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This research aimed to verify the restoration of a water vein in Hachioji-Minamino City. The
developer of the new town had made an attempt to link some separated water veins with artificial
strata of gravel. An aqueous solution of Sr*" was injected into a probable upstream point (B12-
8) of a vein, and every 2 weeks after that the Sr** levels in water samples from four probable

- downstream points were analyzed. About 40 days after at one (S-16) of the four points, an
extraordinary increase in the Sr** concentration was observed. At the same time, the concen-
tration levels of Ca**, Mg*" and Na® and the electric conductivity suddenly increased. These
show that the two points, B12-3 and S-16, are linked to each other and that Sr?* is a suitable sta- -
ble indicator for analyzing underground water veins. The concentration levels of the above-
mentioned cations were also observed every month for underground water samples from several
sampling points where the water vein was supposed to be independent of the present tracer
investigation. The quartile deviations for the observed values were shown mostly within 5% for -
a very long time, a max. of 34 months. :
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Table 1 Analytical conditions for ICP-AES measure-

ments
Instrument Seiko SPS7800
Plasma power 1.2 kw
Argon flow rate or pressure
Plasma gas 16 1/min
Auxiliary gas 0.41/min
Carrier gas 0.2 MPa
Chamber gas 0.6 1/min

Analytical wave length/nm
Na: 589.592, Mg: 280.270, Ca: 317.933, Si: 251.611,
Sr: 407.771
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Fig. 1 Sampling points in Minamino area

At points S16, S17, S18, and S-19 examination wells are
dug into artificial ground. The tracer was injected
into an examination well at B12-3 of natural ground.
The underground water springs out of ground surface
at points A, B, C, and E. A well at D is for domestic
use.
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Table 2 Variations of observed values of the underground water samples for long term
Sampling site Chemical elements observed Electric
Sampling term Na/ Mg/ Ca/ Si/ Sr/ conductivity/
Number of samples mgl™! mgl™! mgl™! mgl™! pgl™ uScm™!
A Min.-Max. 4.5-6.0 3.74.7 11.9-16.8 14.4-22.7 6992 100-167
2000.7 ~2003.2 Median 5.3 4.3 14.0 19.5 84 140
n=28,Sr;2n=20 . Quatile dev. - 0.2 0.2 1.0 - 1.0 6 - 10
B Min.-Max. 4.14.9 3.24.1 6.3-8.8 15.0-19.4 40-52 86-124
2001.4~2003.2 Median . 45 3.7 7.9 16.1 45 : 101
n=21 Quatile dev. © 01 0.1 0.4 0.5 3 6
C Min.-Max. 2.63.1 .2.4-3.6 3.8-6.6 10.6-12.9 13-20 69-82
2001.12~2003.2 Median 2.9 3.2 5.2 11.7 17 76
n=13 Quatile dev. 0.1 0.1 0.1 0.6 1 . 2
D Min.-Max. 6.3-7.2 . 9.312.3 17.924.8 16.5-21.3 104-140 217291
2001.7 ~2003.2 Median 6.6 11.3 22.7 18.3 126 259
n=18 Quatile dev. 0.1 0.4 0.8 0.4 7 17
E Min.-Max. 3448 4.6-6.8 10.5-14.4 10.9-16.6 3851 100;171
2000.4~2003.2 Median 4.2 5.4 12.0 14.5 44 141
Sr2001.4~2003.2 Quatile dev. 0.2 0.4 0.7 0.8 4 10

n=30,8r;n=21
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R1IPAC1IEOHEET, RE 34 PAIIHA> TRKE
ot

FHEKEREL S FRCEBTRIR, KR, BRGZEEOH
ExfTo7. EBRBILFHLR-Z0ELIC045uD A Y
77 T74NVE—TF#RL, pHZWEL 2%, ABERK
X LT 1% DRBMEERZ MR THERFFE L ICP-AES i &
B E L7z,

2:4 ZPMACFILEOERA

2002 £ 11 A 27 HORKIEERTH, PL—H—2 L
THEAIEILR b F7 4500 g ZHAKM 151D L
T (Sr&LT276g), B BI23 ~FEA L, FLIZE
Z 50 mm DHALE = VERTKEI TH4m » 25710,
B LAYV F 2—T2KEEL TTHAL, Fa2
—7EBLTSrBREFEAL.

3 WRERUERE

31 BHBAICL3RTARIBERVERGEED
ZE)
PL—Y—HABIDNY 2759 Y FEERDO-HEIC
blo TRERBAOES RV EBREEEOHEHEL
Table 212% £ @72, ARTHIUTERIC b L—F— s
BT A TONY 2 759 Y FEBPLETH -7
25, TERBHNDOLEAY A5 Y 2 —L FRETH
DT, EF VSR 5 EHEE LT RNER L B2
it ek, FSRAKBEOZHEHEBIZOVWTHERELE

AMEOHE, o, WAIREER L. —EORED
EEMFE, FTPYT LA 04mg/l, ¥T R T T A 0.009
mg/l, AN T h: 01mg/l, 4 F: 0.07mg/l, A b
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Fig. 2 The response in Sr concentration after injec-
tion of the tracer
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Fig. 3 The response in Na concentration after injec-
tion of the tracer
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Fig. 4 The response in Mg concentration after injec-
tion of the tracer
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Fig. 5 The response in Ca concentration after injec-
tion of the tracer
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Fig. 6 The response in electric conductivity after
injection of the tracer
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