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Areal Investigation on the Ground-water Resources
for Fabric Industry on the Shonai Plain,
Yamagata meecmm‘

by

Kazuo Mori & Hayaji Gotd

Abstract

The river Mogami, the largest river in Yamagata prefecture shows the discharge in
148 m? per scc. on 185 days of the year.

The utilized water quantities for fabric industry in Sakata city and the vicinities
amount to 56,000 m® per day, containing 36,000 m® per day in ground-water.

The free water in the Shinai plain is generally poor in quantity and not good in
quality, except in sand dunes along the Japan Seca.

The confined water in the Sakata city and the vicinities has 6 aquifers for depth of
about 500 m. Among them the aquifers locating from 110 m to 170 m in depth is best in
quality, but the shallower aquifer yields some methane gas.

In the northern part of this area, there is the artesian water in the aquifer locating
from 20 m to 40 m in depth. It is over 10,000 ohm-cm in the water resistivities and

11~12° C in the water temperature,
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0.0 124 30.6] 0.00 0.26| 81| 3.7 2.0 36,5 30.0
0.0 3.1 28.7| 0.44 0.19| 6.2 56 2.2 17.4 2.3
0.7 57| 22| 5.00 0.00| 85| 87 3.2 22.0 8.1
0.0 10.4|123.4 0.51 0.10 16.0 25.4 8.1, 19.2 4.3
15.0 | 45.0 | 860.0 | 3.68 0.00 107.6 | 25.9 21.0 925.0 1 30.4
2.2 190.0 4515.0 | 3.52 0,08 248.2 | 5494 161, 4 25,4 62.0
0.0 25| 150 0.04 0.02] 9.0 7.7 3.0 2.0 2.5
0.1 3.8, 19.9 0.1 o0.00, 75| 7.5 2.8 2.5 3.4
0.0/ 43 235 0.00 0.00| 89| 10.8 3.7 17.5 8.7
0.0 |~ 1.5 17.6 | 0.00 0.00| 56| 6.0 2.3 21.5 3.4
0.0 418 | 66.7 o‘eoé 0.00| 15.8| 11.7 4.9 24,0 20.2
0.1 47! 124 384 0. 00 9.3 4.6 2.4 43.8 4.6 1
0.5  7.7| 94.8| 0.25 0.00| 231 1.4 0.6 9.0 508 wiBe 1
0.0 25 59| 0.13 0.00, 40 16 0.9 23.5 —
0.9 5.0 12.8] 0.27) 0,06 147 7.1 3.7 50.0 -




W G R PT O M (18 % g 10 )
No. OB OB om oM K g Tw oy %RpH :Di&o‘l HEO,™ | €7 | NO,™ | 801
- - |0 ! (ce/1y | (ppm) | (ppm) | (ppm) | (ppm)

3408 W oS % W OR M & 638 123 7.1 7.4] 0.52 42.7 | 119 0.26 7

36 | A B o475 13.0 1 7.4 0.00 83.6 | 13.0( 0.00 5

36 | I ili L7850 1830 7.1 7.4 -~ | 1086 11.9] 0.00 0

37 \wmo® A Fi 49.37 1.0 6.9 7.4 — | 2684 24.2] 000 0

38 v % Blo62.0] 13.8] 7.0 7.4 — | 361.7| 23.5 0.00 0

39 » s omo@ W 73.0] 140 7.0 7.4 — | 154.9| 18.9| 0.00 0

40 Y ES o745 1800 7.0 7.3 — | 3309 6.0 0.00 0

4109 om0 F M kOB B R 18.0 6.6 7.4 — | 656.4( 27.0] 0.00 0

42 ! GEAK K, 3% 225.0 1631 69 7.3 — 1 802.0| 89.5! 0.00 4

43 A 18% 114.9 147 6.7 7.2 — | 190.9 | 19.3] 0.00 0|
44 o 19%  142.0 ) 14.3 | 6.9 7.3 — | 170.8 | 17.9 | 0.00 0

45 W m ol K BO70.0 ) 1380 6.4 7.1 — | 162.3] 35.4 0.00 0

46 14 H W Wi| 510 155 6.6 7.1 — | 126.9] 27.7| 0.00 0
o W Bl o510 15,00 6.8 7.2 0,00 145.2 3L.2| 0.00 0

