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In the safety assessment for a geological disposal of long-lived radioactive waste such as high-level
radioactive waste and TRU waste etc, it is important to estimate radionuclide migration to human
environment through groundwater flow system. Japan Atomic Energy Agency (JAEA) has investigated
a sedimentary rock area in the Yoro river basin, in Chiba Prefecture. The hydrological and geo-chemical
approach is necessary for revealing the conditions of the groundwater flow system. For the purpose of
establishing a methodology for these approach, investigations of flow rates and chemical compositions,
isotopic ratios of hydrogen and oxygen for water samples collected from wells, rivers and springs were
carried out in the 3 feeder streams as Urajiro, Imohara and Umegase river locating at the central part of
the Yoro river basin.

As a result, flow rates and chemical composition data suggested that considerable amount of ground
water cultivated at the high permeable sand dominant layer (Daifuku Mt.) preferentially flows toward
its strike direction discharging at the downstream region of Imohara and the Umegase river. The rest of
the ground water was inferred to form different flowpath toward the dipping direction of bedrock more
than 100m at depth and to upwell to the Urajiro River through the low permeable mud layer. Chemical
composition and isotopic data indicated that most of the ground water in meteoric water origin is
NaCa-HCOs; type as represented by surface water or the evolved Ca-HCOj; type water but the part of the
upwelling water at the downstream region of Urajiro river is Na-HCO; type water with long residence
time. This study shows that both hydrological and geo-chemical approach could be available to evaluate
the relationships between shallow water and deep-seated groundwater, so it is necessary to apply this

approach to regional ground water flow systems.

Keywords: Geological Disposal, Sedimentary Rock, The Hydrological and Geo-chemical Approach,
Shallow Water, Deep-seated Groundwater
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Mk, 2 HEL BB L TR ARKNML E A2 & & Lz, 1 B H OB IXEBMHICH =5
ZEmn, K EFEBMAAKE UTHERT 258 ClIKBEA~OBUK 7 & DO RTREME & A4
TERV, Ll BUKIZEEMR L FAESNFALE R EN BB 2 TEICTIROREE O i
BN b O EHEE S DM, 11 AT T 8 HOEN BRIz » TIRWEIICSH 5 =
Lo, B S FHICHE - TR EOZ L % — o BRI BfR 72 < [ CEAICH 5 2
END . FFEOHR TOBKIZE Z2EEBELIIHE 212 <, kO BRKMOMEmMER L TN D
O EHlEr LT,

FPRIIC I T D IR EICET 2 FEII LA T D L B0 Th D,
© g W

RS FHICE o TR BT IME RN H 0 . AU iRk CiEE ., T O A

MIZHDHZLEZRLTWDL LD EHEEIND, &P, E—A& 6 LifF—A& 7 M CTHREIZAE
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MBI DGFR & DA, WA L5 Tz m s> TR — B 5 1m 5 b B 57 i
MEAEEZ THLHHATHEH Y, ALEIZHAT HWEDO RN D OWANRE TH L0
LiL7auy,

@ FEJII
M2 W FRR . EFE D TR 2> CTRRMIC IR R NT 2@ mcH v, Bk
WA, PR CHEEMICHD 22 RLTWAH LD LHEESNS,
XWNZDONWTHD & HFROSRITALEST 2F—3 1, F—3 3 72 & TR EDR 20 0
[sikm® (11 H L&) Blith & AR 0 K 2 VME A o, 45 510 00 3 T He ik 78 K & L OMVE
M8 A, 11 AL BRUETHY (F2, £3) . FHRINEEOW SIS ~10° TIIZHEZ<
AL TR Y . ARRSRITHERES FRAVBICH YT 5720, SR TR ZHEH L
TWADAREMENRE 2 B b,

@ wal
WEJITIZIEIE, 2EEE SIS 2 m)0 @i, FR)ID 820 Bjie Fite
THIMEIZIZ & A EBEWZZRW, 3O f Pt RO iR & 2 g3 2 L a)Ilo 8 A D
et s i3t 2 W)oK 1/3~1/4, 11 A TIEN 12 TH 5.
8H (1HE) oI 11 A QEE) ORFEICHSTETFREkicbiz > THEICK
W, BIZE, W FIRO# A1 (RKER) Tik1EH 8A) o, 2HH (11 A) Dk
FEIZZNZH 3.63 0/s/km®, 12.61 0/s/km> TH Y, 18 H O i EIT 2 [\ B O G EOK
1/4 ThH b,
HENO R~ T3 T D ftho 2 )11 & O i & DRI OEFE NI DWW TOFEMIZ, 5.1 T
BET D,

4.2 KR, AKEHHRE R

A, KSR, K, BEIKOKIE, KESHHERE, EHSITR) V=741
Y7 T LERT, WKDOIEE AL Ca-HCO B TH Y | —ERFEFINZI\ T Ca-SO, B3 TF
3%, —F., BAKOKEIE, Ca-HCO; B!, Ca-SO, BIZHN X T —#F Na-HCO; B!, AW HKIX
Ca-HCO; I ~Na-HCO; T 5, {[JIIK, HAKICHARTHEHIIREIETA T RENE
VMEINZ® 5, T bbb, WK, BAKFOREA A 0F 1~2 me/lfitk THHDIIx L THE
H2~3 me/bd D VITENLL EOEGFA F v G A TS, & <IZ Na-HCO; B D KIFIELF A A
VIRENRE L, 3meLE MR Db DONFEET D, LA ULHANTR (H—A& I~H—4A&5) 128k
WL, K DERAEER (EC) 25 20~30 mS/m, pH 7% 8 LAk & M odif JI1=07/ )1 B
HARTEWMERICSH D, T, R FRICIEHE < BEFERFIEL. TOHFAKDONKE &
FRILTWDHZ b, EORBEZITTNDLIENEZDBND,

ARSI A, —HOHTTAKIZIZ, NOyA A2 A 10 ppm LA E, & D WL, FZE ppm &
REINFET S, & IEFJNTBWTIE, 11 HO NOs A 4 B E IR eI hZ->T 0.3
~15ppm (F£5), ClA AV REIF 6~23ppm TH D, & L, THDIEEED NIZRKIEA L
TebDEF X, F—HED 8 HD NOs A A U PREEIX 0.~0.7 ppm, CIA A ¥R 6~7 ppm
(£4) THDHED, KO EH L= 8 A~11 AMICIEFSSEA I SIRA LI B0 %> T
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LD EHETESND, L, 2 EZLD L N Ca® 7 EZ DM OETEA A 1%, 11 A
DRBEIXBEANTHAKIZ Ko THRE N 1~2 FIRRERFA U REMES 2o TV EH M KE
WNE—=F8HE NI HETIZEALEEN 2N LD KENRE - ELH 2518 TR
B bihs,

BARICBE LT, ZOERNS a IIENDLIEKT D4 A4 7, bABOEINENLEKT D
A7 CVEAEENS LA LEK LTS3 ODX A FITHETHZENTE S, allEEK
. FR)FICEB W T, b OELHBEAKIL, M7 WO FICEB W T, caEE» LD
LA LB 3o & < I2H « Tk O I A IZRHEITHh S, K6 ITHEKDX AT L
KE EDOBRERT, W ORR, cEEEND LAH LEBKO KR, FHEOW)IOKE
LA L Ca-HCO, M TH Y | IFA AV IRE BT OZ N & B L THEWIT RV, —J7, alll
JETE KT OF)I DK & 7 U Ca-HCO; BT 525, )1l L 0 & B WIEFA A4V IRE 2 o
R d 5, 2 b aEoEN BEAKIT, HEORNIKI D LIRTEA A RENE . WK
VTR O B 72 5 Na-HCO; B F/AKZ R T O3B 0 | 0 LA BEEHKOMERIZIT < | W
OO FKBEHDOATRIENRE Z HiLd,

