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Abstract

In 2004, a revision to “Hot springs law” was effected, covering items such as require-
ments for displaying additional water, warming, bath additives, and cycle filtration used in
hot spring facilities. Mie Prefecture is strengthening the examination of hot spring facility
pursuant to the guidelines titled, “Guidelines on the examination of bathtub water quality in
hot spring facilities”, regulated in 2005. This study discusses the regional characteristics
and conditions of hot spring usage based on data accumulated over the previous dozen focal
years (2005-2016). The following cases of “deviance” from the guidelines were regulated :
e.g., in case of non-displaying additional water, target component concentrations in bathtub
waters changed greatly compared to concentrations in hot spring tank waters because of a
potential for additional water. The guidelines interpreting “deviance” include some altering
factors affecting the target component concentrations (e.g., the addition of water). In these
cases, the authorities of Mie Prefecture conducted additional examination or provided
administrative advice as necessary.

In this study, 226 facilities were examined and 69 facilities (31%) considered “deviance”
over the course of 12 years. The deviance ratio was 54% in the Nanseishima region
(including Ise-shi, Toba-shi, Shima-shi, and Watarai-gun), but only 4% in the Kuwana region
(Kuwana-shi, Inabe-shi, Kuwana-gun, and Inabe-gun). Despite the many hot spring facilities
in the Nanseishima region, the likely usage volume of hot spring water in the region is rela-
tively low. The regional conditions governing hot spring usage (namely, the lack of
prospective hot spring resources due to complex faults system caused by structure of
accretionary prism and numerous hot spring facilities) are also considered. The authorities
need to control effectively via administrative advice with careful consideration of these
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regional characteristics and condition of hot spring usage.

Key words : Hot springs law, bathtub water quality, hot spring water resources
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Table 1 Region classification in this study.

Region Ellipsis notation ~ Municipal organizations

Kuwana KWN Kuwana-shi, Inabe shi, Kuwana-gun, Inabe-gun
Yokkaichi ~ YKC Yokkaichi-shi*, Mie-gun

Suzuka SZK Suzuka-shi, Kameyama shi

Tsu TSU Tsu-shi

Matsusaka MSK Matsusaka-shi, Taki-gun

Nanseishima NNS Ise-shi, Toba-shi, Shima-shi, Watarai-gun

Iga IGA Nabari-shi, Iga-shi

Kihoku KHK Owase-shi, Kitamuro-gun

Kinan KNN Kumano-shi, Minamimuro-gun

$%  Examination results of Yokkaichi-shi are for 2005 - 2007.
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Table 2 Number of hot spring facilities, located in each region, that
underwent an examination of bathtub water guality, and hot spring
facilities considered “deviance” in the examination. Number of hot spring
facilities counted multiple times show in “total number” fields. In this
study, 226 facilities were examined and 69 facilities (31%) were
considered “deviance” over the course of 12 years. In the Nanseishima
region (NNS) the predominantly high number of hot spring facilities is
shown. And, in the region, the predominantly high number of hot spring
facilities considered “deviance” is shown. In addition, Dev (%) indicates
ratios of hot spring facilities considered “deviance” in examination of
bathtub water quality. The ratios are calculated by formula (1). The
deviance ratio was 54% in the Nanseishima region (NNS), but only 4% in
the Kuwana region. In the Nanseishima region (NNS), the predominantly
high ratio of hot spring facilities considered “deviance” is shown.
Meanwhile, in the Kuwana region (KWN), the ratio of hot spring facilities
considered “deviance” is low.

Number of hot spring facilities

Total Underyven.t (total number) Cons.i dered (total number) Dev(%)
an examination "deviance"

KWN 43 28 (37) 1 (1) 4
YKC 71 45 (56) 7 7 16
SZK 16 11 a7 3 3) 27
TSU 65 36 (46) 9 (10) 25
MSK 13 12 (19) 4 4) 33
NNS 123 63 (71) 34 (37 54
IGA 23 15 24) 6 ) 40
KHK 8 8 (12) 2 3) 25
KNN 15 8 (14) 3 4) 38
Total 377 226 (296) 69 (78) 31

o [ HESRIE 31% Th o7z, £/, MAMBZ KX THCFIRL2E 25, R
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FHTRRREICO BB DH L2 E2RLTVD, MRS, BREEERSS VHBTERIIZO W
TIE, RARMARERIE 6000m’/ HEg &, RGO MO IR TS WENTIE, 55
L CiRBEEHRENRZVERE R RVEIRBE DN

Table 2 (278 L 724 H3sk X /3 DR AU Mg &x: & L 12 LT, ZMisX 5 o—ltiikd 72 ) OfR
KOKRBHTRER & TR = % Fig. 31T, 413 1 iifkd 7 ) FIH 480 m’/day
OMEAKEFEHTEETDH 5 DITH L, FEEEEMIETIZZE0/K 10 50 1 M0 46 m®/day Dl
WKL TE LW EI2% 4, MRFHZORBII)S U CRREKOMHEIZIED L 720, —
BEICIZE R Wb 00, FAMIIT AT g 28 f ik oo i S R i 3 25l SR K &2 C© & 2 i
YRR 2 WBLIRAVR S 7.
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Fig. 2 Likely usage volume of hot spring water and residual volume of hot spring water in
each region. The likely usage volume and residual volume in the Kuwana region (KWN)
is maximal. The likely usage volume in the Nanseishima region (NNS) is nearby one
guarter of that in the Kuwana region (KWN).
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Fig. 3 Likely usage volume of hot spring water, and residual volume of hot spring water, per one
hot spring facility in each region. Despite the many hot spring facilities in the Nanseishima
region (NNS), the likely usage volume of hot spring water in the region is relatively low.
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Fig. 4 Number of hot spring facilities supplied by hot spring water that is
discharged in each region. The number of facilities in the Tsu region (TSU) is
a maximal number. This fact indicates that large volumes of hot spring water
that are discharged in the Tsu region (TSU) are transported by tank truck
from the Tsu region (TSU) to the Nanseishima region (NNS).
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Fig. 5 Volume of hot spring water transported from the Tsu region (TSU) to
the other regions.
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Fig. 6 General subsurface geological map of Mie Prefecture
(After Isobe, 1979).
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