the Evaluation of Boron Toxicity in Spring Barley
(Hordeum vulgare L.) [
1

R.Kluge W._Podlesak Institut fur Pflanzenernahrung Jena der Akademie der
Landwirtschaftswissenschaften der DDR.

Plant and Soil, No.83, 381-388 (1985)

60

80mg/kg 120 130 mg/kg
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No.18 244-246 (1986)

0.1

0.90 1.15ppm
1.65 2.65ppm 3.65ppm 90

90ppm

3

Boron Deposition on Soil and Native Vegetation from Geothermal Emissions [

]

F.J Lang Jones Stokes Assoc. CA F t Bingham Univ California F.F.Hendrix
Univ Geogia N.l.Crane Pacific Gas and Electric CO.

J. Environ. Qual., Vol.15, No.3, 260-265 (1986)

Geyser

1982
11 2.5 129.6
4.2kg/ha/yr

165



JNC TJ8400 2002-056

4
Stevia rebaudiana Bertoni
Vol.31 No.4 265-272 (1987)
10ppm
10ppm
ppm
5

Ecological Risk Assessment of a Wetland Exposed to Boron [

1

R.L.Powell R.A.Kimerle G.T.Coyle MonsantoCo. Missouri USA G.R.Best Univ.
Florida Florida USA

Environ. Toxicol. Chem., Vol.16, No.11l, 2409-2414 (1997)

(2000)
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4
(@)

18 1999

1999 2000

1996
4-23
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4-23

Vol.19 No.12 965-968 (1996)

50mgN/1

45mgNo,/1
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2
1-4 (1999)
NOAEL LOAEL
N/kg/d
MON/KAICRY 1 ngNskg/day | mgh/kg/day
10ppm G.Walton
( (1951)
0 2.3 [2.3]
9.0 18.4
61 28
- [3.4] Kinkead
- 90 — (1994)
19 0 3.4
20 14.4 20.9
[20.9]
[19.9]
0 3.84
19.9 33.0 [3-84] Ca K
[23.3]
28 <D Kinkead
90 [6.55] ca k| (1994)
0 6.55
23.3 36.6
[36.6]
0 42.5 [42.5]
86.9 [14.2]
F344 0 142 —
29.3 Bucher
- 0 144 (1990)
B6C3F1 288 [288] B
0 181 [343]
343
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5-7 (1999)
NOAEL LOAEL
N/kg/d
moh/kg/day mgN/kg/day mgN/kg/day

[20.3mgN/1(

0 20.3 203 406 2mgN/kg/day)]
609 mgN/kg/1 Shuval
( 02 2
40 (1972)
60 mgN/kg/day)
/
0 6.7 67 134 671 Shuval
201 6.7
(1972)
Wistar 0 5.4 16.2 [16.2] Til
%0 54 162 >-4 (1988)
o5 CD-1 0 38.0 79.1 o1 [129.3] Culati
129.3 :
(1990)
04 Hawk
0 0.04%( 0 0.04%( awkes
i 100mgN/kg/day) 100 o
GVKIIAAY) | 4 aNsKkg/day) (1992)
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1-3
24-26 (1999)

LDLo 430mg/kg 1980
LDs, 1,267mg/kg 1981
LDs, 2,680mg/kg 1974
LDLo 321mg/kg 1992
LDLo 71mg/kg 1969
LDs, 180mg/kg 1969
LDs, 175mg/kg 1974
LDLo 330mg/kg 1973
LDs, 186mg/kg 1974

LDLo Lowest Published Lethal Dose

LDy, Lethal Dose 50 kill
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5
4-3 3-4 (2000)
1950 American Public Health Association 48
278
39
10ppm
11 20ppm 2.3
1945
2,000
10
Sattelmacher 1962 14
1,060 467
100mg/1 10.5 49 100mg/1
89.5 (418 )
Simon 1964 1956 1964
745
249 50 mg/1 4.4 11
50 100 mg/1 11.8 29 100 mg/1 83.8 (209 )
249 2.7
1972 Committee on Nitrate Accumulation National Academy of Sciences USA
350
41 1,000 80
Vigil 1965
Comly 1945
619mg/1 388mg/1
Walton 1951 Ciavaglia & Thompson 1969
Knotek & Schmidt 1964 1953 1960
5,800 115
52 70 250mg/1

172



JNC TJ8400 2002-056

(b)

E.P.A 1987 1999

4-24

4-24

u.sS.

