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Hydrological Structure of Shiraoi Hot Spring Area
in Southwestern Hokkaido

By Koichi UragaMI
Department of Geophysics, Faculty of Science, Hokkaido University
( Received June 13, 1992)

A hydrological investigation was carried out in October 1988 and August 1989 to
determine hydrological struture and thermal water systems in the Shiraoi hot spring area in
the southwestern Hokkaido. The Shiraoi hot spring area is the intensively developed area.
There exist 142 wells drilled to depths of 300 to 1,200 m in a coastal plain, from which more
than 7,000 1/min of themal water with temperatures of 28 to 61°C are pumped for domestic
use and for bathing at hotels. Thermal waters discharged from the area are highly alkaline
sodium chloride-bicarbonate type waters, but their concentrations of chemical constituents
vary greatly (TDS 0.2—10.4 g/l). The themal waters are grouped into four categories :
highly saline sodium chloride-sulfate waters, highly saline sodium chloride waters, sodium
chloride waters with moderate salinity, and sodium bicarbonate waters with extreemly low
salinity. The first category of water is only found in the Ayoro river basin at the western
corner of the area. The second category of water is distributed in the lower thermal water
aquifer underlying in the central part of the area, the waters in the last two categoreis are
respectively formed in the upper and middle aquifers distributed in almost all the area.
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Fig.1 Location map of wells in the central and eastern parts of the Shiraoi
hot spring area.
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Fig.2 Location map of wells in the western part of the Shiraoi hot spring
area.
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AR - AT T, BIRUA, SRBELILIKEIBHTEL, KENDERZHBEL T,
EEM (1970) 42, 1966 F£FKic, FrFHTEEO RIFE CTREICHREL Tk 29.5m DKEZEE L
Wb L, 19694 11 Aicid, FBMIE - BSOSO Fro RiEL AL, HEED 165~2,5001/
min (F#) 745 1/min) Tk 1), KESHEL ~18m THo72 EHEL T 5, AERFREE &
URRBOIEFE RS bHAICHT TOHRTHBRONESE, 19714 11 A, #HE22m HXkE
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HIZ, £7, BRRREIRET 22U EE L), 2OPEFOEM L SEEICEKBEINL,
2T, 1988 F 10 AB L 89 & 8 A, BEESRMNEBRICOWT, FRENFHEE, Cla
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REECTHDICKL T, L#IcZ 3 ERBICHESREEVGERIC L - Twb, BERANUEH
Yt EEHAIEOE SR AUDEENCRREL 2 LN T, BAEEREXTEELERHKELHEET
BRENTEY, BE2RHZRYBFCAKLOMISES, ZoMBHER & ZLCBERT 58
) EBEERIC 5 A L T b, HBEE O RFEERICI3, ZXHAILDESNICE b - 72X 5k
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Fig.3 Driller’s logs estimated from cutting samples.
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WEAEKE (Fig.3) #45 &, #RL S EE 100 m L Tl - W RERYLHEEL, ZOTH
CREN MBS G OHL T3, CORBRSEHRBEICHbEEILNDBY, £
DT ERE T AR B L % 250 m, 47 T RER T 350 m AL T, dLEFEHX T 400 m, AL
RT500mBBEL, BHICHP I Ld > TRBICBR k> T b, BRIZZNDTHROWERE
REREE L FEKENMBELSSBHL T3,
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1. RRAE

BEEMOEFRICOWT, 19884F 10 A, BHIEE, CIEFE, #ibKkNMB L UBIKAD
BIE 21T 7% » 72, BIZEAERIT Appendix & L CICRICE L HTh 5, iRRDKAIZHRE S & DB
L, KEAMENRERIZL L DWIBHREENIRL TH 5, MEHRD T-49 8 L b FEHX D
KT-5 3 HEL TWwied, TNLDRFEZHEC &, WL BRI ERE & VIS, 8155
BNTnD, BN E LIS, B DRBETHEAKBELTICL > T3, FRC, BB RE
BL ORI TAMETHZE L v, B2, S-5 Cla gk kAra7E KM T 29.2 m, EKA452.6 m
IETIERTL T3,