HREFEA L, R7ICRT i, MEEROLLLLD ERoTED, Z0ENALEAMELT
WD HDEBBIEF DR MNSEK LTS EDONRD D, 1FE A EAETERKD D WITEERK
HEZBUKEN TV D, K7 OFITiX, BEELEDHFEKD Ca-HCO; B, TEA DiHEKH NaHCO;
BIOKE N =B LTEY . FFEMROIIWT IS BV Na A A4 U BE (a: 39.4 ppm, b: 50
ppm) ZEHEATND Z LD, HTIZEWTERM O K —EA N L0 T AKEDEA TS
Lo rBEbhb,

4.3 JKFE « BRFRFNLAR I HTRE SR

KFE - BRERNERER R E R 4, BLORSIC, TAX XA YT TR E LD 8
(29, 8 AERBGREI OB E RN AL, -36~-47 %o, KFBRNLIKELIL, -6.5~-7.5 %o, 11 H
PRIGREE OWE R FINARELIE, -6.1~-8.1 %o, KFRFNLARELIL, -36~-47 %o & =0t 7 M 11X
Lo MMBBLRAMEN 15 DRKT A > EITOLE L, WK, K, BEHKE HIZKKER
ThdEEZDLND, BRAIZEHHCEE I OW IR, FHFKDOEESE - KFBERAAREIE, -5.3
~-10.7 %o, -36.2~-76.2 %o THV bk « =H#E, 20047), dEIZ I3 ATETHY ., ZHITH~RD &
R dERE, 2, 8 HE 11 HO 2 RO ZFEAEN X, MBREN KR TE02 %o, KK
PR T 22 %R EEDFEFAIZIN E D, 7272 LIBAKDRNARLIZ)I O Z 1 & e~ B & iRERAL
RHIZ L C-8 %% FlEID &L 9 2RV RN 3 L 2 R 2 b O BFET 203, BIEOFEHEE L5
EBBh—EHT 5,
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5.1 KR T S u—FI2 LSRG
O  HE LW & ORISR

X9 12 1/2,500 #EZK & 10m A > =@ DEM (digital elevation model) % FH T, #ifZX E
ORI I T DI AN ZFERI0 . M2 W 3 3071 O RAEWT i X 2 ERk LTz, I, &40
JI DR O DOALE &2 D FE AT E LT D, Z AT 3 )1 O] RAEWTE X _EIZ 310 5 bt &8
il B8 Uiz, [ B 130 m Bi#E O RN H AT L Y BRI W TR IE 10 0/s/km’
UTFTTHO, 1ZEAEKRPIEN T RN End, HAEHRALY b EANTIHER S 7o T
WHHOLHEEIN D, BERESE XD b Mo R R & ik U254 AR (=
T 22 TR WV O ACEEERE) 1349 0.03 O FF)I2 R b K& <. RV T 0.015 OFf 7311, 0.01
OHBENDIETH D, Lol WINABOE S KERFERINOLRED K H R E W&V 5 MHmn
Fev, F7o, HIBARZIZR UM 7 81 el e 2 L2356, F—Em i, fisr
WHOIE S BARE R EA R LTI Y, Y HUIR O G HRE 2 #i 3 2 biit & I3 i DA O K]
FTORELEBRSZIT TCWHAREERE LGNS,

10 (Wi mfs & et & OB E R LD TH D, WkmE» /NS WIGE, & IR
ICBWTHIREDIE LSS IIRE <, MIMEREAK 1.2 km® YL ETIHHEEDIZ S S E 37
<7p V| FRIKEAEASK 2 km® LA BT, HE o 8100 B TR EITIEIE — E IO %
2 5, FA - WF (1985) ¥ kD L. ENOE A I o [F R8I L 72 KoK i
BT — X ORHEN O Tk 3/ ORI T I O Fitk & KT & O AR — BN FRIR & 7R |
AR EIZIZODENELDHEEZONDLH, WKEENH 5 —ELL B2 5 & ik iR
PEITH PRI A KT 5 X 91720 R ENLZET HMAICH D LB TWD, FkRE X
J71% Wood et al. (1988) ¥ 12 &L 2 i HAEATICEB VT HRIN TV D,

QMR - HUEARIE &)1 & OBtk

4 312 3 il D HUE o3 A6 [ 2 7~ 9, MU AR IR, BEAFOMVE T H A - 7 A WX 4] (M
BARAT, 1962'Y) . THIAKER TRZ &) (THER, 1976')) #RICREL TH Y, &l wBlil
ROY 7RI Z L A\ HUERE R D 3 A (B 7 s N 00 ek G VB oD AR/ 7 ek o Bt ek i )
ZHEM U7, W8I B RS & MRS I L ORI E O 5 0 551G 32k D 8 HITH
D, 2056, BB LICR D &, T~TiBIIA KRG & EARRBICHY T 508 - B
BHHERFEERTH Y, H-329 L0 EFROME 7 WE AW T, WER 6 HILL Ex HD D
Rz R0, FIRINRIBIE, REPHE 7 g ISR T 720, WEOSMmENE <, —iB, FiEd
JER DI RIS E IR E DA DT MNRBO LD LAMT, a0 6 FILL Ea2 5D, F
7o M WE)IVREIE, —E, B R TIRRE OB DS HERIE < R D08, RERIATE
HHETH S,

HREICBE L TiE, Biko B0, HAREDILN Y 2ROl (FmmE 1.2 km® L L)
IZBWTEN —EEICES I H 0, Ty 7tk 2 & oFeikiE2 8 L T2 Al fetk
DV, ZORDARETIE, 120F%E LT 1.2 km’ LLEOFHKOAIZER L, Zhizo0n
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THVE /3 AT, HUE S & iR & ORREZ B 5720, WA OMBER A 11, BLOK 12
RHFR U7z, 110K, 3o 7tk & &S HTR o 51k TR L 7o MU 3 A0 360 B /b5 D 43 A
BEFH L, K& EDORKRE 7y NLEMTH S, ok, A - TEaABOLAIX. B
RS IIH A EIREDO AR EZHET DI ENTERNZD, 2 THEE : Ba=11 LA
RMUTREAE L, RITRT X oic, WS ROE TR U IR i &3m0
ERAH52, LFLb8 A, 11 ABRIT —2 48 L CHELRH L LITFTVATU,

— 5, K12 1%, HUERGE & R E S ORRE R D72, MO ER R & T PRI O O
THEEDOEGZRE oy NLIZbDOTH D, WO F AL, BlieiaZt Oyl T KD
5L —BT 5720, MBS E OBRE ADIIEENTH S, WIOF FHENEII O BT
MTHRR D20, T2 TEIRGET 5V T HIENIC T 5 et mm & A (B &
TG ATERR A SRR F M E L, Zh e B OER T & DORZZEM AR E Lo, Hii&EliT
11 &g 8 AL 11 H O 2 BOBRHED 5 5, 1.2 km® LL_E O Filslk O BLRNE O & % %5 & Lz,
HIZaRT L DI, Hig LI OW FHMEDREMNRKREL 21T L, REN NS 251
MICdHD, ZOMEMIZ8 A, 11 AL BIZRCHEMICH D, T, ZHITHmEN EICHE
g ICHBl STl . B O£ T ~O M FKDOFER 223 Hilli LTV 5 & ORI HE
T D,

AR &30, H - FiROWEIRABHEICEWTE, BEOKED LIEKCRATE LRSS
W ERIL M BRI B W T, FIRICH N D IS DN ES NS 5 2 & &
5. KRR S/ R KIE, BRI @ W E O IE T 8 C & 5 )ik <o » JE) 1|
TIATE LT W H D b o LS D, —J7, MAJIEICE L T, ERoAE
T B3 400 m 13 (HA-6) 2L LCZN LY b FHMNZE D> TLFE RIS LAV R,
TN AKTEAKYE D EARJE OWIREECH OARBEOWEIREN DAL THD R END,
Bl4 IR T EOICAEBEY & Tl Tk, AR - )5 FN o X o5 - FiiizisnT
T TR H R KRR Sy O A T2 LTV D ATREME AR T X 5,

