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Today’s lifestyle has never been much easier. We consume so much that we
forget to save. We have spent so much money on things we don’t need
for exchange of conveniences. Those who read Green Line magazine

volume 16 may have thought for a moment that these conveniences will

eventually cause us and our loved ones one or more problems. Today’s
environmental problems are mostly the result of the way we use and
spend on things wastefully. Sometimes you bought some stuffs not
because you need one. If this is the case, they will soon turn to be

something antique and finally become garbage of the house.

Pause for a minute before you are about to pay and think if what you are paying
is something you need. Just think for a moment before spending. You may be savings
so much money that you don’t need to find an exira job. Spend this exira time you

earn with your family to create a better society for the country.

Things, we don’t need, later will turn fo be junk, a huge burden to society to
manage. This thought also holds true for those made of plastics which require longer
tfime for decomposition, or electric appliances that each of us own more than one.
Once becoming waste, they generate toxicity to the environment surrounding us. The
environmental problems may not harm us now but they are gradually threatening us
and sooner or later they are coming back to haunt you. Now, we overlook the
problems until to the point that they canat be solved or require longer time to handle.
And when that time is around the corner, we then turn to look at the problem which

might be too late.

Before gefting to that point, each of us can help by tal
gy
before we buy. Just doing so, we all can considerably help
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Waste is residues from manufacturing process and
consumption. While common garbage and hazardous
waste are increasing annually, they owe the explanation
to such factors as the increase of population, consumer
behavior, and economic and industrial expansion.
Consequently, the waste management is still a critical
problem of the country both in the rural community
and local one and it has shown the tendency to be
the main problem in the future. The amount of wastes
generated from various community all over the country
in 2004 was approximately 14.6 million tons/year (The
Pollution Control Department), exclusive of the waste
not yet disposed of in the trash can, an increase of 0.2

million tons from that of 20083.
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Figure 1 the number of incineration and
landfill systems in Thailand

Situation of Community Waste Management

In 2004 Bangkok produced approximately 9,356 tons
of wastes per day (The Pollution Control Department) or
about 3.41 million fons/year, an increase of 0.01 million
ton/year from 2003. On average each Bangkokian
created wastes of about 1.6 kilograms of waste per
day. The main component of the common waste in
Bangkok is burnable garbage such as 34.2% of food
residues, 20.8% of plastic and foam and 13.6% of paper.

The waste management of Bangkok is carried out
by the Office of Cleaning and another 50 district offices,
which can collect 98.5% of the amount of wastes each
year. For the collection of wastes from household,
industrial plants, and other enterprises, Bangkok has
contracted a private operator to dispose/treat all of
them by the correct method of sanitary landfill. In 2003,
approximately 3.1 million tons of waste, or 21% of the
total, an increase of 0.3 milion fon from 2002, were
recycled, for a campaign, education, regulation
including the support of budget and the development
of the technology of waste separation were encouraged.

For the waste management of the local adminis-
fration, vicinity region, both in the urban and municipal
areas, 106 sanitary waste disposal facilities were built
(Figure 1). Of these sites, 3 of them are incinerators, that
is, Muang Lampoon municipdlity, Phuket municipality, and
Koh Samui sub-district municipality, Suratthani province

and another 103 sites are sanitary landfills. This, as a
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result, enables the urban and municipal areas to dispose
37% of wastes generated. The rest are sfill under
mismanagement such as waste left on the ground,
open-air burning. For areas outside of the municipal
regions, the provincial and district administration
undertake responsibilities for collection and disposal, where
they are still lack of sanitary landfill facilities.

Waste generated, if not collected for disposal, will
become residues creating problems, giving off smelly
odor, and forming unpleasant image., as well as,
becoming germ-culture sites, which in return causes
detfrimental impacts on human health. In the past the
process of waste collection encountered the unhygienic
waste disposal as some areas did not have budget for
the constfruction of waste facilities. Some areas have
the center of waste management but ineffective due
to its lack of management and continuous maintenance.
One means to help resolve the waste management
problem in long ferm is the establishment of waste
disposal centers in many areas of the country, with the
aim of integrating neighboring communities to jointly
eliminate waste. The private operator should also be
encouraged fo play an important role in investment

and operation.

Situation of Hazardous Waste Management

The Pollution Control Department has estimated
the amount of hazardous waste in 2004 to be 1.81
million tons, an approximately increase of 0.01 million
tfons from 2003. They are categorized as 1.405 million
tons of industrial hazardous waste and 0.403 million tons
of community hazardous waste (including 0.02 million
tons of infectious waste). More than 59% of the amount
of waste generated or approximately 1.06 milion fons
are in Bangkok and its vicinities. (Table 1)

Most of hazardous waste from the industrial sector
are generated countrywide but only 50 % of them are
eliminated. This might come from the main factor such
as the cost-based value which some business entities
choose to carry out the disposal operation by themselves
or some want to collect the amount of waste much
enough for delivery to be disposed of in order to reduce

cost. Another factor is the monitor and audit of the

© INIT NIRO
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Table 1 the display of the amount of hazardous waste
based on type and region in 2004

AN TUNTTH Industry Million | Community Million Total
auau/il Area ton/year ton/year percentage
. waztsuuna 0.930 0.136 59.0 Bangkok and its vicinifies 0.930 0.136 59.0
NIANAY 0.099 0.066 9.1 Central 0.099 0.066 9.1
NARZIUBDN 0.117 0.028 8.0 East 0.117 0.028 8.0
MARZIUBBNIAENIUTS 0.048 0.081 7.2 Northeast 0.048 0.081 7.2
MAmila 0.115 0.049 9.0 North 0.115 0.049 9.0
mals 0.096 0.043 7.7 South 0.096 0.043 7.7
it 1.405 0.403 100.0 Total 1.405 0.403 100.0
= o a
NN - ;Ui’)m’)u DuNITRINAN BN AlNE WA, Source : The summary report of pollution situation in
2547 Thailand 2004
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Figure 2 the volume of household garbage

utilization in 2001-2004 )

officers in terms of law enforcement of transporting and
disposal of hazardous waste from one factory to another
that is confracted to dispose of wastes legally. The
amount of 0.69 million tons of waste were disposed of.

For household hazardous waste, they are mostly
under mismanagement as the freatment of community
hazardous waste is processed together with the ordinary
garbage. And people are lack of knowledge and don’t
pay attenfion to hazardous waste separation such as
broken fluorescent lamps, cans of pesticide, old batter-
ies, including electronic waste like computers, cell phones
and cell phone batteries.

For hazardous wastes produced by both government
and private hospitals and public health centers such as
infectious waste, needles, blades, syringes, efc., there
were approximately 16.2 million fons per day in 2003.
The hospital, owning infectious waste incinerators, would
process the disposal themselves. Some leftover
infectious wastes were collected, transported, and
disposed by local administration. They were handled by
10 infectious waste-combustors of the local administra-
tion (9 provinces), that is, Bangkok, Nonthaburi,
Samutsakorn, Suphanburi, Chiangmai, Khonkaen, Songkla,
Phuket, and Chonburi. The Ministry of Natural Resources
and Environment coordinated with the Ministry of Public
Health to set the national waste management and
action plans, which encompass the infectious waste
management, in order fo resolve the problem of infectious
waste in the long run. The plan setfs the guidance that
the local administration should have the separate system

of separation, collection, and disposal of the infectious
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Figure 3 the proportion of the utilization of
agricultural residues and waste

waste from the ordinary garbage but focusing on the
infegration of the same sites, and promotes the private

sector to invest and operate.

Utilization of Household Waste

The utilization of household waste in 2004 was the
recycling of approximately 3.1 million fons or accounted
for 21% of the volume of generated waste (Figure 2),
which was in the form of 0.2 million fons of organic
fertilizer and bio-water ferfilizer, and approximately 2.9
million fons were in the form of sheet residues, paper,
glass, plastics, aluminums, and tires. The recycling method
was being processed under varied activities like second-
hand purchase service, recycling project, waste banks
in schools, recyclable materials shopping complex,
garbage-rice-exchange, composting fertilizer method,
organic fertilizer method, etc.

For the utilization of industrial non-hazardous waste
from the industrial sector, wastes and residues were
recycled at the rate of 40% of the consumption
volume. However, the import of raw materials is sfill
quite high. If waste and residues of the country are
collected and fransformed, it will help lessen the problem
of importing raw materials. For ordinary non-hazardous
garbage from small and medium enterprises, they were
dumped with household waste. For waste from the
large industrial sector, laws and regulation were clearly

applied.

Utilization of Waste from Agricultural Sector

From the data processing of the Office of Economics
and Agriculture, the Livestock Department, Land
Development Department, and Department of Altfernative
Energy Development and Efficiency in 2004, it was able
to estimate the potential recycling of agricultural material
residues of up to 10 kinds, that is, rice, sugar cane,
corn, coconut, palm oil, cassava, peanut, cotton, and
millet. There were approimately 82.23 million tons of
these, 18.60 million tons, or 22.62%, of which were recycled.
Most of the recycling was in the form of alternative
energy/fuel about 15.74%, secondly 2.61 million fons in
the form of animal feed, 0.24 milion tons of organic fertilizer,

and 0.01 million fons of others, respectively (Figure 3).
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Figure 4 the amount of the utilization of industrial
wastes 2001-2004
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Utilization of Waste from the Industrial
Sector

Waste from the industrial sector consists of paper,
glass, plastics, metals, aluminums, and rubbers. In 2004
there were approximately 14.6 milion tons, of which 8.3
million tons, accounted for §7% of the volume of waste
in the industrial sector, an increase of 14% from 2003,
were recycled. (Figure 4)

The beneficial use of wastes from the industrial
sector is mostly through the exchange of wastes among
factories and the exchange of material residues between
manufacturers, importers or distributors (Waste Exchange
System), through Deposit-Refund System, lucky-draw
campaigns via distributors, including repurchase of
broken things from repurchase-second hand business
owners. The details are categorized according to the
industry (Table 2) as follows:

1. The paper industry has the volume of recycling
paper of about 1.3 million fons, 38% of the total of the
paper waste countrywide (3.4 million tons), an increase
of 12% from 2003.

2. The glass industry has the amount of transformation
and recycling of around 1.4 million tons, 64% of the
amount of the total glass wastes countrywide (about
2.2 million tons), an increase of 15% from 2003.

3. The plastic industry has the amount of transfor-
mation and recycling of approximately 0.6 million tons,
21% of the total of the amount of plastic waste coun-
trywide (about 2.9 million tons), a decrease of 5% 2003.

4. The steel industry has the amount of transformation
and recycling of approximately 4.6 million tons, 90% of
the total amount of metal waste countrywide (about
5.2 million tons), an increase of 9% from 2003.

5. The aluminum industry has the amount of
transformation and recycling of approximately 0.33
million tons, 54% of the total amount of aluminum wastes
countrywide (about 0.61 million tons), an increase of 1%
from 2003.

6. The rubber industry has the amount of transfor-
mation and recycling of approximately 0.07 million tons,
19% of the total amount of rubber wastes countrywide

(about 0.36 million fons), a decrease of 1% from 2003.
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Table 2 The amount of the Utilization of industrial wastes 2003-2004

The amount of waste in
the industry (ton)

The amount of beneficial use of waste
in the industry sector

e

Indust
iy Method

Type
2003 2004

Paper 3,997,600 3,352,000 1,053,000 1,275,000 Transformation
Glass 2,009,300 2,202,300 742,5000 37 1,173,300 53 | Transformation/
246,300 12 249,600 11 Reuse
Plastic 2,841,600 2,889,600 746,600 26 603,500 21 | Transformation
Steel 2,632,900 5,153,000 2,139,000 81 4,648,800 90 | Transformation
Aluminum 575,700 606,000 306,400 53 328,400 54 | Transformation
Rubber 356,000 361,700 47,500 13 42,000 12 | Transformation/
24,400 7 25,600 7 Reuse
Total 12,413,100 14,564,600 5,305,700 43 8,346,200 57

Source : The summary report of pollution situation in Thailand 2004
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From the above data of the beneficial use of
waste from the industrial sector, it has found out that
most of the industries have the increased rate of the
recycling, except the plastic and rubber industries,
having the reduction rate of recycling. The guideline of
promotion should be undertaken in many concurrent
methods, such as, waste-exchange system among
factories, the establishment of transforming plants, and

the promotion and campaigns, etfc.
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Problem and Trend of Waste Management
in Thailand

In developed and developing countries, they are
paying more importance to environmental conservation.
The environmental policies, and political, economic and
social measures along with the international trade are
connected. For example, the countries in the EU have
employed the ISO 14000 or the Unites States of America
have posed the tfrade barriers concerning the environment,
including the globalization frend stimulating the many
groups to be more concern of the environment.

