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On the Chemical Quality of the Ground Water in the
Tamana Plain, Kumamoto Prefecture

Hayaji GoTo

Abstract

In this report, the writer explained on the distribution of chemical compositions of

the ground water in the Tamana plain, Kumamoto prefecture through the hydrogeological

investigation executed in 1966.

Analysed samples, he collected there,

different compositions in each.

indicate that there are three provinces with

Among them (as showing in Fig. 5), A province shows

noncarbonate alkali type, C province carbonate alkali type, and the other B province carbonate

hardness type.

The B type means the active evidence of ground water flow.
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T OIS Y ABITBE S LT BREREEAY
ORI TFRIZET 3HEED ool UUKEET
B5L0THB, Lich2 KA ML ETE O RS
BRI,

WML, MR OCELRRAD Y, AH
W B Y, SHRE & BEARTTTE S Oa&0l
WEORBIZHZELZEZAMNBABNDE DT, ERBOM
TS, HEAROHTAE XD X5 RBfRIKZ>TV3
2, B CTHTFAREIO S AR & 2 HRE ORI
DEPPOEXLIVICENTIRVES I e 5 Hi
40T, FAEMREEGEB LD TH S,

BRI, RARAK 1A (B No. 1), #EihF7k20
A GRBE No. 2~21), fR¥fikeBbbhB LRIV
Fifik% 1A (B No. 22 35 110 23), DAF23EICY
ERVOT, LTLLFEFTEAR» R, BEL CH
BHOERPB LTS,

1. kEoBRE

23{EDKEREL D SITRE R & I & O BUEHEREH

* B

1) BIERSE : BAEELLHOM FKCET 55
APFE, HEMEFAE, S818%, w55

BERTE, BlEALVCEIRERS.

1.1 KRlcDWnT

WFASHEE LT, 14.4~22.0°C DIEERL, i
LT16.9°CTH 3, 5H19°C DEImHEH DX, X
LERAEE, EATB X OREMNOERETZA B
B,

1.2 pH fEIcDWT

BEMT A D—EF, 35 No. 16, No.19 CE7AH Y
FRLTOBER, RESORBHIFHIEL, FHL
T7.3Th3s,

1.3 NO, #5&7t Mn2t

WG & b 2 EoRe b, MECREshE
M, BEAERHEIRTW,

1.4 SiO,

£kl LT 33~63ppm O#HEIZH D, bF ) EHH
7, T 52 6ppm EE,

1.5 COD
0.4~1.9ppm OFHICH 523, L G No. 3)
&35 e (B No. 15, 17, 18, 20, 21) LT
lppm P EDEERL T3,

1.6 M 7iLAhVUE, CI- S5&0t 802
ZhbA A s, M7 w VU ET0.9~7. 6epm, Cl-
4~159ppm, SO 4~4dppm L2 2THY, VWIhd
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HERAER AR (E1BBE H8H

