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SUMMARY

In China, municipal solid waste management is currently a growing national problem
without a good solution. Economic development and urban population growth rapidly
accelerate the generation of municipal solid waste. The negative environmental effects
related to municipal solid waste management, such as landfills occupying a great area
of arable land, air and water pollution nearby landfills and waste explosion accidents
have reached critical stages.

Chinese municipal solid waste is an on-going challenge caused by the huge amount of

waste generated, lack of waste treatment facilities, technologies, finance and

management. The characteristics of municipal solid waste treatment methods in China

arc:

¢ Landfill is the most common method for handling municipal solid waste. But most
of these, especially the landfills of small cities, have no gas control system, no
leachate collection system or lack other necessary equipment.

¢ The incinerators for municipal solid waste treatment are small and often requires
manual loading and sorting of waste. These incinerators are generally very simple
and have no environmental protection systems.

¢ Some Chinese cites have set up relatively low technology and small sized-vessel
composting systems to process municipal solid waste. But the products - compost,
are commonly with low quality due to the mixed waste and improper hand sorting.

The current municipal waste treatment methods in China is unsustainable and will
burden future generations. The main geoal of this thesis is to ascertain the proper
approaches to solve municipal solid waste problems in Jingshan, especially technical
solutions based on the conditions of Jingshan’s municipal solid waste management.
Sustainability will be considered as the basic principle of this case study, so energy
recover, nutrition recover and rational land use will be prior in this study. Based on
this goal and basic principle, several analyzing methods and perspectives including
system analysis, economic analyses, environmental analyses, social psychology
analyses will be applied to analyzing the four different technical approaches including
sanitary landfill, incinerating & landfill, composting & landfill, and incinerating,
composting & landfill. Finally, an overall comprehensive analyses will be applied in
order to conclude the analyzed results above.
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The comprehensive result of analysis is that the composting & landfill approach is a
better solution. To reconstruct crude dumping place into sanitary landfill and install
biogas waste treatment plant might be suitable technical solution for the case of
Jingshan.

Since municipal solid waste management is not just a question of technology, it is

also a matter of integrated approach which includes source reduction, sorting at

source, educating residents. An integrated approach is necessary and should be

implemented step by step. So, the suggested integrated approaches for Jingshan’s

municipal solid management are addressed based on current solutions, short-term

solutions and long-term solutions. These are presented below:

¢ Current solution includes to sort out batteries and mercury tubes, to reconstruct
crude dumping into sanitary landfill, to educate residents reducing their waste
generation, and to make feasibility studies on waste treatment plant.

¢ Short-term solution includes to sort out organic waste, and to install biogas waste
treatment plant.

¢ Long-term solution includes to sort waste in higher degree, to implement the
incinerating, composting & landfill approach in extent of region, and to cap the
full filled-up landfill.

It is hoped that this study will orientate further feasibility study on Jingshan’s
municipal solid waste treatment plant and contribute to some extent towards the
solution of the serious municipal solid waste management problems which China is
facing.
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1. INTRODUCTION

China is a rapid developing country with an increasing standard of living. China’s
GNP (gross national product) is increasing at approximately 9% per year during the
last 20 years (China Statistical Year 1997). According to the statistic prediction of the
Chinese SEPA (State Environmental Protection Administration), there will be 700-
800 cities and around 20 000 towns in the year 2000, the city population will reach
0.45 billion - about 35% of total population of China. The economic development and
urban population growth places great stress on urban environment. Municipal solid
waste is one of the many problems related to development. The total annually output
of municipal solid waste generation in China is about 0.11 billion tons in 1996, this
figure will increase to 0.14 billion tons, 0.85kg/cap/day in 2000 (SEPA, 1998). In
comparison, the waste generation in the U.S in 1995 was to 0.22 billion tons.(US
EPA, 1995).

In the recent ten years, waste treatment facilities have increased in great numbers in
China, especially facilities for industrial hazarded waste. Unfortunately, these
treatment and management facilities are unable to cope with the increasing growth in
the amount of waste. Landfill is the most common method for handling municipal
solid waste in China. Generally, these landfills do not meet best practices from either
a design or management perspective. Most of them, especially the landfills of small
cities, have scavengers on-site, have no gas control system, no leachate collection
system in place. Even some of municipal solid waste has been causally dumped in the
suburb of cities. The pollution accidents often occurs. The environmental problems
related to waste are becoming worse ( J. Paul Henderson & Terrill J. Chang, May,
1996). Some of most serious environmental problems are addressed as follows:

Landfills occupying a great amount of arable land. From 1987 to 1992, the gross
loss of arable land in China are 6,556 thousand hectares, about 5.0% of cropland
(Lester R. Brown, 1997). Landfill occupying is one of reasons of arable land
decreasing. In some cities, it is nearly impossible to find new dumping sites, hence
valuable arable land are used as landfill.