Thailand, one of the many countries, is facing the
environmental problem, particularly the waste manage-
ment. The waste management of Thailand should control
the volume of waste generated both from the community
and industrial sectors, by encouraging the reduction of
wastes. The reuse/recycling of waste has affected the
reduction of natural raw materials in new production,
along with the decrease of waste management cost
and waste management facilities cost. The overall of
waste management in Thailond can be summarized as
follows:

1. Though the disposal of community waste, hazar-
dous waste from the industrial sector, infectious waste
from public health centers, waste from the laboratories,
and hazardous waste from overseas is under operation,
the overall of waste disposal is not qualified. That is, the

disposal of wastes in many communities are not properly
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managed in accordance with the sanitary standard
and environmental conservation; the disposal of waste
in the public areas still exists, leaving it as the breeding
sites for insects, rafs, and carrier-disease animals, includ-
ing creating smelly odor disturbing community, or the
sanitary of waste disposal in the industrial sector has not
yet been widespread. The industrial sector currently has
produced 3 million tons of non-hazardous wastes and
1.24 milion tons of hazardous ones, but the sanitary
waste disposal of no more than 500,000 tons of wastes,
40% of the fotal, are under operation. This indicates
that most of hazardous waste from the industrial sector
is improperly disposed of. Most of local administration is
inefficient in handling the infectious waste disposal. It
has been found that most of the public health centers
particularly in the private sectors do not have their own
infectious-waste-combustors, that is, the disposal of
infectious wastes is not processed at its origin and the
collection of infectious waste of the public health cen-
ters are improperly handled, causing the mix of some
of the infectious waste with the ordinary ones.

Moreover, there is continuous import of products or
those considered hazards from overseas as raw materials
for domestic production, without strict control. The material
residues from those goods or products are hazardous
wastes to community and the researches of laboratories
form both government and private sectors and institutions
use hazardous chemicals, which might be disposed to
public areas without the appropriate technical method
of disposal.

2. The rate of all types of wastes is in the rising
frend, so does the waste generated from the business,
frade, and industrial sectors due to the economic
expansion’s rate. This trend owes to the lack of economic
fools o encourage people, schools, educational institutions,
community, and private businesses to reduce the volume
of waste and promote its reuse/recycling. There are no
measures in promoting the second-hand repurchase
business, packaging residues, and excessive materials
that are difficult to dispose. Also there is no clear policy
from the government based on “the pollution creator is
the one who pays,” as set in the Development Plan

Number 9 fo motivate us to reduce the amount of waste
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and promote its reuse/recycling.

3. The waste disposal laws have regulated many
agencies to be held responsible for waste management,
thus, creating frustration and behavior deviated from
the social rules among people and private sectors which
are abided by law. As for the officials, who are responsible
for waste management, are also confused of their
authorities and duties, and there is the problem of
coordination between agencies involved both in the
central and local administrations.

4. The cost of waste disposal technology remains
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high and the hygienic manufacturing process has not
yet been widely supported. The cost of technology of
waste disposal widely deployed in Thailand today, such
as landfills, combustors, and composting, remains high
and most of them are under patent form overseas, thus
creating burdens to the cost of local administration
and private sector of Thailand. It is, therefore, necessary
to find the cheap., effective, and sanitary technology
fo dispose of wastes as set by the Pollution Control
Department.

5. People, local community and private organizations
have not yet been promoted to be part of the waste
management with the government sector.

6. People in general are still lack of knowledge in

waste management ranging from the separation of
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waste, the reuse/recycling of it, and the establishment
of waste banks, including responsibilities and disciplines
of waste in the public.

7. The problem of waste management from the
industrial plants exists. Dumping waste from the manu-
facturing process to the environment is detrimental,
though these wastes might be useful for other industrial
plants. And most of industrial factories donat adopt the
use of clean technology and the manufacturing process,
creatfing excessive energy consumption and increased

of industrial wastes, harmful fo the environment.

Summary

The problem of waste in Thailand is still on the rise
though the waste disposal and its reuse/recycling have
been increased. The policies and measures of waste
disposal, focusing on the maximization of effective waste
reduction, have succeeded at one level but the long-
term solution to the waste problem heavily counts on
the cooperation and consciousness of all the people.
Organizations, therefore, both government and private
sectors should cooperate in promoting consciousness of
cleanliness, littering in proper places, separation of waste
before dumping in the dumpsters, for Thailand to be a
better, cleaner, beautiful, and better-environmental place

for living. People are happy and so is their quality of

life. '
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Electronic Waste-a threatening peril
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Wherever we look-on the bus, on the road, at home, in workplace,
everywhere, we see a picture of people using mobile phones as if it's
everyone’s routine. Once being awake, first thing people in a big city
touches, if not a mobile phone, is either a TV remote control, or an air
conditioning remote control. All around us is electronics equipment. We
only see one side of a coin, that is, conveniences and benefits. But

there is another view we might overlook... 'Do you know that hundred

thousands of cell phones and computer will be buried in landfills and

burnt annually? The amount of this electronic waste of the world is

| UML 1990

increasing drastically with 20-50 million tons a year.
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“Electronic waste” is not limited to only cell phone,
but also included other electric appliances. We today
are having fun and excited of the use of tfechnology so
much that we forget that the excessive convenience of
these will in the near future become the environmental
problem, a payback to us. Many of us own a hi-tech
cell phone but use only the features of ringing in and
out or sending SMS. A full effective capacity of the cell
phone has not been fully exploited. Or come to con-
sider things around you; what are electronics equip-
ment and then list them down. You might find some
intriguing figures and realize you own excessive elec-
fronic tfool more than you need. This shallow thought is
creating the secure fundamental for the problematic
environment in the future. The coming catastrophe is
hiding itself in the dark, not yet exerting its power until
the day it's difficult to be dealt with. And that is when
we come into the readlity of perils the electronic waste
causes.

We today use landfill as a method of waste disposal,
which unavoidably contains electronic waste. These toxic
substances will linger to the environment and definitely
bounce back to human.

The groups at risk of hazardous substances exposure

include workers in facilities producing flashlight and battery
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or waste workers, scavengers, and people living around
the waste disposal facility. These toxic substances can
be absorbed intfo the body through breathing of dust
and vapor or eatfing food that is contaminated by the
said substances or absorbing through skin.

For people in general, they should be careful when
using and eliminating this electronic appliances, for
example, do not reuse decayed electronic equipment,
do not dispose its residues into water source, sewage,
or burning and avoid direct contact with broken elec-
fronic residues, which cause direct leakage of chemical
substances because these electronic tools as well as
printed circuit boards contain heavy metals and chemi-
cal substances as constituents, which are detrimental to

health if contact in long period.
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Table 1 The average life span of electric appliances and electronics products

NABN TN/

Product

Ingvimyd / Television

18NS L IULaRe/
Average Life Span

YV @

pLelu / Refrigerator

\ATRENE / Washing machine

\A3091l5uaInA / Air Conditioning

\ATeAaNNaIAas / Computer 7 syears
aapaNAlAasuLy CRT / Cathode ray tube-computer monitor 9 1/years
\radlnsAnyilatia / Mobile phone 2 t/years
WURLABTINIANYIRanie / Mobile phone battery 1 1l/year
& |
M@fﬂm\lgﬂmi 1R / Fluorescent lamp 1 1/year

onulwane / Battery
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Examples of Heavy Metals of Electronic
Equipment as Constituents

Lead mostly contains in battery. Other electronic
appliances contain lead include printed circuit board
(PBC) containing 50 grams of lead per square meter,
cathode ray tubes (CRTs) of a computer monitor con-
taining about 0.4 kilograms of lead, a felevision set
containing about 2 kilograms of lead, and a fluorescent
lamp also containing lead.

Cadmium mostly found in printed circuit boards
(PBC), resistors, and cathode ray tubes, etc.

Mercury mostly found in controlling on-off switch,
printed circuit boards (PBC), lamp, and mobile phone,
output monitor of all electronic equipment, etc.

These electronic equipment and batteries, if
improperly managed, might contaminate water source,
soil surface, ground, and in the atmosphere and then
spread to human, vegetation and animals, at the end
causing pollution and hazards to human. Such tfoxics
and perils are not effective dll af once but slowly accumulate
its intense severity and explode like a time bombing.
They are just waiting for the right tfime to explode so
abruptly that we are not prepared for it.

In Thailand, the survey of the amount of electronic
waste hasn’t been carried out (Waste Electrical and
Electronic Equipments : WEEE) but the statistics of the
number of domestic electric appliances sold and the
amount of imported electric appliances and components
from overseas are compiled. While considered the
amount of these with the average product life span of
each type of electronic equipment, the estimates of

the volume of waste in the fu’rL_Jre can be determined.
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easier for recycling and contain the proportional rate
of components that are recyclable as imposed by law.
The law also prohibits the disposal of old electric appliances
similar as general waste, requiring the systemic storage
for further recycling or correct disposal. For the United
States of America, no particular provision on the electronic
waste management has been issued. However, such
manufacturers as Sony, IBM, etc. are voluntarily open
for the return of electric appliances for recycling, aiming
at building good image of the company environmental
conservation.

The disposal of electric appliances and electronicsf
residues in Thailand is still lack of proper management.
90% of the total amount of WEEE has been dumped
tfogether with the community waste at the landfill sites,
which are not designed to sup_por’r the hazardous waste.

Some oﬁ-speb ‘products cnre' kept as waste at the
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manufacturing facilities without any operation. As common
people, we can help solve this problem by segregating
the electric appliances and electronics’ residues away
from the common garbage and dump them info the
designated dumpsites or retumn them to the manufacturers.
Currently, the Pollution Control Department in conjunction
with involved agencies repurchases battery residues by
setting up the repurchase location at the mobile phone
operators’ shops and at many payment points.

If the Thai people do not cooperate from now, the
electronic waste generated in the future will inevitably
pose detrimental impacts to us. Together we help, for
the bright and safe future. '
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Green Line Magazine, Volume 16, is presenting
the content of electronic waste, if not properly managed,
it will definitely pose the environmental problem in
Thailand. Thailond has an abundance of electronic
waste, some of which are luxury products generated
«TOM excessive use from us such as cell phones that
tl eﬂc‘rively purchased on a fashioned basis, but
we forget that we have already created an electronic
.]t fin our society.
Green Line magazine would like you to meet
the perspective of the director of Soffware Industrial

Zone or.commonly know as Software Park Thailand,

Khun Suwipha Wannasa

Primary
Business
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Electronic Waste - Through Software Park’s Perspective

Once reading your scope of questions, | have o be excused. Most electronic
waste are hardware but Software Park are committed in developing and promoting
software industry, that is, the development of soffware program, which causes
small amount of electronic waste. But in the perspective of academicians, we
are concerned of this problem, too. The way the soffware can help resolve this
issue is fo upgrade version of software to enable existing computers and information
technology systems to function more effectively without the need of purchasing

the new one, which is a factor in creating more electronic waste.

What is Software Park?

Software Park is an agency established in accordance with the resolution of
the Cabinet in 1997 with single mission, that is, fo support the software industry in
Thailond to be strong and proudly have its place in the world soffware community.
The software industry is actually the motivational enabler for other industries,
adding values and increasing competitive capacity in the international market.
Software Park’s roles, therefore, are transferring technology and educating high
technology development, and stimulating the adoption of proper use of IT in
other industries, in order to enhance the effective performance, reducing production
costs and at the same time providing better service to customers. In addition,
Software Park supports the Thai software business owners to expand their market
both domestic and overseas. Now, Thailand is moving towards to the era of
Knowledge-Based Economy, 5e is required; e-Education, e-Ecommerce, e-Government,
E-Society, and e-Industry, all of which are the main factors driving economy.
Therefore, the software capacity building is a critical issue of Thailand. If we
consider the statistics, the soffware expenses and service costs merely increase
20-5% annually. In 2003, the approximate expenses were 29,000 million baht. 70%
of this figure was from import. Though currently we are importing, considered in
the future, once the market expands and we are able to develop the Thai
software to be alternative choice. We then can further our domestic software
market. And more important the software should be developed to properly suit
the need of Thailand. The Thai people play an important role for this part and
the business value is enormous.

