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Ground Water Resources for Fabric Industry along the Middle
Reaches of the Tone River and Edo River

by .
Yoshito Kino, Shigeru Takahashi & Takeshi Ands

Abstract

The researched area may be divided hydro-geologically into two zones: one extends from
the Watarase flood control lake to the low-land of the west bank of the Edo river, and the other
covers the Shimofusa h1gh land.

The former zone includes many towns and cities in Saitama and Ibaraki prefectures. - In the

northern part of this zone, there is a remarkable stream of ground water stretching from north or -

" northwest to south in the Pleistocene sediments which is 100~200 m thick. This ground water
stream is rich in quantity and superior in quality, and it has many artesian wells near Koga city
and Kurihashi town. The writers name this ground water stream as ‘‘ Koga Stream””.

In the southern part of the zone, the confined water derived from the Koga Stream is
contained in the Pleistocene sediments more than 300 m thick. The ground water in this part is
~ assumed like the stagnant condition, and it is rich in quantity but inferior in quality. ‘

It is presumed that the Koga Stream will be sufficient in quantity to supply the ground
water to the fabric industry in this district. )

Next, the latter hydrogeological zone has also many towns and cities - belonging to Chiba -
prefecture. Because the ground water in this zone is supplied chiefly from the rain water on the
high-land and scarcely from the Koga Stream, it is superior in quality but not alway rich in quantlty
as compared with that in the former zone.

To preserve the quantlty and the quality of the ground water resources in this - hIgh land,
it is necessary to take it in the thoughtful consideration to regulate the pumping quantities from

the bore-holes and to reserve the wide green belt.
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FR P iR de X VL IR TR EMIERERE (REEA A6 #-%E R
IO B, M F 7k Ak B 5 W%
. KMnO total ) free .
Cl- | SO | Ca* | Mg | &g | SO ' Fe NH| P | CO: |dis O, BREHE
(ppm) | (ppm) | (ppm) | (ppm) |. (°dH) (opm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ce/D (vt /cm)
1.5 2| 6.0 2.0 | 1.30 25 2.8 | 0.00 [0.10]0.05| 4.4!5.00 81
1.5 1 7T 3.0 | 1.76 31 1.2 | 0.00 [0.08]0.35| 4.4 — 110
1.5 0 | 13.7 4.0 | 2.84 40 6.3 | 0.18 [ 0,57 0.38| 5.3|5.50 130
2.0 1 24.0 5.1 | 4.56 | 40 5.0 | 0.89 [0.45/0.86 7.0 — 182
4.2 2 5.1 2.2 | 1.24 22 1.8 | 0.00 |0.08]0.02| 4.4|2.97 77
© 1.5 1 6.4 3.0 | 1.59 3% | 2.5 | 0.03 |0.12|0.18 | 4.4 5.68 87
1.5 0 -] 13.3 | 1.7 | 2.24 | 33. 4.7 | 0.13 |0.460.47 | 5.3(1.03 119
3.5 ] 0 13.3 | 1.4 | 218 | 35 4.7 | 0.03 [0.12]0.26 | 5.3|0.29 127
3.5 0 13.3 0.6 | 2.01 41 8.8 | 0.20 0.3410.81| 7.0]0.47 129
88.2 0 52.0 3.5 | 8.10 30 6.6 | 0.07 |0.42]0.32| 9.6|1.10 470
84.0 0 | 444 6.8 | 7.8 32 3.8 | 0.00 ]0.37/02L| 7.0 — 420
2.8 0 15.9 3.4 | 3.01 36 5.7 | 0.03 |0.42|0.40] 7.0|4.26 177
85 | . 0 18.9 49 | 3.78 | 39 13.2 | 0.15 [ 0.76|0.45) 4.4| — 244
120 | -0 14.2 0.6 | 2.13 41 8.8 | 0.07 |0.92]0.62| 5.3, — 244
11.3 0 23,5 | 12.9 | 6.28 37 12.6 | 0.10 |2.01]0.85{12.3]0.90 358
55.5 0 1|-30.5 7.3 | 5.96 23 2.8 | 0.73 |0.30|0.06| 7.0 — 370
35.5 0 21.9 4.7 | 415 | 33 4.1 1.0.00 {0.26]0.21| 7.0 1.48 320
27.7 0 23.1 8.4 | 5.20 37 2.8 | 0.05 |0.24]0.28| 7.9 — 320
27.0 0 451 | 16.4 |10.10 36 13.2 | 0.00 |0.96]0.36|14.1| — 450
1.5 0 43.4 | 11.3 | 8.69 44 18.9 | 0.10 |0.72|0.15|19.4 | 0.00 350
5.2 0 | 12.3 7.0 | 3.30 29 4.7 | 0.00 |0.0710.02| 7.0| — 116
4.2 1 17.2 5.5 | 3.67 37 2.5 | 0.55 |0.16|0.12] 7.0 0.62 159
1.5 0 18.9 4.1 | 3.60 38 | 18.3 | 0.27 [0.22]0.42|15.8 | 1.56 137
31.9 26 19.3 | 12,5 | 5.60 24 11.3 | 0:00 |0.28 |0.00 | 14.0 | — 284
2.8 0 20.4 7.3 | 4.55 37 3.1 | 0.45 [0.18]0.17| 7.8 — 169
" 31.5 3 | 14.2 6.5 | 3.49 26 1.2 | 0.07 |0.0810.03] 4.4| — 169
4.2 0 35.2 2.9 | 5.60 39 6.9 | 0.3¢ |0.27]|0.45| 8.8]0.78 230
5.0 1 159 | 1.9 | 2.66 31 1.5 | 0.48 [0.10|0:13| 53 — 95
16.3 0 31.0 | 7.3 | 6.02 34 6.6 | 0.05 [0.09]0.14| 7.0[1.81 244
44.8 1 23.6 | 12.0 | 6.08 38 3.1 | 0.02 |0.87]02| 7.0 — 370
24.2 1 36.6 6.4 | 6.61 | 35 | 53 | 040 |[0.26/0.20 10.5| — 278
5.0 1 12.4 1.9 | 2.18 32 6.0 | 0.00 [0.15]0.00| 6.1 — 87
50 | 1 12.4 1.9 | 2.18 32 1.8 | 0.00 [0.07]0.20| 3.5 — 81
5.0 1 13.3 5.2 | 3.08 31 1.8 ] 0.00 [0.08]0.13 | 5.3{2.90 123
4.2 3 21.1 2.5 | 3.48 32 2.2 | 0.00 |0.06 4.4 — 130
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RS h b OEKBOBKENEIAZ L EL DN,
2H0C, FOKEE L ERBCET B, i

