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A b s t r a c t 

There are three types of risk associated vith waste or waste Banagenent, 
nanely risk to daily living environment, risk to our coanunlty environnent 
and risk to the global environnent. There aro 1893 incinerators for nunicipal 
solid waste in Japan. General approach to reduce risks are waste reduction, 
pollution control, heat recovery and recycling. The five years dioxin study 
to control type 2 risk was sunoarixed. 

Introdnetlon 
First of all, three kinds of risk associated with waste or waste aanageaent 

are defined. Type 1 risk is generation of waste itself. Hunan beings 
produce and consuae a variety of things in order to live. As a result, they 
also generate large quantities of wastes. Waates are generated as by
products of our living. If you choose aore confortable and aore conven
ient life, you aay generate aore wastes. More benefit you prefer, aore 
wastes you will generate. We will face risk type 1 in response to our bene
fit we obtain by consuaing aaterial and consuaer products. Let*s face that 
risk 1 is not avoidable as long as we do not give up our coafortable and 
convenient life which is benefit. 

Type 1 riak is considered to be generation of pollution like bad odor, 
unpleasant gas, or danage to environaental scenery. The type 1 risk is 
attached to waste itself. This risk nay be considered to be risk to daily 
living environnent. Vaste has ninus value. However najorlty of citizen are 
involved for production and trading of positive valued naterlal, another word 
consuaer product. 

How type 2 risk Is the risk associated vith "waste aanagenent"* For 
exanple, risk of air pollution caused by flue gas fron an incinerator, or 
risk of ground water pollution caused by landfilling of solid waste is con
sidered to be type 2 risk or risk to our coaaunity environnent. Risk of 
dioxin in flue gas is considered to be the type 2 risk. 

How people worry about type 3 risk which is risk to the global anvlroa-
•ent. NOI, SOX and HCl nay contribute to the foraation of acid rain. 
Hethane gas generated froa landfill sites, carbon dioxide and other pollu
tants generated fron incinerators aay contribute to the green house effect. 

I n order to control the type 1 risk, we have to hava a vaste aanagenent 
systea which aay includes collection, transportation, incineration and/or 
landfilling. How we have to be careful to aanage these three risks associ
ated with vaste and/or waste aanagenent with balanced senses. 

Vasts Managaaent in Japan 

The wastes under the "Waste Disposal Law' are classified into two types. 
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nanely general wastes from living activities and wastes from business activi
ties, or general waste and industrial vaste in Japan. In 1987, 310 nilllon 
tons of industrial vaste and 1̂ 3 million tons of general vaste were generated. 
This classification is important as it is related with disposal responsibili
ty and burden of expense. In the case of general waste, the local authority 
(city, town and village) is responsible for its plan, construction of dispos
al facility and its managemont. 

The industrial waste must be disposed of by the waste generating business 
operator by hiaself. Concerning the disposal expense, the cost for general 
vaste from living activities is paid by the ordinary account of local author
ity. This tfeans citisen is responsible for the cost to manage their own 
vaste. 

In contrast, the cost for wastes from business activities is usually paid 
by tbe vaste generating business operator. Uere FFF is applied. 

The degree of rislc to daily living environment is classified into three 
categories. Accordingly different structure for landfill are required. The 
•ost risky vaate is called as "liazardoQS industrial waste' and must be land-
filled at tbe isolated landfill site. The hazardous Industrial vaste con
tains heavy metals and other hazardous chemicals vhich may hurt people's 
health and those leaching potential from hazardous industrial vaste is high. 
Domestic vaste is disposed of by the 2nd category of landfill. 

There are 639 continuous combustion type incinerators and I Z H batch type 
incinerators for municipal solid vaste in Japan based on 1987 survey. These 
incinerators vere built from the viev point of risk reduction. Incinerators 
are built vlth combination of svimming pool, park, museum, sport centers and 
so on. Tou could reduce type 2 rlek, but citizen never velcome a vaste man
agement facility vlthout some other benefit like these wanted facilities. 

Rimk Bednetlon StratSBiaa 

Tha General approach to reduce the risk of type 1, 2, and 3 is shown as 
follovs. 

Risk Type 1: Waste Reduction. Product Life Cycle Assess ment or Product 
Assessment is requested for producers for minimization of 
waate generation. Recycling, reuse and conservation of 
traditional deposit charge system are promoted. 

Risk Type 2: Pollution Control. Waste volume reduction to be disposed 
of by landfill and source separation for combustible vaste, 
noncombustlble, and reusable vaste are actually practiced. 

Incinerators; Air Pollution controKdust, NOX, SOI, HCLi required; 
dloxln and heavy metals; under the discussion) 

Landfill; Leachate Control, Monitoring of leachate regional 
landfill operation (Fhenlx plan) 

Risk Type 3i Wasts Reduction, Recycling and Heat Recovery. Reduction of 
Type 1 and 2 risk vill contribute for reduction of Type3 
risk. 

So our strategies for proper vaste management are the folloving 4 steps: 
Step 1. Hinimization of vaste generation. Risk communication, campaign for 

waste minimisation to ask voluntary recycling activities Is estab
lished. 

S'tep 2. Volume reduction. Incineration and material recovery 
should be studied and implemented. 