Software Park, additionally, supports the use of IT in the industrial and other
business sectors. Soffware Park has experts in soffware program development but
how to be applied to each industrial sector needs a study of the operational
process of each type of business and must know the nature of each industry, as
well as, the understanding of each type of business. Consequently, another role
of us is to pair up the 2 sides of the business, a programmer and a business
owner, and promote the use of IT for cost-effective investment. We are stimulating
the use of IT in tourism, textiles, and food industries, through continuous training,
and providing IT consultancy service to different industrial sectors, including the

existence of www.smartindustry.org website to educate the application of IT.
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What is the statistics of computer usage and its prediction
in the country?

The Association of Thai Computer Industry, ATCI has gathered the
statistics and made predictions according to the table in the docu-
ment. But from my perspective, there are quite a lot of equipment that
soffware can be applied such as computer, cell phone, pocket PC,
etc. All of these equipment use soffware, which is called Embedded
software. But in Thailand we just started to support more of it in this
area. We had previously focused more on the consumption aspect.
From the rate of the growth of hardware, 3 private organizations, that is,
DELL, IBM and HP, have the total sales of approximately 60 million
computers in Thailand.

Thailand, in addition, has more than 30 million of cell phones. The trend of
cell phone shopping is going in the direction of influence from the marketing
games and fashion. Not only that the technology has been rapidly changed but
also do the preferences and fashion of the people. Thus, the production of this
electronic device has less life span, creating an unnecessary electronic waste in
Thailand. From the statistical figures, it has expected the use of computer to be
new computer every 3-5 years, while every 18 months of new cell phone. If
considering the product life span, for example, Dell has announced that the life
span of hardware in Thailand is 5-6 years, but each one will buy a new computer
before its expiration of use that the manufacturers have guaranteed. IBM has

informed its computer life span of 7-11 years.

What is your perspective towards the electronic waste
situation in Thailand?

The Thai people have not yet realized this problem but not for long we will
see. As long as the subconscious of Thai people remains towards catching up
with fashion or the unnecessary exchange of new hardware or the ineffective
use of the device, the electronic waste in Thailond is unavoidable. Today not
only the government or business sector that has computers, each house has one
computer as well. The support of cheaper computers and rapid technology
development are factors of creating electric waste in the future. Therefore, if we
consider the current situation, it is estimated that in the future the electronic
waste problem will be chosen as a hot topic on the agenda.

Additionally, the second-hand hardware accessory market is expanding fast.
We collect the garbage of other countries. Foreign countries are free. Developing
and undeveloped countries purchase its electronic waste, no need to waste of
time of disposal. Their waste at home becomes valuable. Thailond should have
the regulations concerning this issue to impose the control of which waste can
be imported. However, the Thai tariff measures do not support this scheme. If we
separate the substances, the tariff will be imposed. So it is easier to export them

to other countries for separatfion. Thus, no one does the business in this area.
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Apart from the tariff of importing remnants, the customs tariffs are also imposed.
We are lack of investor in the electronic waste management. There are many
companies overseas who are well off from the electronic waste management.

We should promote more of this type of business.

How is the electronic waste management in Thailand?
For the government sector, | have seen the campaign of garbage separation;
the hazardous chemical substances in the grey dumpster with orange lid. And in
the private sector, DTAC has DTAC shop dumpsters for dumping old batteries but
there are much fewer shops than volume of waste. There should be more of
management and campaign for people to know and build awareness. For
example, do you know that the garbage from each household that are not
separated before dumping can cause pollution to the environment around his/
her? Or we can explain in figure if we can reduce the contaminated wastes or
unnecessary garbage, how this can help the nation and preserve the health of
their descendants. Show them the figure. It is similar to that of energy conservation
campaign on the use of 36-watt fluorescent lamp or set the air conditioning at
25 degree Celsius. People will understand more, if it is presented in concrete
facts. For example, the environmental academicians have already realized that
the disposal of electronic waste takes about 30 years and the budget of
concrete landfill costs 30 million baht and its usage is around 30 years and the
maintenance cost is 10,000 baht per month. If considered in terms of figure, you

come to realize that this costs enormously.

What is the cause of electronic waste in your point of
view?

When the developed countries enter the information age, the communication
is a vital tool in stimulating the economy. And all of the communicative devices,
whether be cell phones or computers, all electric devices, are essential to the
development of the country, the government sector, business sector, and household
sector. However, one thing we can do to help the society as a whole is the full
deployment of the equipment and use as necessary. In the perspective side of
the manufacturers, they should create the conscious to the society to use only
when necessary. They should not only think of sales revenue but also the
consciousness to the society, giving the equal importance at the same time, and
expressing their social responsibilities in terms of electronic waste disposal that
they produce or sell.

The popularity of second-hand products both domestically or overseas is
also the import of electronic waste intfo the country. Though the second-hand
products are cheap, their life span is shorter. That means Thailand will have

tremendous electronic waste not too far from now.
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How do the foreign countries solve the problem of electronic
waste?

In Europe, Waste from Electric and Electronic Equipments, WEEE, exists. They impose
tariffs on creators of pollution and promote the separation of garbage. However,
Thailand has not yet had this measure, which should be considered immediately.

In Japan, if remnants of 250,000 cell phones from all over the country are distilled,
1 kilogram of gold is obtained. Moreover, the printed circuit board, PCB, of computer
has valuable metals in components, that is, gold, palladium, and copper, which can be
distilled info gold and palladium, approximately 50-100 gram per ton of each, and 200
kilogram per ton of copper.

Thailand itself should create values from the garbage or pay more attention to Life
Cycle Assessment, LCA. Japan and Korea use LCA, which will assess the life span of
electric devices by choosing the materials which have almost the same life span to
assemble one product so that their life span is expired at the same time. The enforcement
of tariff measures should be a key point in creating consciousness for the use of
electronics because the manufacturer will look for the manufacturing method of higher
quality products to reduce the electronic waste generated. If the user needs high
technology products, the expense to society has also been increased.

In China, the regulations of prohibiting the import of electronic waste are stringent.
They don’t allow their country to be the landfill of other countries. But in Thailand, this
regulation is not clear.

In Finland, the use of laser tfechnique in distilling electric waste component is
employed, focusing on the Cathode Ray of Tubes in the television set and computer
screen. The distilled parts are perfect, unleaded, and can be completely recycled. For
example, 40 kilograms of television can be disassembled to reuse of its internal components
up to 28 kilograms with merely 2 kilograms of waste. They have developed ‘“laser
system” in order to be able to recycle these equipments effectively. They can distill
materials from Cathode Ray tubes and reuse at 5 to 10 times faster than that of the
regular method. And more important this recycling process has not posed any toxics or
confaminants in the environment. In addition, the process of distilling metals and
plastics from the computer screen has been developed. The technique of disassembling
glass from the Cathode Ray tubes with laser has already been patented in Japan, the
United State of America, and Europe. This application is a part of innovative campaign
program in the country under the Office of National Technology of Finland.

The solution to the problem apart from regulating the measures is the innovative
method and promoting these innovations, enabling the reduction of electronic waste.

In Singapore, Citylaya Company is the biggest center of recycling of the world.
They make more than USD 139 million of profit from the industry of garbage separation,
building the network in more than 14 countries. They use human forces to separate the
waste before being transported to the factories due to the cheap labor cost. If we
support this type of industry, adding values to garbage, we are more advantageous
than other countries because we have the cycling network around the country. This is a

distribution of income to the local.
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What is the guideline of electronic waste solution in your
perspective?

As mentioned above, the regulation of clear measures, adding values to waste
such as the distilling of metal, the support of ftariff, giving incentives for business
enterprises to invest in the waste management industry, is a must. On the contrary,
those who create electronic waste should pay higher taxes. And the innovative waste
disposal should be encouraged or the recycling center of the country with networks in
different provinces should be founded. It might be a joint venture between the government

and business sectors.

How Software Park can play a role in this solution?

The mission of Software Park is to promote the use of software to provide solution
for any questions both in ferms of business and societal aspect. For joint solution,
Software Park is able to support the development of waste control software. Before the
equipment we bought furns intfo garbage, we can use this software to detect where it
is and which materials can be taken out or disassembled or are at the stage of disposal.
We can assess the situation in advance that how much electronic waste there will be in
how many years, in order to prepare the solution.

In the future, we may support the set-up of computer-upgrade center to help
people to be able to upgrade their own computer basically fo enhance the effective
use of computer. There is a current program that can be used for upgrade by

downloading from different websites free of charge.

For the readers

The problem of electronic waste will definitely exist as it grows in accordance with the
economic development of the country and the world. Once realizing this, the methods
and measures for this problem should be set. The formation of measures or policies
should be under the responsibility of the government sector who has already acknowledged
the importance of this problem. For the people’s part, the sense of unnecessary
electronic waste creation and the full deployment of the equipment should be immediately
engulfed. And they should be reminded that before changing the new hardware, the
new software should be done first. Software is the computer brain, a computer inteligence
enabler. Do not always purchase new computers. One house with 2 computers is a worry.

I’d like to emphasize on the consciousness, that is, if we consider the environment
as something that doesn’t belong to us, we will become part of the waste. We should
create common sense that the environment belongs to our hand and has impacts on
us and those we love. If we have the mind set like this, the cooperation will exist in the
organizations as a whole. The use of tfechnologies will be under careful consideration

and sufficient for your own use as necessary. '
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Toxicity of Cell Phones
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Has anyone currently not known mobile phones? Even the farmers from highland or
hill tribes use cell phones. Data from the National Statistical Office has indicated that
Thailand has 16.55 millions of mobile users country wide” measured from the number of
mobile user regisfration only. When the use of this product has expired, this means that
Thailand will have had more than 16.55 millions of electronic garbage of cell phones.
This is just a roughly thought excluded of the change of newer model of mobile phone
and the use of broken one but the user uses the same old number with the newer phone.
This means 1 mobile phone number may be used with 2-3 mobile phones, which in tumn
means that 1 mobile phone number has 2-3 historical mobile phones at home. This does
not include batteries and other accessories. The more you think, the more you imagine of
the picture of loads of old broken mobile phones piling up in this land in the future.

What can we-do while foreseeing, this forming disaster?
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The remnant of cell phones belongs to the group
of WEEE (Waste from Electrical and Electronic Equip-
ments) meaning the remnants of tools or devices that
use electricity or off-spec magnetic field or expired or
out of date. It can be classified info 10 caftegories as
follows

1. Electric and electronic devices in a large house-
hold such as refrigerator, cooler, washing machines,
washing dishes, etc.

2. Electric and electronic devices in a small house-

hold such as vacuum cleaner, ironer, toaster, electric

shaver, etc.

3. IT devices such as computer, mainframe, note-
book, scanner, fax/telephone, mobile phone, etc.

4. Consumer electrical and electronics assemblies
such as radio, felevision, camera and video recorder,
electric musical instruments, efc.

5. llluminating devices, such as, fluorescent lamp,
sodium light bulb, etfc.

6. Medical equipment system
7. Measurement or controller devices such as smoke
detector, temperature controlling device, etfc.

8. Toys such as game boy consoles,
electric or electronic toys, eftc.

9. Electric and electronic tools, such as

toldun aifau-Tooou ainaulwans
Banasoanlsd (AgO) na:duq ii
dUIBLNNGY 9l 2544 wdu
14,424,236 ridu 10U 25,494,764 fidu
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drills, electric or electronic saws, efc.
10. Automatic vending machine such

as automatic beverage vending machine, efc.

