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GENERATION AND MANAGEMENT OF DISASTER WASTE
DUE TO THE GREAT HANSHIN-AWA]JI EARTHQUAKE

By Takeshi KATSUMI, Haruo HAYASHI, Hisashi NIREI and Masashi KAMON

Synopsis

The 1995 Hyogoken-Nambu earthquake of January 17, 1995 resulted in a devastat-
ing damages to the highly developed urbanized region of Kansai, and created a total of

20,000 Gg (20,000,000 ton) of debris. Debris clearance in two years became an urgent

and difficult emergency management issue for the disaster managers in Kobe city and

Hyogo prefecture. The status of debris clearance was summarized for each of the de-

molition operation phase, transportation, crushing and separation at a temporary stor-

age location, disposal at final landfill site phases in terms of problems and state of

progress. In practice, most of the debris may be either disposed of at landfill sites or

rcused as materials for construction. Management state by the Kobe Municipal Govern-

ment, Itami City and Osaka Bay Regional Offshore Environmental Center is reviewed in

detail.
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Table 1 Comparison between the disaster waste generation due to the earth-

quake and normal waste generation

Disaster waste due to the 1995 Hyogoken-Nambu Earthquake 20000 G
Municipal waste in Kobe city per year 600-700 Gg
Municipal waste in Hyogo prefecture per year 2300 Gg
Construction waste in Kansai area in fiscal year 1993 14000 G
Construction waste in Japan in fiscal year 1993 76000 G

1Gg = 1000 ton
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Fig. 2 Management plan for disaster waste by Kobe municipal government.

Table 2 Generation of disaster waste and the recycling plan of Hyogo prefectural
government.

Type and amount of

Waste generation recycling material Purpose
Concrete Reclamation : 11000 Gg
Noncombustible waste | (12500 Gg) Construction . 1500 Gg
(16200 Gg) Metal
(510 Gg) Steel manufacture

Combustible waste Wood .
(3800 Gg) (80 Gg) Pulpwood, Fuel, Fertilizer

Total : 20000 Gg 13090 Gg (65.5 %)
1Gg = 1000 ton
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Table 3 The number of houses destroyed and progress of dismantling

SUARE KRR TR 3

$39 %5 B-2 F8. 4 (1996)

Number of | Number of Number of
Number of houses houses Destruction houses
City households || completely partially ratio (%) | expected to
(A) destroyed | destroyed D)* be
(B) © dismantled
Kobe city 579259 67421 55145 16.4 70734
Nishinomiya city 162246 19500 16300 17.0 18230
Ashiya city 33643 4661 3943 19.7 5120
Amagasaki city 192340 4880 25520 9.2 6183
Takagaduka city 71558 1339 3718 4.4 4811
Ttami city 65690 1369 7200 7.6 2512
Other cities — — — — 4205
Awaji Island — — - - 8639
Total — — — — 120644
Data are based on the statistics of Hyogo pretectural government and Kobe Municipal govern-
ment.

* D= B+ 0.5X C)/A X 100(%)
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Table 4 Capacity of disposal site

Location Capacity (m®)
New coastal Port Island (Kobe city) 700000
reclamation site Maya Wharf (Kobe city) 1200000
South Rokko Island (Kobe city) 2200000
Sinminato Higashi (Kobe city) 2400000
Naruo and others (Hanshinj 900000
Subtotal 7400000
Existing disposal Amagasaki-oki (Phoenix) 4000000
site Izumiohtsu-oki {Phoenix) 11000000
Husehata (Kobe city) 8000000
Ougo (Kobe city) 7000000
Port of Osaka (Osaka city) 2000000
Sakai-Senboku (Osaka pref.) 400000
Inaho (Hyogo pref.) 1200000
Subtotal 33600000

Data is based on the disaster waste management plan of Hyogo prefectu-
ral government.
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Fig. 3 Location of the waste management plant in Kobe city
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Table 5 Available volume for waste disposal in landfill site
the big cities

Available . Available volume/

. Population .

City volume (104 Population

(m®) (m®/person)
Sapporo 559 138.8 4.03
Sendai 583 64.2 9.08
Chiba 7 74.3 0.09
Tokyo 1490 815.2 1.83
Yokohama 138 278.7 0.50
Kawasaki 59 102.0 0.58
Shizuoka 65 45.7 1.42
Nagoya 187 207.0 0.91
Kyoto .30 145.4 0.21
Osaka 674 255.8 2.64
Kobe 763 135.2 5.65
Hiroshima 148 88.1 1.68
Kitakyusvu 327 105.5 3.10
Fukuoka 698 104.9 6.65

Date are based on the statistics of the Ministry of Health and
Welfare (1993).
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Fig. 5 Reclamation plan for concrete
debris in Kobe Harbor.
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Photo 9 Stockpile of the treated debris in the Photo 10 Water pool for the separating in the

temporary storage location in Itami city. temporary storage location in Itami
city.
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Fig. 7 Disposal amount in the Phoenix Disposal
site for 3 months after the earthquake.
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Fig. 8 Disposal amount in the Phoenix Disposal site for
1 year after the earthquake.
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waste at the Phoenix site.
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