5.2 LT 7 a—FI2 K D E

O KE - FNLAED S BT KR

B, BEHFICOWNTIE, KERHLGE S THRME L TWH TR E RRTZ &R TED
5, AIZKICES U TR Bk S K 0 b B2 & D 7o ) e U R K OKE . RN 2 7R L
TS0, AR OMET — % LKET — 2D XEROKEIHRET 2 0ERH D, X
M OARE OFHEITEIZXK 131233 & 52, BlHE O E, KE & ERMOARG, 3RO
. KENBH S vCniuE, BEEERFRD GBI & B RE o KE o, KEE R
M2 R TED, LEaMR- T, 0 OKERIEXBIZOWTIEZ DT < Rt XH
WMOT —=ZIERPEND Z L2 D, Fo, KEROWEIN/NS WIHEITFEHRENKRE <
DI AF NG U ARFHRE L, R#ERbOERN Lz, 22Tk, KEORFHIXBESE S
7o, JFERBOES £ TT—Z DHi>TWd 11 HOT —% & iz,

BB OE OYAKZH T ARIL, RIETOKONKE, FNAEL, FREOBRFN G,
Na-HCO; # i F7k & Ca-HCO; BUHN F/KICIX /3 CT& | MWF T A O FREL h LY REFF-> T
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W5 GEFA, 2006Y), b L, HIFEATCHEE RS - Fih L, HiZR O W) KK O RFOf
R &7 THNTHDDOTHIUE, HTFKRDOENL N L2 RIZH D 2R 72 fk & FF o7k 2
BIETE 23T THD, MTFKOKET -2 27 V—Tb L, KEXA TS D HkEL
TIXBEEENT O—FETH D ERS BN LB TWD, Ziuik, SKB (Laaksoharju et al,
1999'2) OHE (BERE 1 7 VBRSEHERE, 20049)) 72 X THI T KOfITICEHN ShTEBh ., £
S OGN ERHER (HTFAOBEE, 7THOOXELHRE) & LR WEKR CEILF G
M ETH D, DTS T2 > TTRAKR- F RO KL REMEZ BT EPNENTH D -
D O LD CLA A U PRE %A 100 ppm L5 Te KR M T K Z BRSO L 72288 ) 1|23k o H: 77K
DT =4 BLOASEIE LW IK, HEAK, HFT7T—202270 25 & Lz, a4
MW= #iE Na', K, Mg?', Ca®', Cl, SO/, HCOy M EHE T sy & L. Do 3 1T
D Z ATV, Na'& K, HCOy, Ca®" & Mg I3 IEDMBZ S, 551 1 (55 36.1 %)
1T, Na', K'\, HCO; e YO AMEN/KE L, H2 Ky (F5%29.1 %) 13 Ca®, Mg, SO~
72 E OB EDRE VR A RO,

X 14 ERIZIE, BENSROHFT—4 (FEHM, 2006") ZRLTEBY, 202 HLEREK
DIRADEEORNEDE LT, OAMEMIF, @NOs<1 ppm, @/Kii>12.6 COFM %z L
TWAHHITI KD ERS HFEROAZK 14 TRIZT vy b LTz, KiiE 12.6 CULEE L7ZD
L B A (2006) V12 ZAUIE, #E)FEIR O IR AR S5 2 CHEIERE O ERIBE AR 12.6 C
ThdHZENDL, L, TNED HKEDNMENEE, REKOEADFREMENE X D720
Thod, THhbb, ZhbBEEHFOKITETERO M T KOFMEEZFF> TS b0 L b
Do P15, AENE LZRIIK, K, BWEH KO ERS OHTREREZ X 14 TRIZHFT
—Z LTI ry FLEKTH D,

FERRD N OFER, K14 DET —HIZOWVWTHRD & 3 DOuD Ml Sz, Fl=+12.5,
F2=-2.3 DAy 1% Na-HCOs UM Tk, F1=-0.5, F2=+7.5 Ok sy 1% Ca-HCO; UM F/K CTTH
V. Fl=-1.1, F2=-2.6 O ¥ 0 O KIZAKE I Na-HCO; Bl 7K & Ca-HCO; Bt /K & D
HH 72 PR % B> NaCa-HCO; UM FAK TH 5 Z &, BIRFA AV REDMEWZ & Wk,
EBHET—2PPLTHLI R ENPLEZT, K—EBARKIEDOHE D EAL TN IRNWEREK E
HESNS, LRy NLEEEM T KOALDOT —X % RL25 L Na-HCO; BUHL T KX,
B 1 B ER T NS R LY RERT OISR LT Ca-HCOs B F/KIL Z AL &1 Ic 5 2 Fhk
BRI EICIES R LY RER L, Md, Fl, F2 ORFAMED K E SI3K-E0 B8 DO#EITE
ERHIRT LN TEFLEHO T T ZANEE A 2B H R K~ Na', K, HCOy OV H OFRJE
F2 (380 7 7 2 1% Ca®"  Mg™*, SO,  HCOy DIEHOBREZ KM L TV 5D EEZ b,

AT L7z NK, 3K, HEAK (B 15) @9 HRFDOKIT, KEKE Ca-HCO; BT
KO ML RO S BRBEAMIZT 7y b S, EEOREEIZ L > T Ca-HCO; BUHE T /KIZ Lk
LH0bH5, LML, HIIRT LI —H, Na-HCO; B F kD FL o FE 50
Na-HCO; B F/KD h L & Ca-HCO; B F/K F Lo REDOHRELEIZ T2y hEud b
D%, Na-HCO; B F/KD b Lo N EICET S5 1 B EHIH BN O BEHFKTH Y |
Na-HCO; B F7K & Ca-HCO; B Rk & O fIEIZ 7 1w s I3 d 3 5lkbrf 2 30BHX #
W& O BEEHAK, o 13N 7 B FIROEBROFNE NS DHEKTH DL, ZD
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Na-HCO; AU Hli F/K & Ca-HCO; UM Tk & O RINLEIZ 7 v v b S DM TR, BIRO RS
2 FEHOKDPHTICBWTRA LeE, RICHHE L2 L 2BR LTV O LT 5 Z
EBTED,

X 16 (X, 3 FRIKOW)I] - FEAKOFEFZ RN AL & BRI AIES & OBBRERLEZLOTH D,
M AROEEFZRMMAL (6 °0) 1, HIEE., RARFE THIE, mimm T L7z T KIE,
A 8 Tl L2 L RIS R TIR W RN R L 2 o (BEZR) 22 nmboh g (AR -
R, 1994 i 1986'7), L L, EEFKEERNLE L0 b @R E IO THE P /KIZH S
SNTEBIHLTWDZ R TFHRIND D, T KOOI FRLAIIERBUE S IZFH Y 3 2 iR 5%E
FNLARIE L 0 HIRVEZ R T2 L ic2 b, £72, b L, BELRELRIRET B2 IXENH)
THE LM T RBEH L O THIUE, 1TV, BEBEFMAKIITEIY IRWVEELZRT
Zelleb, LIEhoT, AEER LB IAARDO S £ SE MR CTFRE Lol FKE
REFT 20T 20 LR (P oOFER) TR TenmERIRIC L2 MEES & BRFEF
AR DBIR 2~ T H FOKTIERR & R 2 & T&E 5,

B4 17 @ AL SR, M 81 3 R )IK, 5K, B HK O R F RN D28
b T b EiRicmmn-oTF ey hLEbDOTH D, WIKICE LT, 11 AOREM@? S
KRR OBBFMARICHBE LI-bD0E2 7y hLTWD, £728 A & 11 A DOEERNIX O
ZEhE, WIERRAE (£0.1 %) ZIKL CEMMR T L ICEBFEZ R L 0D, Ko, BRI
X 16 O T KB Z FICSREHERUE S (m) MO ROT-BRRNMAELZFBATTHRTH 5,
b LaUBHE I CH F KR STV, I FARRER LICER T — 2087 ey Eh
DT THDH, RIREICE LTI 3 Jiiik & bR KIEER D S RO T B R RN R L & FEHE &
IR —HLTBY, TWHTCHEINTZZ ERNb0bd, —FH, P~FiigicB L Tix
—HLTWRNEONREL . TIUIFHABIENICIE S E2E T2 < FERMFE T H T KNS
MED BARIEWIEIZ Ty hILTW5D,