N © YUz BOUATIHTININIANYINTD - ULAADT UAzUUINNNITaANITIuLsEnAlNg, NTNAILANNANY, 2547

Source : Toxic waste of cell phone-battery residues and guidelines for cell phone-battery residues disposal management in

Thailand, the Pollution Confrol Department, 2004
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° The Thai Farmers Bank Research Center has esti-
mated the most used accessory devices is battery, at
about 1.73 batteries per 1 mobile phone number on
average, while the runner-up is headphone/small talk,
mobile phone cover and case, respectively. Mobile
phone users are able to purchase mobile accessories
at the mobile phone network service centers, agents,
the call center of mobile phone operator centers, and
other mobile phones shops with a variety of products
either the copy one or the low quality one. The mobile
phone battery is the most purchase products with the
market value of no less than 1,800 million baht in 2004.

Moreover, the accessory market has been increas-
ingly developed proportionately with the growth of the
mobile phone market as well. The market consists of
the sales of the genuine long-lasting accessory with
higher tag price, and the sales of the used and fake
shorter life span one but demanding lower price. However,
the factor supporting the growth of genuine accessory
market in 2004 was the tendency of the price reduction
due to the reduced import tariffs. The import tariffs of
mobile phone batteries were reduced from 40% of the
value to 15%, effective since 2004. In 2005 it will be
down to 10% of the value according to the announcement
of the Customs Department. This tariff reduction has
affected the increased use of genuine mobile phone
accessories.

The positive impact of the use of genuine accessories
is not only the reduction of the chance of danger from
using off-spec accessories but also the reduction of the
amount of electronic junk or mobile phone junk, for the
genuine accessories last longer in usage. The materials
used in production of the original ones are qualified for
Intfernational standard, while the fake ones may use
unqualified materials, causing leakage of chemicals used
in the production and posing hazards and having shorter
product life use.

However, the users must fry to study the accessory
manual in order to use them effectively. For example,
the recharge of each type of battery is different in
charging duration and type of charging if not followed
or improperly conformed, it may pose danger to the

users or ifs life span may be shorter than it should be.
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Therefore, the study of product usage is necessary and
should not be neglected or over-looked.

If you are questioning how this minuscule mobile
phone can contaminate the environment when
becoming an electronic junk after being dumped, then
you should know its components. When we dump the
mobile phone, the chemicals and its components are
furned info waste lingering in the environment as well.

The constituents of mobile phone are:

1. The body consists of printed circuit board (a
valuable metal and hazardous substances exist such as
copper, gold, gallium arsenide, antimony, beryllium,
asbestos made of bromine, cadmium, lead, nickel,
palladium, silver, fantalum and zinc) liquid-crystal display
panel (LCD) (there are many types of liquid-crystal
display components and pose different level of hazards)
speaker and microphone (very small in size but consisted
of heavy metal in composition) masks or those covering
the phone (made of polycarbonate or acrylonitrile

butadiene styrene plastics or the mix of the two) pressing

fagazans udsznavaumsalaguininuawunnasianlszqluile

The percentage of hazardous constituents by weight of rechargeable battery

wAALEeN-Cadmium 6-26
Hiniia/ 191lsznautiniia-Nickel/Nickel compound 11-30
“ane”-Zinc
NaduAd-Copper
laueas/ 171U5enaulALBaR-Cobal/Cobalt compound 0-2
uaanH ~Manganese
argAifien-Aluminum

2s1sznavalies-Lithium compound <3-10
WANNaN-Steel 1-25

Indladadsu ‘V\IQ 28lsa-Polyvinylidine fluoride
FinvinazaNe@uyiad-Organic solvents

Asuau/unslws-Carbon/graphite

30-50 HusilainsnnFunny
some but unidentified quantity
5-20
2=19
2.5-8 <25
0-2 HustlainsnnFuny
some but unidentified quantity
0-1 2-10
0-1 <25
1=25 15-30
0-5
10-20
3-30

AN © YEEYBNL HOUATIETININTANYINOAO - ULAADT UAUUINNNITAANTIULTENALNE, NTNAILANNANSY, 2547

Source : Toxic waste of cell phone-battery residues and guidelines for cell phone-battery residues disposal mangement in

Thailand, the Pollution Control Department, 2004
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is the organ that is exposed to substance. Those who
continuously receive this substance from inhaling will
develop Beryllicosis disease which affects lungs. If exposed
to the skin, it will cause severe wound, abnormal function
of thyroid and endocrine glands, accumulated in breast
milk, bloodstream and transferred in the food chain.
The Toxicity of arsenic, used in the circuit board, causes
disruption of the nervous, skin, and digestive systems. |If
exposed in large quantity, it might cause death.

The Toxicity of nickel, a baftery component, has
nickel dust which is classified as animal tested carcinogen
and might cause lung cancer in tested animals. And it
might have impact on the reproductive system as well.
The chronic result from nickel exposure, moreover, is
allergic to skin, which is skin burn, itching, rash, and
allergic to lung, similar to asthma and chest tight.

The Toxicity of Lithium, a component of battery, is
harmful when taken, inhaled, or absorbed through skin.
This substance severely damages the tissues of mucous
membrane and respiratory system, including eyes and
skin. The inhale causes convulsion, inflasnmatory of larynx
and bronchi, chemical-related pneumonia, and lung
edema. The symptoms while exposed to substance are
burning pain, coughing, wheezing, infection at the upper
bronchi, repetitive breathing, headache, nausea and

vomiting.

Guidelines of Cell Phone and Battery Disposal
The government sector has foreseen the potential

threats that it may occur so it has initiated the Recovery

of Battery and Cell Phone Remnants Project, requiring

the support from those involved as follows:

Business owner, manufacturer, distributor and mobile
phone operators are required to:

- Set the location to return deteriorated cell phones
or batteries with the help of cell phone distributor, shops
or payment service, which is located around the country.

- Collect the remnant of mobile phones and batteries
and transport them to be disposed of by the waste
disposal plant (Factory Type 101, 105, and 106), which
are legally registered.

- Mobile phone operators with the cooperation of
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mobile phone and battery manufacturers and importers
in the form of partnership cooperation are responsible
for the cost of the disposal of cell phones and batteries,
which are eliminated at the waste and unusable materials
disposal plant (Factory Type 101, 105, and 106), which
are legally registered.

- Support and promote of the return of non-used
or worn-out cell phones and batteries to the location of
disposal to customers and people.

- Support and promote mobile phone users to
gain knowledge of the correct and effective method
use of mobile phones and batteries for longer product
life span.

Apart from the toxic chemical substance of the
mobile phone and battery components, the use of
mobile phones also causes a number of diseases. Today’s
children even in the elementary level use mobile phones.
Before your handing of mobile phone to your children
and even to yourself, you might as well read the article
published in Matichon Newspapers, dated 24 October
2005, and then reconsider the use of mobile phone
more carefully. The arficle stated:

Dr.Theerawat Hemachutha, a nerve system surgeon,
Faculty of Medicine, Chulalongkorn University, revealed
that the research team at Harvard University has con-
ducted research on how the use of mobile phone has
long-term effect on human health. They have found
that the use of mobile phone has impacts on the
change of human cell’s level, causing the deterioration
of DNA repairment of the body, and the potential of
lump or brain cancer and found that there is the cor-
relation between brain lump and the use of cell phone.
That is the patients with brain lump have the lumps af
the same side where they use the cell phone. If using
the cell phone at the right hand side, the brain lump is
found at the right side. Inside the lump, a special cell
found only in the mobile phone user is deftected.

Additionally, the Consumer Protection Bureau of
UK has issued the warning to people especially teenag-
ers under 16 years old should not use the mobile phone
as it is believed that during that age, the brain of the
teenager has not yet been fully developed. Their skull is

not thick enough to bear the impact of magnetic
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wave I6E;rddgggge*rivi’ry from the mobile phone. In the
foreigni.countries, there ore‘-rlecommenda’rions for those
who mu?r,l the mobile phone 'ifglegulorly, to use hand-free
occessorié"s-_l’ro maintain some, distance and rafte of
mobile usogéno‘lw‘dy from the brain At the same time
a lot of ConTroi'lersiol concernlng of how the use of
hand free can much lessen the |mpac’r of cell phone
to the brain, exists. As ’rhe power of h'mogne’nc wave
from the mobile phone; is .greotes’r when call ringing,
which during that time ’Fﬁe qr_n‘gnno will give off thé —,
power to fransmit the signal. The\rg%Gr_é,‘x\Q/lhen neceéds-ari_liﬁ
used, it should be used to the maplmum And when |
there is a call ringing. press the recelvé bu’r’ron o_vf/gy
from the body and for safety reason slowly pm:k_lj up to
the ears. This is because the impact from the use of all
kinds of cell phone operators or brands does not show
immediately but it will be accumulated in the long

term.

Though the use of mobile phone is necessary nowadays,
it is definitely harmful to health and environment in the
future. Once realizing this, the easy alternative way is do
not use or purchase cell phone in fashion like luxury
goods but purchase with necessity. One way to help
lessen the burden of electronic waste and solve the
problem at its root, is to promote the campaign to people
to raise the awareness of the shopping habit by reducing
and stop purchasing luxury goods. Just doing this
enables you to improve your quality of life in every
aspect both in terms of economic and environmental
side and for your descendants to have the better

environment. '

Reference

Toxic waste of cell phone-baftery residues and guidelines for
cell phone-battery residues disposal management in Thailand,
the Pollution Control Department, 2004

2. www.nso.go.th

3. www.pcd.go.th
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pad and carrying signals

2. Adapter for battery charger has copper wire covered
with plastic as main component with other components
of gold, cadmium and asbestos in small quantity.

3. Energy Sources/Battery generally is the recharge-
able one. They are nickel-cadmium batteries (Ni-Cd),
Nickel-Ferrus batteries (Ni-Fe) and Nickel-Metal Hydride
batteries (Ni-MH) until the current one that uses Lithium-lon
batteries (Li-ion) which can store higher electric amp
and be recharged while containing electricity but the

cost of some model remains high.

Toxicity of Mobile Phone and Battery Remnants

Once cell phone and battery remnants together
with household garbage are disposed of and time has
gone by, the cover of cell phones and batteries will be
deteriorated or corroded. Deteriorated chemical sub-
stances will then be released to the environment and
this tfoxic will linger in the ecological and food chain
systems, through soil, water and air, causing various
hazards as follows:

The Toxicity of Lead, a component of solder with
fin in the circuit board, causes the destruction of central
nervous brain system and blood system, the kidney
function and reproduction, and the development of
child’s brain. In addition, it can be accumulated in the
atmosphere and has immediate or persistent impact on
plants, animals and microbes.

The Toxicity of Cadmium, a component of some
types of battery, can be accumulated in the body,
particularly in the kidney, causing damages to nervous
system, affecting the child development and pregnancy
state and perhaps to the genetics.

The Toxicity of asbestos made of bromine, used in
the electric wire box, circuit board and connector,
might be toxic and accumulated in the living creature.
If mixed with copper, it causes higher risk of dioxin and
furans formation during the combustion which is class |
carcinogen. It causes damages to digestive system and
lymph, damages liver function, and has the impact to
the nervous system and immune system.

The Toxicity of Beryllium, used in the spring and

connector, is a carcinogen especially lung cancer, which
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Waste Bank

Nowadays more and more of the reuse of waste : =

has been carried out by using technology and different

processes in order to reduce the amount. of wos’re
generated. The guidelines for waste disposal are vcmed
but the popular method is the waste monogernen’r in
accordance with 5R principle, that is, R1 (Reduce), to

reduce the amount of waste produced ?pt__fios use @

rect, to repair the broken materials Which or_e$bou1“ro
be dumped to be able to use again such as a chair,
R4 (Recycle), fo reuseﬁon_sform Q/os_’re_ﬁ-;'depending

e, fo:_?&%ug;"rronsform its

on-'fhe process of each
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the burden of the parents in a way. Apart from the
service of repurchase recyclable materials, the bank
stimulates among the bank member to compete for
the top sales. At the end of the year, the member who
has the highest sale of recyclable products will get
special prize or bonus.