Health Effects Assessment for Boron and Compounds [

1

U. S. Environmental Protection Agency, OH, USA.

PB Rep., PB-88-178710, 1-40 (1987)

1.3 9-20mg/day

70kg 6.2mg/day

350ppm 8.8 mg/kg/day

1,170ppm

NOEL

NOEL

173




JNC TJ8400 2002-056

2
12 11-15 (1999)
NOAEL LOAEL
B/kg/d
OS/XAICY 1 gB/kg/day | mgB/kg/day
0 1.45 29.3 )
- 2.93 8.75 8.75 (-3 Weir
o (1972)
" B6C3F1 0 23 48 [23] Dieter
96 193 385 (1994)
25
D 0 25 [ ] Seahorn
(1994)
B6C3F1 [48] Dieter
0 48 96 —
(1994)
29
14 [2]
14 2
20 SD 28 o
[14]
Heindel
[43] (1992)
0 43 79
17 CD-1 -
79
43 [7°]
25
13 [25]
[13]
0 3 6 10 13 Price
20 SD 13 25 10 (1996)
[25]
2lday 13 13
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NOAEL LOAEL
B/kg/d
nge/kgsaay mgB/kg/day mgB/kg/day
[44]
22
S 0 11 22 Price
19 14
44 (1996)
[44]
22
[105]
0 19
105 221 Fail
27 D-1 1
¢ 0 33 [19] (1991)
148 291
1 CD-1 0 24 120 [24] Chapin
214 (1994)
F-344 0 26 38 [26] Ku
52 68 (1993)
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1-3
10-12 (1999)

LDg, 650mg/kg 1970
560mg/kg 1970
310mg/kg 1970
250mg/kg 1970
310mg/kg 1970
310mg/kg 1970
2,660mg/kg 1945
3,450mg/kg 1945
LDLo 429mg/kg 1993
2,660mg/kg 1991
2 g/kg 1964

5,330mg/kg 1964
LDLo Lowest Published Lethal Dose
LDg, Lethal Dose 50 kill
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(b)

()

0.1
15
30

35

179
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®

10ppm
30 40ppm

300ppm
50 760ppm

No.20

240ppm

180

0.5ppm

1949
1965

164-180 1994

1998

2000



JNC TJ8400 2002-056

4.2.5

@

10mg/l
100mg/I

181



JNC TJ8400 2002-056

@

®

4-25
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0.3045

4-25
001mg | 0102 55
3812 38.2 38.1.2 38.3
0.01mg | 54
0.05mg | 65.2
0.01mg | 61.2 61.3
0.0005mg |
0.02mg | 0125 51 52 532
0.002mg | 0125 51 52 531 541 55
1,2- 0.004mg | 0125 51 52 531 53.2
11- 0.02mg | 0125 51 52 53.2
-1,2- 0.04mg | 0125 51 52 53.2
111- mg | 0125 51 52 531 541 55
11.2- 0.006mg | 0125 51 52 531 541 55
0.03mg | 0125 51 52 531 541 55
0.01mg | 0125 51 52 531 541 55
13- 0.002mg | 0125 51 52 531
0.006mg |
0.003mg |
0.02mg |
0.01lmg | 0125 51 52 53.2
0.0lmg | 67.2 67.3
fomg | 4321 4323 4325
431
0.8mg | 34.1
img | 471 473
43.2.1 43.2.3 43.2.5
0.2259 43.1
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2. JNC(2000) Influence of Chemical and Radiolytic Degradation of Bitumen on Its
Performance for Disposal, Journal of NUCLEAR SCIENCE and TECHNOLOGY,
Vol. 37, No. 10, p.934 - 937
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1wt-%
Am Zr Np Th U Cm Pa SRF
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10wt-
750 80 PILKINGTON&STONE 1990 Ni
Ni  SRF
10 Mn Nb Tc Pd Sn Pb
H HTO CO3:* ClI Se Sr Zr Mo I Cs Ra Th Pa U Np
Pu Am Cm

4.4
EWART.F., GREENFIELD.B., HAWORTH.A., ROSEVEAR.A. & WILLIAMS.S.
1991 The effects of organics in SFR on sorption coefficient. SKB Progress
Report SKB/SFR 91-01 SKB Stockholm Sweden.

