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Lifeline of Drinking Water while the Noto Hanto Earthquake in 2007 Struck
the Noto Peninsula, Ishikawa Japan: What do we do quickly?

TAZAKI Kazue', BABA Naoko ™, SATOH Kazuya**
OKUNO Masayuki and FUKUSHI Keisuke

]

Abstract The magnitude-6.9 Noto Hanto Earthquake struck at 9:41 a.m. 25" March 2007, off the north coast of
Ishikawa Prefecture. The quake started under the ocean about 30 km southwest of Wajima, shaking up Ishikawa,
Toyama and Niigata prefectures and cutting electricity and drinking water system to some 160,000 households, killing
one person and damaging hundreds of houses. The quake also crippled public transportation, including Noto airport,
and cut water to about 9,500 households. All residents, especially those who are near the hardest-hit area, are advised
to use drinking water collected from spring, well and mountain natural water with extra caution, because the water got
become muddy in white, gray, and brown color after the quake. Some of water changed to acidic pH 5.4-5.9 from
neutral pH is not drinkable due to SO, The legal standard of pH for drinking water is pH 5.8 - 8.6. The water
contained 5-10 times of SO, higher than standard concentration of SO,, but looking transparent after one week. The
field measurements of water pH suggest that high SO, contents are due to acidic drinking water, agreed with XRF,
ion-chromatography, and SEM-EDX analyses. After 3 weeks, water pH 5.9 backed to the normal pH 6.5, but NO;, Ca
and Mg contents were still higher than before the quake. We have ordered the government to work, toward securing
the citizen’s safety and take all possible measures of drinking water to rescue them. The health center office must take
care of spring water, well, and mountain natural water to check pH as soon as possible associated with CFU (Colony
Forming Unit) check.
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Fig.1 Location map of the study sites in Wajima and Monzen, Ishikawa, Japan.
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Table 1 Drinking water measurements and chemical analyses using X-ray fluorescence analysis and ion-chromatography, associated with
interviewer’s comments. The drinking water became muddy white, gray, and brown in color for few days to one week after the earthquake in

March 25,2007.
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Fig.2 Water measurements with interviewer and asked drinking water color after the quake in Wajima city, Ishikawa, Japan.
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Fig.3 X-ray powder diffraction analyses of rocks and sediments collected from Mt. Jinoko, Yatamachi and Nakanoya, Wajima, Ishikawa,
Japan.
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Fig.4 Scanning electron microscopy equipped with energy
dispersive elemental analysis of granular particles in the drinking
water collected from Sugihira-cho, Wajima city, Ishikawa, Japan,
showing high NaCl contents with clays and sulfur.
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O, B, TVHY, BITRVIHAREZREL TN 5.

EEKFOMBREICOVT

A#EDS 3 AHD 3 A 28 A 5 FHEEHEIERT,
KEBELZEBLTWAZEPHLP R o7 LL, 4
H9 HICERSHERICARZE R BIZZ, KEMEEZRLLIC
PEFRC IR 720, B0 T OBHREM S Shiz. 25
A, MAEBIRRICHEET 2 6 HE (MW, KBEHE,
EmMER EE HE 2FRKEE (TOC) RLIT
BY, pHR SO, EREBHBIZA->TWwWhdh ok (AW
1997). L2 L, B2 HREROEID T, 4 A 13 HICRHX
FORE 12 UMRSETO LK) 12D T FRAERER ISR
BeRsl, 6 HHOKEREERT-72L 25, KBEIH
Hah, SRATER o7 E512, AF 3oV TIE—
HIH A 170 CFU/MmL & 2#H® 100 CFU/mL % K & < kAo
T v 7z (% ¥ {8 100 CFU/mL L. F ; CFU & i Colony
Forming Unit 8% EHHAL). 2B, ZOHTOHEROME
1% 40CFU/mL & HHEMEHNTH o 72