The waste bank of Wat Phan pee Municipal School
is open for member every Saturday or Sunday from
09.00-12.00 p.m. by using the database record system
as follows:

1. Form of Member Registration

2. Saving Account books for members

3. Bank working paper

4. The record of buy-sell of the member

The success of the first waste bank has been
expanded to other communities throughout the country.
However, as the waste bank is a project that the
community can set up on their own based on the free
use of the model’s project scheme, at present the
statistics and evaluation of the project haven’t been
widely made nationwide. In 2001 more than 30 provinces

have approximately 500 waste banks, each of which is
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The waste bank is managed by appointing the youth committee, which consists of 12 members.
2 adults, appointed by the Committee, are advisors. The organization chart is:
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The Commiftee is held responsible for
the management, publicity, promotion of
activities, accounting, and coordination
with the business owners. The meeting

of the Committee is held once a month
and their performance will be assessed
by the responsible advisor.
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components and reuse, for example, plastic, paper,
glass bottle, metals, and etc. are tfo be melted, use
the unusable tires to make new pair of shoes, melt the
broken glasses and make new glass or window glass,
and R5 (Reject), to avoid the use of materials which
are difficult to decompose or the use of the materials
that can be used only once and then eliminated such
as foam, and say no to the products that are difficult
to decompose, or avoid the misuse of products. Owing
to these technologies, the business of waste management
exists, which is commonly known as the business of
recycling waste or “waste bank.”

Waste Bank is a form of waste management and
the support of waste separation by implementing it with
the youth and community as major and using the school
as the operational site in order that the youth and
community understand the segregation of waste. The
youth, thus, originates the positive idea towards waste
management and acknowledge values of different things
that some materials can be reused many tfimes or convert
them infto money and help reduce the amount of waste.
(Department of Environmental Quality Promotion)

The sparkling idea of waste bank came from an
employee of Wongphanit co., ltd., who has seen poor
students at Muang Pitsanuloke municipality gathering
the recyclable materials and selling them for living and
depositing such money at the bank. Therefore, if the
waste bank can be set up at school, it will be more
convenient for students. The idea was then discussed
with Muang Pitsanuloke municipality and approved to
pilot the project for the first time in 1999 at Wat Phanpee

Municipal School, Muang district, Pitsanuloke province
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to support the students and community o be engaged
in the process of separation of waste and selling them.
This supports the real network of recycling business.

The waste bank is different from the common one
in that the member doesn’t deposit the money at the
bank but instead bring the recyclable materials and
convert them into deposit money at his/her account. It
is also under the management of the community youth
except those that are too young. Adults can also register
to be a member there.

The young people from each household can apply
to be a bank member. When the members sort out the
waste of each household, they then collect and deposit
them at the bank where they are a member. The bank
officer who is also young will take the recyclable wastes
and convert them in to money deposited af the account
of the member, which can be withdrawn on the operation
hour of the bank. Then, the bank will collect these
recyclable materials and sell them to those who
repurchase the recycled products, converting them info
money to be deposits for the bank member and cash
flow of the bank operation. The operatfion of the bank
does not require any payment from the member.
Therefore, the sale of recyclable materials of the children
generates income for the children in the community

and they can save or freely spend them, thus lessening
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expected to help reduce the volume of waste for 3-5
tons per month.

Waste Bank not only helps lessen the amount of
community waste, it also is the center of knowledge for
kids and people in the community. An adult in the
community who has participated in the waste bank
project gave an interview that “The wasfe bank enables
people in the community to know the value of waste
and realize that recyclable waste can be converted in
to money, feaching the children to know how to save.”
Another adult who helps manage the waste bank reveadled
that *We focus on the children fo sort out waste at
their home and during on their way home but not to
poke info the waste bins because the children might get
infected and it’s not the principle of waste bank.”

We can see that the operation of waste bank gener-
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ates new form of learning, new and a true method, that
opens up the opportunity to the children to think by
themselves, possess the sense of ownership, and at the
same time learn in many varies areas. The chidren know the
operational system of the bank, savings, separation of waste,
recycling waste, and working as a team including how to
run small business by their own.

Waste bank is then a good sign to the environment
in ferms that it can attract the community to voluntarily
play a role in conserving the environment. It is benefi-
cial to every part, whether be government or private
sector or community. The waste bank is also the model
for other agencies to cooperate in implementing innova-
five application regarding the environmental manage-
ment in other areas such as forest conservation, water

resources, air, and soil.

The waste bank is just the beginning but the harder
part is how to maintain it o sustain in the longer term.
The bank is able to survive when the member makes
profit and the committee is motivated to perform. The
important aspect is that they must possess harmony and
honesty, which must be instilled throughout the operational
period mentors from the government and NGOs, no matter
who they are; be local officer, teachers, or adults who
participate. We will then see the waste bank as a strong
organization to further exist in the Thai society to help
reduce the environmental problem and build savings
consciousness in the community at the same time, as
well as stimulate the effective use of the resources

before disposal. '
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For more information about the waste bank, please contact The Project of Waste Management for

Community, Pitsanuloke Province, Muang Pitsanuloke Municipality Tel. 0 5523 2301 or www.wongpanit.com
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Garbage is unpleasant waste and useless for most people, but this isnt frue to
a child, who values waste because it is a source of income source for tuition fee,
book expenses, clothing and daily living expenses. From this small point, it friggers

8 = Wat Klang Klong Sam School to expand the idea to bec_?mev'a project for poor

students. to-jointly collect waste and sell them as a sc1ving:ﬂ:ﬂ‘c.:h‘cjldfsl"»‘uaT Ajarn
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oy ngg] fhls project originated?

udbn’r who was then at Matthayom 3.
I

DN @

h'?ol hours and during the weekend,

ile_ WOt alk orouj the school and other places,
a

collecting waste and gathering them at school. Af first

- the sehoolUst knew that he collected waste at school

which was a good action. Once there were much
enough and the waste pick-up truck stopped by, he
would then sell them. Later he persuaded his 5-6 best
friends to do so. Now all of them graduated. They were
doing this for one semester and graduated in 2004.
After that the school adopted the idea and further

implemented it as a project.

* How many students are currently joining
this project?

5-6 students are seriously in the project. All of them are
from the poor family. Some not only come from poor
family but are also broken home. Their parents left
them. Some lived with the monks but monks also left
them alone. All of them are pathetic but very hard

working.

* How do they work?

These kids will collect wastes following their own thought.
No one has never told them how. For the seling part,
they too negotiate the price themselves. They start
picking up waste after school hours and collect at
some other places, only at school. Wherever they find
frash, they pick it up and then gather them at school.
They will later sell them, earning some money for their
living expenses, food, books, or even the boy scout’s
uniform, which they bought with the money earned

form selling trash.
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* How much do they earn each time?

Around 200 baht each. The school nowadays let the
whole class does this. When they can sell waste, they
will deposit the money under their own name, such as,
Prathom 4 will deposit under their name. It turns out to

be income for the class and a special activity as well.

* ls there any support from school?

The school helps provide temporary storage of waste
and are preparing for the construction of the permanent
one. And when the school holds any events, such as
Chinese dishes, we will inform the kids to collect waste,
which is considered a cleaning process at the same
fime. Generally, the school holds a lot of events such as
the event of the local administration, which produces a

lot of waste.

* Are their grades at the safisfactory level?
(Ajarn Chamlong shaking his head) said they are not af
the satisfactory level, considered not good. It might be
because of other economic factor of the family. No
parents are teaching them or have brought them up.
So, this is the outcome. But they all are good students,
very pathetic. They are fighting and trying hard o learn

by themselves. They should be honored instead.

* Are there any supplementary occupations
that the school advise?

Apart from waste collection, the school advises other
activities as well, for example, when the school has a
party, we'll advise them to serve food, water and drinks.
The school will organize a group of 9-10 students to
help around at the party. The children make money

from this, too. After the party, they will then handle with
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Creen Web by : Mr.web
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This issue of Green Line magazine will take
you to cruise along the Internet world, visiting a
bunch of environmental websites. Those who want

to get information about the environment can browse

around these websites.

1. wwuw.environnet.in.th
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[t provides knowledge of environment, informative news, activities, and interesting environmental tips, talk of the
week, news and current situation, environmental games. It is operated and launched by the Ministry of Natural

Resources and Environment.
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2. wwuw.pcd.go.th
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119 17 AAN9IN ANMNFTNGATINIAU awanday

It is the website of the Pollution Control Department, the Ministry of Natfural Resources and Environment. The
information of any divisions under this department is available, including informative news, activities, and environ-

mental knowledge.

3. wwuw.raktawan.com
Wi ARATITIN WA BINEATNTING LBNTIARTNANITINEAT UAZTINLNATINUIFHINNNE
[t infroduces bio-products for the Thai farmers, information of agricultural prices and the collection of many

knowledgeable articles.

4. wwuw.agrothailand.com
L U819 1INNaNEAT UnAN svindiseantns fy iAo msdgnive nsiaes md
[t presents agricultural news, interesting information about agriculture, fertilizer, chemical products, culfivation

and animal husbandry.
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5. www.environmentthailand.info
| ' o o a = | A a o = A a &
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TuFas”wwnsannwetdsumalnawazsonlan 99879 LinkWebsite MUqsBNeq109811 " 9u0n8aN
[t is a source of environmental conservation. Interesting information of the movement in Thailond and around

the world, including the website Links to other related environmental organization are available.
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B. www.eppo.go.th
Bulssinsznsaanasnu idayadnn rsaunaanu nsatdununialuy saunstanssalunssussanisdssudn

WANULDITFLNA
This website belongs to the Ministry of Energy, providing information about energy, intfernal operation, including

government campaign activities on energy savings.



7. wwuw.stapana.net
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3 - i the environmental development conservation,

the organization of events in conjunction with
other agencies in terms of environmental

management for the society.

B. http://biodiversity.biotec.or.th
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This website provides information about

Network of Microbes Preservation Center of
Thailand, bio-safety, food-vegetation project,
news, informative news, national parks, reserved
animals, and a list of parties under the Con-

vention on Biological Diversity.
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See? This issue presents 8 interesting websites. If you just browse along, | can guarantee that you will

be getting loads of information. See you next issue.
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Waste-Related DIiS€ases

UEEAIROTUIUSUDDUSLNNUNNGU MU wnsarsaldnua Aoidudeanmo
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There has been a rise in the amount of waste being generated daily. If all
wastes are not disposed of, they will be left out, releasing bad disturbing odor,
and becoming the breeding ground of diseases. Some of the wastes that are left
behind and dumped will be naturally decomposed while some will be leached
info underground and waster source, where it might be confaminated by chemical
substances or foxic wastes, and produces other environmental pollution such as
unpleasant gases, images, etc. A lof of complaints concerning this issue have

been on the rise, up from 1.4% of all the complaints in 2000 fo 2.3% in 2003.
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In terms of medical aspect, the physical
examination, blood check, and overall
health examination must be done. The
results of these will be studied in a long
term in order to determine how their health
has been affected and then evaluate the
correlation between health and waste-
associated diseases.

Environment A study of dust is a must in
terms of how much impact it causes, for
example, is our drinking water contaminated
with any substances? The study of food also can indicate
how much wastes are involved with the cause of diseases
such as diarhea. Actualy, when we have diarhea, we
can’t blame on waste picking or collecting. Other factor
of diseases should be further studied. For example, a
person who has an open cut from a sharp weapon
during his/her waste picking must be checked to see if
he/she becomes infected. A blood collection tfo check
for virus needs to be performed as well.

The very first problem of waste definitely is an
unpleasant image, bad odor, and diseases it might
cause. The Environmental Day of year 2005 puts emphasis
on the topic “Green City.” We are focusing on cleanliness
and pleasant image all over the world. This issue is
susceptible to tourists, the feeling of people in the
community, including foreigners. Dirty is, therefore, the
priority on the list fo be dealt with. Another problem is
rats and flies, which are disease carrier. As seen, wherever
rafts or insects are found, it means unattended wastes
are around. At least, such wastes are not covered with
lid, causing bad odor. Once these creatures smell them,
they come to breed here. Consequently, if we consider
the risks of diseases associated with rats and flies, a
number of waste-related diseases can be named, such
as, diarrhea, dysentery, and cholera.

Consequential problems are the issues of health
and safety of people. Rats or flies bring diseases from
the waste to the food we kept but not yet eaten,
which in furn will become toxic. As a result, food poisoning
might be caused by waste. How severe the food
poisoning is depends on each situation.