1976 4 6 ~11 A (¥R T RIRFART, 1977) nHlEHER e g T2 L, S nRETC
EREIRIL T 5, TTI, MEHEN ClEEEV SN I N—7TDRREZEDT 5 RETC
EREEVRBOLL T B2 e HBREIN T2 (B L, 1987), BEHPRIE & RS T EEk
ZMEEDF A LN D, TS ZDOHIBORBEI ZEHRBML T 22DICE LB LEILND,
HIERAND L 512, TOHBICIREELBRTERKE>IBH Y, tnZc ClEFRN R bR
REGAFL T b, T2, FEAEDRBEIIEEZ Tr—2 ¥ 73 NTwE L T, TERS»H
i > T s, &5, BRIV HEL O THIESHICEBE L2, TRALIE
ClooEmsr@EHLIc( iy, ZokE, CIFgEErRSLELNEELNS,

2. HBKkHER

B ZR]FEERO) FeMiR - TS T 6 4+ B, BB IREE L ORI T 6 4 BT RiF THKRER
REMLZ, ZINLORBETHEL 40~805HFLEL T, 2N NN RE TRAENEEREZ AL
Tz WHEFELL M, KM HSEET S E, KEOEE s LR ¢ L fic

s=Q/(4 zT){In t+0.5772+ -}

NEFRDYH D, ZZTQIRBER, TRHEKBNOEKERETH 5, KuNEITEE F kI
gy bF5E, Figd LU Fig iRy LI, BRELY, ZORED HLBKREREEZ KD B
ZEHTED, |

Table 1 iIciEKRBOERL F 72, H-1, H-2, [-16 5L S5 CRBEBEVAIETELR
2, TOMDRBTIRIRETE L -72NT, HBBEL L TAMEIHV TS, ZTOME TR
BREEZHRET L 2O, 2BICbR->T, ZNTNDORBETHEEVHAMEN T 2H, B
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Fig.4 Time-recovery graph for wells in the Kojohama
-Takeura area.

BEIAREIIZITFEL W EEZ TL v, BERIR-MEIR T, BKERED 14.2~60.0 cm?/
s (F#36.0 cm?/s) TH Y, MOWHIRENZVIBERTELNE FEEM, 1967 © F LA,
1969) rRRBETH 545, BEHETTRIE L ORI TIE, 2.0~16.3cm?/s (F#8.1cm%/s) &
ERERES P LV IEL G 2T0E, ZDL) IRBEFKENEKERELI/ NIV &, A
P RBB L URBTELVWAKET2 26T REAE > TW 5,

IV. BROILZESE

HEMOFEBICEH T 2ERE, WHOLHEMRF IIEERTHY, pHH7.0~9.0 L5
TAANVEETRT, 2, ERWE LI LVWEREBEETZ2L0L %, LaL, TDS (£EE
) i3 200~10,000 mg/1 TH N, BeH UKBENERD» LEBRENBRE THEH L T3, Fig.
68 & Fig. 713, BENOFEHBICER T 5RRNLERICOWT, ZEFRGO~F YT ¥
SAERLEZLDTH D, FELXBAAVIENaTHY), KizNad 10590 1RBETH b, 272,
Calg Kt ERENBELTRTEREL DL, &fticdh L (, MglilB METH 5. TEZEA
A3 CBLCHCO, TH2, CIEERIIT~2,797mg/l THY, RFEICL>TELWEYD
%, HCOs &/ &3, %< O RITT 200~400 mg/1 R2E CHEI—2 L T\ 5755, BB
&5 1,366mg/licd 2L )% HCO; D WBRAFBHL T3, $£72, SO ZHETH 577,
SEEERFNE D T 3 v )13 SO, DR S WIERAFTEH L T3, Fig 8 3FERA 4 > Dk
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Fig.5 Time-recovery graph for wells in the Hagino and Shiraoi
areas.
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X%, BdokHic, TIeRBICERL Twb, EFE» LGS HIT THRIRTII,

SOs 3EEIC A% (, HCOs & CloMic & » ¢, ERMICOAH/LTHE N, 47 L L HELKS S
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TERBICE-TEST2E, 7 40—7Ib: 7
-175mg/1, 7 n—7"1IIb : 285~410 mg/1, 7'
~—7"IVb . 650 mg/1~1,050 mg/l, 7 —7