—%, BREKERO—DTH 2 EMFBRITHEN» O
BANRAL, BOOEREREZ L, BREGRKEZRILT
WA, ANBRMERSY v & — 0 2006 4E 12 A OMEIZ LN
i, —MAIE 8CFU/mL, KRBWIEBETH 72 LiL,
e B A R AT O HF 7K Tid 490CFU/mL, FIRTETE T O H
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®5 BEMHOBILOER FERE) ONFHMEEE.
HiE #t BHYERSTH .
Fig.5 Optical microscopy of rock sample collected from Mt. Jinoko, Wajima, Japan, showing diatom, bone peaces,

and clays.
FAKRTIZ170CFU/ML & Wi h FR#EEL L@ T 5. HY, FEHEMH 10mg L & ~IEFITED - 72
RIT, AMICE2BEREORAENTE > T 5H, BE ORET, (ZITMFUEIENMEEZR L. LrL, ZoOEL
DERITEMEOEM, pH DO LH, BEOHNTHE LFE PEEOMBEOHEN L) PEAHTH S,
Ao, BEOBRRIIEZHME, B HiEd e # ==
B, WERELRETHDL (W - B 1996). SEOEHHNFH -
KOKEWEE, pHZ ZELL Bh o 25, Mg (121 FNE, BHicinBHsli RER TR, BEK BROE
wt%), NO; (79mg/ L) EMZE L7 14 AFroRT—FFHV BhreIATHY, WAREIFRNELS, BHELNE
%R L7z, BESE 2006 EEOFEERIC KLAULNO; 1 0.1mg/L T B, KEFEMEINTOHEK, BEK, WKREAFKEL

(54)
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56 WRTHOBLUOESL (BERRE) OEENE FREMBERE L 3V F -5
AVEAOLICER, HE BHPHELCYS. BIIXAL Sik, HELBHEISIZERGETS.

Fig.6 Scanning electron microscopy equipped with energy dispersive X-ray analyses of diatom, bone peaces,
and clays, collected from Mt. Jinoko, Wajima, Japan.

T TV AHENE CHFET S (HE5BE 1 - kKR BE 1999). 5T, IHHLOMTKRKIZALN, HARKER

J& 2001). 2, BRI R UL, 3oKIED & &b, B, WEELBWZ EDPMONT WS, 4B, KEOTHER
NoDIRDBHEHEL T LRI HAIZ L 2 Bl TR A IR A 4 VIREARET A LISk o THIAZ EHTE
LUV HBEED i R ISR R ST S (I - % (CKH 1984).

(55)
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KERFICH I TKOALTEM

WFAGZIEARD S ) T BRHEBOIEY, FHKERLZOREMLD
WEREE, TEOBREICZL > THIFR I R L % &
L%, LaL, KERIZHTKHELZ T A2DIZHETH Y
o, EROFKEFOHMTRREDT - FIZFEITD B,
F72, HP LR EDEFROKERE LR EMIIATo TWHEK
FERIEEALERL, BMEKEORHBTHETLF—FICHR
FTWw5b, KERHIBEREINAD, KEPELLZY, BK
L7348, RAIERDO:DICREREFKERIFELZITH
Wbk, REBHEEREIFENRIAN) ZHETA&D
ERNLRAETH Y, AEWEFBTICRELGEGVE
T4 JEEETHRICEL LAEWHOMTRERERT
BERE BN ZREDLZLEVPTELREPULETH 5.
ZoL ERERBEIL VITERBEN L% (Kamigaito and
Uesuna 1999 ; Ikemoto 1999 ; Nagasaka 1999). >KH (1984)
WX 2B ETRREN OB BT 58— ¥ 7HFR
Bk, AFFEHEORFE G2, 3) D 2-4m DHFDOH
g (EAD S L, ILARR GUB9) @ 12-15m OHF
ISR IS § 5. oA DB kA + Y iREIL 21-25
mg/L TH Y, BEN LB ENZ/NMAEAT GUE
12), ARERT (AR 13) OIEALA F+ ViBHE 29 mg/L X VK
WEERLTWA. 251, MoK HITRBE GO 7,
8) I ZIEALW A & VB 49-59 mg/L & FEFITH VWEER R L7,
ZOZEdERmEbORMRBEREZIILDE L, WoRHN
DEALR BT O LHEBZRLTWE EEZ LMD,

