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Fig. 1 Temporal change in the population of mountaineers
in Nagano Prefecture (The data were offered from
Nagano Police).
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Fig. 2 Changes of concentration of pollutants in human
excreta, filter water, secondary effluent and soil
seepage water.

HE: Human excreta, FW: Filter water of human excreta,
SE: Secondary effluent (aerated filter water), SW: Soil
seepage water of secondary effluent.
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Fig. 4 Changes of water level along with filtration of
human excreta.
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of filter water of human excreta in FAT method.

HE: Human excreta, FW: Filter water of human excreta, 2-8WS: Aerated filter water after 2-8 weeks aeration.
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Fig. 6 Comparison of concentration of pollutants in secondary effluent and soil

seepage water.

SE: Secondary effluent, SW1-8: Soil seepage water collected from soil seepage water sampling

device 1-8 weeks after the secondary effluent loading against trench, Exp.1-4: Experiment 1-4.
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Fig. 7 Outline of SAT method.
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Fig. 8 Changes of concentration of pollutants along with aeration of human excreta in SAT method.
HE: Human excreta, 2-4WS: Aerated human excreta after 2-4 weeks aeration.
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Fig9 Comparison of concentration of pollutants between secondary effluent and soil

seepage water in SAT method.

SE: Secondary effluent, SW2: Soil seepage water collected 2 weeks after the loading of secondary effluent

against trench. SW4: Soil seepage water collected 4 weeks after the loading of secondary effluent against trench.
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Fig. 10 Temporal changes of BOD, COD, TN and TP in soil seepage water.
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Fig. 11

of secondary effluent using soil column.
IF: Cumulative amount of pollutants flowed into soil column, OF: Cumulative amount of pollutants discharged

—e—IF —0—OF

—e—IF —0—OF

Cumulative amount of pollutants accompanied with inflow and outflow by soil percolation

from soil column, Values of percentages in the graphs denote removal efficiencies of pollutants through

soil percolation.
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Changes of amount of pollutants in two treatment processes of SAT method.

Hw: Cumulative amount of pollutants charged into human excreta treatment device during 6 times treatment.

SE: Cumulative amount of pollutants remained in secondary effluent after 4 weeks aeration during 6 times treatment.

SW: Cumulative amount of pollutants remained in soil seepage water during 6 times treatment.

Percentages in the graphs denote removal efficiencies of pollutants up to the each treatment processes.
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Characteristics of experimental facilities examined in the pilot project of the environmental

technology varification conducted by Ministry of the Environment.

L-classification

S-classification

No. Experimental site Use of water Method Specialty
1 Ichinokoshi Yes Biological treat. Use of soil
2 Lake Chuzenji Yes Biological treat. Addition of chemical reagent
3 Mt.Ohnanji No Biological treat. Use of sawdust
4 Mt.Nabewari Yes Biological treat. Use of soil
5 Yoko-o Yes Biological treat. Use of soil
6 Mt.Fuji Yes Biological treat. Use of oyster shell
7 Karuizawa Yes Biological treat. Use of oyster shell
8 Mt.Hodo Yes Biological treat. Use of membrane
9 Shiraitonotaki Yes Biological treat. Use of chips

L-classification : Large classification
S-classification : Small classification
Biological treat : Biological treatment
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A progress of problems and the countermeasures on human excreta treatment in alpine zones
— Efforts practiced mainly in Nagano Prefecture—

Tomio Suzuki

Nagano Environmental Conservation Research Institute, Environmental Conservation Division,

1978 Komemura Amori Nagano, 380-0944 Japan
Abstract

Nagano Prefecture is one of the most mountainous areas in Japan in which many high mountains 2,000-3,000
meters above the sea level are lying. Human excreta stored in the vault toilets at the lodges in alpine zones have been
dumped near the lodges without treatment for a hundred years because a sewerage system, a johkasou system or
vault-toilet & vacuum-car system which has been widely used in many cities has been scarcely applied in the zones
because of the severe natural conditions.

The influence of human excreta dumping first appeared as the problem of water pollution by coli form bacteria
about 40 years ago in several rivers or springs in alpine zones. These results have attracted attentions of many people
to this problem. Consequently, many conferences against the problem have been held during last 30 years. However,
treatment facilities of human excreta have been scarcely applied for long period because suitable technologies which
can treat human excreta in alpine zones have been scarcely developed after the establishment of the conferences.
Nagano Research Institute for Health and Pollution developed exclusive human excreta treatment systems called
SAT method which would be applied in alpine zones. This is an aerobic treatment and a land application combination
system. The removal efficiency of BOD would be expected 99% by using SAT method. The method has been applied at
Yoko-o lodge and Johnen lodge from 1999 and 2000, respectively.

The problems of human excreta treatment have been appeared not only in Nagano Prefecture but also in other
alpine zones of all over Japan. Therefore, Ministry of the Environment has been performing a project of offering grants
to the lodges which would introduce human excreta treatment facilities. Consequently, more than 80 lodges had
introduced human excreta treatment facilities using this grant system from 1999 to 2006 in Japan.

Further cooperation among many organizations and individuals conserving alpine environment would be required

in order to accomplish “sustainable development” in alpine zones.

Key words : human excreta treatment, wastewater treatment, mountain area, alpine zone, SAT method
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