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Summary Report
Solid Waste Management in Flood Disaster Guide

The mega 2011 flood disaster in Thailand began on July 25, 2011. It has had an impact in many
areas and caused 65 provinces to be announced emergency disaster (flooding) areas. Many areas
have been flooded severely and extensively. Some of its major effects include economic, social
and environmental repercussions. The World Bank estimated the worth of damage to more than
640,000 million Baht. Solid waste issue has been one of the problems both during flooding and
since the water level has decreased. Garbage containers floated away, the garbage trucks couldn't
collect waste as usual and solid waste management systems in some local administrations received
damage from flooding. This caused a deposit of solid waste dirtying flooded areas. Additionally,
an abundance of furniture waste appeared after the water level dropped, such as tables and
cabinets, as well as the books and documents that were stored in them. Good practice of solid
waste management guidelines will help the agencies responsible for solid waste management to
prevent and manage flood waste effectively. Including preparation for solid waste management
for pre-flooding, during flooding, post-flooding and rehabilitation after flooding, can help to
effectively and rapidly decrease the risk to the population’s health and relieve the impact on
the environment during that time. The Solid Waste Management Guideline is created for this
purpose by supporting of United Nations Environment Programme (UNEP) and Korea International
Cooperation Agency (KOICA).

1. Problems and impact with solid waste management during floods

1.1 Problems with solid waste management during floods
Problems with solid waste management during floods of local administrative organizations
include:
1) Problems with systems of management administration such as

» Lack of planning.
Problems with hazardous waste from enterprises.

Lack of funds and equipment.
The fact that some personnel lack skills for public relations and understanding
for the public as well as.

» Lack of clear action guidelines or the omission of guidelines.

>

» Problems due to amounts of waste, which are higher than normal.
P

p

2) Technical problems such as
» Lack of appropriate equipment and tools for waste management during floods.
» Problems with transportation during floods.
» Transportation problems when flooded waste gets very heavy.

Summary Report
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3) Problems with regulations
Different regulations on steps for buying, hiring and giving out budget of government
units cause a lack of flexibility for operations and can cause help for the people to arrive too late.

4) Problems with lack of cooperation from the public such
» Waste is not separated as demanded.
» Different types of waste are directly thrown into the flooding water.
» Waste is not fully bundled before throwing it away.
» Feces and urine enter the water directly.

» Feces are put in bags and the bags are thrown away with normal waste or thrown
into the water.

1.2 Impact of inappropriate waste management during floods
Impacts of inappropriate waste management during floods are as follows:

1) Environmental impacts including consequences for surface water, ground water,
air quality and the visual impact.

2) Health related impacts due to animals carrying diseases and causing a spread of
diseases such as dysentery, conjunctivitis and skin diseases; furthermore, people digging through
the rubbish can be hurt with sharp objects.

3) Economic and social impacts such as when the government sector or local admin-
istrative organizations must pay for environmental recovery or the people themselves must pay
for health care or, in the case of tourist places, when fewer tourists come for visits because of
environmental and health related impacts and the income of the people or administrative
organizations thus decreases.

2. Amount and composition of solid waste during floods

2.1 The amount of solid waste during floods
The amount of solid waste during floods can be divided according to three phases:

1) The phase of flooding
In this phase, the amount of waste will increase because waste generation from
every-day activities of the people gets more and more every day and local administrative
organizations cannot collect and take away all of it. This causes the amount of solid waste to grow
bigger.

2) The phase in which the water level starts decreasing
Local administrative organizations can go into affected areas to collect waste from
households and various collection spots. The amount of waste such starts decreasing.

3) The phase of recovery
In this phase, the public starts going back to check the situation and losses due to
the flood in their houses. They will then throw away different broken utensils. There will also
be waste that comes from cleaning operations of local administrative organizations. Compared
to other phases, this is the phase in which there is most waste.

luonIvNIsdaNIsvE:yayawoslun1o:gnne
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Factors with an influence on the amount of waste during floods include:

1) The degree of intensity of the flood.
When it is very intense or when the water levels are very high, the amount of waste
will be very large.