PILKINGTON.N. & STONE N. 1990 The solubility and sorption of nickel

and niobium under high pH conditions. UK Nirex Ltd Report NSS/R186
Harwell UK.
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1 10wt-% SRF
H (HTO) 1 1
CO3% 1 1
Cl 1 1
Mn 10 10
Ni 10 10
Se 1 1
Sr 1 1
Zr Pu Pu
Nb 10 10
Mo 1 1
Tc 1 10
Pd 10 10
Sn 10 10
| 1 1
Cs 1 1
Pb 10 10
Ra 1 1
Th Pu Pu
Pa Pu Pu
U Pu Pu
Np Pu Pu
Pu 50 50
Am Pu Pu
Cm Pu Pu

-1(236)



JNC TJ8400 2002-056

5. M.H.Bradbury and L.R.Van Loon 1997

Cementitious Near-Field Sorption Data

Bases for Performance Assessment of a L/ILW Repository in a Palfris Marl Host

Rock CEM-94

51

5.2 FEP
TW73
TW74
TC73
TC74

5.3
GREENFIELD

10 PVC

1994

80
pH 118 124

Pu
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54
GREENFIELD,B., LINKLATER,C.M., MORETON,A.D., SPINDLERM. &
WILLIAMS,S.J. 1994 The effects of organic degradation products on actinide
disposal. - Actinide processing : Methods and materials. Ed. B. Mishra., The

Minerals, Metals & Materials Society.
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6. S. Stroes-Gascoyne, M. Gascoyne 1998 The Introduction of Microbial
Nutrients into A Nuclear Waste Diposal Vault during Excavation and Operation,

AECL, Environmental Science & Technology, Vol.32, No.3, 1998, pp317-326

6.1
6.2 FEP

TX101
6.3

AECL URL

N C
6.4
N C
N 6.5 47 C
NOs 30
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NOs3

N 3
NOs DOC
N 0 1
C
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7. G. M. N. Baston, et al., 1995  Sorption of Plutonium and Americium on
Repository, Backfill and Geological Materials relevant to the JNFL Low-Level
Radioactive Waste Repository at Rokkasho-Mura, AEA Technology, Mat. Res.
Symp. Proc. Vol.353, 1995, pp957-964

7.1
7.2 FEP
TW63
7.3
JNFL
Pu Am
Pu Am
Pu
Pu Am HATCHES
HARPHRQ
7.4
Pu ISA
ISA Pu
ISA Pu
pH Pu( )-ISA
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7.5

Pu

Pu
ISA

Pu

Pu Am
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8.  Keiji Miyamoto , et al. 1993 Correlation between Cumulative Leaching Ratio
and pH of Leachate from Cementation and Plastic Solidified Radwaste Form
Memoirs of the Faculty of Engineering Kyushu University Vol.53 No.4
December 1993

8.1
8.2 FEP
TW77
8.3
20
pH 137CS
%0Sr 60Co 6 2
[mCi]
No. [4] 60Co | 187Cs 0Sr
R1 BWR | 200 Cal5%Na2S0s | 0.05 0.67 0.45 0.31
R2 +Fe203 0.66 0.44 0.31
R3 JIS Ca20%Na2S04 | 0.067 0.78 0.52 0.30
R4 C +Fe203 0.78 0.52 0.31
R5 50 Cal5%Na2S04 | 0.05 0.19 0.13 9.1x 102
+Fe203
R6 Ca20%Na2S04 | 0.067 0.19 0.13 9.1x 102
+Fe203
R9 BWR | 50 Na>S0a 0.60 0.60 0.36 1.1
R10 +Fe203 0.60 0.36 1.1
8.4
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20
50 pH
137Csg 60Co y y 90Sr
B y %Sy
0y 2 pi
85
GOCO 137CS QOSr
F
F=SA/A
A
A -1 (@)
Kd pH F
F pH 0Sr
8D-AT, ® 1 4y 2 .2
F=—¢ ' 3 m_4(2n-1
R?[L+ p|Kd max— z[pH max— pH (t)z)/gllgmz-l(Zn—l)zym{ 7 (@n-37'5 }
D [cm2/day]
P [9/cm?]
£ [cm3/cm3]
B =2R/H
R [cm]
H [cm]
Kd [me/g]
Hm ‘]0( m): 0
pH max Kd max pH
x pH [m¢/g]
AT i-1) (@)
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pH Kd
8.6
F pH
B'Cs F pH 90Sr
60Co
F pH 187Cs  80Co
BiICs F ®Co F
BICs F %Co F
pH
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9. K. Miyamoto et al. (1996) Three Year Study on Leaching Behavior from Low
Level Radioactive Plastic-Based Waste, Journal of NUCLEAR SCIENCE and
TECHNOLOGY, Vol.33, No.3, p.268-270, March 1996

