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Improvement and Development of Geochemical Monitoring System for Groundwater

Installed in the 350 m Gallery of the Horonobe Underground Research Laboratory
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Horonobe Underground Research Center
Sector of Decommissioning and Radioactive Waste Management
Japan Atomic Energy Agency
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Japan Atomic Energy Agency has been conducting R&D (research and development) for
geoscientific study and for safe geological disposal of high-level radioactive waste in the
Horonobe Underground Research Laboratory (URL). Development of the monitoring
technique for hydro-geochemical conditions of groundwater in low permeable sedimentary
rocks with high content of dissolved gases in the underground facility is one of key issues in
the URL project in order to obtain the reliable geochemical data. Improvement and
development of the monitoring technique is also important to monitor the hydro-geochemical
conditions during the construction and closure stages of the URL with the reliable data.

Development of the monitoring system for the groundwater geochemistry was conducted
previously at the 140m gallery in the Horonobe URL. Thereafter, improvement and
development of the monitoring system have been performed at the 350m gallery as the course
of development technology to monitor the hydro-geochemical conditions during the URL
construction.

In this report, the results including the improvement and development of the monitoring
system for the groundwater geochemistry at the 350m gallery and the several examples of

data acquisition are presented.

Keywords: Geochemical Monitoring System, Horonobe URL, 350m Gallery, Dissolved Gas
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3.4.2 KEHAKER

KEE=HV o 7O—fFlE LT, CO5F TP 201448 H 19 H~9 A 24 HOHR TH L7
X2 OFERAZK 3.4-4 1277, ZORE, RUo7OFENE, 90 mL/min OFRE THUF /KOS %
1Totz, KEBR ALY 5E12IE, pH & ORP OEMICHOWT, &4, WIEEZEM LT, KE
B ORE R, pH IZEHILIR 4 ﬁi% LRI L, fefrcidn 6.6 27~ L7z, ORP I%, #LHIBE

B D 2 RIFRE T TRE KT L, 2 O%IEMI L THI-400mV TLE LIcfEx =~ L7z (2
ZTO ORP IFHIRIZFA UL, AGEBMICL2WEMBTH D), EXEE (EC) X, BB 1
A% 54 1,590 mS/m CTLE LA R Lz, $£72, KiRiE, BHIBRGE D SHHENOKIRE
{BISBRET DM 2R Uiz, 72385, 9/9 D 9:35~9:142 OICEENRAEL TEY, R 71X 9/11
D 10:25 IZFFB LTV 5, A 7EIEHIMIZE W TIE ORP KT, EC O EANEH LD,

AR, C06 FLTD 201446 H 4 HH 6 A 25 HOHM THLNZXME 1 OfER %X 3.4-5
(R, 2R, R 7OEIE, 50 mL/min O E THITF AKDIEERZ1T-7-, BNZEEBT S
EATZ, pH & ORP OEMIZOWT, K&, WIEEFEN L7z, pH (XBHIR 2 %8 L T
L, &EHICIER 6.9 2R LTz, —H T, ORPIZBLHIBIIAH O —HENZ ENT T ETF LoD
@m ELTIKTL, 20— %IZK-400mV TRELEE/R L (22 TH ORP X
ARRICFE U<, A4EmIC L HHEMTHD), EC X, BB —EMREO%IZHK 1,650
mS/m TLE LIfE%E7 Uiz, £z, KiRIE, BRIBHLAE D D HUEN O KIRZIZBRET 2 ]
o LTz, BEENOHUENORIRZRTEEBE LTE, JLEE=4V » 7HICHHKEE o —
EYINRy =V AT LA E DBEBENRRKE <, £ 22 TARBIILTWAMIZ, B T
TLESTWDHZ ENEBZBNS,