48 y CEEE 510 155 6.8, 7.4 0,00 142.7| 24.2 0.00 0
49 G 4 MO 45.5 1 1.9 7.0 7.4 0,00 1135 27.7§ 0.00 0
801" © L@ peficg CBthad, Lo 0.00 ~ 0,18 pprn»@@uﬁw)ﬁﬁé» R,

~ 27 ppm OEEETH S0, P 15,2 ppm 7
BhH, @ O SO i U EREU & 97 BB
#Frz o5, ©UF 0~7 ppm O 70 ©
<Ht SR

NH @3 1.2~7.0 ppm OEETHL
ELTIE 2.0 ppm DUFOfERE o, & 2 ® £
EERL, THHEIE S5 ppm Ths, © & O igE
BUfEZRRL, B 4.8 ppm C@®, & Lo,

Na* 1288~ 15.7 ppm w?f?ﬁLH" S (EE 119
ppi ThH, O O OFHME 10 s % P
21.8 ppm &R, © Tk 12 ppm §EOME LRI
HCO,™ the 9 VL SPE Mm }Ut EEB o
HOMBC P EA S 0dvd, © 1 16.4~46.1
ppm O T T {J/‘Pfi‘v‘ [ 2 Bty

)
i W

B

p
I

Fer' §5 S0 Fer” 12 0.01 ~ 0.97 ppm,
B TRE0.00~ 5,00 ppm, F72 @ T 20,11~ 3.84
ppm, © Ti20.67~4.30 ppm OFPHOEE T35
T cd T DM D

Fed™ 1 @ Ci2 0.00 ~ 1.18 ppm,
F7© CIE0.00 ~0.12 ppm,

FF‘” {4«

4

DENE,
SR 0,00 ~
© ik

0,19 ppm,

SRS Fe
TR RS L O d
Total Fe mﬁ;ﬁ&mﬂ

m}i S AR NS )
Ve X LG,
©, O E0 O, O 0Hisk

Tk Fedt o

C?df“, (E\’ L ) e

Wi <,

(£ x ke

Mg (HE)

@ --Ca®* 13,6 ppm Mg?" 5.0 ppm
@ e jatt 7.6 v Mg* 7.7
EEEPEER R 2, Mgt /Catt RS &, ®

TVE0.87, ® e 1.01 En b, Gatt sl ¢ Mg

DD L EEBEEOTIREREER LD, Th
PR Ci S50§7, Na' in & &Rk RBECLLE
BO—EEZ LN,
A (o) RECEN att 12,7 ppm Mg 6.3 ppm
; ‘ 18.3 # Mg 11.6 7

PO 2 750 g BN AR O T RE#ET2 VBT 2 4
G, A YHETEDLT S G, © T3,
@> \@i TR B *% )‘/”}*ch;’)n

Bi0, @ T1322.0 ~46.0 ppm OFHETH D, P
#528.3 ppm CHL, B TiE17.4~22.0 ppm CAr

WECIRFT NS WAL TVv A, ©, © Fo@v
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HITE R P B o0 U TR IR Ay (G Rl » BRI k)

| tppm) | (ppm) | (ppm) | (PRm) | (ppm) | (ppm) | (ppm) | (FA¥) v B (ppm)