AT DWW TR &8 5 ZERE ., WK, B, HFKE BICH I KBEER LD HIK
WRINARIE 2R L TR Y | FINZRE IR OME (-6.7%0) (22 &b, B2 b < PR
CRIUEE 10 m OEES TREINZLO LB O, FRI)IEKIZ oW TIX, BT Tl
IKD3-T%0RT# DAR N RN AR b A FED DT L CHEAKIEHE F KRB AL O @WEEZ R LTV,
ZOZ EFFFERNNOBEAKZT IR E D GEES THES N bDOTHLZLEBHRL TN D,
M 2 W) RIS DT T BT ERR . i~ T sk THEROK L 72 7Kg K, 0K & B I EE 10 m
DIEEE THBES N LD THDHEEZLND, B, —i, WiKDOK (6 °0=-6.8~-7 %) %
FIE B RGZRE (6 *0=-T~-7.6 %0) ZRTHUTDAKIZOWVWTIE, FHYICHETE Sh T A
D DL, TS DR SN T K TH D FREMEN B D, RN ORETFE R D, K
e 1L JE D O YR BRI TR S AT M R K O K A0 1L 2R M RF O RN IR A2 fRFF L 72 £ £40 km %%
DHF~FHEHECBE - M Lizbo e HEESND, 7721, WEED SRR E TOR OB
BRI ICHOWVWTIIRBETH 5,

QKE. KIET —& 5 [T KRB R
A=V U 74T THIR D O 21T THEF KO FRERR IR 2 ® %2152 OIXREET
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b oD, T AKOMEREM O ME#ERICHEE T 5 Hik e LT, O FKRERE BEERE L, #
TR VRENCZE LR 2 HEE T 2 H 15, QO F/KCHEM D BURPERIAL 6 58 DR L L@ HE
TARDHULF ST DR EEEAC R Dy BIK — 80 RS OFEEE D DI R R 4 R o | T EhRR K % HE
BT D HEOH FAROKIBZENS, #FE L THDOREMZ EMEMICHEE T 2 5ER ENmb
NTno, OB L TiE, AT ARENR, BEHERNARLZE L ThRnizd, @I
DWW T FICHRE 21T 2 72,

HFKIZEZESNTHLHEVFRIARIE L CW ARV, K—EafmenEE., BEFEA
FURE L, Lol MEERFEARE T 2206 > THER KR OZLAE Z 0 | RE R
WS CCTHRREDIMIC T 5 X 912722, ZHUTRFHOBEETH Y | K—FEWEISIZET S
FERAIIFZEAL TR R A En D . T KOEREMAFE TE 5, 72720, FHE SV E g
MExg & T o MERESCKEREICE TR0, HETHRZOHKEE LTHYOR
TWOONRBRTH D (Fex K, 20049 ) , Bz X, HIFKB3HIE P OAHESCA/S— L L BT
P ET DI 3~300 R L RE SN TE Y | 2 a2 KRICEEO M FAROALFEER D &
RER OFIRIZ DWW TR L 72 F 72 Edd 5 (BERE, 19997 ) , &7, AU = —FT VDT AR
MRz BN TR, N K OB EIC I fifA OVEAE, Na'Z &8 & MR O A 4 o554
RIS EIC L » TR S, MR OBEDICE O B ORENRL L Z LARERTVD
(Laaksoharju et al, 1993'% )

Alal, RO SiREZRIE L Tz, HERES o 7 g o T KIS 5 fafns
% (SI fl) ZH FKROALFRAROULAFH 7 v 7 Z 4 (PHREEQC) IZL W HEH L, Mt
To7c, HITFKHFOFMRA— KNI FRITRT &R TH Y, fafifeiix, Pl FIcBT %
A A OIEER (Ksp) ([CXT DM FAKFOA A4 OIEEFR (IAP) O E L TREND,

CaCO;=Ca*"+C0O;*
SI fE=log (IAP/Ksp)

T7ebh, BEMICIE SLED 0 oE, HTFAKITKICR LT 20 +O5A 3R,
— IR E WS Z LD, LonL, EBRITIET — & OREE ORI E R O LR A A O W72
ET L B AKEZEALO ATHEN: (Kamei et al., 2000') %2 B 8 L CaFEHEOREE (X SI==1 2 B4 &
LTHASINTWD CHAM, 19972 )  HffA IZEERREImIC R 2 & # T KISk 3 2 Wi
HEIX IHIUL EREVEZESL, P ERATICEWTTCREaMLTLE) ZENTHRIND N,
R (2 35 F 2 BFZEIC KAV R EE 60 m AR £ TILG A A R KIS L TREIFITH D |
ZAIVLIR TII T A IR IR - TR L. fafn/e v LI FRElc S 2 2 EnmbnTnd
(Iwatsuki et al, 199527 ) , X 17 IXiF 4 (2006) © OFEE )| SO HFAKOKE, KRBT —#
DO AT 2R E A L2 B2 VORmICEE L0 Th b, KR
T XD ITHE I KRR 2> & B R U2 A/ AR BE S L. R 0 m AT TH Y | RARE S Tl
10 m LAVE, EEm SR TR 100 m DURICITE 3 2 H P AT fafnsgikic g3, 372bbh, i
WK EREOKIIAREITHY, b L, HTFEHSNOH T KRR HFREE & F - Tt
LTCWaEndbiL, fafiz 3 SHEXRE SN 21T TH 5,
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¢ 191X, A EHHE U7z 3 IR OWRIK, K, BEHKOKIE, KEENOFHER LY
fRACKT 25 SHETH 5, MH, 25 D7 wiR{biECEN (ORP) OfE & [FIFFIZ 7 v v b L7,
BRI TR AR & W)IKO SIEIX-1 /g, &2 WIEENLL T O REIFFEICE L, ORP
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#£ 1. WEBH 1 » At TERAEINIBT 25 BKE

Ork 184 7~8 A @k 18 £ 10~11 A

TRi18E |BREK=| | FERI18E| BFKE
7H (mm) 10H (mm)
5H 30 5H 26
6H 3 6H 186
7H 0 78 3
8H 0 8H 0
9H 0 9H 0
10H 0 10H 0
11H 0 11H 0
12H 0 12H 0
13H 0 13H 0
14H 0 14H 0
15H 0 15H 0
16 H 0 16H 0
17H 12 17H 0
18H 33 18H 0
19H 39 19H 0
20H 0 20H 0
21H 12 21H 0
22H 0 22H 13
23H 21 23H 52
24H 1 24H 52
25H 0 25H 1
26H 0 26H 0
27H 0 27H 0
28H 0 28H 3
29H 5 29H 10
30H 0 30H 0
31H 0 31H 0

TR18E |BFK=| | FERI18E | HIFK=E
8H (mm) 118 (mm)
1H 0 18 0
2H 0 2H 0
3H 0 3H 0
4H 0 4H 0
5H 0 58 0

KREAIT HP

(http://www. data. kishou. go. jp/etrn/index. html)
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2. F 1 (B O E RS

BAths | X MR | FKE HBIE HhfEE h SR Ak RE e = Gt =)