In addifion, contfaminants in wastes contain toxic
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from the industrial plants or household chemicals that
are used and then dumped. They are some example of
diseases that are present without the intake of food.

Waste pickers or collectors, who have direct expo-
sure with waste residues, have high risk of getting them-
selves injured from the collection of waste. If any germs
are present, they can get infected immediately, as an
open cut can contfract diseases through blood, such as
hepatitis A or B. For infectious wastes from public health
centers, those who are exposed to such wastes contain
high risk of infection, if unhygienic waste management
is carried out. However, there shouldn’t be so much
concern, because most viruses are easy to die.
Virus will grow in the fissue of living creatures.

Waste, additionally, causes air pollution due
to waste burning, which is a problem at home
as well of the world. It too has the impacts on
breathing, and causes respiratory diseases. For
example, waste burning in a big city causes air
pollution, toxic gases, greenhouse gases, which
have direct impacts on the world. The correct
method of waste collection is landfill, not the
burning method as many people understand. If
waste is handled sanitary, it will prevent rats
and flies from forming the breeding sites.

From these problems, if waste is treated hygienically,
it is a preventive action for consequential results. These
problems require cooperation among people to pay
more attention to the waste management, from the
grass roots to the municipal level or even at the country
level. If policies are imposed on officials at schools,
hospitals, temples, and we become seriously engaged

in the issue, it will somehow help lessen this problem.

As long as institutions have not been prepared for
waste collection, the waste management in the future
will be focusing on how to reduce the waste generated...

in order to diminish consequential risks associated. '
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From the people’s point of view, direct waste-
fransmitted diseases haven’t been clearly distinguished.
Even a number of agencies can’t point the cause of
diseases contracted directly from waste, be they the
government sector or private sector. Not single agents
haven’t informed the public of waste-related diseases.
However, if we consider information in the past, we
know only that risks and connection between diseases
and waste exist. But if one wants to know how many
diseases are caused by wastes, this can’t be specified
since we still do not know how likely waste can cause
diseases. For example, we can’t get the exact number
of those who are confracted of foxic-lead-diseases from
waste picking. ItBs even harder to identify in tferms of
risk. Researches must be done in order to idenftify in
terms of rafe and figures. The Department of Environmental
Heol’rH Science Depar‘rmen’r Faculty of Public Health,
M_ghldol University, is now Conduc’rlng a research on the
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Green Tips by : Editorial Board
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NTT DoCoMo and Sony Ericsson have jointly developed a
mobile phone made from plastic, which in turn is made of starch
and sugar of corns and potatoes and then fermented with Lactic
acid Bacilli. As time goes by, the plastic will be broken down into
water and carbon dioxide. It is considered an environmental-friendly

product.

Source: www.gizmodo.com/gadgets/cellphones/sony-ericsson/

ntt-docomo-for-environmentfriendly-phones-100518.php

It is suitable for use as a power supply for a wide range of

portable devices like mobile phones, PDAs, and digital cameras.
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Developing Solar-Powered IVIODIIe Charger
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Nippon Telegraph and Telephone Corporation (NTT), a Japanese
telecommunication giant, has launched a portable solar-powered
battery charger, called “"Pocket Energy.” This so-called charger can
be used for recharging a wide range of electronic devices; cell
phones, Camcorders or hand-held game consoles as well. More
important is it's very cheap at about 20,000 yen (or 7,374 Baht) only.

This battery charger, Pocket Energy, will enable you to recharge
your cell phone with or without electricity or in the wake of disasters
to connect you with the external world. You just put this battery
charger in direct sunshine for four hours. It can store enough electricity
to run a mobile phone for four consecutfive hours of talking. If,
moreover, can be used for recharging most electronic devices
including game consoles, digital compact-disc players, or digital
cameras.

Source: www.ntt.co.jo/news
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Green Policy by : Warisara Prasenmoon . l!f
Environmental Officer, Pollution Confrol Department. =

Waste Poli
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substance and waste, including setting the national
guidelines of promotion and conservation of the envi-
ronmental quality in the future.” We can see that this
has set the solution of garbage and waste problem

and hazardous waste as well.

Measures to Promote the
Implementation of Policy

1. Advocate the establishment of waste disposal
center for sharing among communities.

2. Support the joint investment from the private
sector in waste disposal and the reuse of waste.

3. Support the private sector in doing the business
of waste management and monitoring

4. Follow the principle of whoever causes the pollution
must pay for the cost fairly and equally.

5. Improve rules, regulations, and principles
concerning the rate of waste collection, transporting,
and disposal in accordance with the processing cost.

6. Imbue positive attitude to young people by
educating and implementing campaign for more co-
operation, including more engagement of people and
community.

7. Provide training for both government officials and
private employees.

8. Support the study, research and technological

development suitable in systematic waste management

Waste Management Projects

A number of agencies both from the government
and private sectors have realized the problem. Therefore,
they have cooperated in implementing projects and

activities to respond to the waste management policy
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and promoted campaigns for
people and every agency to
involve in the management
of generated waste. The on-

going projects and activities are:

1. The Ministry of Natural
Resources and Environment has set the
national waste management plans
according to the decree of the cabinet to
be used as a framework and guidance on
handling the problem of waste management for the
country as a whole. It consists of 5 main measures as
follows:

® Societal measures such as to raise awareness
and consciousness to the people in decreasing the
consumption of luxury goods, fheir involvement in
reducing the amount of waste and the separation of
waste at the source of waste generation

® Investment measures such as the advocacy for
each province to set up the comprehensive waste
disposal and treatment center through the support of
the investment from the private sector

® Tax measures such as the increase of tax for
goods or packaging that are difficult to be disposed of
or non-environmental friendly

® Legal measures such as the formation of regulations
fo create the mechanism for recovery of the packaging
remnants and deteriorated products, law enforcement
to people to sort out the garbage at the source of its
generation, including regulating the local administration
to set up the process of collecting the waste separated
at the source of the generation

® Other supportive measures such as support and
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advocate the use of green technologies, support the
conduct of research in quality improvement of the used
materials to be reused in production

2. The project of the recovery of battery and cell
phone remnants, initiated from the cooperation among
20 agencies; the Pollution Control Department, Department
of Environment Quality Promotion, Environment Bureau,
Bangkok Metropolitan Administration, Association of Thai
Environment, CAT Telecom, Thai-mobile, AlS, DTAC, HUTCH,
True, TA Orange, Nokia, Motorola, GENCO, Umicore,
Prowaste, CPACT, N-Mark Ploza and MBK, where the
locations for returning the remnants of cell phone’s
batteries and disposal of them are provided. The MOU
ceremony on the cooperation of cell phone batteries
disposal was held on 23 September 2005 at the
Pathumwan Princess Hotel.

3. The project of the reduction of plastics and foam
use aims at building the participatory network through
the activities of reducing the volume of plastics and
foams used in shopping centers and convenient stores
with the support from the involved parties, that is, the
Pollution Control Department, Deparfment of Environment
Quality Promotion and shopping center owners and
convenient stores in Bangkok and ifs vicinity areas.

4. The project of the use of aluminum to make
prosthetic limbs under the royal paftronage is one of the
many activities of the project “Love Chiengmai,
Together Reduce the Pollution,” to celebrate the
commemorative ceremony on the occasion of Her
Majesty Queen Sirikit’s birthday on 12 August 2005. The
activities are the campaign of returning the aluminum
packaging through the exchange of one aluminum
can for one ficket to enter into Chiengmai zoo to
attend the concert and play games. This project was
launched on 6 August 2005 at Chiengmai Zoo.

5. The Bangkok Can Manufacturing Co., Ltd,
Prosthesis Foundation under the royal patronage of H.R.H
The Princess Mother, Ek-Chai Distribution Co., Ltd. and
the Pollution Control Deparfment have carried out the
“Project of the Use of Aluminum to Make Prostheses”
since March by having the donation location at 20
branches of Tesco-Lotus in Bangkok areas and other

government agencies; The Pollution Control Department,
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National Institute of Metrology, Department of Mineral
Resources and Bhumiphol Hospital, including The Bangkok
Can Manufacturing Co., Ltd. Since 3 months of opera-
tfion we have received well cooperation from people
with the total of 2,142 kilograms of aluminum donation
in March, 4,785 kilograms in April, and 3,083 kilograms in
May, the total of 10,010 kilograms, all of which will be
donated to Prosthesis Foundation to further produce

prosthesis for the handicaps.

The projects implemented without the support from
every agency and the people can’t succeed. However,
the waste problem is created by all of us, so the
responsibility for the wastes produced is in our hand.
We can push the responsibilities and leave them to one
particular party. We can start taking the responsibility
by sorting out the waste at home. The government
agencies should advocate the campaign and continuously
educate people in order that the waste management
of Thailand is under operation and doesn’t pose any

perils in the future. '

Reference

1. ﬂJWQQdLL’]ﬁﬁm\I, ﬂiNm‘LI@NN@ﬂH, www.pcd.go.th 1. Environment News, The Pollution Control Department,

2. 7Uneenu DuNTRiNaNHIadllsinalne
WA, 2547

www.pcd.go.th
2. The Summary Report of Pollution Situation in Thailand,

2004



INAIUIAE "IT81D Tas - AU ASwsHL

Green Techno|ogy by : Nalin Sornphrom

AssHIIAaN

InAluladisol

Something to Talk About : Folk Technology
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» Novel Process of the World to Use “Surinam Cockroach”
to Dispose of Organic Wastes Quickly and Highly Effective
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“Piles of Garbage Swamped
the Town-Overloaded the Country”
is a saying sounding awful but
impossible. If household garbage
is not dumped for 2-3 months,
they will be all over the place,
giving off the stinky odor in the
house. The data from Pollution
Conftrol Department in 2003
indicated that Thai people around the country make
the fotal garbage of 39,240 tons per day, categorized
info 47% of organic wastes, 40% of recycled wastes, 3%
of hazardous wastes, and 10% of general wastes. Of
almost 40,000 tons of wastes per day, 9,340 tons per
day, almost 1 in 4 of the total waste of the country,
were from the “"Bangkok People.”

(Source: Dailynews Newpaper, June 3¢, 2005)

The discovery of "Surinam cockroach” (Ma-Laeng
Glaeb) enables us to dispose and benefit from organic

wastes and it is considered a fast and most effective
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Surinam cockroach is an insect in the cockroach
family which has more than 4,000 species. They are
commonly known for its destructive side to vegetation
and a carrier-disease but some of them are not detriment
tfo the vegetation. Some can be raised as pet as well
and among these is Surinam cockroach. Surinam cock-
roach is inch long, brown to black color with the color
of its first pair of wings lighter than that of its body. It
consumes almost all of the food both organic materials
and once a living creatures such as crop residues,
vegetable residues, food residues, animal dung, including
domestic animal dung like those of dogs and cafs.
Compared with other methods of organic waste
disposal like raising the earthworm, a recently interesting
and acceptable method of effective waste disposal,
the Surinam cockroach works even faster. It can feed
on both fresh organic wastes, without waiting for micro-
organisms fo kick in, and other organic wastes unable
to be consumed by the earthworm like fat-contained
food residues and meat residues. The Surinam cock-
roach itself is beneficial, that is, it can be used the
same way as its counterpart, which is fish bait, food for
fish, chicken, bird, and frog, etc. If regularly fed, it will
not escape from the raising container or raising bin.
However, if it does come out, it usually cannot survive
because there are a number of natural predators like
birds, chickens, house lizards, skinks, foads, frogs, bullfrogs,
including other meat-eating ants. This is viewed as a
gift from nature to human during the period of landfill
problem. Kasetsart University is just the inventor who
takes advantage of the Surinam cockroach in disposing
of organic wastes. However, there are still a lot to learn,
for example, the quality of cockroach dung in terms of
fermented ferfilizer, the carrier of diseases, and other
scientific values.
Source: Folk Technology Newspaper,
Page 32, July 15" 2005, Year 17, Volume 363,

by Urai Gerdkaun.
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Intestinal Worm is among a
name of many invertebrate
animals, some of which have
segmented body while some
don’t such as earthworm. Earth-
worm, having segmented body,
can be found on the fertilized
soil and under piles of frash.
Mermithid nematode, without
ringed body, is a parasite to roots of vegetables, beans,
and plants.