9.1
9.2 FEP

TW77

TX74
9.3

IAEA 45 mme x 44mmH
2
50 |
3

94

1 2
94.1

2 1 K7 K8
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2
9.4.2
R9
R10 20
943
4 D13 D16
20
0.18m
1 501
(mCi) (mm)
60Co | 137Cs | 20Sr (mm) (ko)
K7 34 | 20 | 076 | 385 | 385 | 385 | 432 | 866
K8 34 | 20 | 076 | 385 | 385 | 385 | 434 | 872
RO 060 | 036 | 11 | 385 | 385 | 385 | 385 | 79.0
R10 060 | 036 | 11 | 384 | 385 | 385 | 384 | 784
p13 | Masado | g0 | 937 | 11 | 384 | 385 | 386 | 394 | 806
D14 A | 060| 036 | 11 | 384 | 384 | 385 | 384 | 782
D15 060 | 036 | 11 | 384 | 385 | 384 | 392 | 788
D16 A | 060| 036 | 1.1 | 384 | 384 | 385 | 384 | 786

Masado

Na:Sos Fe203

60 wt%

A Sandy soil A

Mixed soil

AT70%

Volcanic ash soil

30%
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60Co 1387Cs 90Sr cumulative leaching ratio F
F=YA/A
i
Ao
Ai (i-1) i
60Co 1387Cs 90Sr cumulative leaking ratio F'
F =Y Ai/A
i
Ao
A (i-1) i
(@) ¥7Cs  ¢Co 0Sr F
(b) 90Sr 6Co 137Cs
900 90Sr 60Co 137Cs
(c) 100 90Sr>>0Co 137Cs
QOSr
(d) 90Sr 60Co F' F
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10. 1983
, No0.53/'83
10.1
10.2 FEP
TW77
10.3
200L
100cm3
10.4
Cs-137 0.2y Ci/10g
mL cm?2 4
a)2 1 2 3 4 5

b)2 1
25
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(mm) (mm) (cm2) (cm3) (mL)
S-1 17.0 23.9 17.3 5.42 72 a
S-2 17.0 23.8 17.3 5.40 72 a
S-3 17.0 24.0 17.4 5.45 72 a
S-4 17.0 24.3 17.5 5.52 72 b
S-5 314 44.3 59.2 34.3 242 a
S-6 31.4 43.9 58.8 34.0 242 a
S-7 314 44.2 59.1 34.2 242 b
S-8 44.5 62.8 119 97.7 488 a
S-9 45.1 63.5 122 101 488 a
S-10 44.6 63.2 120 98.7 488 b
S-11 59.6 83.7 213 234 832 a
S-12 59.3 85.0 214 235 832 a

14
Nal vt
10.5
(3.75 10.8)x 10°cmz/day
b
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Nestor
Uniform
Nestor Nestor
Linear Log
Nestor
Nestor
Nestor
'_J\\\A //"_J\\\A
—> —> —>
I 4 / I 4
I 4 I
Nestor Nestor
A2-1 Nestor
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eY)

[-129
C-14 Np Np-237 U 233 Th229 5

#Fisrt Line must be commennt

NFILES 10

INITRAND 1001
ELEMENT NAME 5 I C NP U TH
NUCLIDE_NAME 3 1-129 C-14 NP-237 U-233 TH-229
LAYER 5 W WZ B E C
STATUS 3 PRE MID AFT

INVENTORY Pras.data

START_PARAM END_PARAM
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Keyword

Keyword=INVENTORY
CROSS_SECTION
WASTE_DENSITY

LEACH_TIME
WZ_LENGTH
Keyword (W WZ
PRE MID,AFT W_PRE_KW W_MID_KW
WZ_PRE_KW
Keyword
( )_( )_DP W_PRE_DP
( )_( )_EPS
B_LENGTH
Keyword PRE
MID,AFT B_( )_KW
B.( )_DP
B_.( )_EPS
CHANNEL_LENGTH
C_PRE_KW MID AFT
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C_PRE_EPS
C_PRE_ALPHA
Keyword
—-W —WZ —B —E
—C
—PRE —MID —AFT
I-129—-1 C-14—-C Np-237—-NP U-233—-U h-229—-TH
( ) ) SOR( )
( ) )soL( )
GRAD
W_GA_START
WZ_GA_START

W_GA_DURING
WZ_GA_DURING
B_GA_START
B_GA_DURING

WZ_T_START
B_T_START
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I-129 DF_1129
C-14 DF _C14
Np-237 DF_NP237
U-233 DF_U233
Th-229 DF_TH229
Keyword
Keyword
FIX
( ) C_PRE_EPS FIX 0.15
LINEAR
( ) CHANNEL_LENGTH LINEAR
LOG
() B_MID_SOR_I LOG
WORD Keyword
keyword
( ) B_MID_SOR_I
B_PRE_SOR_I
WORD LINEAR LOG
() B_T_START