5 | ZREEmMEEK| FAEE  MBRICED) HBEIZED) [T 0.18/5) [(/s/Km) |(mm/year)
Hm—A1 ES 69 4.68] 2006/8/4 10:20[35° 15’ 37" [140° 9" 6~ i 7.972 17.03 537.18
B-—F%1 | EX 122 0.2| 2006/8/4 10:50]35° 15" 41" [140° 9" 5” = 0.167 8.34 262.85
HB—A2 X 73 3.93| 2006/8/4 11:20[35° 15’ 24" |140° 8’ 53" | & 6.678 16.99 535.83
HB—A3 X 77 3.71] 2006/8/4 12:20/35° 15’ 10” [140° 8" 46" | & 4.700 12.66 399.16
HB—-%3 | A% 79 0.1] 2006/8/4 12:30[35° 15" 7” [140° 8" 45" | & 0.112 11.16 351.94
g — A4 7 81 2.31| 2006/8/4 13:00[35° 15" 7” [140° 8’ 36" | & 2.586 11.20 353.09
E—%4 | AX 81 1.17| 2006/8/4 13:20[35° 15" 6” [140° 8" 36" | & 1.337 11.42 360.27
i — AR5 FS 86 1.76] 2006/8/4 13:40[35° 15" 9” [140° 8" 22" | & 1.989 11.30 356.41
E—%5 | AX 85 0.34] 2006/8/4 13:50[35° 15" 8" [140° 8" 21" | & 0.146 4.29 135.42
i — A7 FS 105 0.61] 2006/8/4 14:30[35° 15" 4" [140° 7° 49" | & 0.244 4.01 126.35
B—%8 | kEX 105 0.33] 2006/8/4 14:50/35° 15" 4”7 1140° 7° 50" | & 0.030 0.90 28.38
E N K 66 1.84] 2006/8/4 16:20/35° 16" 21" [140° 8" 36" | ik 2.328 12.65 399.07
FE-—K2 ES 78 1.39] 2006/8/4 17:10[35° 16" 11" [140° 8" 32" | & 1.399 10.06 317.40
¥E-F1 | B&X 77 0.26] 2006/8/4 17:20[35° 16’ 11” [140° 8’ 33" | & 0.186 7.15 225.48
#—K3 ES 82 1.01] 2006/8/4 17:40[35° 16" 6" [140° 8" 24" | & 0.999 9.90 312.05
2 _K5 X 105 0.56] 2006/8/4 18:00[35° 16" 55” [140° 8" 12" | & 0.051 0.90 28.50
2 _K4 X 90 0.73| 2006/8/4 18:20/35° 15’ 59” [140° 8" 19" | & 0.218 2.99 94.35
F—%X3 | AX 89 0.22| 2006/8/4 18:30/35° 15" 59” |140° 8" 20” B 0.379 17.21 542.85
H—A1 X 52 9.06] 2006/8/5 9:30/35° 18" 5" [140° 8" 2" B 3.287 3.63 114.41
HB—x%1 | EX 53 1.37] 2006/8/5 9:40[35° 18” 6" [140° 7’ 58" | & 0.363 2.65 83.58
SH—A2 X 64 6.36] 2006/8/510:20/35° 17" 41” [140° 7’ 49" | & 2617 4.11 129.76
H—A3 X 70 4.46| 2006/8/5 11:20[35° 17" 17" [140° 7" 41" | & 0.743 1.67 52.54
H—%5 | &X 81 0.57| 2006/8/5 12:20/35° 16’ 58" [140° 7’ 37" | & 0.207 3.63 114.47
H—A4 FS 82 2.78| 2006/8/5 12:40/35° 16’ 59” [140° 7’ 32" | & 0.314 1.13 35.65
H—%6 | AX 96 0.36] 2006/8/5 13:40[35° 16" 42" [140° 7" 44" | & 0.101 2.81 88.74
H—A5 X 99 2.06| 2006/8/5 14:10/35° 16’ 26" [140° 7’ 24" | & 0.474 2.30 72.62
SH— A&7 ES 126 0.67| 2006/8/5 15:10/35° 15’ 58" [140° 7° 30" | & 0.094 1.41 44.34
SH—%10 | X 118 042 2006/8/5 15:30[35° 16" 0”7 [140° 7~ 32" | & 0.099 2.36 74.56
FANHAES . FERRRERMHRIT25000 0 1 DMK DT-,

F2) SKEFEE, FERMREMHIT10,0005 D1 OMBETT S A—2ERALVTRDHT=,

A BEREIE T B EBEE Y-t A GLEBRAR) 257 1 iR LR EF TKEE NSRS, HRAMRICEINTN S,
F4) BIEEIER: REECLDH &, B BHEETHD,

EDEREFEMAER., ENRKREA-YORETHY . AROISITEENISREEADFRBME KIS TR CLEH 5,
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F 3. 552 [y S E RS R

BHAths | K| R | FKE HBIE HhafEE Hh S RE A hE ERE Grte)

&= Xt FEm)EEKnY) | FAEE [WHERICLD) HBEREISED)| BB 0.10/5) [1/s/km?  |(mm/year)
B—A1 = 69 4.68]2006/11/5 12:05[35° 15" 37" [140° 9" 6" T 10.360 22.13 698.01
B—%1 | EX 122 0.2/2006/11/5 12:35/35° 15" 41" |140° 9" 5" = 0.251 12.53 395.15
Hm—AR2 x 73 3.93|2006/11/5 13:05(35° 15" 24" [140° 8" 53" b 7.158 18.21 574.40
B—=%2 | EX 75 0.47]2006/11/5 13:20(35° 15" 24" [140° 8 54" = 0.524 11.15 351.59
HB—A3 x 77 3.71/2006/11/5 17:05/35° 15" 10" [140° 8" 46" i 6.790 18.30 577.20
B—%3 | BAX 79 0.1/2006/11/5 16:55/35° 15" 7”7 |140° 8" 45" = 0.111 11.14 351.31
B—x4 & 81 2.31]/2006/11/5 16:45/35° 15" 7” [140° 8" 36” B 3.839 16.62 524.03
B—%4 | BX 81 1.17/2006/11/5 16:35/35° 15" 6” |140° 8" 36" i 1.991 17.02 536.70
HB—A5 X 86 1.76]/2006/11/5 15:40(35° 15" 9” |140° 8" 22" i 2.670 15.17 478.36
B—%5 |A% 85 0.34/2006/11/5 15:55/35° 15" 8” [140° 8" 21" B 0.432 12.71 400.88
HB—%6 | EX 92 0.14|2006/11/5 15:30{35° 15" 11” [140° 8" 32" = 0.096 6.84 215.57
B—A6 X 97 1.35/2006/11/5 15:05/35° 15" 9” |140° 7" 59” = 1.584 11.73 369.98
B—=%7 | EX 96 0.12|2006/11/5 14:50[35° 15" 10" [140° 8" 4" = 0.030 2.50 78.84
HB—A7 X 105 0.61/2006/11/5 14:25(35° 15" 4” [140° 7’ 49" P 0.247 4.05 127.59
HB—%8 | KX 105 0.33/2006/11/5 14:20{35° 15" 4” [140° 7’ 50" = 0.060 1.82 57.43
FE—K1 ES 66 1.84[2006/11/4 16:45/35° 16" 21" [140° 8" 36" T 4.231 22.99 725.09
E—_K2 x 78 1.39] 2006/11/5 8:20(35° 16" 11” |140° 8" 32” i 2.200 15.82 498.93
¥—F1 | B5X 77 0.26] 2006/11/5 8:35(35° 16" 11” [140° 8" 33" = 0.623 23.96 755.65
¥—A3 & 84 1.01] 2006/11/5 9:05/35° 16" 6" |140° 8" 24" B 1.617 16.01 504.76
¥—F*%2 | EX 84 0.31] 2006/11/5 9:20(35° 16 8” [140° 8" 25" = 0.047 1.51 47.71
¥—F4 X 90 0.73| 2006/11/5 9:30[35° 15" 59” [140° 8" 19” pid 0.471 6.45 203.52
¥—%3 | BX 89 0.22| 2006/11/5 9:45(35° 15" 59” [140° 8" 20" = 0.509 23.15 729.92
¥—XK5 X 105 0.56/2006/11/5 10:00{35° 16" 55" [140° 8" 12" = 0.258 4.61 145.40
¥—%4 | AX 105 0.08/2006/11/5 10:10[35° 15" 53” [140° 8" 11” = 0.019 2.43 76.47
¥—X6 X 114 0.28/2006/11/5 10:40[35° 15" 45" [140° 8" 6" P 0.257 9.17 289.12
¥—%5 | EX 114 0.13|2006/11/5 10:35/35° 15" 45" [140° 8" 5” = 0.132 10.15 320.21
F—K7 X 121 0.15/2006/11/5 10:55/35° 15" 40” [140° 8" 6" = 0.046 3.06 96.50
¥—%6 | EX 124 0.09/2006/11/5 10:50/35° 15" 40" [140° 8" 5” = 0.197 21.86 689.24
A—A1 X 52 9.06| 2006/11/4 8:40[35° 18" 5” [140° 8" 2" pid 11.429 12.61 397.82
H—X1 | EX 53 1.37| 2006/11/4 9:05/35° 18" 6" |140° 7’ 58" = 0.702 512 161.50
H—AR2 X 64 6.36| 2006/11/4 9:25(35° 17" 41" [140° 7’ 49" g 7.866 12.37 390.02
H—%2 | EX 64 0.95| 2006/11/4 9:45(35° 17" 40" [140° 7' 47" = 0.477 5.02 158.31
H—%3 | EX 68 0.54/2006/11/4 10:15/35° 17" 30" [140° 7" 47" B 0.791 14.65 462.12
H—AS X 70 4.46|2006/11/4 10:35/35° 17" 17" [140° 7 41" bind 4.653 10.43 329.02
H—%4 | AX 75 0.78/2006/11/4 11:05(35° 17" 11" [140° 7' 44" = 0.203 261 82.24
H—%5 | &% 81 0.57|2006/11/4 11:40[35° 16" 58" [140° 7’ 37" pid 0.780 13.69 431.77
H—A4 X 82 2.78{2006/11/4 12:00{35° 16" 59” |140° 7" 32" g 2.974 10.70 337.40
H—%6 | AX 96 0.36/2006/11/4 12:55|35° 16 42" [140° 7' 44" = 0.335 9.31 293.64
SE—AS5 X 99 2.06(2006/11/4 13:20(35° 16" 26" [140° 7’ 24" pid 1.886 9.16 288.74
SH—&6 PN 110 1.16{2006/11/4 14:00[35° 16" 8” [140° 7 35" bing 1.692 14.59 459.96
H—%9 | AX 110 0.22|2006/11/4 14:10[35° 16" 8” [140° 7’ 37" = 0.234 10.65 335.72
SH—A7 X 126 0.67|2006/11/4 14:40[35° 15" 58" [140° 7’ 30" = 0.542 8.09 255.02
H—X10 | BX 118 0.42[2006/11/4 14:25(35° 16" 0” [140° 7 32" = 0.441 10.50 331.05
SH—AS8 x 130 0.39]2006/11/4 15:00(35° 15" 52” [140° 7 22" = 0.314 8.04 253.58
HE—X11 | AX 126 0.22|2006/11/4 14:55|35° 15" 53" [140° 7’ 26" = 0.249 11.32 357.07
H—%8 | EX 105 0.17|2006/11/4 15:35(35° 16" 18" [140° 7 28" = 0.384 22.60 712.71
H—%7 | EX 105/  0.18[2006/11/4 16:00/135° 16" 22" [140° 7’ 26" ES 0.141 7.81 246.33
ANMAESE. FEEHRETHIT2,50050 01 DA LKROT-,