Step 3. Reduce Risk 1 as much aa possible; 
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Incineration is the best for reduction of Risk type 1. 

Requirement for riak type 2 reduction are different for 1) total continu
ous Incinerator, 2) seai-contlnuous incinerator and 3) batch type incinera
tor. 

Step A. Proper mauageaent of residues. Sanitary landfill, or controlled type 
landfill is required for disposal of general waste and incineration 
residue of general wastes. Monitoring systea is of course required-

Rftsnlts of Five Tears Dloxln Study 

facilities. The Ministry of Health and well'are set up tne expert coaoittee 
to manage the risk of dioxin eaitted fron MSW incinerators in Japan in Decem
ber 1983. One of the reconaendationa aade by the coanittee in May 1984, was 
to start a study on "foraation and decoaposition of dioxins and related con
pounds" for proper aanagenent of MSW, After then, five years study financed 
by Japanese Governnent was conducted during FT 1985-1989-

The objective of this research project is to study the effects of operating 
conditions of incinerators on generation of dioxins and related conpounds and 
to develop the control techniques for dioxins. 

Extended investigations vore conducted for two stoker-type incinerators and 
two fluidized bed incinerators for MSW. 

The followlngs are soae of the findings. 

A« Fomation of Dioxins 
(1) PCDDs concentration tends to Increase in later parts of incinerators. 
(̂ ) Dioxin in flue gas tends to increase as carbon aonoxide increase in flue 
gas. Dioxin is foraed froa Insufficient conbustion gas and carbon dioxide 
which is considered to be an index of insufficient conbustion is one of the 
important paraneters. 
(3) There Is positive relation between the concentration of dioxin and 
temperature of flue gas surrounding ESP which renove dust In flue gas. As 
nany researchers pointed out, 300 centigrade nay be the best tenperature for 
the fomation of Dioxin. 
(4) Ve could not find any clear r*elationship aaong the content of plastics In 
wastes and concentration of Dioxins. 
(5) The ratio of honologue chlorinated at the positions of at least 2,3|7,8th 
of dioxin nolecule to the honologue is very close to the ratio calculated 
theoretically. 

B, Control of Dioxins 
The best way to control dioxin Is to achieve the conpiete conbustion. So the 

following two conditions are preferable in order to ninlnize the dioxin 
enission. 

(1) Higher tenperature conbustion. 
( 2 ) Better aixture of unburned gas and air* 

By achieving these conditions, carbon nonoxide in flue gas will be de
creased. Control of oxygen concentration at a low level, can naintain the 
concentrations of carbon nonoxide and carbon hydroxide at a low level vhlch 
aay be good for control of HOI and achieving high energy recovery . 

C. Control of Dioxins vith Flue Gas Cleaning Systea. 
In order to control Dioxins in flue gas with gas cleaning systea, we have to 
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maintain lower temperature which is not good for formation of Dioxins, The 
system should get high removal efficiency not only for Dioxins but also NOZ 
and heavy netals. 
These may be achieved by 
(1) lower teaperature of flue gas surrounding the ESP. 
(2) applying fabric bag filter, or 
(3) applying wet scrubbing system 

An investigation was conducted to see the effect of bag filter and ESP for 
the stoker-type incinerator equipped with bag filter and ESP. The higher 
removal efficiency on dioxins was observed for bag filter than ESF. 

D. Disposal of Residue of Incineration. 
Most of fly ash and bottoa ash containing dioxins and related compounds are 

disposed of by control-type landfill in Japan. The investigation vaa conduct
ed to find the aost suitable leaching test for fly ash. PCDDs and PCDFs were 
not detected in leachate fron fly ash generated froa MSW incinerators using 
Japanese Environnent Agency Leaching Test Procedure. The detection level was 
0,4 ng/1. 

After cross checking study for gas sanpllng and chemical analysis conducted 
by the four institutes, the most suitable oeasurenent nethod of PCDDs and 
PCDFs concerning MSW Incineration has been proposed as a standard method. 

Conclndlng Reaarks 

Generally speaking, extrenely snail risk is reported sensational. Because 
vell-knovn risk like traffic accidents is not vorthvhile to report, 

Riak caused by dioxins is not clearly assessed quantitatively. Detection 
of dioxins is not equal to be a problen. Ve have to answer to the questions 
"Hov bad It Is? Is the risk reduction worthwhile to apply ? In order to 
ûS'toGZ" tuOoo î udo Lluiio, too LtLv o oo kaov Lhe coat ui al Lerna ti ve z*isk reduc
tion aethods and real neanlng of risks. The snaller risk is better for us? It 
nay be true if extra cost is not required for risk reduction, 

V* can not ansvar to aany questions regarding dioxin issues. Therefore ve 
have to continue to conduct research on wastes aanagenent and dioxins to gain 
Inforaation so that ve could conduct quantitative risk assessaent on dioxins 
and choose the best waste aanagenent systen based on scientific analysis. We 
have to manage properly risk type 1 that is vaste itself vith considerations 
of benefits ve enjoy by consuaing aaterials, risks caused by waste aanage
nent, that is type 2 risk and cost for waste nanagement. 
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