wHL1E X £ ¥ B K
] N k) E
I e E T m| xR | % | TR
& BB O Om oM g% ] ) BHEFEE p RpH — - Cl- NO;-
~ T (m) ) (epm) | (epm) | (ppm (ppm)
EAHERRSR cC| * — | — —|1e2 93.7| —
2| s SERERK. K UHTE | (70) 220 | 7.0| 7.5|1.54 43.6 | 0.00
3|~ TRmES sl BB 206 | 73] 7.5 162 68.8 | 0.00
4| v KEBEHKE sl B 195 | 72| 74]10 99.4 | 0.00
5|~ e sl @D 17.4 | 7.4| 7.5|1.40 74.0| 0.00
6| o WEAIEE ” &) 17.4 | 7.4] 76| 172 42.8| 0.00
T SRR sy BB 176 | 7.0| 7.2 168 10.6 | 0.00
8| v ERAEE s | 50~70 17.2 | 7.2| 7.4[4.04 6.1] 0.00
9| o W R A 184 | 7.2| 7.4|2.56 9.9 | 0.01
10 | E & dAsR/ e sl BB 2 | n2| 74124 17.1] 0.00
11 v JuAr R R AKE ” (60) 4.4 | 7.2 | 7.5|1.22 12.8| 0.00
12 | BBNZa £ 76~78 156 | 7.4| 7.4]0.9 5.0 0.00
B ~ Xx& ” (85) 16.6 | 7.4 | 7.4|1.06 4.2 0.00
14 s +E p (54 16.2 | 7.6 7.6|1.24 4.4 0.00
15| 7 RE/NER C 50~60 17.4 | 7.4| 7.6 |1.54 10.6 | 0.00
16 | &M@k K. s = 1190 | 80| —|130|011| 285| 0.00
17| s BET ” (36) 17.2 | 7.4| 7.5(2.10 90.7 | 0.03
8| s % K £ (41) 19.0 | 7.4| 7.7 7.68 108.7 | 0.00
1 s % @ c 28 160 | 83| —|104[0.42| 47.3| tr
20 | SERA A I N 19.4 | 7.4| 7.6 514 83.6| 0.00
2| s @ik c| 69~75 18.6 | 7.4| 7.6 |2.01 159.9 | 0.00
22 E/WEATEKE U — 19.4 | 6.8 7.2/0.94 5.6 | 0.00
23 | FKAEERIN (PR R — 10.5 | 7.5| 7.5|0.85 4.3 —
B AROWE  R:m N A Uik M K B2 SiOs: kA4 A R AR
C:HEMTAR f: AREMATK
PEDECIEE LD T3, ZLTZOSAGMRNIE IHRRMAEE,  Ca¥, Mg* BXU Na* 23, F72ifF

RACE BEmNBA LD BND, Tihbb Clm iERMA
EE, E4AT, RANOMERMTT, £z S04 ER
FEZRIEMEEZRTODORAML T3,

1.7 NH,*, Na*, K+, Ca?*, Mg?* }s k7t Total Fe

B DBA F L, A A VR EOBTR
FlicbzoTv 3, T7xbb NH Tk 0.1~3. 1ppm,
Na* ¢k 6~200ppm, K* Gk 1.5~17.0ppm, Ca?*
Tk 2.1~57.0ppm, %7 Mg?* Tix 0.0~25. 3ppm,
Total Fe X 0.00~0.6lppm % ¥ Th 35,

FOSFIHMRAICHEERRZ>E VL TRY, tkx

LTI, NHyY, Nat X8 KY ZERECEL
TN D D,
el L&fk e LT Total Fe ZidixznfEixEbEb

THolz,

2. KEOHH

BRERSBEOSERHEIZ, AR0 X 9 12h 7z v iEs
Y, EleHHEOLDOL, FEARRIGEC L & AT
1%, Cl-, SO4*, Na*, Ca* iz E3%& <, #RICEVE
5T, Clo, Na¥, NHy*, K i Epgv, 2K
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WREOKED b A TERARESLFOM TR (BEBER

