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Stable isotopes (deuterium and oxygen-18), major inorganic ion chemistry, and tritium
have been measured to understand the groundwater flow system in the Shizuoka plain, Japan.
We found the following regional groundwater characteristics.

(1) Most of shallow groundwaters in the Shizuoka plain is mainly classified as a calcium-
bicarbonate type, while deeper aquifers as a sodium-bicarbonate type.

(2) The groundwater in this plain is recharged by either precipitation over the plain or Abe
riverwater or both. The contribution of the riverwater in the groundwater decreases as the dis-
tance from the Abe River, although this contribution is different at eastern and western sides of
river. In the western area, the riverwater contribution is smaller than local precipitation or
Mariko riverwater.

(3) The tritium concentration in the groundwaters shows that most groundwaters in the
study area derive from rainwater after 1970 to present, although a part of deep groundwater in-
dicates the residence time of 50 years or more.

The groundwater flow characteristics in the studied plain are determined by the permeabil-
ity of the aquifer materials rather than the depth. Thus, the deep groundwater collected near
the Abe River where the alluvial gravel dominates has short residence time compared to that
collected near the Oya River where the silt and clay dominate more.

The submarine groundwater discharge at Motimune coast was confirmed the contribution
from the land water. But their origin and flow paths are not yet identified.

Key words: groundwater, submarine groundwater discharge, Shizuoka plain, stable isotope,
major inorganic ion chemistry, tritium, residence time
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Figlll Location of study area and sampling point
of groundwater in Shizuoka plain.
o : Prefectural groundwater observation wells
e : Emergency wells for disaster
O : Rivers
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FiglTl Surface geological map of the study area.
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Figlll Geological columnar section in No. 4, 13,
22,23, 25, and 27.
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Table] Isotopic data of representative groundwaters in the Shizuoka
plain. () shows depth of water sampling point.
No. Date Strainer
2002/8/20 2003/8/11-12 (m)
3D (%0) | 5'%0(%0) | 3D (%o) | 80 (%0) | Tritium (TU)

1 =51 -8.4 -53 -8.4 16.5-22 (20)

2 -49 -7.8 -50 -7.9 2.8+0.5 101-117 (105)

3 =51 -7.9 -54 -8.4 4.5+0.7 157-174 (165)

4 -42 -7.1 43 -7.2 0.3+0.4 116-124 (120)

5| -47 75 52 8.0 34-38 (36)

6 =51 -8.3 -54 -8.3 48-53 (50)

7 =51 -8.3 -54 -8.4 21-37 (30)

8 -45 -7.0 2.4+0.4 R. Tomoe

9 -56 -8.6 2.5+0.6 R. Abe (upstream)
10 -55 -8.6 -55 -8.4 R. Abe (midstream)
12 -46 72 28-39 (20)

13 -54 -8.2 unknown (20)

14 52 8.1 14-20 31-36 (flowing)
15 52 8.1 17.5-28.5 (flowing)
16 -53 -8.1 2.3+0.4 22-33 (flowing)
17 =52 =79 3.1+0.5 16.5-22 27.5-33 (20)
18 53 8.1 17.5-28.5 (flowing)
19 55 83 18.5-29.5 (20)

20 -47 -7.4 1.7+0.3 unknown (20)

21 -44 -7.1 unknown (20)

22 50 78 2233 (20)

23 50 78 21.5-32.5 (20)
24 51 79 5.5-11 16.5-22 (20)
25 49 77 15.5-27.5 (20)
26 -54 -8.3 16.5-22 27.5-33 (20)
27 54 -8.2 13+0.6 17-25 (20)

28 54 84 5-10.5 15.5-21 (flowing)
29 54 83 22.5-33.5 (flowing)
30 -53 8.2 21.7-32.7 (20)

31 -38 -6.4 40-57(50)

32 -42 -7.0 88-104(95)
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Tabled Chemical analyses of water samples.

