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Preface of His Excellency the Deputy Prime Minister of Thailand

Ahannnarvinusasunaniguua’ Ussindlng

I would like to express my sincere con-
gratulation to all the German and Thai
companies and institutions that are in-
volved in the creation of the Environ-
mental Competence Center Chonburi. My
special gratitude applies to Recycle Engi-
neering Co., Ltd. for its initiative to build
up the first professional centre for envi-
ronmental and recycling technologies
and their industrial application in the
Kingdom of Thailand.

This training and demonstration centre

for environmental management is the

first of its kind in Thailand to demonstrate and intro-
duce state-of-the-art environmental techniques to the
local industry in many different ways with a clear em-
phasis on know-how transfer and technology “made
in Thailand”. This unique approach is an exemplary
initiative, which proves that entrepreneurial objectives
and environment protection perfectly compliment
each other.

Environment protection and the conservation of natu-
ral resources in our country is not only one of the
most important topics of today but necessary to safe-
guard the life of future generations.

On this auspicious occasion | am pleased to offer my
best wishes to all parties involved and a heart-felt
thank you to German Government, which financially
supported the establishment of the Chonburi Environ-
mental Competence Center by means of its Public
Private Partnership Programme through DEG -
Deutsche Investitions- und Entwicklungsgesellschaft
mbH.

Phinij Jarusombat
Deputy Prime Minister of Thailand
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Recycle Engineering Co., Ltd.
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Since the start of its business
activities in 1998, Recycle En-
gineering Co., Ltd. has devel-
oped and improved its own
standards and activities for
the effective and safe recy-
cling of chemical solvents. We
achieved full support from the
Thai Board of Investments
(BOI) and successfully carried
out an environmental impact
assessment in accordance
with the requirements of the
Ministry of Industry. We obtained the Factory Cer-
tificate No. 101 and 106 for the recycling of used
chemicals and chemical waste.

The recycling business for chemicals is a complete-
ly new field of business in Thailand. For this rea-
son, there is a need to promote public awareness
and responsibility for the appropriate treatment of
chemical solvents. Industrial companies and the
respective authorities need to know about the pos-
sibilities of recycling and safely disposing chemical
waste material without any negative environmental
side effects.

Recycle Engineering has committed itself to con-
tribute to the reduction of both the environmental
problems and the danger for workers and other
people in Thailand caused by the improper han-
dling and disposal of hazardous waste and used
chemicals. We pay our highest attention towards
environmental and human protection and to ensure
a high quality level of our recycled products.

Recycle Engineering aims at becoming a centre of
competence for environmental technology with an
emphasis on technology which is highly effective
and affordable for companies in Thailand.

To achieve this target, Recycle Engineering closely
cooperates with the relevant Thai government au-
thorities, leading universities as well as internation-
al agencies and companies from different countries
which provide superior environmental technology.

To ensure a further positive development of our
company, we put a great emphasis on the training
and development of our highly motivated staff.
Recycle Engineering is proud to provide an increas-
ing number of jobs in a safe working environment.
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DEG German Investment and Development Company

DEG, member of KfW banking
group, is the German developing
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finance institution providing long- luganunisidutianiswmuiume
term capital for private enterpris- dsginAgnWNusaIsIsasgLaasiu
es investing in developing and cc000® ® 'Lﬁn%mseﬁumsﬁutﬁamsamu
emerging market countries. DEG sTazaMLAYIENIantuRaInuly

aims at establishing and expand-
ing private enterprise structures in
these countries as a contribution
to sustainable growth and improvement in the living
conditions of the local population.

Founded in 1962, DEG is particularly committed to its
developmental mandate in line with the German fed-
eral Government’s development policy goals. It only
invests in projects that make a sustainable develop-
mental impact, meet environmental standards and
comply with social principles. DEG’s financial prod-
ucts, provided at market-oriented conditions, are eq-
uity capital, mezzanine finance, long-term loans and
guarantees. To date DEG has worked together with
more than 1,100 companies. By providing 5.6 billion
euros of finance, a total investment of 37 billions eu-
ros could be mobilized.