" o4 H OH R &
o |FrY % BNV |~ T * —
WO =7 AR YAl Ty el vyus| AEE |y 4 R BENRE
SO | NH | Nat | K+ Fe | T | Mn»* | Ca® | Mg* |[(CaCO;) siO, | (COP)
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (Oppm)
22.6 — | 99.6| 15 | 0.00 — 0] 1006 | 40 | 25| 36.2 —
13.7 3.1 35.8 4.9 0.03 0.00 0 211 0.3 72.6 52.5 0.59
13.3 0.1 43.5 7.3 — 0.00 0 23.7 7.9 91.2 57.3 1.31
23.4 0.1 61.7 3.9 0.02 0. 00 0 26. 4 3.1 78.6 53.7 0.94
16.7 0.3 50.5 7.3 0.34 0.34 0 13.4 7.9 67.0 51.7 0.73
10.0 0.4 27.7 7.5 0. 66 0. 66 0 13.0 10.6 76.0 51.0 0. 89
17. 4 0.5 10.3 4.5 0.03 0. 00 0 20.9 8.1 85.2 52.5 0.50
44.0 0.2 11.7 5.2 0.10 0.00 0 57.0 25.3 246. 4 53.2 0.63
13.3 0.4 14.8 7.1 0.61 0.12 0 28.1 7.9 102.6 63.0 0.65
6.6 0.2 16.8 4.7 0.20 0. 06 0 1.4 4.0 45.0 59.0 0.61
4.1 0.2 14.1 4.8 0.11 0. 06 0 9.7 3.3 37.9 59.5 0. 64
4.0 0.1 5.4 2.5 0-05 0. 00 0 8.6 5.0 42.0 41.7 0.52
4.0 0.1 6.4 3.3 0.02 0.00 0 10.1 3.6 40.0 48.3 0. 48
4.8 0.5 9.2 3.0 0.06 0. 06 0 10.1 3.6 40.0 5L.0 0.67
4.0 1.0 21.0 4.7 0. 46 0. 40 tr 8.8 2.3 3.7 54.5 1.36
8.5 0.1 44.8 4.1 0.04 0. 00 0 2.1 1.5 11.1 59.0 0.63
7.6 1.2 92.7 8.3 0.25 0.18 5.8 4.3 32.1 58.0 1.17
5.6 1.2 200.0{ 17.0 0.51 0.43 tr 10.1 11.6 73.2 59.0 1.99
13.0 0.4 54.1| 10.3 0.09 0.04 0 5.5 1.8 21.2 50.0 0. 80
4.4 0.3 133.4 | 13.2 0.12 0.08 0 14.2 6.0 60. 4 58.6 1. 40
4.8 1.1 125.0 | 16.0 0.22 0.22 0 12.0 9.5 69.0 54.0 1.50
7.3 0.1 6.7 1.7 0. 04 0.00 0 13.4 2.8 4.7 32.4 0.57
5.0 0.1 6.0 2.6 0.38 — 0 10.0 2.4 39.9 36.5 1.38
MAENELA ST R % R
b # 54 B (CaCOs ppm) : (epm) X 50.045

7un Y E (CaCOs ppm) :
k1 V@EE ( °dH)

SO2” & Ca¥ OGMERLIA, HicE>TrELl
KBLZEZHTES, 2ED ROy 3k ic £
<, B e v HEERLTY S,

%3k, EBEEEROE (epm) OHMERL T
B2, FOFEMEE 2.3~21.5epm THOT, ZDH bt
BRTRLICERS2S 6. lepm LITORWEEZRL TS
LTBThB.

Wiz KB K S Key-diagram TRLZOPBE 4 KT
HBN, TOREHTOPDLIK, KO3 D0 type
CRZEND B,

Fibb,

(epm) X 50.045
&g (CaCO; ppm) X 0.056

A type : Noncarbonate alkali type
B type : Carbonate hardness type
C type : Carbonate alkali type
CEIND ERAMBROM BT L, A type 3E
AT (R¥F No. 1~6 33 LU No.21), B type i
FEAHO—E, MR X OHEER (B No. 7~14)
728, £LT C type [3EHJIN O & S L= (R
BINo.15~20) iczhthE L ®), FS5HD LI K
SEhs,
THBOREEN HHETT T, A type DbOR, E
ZRFEOBBOFELEECZTI TS b0 L EXD
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100 %

BELEEE (epm)

1.

WEOKED DA IRFRELTEOBTK (BEENO
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WEREERAS (B18E H8R)

A. Noncarbonate alkali type
B. Carbonate hardness type
C. Carbonate alkali type

85 K

T, ZhicL T C type b Dk, BROFELY ¥
S LEBUEREEY L LTOBBEZT T3 L0E R
bh5b, LT B type Tik, 2D ELLDOFEL %
EERF TRV EVS ZLiLRd, kETE O
B type 0#&iFIE, FI3IRCRLLTERERSE 6.1
epm PATOHKX & KFICAHAT—EHLTWBZ & B IF
WHT&E5,

3. WEMER
o X 5RO WA L HIEREE L CEb

ERNEOHTRKOKEAMROO 55 H

BORBETW Y WO TR TIED 58, ELAEFEE
NBE—2DOFTNFHHO LRICBRRL S L 2T, BT
IRBKBEHNC E D X S ILET 5 & R+—2 DHHF
Bohick5icBbha,
HHREERICTIEID 22, WE O ER P ET
&, ERLHTRREOLVEZS (D%D A type
SO C type X)) TiX, WHPSHELTRBFEOMT
TKEHKILL T 2B OHKSE & 5 & (> T B 28
ZHIZ K BT, HTKEEINES & Bbh 3 EANIG
BichoTid, A type BIU C type L L RAR B,
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