Table 1. Transmissivities determined from
pumping test

a) Kojouhama-Takeura area

b:1,600mg/1llED 4 T N—T12HF B

HTEL, A CRIMECIDZNL—71Db, A
DRI CIEHFENEZ W7 L—71IIb, A
BRRisCoo 7/ n—71IVbi LU Vbic B
LTV B, L DBIKRDRIBE T 545 7 A

Well Pumping rate Transmissivity
No. (1/min) (cm2/s)
K-33 100 35.8
K-37 200 37.9
T-33 100 23.2
T-36 100 44.6
T-42 200 14.2
T-45 100 60.0

y&, Fig 11k 2% - T, A-BROE R
ERT B Ll o Mg B L R —ER
BEHRELTWwAncL, A-CRDEBRIIAE

b) Kitayoshihara,Hagino,Ishiyama,
and Shiraoi areas

THEE A BB LTWaZ Edbhr b, L Well Pumping rate Transmissivity
i No. (1/min) (cm?/s)
L, A-D ROB R EEIFEERE L UEER KT-20 200 16.3
SHiL, A-CROBADEBI PR HY ) s o
"BRY, BhorBKROBEIEELTHE  Hes 200 9.2
ILTWB I Ehh, SoMEicly, BESE L1 210.0 9.3
. ‘ S-5 312.9 2.0
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Fig.6 Hexadaigram for major constituents of selected thermal
waters in the Kojohama-Takeura area. Data used for Figs.

6 to 10 are measured by Geol
(1977).
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Fig.7 Hexadaigram for major constituents of selected thermal waters in the
central and eastern parts of the Shiraoi hot sprig area.
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AR - Ardiguc DV Tid, I, IRROEHIEBECLERE, BERBORERL S
5, WTHEELBKRPHEL(FANLN TS (HL, 1987), Z0ERICL S &, RAUEERD
7 3 el BT, BRE T SO DR WIRENMEBOEINE ICEH, N THERIZA E TLA
LTwd, 72, BIUERES & O EEIcBE T 208, CLEARICEL > T, Z7V—71 !
50 mg/l LIF, Zn—711 : 180~220 mg/l, 7 W—71I : 386~470 mg/l N 3 7 N—TIZ X5 T
5, IN—71DBRENIOHRE L E ) BWTEKBET O LRBREKE (TA B) oo
L, ZN—=7MOBREDZDTEICH 5 TERRRFTAE(TCB)icamL Twb, 252, 7)—
ZUDBRDHAHTAERD LEEREAE & THERE KBTI BB FET 2HKE

(TBRB) 24 LT3 (Fig.12), 7 —71 DB R, O UREBETH D B HIBEI MO
BRINIPRDENZ ED L, TEOMTARIBMREIC L > TRELNLDNDTH B LRI N
Tz (BEM, 1970), D7 V—TI2BT 3ERRICOWTH, ClEFENFFREE T HEHE
EIZ 8 CIEWELDENHDLI Eh L, TNHLNERLBRENICMED 5WVIFHEIN TS
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Fig. 11 Distribution of thermal waters in the central and eastern parts of the
Shiraoi hot spring area. The themal water systems A-B (@), A-C (R)
and A-D (A) are defined in Fig. 9.
EERTE, INLPRWHEBHEZ L DBERTHLEEZ LN TV,
rZAC Fig 9kl 0icabns ki, BENRREE L URFICERYT 5RRN T
1213 RAE - A sigic T HCO: 2FEX D % ) 500 DdH 5, HCO: IBIL T, #HITH
BOFEFEICBTHLEREND & ThH, HRYHIFIHEEIND L) tBLIRTBRE, Tibb, AR
5 NOs, MnO,, Fe(OH);, SO, % &ic & » TBILE N3 RIER/ 37 7 ) YO fERIC & 1) F#
PHREANT CH, " RET BB THCO ERENL Z LN Tw5b (Flzid, Freeze
and Cherry, 1979), & 5ic, BHEITHRES L OHEO HCOs EHEN SWIRRIIL L) NDED
CH,XWEBO HS 223 %> THEHRLTWBZ &2 E 2 AbYE 5 & (LB T BIRFAERT,
1977), =k 5 wEBALBRITRIGIC & &% > T HCO: otgin L 72 & ¢ &, iz, Clav%<
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Fig.12 Hydrological structure of the Kojohama-Takeuma area (after
Urakami, 1987).
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EREBHMIE T, BRFEXKBOSHEZRANL 2o, LITLISEF2FIHL CHIRENEHRE
SAAHFESI N T2 BEM, 1967 | H LM, 1969), HABIZE & L GEKMEDHE THR S
NTVwBH, ZOFHIOENL ) &ﬁiﬁﬂ%it: Lo OWTHEENTWS, T bbb, BEKHE
DOHETiE, HWTARRERKOTENLDH Y, TOHNIZL » TELENEISEIITN L 2HI2, $FE
FRDMIB A IEEICNE & b5, TEKEDHBTIX, B EL L UREIC L » TEIE
Bhaizdic, MIBREKARE (5, BEHIBTIE, BROKMNIZFLCETLRZZDIZ, L
BOLNKELAKGTRBICEETD LSk, 2N ERENHBICERL T, HWENHBED
HELTWS, FRGE - MRS T, EICKE LRI ALY, FOESDHEIET
L, L iBsmIcEbL T3 (L, 1987),