No.| K' | ca® | Na* | Mg | CI' | SO | NO; |HCO; | pH| EC |Water Temp.
___| (mg/l) | (mg/l) | (mg/l) | (mg/]) | (mg/) | (mg/)) | (mg/)) | (mg/l) (ms/m) °c)
172 [212 10836 |22 [230 | 20 [543 [72] 1646 19.7
2120 |51 [241 |12 |55 |20 |05 |598 [86] 146 214
3| 40 [238 106 | 32 | 1.5 [230 | 25 | 61.0 |80 1853 19.1
4] 40 [210 [410 | 1.0 [230 | 00 | 05 |1190 |75 | 1436 20.8
5150 (285 |75 |65 |30 |280] 15 |879 |73 24 19.8
6| 14 [160 | 50 [ 36 | 1.6 [21.0 | 06 | 452 |81 12.15 19.9
7122 [104 | 66 |24 | 16 [132 | 04 | 336 |80] 1215 172
8 | 48 [240 [ 172 | 32 | 35 | 210 | 90 | 451 |75]| 194 221
9] 18 [198 | 42 [ 32 | 10 |190 | 25 | 488 |76 | 1481 20.5
10| 18 | 188 | 46 | 32 | 15 [17.0 | 20 | 513 |74 | 1487 212
11| 18 |[176 | 108 | 44 | 7.5 | 195 | 0.0 | 555 |7.4 | 18.62 19.1
12| 06 292 | 74 | 50 | 30 | 155 | 1.5 | 909 |73 | 207 19.5
13| 30 [285 |11.0 | 70 | 3.0 [11.0 | 50 |1056 |7.5| 237 195
14| 20 |[315 | 90 | 80 | 3.0 [260 | 20 | 946 [75]| 249 17.0
15| 12 | 260 | 68 | 46 | 25 [115 | 05 | 836 [81 | 19.96 173
16| 20 | 130 | 64 | 46 | 20 [212 | 00 | 433 |82 1228 183
17| 80 [275 | 150 | 60 | 3.0 [265 | 55 | 659 |7.1| 2138 17.5
18| 12 | 98 | 47 |32 | 90 | 84 | 04 |378 86| 7.89 18.1
19| 40 {200 | 90 [ 50 | 3.0 [220 | 55 | 494 {70 19.29 17.9
20| 1.0 [ 158 | 84 | 35 | 50 | 180 | 0.0 | 47.0 |7.6 | 1437 194
21| 14 [120 | 6.0 | 32 | 20 (146 | 04 | 360 |83 | 10.38 19.0
22| 14 |[166 | 78 | 52 | 26 | 174 | 1.4 | 537 |88 | 123 18.8
23| 20 | 225 | 90 | 45 | 25 |500 | 00 | 403 |74 17.67 18.6
24| 12 | 94 | 74 | 44 | 26 108 | 00 | 452 |85 11.85 17.9
25| 18 | 188 | 64 | 40 | 20 [215 | 1.0 | 488 |81 [ 1557 19.4
26| 08 [120 | 62 | 40 | 08 | 86 | 04 | 482 |86 | 9.98 20.1
27| 05 | 265 | 65 | 60 | 20 [31.0 | 05 | 671 |76 215 173
28| 05 | 260 | 65 | 50 | 1.5 [270 | 25 | 696 [73| 21 16.8
29] 10 | 96 | 54 | 44 | 1.8 {224 | 0.0 | 342 |85]| 925 18.6
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Skm

Figlll (@) Groundwater table (m, a.m.s.l) in Au-

gust, 2003.

Suruga Bay

Fig (b) Groundwater table in February, 1993.
(Taguchi and Fujii, 1995)

1: Groundwater table in m, a.m.s.l., 2: Groundwater
flow line, 3: Line of longitudinal geological cross sec-
tion, 4: Observation well, 5: Flowing artesian well

area, 6: Hill.

Figlll Hexadaiagrams for major chemical compo-
nents in the groundwaters.
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100%%

CHE0,+NO; /4

100 «— 0% — 100%

Figlll (@) Piper trilinear plot of shallow groundwa-
ters. (O 40 m)

100%s

100,

Ca Cl+NO,

Figlli(b) Piper trilinear plot of deep groundwaters.
(0 40 m)
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Figlll Distribution ofd *O values (%o) in shallow
groundwater in August, 2003.
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Fig(ld (@) & D- 0 relationship for shallow groundwaters. (0 40 m)
(b) 8D "0 relationship for deep groundwaters. (0 40 m)
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Tabled Time variation ofd 0 in coastal spring

water.

Sample name Date Time | §'30(%0)

Submarine groundwater | 2002/8/21 10:30 -2.3

discharge 16:05 -1.8

2002/8/24 | 12:15 2.5

19:30 2.4

2002/8/25 | 13:25 -5.6

2002/8/26 | 10:30 2.3

15:30 2.5

19:00 2.9

21:10 2.9

23:15 2.6

2002/8/27 3:30 -3.0

14:00 -1.4

Sea water 2002/8/21 | 16:20 -0.2

2002/8/28 | 17:30 -0.3
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Figl Sampling point of submarine groundwater
discharge at the Motimune coast.
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Tritium concentration (T.U.)
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Figllll Secular variation of tritium concentration in precipitation at Tokyo and

Tsukuba. (Yabusaki et al., 2003)
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