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I . INTRODUCfiON 

More and more attention has been given to the pollution of the 

environment in the recent years. Water and air pollution have long 

been receiving recognition. As a result, si~ificant control measure­

ment has been proposed, and a comprehensive volume of legislation has 

been passed requiring pollution control and prevention in the water and 

air envirorunent systems. The "third pollution", as has been called by 

some, is the pollution of the land surfaces. This third pollution con­

sists essentially of disposal of that which is termed solid waste 

(Hagerty et al. 1973, p. 1). 

The growing severity of the solid waste problem has caused, at 

least on the part of the federal government, a broader awareness of the 

need for drastic measures, both fiscal and technological, to alleviate 

the problem. With the passage of the Solid Waste Disposal Act in 1965, 

some concrete action was taken to control and prevent solid waste pol­

lution. 

In the intervening period, the movement to control and prevent 

pollution of the land has accelerated rapidly and much has been accom­

plished. The general public no longer is apathetic, but rather con­

cerns itself with the problem of collection and disposal of solid 

waste. Considerable ruoomts of money have been spent in the investiga­

tion of the problem and in the planning of solutions. This has led to 

the development of new technologies in solid waste management. 
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Statement of the Problem 

There are many factors affecting growth of the municipal solid 

waste. One is the increasing population of the United States in gen­

eral and that of urban areas in particular. .Another is the economic 

growth resulting in production of more goods. The joint effect of 

these two factors and the decrease in materials reclamation practices 

has resulted in an increase of solid waste generation. A third factor 

is the change in the industrial technologies. This factor not only 

affected the increase in the magnitude of solid ~!G.Ste but also has 

changed its composition as well. For example, the increased use of 

plastics and metal containers has caused the proportion Which is bio­

degradable to decrease. 

The goal ·of the municipal solid waste manager is to achieve 

some desired level of service at a minimum cost. To achieve this goal, 

the type of questions he might ask are as follows (Marks and Liebman 

1970): 

1. What are the goals of the system? What frequency of collection 

and types of service should be offered by the system? How will 

changing the service affect cost? 

2 . What types of vehicles should be used, and how many? 

3. 11ow many persomel are needed, and what should their duties and 

work rules be? 

4. · What route should be assigned to each vehicle? How should the 

city be divided into administrative subgroups. 

5. Are there parameters of the system to which system costs and 

variables are particularly sensitive? 
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6. If there is additional money available for research, into lvhat 

aspect of the system should further study be encouraged? 

7. Should there be intermediate tr~sfer stations for the deployment 

of wastes to more specialized transport vehicles? Where should 

they be located and what type of equipment should they contain? 

8. What type of transport vehicles would b~ used in the transfer of 

waste from a transfer station to the final disposal? 

9. What type of disposal al temati ve should be chosen and where 

should it be located? 

10. What would be the effect on the system of new technology in 

in-house waste reduction? In new disposal technology? 

11. How will the stochastics nature of waste generation affect the 

analysis? How will the solution change as the area to be served 

continues to grow and spread? 

12. What are the effects of political, social and econorndc con­

straints? How much should be spent on aesthetic factors? Is 

regional grouping a feasible alternative? 

To answer all these questions, the manager must build some 

form of model capable of handling the system. The complexity of the 

system may make detailed modeling impractical. However, by simpli­

fying assumptions, models may be developed that will approximate the 

problem and aid the manager in decision making. 

Solution 

There are four basic categories of criteria in decision making 

in the solid waste field (U.S. EPA 1976): Cost, environmental factors, 
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resource conservation, and institutional factors. The key points 1n 

each of these categories are as follows: 

:C. Cost 

Operating and maintenance 

Capital (initial investment) 

* Environmental factors 

Water pollution 

Air pollution 

Other health factors 

Aesthetic considerations 

* Resource conservation 

Energy 

Material 

Land 

* Institutional factors 

Political feasibility 

Legislative constraints 

Administrative simplicity 

The cost criteria are among the most important ones. Environ­

mental criteria are most important in the areas of storage and dis­

posal. Citizens are becoming increasingly concerned with resource con­

servation due to the energy shortage in recent years. Certain insti­

tutional factors are sometimes the most important criteria. Managers 

should always be concerned with these factors since they may prevent a 

particular decision or eliminate an alternative. 

Solid waste management may be divided into four major 
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functions: collection, transport, processing, and disposal (U.S. EPA 

1976). Figure 1 shows the flow of solid waste from collection to dis­

posal. Thes~ _functions must be considered as integrated and coordi­

nated activities rather than individual and independent operations. 

However, insofar as collection functions could remain the same regard­

less of the processing method chosen, this report will not be con­

cerned with the collection function. Solid waste may be collected and 

transferred to disposal sites unprocessed. Or, it may be processed 

before disposal. Solid waste processes involve volume and weight 

reduction. They include: incineration with or without heat recovery, 

pyrolysis, use of solid waste as fuel in utility or industrial 

boilers, and materials recovery. Of these processes, only incinera­

tion will be considered in this report because it is widely used by 

municipalities. Other processes are yet in various stages of develop­

ment. 

The two most co111100nly used methods of solid waste disposal by v 

nn.m.icipalities are sanitary landfilling and incineration. Ml.micipal 

incinerators are of two types: conventional incinerators with capa­

cities of SO to 300 tons per day, and small or modular incinerato"rs 

with capacities of S to SO tons per day. According to a U.S. EPA 

report (1976), the use of conventional incinerators is on the decline 

because of high capital and operating costs and stringent air pollu-

tion requirements, while the use of small incinerators is increasing 

among communities of various sizes. Sanitary landfills are a neces-

sary part of all solid waste management systems. Due to the scarcity 

of land, if it is available at all, and its premitun costs, this writer 