A2-1

-2(255)
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A2-1

#

# FOR Nestor input

# 2002/1/13

#

#Fisrt Line must be commennt

NFILES 10

INITRAND 1001

#

#

ELEMENT NAME 5 1 C NP U TH

NUCLIDE_NAME 3 1-129 C-14 NP-237 U-233 TH-229

LAYER 5 W Wz B E C

STATUS 3 PRE MID AFT

INVENTORY Pras.data

#

#

START_PARAM

#
CONST_DI FIX 1E-9
CONST_FF FIX 1.0
CONST_ALPHA FIX 0.1
CONST_MAXSOL FIX 1E6

#
CONST_RHO FIX 2700.
CONST_RHO_ROCK FIX 2700.

#
CONST_ONE FIX 1.
CONST_ZERO FIX 0.
CONST_MAX FIX 1.1E8

#

#
W_PRE_RHO WORD CONST_RHO
WZ_PRE_RHO WORD CONST_RHO
B_PRE_RHO WORD CONST_RHO
E_PRE_RHO WORD CONST_RHO
C_PRE_RHO WORD CONST_RHO_ROCK
W_MID_RHO WORD CONST_RHO
WZ_MID_RHO WORD CONST_RHO
B_MID_RHO WORD CONST_RHO
E_MID_RHO WORD CONST_RHO
C_MID_RHO WORD CONST_RHO_ROCK
W_AFT_RHO WORD CONST_RHO
WZ_AFT_RHO WORD CONST_RHO
B_AFT_RHO WORD CONST_RHO
E_AFT_RHO WORD CONST_RHO
C_AFT_RHO  WORD CONST_RHO_ROCK

#

# INVENTORY ( group3 group4 )}

# 0~1

#
INVENTORY LINEAR 0. 1.
CROSS_SECTION LINEAR 20. 200.
WASTE_DENSITY LINEAR 0.1 1.0
LEACH_RATE LOG 1E-4 1E1
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W_CONTAMINANT_TIME FIX 0

1

HHR AR A R

HHHFHFHFEHHHR R

WZ_LENGTH LINEAR 0.001 2
WZ_MIN_WIDTH FIX 0.5
#

# m/s

W_PRE_KW FIX 1.0E-
W_MID_KW FIX 1.0E-
W_AFT_KW FIX 1.0E-
#

WZ_PRE_KW FIX 1.0E-11
WZ_MID_KW LOG 1.0E-11 1.0E-5
WZ_AFT_KW WORD WZ_MID_KW

[ 2¢ e

#
#
#
W_PRE_DP FIX 4_.0E-9
W_MID_DP FIX 4.0E-9
W_AFT_DP FIX 4.0E-9

1

WZ_PRE_DP FIX  1.3E-11
WZ_MID_DP LOG  1.3E-11 4.0E-9
WZ_AFT DP  WORD WZ_MID_DP

#
#

W_PRE_EPS  FIX 0.35

W_MID_EPS  FIX 0.35

W_AFT_EPS  FIX 0.35

#

WZ_PRE_EPS  FIX 0.15

WZ_MID_EPS  LOG 0.15 0.35

WZ_AFT_EPS  WORD  WZ_MID_EPS

#

B
#

B_LENGTH LINEAR O 4

#

B_MIN_WIDTH FIX 0.7

#

# m/s

B PRE KW FIX 5.00E-13

B_MID_KW LOG  5.00E-13 1.00E-5
“AFT_KW  WORD B_MID_KW

PRE_DP FIX 2.5E-12
MID_DP LOG  2.5E-12 4_.E-9

HHHHH R R R R R R R R
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B_AFT_DP WORD B_MID_DP

#

#

B_PRE_EPS  FIX 0.4

B_MID_EPS LINEAR 0.4 0.65
B_AFT_EPS  WORD B_MID_EPS

#

#
N e T R e
#

#

E_LENGTH FIX 0.0

E_KW_RATIO FIX 1.0

#

#

E_PRE_ KW  WORD C_PRE_KW

E_MID_ KW  WORD C_MID_KW

E_AFT KW  WORD C_AFT_KW

E_PRE_DP WORD C_PRE_DP

E_MID_DP WORD C_MID_DP

E_AFT _DP WORD C_AFT_DP

E_PRE_EPS WORD C_PRE_EPS

E_MID_EPS  WORD C_MID_EPS

E_AFT_EPS  WORD C_AFT_EPS

#

# R
#

CHANNEL_LENGTH  LINEAR 50. 500.
C_PRE_KW LOG 1E-8  1E-5
C_PRE_DP FIX 1E-9
C_PRE_EPS LOG 0.01 0.5
C_PRE_ALPHA LOG 0.01 1
#

#

C_MID_KW WORD C_PRE_KW
C_MID_DP WORD C_PRE_DP
C_MID_EPS WORD C_PRE_EPS
C_MID_ALPHA WORD C_PRE_ALPHA
C_AFT_KW WORD C_PRE_KW
C_AFT_DP WORD C_PRE_DP
C_AFT_EPS WORD C_PRE_EPS
C_AFT_ALPHA WORD C_PRE_ALPHA
#

# R
# 1
W_PRE_FF FIX 1.

W_MID_FF FIX 1.