The benefits of earthworm lie not only in enhanc-
ing better soil quality but also being used for such
animal feeds as fish, birds, ducks, chicken, and efc.

The earthworm feeds on non-living things but it
decomposes rotting organic materials particularly
organic materials with high nitrogen in compaosition.

In 1998 Dr.Anath Tonso, Department of Soil and
Environmental Resources, Faculty of Agricultural Produc-
fion, Maejo University, has seen-its benefits so hé has
conducted the research with support from the Office of
National Science and Technology -Development, No_r’rhern
Network. It turns ouf to be a very successful one, that is,
the earthworm is able to decompose waste materials
fast and excrete cast manure, a high quality fertilizer,
as well,

From the result of the experiment, 1 kilo of earth-
worm can dispose 1 kilo of vegetable residues or wastes
within 24 hours. - This process, however, can’t be spread
to.those interested becous_e the price of foreign earth-
wOorm species. is very expensive and more irlnpon‘on’r it
might have affected the ecology system or caused the
change to local earthworm species. Later .’rh.e Thai earth-
worm, called “Kitarae,” consuming a. lot of food and
well resistant to the environment, has been devélope‘d.
Compared with that of the foreign one, it has found
ouf that the Thai earthworm (Kitarae) feeds on food 1

fime less than that of its counterpart. Therefore, the Thai
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earthworm specie must be developed and selected
only the one that has high consumption and then it will
be bred fto farmers or other interested people in order
to help produce cheap fertilizer and at the same time
dispose of wastes.

The earthworm commonly found in Thailand and
South East Asia region are Pheretima peguana and
Pheretima posthum. The earthworm’s external feature is
segmented from head to the end of its body. Its feature
is long cylinder with tapering pointed head and tail,
approximately 10-20 centimeter long. When matured,
there will be about 120 segmentations with a gap in
between each segment, each of which has a small
setae set along, a fotal of about 56 setae. Neither
head nor tail can be clearly identified. It has neither
eyes nor feelers as clam worm but it has clitellum.
While reaching its reproductive stage, clitellum can be
visibly seen at the 14™16™ ring.

Raising worm in order to dispose of organic wastes
including agricultural residues is possible if we know
how to adapt the environment suitable for the growth
of earthworm. The containers to raise earthworm are a
clay tank, a pot, a box, a bag or waste bin, a drain, a
fray, or any other materials depending on the conve-
nience.

Supposing a fresh waste of community with the
rate of 5 fons per day is required to be gotten rid of,
we are to prepare a fermenting tank about 100 m’ (the
density rate equal to 0.5 ton per m?), with 0.8-1.0 meter
high, about 1 meter long and unlimited wide for easier
operation.

“Fresh litter contains water no less than 80% of its
composition. Therefore, while being composted and
decomposed by the earthworm, a lot of liquid or com-
post water from the earthworm dung will be excreted
from piles of litter. The construction of a pit to store the
compost water from the earthworm is a must. This will
prevent compost water from being logged inside the
fermented fertilizer. If this persists, it will cause the earth-
worm fo try to escape above the surface level due to
inability to breathe. This compost water is highly rich in
nufrients and microorganism. Generally, a complete

fermentation produces odorless compost water and can
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be fully used in agricultural production”

The bedding for earthworm should be prepared.
In general, fresh organic materials, especially those that
are green vegetables, weed, and fresh litter, are used
to be 6-inch-thick base of the tank. About 2 inches of
manure are covered on top and calcium hydroxide is
sprinkled around. And then add some moisture about
20% of the weight of fresh waste or water it but water
logging should be avoided. Around 2-3 days later the
composting process is carried out, observed by high
heat level. Leave it for about 4-6 weeks or sooner, the
heat will be disappeared.

The decomposition of organic wastes will be most
effective when the earthworm weighs 2 kilograms per 1
kilogram of rotting organic waste. However, to start the
composting with this amount of earthworm costs quite
a lot, so in the preparation stage, 1 kilogram of earth-
worm per square meter is required. With approximately
4-6 weeks, the number of earthworm will increase quickly
based on suitable environment.

The amount of fresh waste for feeding earthworm
should be in the process of composting before putting
them in the earthworm bin. This is because the earth-
worm won‘t feed on fresh material. The earthworm
consumes by sucking info the body so they can eat
only rofting debris and those being decomposed to
liquid.

The Thai species of earthworm, Pheretima peguana
and Pheretima posthum, consume 120-150 milligram of
food per 1 gram of weight per day on average. For
Thailand is in the fropical region, 1 kilo of Thai earth-
worm commonly consists of 1,200 of earthworms so
they should consume about 120-150 milligram per day.

The principle of household plant management is
that try fo control the heat in the bin that raises the
earthworm. For the technique of separating earthworm
from the dung manure, Dr.Anath said that there are a
number of ways tfo do so such as the use of light
because the earthworm doesn’t like the light or use a
screen fo sieve by hand. .

Source: Folk Technology Newspaper, February 1" 2005,
Year 17, Volume 352
by Chai Songacheep
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Surinam cockroach is an insect in the cockroach
family which has more than 4,000 species. They are
commonly known for its destructive side to vegetation
and a carrier-disease but some of them are not detriment
tfo the vegetation. Some can be raised as pet as well
and among these is Surinam cockroach. Surinam cock-
roach is inch long, brown to black color with the color
of its first pair of wings lighter than that of its body. It
consumes almost all of the food both organic materials
and once a living creatures such as crop residues,
vegetable residues, food residues, animal dung, including
domestic animal dung like those of dogs and cafs.
Compared with other methods of organic waste
disposal like raising the earthworm, a recently interesting
and acceptable method of effective waste disposal,
the Surinam cockroach works even faster. It can feed
on both fresh organic wastes, without waiting for micro-
organisms to kick in, and other organic wastes unable
to be consumed by the earthworm like fat-contained
food residues and meat residues. The Surinam cock-
roach itself is beneficial, that is, it can be used the
same way as its counterpart, which is fish bait, food for
fish, chicken, bird, and frog, etc. If regularly fed, it will
not escape from the raising container or raising bin.
However, if it does come out, it usually cannot survive
because there are a number of natural predators like
birds, chickens, house lizards, skinks, toads, frogs, bullfrogs,
including other meat-eating ants. This is viewed as a
gift from nature to human during the period of landfill
problem. Kasetsart University is just the inventor who
takes advantage of the Surinam cockroach in disposing
of organic wastes. However, there are still a lot to learn,
for example, the quality of cockroach dung in terms of
fermented ferfilizer, the carrier of diseases, and other
scientific values.
Source:. Folk Technology Newspaper,
Page 32, July 15" 2005, Year 17, Volume 363,

by Urai Gerdkaun:
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Surinam cockroach is an insect in the cockroach
family which has more than 4,000 species. They are
commonly known for its destructive side to vegetation
and a carrier-disease but some of them are not detriment
tfo the vegetation. Some can be raised as pet as well
and among these is Surinam cockroach. Surinam cock-
roach is inch long, brown to black color with the color
of its first pair of wings lighter than that of its body. It
consumes almost all of the food both organic materials
and once a living creatures such as crop residues,
vegetable residues, food residues, animal dung, including
domestic animal dung like those of dogs and cafs.
Compared with other methods of organic waste
disposal like raising the earthworm, a recently interesting
and acceptable method of effective waste disposal,
the Surinam cockroach works even faster. It can feed
on both fresh organic wastes, without waiting for micro-
organisms to kick in, and other organic wastes unable
to be consumed by the earthworm like fat-contained
food residues and meat residues. The Surinam cock-
roach itself is beneficial, that is, it can be used the
same way as its counterpart, which is fish bait, food for
fish, chicken, bird, and frog, etc. If regularly fed, it will
not escape from the raising container or raising bin.
However, if it does come out, it usually cannot survive
because there are a number of natural predators like
birds, chickens, house lizards, skinks, toads, frogs, bullfrogs,
including other meat-eating ants. This is viewed as a
gift from nature to human during the period of landfill
problem. Kasetsart University is just the inventor who
takes advantage of the Surinam cockroach in disposing
of organic wastes. However, there are still a lot to learn,
for example, the quality of cockroach dung in terms of
fermented ferfilizer, the carrier of diseases, and other
scientific values.
Source:. Folk Technology Newspaper,
Page 32, July 15" 2005, Year 17, Volume 363,

by Urai Gerdkaun:
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Intestinal Worm is among a
name of many invertebrate
animals, some of which have
segmented body while some
don’t such as earthworm. Earth-
worm, having segmented body,
can be found on the fertilized
soil and under piles of frash.
Mermithid nematode, without
ringed body, is a parasite to roots of vegetables, beans,
and plants.

The benefits of earthworm lie not only in enhanc-
ing better soil quality but also being used for such
animal feeds as fish, birds, ducks, chicken, and etfc.

The earthworm feeds on non-living things but it
decomposes rotting organic materials particularly
organic materials with high nitrogen in compaosition.

In 1998 Dr.Anath Tonso, Department of Soil and
Environmental Resources, Faculty of Agricultural Produc-
fion, Maejo University, has seen its benefits so he has
conducted the resedrch with.support from the Office of
National Science and Technology. Development, Northem
Network. It turns ouf to be a very successful one, that is,
the earthworm is able to decompose waste r.no’reriols

fast and excrete cast manure, a high quality fertilizer,

as well,

From the result of the .experimen’r, 1 kilo of earth-
worm can dispose 1 kilo of vegetable residues or wastes
within 24 hours. - This process, however, can’t be spread
to ’rhosg interested because the price of foreign earth-
worm species is very expensive and more imporfant it
might have affected the ecology system or caused the
change to local earthworm species. Later the Thai earth-
worm, called “Kitarae,” consuming a lof of food and
well resistant to the environment, has been developed.
Compared with that of the foreign one, it has found
out that the Thai earthworm (Kitarae) feeds on food 1

fime less than that of ifs counterpart: Therefore, the Thai
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earthworm specie must be developed and selected
only the one that has high consumption and then it will
be bred to farmers or other interested people in order
to help produce cheap fertilizer and at the same time
dispose of wastes.

The earthworm commonly found in Thailand and
South East Asia region are Pheretima peguana and
Pheretima posthum. The earthworm’s external feature is
segmented from head to the end of its body. Its feature
is long cylinder with tapering pointed head and tail,
approximately 10-20 centimeter long. When matured,
there will be about 120 segmentations with a gap in
between each segment, each of which has a small
setae set along, a fotal of about 56 setae. Neither
head nor tail can be clearly identified. It has neither
eyes nor feelers as clam worm but it has clitellum.
While reaching its reproductive stage, clitellum can be
visibly seen at the 14™16™ ring.

Raising worm in order to dispose of organic wastes
including agricultural residues is possible if we know
how to adapt the environment suitable for the growth
of earthworm. The containers to raise earthworm are a
clay tank, a pot, a box, a bag or waste bin, a drain, a
fray, or any other materials depending on the conve-
nience.

Supposing a fresh waste of community with the
rate of 5 fons per day is required to be gotten rid of,
we are to prepare a fermenting tank about 100 m’ (the
density rate equal to 0.5 ton per m?), with 0.8-1.0 meter
high, about 1 meter long and unlimited wide for easier
operation.

“Fresh litter contains water no less than 80% of its
composition. Therefore, while being composted and
decomposed by the earthworm, a lot of liquid or com-
post water from the earthworm dung will be excreted
from piles of litter. The construction of a pit to store the
compost water from the earthworm is a must. This will
prevent compost water from being logged inside the
fermented fertilizer. If this persists, it will cause the earth-
worm fo try to escape above the surface level due to
inability to breathe. This compost water is highly rich in
nufrients and microorganism. Generally, a complete

fermentation produces odorless compost water and can
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be fully used in agricultural production”

The bedding for earthworm should be prepared.
In general, fresh organic materials, especially those that
are green vegetables, weed, and fresh litter, are used
to be 6-inch-thick base of the tank. About 2 inches of
manure are covered on top and calcium hydroxide is
sprinkled around. And then add some moisture about
20% of the weight of fresh waste or water it but water
logging should be avoided. Around 2-3 days later the
composting process is carried out, observed by high
heat level. Leave it for about 4-6 weeks or sooner, the
heat will be disappeared.

