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of Hot Springs Detecting Methane Based on
“the Revised Hot Spring Law” in Hokkaido
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Abstract

In June 2007, a tragic gas explosion which took 3 lives, occurred by methane released
from hot spring water in a spa facility, Shibuya-ku, Tokyo. Therefore, the Ministry of the
Environment revised, the laws regulating hot springs to prevent further accidents like
this, issued in November 2007, and coming into force in October 2008. Immediately, deter-
minations of methane in the field with portable gas detectors were started, based on
official manuals. This study reports the detection rate, regional distribution, geochemical
characteristic, and stratums of gas reservoirs etc. of hot spring released methane meas-
ured in 685 samples from all parts of the Hokkaido area. The results can be summarized
as follows ;

1) There were 89 samples that exceeded the A test for methane detection and where
it was needed to take measures to protect against disasters from methane. 2) There were
20 samples where the B test for methane detection showed it to be necessary to provide
facilities to separate methane from the hot spring water. 3) Communities where at least
one sample was detected, distributed widely across Hokkaido. 4) The hot spring water
types were 63% of Na-Cl and 19% of simple spring waters. These two accounted for more
than 80% of all hot springs where methane was detected in Hokkaido. 5) There were 33%
of moor type hot spring water containing humic substances. 6) Among the main anions
in hot springs where methane was detected, the composition and concentration of SO,*~
was very low. 7) Most Na/Cl concentration ratios in hot spring waters where methane
was detected were similar to that of sea water. 8) Many B/Cl mol ratios in hot spring
waters where methane was detected showed a strong contribution of sea water. 9) The
main reservoirs of hot spring water were : 80% from sedimentary rocks, and 15% from
volcanic or igneous rocks. 10) Although the origins of the methane in the hot spring
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waters were uncertain, it may be assumed to originate in decomposition by bacteria of
organic matter accumulated on the bottom of the sea or in wetlands in the ancient period
from the main stratums where the hot spring water is pumped up, or from the chemical
characteristics such as pH, temperature, SO,>* concentration, Na/Cl ratio, B/Cl ratio, etc.

Key words : Revision of hot spring law, methane, flammable natural gas, hot spring water,
portable gas detector, hot springs in the Hokkaido Area
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Table 1 Analytical methods of flammable natural gas methane detected in
hot spring waters with the portable gas detector
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Fig. 1 Detection rates of methane gas from hot spring waters in Hokkaido
1 EREBRICEIFE A5 vOBHIKR

Fig. 21T 2 & v &2 L cFIR OIS a7~ d . JHE L 7rilTA 13 26 1 81 BT 8 Mt B LT, 1
AT TOBRM LR AGE T AR 16 T35 BT 3RHCEEL 72, F 72, A REEAHE L 7R 89
A% @, BillRA I L 72 JfIR 20 W2 AT/RT. TOLHITA ¥ vakH LR ITENE

WKL Roni.

3.2 X UEEHUKCERORE L ZDOHIESH
25 vkt UIcRR O RE % Table 2 ICIHREM EHREX TRT. SLKIHREZRTRINT S
&, BIERA549% 562 <, LIF, BAhER 19.6%, iR 11.8%, AHER 5.9%, EHRE 3.9%,

S mEeso. BReoLLs )
RSN AR BTN Q ® AXRT@ELIAR
[ BEeHL. AR08 A BENOBREXNLENS
BEh-ETH

REEITHEMELLAL
BRAVEVTHETH

=

\\f\\\\\\ A7 \
LTFR ] el
RIS o 8y

(IRR ¥ 109)
R

Fig. 2 Regional distribution of communities which were investigated for methane in hot spring
waters and which released methane in Hokkaido
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Table 2 Chemical water types and details of hot spring water where methane
was detected in Hokkaido
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Fig. 3 Re-classification of the chemical water-type of hot springs which released
methane in Hokkaido
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Fig. 4 Regional distribution by water-types of methane detected hot springs in Hokkaido
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Fig. 5 Regional distribution of hot springs with moor type water where methane was detected in Hokkaido
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Fig. 6 The proportion (meq., %) of main anion Cl~, SO, and HCO; ™ of hot spring waters
where methane was detected in Hokkaido
@ : concentration data for sea water are quoted from Nishimura (1983).
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Fig. 7 Relationship between SO~ and Cl~ concentrations of hot spring waters with
detected methane in Hokkaido
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Fig. 8 Relationship between Na™ and ClI~ concentrations of Hot Springs where methane

was detected in Hokkaido
@ : concentration data for sea water are quoted from Nishimura (1983).
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Fig. 9 Relationship between NH,* and Cl~ concentrations of Hot Springs where
methane was detected in Hokkaido
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Fig. 10 Relationship between HCO; and Cl concentrations of hot spring waters
where methane was detected in Hokkaido
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Fig. 11 B/CI mol ratio of hot spring waters where methane was detected in Hokkaido
@ : concentration data for sea water are quoted from Nishimura (1983). A :
sedimentary rock, @ : volcanic rock or igneous rocks, Il : both mixture
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