BHEHRIME L ORI 5 y ATORMARFICE T, $hEMESFLZAEL 2, BER
1989 £ 8 RicfT e » 72, BEX L —EBPTEl-b b ooleoic, ILEZ THETE DI
5 5FNI B2 yAICT ELh o7,
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Fig.13 Temperature depth profile at well KT-8 in the
Kitayosihara area.
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Fig.14 Temperature depth profile at well I-10 in the Ishiyama area.
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Fig.15 Temperature depth profile at well I-4 in the Ishiyama area.

840 m F CRIETE 72, T ORI, BHIERES 1,250 m TH 1, ZoHuR i b & Cl(2,797 mg/
1, 1976 FRIELE) DIRRZHEHL Tz, BE 220~240 m B & UF 350 m A 2 HUR iz
B, ZOWHICESEXBIFET S LEZ L L5, HWERME) LEE 840m F THIE E
FRENORE LHEIHTB Y, REZTEKR EEZ Thv, ALK 10 (FERIRE 1,300
m) T, HE FREBESDPRAIVEWZ, KT-8 rEOES A ELATE N (Fig 14),
Huge s & HIRATEIE T L BRE 870 m  TIRFEKE L HK S N 5,

Fig. 15 2 A E o I-4 (JREIERE 1,500 m) 12315 2 MBS 2R L 72. BRE 320~340 m i
HIRBEDVNE B BAEKESALNL NN, #FHh LEE 1,160 m F Tlddkic g E
FEPRELTBEKBLHRE NG, ZOTHICII, BE1,160~1,180 m, 1,220~1,230 m, 2,
240~1,260 m 28 ¢ FVaBEAEAH Y, BE1,300~1,370 m 2% ) DE R DEKB DAL
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Fig.16 Temperature depth profile at well SD-4 in the Shadai area.

Twb, ZORIEIR, 5> T, ClEaE & 56.8 mg/1(HCO, &4 & 366 mg/1, SO, &7H & 27 mg/
11969 4 11 A LB L #EMEATIC & 2HI%E, REEX) NDERFHEAEL (i, ZThWwzZ, =
NHDEKEEIFEIECL N7 NL—TIb(A-CR)DBEREFUERRFKEZHEEL T2 LF
Z b, Fig. 16 (34 & X ) SD-4(JEHIERE 1,500 m) 2 BT 2 MBS EZRLZ LD TH 5,
WREE 1,060 m %25 1,130 m & TORMIZMIBAHAENIERLDHE L > T BH, ZHIZZD
B DBEN T2 BIEL T 5 HIZEERY H—298HIc5 -2, 1,130 m LR TR > —
PHELTCEELRBENTED LI L -72dTH D, HEH,LBEE TA0m £ TRAEKETH
D, ZOTENORE 740~1,000 m (LB KETH B, 51T, BE 1,160~1,210 m = HeEagEk
B EVEEZ LNLHBIDHLTHY, 1,230~1,240m 35 L 18 1,260~1,280 m iZ |2 BEE 7%
BB HL T b, ZORETIRD - T ClEEEH 236.5mg/l, HCO; &F & 778.4 mg/l

