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Geological disposal of radioactive wastes requires the large amounts of fundamental technical knowledge throughout the project
such as the investigation of geological environment, facility construction, operation and closure. Monitoring is carried out to collect
site-relevant information for the creation of an environmental database, to assist in the decision-making process, to provide
information for the various stakeholders, etc. We summarized the current technical level and problems of the groundwater
monitoring in the world. Through the research and technology development so far, the technologies have been developed for drilling
borehole in the geological environment survey prior to monitoring and the selection of the monitoring site. On the other hand, the
following technical developments are remaining issues: long-term operation method of monitoring equipment, retrieving method of
monitoring equipment after long-term operation, transport method of backfill material for borehole sealing, technical basis for the
sealing performance when the borehole-protective casing and strainer tube are left. Thus, to plan for the groundwater monitoring,
preliminary studies on long-term operation of monitoring equipment and abandonment of monitoring borehole are necessary.
Keywords: groundwater monitoring, geological disposal, intermediate depth disposal, monitoring method, borehole sealing

“
N

B

Y]
2

-

k=g
=K

fio2z 22 At - ESE 72 FEP (Feature, Event, Process) O [F] &,

1B L~V B T BE SR O HR R B AL 53S0 18 L~V U BE
EWOHIBAICED HEE (LT Ay EE)) ik, A
TN T ERRNY T 2 AEDOEILENY T VAT A
DA & BRERBATS T U AT HS < BUBEMETIC RS W T %
DERMEDRFM S5 (LUF T225Hl ) . ZaFM T,
FEOKERIIRBIT 5 RMEESCHH#OBAZZE L, =
EOEBICEDE THMREER - BH L, ZOEEMEER
EIETWZERBLZLENTHWA[L].

HROER - HHICEL T, £=4V 7 Wy 2T
L OEMERRESR OFE), WoE0UGGORENNK - B
BUZ 5 2 BB R ST B BRICBSL OB - T - B
BB ST A — F OGN E T IR E I 284 - JIE2)
X, LFORTEREZEZ LN TWALT].

- WSSSBTERD O WS R R & 2 O Lo B

C ASFEEOKEMICRIT 2 EERE, FIEMGRE~D

TR NI 2 T — & _X— A DS

RS DRI B~ D IEST D HER

- PRSI OREN TR E —E T 5 Z L OfERR E
T=H VT, TOHMLERRFIIGC CEESER
HENHRERV[L 4], E=X V7L 0ELNDEE
PEOIEHRIL, MR, HMEREEREO PR EED

Method for groundwater monitoring on the disposal of radioactive waste by
Hiroaki MURAKAMI(murakami.hiroaki73@jaea.go.jp), Teruki IWATSUKI,
Ryuji TAKEUCHI and Nariaki NISHIYAMA
k1 AR IFEBREE e 2 —
Nuclear Safety Research Center, Japan Atomic Energy Agency (JAEA)
T319-1194  FZIRGACETRLHMEAS KA ) 2-4
*2 MRASHEA Ry 7
Ospec Inc.
T105-0013  HUAUTHRUE P IFAANT 1-29
(Received 22 August 2019; accepted 23 January 2020)

MR R~ Y, B BRERE O Z LR ORI T
MEFRERF - T (LA 7o b)) O YRR, HiskPAs
BRI, BASHRREH~OXERCT =4 U T ORT - Mk oH
Wr, HiskPASH I, PASHB —EOHIMOREEOMR L
ENENnH NG,

Hifg ALy TIE, fER IR OB Z 20T 5 R & Tl
RnEWSFANCESE, g OZeMEE=4) T
THERT 2 FIEITHE SN TWARWS]. £7-, BEERE A
ToRY 7 ol FERS L OMBR N EFIIThbn Sk
D OMSREZ R IUE, HERICH ST D A TR TR
%, RWIMICO D H PR AL OB BRI W THE
RSN Z L3 BELH D6 — 5T, IF
SROFIERRHIZ L B OE=42 U o 72N TE &k
Eh, BERBEO—HE L TR SN D AIieE b R S
TW5[7].

A A CTHRET S T 5 55 FRRESEY O HIRFE Ly Tl
WA B DE=2 ) U ICE LT, BEEKROZ T AN,
LEEIEHEOBAE TORM (300~400 4£) £ TATLAY 7
DREEMEEZ MR T DOOBE=2V 7 (LLF NF
WE=HF V7)) 2479 ZEDNRBEINTWH[E]. Mz
T, FETAIRFOBRM ClistMgGOE=4 1 »7Ico
WCHANMIC 2 S e F R T D RERH 5 RS
TW5[9).

