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Economical Evaluation of Integrated Methane Fermentation System
of Waste Biomass in Echizen Town

Masanobu TAKASHIMA *!
*! Faculty of Engineering, Department of Architecture and Civil Engineering

The economic feasibility of an integrated methane fermentation facility was investigated by applying the Ishikawa
model cost function to Echizen Town, where many treatment facilities exist after the merger of towns and villages. It
was found that sludge alone is economically disadvantageous, but the addition of the entire amount of food waste
generated can be economically advantageous. On the other hand, when processing 30% of the food waste, the costs
for the existing facilities were same as those for the integrated Ishikawa model. Since food waste is often incinerated
as combustible waste, a future challenge is how to collect it. Other biomass such as fishery waste, pruned branches

and mowed grass should also be considered as targets for methane fermentation.
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Fig. 1 Methane fermentation facility in Nakanoto Town®
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Table I Domestic sewerage treatment facilities in Echizen town®

Type of facility No. of Population
facility (person)

Public sewerage 2 10,734
Specified environmental conservation public sewerage 1 1,796
Agricultural area domestic sewerage 8 2,972
Fisheries area domestic sewerage 2 3,657
Small-scale collective sewerage 1 21
Total 14 19,180
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Fig. 2 Location of domestic sewerage treatment facilities in Echizen town

(left: public sewerage, right:others)

Table 2 Estimated sludge production in Echizen town

Population | Max dail Sludge Slugget' Slujgeti
Type of facility? | Name (pfft)'son) ﬂoa; (m3Z1) production I-);:wl;:elrz f)c;())n:c:ntizl:ted
(kg/d) (m¥/d) (m*/d)
PS Asahi 7544 5281 377.0 2.357
Ota 2704 1893 135.1 0.845
SPCPS Miyazaki 1755 579 414 0.258
FADS Echizen-north 2991 987 70.5 0.440
Kamiitou 372 123 8.8 0.438
Itou-centrak 790 261 18.6 0.931
Itou-east 233 77 5.5 0.274
Ohata 15 5 0.4 0.018
AADS Miyazaki-west 114 38 2.7 0.134
Miyazaki-central 1073 354 253 1.264
Iriooimatsu 45 15 1.1 0.053
Tamagawa 202 67 4.8 0.238
Echizen-south 666 220 15.7 0.785
SSCS Rokuroshi 21 7 0.5 0.025

a) PS: public sewerage. SECPS: specified environmental conservation public sewerage, FADS: fisheries area domestic
sewerage, AADS: agricultural area domestic sewerage, SSCS: small-scale collective sewerage.
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Fig. 3 Cost calculation of Ishikawa model Fig. 4 Cost calculation of Ishikawa model

(without subsidy) (with subsidy)
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Fig. 5 Cost calculation of Ishikawa model Fig. 6 Cost calculation of Ishikawa model

(with subsidy, including 4.6 ton/day of kitchen waste) (with subsidy, including 1.4 ton/day of kitchen waste)
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Table 3 Unused biomass in Echizen town (unit: ton/year)©

Town Food waste Straw Livesrock waste | Fisheries waste Wood waste
Former Asahi 1,060 3,040 0 0 1,810
Former Miyazaki 440 1,750 1,350 0 380
Former Echizen 990 60 0 370 290
Former Ota 700 1,420 0 0 5,760
Total 3,190 6,270 1,350 370 8,260
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