(1976 FHI%E ; AL¥ERES T BIRFERT 1977) DIERVEH L Twizds, ZOERIE, CIEFE
HIN—7IbnERE 7 N—7UbnERDhEDEZRL HCO: 2HEXD» LN HnZ & h
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5, 2ODTN—7TNERAFBEELTERL TV D EEL SN2, EEIGRED 5 HKL T,
CORETIE 1,160 m PES LER PR T EBbLE DS, 1,160 m LIBRICH AT 235K
B, LEBS I —71b (A-CR) DiERz&UHKE, TREWG» 7 Nv—710b (A
-DR) DIRRZEUHKEEHEEL T3 LHKEN 5,

2. BEHEBOMTEE & #KkR

FALE - AT8 T3, RBENOERIEREZ 300~1,200m THh %95, HWHEEED 3 REEZHKR &, v
THH 700m & ik, KEFHEE 500~700m TEHS N T3, Lo L, BB hREEE &
URERTlE, MEIEE I IEEICEEL, 1,200~1,500m TH 5,

Fig. 17 (3, AEHBOMTERE L BKRDGHEEHEHICE DL LNTH B, HICIZEBER
- 2 MEAR L CTH A%, WAL S i Lzd > THEEFEHRICE k> Twb, 20
W T, RBOWTREKBOTEHC, EWREKBFEBIChlzoTHHL TS, ZOFR
FEABIZBRFEKBEEE Y, o TRRNDKEIFFEEICE» -2 L 2ICIRBERIFBEA~NELRT 2
DEIMZ, KEFELETLARECREBNKE L H T A EREKBEB~FEATLOEH ¢
Y, BKROHUKEFERICEBELREZRLL T b, TTICHRNIZE I, ZMugic Bl
THERE, 20{ENBEIC LT, WDPDITAL—TICKBITE, ZNEFNDTN—TD
Bl -nBRHKBRCHmL, FNENADPSLL 2 80KkR2ERL T 5,

WEEROT Il Ty, 7—7NIlbn k5 FRENCIEEREY» RTIERE®
UHAKBERE, CLEAEPEEICE( SO EERVRREVIAR (T I w7 N—7) HTEK
BETOMEEZRNHEABICHHL Twd, Tz, MNAELZHBOENE SN, FhicErn
THRBDRRY LA L Twb, ZOMBORREKE L BT 5B, BE> L. hFttonk
MR EHEING, CIgFEZNEEEE L, T3 o/ A—713BERRROK T HOHKBEIZ

Ayoro R. Shilkiu R. Shilraoi R. Sha(liai R.
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Fig. 17 Schematic cross section representating hydrological structure of the
Shiraoi hot spring area.
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ST BIN—7IVO BL U Vbichz b, ZNHEME AL R A & /7l b RERIZ T TH
I TIE, TEAKBOTEICET 2 BOIBRFRKEY? D), LEEKBIEKBECEC D7 L —
71 BLUCHDERRFSH L, TEHEKEICIE ClEFEBFRED 7NV —7TORRSH L T
Wd, FOTEICOWTIRHEL T Z L3V 20w, BB, 72 aRBea B higan
58, LI/ O DBEREZEUHKEVFEET 52 L TFHREING, IS, REIEF RN
7 3 ul|lFEE NEFRMEICI CLEEED 600 mg/LiEv, BB ic 7 n—7TE NS ClEAE
DEVERMFBEHRLTEBY, 22T, SCIlOER2SUCHEKE»H Y, REFZOHKEEZ T
PEHI & LT 2 TR,

HHEESR TERDBMATEAADH ), BREKBIRICE T>Tnb, AEADOH IR
HERIIZITEBE A EE L RL, BREKBYEICAED » TERPPICEL LTV AICBEBER W,

Ik S TSR ISR S UTEIRIR IR TR S N EHREOKRE LB TR
THN, ENEETIE, HEic NE-SW FEO# 2 R0 8Ny b BBICH T TOHBMEM &
FHFLROMREEEIHEIN T2 (FIHAM, 1988),