HIRIEIC & BT KDOEAL

A DR TR I MRS R THIZB VT, HRILDs
AU ANEBELREBRELEKRT 2L L, WEH
FRTE] TR /NRBEOBRIEARZ > T b, #Hi 2, 30k
I 2-4Am DRI OFFTIRE Y BAEL225, FRID LD
(2 12-15m O IBRTER W HTITHBE O/ H T L B EL,
WOEEL TRV, ZOKEICDWTSH SO, (3.8mg/L)
& Cl (22mg/L) 2314 I T—FRANMETH 72, ThbbH,
4@ XRF, SEM-EDX, £+ 7u< 7574 —=12k5b
SNRERD S, HEK, BEK, WWAKOHIZ NaCl, Cl»%
B E N7z D MARAH T KIREA L TRk DIEAR LA
CoMEEDH B, T, WAKLIIBEAEDHEAKIZEEDD
BED Y THL, ALAEEAKICEoTY, FISBIShAHED
H5H (BN 1997). SHEOBEIC—FLVWIIRE (LAD
o) OpHA 7405 85 ICELL-03HBEICL 53
FALDHEZ o TV AT EeMLH 5. 2 DlLREAKD XRF 54
FEHIE Na (12.1wt%), Al (1.9wt%), Si (9.3wt%), S (15.1
wt%), K (4.5wt%), Ca (56.3 wi%), Br (0.5wt%), Sr (0.2
wt%) THY, 4+ IWAPHEETH 5.

FHRAORE
FNRCREE, TS E 0 T ADEABINE T o<

(56)
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By, ZoOEERHFLTVS. LrL, Bll1EHCLY
FERIZARINTSE ST, KERICRRITMS 2 LIIATHE
TH 5 (f1)I1E 20052, b, 2006). FKEIZ XY KEA1-28
MHWIKT B L, BERIFK, FEK WKIZES LI
HAHDIILRTH B, AE, 2007HE3H25H9: 411k
SR EEMBETEL L AT K EWLR MY, SRR
TMOEMT LI TE, BBEEHMIALZZHBX %,
o, BREISMELTWAFAFK BEEAK IIKFEE,
RE, FEICE2OERBIFEFICAREREZ T, &
7z, HPARASEN, BOHCHIK L 7R d & o 7248, SEO
BHHAT, B L7 2-5m OEBWHFKD pH A BRYEICZE
L, BRERA & v 2% L 7272 DRI E S v & A3
Lotz Fi, BBHNOWKSHEK2S, KiEo—
BRI L KGR RO D HEBAT L ol E 61T, PIAT
BT Cid b T RICTAKRINEA LB H o7, 4 H, RKHE
5 3 BRI FHEEREVERT, KBHEEZKROETS
CHBOKEMELZEM L7225, BFHRITERICITEEST,
I, ZO6HBHOMIZIEpHIEZETN T d» o7 pH
BEELCHIETE 20T, #oREEKIIDWTIE, BIER
BEHHICANDGRETH L. i, BE Re BaHwo
HWFKIZH TFREOZEENC L Y B ICKENFENT DT
L HHF, HEK, WAKOHBMEIERL, KERIIS
7Ry PR PVOKREBRIETZ2T TR, EFKIZDON
THRELIEEEEREIT) LEIFDS.

BEHEAR (3 1T B HEIEK

SEOMBETRERFEENTLRETMAMN TIX, KEE
%, KERINEICEDNT, BRWHtE L7z & 135
2, FERAEGERE T 5 b H o 7. AT EO
BFEHXDOI9FTHY, EFROEME BHBRE CT—ERMY)
VIRG 72, ZZTEEPOHAL T ILOEE KT KA,
KB b A VICBINOKRE/F o7z, KEFRY, KEPEHL
723A31 B4, EREBBICKE 425, SHOBEIC L
BN OMEI R NDOD, TEIEDORMAIIL ) 2RV
r—ATHbH. <EPLEKRATHWLEIKSENLLARLERT
372K, HERICZBEEKRDOET 52 L 2 IRET HLEN
H5b.

WA T, FICFRVOK, RE N LOKOREH
HBAMETHY, REVPEIBTHERIIRY 2w v ARE
Mol FOD, EEEIEHY TRk BB CAELT
WBESE L DANAZKGEREREBL, MM LOBHEEZHER T
Wiz RN VORI > THET L L, BKOFHRNE
BEBIMZ L #FTRE SN TCWA 2T TH Y, BHNOE TIZEH
BE&NR—F TV M LEFIAT LA, FrvzLin
ADFRETH o7z, BRELTHL2EFROHEFRDIEH SN
Twirdolz, —FH, BHAO M LEFIHETAAD, KD
YELIZ BT, ¥R IR EDT TR 20T &l o7z,
BRI, FHROVEEFZ T YRAKTERIHENRLT
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BEE - RIEREROETEK GrAK, WMEK, WK OMREHER