2B, 350m HEYIE CTOKEE=F U VI DOEATYH, BRIFREOBEGEIILER L Tu/
v, ?ﬁﬁﬁéﬁ%ﬁ/%ﬂbx B AN K D RIBDEEE A Z TR T WV RIZ OV T, AfE Tk~ 7
HAFAN L DB T 272D DORBEITo>ThH, +oRUEEEITI 2N TERI o7,

ERL7ZL 912, 350m HEILE TOKEE=F Y > 7IZBWTYH, K 2~3 BB OB Z 2T
T, YUBE=X#V »7EOt P — EFAE & O TH R KZMRHER SRR 5, BllEITH 2L
T, BHHBNICEBO TR ZE LEMEMERD Z N TET,
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4. BbHYIC

140m FRAYLE TR SN T KOMEEFE=2 ) 7 HEEOEMAZ S £12, K EBD
M BREE SR~ O IR A RIS, B U JEEA SRR - R L, £, FEEZHWT,
350m FAEHLEICBIT HKE - KEE=FY 7 &7V, EEOBEHAMEIZOWTHER L, £0
fA, AREAKYEZR O N EN A 25 AT 5 Ml IR OHERTS BREE ISV, # T 350m (2361
RN O E S 2 M L7REE TOM FAKDKE « KETF —Z 2EET5 2 LN T,

A CTHE Uiz £ 5 RIS KOS S T O T K Z 55 & L2 FLE TOKIE « KEE=4
U v 7 HEMOBFIL, AN T DRI kEER A R LA - SRR T HSEED ST
BY, L0EEOHERVWHERKE COT=X Y 7 (BHlziE, HE 430~500m ) b FEiiSh
T35 0, A, EE 350m OMEBRESE~DOxtiE LT, BEOEBEOWR Z2RLT7-0, 4
%, LOEVWHERKE COT=4 ) 7 HEHEIC, ARWE LZEEOSESSLAE L HRFL
TWS ZENREETH D, FRC, WRIEDOH FKICRHET 72 2 BOER T A3 25RO T
X, ARIOBRICHEST, SIEHEMTNEZED TV ZENRRETH D,

B, ABCATEEERNRIEE LT, IR, BERBREOLELI-E=4) 7
WOMNLNZET b D, WHBFE b —1F, BEEREDOT T AT v 7 @ E B ARERIZ)5
W MREEEmEE AN TN D, LA LRRG, BBEOHTKD K S L BOULFH ADPMFIET D
By, MW AEWNVECTZRIEBEOREICAHE L, WEICKEREELHEZ D LMD, &E
L7-BINEAT S 2 e EE L, BOREICA 7 LI B A B BR R ERNETH D,

Tz, AEREROBRBIENN NS TELRNMEE 720, HFKOFEERIITZIRVEEN L
EUIEELT®, BMENERELSTEIREDUBHLLETH D, bPFNREETIERHLTL
EOHG, KEE P —DA T F U RAFEOFERIIIEELETT bbb, KEREY
P~ DB EEE~ORB L 2L, ol ENZRET D ENEE LU,

it

TR 350m OMVEEBREESAE~DORIIE 2 SHEIC LT KIE « KEET=4 U > 7B OR%IX, PFI
#H3¥ (Private Finance Initiative : RIFIE&SIEH ) U TUFCHER R CGB TH) HHE OF
B 2341 A 31 B~k 3143 A 31 A) TR B REESO L L Tirbhi,

PFI FEORFFEERM & L CHEBEOWRE - BSIC#EDb - - KRR A O R B &2 K, HE
BUEB L OA T F U AEMY LI BHEE A a2 o hOMIBRE—IK « FEFERIZ,
O EMEY TELELR L EIFET, £72, 350m AEYLEICB TS E =4 U v U EEORE -
EAICHTZ> L, BRREHF A Yar Pz FOKRK « ZHERBERKRASEOILARE
= (WK, YRR B & U TR IS 3 X ORI O KB 2RI
X, ¥ah, TWEB o, TO%EEY T, #EEARLET,
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