W_AFT_FF FIX 1.

WZ_PRE_FF FIX 1.

WZ_MID_FF FIX 1.

WZ_AFT_FF FIX 1.

B_PRE_FF FIX 1.

B_MID_FF FIX 1.

B_AFT_FF FIX 1.

E_PRE_FF FIX 1.

E_MID_FF FIX 1.

-2(258)




JNC TJ8400 2002-056

E_AFT_FF
C_PRE_FF
C_MID_FF
C_AFT FF

#
W_PRE_ALPHA
W_MID_ALPHA
W_AFT_ALPHA
WZ_PRE_ALPHA
WZ_MID_ALPHA
WZ_AFT_ALPHA
B_PRE_ALPHA
B_MID_ALPHA
B_AFT_ALPHA
E_PRE_ALPHA
E_MID_ALPHA
E_AFT_ALPHA

(m3/kg)

HHHFEHHHR

W_PRE_SOR_1
W_MID_SOR_1I
W_AFT_SOR_I
WZ_PRE_SOR_I
WZ_MID_SOR_I
WZ_AFT_SOR_I
#

W_PRE_SOR_C
W_MID_SOR_C
W_AFT_SOR_C
WZ_PRE_SOR_C
WZ_MID_SOR_C
WZ_AFT_SOR_C
#
W_PRE_SOR_NP
W_MID_SOR_NP
W_AFT_SOR_NP
WZ_PRE_SOR_NP
WZ_MID_SOR_NP
WZ_AFT_SOR_NP
#

W_PRE_SOR_U
W_MID_SOR_U
W_AFT_SOR_U
WZ_PRE_SOR_U
WZ_MID_SOR_U
WZ_AFT_SOR_U
#
W_PRE_SOR_TH
W_MID_SOR_TH
W_AFT_SOR_TH
WZ_PRE_SOR_TH
WZ_MID_SOR_TH
WZ_AFT_SOR_TH

FIX
FIX
FIX
FIX

FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX

LOG

WORD

LOG
WORD
WORD
WORD

LOG

WORD

LOG
WORD
WORD
WORD

LOG

WORD

LOG
WORD
WORD
WORD

LOG

WORD

LOG
WORD
WORD
WORD

LOG

WORD

LOG
WORD
WORD
WORD

HHHH R R R R R R R R R

1E-6 1E-3

W_PRE_SOR_I

1E-6 1E-4
W_PRE_SOR_1
W_MID_SOR_1I
W_AFT_SOR_I

0.001 1

W_PRE_SOR_C

0.001 5
W_PRE_SOR_C
W_MID_SOR_C
W_AFT_SOR_C

0.0001 5

W_PRE_SOR_NP

0.0001 5
W_PRE_SOR_NP
W_MID_SOR_NP
W_AFT_SOR_NP

0.0001 5
W_PRE_SOR_U
0.0001 5

W_PRE_SOR_U
W_MID_SOR_U
W_AFT_SOR_U

0.0001 5

W_PRE_SOR_TH

0.0001 5
W_PRE_SOR_TH
W_MID_SOR_TH
W_AFT_SOR_TH
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PRE_SOR_I
“MID_SOR_I
—AFT_SOR_I

PRE_SOR_C
“MID_SOR_C
_AFT_SOR_C

_PRE_SOR_NP
“MID_SOR_NP
_AFT_SOR_NP

_PRE_SOR_U
“MID_SOR_U
_AFT_SOR_U

_PRE_SOR_TH
“MID_SOR_TH
_AFT_SOR_TH

H HH OO0 H 000000 H 000000 HF 00w H0ooH H

E_PRE_SOR_I
E_MID_SOR_I
E_AFT_SOR_I
E_PRE_SOR C
E_MID_SOR C
E_AFT_SOR C
E_PRE_SOR_NP
E_MID_SOR_NP
E_AFT_SOR_NP
E_PRE_SOR U
E_MID_SOR U
E_AFT_SOR U
E_PRE_SOR_TH
E_MID_SOR_TH
E_AFT_SOR_TH

