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Hydrochemistry of groundwater found in the Jitsukeyama landslide, Nagano
—Water quality of landslide area 6—
by
Osamu SATO

(Abstract)

Water samples were collected from wells, boreholes and springs in and around the Jitsukeyama
landslide in Nagano city during 1985—1986. Major ionic components and tritium of groundwater
were determined to infer the behavior of groundwater on landslides.

Water samples were classified into four groups according to the major ion compositions using
the Durov-diagram and by reference to their geographical distribution. Those are 1.NaHCOs
type water found in landslide area, 2. Na —Cl~, HCO;, SO, type water found around the
landslide, 3. Cat, Mg™—CI”, HCO3 , SO;” type water found in foot hill, and 4. Na,SO,
type water obtained from the well in the landslide area in 1986.

The sodium bicarbonate waters from bore holls in the landslide area were the result of disso-
lution process of Na-montmorillonite and other water from outside of the landslide were the
result of dissolution of kaolinite. The water collected after one year from the landslide
disaster changed from NaHCO; type water to Na,SO,; type water by oxidation of sulfur
compounds under oxidative conditions formed by a disturbance of the soil.

T-concentrations of some samples were higher than annual mean T-concentration of precipi-
tation in 1985. This fact suggests that these samples originate from the precipitation during
the atomospheric detonations of thermonuclear devices (1961 —1968). This period accords with
the active period of the Jitsukeyama landslide. Some parts of the groundwater in the landslide

area were recharged by the precipitation of pollutants caused by the detonation of hydrogen bomb.
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Table 1 Chemical composition and tritium concentration of water samples in 1986.

W'k B | CI7 [HOO; [ so;”| Na*| k' | ca™ | Mg™| T
usfen | °C epm epm emp | epm epm | epm epm pCi/e
Kk ¥# 1 460 | 13.2 ) 0.14 | 0.78 | 3.15 | 3.83 | 0.05 | 0.12 | 0.17| 66+ 9
” 2 1404 | 13.2 ] 0.13 | 1.85 |12.4 |10.2 0.25 | 2.20 | 2.45 | 5010
” 3 611 140§ 0.30 | 1.73 | 4.10| 3.86 | 0.18 | 1.17 | 1.37 | 161 £ 14
” 4 284 | 11.8 | 0.15 ] 2.26 | 0.36 | 2.06 | 0.11 | 0.57 | 0.20 |101 12
” 5 1818 | 12.0 | 0.16 | 3.51 [15.6 |15.9 0.46 | 1.46 | 0.58 | 33+ 8
” 6 545 | 14.0 | 0.11 | 1.78 | 3.24 | 4.75| 0.12 | 0.24 | 0.16 | 111 £13
“ 7 350 | 13.0 0.12 | 1.74 | 1.63| 3.09| 0.07| 0.20 | 0.04 | 7511
” 8 234 | 11.8] 0.13) 1.86( 0.43] 2201 ) 0.10| 0.29| 0.09| 45+ 8
H—=1)v7H, D—1 316 | 14.8 | 0.41( 0.94| 1.63 | 2.84 | 0.05} 0.01 | 0.01 | 4812
” F-3 134 140 0.13 | 0.35] 0.76 | 1.14| 0.01 | 0.01 | 0.01 | 132+ 13
” F-% 365 | 16,2 0.13| 0.41 | 3.18| 3.41| 0.05| 0.01] 0.02 | 97+12
” F—5 [ 84.6| 14.2| 0.15| 0.30| 0.39( 0.72| 0.03| 0.02| 0.01 | 75+ 12
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W5, EEDD F Y F 9 LD EEMEREIR60pCI/ L LITTH 200, ZhoDfEiRChl btk
WZT &Lt B, 1I960FERDERLHABOERICLIOBHT LY F 9 L BEOS VRSS20, T
NEEYD, BEOHO M) FILBEORBLAD M) F 9 L0E4HETEEM- 50 TFodBRDO LS
155 RBIRICISHEHUDOHTFARD b Y F 9 L BEORS{#161pCi/ ¢ & BAEED33pCi/ ¢ ZiLAL
Too RS OSMIEL I, b Y F 9 L100pCY ¢ A LEDEERTKIE, 1960ERBIEDATETOK
EBROR OB TR ONIFEDOKTHB L EERL TS, 60pCi/ L LLTDKIZZADIKTH 355,
BIKH 5 DIKDIEVEIIPCI/ L id, b Y F o LBEH 0 IGEVI950FERLBTOKE, BEOEWEIR
DK EDREMTSH BTIEMAH B,