No.. 6 DX 51, 142~164m BT, 3.0cc/l WEHEAE

BRI 45 %), No. 4 © 64~114m BT 5.5cc/lEHE
ERRAIE 80 %), #0ft No. 1, TR LICED Th-

Do .

C 4.2 IP)I@ER &

SEFITC 100 m [ GEFR 60 RéJE) OWERHL FkiX,

- 2R 3.8°dH T, No. 15 WRLIcL 5w KETH

%o BT < 200 m & GEFR 100~130 f5)8) OWEEHL T
Jkix, &EEEE 3°dH ¢ No. 14 WilicX 57 KET

B bo BAD LAEKEIEHE 2°dH MKT, ¥R
B THBHM, = OHUFkiE Carbonate atkali /B LT\

%o BEBEHRECK 52 No. 17 1055 Uiz & 5 (IR
BKBAMET U, SBEEE 6° dH Bifg %55 L0 %,

CEAREEETE, & DOKEMET S AERCS B,

BT DWICE Tk ORI No. 19~22 IR L@
DChB, Tibb 70m BTXEE 10°dH ke
FLTV B2, 100m EELT Tk 4~6°dH #5R L, 100

~200 m [BOKBEIHIRMEW A, ThURcins ek

EAETFTABICSH 50 SO~ HEMCH 525, Cl-
V% 27~55ppm CEEL TV 5,

—FESTERT AT O 100 m J8 %5 X8 200 m 8 0 KK
13, No. 11, 12 iR Lic 78D C, HBRRRE 23 &\

DR O OS5 EHE b oT B, 100m Bk

7.8°dH, 200 m (% 8.1°dH D&MEZ KL T\ 5, &

RS B IET—— SRR AT & TRRCR SRS

L3 C 3xhn T, —BICH ppmicd Eir

A

EX

La -

HEO5
e.p.m.
20

20

(Bl % H2%)

100%

4R WFKOKELERT Key diagram
(No. 1358 2 R&IR)
1. carbonate hardness
2. alkali
3. noncarbonate hardness
4. alkali
5. HME42ORSRABIECLD

Wk, RO R BT B BRTET B\ T,
100 m Bt 84 ppm, 200 m &L 88ppm O ClI- &
%, BERCHEMLT 5T LAERShb, ¥4

B

L | 1 .
70 20 30 20
Ca?*+Mg2* e.pm.

50

I 1 _
40 20 30 ) 40 EX4
Ca?t+ Mg?* ¢.p.m.

# 5 B HCOs- & Ca2*+Mg2* aéﬁém(No. 5 2 ke
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& . 295Ky, 2
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300 -
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200 - ) 5
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X 25 28
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700 1~ ’ x32 "
(70,000) X 37g
§ 5 38
L M l 1 . | 1 ) L L T
7 z 7 7 & 9 70

’\Giki [ /iiﬁ) d H

E6R %ﬁﬁ%@k@ﬁ&@ﬁéﬁ (I\o iiﬁzﬁgﬂg)

TR D REMEK AR T Key diagram) %X U5
(HCOy~ & Ca™+Mg* & OBHRICT w5 b Lk 5
i<, BEEHITK E LT3 L < Bieorc it i e

