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Literature survey and analysis of groundwater geochemistry in Japan
, Toshihire SEQO* and Kazuhiko SHIMIZU*
ABSTRACT

Data collection on groundwater geochemistiry has been carried out in order to
understand the geochemical characteristics of groundwater in Japan. The total
of 14, 541 data sets has been collected from 401 literatures, which include
public reports and journals concerning geochemistry of groundwater. Collected
data sets have the following features:

(1) Most of the data have been obtained in the field of water irrigation and
hot spring.

(2) Most of the data have no precise depth of sampling.

(3) Few data have information on redox potential.

On the basis of the data sets, pH and comcentration of major dissolved
compornents, and their relationship with depth and origin were analyzed.
However, the relationship between groundwater geochemistry and depth could not
be quantitatively analyzed as most of the data have no precise sampling depth.
In this paper, the depth of strainer or borehole was regarded as sampling
depih in order to qualitatively analyze the variation of groundwater
geochemistry with depth, The following results were obtained:

(1) Concentration of each dissolved-component shows an unsymmetrical
distribution of frequency inclined toward the low-concentration side.
This unsymmeirical disfriution is conspicuously recognized in chlorine
concentration, Although the mode of chlorine concentration is less than
10mg/1, the average and maximum values reach up 68, 800mg/1 and 1, 313mg/1
respectively. |

(2) The data on groundwaier containing a high concentration of dissolved
components are mainly derived from hot spring, seawater and so on. The
average concentration of each dissolved component is controlled by the
data on such highly concentrated groundwater,

(3) The values of pH show a normal distribution with an average of 7.0 - 7.2
and mostly range from 5 to 10. The value of pH has a tendency to vary
from acid to neutral - weak alkaline with depth.

(4) Geochemical characteristics of groundwater which can be considered to
originate from meteoric water depend on the kind of host rocks.
Concentration of dissolved components in such groundwater has a general
tendency to increase with depth.

¥Chubu Works, Power Reactor and Nuclear Fuel Dévelopment Corporation
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FEK (GREA « HRKESE) 1,837 (12.6)
Wl (EHE - bPrRAESE) 1,128 ( 7.8)
ESEERE K 6 (0.0)
AEH 1,363 ( 9.4)

=1

t_llt!:

14, 541(100. 0)

#6 BWAKERENT-FH

BRE (m) F— 78 (%)
50k 2,712 (18.7)
50~ 100 1,866 (12.8)
100~ 200 1,857 (12.8)
200~ 500 993 ( 6.8)
500~1000 338 ( 2.3)
100084k 289 ( 2.0)
y 6, 486 (44.6)
& &t 14, 541100, 0)




®T BENF-FH

5 & F—5¥ (%) = B | F-5E (%)
EHEEE 823 (5.1 |FH%E 61 ( 0.4)
Bh S 14 (0.1) |HE=fkHEHE 1763 (12.1)
wEER 192 ( 1.3) |#EmtkilEs 880 ( 6.1)
e TREE | 841 (5.8) | EmoHEE 5, 585 (38.4)
SeErE TSRS | 563 (3.9 | AH 3, 684 (25.3)
AKE 135 ( 0.9 &t 14, 541(100. 0)

#8 FERBLELENT -5

RE () F—FH
0 ~100 171
100 ~200 41
200 ~300 6
300 ~400 2
400 LI E 1
A 73
&t 294




&9 200iROBLESTBANIE X /M T AT —%

a5E B AUERE pH Eh ki Na* K* Ca** Mg* 4£Fe HCO:~ CI- S0.%  Si0,
(GL~-m) (mV) C) - (mg/ 2)

BEPakCK A FRIF* 212 6,70 110 27.2 12,5 224 826 149.2 0.75 1261.6 254 14.2 110.5

FEraidklE R&* 212 6.85 80 15, 3 5.2 3.9 37.5 210 15,65 246.3 43 21.6 104.0

SRS i 950  7.30 80 34.5 147.0 124 131 6.9 151 473.3 6.4 . tr. 788
SR Eilf 300 6. 70 25 30,6 2.0 7.1 5.0 5.8 0.11  166.8 56 tr. 104.6

LY = Rl 300 8.30 120 21.3 6503 2.1 L1 2.7 006 14217 366 42 19.8
Rk ILE Bl 300 6,29 170 24.0 183.3 30.9 1825 266.6 0.84 206L7 1232 T7.0 119.6
HE=NE #=E 316 862 -220 16,9 183.0 2.0 8.0 tr. 069 4345 325 39 255
Bkl Ri5 353 6.92 140 30, 2 2795 3L3 529 9.6 0,10 13L4 272 tr. 1120

FrH KL Rl 801 6.72 100 34.3 186.8 20.8 8LO 126.4 0.56 1326.8 23.5 tr. 133.8

% BILARMETLICKIT AHE - ST -4,
MR L KHE —t1(1973)
3R KA —tl(197D)

= DD DD ke e e



R0 EEREFRGREOLRIER

2HTKRT -4 HARDE R
(&R, #%, 197D

5H R/ME RARE F5iE | R/ME &AE . FEE

pH 0.4 121 7.1 0. 4 10.0 -
Na*  (mg/1) — 20,533 T745.7 — 20,533 773
K+ (mg/1) - 6,218 36.0 — 4,664 45
Ca** (mg/1) — 5169 131.6 - 5000 222
Mgt (mg/1) — 4,000 38.5 — 1, 003 49
HCO.~ (mg/1) — 11,825 300,2 - 9,000 474
Cl-  (mg/1) — 68,800 1,313.1 — 43,790 1,260
S0.% (mg/) — 84,000 175.1 — 49,930 1,650
Si0: (mg/1) — 809 45,5 - - -

#£11 RARFERCT—F (7, 9608 OHRFHER

IH5H B/IME HAE FaE
pH 2.8 12.1 7.1

Na*  (mg/1) — 11,449 426.1
K* (ag/1) ~— 679  10.9
Ca** (mg/1) — 3,347 85.3
Mg:t (mg/1) - 3,620 310
HCO;~ (mg/1) — 6,200 1317.6
Cl-  (mg/1) —~ 19,602 614.6
S04% (mg/1) — 4,240 114.9
§i0: (mg/1) — 525  38.2

#12 BKBREEZEZIONMTAK 5 127 ) OEHER

IEH B/ME BAE FEHE
pH 5.8 ‘9.8 T.1
Na*  (mg/1) — 653  29.9
K+ (og/1) - 124 4,3
Ca®™ (mg/1)  — 395 17.1
CMg*t (mg/DD — 267 7.1
HCO.™ (mg/1) — 2,062 145.3
cl-  (mg/l) - 141 20.6
S0:% (mg/1)  — 95 9.0
$i0. (mg/1) — 231 42.5

~15—
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