A AR I se B EtE (LT TR )) <i%, I
BRI, ARYEE MR I BT, M SR AT O A
ERE, EERh, HEHFE RIS BRSO S b E
HfRET 272D T KE=F Y T E2ITHoTETED, £
=H Y TEMCEb s S ESERhMREEELCE L
[10-15]. AT, £ HOMER I OENAOBEED M
RICHESE, SFERBEOMTRE=4Y L 72O\ TH



BT Iy 72 RIS

WOHPCHREA T Y L0, T AKT=FY T DFHHE
SRR OB SEEE LT,

2 WTFKE=SYITBEMORREFEORE

K EEBETCOI T RE=F2 Y > 7288 5 EANAITL,

UToXsiciEsND.
C AV BEEERET - B T MR O M R RA (W

BRESLPR—V o TRER L), T=2 ) VT HFTOEE,

=X T FIEORE B ORE, I AKES
KE DYIIIE O
© R~ R B PR TR IR O A RO BE A,
R ERC/KE ORI B OB L # R A > 7 F
A
- RUSSEBRSE  RIRE =& U S ~OBAT (PIREEAL
DA, HT=2 1 T OWTHER: - 5T D
Wr, & TTHE=FD LTI TE=H U 7RO
=, FLEHZE
LUF, #BERSICIT DR 72 ERNRICOWTC, BEAETE
W I CHARN O RRSIHEZ B L Tk 5.

2.1 HHEBBEHAEOEHOR—) 25 A4

=KV T EBIAT DRICIT O D WEBRBEHE D=
DOR—Y o ZHIRENT DN TIE, B - BRI HI I
B 2HEGIZ2I1T U016, 17], FEIZBWTEEROERNH
D, T=4 U VT H~OEREZABEICE VW EHIEE

OB O TN HE 2 3595 = L 25T % 5 [18].

— RIS O RER BT, BERR T ML o MU BR
R ERT 5720, HIREE, MEEESCR—Y 7
RENESND. TORRICESE, HTHEZRELOHM
BETI, KEMEREET L, MTKEET /L, HER
{LFEET IV ORENTHOILA[16, 17]. T b OFAE - 7
NAEZEDOBRTIE, Haak Bk T & HUE L O iz 3 L UM K
OREHF W EBE L, MTKKEEO E - TRk FKE
RKAL72 EDIERPEAFE D .

ENS O TFRFTER IR T, MRt e Thhiz R —
Vo THREALDO N ZDOROET=4Y  ZHIZEH I
TRV, EBOFETHLRFEOZ ENBESNDS. Z0
BEDMEBREERED D DR —Y  FHLTIE, FDOHDE
=X Y T~ L ABEICENT, T4 OIS
R OBYMECEAMEOMEN LA L 70D, s T UL
FEFICLVEY R MERIEN e STV WA= 7
LiE, BHFOBLECITT=4# ) v T~ R &
w5,

BlziE, FREFE L CEEOR RO S x5 L
LR — U > ZHEITCIE, FLEAEERS IE O 7= AR AEIKIZHN
L7 U ~— (Xanthan gum) MERICHEFRTE T, TDHk
DE=FY T EICHELTWDIL9, 20]. —#RIOIZI,
A=V T HARHIRFOREYEK GRAK) O - ST, BRE
R, N L—V—RE, WEIKE, hyT T A AT
DOWERE 2 R T 5 720) , RHIERE e E 3B 7 B BT
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Table 1 Properties of groundwater-monitoring method
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LIBRENE(LLIIRETERL) oT=4) VI AE
L hiw, RSB OT =4 7 S ERE T,
fiErX BRI O T /KE =4 U > JCHERELPRBO B
TR RS LT D, — T, MEERROBITRE

Fig. 1 Retrieving of MP system at TONO mine.
a: Retrieved MP system, b: Cement placement.

LRDABEME S HD Z &b, BBEDORWE=ZY T
THLNCHET DL ERH S

2.6 E-HYUTHBBEOHE

E=H ) VOB ILHEE T, FLAN A FAZEM TR
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HEGRILTTIE, 1986 £ 5 2003 4E £ TOK 17 I -
ST, BEAKEFHNIFRXO—-FETHE MP ¥ X T A
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FoX Y T EToTERL. B TR, HERUEIZHRAI S
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BE SN MP Y AT AD 5| EHFENThh (Fig. 1).
MR S TSy I — B RE N A2 o T T 0D,
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XTHOTTAF v I —v 7 LIRS LTV 5.
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T, AR OE KM & AR OF KM% R T 5
FHTHYBE], HIxIiE, AU =—F  TIEMAEME LTl
AT 22 A bOFEARREO BAEFIZEE & FRED
102 misec LT & LTWA[B5]. — T, mid/Atknmigs
T, A=V 7N EREKMEREIZ L THILOEBT
HAET 2 B O BB ARMER 2N L CEIBE LSS
W, ZOMEHEFFT 2 0BTV EE X BN TV A[56].
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FHEESBTTIE, BRSO TAR— T v ZHLHED
FRENSH D B . KETIE 1890 R HAR—Y v ZILDH
FIZET 2 HHN TN TR [57], HiER OFARO T
ZRUNBIZMZ D720 OBEAERIE RSN TN DH[E8]. AR
CIEME R B L ORE A DRI EICBET 25 %
FaEDHTIEY[E9,60], ZiILbDHFECESIEAR—T 7
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BT5. 77 70KEEOREIXENATHE m~100 m
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Fig. 2 Concepts of bentonite-carrier method

Fig. 3 Photograph showing the basic method (left) and the
couronne method (right) [53]
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Table 2  Properties of bentonite-carrier methods
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