PRE_SOR_I
“MID_SOR_I
“AFT_SOR_I

PRE_SOR_C
MID_SOR_C
“AFT_SOR_C

_PRE_SOR_NP
MID_SOR_NP
—AFT_SOR_NP

PRE_SOR_U
“MID_SOR_U
~AFT_SOR_U

HFOOOFHFOOOHFOOOHOOOHH

FIX
FIX
FIX

FIX
FIX
FIX

FIX
LOG
WORD

FIX
LOG
WORD

FIX
LOG
WORD

FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX
FIX

FIX
LOG
WORD

FIX
LOG
WORD

FIX
LOG
WORD

FIX
LOG
WORD

eNoNe)

0.
0.
0

1.
0.005 1
B_MID_SOR_NP

1.
0.0001 0.1
B_MID_SOR_U

1.
0.0001 1
B_MID_SOR_TH

cNoNojoojooNolojoojojolo o)

0.0001
1E-6 0.001
C_MID_SOR_I

1E-4
1E-6  1EO
C_MID_SOR_C

1.
0.0001 5
C_MID_SOR_NP

1.
0.0001 5
C_MID_SOR_U
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C_PRE_SOR_TH  FIX 1.
C_MID_SOR_TH LOG 0.0001 5
C_AFT_SOR_TH WORD C_MID_SOR_TH

#

# (mol/D)

#

#

#

B_PRE_SOL_I FIX 1E3
B_MID_SOL_1 FIX 1E3
B_AFT_SOL_1 FIX 1E3
W_PRE_SOL_1 WORD B PRE_SOL 1
W_MID_SOL_1 WORD B MID_SOL 1
W_AFT_SOL_I WORD B_AFT_SOL_1

WZ_PRE_SOL_I WORD B_PRE_SOL_I
WZ_MID_SOL_I WORD  B_MID_SOL_I
WZ_AFT_SOL_I WORD  B_AFT SOL_I

E PRE_SOL I WORD B _PRE_SOL_I
E_MID_SOL_I  WORD  B_MID_SOL_I
E_ AFT_SOL_I  WORD  B_AFT_SOL_I
C_PRE_SOL_I  WORD B_PRE_SOL_I
C_MID_SOL_I  WORD  B_MID_SOL_I

C_AFT_SOL_I  WORD B_AFT SOL_I

_PRE_SOL_C  LOG 1E-5 1E3
“MID_SOL_C  LOG 7E-8 7E-5
_AFT_SOL_C  WORD  B_PRE_SOL C

 PRE_SOL_C  WORD  B_MID_SOL_C
MID_SOL_C  WORD  B_MID_SOL_C
AFT_SOL_C  WORD  B_PRE_SOL_C

H===3H 000 H

WZ_PRE_SOL_C WORD B _MID_SOL_C
WZ_MID_SOL_C WORD B_MID_SOL_C
WZ_AFT_SOL_C WORD B_PRE_SOL_C
#

E_PRE_SOL_C WORD B_PRE_SOL_C
E MID_ SOL C WORD B_MID _SOL_C
E_ AFT_SOL_ C WORD B_PRE_SOL_C

PRE_SOL_C  WORD  B_PRE_SOL_C
MID_SOL_C  WORD  B_MID_SOL_C
“AFT_SOL_C  WORD  B_PRE_SOL_C

_PRE_SOL_NP  LOG 6E-9 OE-8
_MID_SOL_NP  LOG 5E-9 2E-1
“AFT_SOL_NP  WORD  B_PRE_SOL_NP

 PRE_SOL_NP  WORD  B_MID_SOL_NP
MID_SOL_NP  WORD  B_MID_SOL_NP
AFT_SOL_ NP  WORD  B_PRE_SOL_NP

F===HFDOBHFEOOOHF

WZ_PRE_SOL NP WORD B _MID_SOL_NP
WZ_MID_SOL_NP WORD  B_MID_SOL_NP
WZ_AFT_SOL_NP WORD  B_PRE_SOL NP
#

E_ PRE SOL NP WORD B_PRE_SOL NP
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E_MID_SOL NP WORD _ B_MID_SOL_NP
E_AFT_SOL_ NP WORD  B_PRE_SOL_NP