E2)EKkEIEE. FEERERERTHHEITI0,0005D1DMHBRI TT S A—2FHLNTRDHT=,
ENRBELEXE I HIBERREEY -t A GRBRAR) 2550 1 BRI ERGE T KEE 1 NDLKRD ., HRBMRICEDINTLS,
EA)BIERILR RS LD A% B BEETHD.

SRR ITEMEE, BUBRLU-YORETHY . AROISIEEMICHELEOERRE KIS TRIELH D,
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8H (H1EH) (2B DKE - RGLA DR F

EESI ECIN EC ORP [ K& Na NH4 Mg F Br NO3 | SO4 [ HCO3 | 60-18] 6D
m - mS/m mV °c mg/L | mg/L mg/L mg/L mg/L | mg/L | mg/L | me/L %o %o
56 | 807 243 220 231 137 0.0 75 0.0 1.0 00| 204 1220 -6.9| -388
56 | 8.93 25.6 173 277 146 0.0 8.8 0.0 0.0 00| 244 1464 -6.6 | -37.3
67 | 828 226 233 233 119 0.0 6.2 0.0 1.6 00] 221 10938 -6.9| -454
68
75 | 853 240 192] 240 135 0.0 39 71| 356 00| 115 1.1 00| 238 1342 -68| -39.9
79
9 | 754 18.9 113] 186 9.2 0.0 3.1 57| 282 0.0 7.6 08 08] 184 10938 -7.0| -408
9 | 7.85 18.0 230 235 9.1 0.0 29 45| 237 0.0 73 08 12| 177| 854 66| -41.4
102 | 793 10.9 208|185 8.0 0.0 1.7 30| 107 13 7.9 14 14 66| 488 -70| -376
b 1= 110 | 7.94 155 238 237 95 0.0 28 40| 238 0.0 8.2 32 24| 160 854 -6.8| -41.0
116
118
122
122
125 | 7.76 11.0 267 234 8.8 0.0 1.8 37| 237 0.9 88 1.0 4.2 88| 854 —71| -404
126 | 7.81 12.0 253 234 8.7 0.0 2.1 33| 123 12 8.0 0.7 29| 114 488 -75| -39.1
142
140
72 7.35 20.3 188] 182 8.0 0.0 35 6.4 266 0.0 6.6 0.7 00| 208 976 69| -423
80 7.81 16.1 182] 213 7.0 0.0 25 47| 206 15 7.1 1.7 07] 146] 732 67| -425
80 7.92 20.0 188]  18.7 8.7 0.0 2.8 53| 300 0.0 6.7 0.8 00| 161 1098 68| -41.2
90
93 | 771 15.7 195|200 8.3 0.0 25 43| 188 19 6.9 17 00| 147] 732 -6.7| -394
95 | 764 1338 203|194 6.9 0.0 2.7 49| 277 1.9 7.0 1.6 00| 186| 976 -6.7 | -439
FRN 95 | 750 18.7 201 189 78 0.0 2.1 36| 158 0.0 7.2 0.7 00] 142] 610 6.8 -41.1
112 | 759 15.1 194 202 8.1 0.0 24 36| 188 04 7.2 13 00 121 73.2 -65| -403
114
120
120
125
125
82 | 7.86 23.0 205 20.2 76 0.0 28 52| 219 1.3 56 1.2 00| 11.0] 976 -6.8| -433
80 | 7.86 24.2 216] 200 110 0.1 4.0 70| 318 0.0 7.0 0.7 12| 290 1220 -6.8 | -405
90
82 | 751 275 301 245 86 0.1 39 74| 367 0.0 6.6 0.0 14| 294 1220 -6.7 | -39.1
87 | 762 271 275 261 6.8 0.0 33 50| 256 0.0 41 0.2 00| 162| 976 -65| -36.8
88 | 7.73 2438 170 217 84 0.0 3.0 47| 346 0.0 6.9 0.0 00| 17.3] 1220 68| -41.3
89 | 7.87 225 178] 237 6.3 0.1 2.9 46| 212 0.0 38 0.1 00] 163] 854 -6.9| -374
89 | 757 32.1 171 240 6.9 0.1 31 56| 336 0.0 4.1 19 00| 180 1220 -74| -400
o #EN 95 | 7.92 24.7 184 231 80 0.0 37 68| 315 0.0 6.7 0.6 00| 315| 976 -6.6 | -40.0
95 | 773 20.3 197] 230 8.9 0.0 33 54| 268 0.0 73 0.0 00[ 326| 854 6.6 | -36.1
100
102
103
118 | 757 19.0 201 2238 76 0.0 32 54| 296 0.0 7.2 1.1 11| 263 976 -6.8 | -36.1
118 | 7.56 18.1 204|240 78 0.0 3.0 49| 199 1.4 58 0.8 18] 376] 488 68| -432
pH EC ORP | /KB [ Na NH4 Mg Ca F Cl Br NO3 | SO4 | HCO3 | O-18 D
m - mS/m mV °c mg/L | mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L %o %0
42
54
60
68 | 8.10 55.9 -9| 148] 306 34 7.6 83| 176 0.0 47 0.1 46| 243| 1684 71| -417
68
68 | 822 3838 64| 144 335 33 87| 112| 349 0.0 10.3 2.1 12| 500 191.6 69| -474
74
80
90 7.55 16.2 -38] 136 [R#EK
A 39
68
39
42
70
135
200 | 7.82 15.8 283 156 | 109 0.0 1.2 47 157 10| 102 0.0 131 220 488 68| -412
B 72 8.07 14.6 62| 145] 111 0.1 5.0 77] 319 0.0 54 0.7 00| 148 1464 —7|__-456
B2 100
B3 88
B4 102
FRN B5 112
26 90
B7 83
&8 86
BEFH1 [ 90 | 862 83.6 150] 17.4| 1076 12 14.4 34| 295 00| 143 11 197 238 3783 -68| -385
B1 85 | 7.77 26.8 266 204 6.8 0.1 5.7 6.6 | 200 0.0 33 37| 106] 976 71| -414
AN B2 80 | 7.77 243 273|200 7.0 16 30 6.1 18.6 0.0 47 13 00| 143| 854 -6.7| -453
B3 82 8.71 79.8 140] 16,5 [R#EFK
B4 102 | 764 31.0 252 155 9.6 0.1 38 78| 442 0.0 58 1.8 00] 415][ 1342 -6.7| -427
E5 92
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1A (FE2EA) (CBTDKE - RO R