Air pollution in the surrounding of landfills. Most of landfills emit odor, and are
breeding ground of rats and fungus. Landfills also release harmful gases such as
ammonia (NH,), hydrogen sulfide (H,S) and so on.
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Surface water and ground water pollution. Municipal solid waste is the combination
polluting sources made up of organic pollutants, heavy metals and the pathogenic
micro-organism which might pollute the surface and ground water nearby seriously if
lack of leachate collection system. In 1983, this kind of polluting accidents occurred
in Guiyang, one of Chinese city, where the ground water as source of drinking water
was contaminated by leachate of municipal solid waste and resulted in the disease of
bacillary dysentery commonly among residents. (SEPA, 1998)

Waste explosion accidents. Due to lack of gas controlling system, the CH,(methane)
produced in the natural decomposing process results in explosion accidents in
landfills. For instance, Changping Landfill, one of Beijing’s landfills, experience three
landfill explosion accidents in 1995 (SEPA, 1998). It is anticipated that, if the
necessary measures have not been taken, the landfill explosion accidents in dumping
places will increase.

In short, it is obvious that the typical and traditional municipal waste treatment
method in China is unsustainable and will burden future generations. In a cynical
sense municipal waste treatment is for “cleaning cities and polluting villages”. So, the
studies are carried out on Jingshan’s municipal solid waste management as a case. The
proper solution, especially technical solution, taking into consideration of
environmental sustainability, economic affordability and social acceptability will be
analyzed and discussed in this paper.

2. OBJECTIVES AND SCOPES

2.1 Objectives:

The top geal of this thesis work is to ascertain the proper approaches to solve

municipal solid waste problems in Jingshan, especially technical methods. So based

on this goal, the objectives of this thesis are to:

¢ discover the main problems on municipal solid waste management which Jingshan
is facing.

¢ briefly document the features of Chinese municipal solid waste on management
structure, waste characteristics, operation systems and treatment methods.
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¢ describe the general situation of Jingshan’s municipal solid waste management.

¢ comprehensively analyze which technical approach is more suitable for Jingshan
case based on some experiences of leading industrial countries, system analysis,
and economic, environmental and social psychology analyses. The sustainable and
environmentally-friendly sound technology for municipal solid waste will be
strongly recommended.

¢ suggest to carry out the integrated solutions step by step based on the concrete
conditions of Jingshanis municipal solid waste.

¢ simply discuss the obstacles and opportunities of implementation of the integrated
solutions.

The other objective of this preliminary study on Jingshan’s municipal solid waste

management is to provide the references for:

¢ the decision makers of Jingshan municipality,

¢ the urban planners of Jingshan,

¢ the decision makers of international financial institutions which might give
financial support to Jingshan municipal solid waste management project,

¢ the following up feasibility study on Jingshan municipal solid waste treatment
plant.

2.2 Scopes

Scope of waste:

In this paper, only municipal solid waste is studied, which includes three components
such as household waste, street garbage and commercial waste which are produced by
office, restaurants, stores and etc. Municipal solid waste does not include industrial
waste, demolition-construction waste or hazardous waste which are treated separately
by Jingshan municipality. Within municipal solid waste, organic waste, municipal
hazardous waste such as batteries and mercury tubes will be focused.

Scope of waste treatment technologies:

Landfill, incinerating and composting will be discussed as waste treatment
technologies, but recycling is only slightly discussed due to the limited space of this
thesis and not as relevant as the other three to this topic for Chinese cities.
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3. THEORY AND METHODS

The study of municipal solid waste is crucial in the efforts to achieve a sustainable
society. Municipal solid waste is relevant to many other environmental aspects,
including utilities of natural resources, land use, human health, surface and ground
water pollution, air pollution and so on. Successful management is important to avoid
the occurrence of other environmental problems. Municipal solid waste management
as a key role in the development towards a sustainable society must be recognized.

Waste is produced after using natural resources by human being. People have to close
the loop which they made for living in order to mitigate the depletion of natural
resources and to protect our environment. The sustainable solutions will be highly
appreciated in the solutions of Jingshan municipal solid waste management.

3.1 Basic Principle

To achieve the sustainable municipal solid waste management, the sustainability is
considered the basic principle in this study. The specific application of sustainability
in handling municipal solid waste could be waste reuse, recycling, energy recover,
nutrition recover and rational land use through decreasing landfills. By using biogas to
produce electricity or heat which is come from organic contents of municipal solid
waste is a very good example of sustainable solution, because on the one hand, it
solves waste problem and it’s corresponding negative effects, on the other, it saves
non-renewable energy recourses.

Besides, the minimizing environmental effect and from source to solve problem could
be the basic requirements of handling municipal solid waste. So when to choose the
different approaches, which one is the best one with the minimizing environmental
effect should be considered. Source reduction and sorting waste at source can avoid
mixing all kinds of waste and bringing a lot of trouble in the further treatment
processes.

In the analysis and results chapter, the above principle of sustainability and its specific
requirements in handling municipal solid waste will be applied to choose the prior
solution.

3.2 Methods

The below methods are adopted comprehensively in this study:
¢ Literature search and study. Relevant important literature and data are from Lund
University Library, Tyréns Infrakonsult AB Library, The Library of the