WZIETTHEA, T TRHEELBAKIHL [doknik
W] ERES TWABT RSN B, M LIL, BH,
ERERKRT V7T ONHIEREHEL L7225, KEDADF
AT 27-0ICELITHERSN, Gnddl), Kb X HH
TELRRTIE eh oz,

ERIEIL, ZREHCEFMAFGORERTH 2 BT &+
DK, WAOBEDOHIE, BEEAICHERL, HROE
LR EPHED TR & 7 7, BRBRA OB EDOM
RETORIG, AFENERHO TR AL, OB
i, 41 HOREMN: - THZEILAZAZSA, 482
HOFRIHZTCRRICS NRR 72720, EER /7 ay
ADFREDFERMEE B L, 7k 5 RO EME 2572312,
MHE] DX SEATRIZHREG L7z, 35 L ORI HE OB IR
EH I3, EREYoRkE, M BRESROR
ARPHEINIz, REGRICIY /0o 4 VATH BT LA
AL, BHORRICL O BEITICE) 5 KRB EEZH
ZEMRTET.

SR ORI & 5 HFKOKELERCTHE:, KEHIEIHL
VR 2 ETOEEKIIFROBERELE L ERK L T
B, N2 DRBETRLLUTEDS LTWT B %REeREHK R4
fa L, ANMEHIBOERICET T, BERSEZEITE»S
HELRITBENOREVEETHLEER .

TED

RS LEHMBRAENDLKEND D B THIAKL2D,
FEGIHFK, BEK KRS EERCTERINE. L2545
A, FNOOAEFEKIZAR, R, KBICE-TWE 48
A BHIZEHE, Mil—®Fo 16 » FioAiGKRLiEREK 2Bt
WCBWTKENEZIT - 724E, WERCHETH - 13 F
KRPMBHRIEEER TV VBB LB TAYED
7o BKL7-HB 2 ERZICH DR VALSZMT LS, B
P L2KISRRER A & % LB LN, T h Y
AL L7KIEIBAE T U 7 2580 LT w2 KEMAEIZ L
DAL RO b7 K e BREFHHSPHRETICHE LR,
6 HEICOWTHRAE LR, — MBS KEREIZEICE
WHN, EATE 2o HFRRWAKI 2 rHido7z. —
Ti, BEETICB I DEEKOD ) b /a4 —L T X
HIRROBERLELEEH L TWAE10D, TBIC L 2887
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i AREZERTLICH720, BEBIBROIFK, FBX
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5. F72, BIRKRFMEF Y URADHEDOFT— ¥ EN %2 L
TRPZZ 5 HELABHASHOBBEA L, HHEL X
A F 7 uax Mo CBIFIC R - - SRR EMEI M Bk
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BN B B EEKOERE TR W20 RE#ER
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2 B

2007 4E3 A 25 HORE 41 iCv 7 =F 22— F 6.9 OHBENARGEELEL B -7 204, KEDBAKL
FRIZEROFA K, BEAK, WWREZEGEKE LTERLZ. 2OoKIBEEE2SAE, KA, FBISEHD
2-3 H 6 2 BEKE 72, AFRIIHEEROER L OMEIY RE, BlIIBI) 2 KERE, FRE % ER
FIHLRY, BLXEON, A4 vrux Vol EEREFEMBEBEZIT o2 BEMIPETH 72
HE KA BRI pH5.4-59 EBRIEICR Y, 2D, SOMHEFICHEL B VHKBATE o, —F, FHETH-
T2RRAKA pHS & 7 VA UHICEILL, NaClEFENEHL 2, WKDBAZRE L. 72, HEKD6H
HIZOWTOREZITBIKIE L 72 L 25, 2BATOKD 53D Eo— B & KEBRAR 25 ) AT &
ol B, ZORBEEHBIZEpHPEINTWARWVWDT, 5%, KERIZVHEAEFEKIOWTpHR
EEWBAL (CFU) 2 GOKERENLETH L. 512, BERICBU24AEKE /7 ar 4 VAR EICK
BIREEERELTVAHD, fTHUIC L 2 RHE R E & Il LETH 5.
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