2) The length of flooding.
When the flood lasts long, more objects and utensils in households will break and
the amount of waste will be higher.

3) The areas that are affected by flooding.
If the affected areas are large, the amount of waste will be higher.

4) The characteristics of areas in which floods occur.

If the areas in which the floods occur are urban communities with a large number
of inhabitants, the amount of waste will be higher compared to when floods occur in agricul-
tural areas because the waste will include more furniture, various electric appliances and broken
utensils of every-day life.

5) The characteristics of residential houses.

Depending on if they are one-story buildings or two-story buildings, the amount
of waste will be different. If they are two-story buildings, the amount of waste will be lower
because objects in residential houses can be moved to the upper floors easily and without
problems during floods.

6) The preparation of local administrative organizations and the public before floods.

If preparations are implemented before floods, for example through announcements

to notify the public and objects and utensils are moved to higher spots, the amount of waste
will decrease.

A report that analyzed the composition of waste in flood-affected areas 2011 by the Pollution
Control Department and that dealt with the accumulated amount of waste in flood-affected
areas in 10 areas of six provinces including Bangkok, Ayutthaya, Nakhon Pathom, Nonthaburi,
Pathumthani and Samut Sakhon, which had been affected by floods for about 30 - 60 days
presented the following results on the amount of waste: There were between 11 and 26.7 kg
of waste per household per day. The average amount of waste per household per day was
1892 kg. The figures for waste per area varied significantly because they depend on the
characteristics of each of the flood-affected areas.

Summary Report
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2.2 The composition of solid waste during floods

The composition of solid waste during floods can be divided as follows:
1) Organic waste, which is easy to decompose.
2) Broken furniture or utensils from houses, which cannot be used anymore.
3) Electric equipment and electronic appliances.
4) Plastic / glass / paper.
5) Foam (food boxes).
6) Household hazardous waste.
7) Building material waste or demolition waste.
8) Waste from trees.
9) Waste from soil.

10) Sand bags and sacks.

3. Step of solid waste management during floods

The steps of solid waste management in during floods divides into 3 stages as follows:
» Stage 1 Preparation/planning on solid waste management in flooding situations
which are in pre-flooding stage.
» Stage 2 Implementation during situation and after.

» Stage 3  Evaluations are processed after the water level has dropped by comparing
outcomes with the prepared plan.

luonIvNIsdaNIsvE:yayawoslun1o:gnne
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The plan includes the process of activities as show in Figure 1; each stage consists of the following:

Issue/Topics to be process

_, Preparation/planning on Activities that must be conducted before planning
solid waste management := Assessing the severity of the flooding.
in flooding situation s Study process or guideline on solid waste management
in flooding situation from agencies who have provided
assistance.
sz Establish a special agency center of flood prevention and
solutions.
Activities that must be conducted during the planning stage
s Estimate quantity and composition of solid waste caused
by flooding.
sz To assess capability of local administrations in solid waste
management during flooding.
== Considering capability of local administrations in nearby
= areas and related agencies.
]
g Flood solid waste management plan
o == Solid waste collection plan
g' 2= Waste containers and waste trucks transfer plan.
- sz To protect disposal area or solid waste transfer center.
2= To provide temporary site for solid waste.
2= To provide communication and public relations plan
== Solid waste separation before transfer to disposal plan .
:= Solid waste transferring plan.
sz |dentifying hazardous waste and managing it.
sz To consider disposal solutions for solid waste.
=z Training according set up plan.
Implementation During flooding
During flooding # = To consider the severity of solid waste management
After flooding problems in each area.
= Implementation of solid waste management during
flooding: collecting, transferring, separating and disposal.
After flooding
.= To estimate the quantity and composition of solid waste
left behind.
== Solid waste management after flooding such as collection
and transferring, separation, disposal and rehabilitation of
the temporary site.
— Evaluation # sz Setting Evaluation Committee.

=z Evaluation of successful operation.

Figure 1 Solid Waste Management in Flooding Situation Stage
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3.1 Stage 1 Preparation/planning on solid waste management in flooding

situation

Preparation/planning on solid waste management in flooding situations is detailed as

follows:

1) Activities that must be conducted before planning, consisting of:

»

»

»

Assessing the severity of the flooding will help to estimate possibly affected areas,
as well as estimating the quantity and composition of the waste.