ESESEI SHEE[Es pH EC ORP KE Na NH4 K Mg Ca F Cl Br NO3 S04 | HCO3 0-18 [
- mS/m mV. °c mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L %o %o
8.04 22.6 206 136 11.0 0.2 29 6.9 26.1 0.0 7.0 0.0 28 23.0 94.0 72| -412
8.35 245 204 138 10.7 0.2 29 11 26.8 0.0 4.1 0.0 0.5 229| 11441 -6.9 -39.3
8.19 21.0 220 13.7] 106 0.2 27 59 23.6 0.0 7.2 0.2 1.8 20.0 88.9 -6.8] -44.1
7.96 30.1 177 145 116 0.2 3.8 78 37.1 0.0 5.5 0.0 1.3 33.3 130.9 -6.9 —48.4
8.31 19.9 123 13.6 9.9 0.2 2.7 54 229 0.0 8.5 0.2 2.5 18.2 80.5 —6.6 —42.6
8.17 31.4 177 13.3 8.0 0.1 3.3 5.7 295 0.0 4.3 0.0 1.2 26.7 107.4 A -42.3
8.01 15.1 215 147 10.2 0.2 3.0 6.5 26.9 1.3 7.0 0.0 0.8 176 102.0 -70] -428
7.86 15.8 136 13.7 73 0.1 20 4.3 18.8 0.8 124 1.0 85 14.7 55.8 -6.9] -44.1
7.84 12.4 204 14.9 6.4 0.1 1.5 3.3 12.7 1.7 4.3 0.0 15 7.3 47.0 —-1.2] -40.2
b 1=0]1] 7.87 14.9 206 15.3] 102 0.2 2.7 5.7 244 2.9 19.6 2.2 7.9 175 63.6 A -42.7
8.11 13.8 253 14.7
8.08 249 - 14.6
771 11.9 240 149 6.5 0.1 1.5 32 111 22 5.0 0.0 1.3 89 43.6 =12 -46.0
7.82 11.8 244 149 59 0.1 1.2 34 11.7 20 41 0.0 1.3 8.0 410 -6.9 -45.6
779 115 213 152 113 0.2 22 5.8 18.9 44 85 0.0 1.9 12.8 78.5 -741 -41.4
8.01 12.3 242 14.8 9.0 0.1 1.6 37 12.3 1.3 8.2 1.5 11.4 11.7 420 -13 -40.7
7.83 11.7 248 14.9 6.4 0.1 1.4 3.1 10.3 1.5 49 0.0 0.9 10.0 436 -12 -43.4
7.81 13.0 247 14.8 6.3 0.1 15 3.2 13.6 2.6 49 0.8 1.2 12.5 45.0 -7.1 —42.0
TR |F—&1 72 7.82 18.7 252 14.9 7.2 0.2 29 53 220 19 6.5 0.6 11.0 15.9 73.0 -1.0 —-40.1
F—A2]| 80 7.86 15.7 238 14.0 6.8 0.1 2.3 4.6 18.0 14 10.4 2.2 4.6 13.1 537 -6.9 —-40.0
¥—%1]| 80 7.84 17.6 221 14.1 6.9 0.2 25 5.1 22.7 1.1 6.7 22 10.8 144 73.2 -70] -421
F—%2| 90 7.63 13.1 232 13.6 6.3 0.2 1.6 38 14.0 1.0 16.3 20 11.6 1.8 33.9 -741 -43.8
F—A3| 93 7.93 115 247 14.1 6.9 0.1 22 45 17.9 1.4 10.3 20 3.9 55 67.1 -6.8] -39.9
¥—%3]| 95 71.71 13.5 255 142 104 0.2 3.1 6.3 203 1.0 70 1.1 11.1 21.0 68.0 -1.0 —43.2
ERN ¥—K4| 95 7.71 17.6 250 14.3 6.8 0.1 24 50 22.1 0.3 59 0.2 0.3 15.4 712 -1.0 —42.4
¥—4k5 [ 112 747 13.3 268 15.0 8.5 0.1 25 4.6 203 0.4 17.7 1.0 9.5 12.1 58.4 -6.7 -41.6
F—%4 | 114 7.03 13.4 276 15.9 6.8 0.1 18 3.3 14.7 1.0 11.2 0.5 6.1 12.6 43.0 -7.1 -42.7
¥—76 | 120 7.36 10.8 294 15.0 6.3 0.1 1.6 35 10.8 03 21.7 0.6 14.4 18 104 12 -41.1
F—%5 ] 120 117 10.0 272 148 6.9 0.1 1.4 3.0 9.8 0.4 230 0.7 15.7 6.1 70 -12 -39.3
¥F—%6 | 125 7.95 11.0 267 14.8 6.7 0.1 1.4 3.1 11.1 0.5 18.2 0.9 10.7 6.6 20.0 =12 -46.3
iR 1FE—K7] 125 7.54 11.1 270 15.5 6.0 0.2 20 3.3 11.5 0.3 19.4 0.3 13.6 1.3 13.5 -1.0 —-40.1
i |#—%1 82 8.05 19.7 266 15.1 8.3 0.1 23 5.0 18.7 0.7 8.8 1.7 6.4 13.6 70.5 -1.0 -41.4
#HB—A1| 80 8.00 241 279 15.2 95 03 36 73 30.2 27 0.0 0.6 1.5 269 | 1074 -6.9 -39.6
#w—%2 | 90 8.02 20.7 240 14.8 715 0.1 2.6 6.5 25.1 0.0 5.7 0.2 0.0 24.2 87.3 -6.1 —-42.9
HB—A2| 82 8.05 25.0 224 15.5 8.1 0.2 3.2 7.6 31.1 0.0 5.7 0.6 1.1 27.3 104.0 -6.9 -39.2
—%3]| 87 8.28 223 243 14.8 53 0.1 2.0 3.7 22.6 0.5 8.7 0.7 1.7 12.2 63.8 -6.8 —-38.1
#H—A3 | 88 7.92 23.8 244 147 74 0.3 34 4.2 30.7 0.0 6.8 03 25 19.4] 1074 -6.9 -40.2
t—A4 | 89 7.82 21.1 259 147 78 0.2 3.1 6.6 26.2 0.0 6.0 03 0.7 26.3 87.3 -70] -39.8
H—%4 | 89 8.13 26.4 247 145 83 0.1 29 9.2 33.9 0.0 6.0 0.2 1.7 305| 1175 -1.3 -39.1
Hw/or#E #HB—A5 | 95 791 214 261 15.1 76 0.2 3.0 6.7 26.5 0.0 53 03 29 30.9 83.9 6.9 —-38.6
#HB—%5| 95 7.94 17.2 255 14.6 71 0.1 23 5.0 20.8 0.5 7.8 0.8 3.1 21.7 63.8 —6.5] -37.6
#—326 | 100 1.75 19.6 248 14.5 71 0.1 2.8 6.1 23.9 0.0 49 0.0 0.0 24.2 80.5 —6.4] —43.4
#HB—3x7 | 102 7.64 20.0 228 15.0 74 0.2 2.6 6.5 21.7 0.0 54 0.0 0.6 40.0 70.5 -6.9 -42.6