TCIRBERZE G, BEFRES LRI TELRREXKE»IBHEET L, 22T,
IhbE iR SARE, SBE, SCR & &MTTH <. SARIBRLHOBERHEKETHY, W
WIRENT WA, ZhiCid, ZOHBEE ) BEWTEKBOTHICHAT 5 LEiZ W%
KD EEND, SABIZIRIEClD 7 n—7 b DIER»HF L, SBBICIIFEENCIEHEES
FRY 7 N—7 b iR g, BT SCEIcIiE Clo 7 L—71Vb 5 & 1 Vb DR RH 54
LT3, MrdmEscid, BirE, T-50 (JREIRE 1,180 m) & ZoiffEey T-51 (JEEIEREE 1,200
m) 20 b ClEHEBLZ N2 495 mg/l, 497 mg/l DiF R4 FH L T 5%% (1988 4 10 B #i%E),
T-50 22 51k %> > T 720 mg/l MIRR (1976 FRIE) »BHL BN, ZHREHSCE = CTiEE
EN7EEZLbNENT, SCBN ERAOBEEIRB L% 1,200m LHETE 2, KBB L AL
BTk, BCNDBRRIBECBEBRLTWEZEh5, SCERERLRES L-TWwbEEILND
L, zoFRAn A%, HEE TR, EClNERRFECBRLTWEWI k25, SCRBIES,
RIFEIZWTNDY SCBICEL T W RTINS, SB G BRI - /s Ci3 TERIRRF K
iz #7: 5, SB BIZAHERE & A FEX C®RED 1,000 m BETH 5 45, AR TIX
DR, BT 2RIE (52, S5) LrSBEPLBBL TLWEEILNLENT, £ND
FIRNBREIXB L £ 1,500m LHEES L, SAEL SBJE L RRRIC BEET R TER A RKET
B »>TBY, BERORBIZIZEAEH»SAB» LIBRERRL Twb, SABIZRME-THE
oo EERIRRFAKBICH 20, KClDBERIGHL T b,



Al B E IR RO M T HEE 17

VI % 5 )

1988 4£ 10 A 5 & 17 89 4 8 Aic, EZATOFERIC BT 3 BRICOWT, £REBHIELE,
Cl & &, Bibkirs X CBIRIIE BIET 5 & & bie, BN L SOV THRRBR 2%,
KFEOE EHERN T2 RELFE L CHRERIESHBEIEL 2. 27, ZALOAEMKE
REFENFAEBERICY &0V, ZOHIBNOH TS & BoKRITDOWTEEL 72,

ZORBTE, BROBFICE b7 -, BROKIAEBEIET Lz, HEZE RO -
Pl T, B, OB KD EET 6 ~10m Th D, KEHETFOREI R 1 -
TV 2h, BBITHRERE L ORI TIRRHE T B8 TH D, Bk HER T 33 m, Bk
Frh56m i F TIET L2 RIEL & LTV 2, BARBORERIC £ 5 &, FbR -4l e,
EZE] SR L OB TR E KB OB A BRI S, 20k, TOHBTE
LV BHE T A L e 2 % 2 5N,

= DU 13 TEBEDR S b EBENBRE THBIL TV b4, (LERSOBRE E
HRIC L 5T, 4 2DBKRICKS TE 3, HBFEROT 3 0l FEc EEHBE, & Cl T SO, »°
PR SGERSBEL TV, 2ORMOHIRTIE SO, 5% ¢, ClEFRICE -, EKCL
BENOHCIBE, BClO3IIN—TIcF 52D TEDL, INLIZFNFNEY - 2 KERN
AL, WL LSk RERRL TV, ZOBETE, EBOHTAEKEN THICEAT
BKEHY, 2EEE-TV 3, ZOTRICBREEKEI DY, B LHO%EAECIHECl ol
B, ZOTHOEAEI I PERED ClLBENRRLSSHL, BHTFHOEKECEE CloBs
BEATL T B, WBEBCRBOBLEALL S, ZORMOHE I ATE I B <
LoTwWb,
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Appendix Temperature, Chloride content, and water level data in the
Shiraoi hot spring area, measured in October 1988.