BT, KOEMSERENES S EHRETH S0, Y F 9 L100pCi/ £ LL_LE D KA 19604
RAPEDKTH 5T LEMBENEODT, TOKIZCONTEET S, KEE MY F9 L BEALL &
- 2L BIHAB LS, RBKEF FY O LB-OKTS M) FILEBEDRVK, EVIKHS
D, RS+ LBOKTHENTH S, CORNZ, KEE, KOHESXDEL S, FKEOHERIL
RN ECBENH S EERBRL TV S,

T, BERA A4 V3T N BICE U EHER L 7c s, GREEA 2 vSEBERKTHEHVIKSH O,
FETELIICAZ S, HiMF I ) v 2BIOKDMENT  TERENT, fikick > THITFiciliidhic
DTRENZLBWON»TH S, B2 6 CHREK#F M) v aBodLKIZ, HIFXDICKDBEFEOM
ML KD ERLAHBRA A v SRMENT, HEEF b)Y LBOKKEDL-1:DTHHH, LD&
SIRET B L, HOBERF b U v LBOKYHITFICIFES 3 C EBFEL L BREEKRS,

DEIC, LY X OHTFICHTHI960ERDFIED KD E L T/ dsSHiE & 125, hitibd
XY, BOFMT YL LET, B4 A OB 0KkdH YD, HITXOMIICH T KD BT &2
FE LD, Thid, HRIBSOMRREEIMERDS ZKkEEZLTE I (g, 1981, 1982, 1983), F7:,
PSR ILNTOBAMT NI, P FOLBEMSIZIEAL 0, BB, 1950FERLIFTIO S WHET A
BRAGONTHS (L, KFER) ChoofBREMXTS, i, HIFEROAMBERENATHS
CEHAFRFENL ETH D,

LR (1986) (3, stbthlisthd ~ oD AD S THERE L T, Hflitid ~0 3AKIC HEHL /2
LEMBHBLLEEROMTLI, HTHHRTHZERDS, BEFLOVEHLI60FRICH -1 &
HiLTHw3, ZoPRICERT B L, 1960ERDIT XD IFEBHIIC, FiboD MY F o LBEOEHV



FAMREY, T XOEHTRALSHBLRBLT, HTKEL-1EELZ T LHPHRSZ, DTN
DM T KROBEEE IZMD T/NE WA S (BEH, 1986), IEEIBEILLTHSE, FYF 9L BE
DEVIKIZIBEALBHES, MITICH -1 L FRINSZ, CORERKEAL, HTXDHADMTK
LA & v BDITNT &b, BEOMTNDFEHIFIC, ELWA 4 v EGAIKBTE LI D EE
mans,

A%, 1985EIIFR L H B EDKD b ) F o L BEORIELIFH, HKEBORS, TR
DRI EEFTIR V0,

IV #3~XOFHEHTK

Mg ~OHADITKE, HIT~XYRFBBADOFEK L BKESRLD, e ~DEMHEDKAHS
NOKGHIZBHL T E3DOTRIEWCEEHLHITH S, bbAHA, HiT~XDINDOKIEEDOBHT
gicic, BORHLE— ) ¥ I LDKGHT <D ICBFROEOHIT XD @i EDKRAEBEA L TIRWIWL,
ZHROMHICED, MTEEHROMANEZET 3 XHIKBbNELS, HidT NDHIT~XYTFHEDOHT
KIBKETEREL, LMV FOLBEPOCATHEEVKTDHY, ELYA £+ VILELER VKD,
FYF O LREDEDFKSERICCOBIEEL THWAD T &L, T~ iDL S TRE
LT <, REMEZERLPLT VI LMD, BALERSBIKLDRASTKICE TRET S LI3ER
SNV, BREMT XY ORENEFRT 501, BICHEORSE, ittt ~0oBELER» S
BRLIE DI UEEES, 1983), Hid -~y RAERNCHIT N D FEICH -7 BH %8 U THKHEE
BEL, WTFKERD T, BBKEE LS Lickd,