#
W_PRE_SOL_ U WORD B_MID_SOL U
W_MID_SOL_U  WORD B_MID_SOL U
W
#

#
C_PRE_SOL_ NP  WORD B _PRE_SOL_NP
C_MID_SOL_ NP WORD B _MID_SOL_NP
C_AFT_SOL NP WORD B_PRE_SOL_NP
#

#

B_PRE_SOL_U  LOG le-8 6e-8
B_MID_SOL U  LOG le-8 2.5e+1
B_AFT SOL U WORD  B_PRE_SOL_U

AFT_SOL_U  WORD  B_PRE_SOL_U

WZ_PRE_SOL_ U WORD B_MID_SOL_U
WZ_MID_SOL_U WORD  B_MID_SOL_U
WZ_AFT_SOL_U WORD B_PRE_SOL_U
#

E_PRE_SOL_U WORD B_PRE_SOL_U
E MID_ SOL_U WORD B_MID_SOL_U
E_ AFT_SOL_ U WORD  B_PRE_SOL_U

PRE_SOL_U  WORD  B_PRE_SOL_U
“MID_SOL_U  WORD  B_MID_SOL_U
AFT_SOL_U  WORD  B_PRE_SOL_U

_PRE_SOL_TH  LOG 8e-10 3e-6
_MID_SOL_TH  LOG 6e-10 5e0
_AFT SOL_TH  WORD  B_PRE_SOL_TH

 PRE_SOL_TH  WORD  B_MID_SOL_TH
MID_SOL_TH  WORD  B_MID_SOL_TH
AFT_SOL_TH  WORD  B_PRE_SOL_TH

HF===FDODHRHFOOOH*

WZ_PRE_SOL_TH WORD  B_MID_SOL_TH
WZ_MID_SOL_TH WORD  B_MID_SOL_TH
WZ_AFT_SOL_TH WORD B_PRE_SOL_TH
#

E_ PRE SOL_TH WORD B_PRE_SOL_TH
E_MID_SOL_TH WORD  B_MID_SOL_TH
E_AFT_SOL_TH WORD  B_PRE_SOL_TH

#
C_PRE_SOL_TH WORD B _PRE_SOL_TH

C_MID_SOL_TH WORD B _MID_SOL_TH

C_AFT_SOL_TH WORD B_PRE_SOL_TH

#

#

B_FILTER_KW FIX 5E-12

#

# A
#

GRAD LOG  0.0044 0.23

#

#

-2(262)



JNC TJ8400 2002-056

# R
#

#

#

W_GA_START FIX 0.00
W_GA_DURING LOG 1.E3 1.E6

#

WZ_GA_START WORD W_GA_START
WZ_GA_DURING WORD W_GA_DURING

#

B_GA_START LOG 1 1.0E8
B_GA_DURING FIX 1 1.0E8

#

E_GA_START FIX 0.00

E_GA_DURING LOG 1.E2 1.E5

#

C_GA_START LOG 1 1E8
C_GA_DURING FIX 1.E8

#

#

#W_T_START WORD LOG CONST_ONE  W_GA_DURING
W_T DURING FIX 1.1E8
WZ_T_START WORD LOG CONST_ONE  W_GA_DURING
WZ_T_DURING FIX 1.1E8

#

B_T_START LOG 1.00 1.0E8
B_T_DURING FIX 1.200E+08

#

#

#

#

#

DF_1129 LOG le-16 1le-13

DF_C14 LOG 5e-17 5e-14

DF_NP237 LOG le-15 1e-12

DF_U233 LOG 5e-16 5e-13

DF_TH229 LOG 5e-14 5e-11

#

END_PARAM

#
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A5-1
3.
A5-1
ICRP Pub. 81 (ICRP, 1998) 10

100mSvly

ICRP: Radiation Protection Recommendations as Applied to the Disposal of Long-lived
Solid Radioactive Waste, ICRP Publication Volume 28 No.4, Pergamon Press, Oxford

(1998)
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A5-1
0013 /mx7h/ x1mx5
h 10
=0.455
mm 50 1
m 1 NAGRA 85-08"
g/cm3 25
m 0.5 NAGRA 85-08"%, JNC TN1400 99-023"
(Sv/h)
(Ba/9)
IAEA TECDOC-401",
g/m3 1E-4
m3/h 12 ICRP Pub.23™
2cm?/hx 0.1mmx 0.5g/cm3 = 10mg/h
mg/h 10
CEA/SERGD N0.92/22

*1

*2

*3

*4

*5

*6

. (1994)
NAGRA : Project Gewahr, Endlager fur schwach- und mittelaktive abfalle : Sicherheitsbericht.

Nagra Gewahr Ber. NGB 85-08 Nagra, Wettingen. (1985)

- , JNC TN1400 99-023

IAEA : Exemption of Radiation Sources and Practices from Regulatory Control, IAEA
TECDOC-401. (1987)

ICRP : Reference Man: Anatomical Physiological and Metabolic Characteristics, ICRP
Publication 23, Pergamon Press, Oxford (1975).

Guetat, J.M. Asselineau, Renaud : Contribution Technique a la Definition des
Seuils Dautorisation pour L'evacuation Sans Condition Des Dechets Solids et Des

Dechets Liquides Conditiones, CEA SERGD/92/22 (1992)
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