No. of Depth Temperature Chloride Depth to water level Water level above
wells (m) (*C) content below land surface mean sea level
(mg/1) Static water Pumping level Static water Pumping level

level (m) (m) level (m) (m)

K- 9 458 3.15 3.27

K-10 508 18.1 0.21

K-12 419 48.6 784 10.02

E-13 600 1.4 3.89

K-14 623 53.1 1,101

K-15 650 5.61 -0.62

K-16 460 17.8 17

K-18 487 5.35 -1.10

E-19 550 47.9 611

K-20 480 45.8 701

K-23 549 50.3 842

K-25 598 48.1 502

K-26 600 47.5 4390

K-27 375 558

K-28 600 43.8% 426

K-29 580 49.2 575 6.30 10.31 0.56 -3.45

E-30 550 423

K-33 534 47.8 461 5.9 6.06 1.3 1.14

K-34 462 398

K-35 420 386 9.4 10.2 -1.94 -2.74

K-36 420 384 15.93 -9.60

K-37 370 47.2 361 7.6 9.33 1.08 "~ -0.65

-1 312 42.0 49 7.09 7.09 5.78 5.78

-2 465 48.7 328

T- 3 440 47.3 335 5.66 -1.04

T- 4 620 5.97 0.67

-5 385 50.0 358

-7 600 51.6 1,020 11.68 -3.82

T-9 558 241 10.05 10.05 0.42 0.42

T-11 451 249

T-12 421 220

T-13 520 219

T-14 508 47.7 254

T-15 560 48.1 364 7.51 -0.96

T-17 540 228

T-18 500 48.0 315 7.64 -1.53

T-18 600 43.9% 234 5.26 0.93

T-20 554 44 2% 431

T-21 589 48.5 420

T-22 446 46.6 306 6.63 1.06

T-24 561 46.4% 393

T-26 707 48 .4 455 9.50 -4.28

T-27 650 11 ’

T-28 550

T-30 580 . 4.92 2.00

* : peasured at end of pipe line
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No. of Depth Temperature Chloride Depth to water level Hater level above
wells (m) (°c) content below land surface mean sea level
(mg/1) Static water Pumping level Static water Pumping level

level (m) (m) level (m) (m)

T-32 640 8.23 ~1.31

T-33 630 409 9.67 -4.46

T-35 700 210

T-36 700 46.8 454 6.32 -2.18

T-37 700 38.5% 10

T-38 668 41.3 15 7.58 -1.82

T-39 688 369

T-41 687 9

T-42 597 48.9 223 10.10 -3.91

T-43 752 56.3 369

T-45 655 41.4 12 T7.17 ~-1.92

T-46 685 47.4 168

T-47 320 45.7 179 7.83 -0.45

T-49 700 39.9 11

T-50 1,180 495 7.7 -4.22

T-51 600 57.6 497 11.82 -6.51

T7-52 1,200 323

ET- 4 1,300 57.9 123

KT- 5 1,500 28.8 7

KT- 6 1,300 58.8 446 48.18 -42.32

KT- 7 1,365 54.6 216 11.10 20.12 -3.11 -12.13

KT- 8 1,250 12.04 -0.10

ET- 9 1,300 52.7 995 8.69 3.48

KT-11 1,330 48.8 18 10.36

KT-13 1,258 46.9 329 14.33 ~-6.20

KT-17 1,337 56.0 378 18.58 -11.42

KT-20 1,500 51.1 382 10.95 -1.55

B-1 1,300 52.1 89 26.7 37.16 -21.05 -31.51

H- 2 1,300 55.8 81 20.0 36.57 -12.78 -29.33

H- 4 1,500 56.2 679

B-5 1,500 54.9 522 9.8 - 16.59 0.53 -6.26

I-1 1,300 47.7% 622

I- 2 1,300 47.4 48

-3 1,306 17.97 7.96

I-17 1,300 48.9 285 20.4 27.42 -13.76 -20.78

I- 8 1,500 29.93 -23.94

1-10 1,500 18.15 ~-8.19

1-12 1,452 54.6 177 )

1-16 1,500 61.0 1,516 9.4 19.34 ~2.24 -11.88

1-17 1,480 57.0 498

5-2 1,340 41.8% 297

5-3 1,300 47.9 51 31.96 ~25.12

$-5 1,350 58.8 360 33.2 56.59 -29.23 -52.62

SD-1 1,450 47.5 200 26.1 43.16 -22.23 -39.30

§D- 5 1,500 50.1 214 28.99 -17.27

* : measured at end of pipe line