Study process or guideline on solid waste management in flooding situation from
agencies who have provided assistance.

Establish a special agency center of flood prevention and solutions by setting up
the solid waste management committees during flooding.

Activities that must be conducted during the planning stage, consisting of:

»
»

»

Estimate quantity and composition of solid waste caused by flooding.

To assess capability of local administrations in solid waste management during
flooding, including personnel and equipment.

Considering capability of local administrations in nearby areas and related agencies
by creating a list with details of agencies that can provide support in solid waste
management during flooding.

Flood solid waste management plan such as:

»
»
»

»

»

»
»
»
»
»

Solid waste collection plan.
Waste containers and waste trucks transfer plan.

To protect disposal area or solid waste transfer center by building up soil wall or
wall to prevent flooding. Protect solid waste from spreading by nesting around
the area.

To provide temporary site for solid waste when the area is flooded and flooding
may have damaged the disposal area or solid waste transfer center of local
administration.

To provide communication and public relations plan, including determining
information that needs to be announced.

Solid waste separation before transfer to disposal plan .
Solid waste transferring plan.

Identifying hazardous waste and managing it.

To consider disposal solutions for solid waste.

Training according set up plan.
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3.2 Stage 2 Implementation
Implementation process consists of 2 periods,

1) During flooding (the water flooding)
» To consider the severity of solid waste management problems in each area.

» Implementation of solid waste management during flooding: collecting,
transferring, separating and disposal.
2) After flooding (the water level has decreased)

» To estimate the quantity and composition of solid waste left behind.

» Solid waste management after flooding such as collection and transferring,
separation, disposal and rehabilitation of the temporary site.

3.3 Stage 3 Evaluation

After processing the preparation/planning stage and implementation stage during and
after flooding, the evaluation must be conducted and compared with the determined plan. The
evaluation has to cover the following issues at minimum:

1) The result of operations for solid waste management in the flood situation that just
occurred, including collection and transferring, separation (by types and quantities), solid waste
disposal and rehabilitation of temporary solid waste area.

2) The budget for solid waste management during the flood.
3) To assess the negative consequences of the solid waste management system.

4) Problems and obstacles in the implementation of solid waste management during
the flood.

5) Solutions to aforementioned problems and obstacles.

6) The key success factors for the implementation of solid waste management during
the flood.

7) Evaluation of the indicators set out in the plan.

4. Key Consideration for solid waste management during floods.

Waste management during floods should include consideration of the following important
points:

4.1 Health and safety in waste management during floods.

1) For individuals, for example skills and safety of operating authorities and being
careful about diseases, which are due to floods.

2) In terms of methods, including the existence of clear working steps for waste
management, which have enough details so that authorities understand and work correctly.

3) Fortools, preparations must be made for operations and the amount must be sufficient
to do what is needed.

4) Other issues, such as the creation of prevention systems on health and safety issues
of individuals at places where waste is collected or stored temporarily.

Summary Report
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4.2 Integration of people involved in waste management

It is necessary to carry out and integration of all groups of people involved in waste
management during floods including

1) Groups of people who have to do with delivery and acceptance of services such as
the public and companies providing waste management services.

2) Administrators / people supervising local administrative organizations from the area
or on nationwide level.

3) Operators / working staff on the level of local administrative organizations and on
province level.

4) Donators / Supporters such as through cooperation with donators / supporters so
that their help responds to the needs of the public.

4.3 Communication and Public Relations

Effective communication and cooperation with affected people is necessary and those
who must take part in communication include all groups mentioned under 4.2. Points that need
to be communicated clearly must be determined for each group. Furthermore, data and news for
announcements must be divided up for each period of time and communication methods, which
are appropriate for each local administrative organization, must be examined.

4.4 Risks due to hazardous waste during floods
1) Environmental risks: Risks include impact for the quality of water, soil and air.

2) Risks for the health and sanitation of people such as contamination of water with
leachate of hazardous waste, contamination of sources of water when they sink down or diseases
due to hazardous substances.
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