0T B, 7%, CIF THESH bhci Tk, 3
&EHMETHT TR MO TR Y, Bdi—BrE
— LR E s VRO ST B X5 T

bHh, = OBOHITKIL, FOKEDHILERIE- LD
WEEDZ LWHTRThH B 2 B2 DI B,
4.3 STR)IEARME
P IHR: oG b o BEEH Tk, whiEio o
FAME A TR 2 B0 TR\ KIS AR T 2 L 2%\
VRS Dok PR C L IR A T RS T L
TdoZ O LTI L & AT 5BETh B,
L BHE O R Tl No: 37~40 % X U° No.
2 ERLLISCERLDTBEWKETHD, Cl™1x4
~5ppm, SO~ 1% 1~3ppm ThH, SWE X 2.0~
3.5°dH T, ‘high carbonate hardness 1283 %, ‘é”iﬁj‘@
* PGSR B B EEIET T1% No. 33~35 1R L &
512 6.0~6.6°dH 0 FERKERERE T, 16~45 ppm FAEE D
- hEis, WHITHERTIE No. 26 % X 0% No. 23~
251 LAl D T Bo & < ISP HTIRIHBE <% No,
23, 24 RsRLIcX 3 1ic, BEOH TRKITSBE 3.3°dH
RETELTEETH S, 60~84m EO WIEELT
skt HCO:~ 2. 254 ppm & B HAED %\~ high
“carbonate DHEFKTH o 7ok, = OHITFIKIL MR
REETH D, DOENRL T ABMNED LD L5
BgaE LT b,
4.4 FoloYEE

B TRz h b pH 7.0 LUFC, BER7RRER

BREARTH, WEEM TRV pH7.0 DLbT
W77 ) RS B, HCO (RUERHE Tk o 35

o rhh B,

BZ‘/"J“C% b, E& LTCat, Mg“ LS LT R
LTV BH, ttio'l‘ﬂbégﬁéln\ & UTHEART 5o
—BOCK BB REBIEREE D\ BF R CHREST
B b, HCOy™ BB DOWTED Bl d M~ 5 LR
DL 5 Thho HFFIEOYIE (100 m LIGE OHITAK
V% 40~70 ppm, ~YREEC 90 ppm BiEE, W~HE

" ¥5¢ 130 ppm B ChH B, FEFTIX 100m FT 150 . -
_ppm, 200m [ET 110 ppm TH %, HPTIE 100m B

YT 145ppm, HHIMTIE 62~112m BT 240 ppm,
FEMCIE 70m BT 800 ppm IKEL, FhBHEET
28 160~180ppm LoD T\ 5B,

m~m@v¢<, 50~90 ppm f&z,m e 7% Ll
KENNEL 7 BERCH Bs BHETIM = 78T
20~22m DOEET 80 ppm, FHLAD 60~84m DFE

- C 254 ppm KHEHEL T\ B, PRILEICL% 140~180 ppm

Th b, SO, T—RIC 30~40 ppm Fif%E AT, Wi

SO E BT TSR D%\ b BT LSk mt

S, BEEHE TR X b TN TH B, 1o
BB OWERM T /K TR Loz w5
FHTh lppm BEBZ B LITTEL,

P, NH;*, KMnO; cons. 75 EIT2W T SHTERIC R/ L
tl5ﬁ¥ﬁk%6ﬁ§f&<k&ﬁéh% PSR
EIhigs :

5. M T KE

ARHEB DR TR IF C dp BHEEREI TR, 2370 b BEIR
CZONTE L IRBIRRE L BRI T 5 2 R TE D, Tix
DB TR EAH 12 2 OHEWEIC T &
L5 A~TF ¥ COREZERDHE & 1R E A 17
HREZ R LT D, ThDORKED ORI TFRITEH
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BEBEFAR ELLE B2 F)
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ESEES 701, KBS 2% No. 1~2 21,

BER 2 S@E7KE O BB KRR UCe 284S (OF ERINZATIRIDKERBRED -

R L B B LT B 0 X Bb b,

RICKEC LD TTTCRALM R X 5, = OHIET
EETTRAES B T AR Licav2 T —ic HCOs™,
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RN EDN S, FE2REREINTWBED, EH
E LA D THIRET LT 5, 2DZEhbID

MR DR EEML FOR 2 T 2> DRI 2> THRE]

LTCWBhDLELTE vk B b, ZOREGTE
7 MOKEREEERT X > CHERCELIN S, T
e b iTHALE S O A B HE & &L O BN
T 270 B NENIR L C X EREH TR, &
FETAEL, S HIITFIFERA CHIRE T3 58
FERRLT %o & DYRERMFROHNZR ) @i

B LIRS, 857 R\, KBS 2 Kk B
BEDUE I 130m L) o FEEM TkOEEREL,
FBUL CRELE (J8 130 m B o4& R LT\ 52,

ER T B, F—Scs TR CEN TS

2 Y BVKIEEHER R LT 5, 2Dz kil CHE
UROHTARDOHD, BELEO b OB LT \VH
ETHERLTWAZ LR FLTLEE ZTIV, fEf
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LT, CEUEORKEATE LB, b DT
B MBS EEE LB, oKL E B
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EERIOD KILESEY KT 5 &, BELE OO,
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