#—A6 | 103 174 19.9 240 15.0 74 0.1 3.0 6.2 23.6 0.0 6.1 04 3.1 34.8 73.8 -6.9 -36.0
#HB—A7 | 118 7.90 16.8 259 149 8.7 0.1 37 5.0 25.0 0.1 6.1 0.0 1.0 259 80.0 -6.8] -383
ik [#l5—%8 | 118 7.67 15.6 220 14.8 5.7 0.1 2.3 4.8 17.2 0.6 53 0.2 5.6 30.6 45.0 6.7 —42.2
Eﬂg#-};ﬂ( [ pH EC ORP KR Na NH4 K Mg Ca F Cl Br NO3 S04 | HCO3 0-18 )
m - mS/m mV. °c mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L %0 %0
BEH1 [ 42 8.20 7.9 58 145) 479 5.8 6.8 73 14.7 0.0 3.2 0.0 0.0 88| 231.6 -741 -44.9
BHEH2 [ 54 8.20 289 145 146] 108 2.9 9.5 13.3 215 0.0 3.6 0.0 0.0 79| 1644 74 -449
BHEH3 [ 60 8.43 48.3 148 146] 265 6.6 4.1 5.6 12.2 0.0 1.7 0.0 0.0 52| 1544 -75| -459
EEH4 [ 68 7.88 63.9 134 140] 287 9.2 7.3 7.8 16.9 0.0 3.0 0.0 0.0 233 185.7 -10 —42.5
EEHS5 [ 68 7.94 48.8 100 140[ 307 19.6 12.4 11.4 32.6 0.0 7.1 0.4 0.0 52.7] 2349 —6.9 —43.2
BEEH6 [ 68 7.76 42.5 137 140[ 296 8.2 8.6 9.5 35.2 0.0 6.1 0.0 0.0 453 2047 -7.0 —-46.7
BEEH7[ 74 7.98 41.8 51 14.1] 216 1.4 6.5 13.0 453 0.0 5.2 0.0 0.0 39.6 [ 218.1 A -435
BEHs [ 80 8.15 19.5 -1 14.0 6.9 0.3 3.6 55 215 0.0 5.0 0.0 0.0 175 84.6 -1.3 -45.7
EEHO | 90 7.51 18.0 -6 134 72 0.1 2.9 55 18.0 0.0 3.6 0.0 0.0 14.8 80.5 -1.0 -39.1
wal B1 39 8.03 232 250 15.6 8.5 0.1 0.9 1.7 22.4 0.0 6.2 0.0 216 35.3 48.3 7.4 —42.5]
B2 68 8.03 20.3 195 16.1 10.6 0.2 4.7 6.6 15.6 0.0 5.6 0.0 1.5 17.6 87.3 -5.7 —41.0]
B3 39 8.05 21.3 247 16.1 7.8 0.1 0.7 8.5 17.0 0.0 5.1 0.0 14.3 40.7 336 -7.1 —41.0]
B4 42 7.83 17.2] 250 15.8] 9.1 0.2 1.1 6.5 15.6 0.0 3.6 0.0 0.9 10.3 80.5 -5.7 —43.7]
E5 70 8.38 11.9 205 15.9 6.0 0.1 0.9 34 9.0 28 45 0.0 0.6 71 40.3 -6.5 -42.4
E 135 7.70 14.2 215 15.1 14 0.1 1.6 35 144 22 7.0 1.2 0.3 12.6 53.7 -1.2 -39.4
B7 200 7.88 14.2 214 14.8 78 0.1 0.7 4.0 16.6 21 8.9 03 10.8 18.6 36.9 -6.7 -42.2
B 72
B2 100 7.52 12.3] 280 14.3] 6.1 0.1 13 2.8 12.9 25 4.2 0.0 1.3 8.4 50.3 -7.1 —38.9]
iE3 88 8.10) 7.6| 253 15.2 4.2 0.1 1.3 1.9 6.1 22 2.6 0.0 0.5 4.2 26.8 -8.3 -47.8|
F4 102 8.02) 15.7 265 15.3 6.3 0.1 25 6.2 12.6 1.1 5.3 0.0 35 10.2 60.4 -6.7 -41.7
RN 25 112 8.08] 13.5 270 14.3 6.4 0.1 1.4 28 15.1 1.8 4.2 0.0 0.5 124 50.3 -6.6] -41.5|
26 90 7.79) 13.0 274 13.8 6.4 0.1 1.8 34 9.8 25 4.8 0.0 0.0 5.7 41.0 -6.5]  -40.7|
iB7 83 8.40 23.7 228 13.8] 7.5 0.9 5.1 7.6 25.7 0.0 3.6 0.0 0.0 23.7 114.1 —6.5 —42.8J
iZ8 86 8.35 29.6 238 13.8] 267 1.7 7.0 6.2 18.8 0.0 43 0.0 43 17.2 134.2 —6.2 —44.1
BB | 90 9.01 84.1 256 152 831 3.0 11.6 4.8 335 0.0 19.1 0.0 144 16.6 [ 328.9 —6.9 -39.0
] 85 8.31 227 254 12.7 6.3 0.0 40 1.0 213 0.0 4.3 0.0 23 12.8| 104.0 -6.9] -41.7
wr#Nl B2 80 8.09) 217.6) 201 14.6 16 0.5 3.8 5.9 175 0.0 54 1.7 0.0 12.2 92.9 -6.5 —44.6]
B3 82 8.78 85.0 189) 15.1] 107.8 3.3 11.4 75 54.0 0.0 21.0 1.1 0.0 16.5| 4127 -7.1 —39.2]
B4 102 8.16 26.9 229 13.5] 8.7 0.0 3.8 6.7 45.7 0.0 6.0 0.0 0.0 384 130.8 —6.7 —42.1
25 92 8.14 17.7 246 12.9 8.6 0.1 20 6.0 26.8 0.0 4.4 0.0 0.0 33.9 873 -6.2] -414
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Na K Mg Ca Cl S04 HCO3

Na 1 0.4962| -0.1730] -0.2569 0.3671| -0.0680 0.9392
K 0.4962 1 0.3380 0.0027 0.1780| -0.0102 0.5533
Mg -0.1730 0.3380 1 0.6911 0.0141 0.2980 0.0479
Ca -0.2569 0.0027 0.6911 1 0.0110 0.4080| -0.0125
Cl 0.3671 0.1780 0.0141 0.0110 1 0.1407 0.2887
S04 -0.0680| -0.0102 0.2980 0.4080 0.1407 1| -0.0296
HCO3 0.9392 0.5533 0.0479| -0.0125 0.2887| -0.0296 1
EAE .
IRANEAERE |55 % B (%)

1 2.53 36.11 36.11

2 2.03 29.05 65.16

F1=0.599[Na]+0.438[K]-0.014[Mg]-0.122[Ca]+0.3[Cl1]-0.049[ SO4]+0.58 5[HCO3]

F2=-0.09[Na]+0.207[K]+0.617[Mg]+0.606[Ca]+0.09[C1]+0.432[SO4]+0.07[HCO3]
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