vV B #
MLk, KBE4 BICHETE S,
O SEREORMKEF ) vaikEkeEds, Na-evE)oF M bEFEHICIL>THBHIT D
DK,
@ g NOMWAOBHEP, T NOMF IO EHNEREABEDENF Y v a1tV EFE[A
velL, BoALE)F4 b EREHITE>THEK,
® HIT~NYKBHOER LICMBETAEHFLEKALNS, AT AVY I L, 2 TR VD 4,
LA A v DBUVVK,
@ HIFT~NDRITHHERRA A DM Y, REKFESF ) U LBLSHEEF ) v LBRcE L LK,
THb,
19865E R AKH D SRV TV B KO—IRD b ) F o L REET, BFLOEL, 1960FERDMI NY iES)
HHC RS NIKTH B o ’

L

AHRERTT ALY, —MOFRAFERL TSy, $LRMAEDEHEEH >T{LE -
FLAEMARFETFENI LB, BMBEIG L TS - HBREME MR ERRL Y 5 — D8
AFEKE, EROMMIKBAL T LS - HERFRFFRBOHLER, BEFRFEERERIC
BOBEHBLES .



FHRBO—BE, XMEHFERRE, ARKERIIARER L ENAN B -60— 5 1985FEEF T
bt <D O KEREHE (RERE, NlL ) | ickot, BMFFCUE > H L IKBILEB L L

5,
5% 19854ERED Kk D—fRy B

Appendices General nature of samples in 1985.

Na ies ki [\/R | pH BRIER H 1 %
°c Us /e

0-1 | BH-1 318 7.4 80 .02 BRE—Y 7=
0-2 | BH-3 105 7.6 80. 02 BRE—) v *
0-3 | BH-4 152 7.3 80 . 02 BRE—) v o
0-4 | S.P. 144 7.2 80. 02 &k *

1 D—-20 16.5 88 6.7 80.08.16 LR Bk D5 & 7k

2 D-11 16.5 108 7.2 80.08.16 Rk

3 D-10 26.0 631 8.5 80.08.16 DBROBKRDOBY

4 B-24 15.1 151 6.6 80.08.16 &k

5 B—25 18.5 544 6.8 80.08.16 fERAK

6 c-14 26.0 331 7.1 80.08.16 ARHF

7 B-19 13.5 348 6.2 80.08.16 HPEKA1.9m

8 H-1-4 14.0 370 5.5 80.08.16 KEF—Y vy

9 B-5 25.0 673 6.9 80.08.16 i3y 5k

10 D-10 19.0 329 7.0 80.08.16 BK5I&K

11 B-32 20.0 40 6.3 80.08.16 HFKHL.5m

12 A-9 22.0 241 6.3 80.08.16 BRDIK

13 A-14 18.0 204 7.1 80.08.16 &k

14 A-2 17.0 147 5.8 80.08.16 TIKEEKIB DK

15 —&ik | 18.0 98 7.1 80.08.16 —&iEk « @K

16 Firk 24.0 432 6.6 80.08.16 FHIK - Bk

17 w3 17.0 151 7.7 80.08.21 H— Y Y IKE48 m
18 C2 575 8.1 80.09.25 H—1) Y 7KE3T m
19 w2 483 7.8 80.09.27 F—1) v 7KkAL 3.7m
20 C4 225 7.1 80.09.27 H—1 ¥ IIkA39 m
21 E2 14.0 291 7.2 80.09.26 E—Yr7KkLi m
22 GW1 18.0 701 7.8 80.08.21 F— 1 v 7KL 8.2m
23—-1 | C5Lk 13.0 332 7.7 80.09.26 H—1) K29 m
23—2 | C5F 14.4 387 8.6 80.09.26 F=) oKk m
24 Cé 14.5 936 7.5 80.09.25 =Y 7KE25 m
25 B5 14.0 309 - 80.08.26 F=Y k{122 m
26 wi 16.5 86 6.5 80.08.21 H—1 v 7KkE138 m
27 B7 14.6 268 7.7 80.09.25 H=Y v IkEI27T m
28 A7 14.5 788 7.5 80.09.25 K=Y v KkE116 m
20-1 | D4t 16.7 1,132 8.3 80.09.25 H—U /KL 8.7m
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