0.0 36| 98 o1 00| 7.1 30 1.9 85 142 H %

0.1, 47| 12.8 0.24]| 000, 142 7.2 3.7 6.0 122,

1.4, 46| 16.4 0.8 0.06 143 6.4 35 530 9.9 v

3.3 6.9 38.4| 3.58| 0.00| 23.4 14.7 6.7 9.0 17.2

1.0, 5.4 46.1] 3.12| 0.12| 52.8| 23.7 12.9 VI R

1.1 4.3 199 1.13| 0.00| 26.3| 113 6.3 425 16.6| 4

4.4] 83|135.1| 2.16| 2.24 | 1.4 6.2 3.3 510 76.3 | HiBE

i

8.8 10.0 |141.1| 3.94| 0.00| 48.8 20.4 11.5 60.6  83.3

6.8/ 10.2| 6L.7| 4.04 0.00| 33.1| 17.4 8.6 s | e

40, 3.4 2.3 4.16| 0.14] 22.8] 10.3 5.6 49.6° 15,7

1.4 3.9 2.4 430 0.18] 20.5| 9.6 5.1 53.0 | 7.8

200 4.5 22,0 4.00 0.00| 22.5 1.7 5.8 55.0 | 23.6

2.0/ 3.6 2.1 0.67| 0.00 131 10:1 42| 4n.4] 309

1.2) 3.9 33.5 3.38| 0.00 13.8 9.8 42| 650 40|

18| 64| 222/ 0.60| 0.12 151 5.4 5.4 60.6 | 166

16 5.5 308 0.8 0.00 | 11¢3% 4.0 2.5 654 8.4, 7
b IE, SMis <, No 32 alE, 400~ e SN
65.4 ppm S0 Twh, E&"" i Aﬂ - ; B 1 * f -
KMnO, #E0E © > @ Cii17~20.0 ppm @ HCO, | G KfhNa| Cart | Mg
BiE OE R =T 1zt 18 6.1 ppm o I 5 N |
ff%ofcfjé&f»%éﬁgn;mggwu%m ® | 5.0 22 6 0.4 %0
Bt Ak E LT 10 ppm £7% < i 17.3 ppm O © 4 s4 50§ 184 30

B IIIIR ®, HbEm TR @, B BEAST
KO, © oz oo, REHRL &R

L7
LoTHY, FORPNEFERGED R, BBORT

PHEAA VDIV ST A2 WA ERCEL BT Pl RS (U ~Na‘)
B Cwd, BSRE TROBEEG TS S Icph Ribd 5 ;’fi g CORGRCREN: (| 00 A %N (- S AN

i
W RO BE % w) LHHB A <, 3?&‘1‘% f&m/}\ BRI o CwhhOEEL LG,
BEdshbivinw, L LERRL 72508 7 MWMTA oA D 70 % AT <

TEHL IR O, L—tfiimﬁz};!iﬂu FoK X 0TS M X5 IrdbS e L, s w;,fg( s BT
Ve E A2 HRITEALC OB TR & ITETTR ’;};’j vk, © 1k SO AE s A KRS
P,

9. HMEHRR

B R TR REMART © & @ kol s K

WcEs,

chh LI AL DL LIV
KI5 D I EOM A LS
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LT BRI M@’@ %

HEEBECANLGNETHS,

EET— M X @Ti%%(ifuf'ﬁj}i?i:;“’f“ww LR AR
B BT, WHHT R OKE N IR %, 60~
100 m O 1, # 2 HKE, 210~270 m OHF 4 R
LR A ARCH D, EH L O 3 EKEO 110~
170m X 75 %, 320 m DAF oSk, AEiinm
PO ZTHIR L3 LI vs, SHRKE ORI Mﬁ& Td

. E3HKBE R LAV TTIERReE M%{

C1 }P” Y 1,500 m*/day lZA B L O L HE L

A e A N RS Y B o SV T AL n“MOm
Hufé’ac’)atmf 1,000 ~ 1,500 m#/day /I & iU & D &
e T v, F IR RO DIV SR & < T

B
é\ﬁz@ﬁéyf{ TV TR, B R RIR o LT
I e TEERARED 3 FHZFITE—T3 Tl D O

BIIALNLTHA D,

¥R A

K J

s (B A « IR
BRSOV T ORFER TR RS « KE b

mh‘\} LI e B ANETHD,

IS SR — i MR Tk R
9, (@RU T EAGE KR OB 55 TH SR DHOE
FERRIERECH 5 5,

F:)

(%0 35 48 10 A )
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1) WVESHET - 7 H 5T L HVERIE [EE ] B
ARG, 1934
2) HVE AR - RVTSER SukoEhE, Hoy Al (£
D 3), M = o — A, No, 74, 1960

3) MRS B KE O LR
1957

4) FInEE e MU AR A BHIEF B A R
1957 ‘
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