The decomposition of organic wastes will be most
effective when the earthworm weighs 2 kilograms per 1
kilogram of rotting organic waste. However, to start the
composting with this amount of earthworm costs quite
a lot, so in the preparation stage, 1 kilogram of earth-
worm per square meter is required. With approximately
4-6 weeks, the number of earthworm will increase quickly
based on suitable environment.

The amount of fresh waste for feeding earthworm
should be in the process of composting before putting
them in the earthworm bin. This is because the earth-
worm won‘t feed on fresh material. The earthworm
consumes by sucking info the body so they can eat
only rofting debris and those being decomposed to
liquid.

The Thai species of earthworm, Pheretima peguana
and Pheretima posthum, consume 120-150 milligram of
food per 1 gram of weight per day on average. For
Thailand is in the fropical region, 1 kilo of Thai earth-
worm commonly consists of 1,200 of earthworms so
they should consume about 120-150 milligram per day.

The principle of household plant management is
that try fo control the heat in the bin that raises the
earthworm. For the technique of separating earthworm
from the dung manure, Dr.Anath said that there are a
number of ways fo do so such as the use of light
because the earthworm doesn’t like the light or use a
screen fo sieve by hand. .

Source: Folk Technology Newspaper, February 1" 2005,
Year 17, Volume 352
by Chai Songacheep

NI N33O

~
=k



NEA2UTITED Toe : novuUSSAUBMS

Green Expressway by : Editorial Board

ﬂ@ﬁmﬁﬁyﬂmﬁlﬁ@lﬁﬁmgﬂj’@'mﬁ% unmunsenuls
aunnda 98 lnanenesussananisazAnaanilyu
Fvinunuuar eARRaiy Theme 19dLAazaTU T95a
apafld o il wiunemowiddldldneuaduang ns
WANINNBIUTTUNENITAZAR ﬁ;jﬁﬂwm;mfamﬁumq

Tlswaldynvinuueaiu

Q1. Avhwuibva:nnnua Iwsinda:ausoudUNE
Tinswao:=ndava:=us:innrnaadlwhiuns:Uov 1Usé

adwls

Avinunnan vaaalrnunszilas s aafluaaa s

AUATIENLNAANNLNUET DL
PRI

1. @a/Advinnanilu

¥

= Yn Y A g oA o a v a v =
2. @a/14 winuiineiu wanden “uAaaniden
wiu aulwany aslin 8 asdsen gifueainidas

BNTATU _ATAR 1TNH

3. @0/l 17 ApansssnaAvTe yulng ununisld
. A .

NILART AATIEWIU 81T WONENAUENFNG 7] A
4. @ /9 uanildanludls 1wy orulwananansals

— 1

| UM~ 1980

~
N

e/ ef
L7979

Green

This column is open for you, who enjoy reading, to
ask any questions. The Editor Team will choose the
questions being asked and in frend with the theme of
each volume. We then would like to apologize for
some questions not yet replied in the magazine but we
will allocate the experts of each area to answer your

questions by mail.

Q1. We have loads of garbage at home
since each one likes to shop, so how to
get rid of such garbage as light bulbs
and cans of spray.

From what you asked, a light bulb and a can
spray are categorized as hazardous household products.
The easy ways to get rid of them are:

1. Buy/Use only what necessary.

2. Buy/Use environmental friendly goods, green-
label products such as non-mercury battery, green-
label refrigerator, non toxic formula-emulsion paint

3. Buy/Use natural-extract substances or herbs in
place of synthetic chemical substances like those of
insecticide, efc.

4. Buy/Use repetitive products such as recharge-
able battery, refilled liquid cleaner to reduce the amount
of packaging.

5. Don’t dispose this hazardous waste with general
garbage. Separate them. It'd even be better if packing
them in a box with the writing on it.

6. Don’t trash them on the ground, in the drain or
in the sources of water.

7. Store them in non-leaking container and wait for

the local authority to collect and transport them for disposal.
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8. Dispose them in the trash container provided by
the local authority or take them to the local authority
on the scheduled pick-up date.

9. Return them to the agent to receive discount

coupon and exchange for new products.

Q2. Opening up a plant is planned, so I’d
like to know the laws regulating the plant
control pollution.

A study of Plant Supervision Act B.E. 2535 (1992)
should be studied. The Pollution Control Department is
authorized fo set criteria and standards fo control the
industrial plant operation, particularly in terms of standard
and waste pollution disposal or chemical substances
caused by the plant operation, which in turn impacts
the environment.

Under the Plant Supervision Act B.E. 2535 (1992),
the Ministry of Industry is able fo issue ministerial regulations
concerning waste, dung, and garbage disposal,
prohibiting the disposal of polluted water and air from
the industrial plant, establishing waste freatment system
guidelines, including limiting the noise level conforming to
the standard set by EPA (US Environmental Protection Agency)

Full Plant Supervision Act B.E. 2535 (1992) can be

found af www.diw.go.th of the Industrial Plant Department.

Q3. I’d like to get the list of the parties
responsible for environment and which
ministry they are under.
For this question, there are quite a number of
agents and ministries as follows:
Ministry of Natural Resources and Environment
- Pollution Control Department
- Department of Environmental Quality Promotion
- Royal Forest Department
- Department of Marine and Coastal Resources
- Department of Mineral Resources
- Department of Water Resources
- Department of Groundwater Resources
- Office of Natural Resources and Environment Policy
and Planning
- Geo-Informatics and Space Technology Development

Agency (Public Organization) (GISTDA)
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- Thailand Institute of Scientific and Technological Research
- National Center for Genetic Engineering and
Biotechnology (BIOTEC)
- Geo-Informatics Center for Natural Resources,
Environment, Economics, and Society of Thailand

® Ministry of Natfural Resources and Environment is
responsible for planning and enforcement of rules and
regulations, measures, standards, research, including
establishing policy and plans for the promotion and
conservation of environmental quality, as well as,
monitor all aspects of the nation’s natural resources
and environment.
Ministry of Interior
- Community Development Department
- Department of Disaster Prevention and Mitigation

® Responsible for waste collection from community
and providing the cleaning in case of emergency
incident of leaks of hazardous substances

® Operate and coordinate with Local Administration
Ministry of Public Health
- Department of Health

® Responsible for public health management and
authorized in supervision of hospitals around the country

® Authorized in the local government agency in the
collection and disposing of infected waste, along with
collecting fee as set in the Public Health Act B.E. 2535 (1992)
Ministry of Industry
- Industrial Plant Department

® Control the hazardous waste disposal management
from industrial enterprises

® Supervise the compliance of Hazardous Material
Act B.E. 2535 (1992) that regulates and controls all
types of hazardous wastes.
Ministry of Education

Supervise and study of hazards resulted from the uni-
versity labs.
Ministry of Communication

Control and supervise sea wastes, most of which are lube
oil and gasoline caused by the operation at sea and port.
Ministry of Agriculture and Cooperatives
- Department of Agriculture

® Control the use and storage of pesticides and
herbicides. .
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Turn tree and leaf residues-waste into money and gold ...
Matichon, page 23, Column Business of Inferest, dated 5/11/05 By Somphit Paijer

As the community of Tambon Pabong, Saraphi District, Chiengmai Province earns a living through
handicraft or carving, the unusable wood residues are generated. To dispose of them, these residues are burnt,
which is not only worthless, but also causes the pollufion. Ajarn Charnsak Chanunchana, therefore, has
originated the idea of reusing these residues to fransform them into new beautiful peculiar products such as
tables and chairs and formed the project of “Transforming Wood Residues” by forming the team of product
creation, which includes villagers of the community, the academicians, and designers to help creafte new
products.

The process of producing products from waste starts by dividing the wood residues or vegetation residues
info small pieces before exposing them in the sunlight until they become dry with only 5% of moisture. Then,
divide the dry-digested wood residues info pieces again for better refinement. However, it depends on how
much refined the product is.

After you have got the wood residues that were undergone the process of decomposition until they are
refined as required, then weigh the dry residues to find the proper proportion between the wood residue and
the adhesives which have the features of combining the wood residues together. Once getting the right
proportion, then they are brought to undergo the pressing process; the dry-refine wood residues and adhesives
you prepares are put inside a mould according to the size of the block. Then, take it out of the mould and
use Mai-La, a plastic stick which prevents the aoffix between the wood and the metal base, to insert on top and
bottom of the refined residues before pressing the board. The different patterns needed for decoration must be
done before the pressing process, so there is no need to decorate it later. The pressure is 12,000 kilogram or
12 tons at the temperature of 120-150 degree Celsius. The pressing process takes 5 minutes so that the heat
is spreading to wood panel and causes chemical reaction before becoming solid. Then, take it out of the
mould. A piece of work is obtained as required. Then, you can make it round or square as desired and for the
last step coat its texture with the same color before it was undergone the pressing process. Ajarn Charnsak said
that

"Though the raw materials are not invested, the Thai society does not perceive its value. Very few people
buy them. Some customers admire them but some just walk past. When | told some customers that the
products are made of wood residues, they then think over and over again whether or not they want to buy
them. This is quite contrast fo Europe where they are promoting the reuse of material residues to creafte new
products. However, a fast process is still needed for enfering info the commercialized process and more models
are produced and have better color and colorful textures. Now the seeds of jasmine rice are used to mix with
wood residues. It turns out to be a very welcoming product to customers. Later, Bermuda grass and such plants

as the outers of durian, mangoes teen, and mangofs leaves are used as raw materials.” '
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Reused “Worthless Waste” info conservative environmental aircraft
Matichon, page 33, dated 18/10/05

Don’t question the above litle as this is true !

As today’s world is threatened by the waste pollution which is difficult to

decompose, but they are non-degradable waste such as plastic, glass, foam, etc.

Where have such wastes gone? Are they flooded the world? They are worrying

questions and thoughtful at the same time. You realize that nowadays someone i, A

has utilized these non-degradable wastes. They are reused into future-board air- Lampong Chomim

craft, hover-craft boat (controlling-boat for kids) and spaceship. Ajarn Lampong

Chomim, Huahin Pittayakhom school, Prachuabkirikhan province, told about the above project, which belongs
to Huahin Pittayakhom school, that the hard to decompose wastes such as gallon of auto lubricating oil, and
plastic are reused to be future-board aircraft, hover-craft boat or spaceship.

“The current situation is the gallons of auto lubricating oil become disgusting wastes, no matter where they
are, in the river or on the ground, growing info the germ-culture site, and the disposal process of burning
causes air pollution, harmful to respiratory system of the living creatures. As | like to invent aircraft since | was
a kid, at the beginning | used a wooden stick (Mai-Noon) to be tied with a rope, pulling it along the road or
hanging it for pleasure. Once seeing these junk, | then try fo figure out how fto ufilize them”

"As | see from the foreign aircraft, it inspires me to make my own aircraft. So | started with using the future
board to be invented to be a glider, driven by hand. Then it was further developed to be a small-sized airplane
with the rc. twin moftor to take off. Then | brought the project info where | am feaching and organized the
Inventing Gadget club. Then, | opened up a supplementary science course for Matthayom 1 and a science
course for Matthayom 2. Then, it becomes so popular that the occupation project for students who have
special skills was implemented, called “conservative environmental plane” the invention of “conservative
environmental plane,” which uses cheap and easy fo find materials, particularly the future board, the bottle of
half-gallon lubricating oil, 10-milimeter PVC tube, 3/8” camp for water pipe, 4” cable and 8" wire, 12”
barbecue stick, and a balloon straw. For the motor part, we use 2 of 180-moftors, 2 of 108-rotors, 1 set of
Falcon controlling cycle, 1 remote conftrol, and 1 of 7.2 volts battery with 6 cells. Once completely assembled,
the cost is about 1,300 baht and it can fly as high as 100-200 meters and its quality lies in that it is difficult fo
break apart when colliding, falling, or bumping.”

The conservative environmental plane of Lampong is under process of becoming OTOP patented product
of Huahin Pittayakhom school soon for distribution. The conservative environmental plane encourages the
children to spend their leisure time wisely, away from drugs, understanding of the principles of air, knowing how
to set up hypothesis, testing, solving the problem using scientific approach, the intfroductory of physics, and

more important revive the use of useless waste to become useful .
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