Public-Private Partnership Programme

Under the Public-Private Partnership Programme, initi-
ated by the German Federal Ministry for Economic Co-
operation and Development (BMZ), DEG supports
(non repayable) pre-investment and investment-tied
projects executed by European companies and their
subsidiaries or joint ventures in developing countries
like Thailand. These projects are in the fields of edu-
cation/vocational training, qualification of suppliers,
but also pilot and demonstration projects, product or
process adjustments to local conditions, health or en-
vironmental protection. Since 1999 DEG has co-
financed 31 PPP-projects in Thailand with a total im-
plementation volume of EUR 12,7 million with the
DEG contribution amounting to EUR 4 million. At pre-
sent, 11 PPP-projects (EUR 5,8 million) with a PPP-
contribution of EUR 1,8 million are being carried out.

KFW-GRUPPE
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Construction of energy-saving test and demonstration

bungalows

Throughout Thailand’s process

of industrialization a strong rise

in energy consumption can be

observed. The burning of fossil

energy sources produces green-

house gases such as CO,, with

their extreme burden on the en-

vironment. The energy-saving

policy and the development of

renewable energy sources are

therefore of growing importance

for Thailand. In its 1992 energy

-saving law "Energy Conserva-

tion and Promotion act", the Thai government already
identified different areas with high energy and water
consumption and suggested measures to remedy
their shortcomings. However, these goals have been
hardly achieved due to the missing acceptance in the
public, industrial and also private sector.

While energy consumption has substantially been re-
duced in European countries over the past few years
by measures such as thermal insulation, intelligent
control and newly developed climate (heating) sys-
tems, only few innovations have been realized for the
cooling in tropical regions. Among others, the Thai
government classified hotels as "energy spendthrifts".

Tourism is one of the most important branches of
Thailand’s economy bringing more foreign exchange
into the country than any other export article. It con-
tributes to the economic growth with 11%. About 4
million Thai people are employed in the tourism in-
dustry, with only the agricultural sector providing
more jobs. Today Thailand takes its place among the
top 20 in the list of the most popular holiday coun-
tries. In 2000 Thailand registered 9.5 million visitors,
corresponding to a growth of 11% in comparison to
the year 1999. Hotel operators endeavor to offer their
guests those luxuries they are used to at home. But
these standards do not correspond to the existing in-
frastructure, and since reasonable solutions and
adapted measures have not been developed in the
past, ecological problems are now getting out of con-
trol in many places.

It is particularly the areas of power supply and energy
consumption that have been built up in rather a plain
manner without considering late consequences and
expenses. Hotels are, for example, built in the typical
Thai method of construction, i.e. without any isola-
tion, and with large-volume air conditioning to provide
cooling for the guests. The waste of energy is enor-
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mous causing highly precari-
ous concomitants. In the south
of Thailand hotels are mostly
powered with Diesel genera-
tors, whose emission values
are not monitored and which
moreover cause enormous op-
erating costs. A sensitivity for
energy consumption has never
been developed. There is nei-
ther any energy saving man-
agement nor any opportunity
to obtain information about
simple modern construction measures for energy con-
servation.

The PPP project will be initiated on the site of the
company Recycle Engineering Co., Ltd. in the prov-
ince of Chonburi to provide an economical, regionally
adjusted solution for housing units and/or implement
a regionally adjusted concept in order to trigger an
initial signal with multiplicator effect for the remaining
country and the entire Southeast Asian area.

It comprises the following steps:

Stock-taking regarding energy consumption, sun ex-
posure, precipitation, building materials, local building
standards.

Construction of four demonstration units deploying
local building materials and adapting existing technol-
ogies. The four units will be differently equipped re-
garding

o different degrees of mechanization

o different variations of the "green -curtain
roof" (different planting and carrying material)

o (different kinds of surface treatment of the ex-
ternal wooden facade (testing suitability and/or
longevity in a tropical environment)

o (different insulating materials

o different procedures of the wall-cooling system
(ceiling installation only, wall installation only)

The demonstration units will be limited to four bunga-
lows for the time being. In case of a positive conclu-
sion of the project, a further 105 bungalows will be
built accordingly.
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Set-up and operation of a training and demonstration

centre for environment management

Environmental protection

hardly finds any attention in

the Thai industry. Like in many

other countries of Southeast

Asia the recycling of industrial

wastes is largely neglected.

For a professional disposal of

industrial wastes these would

have to be transported abroad

and recycled or disposed

there. Normally the chemical

wastes are led untreated into

the waste water, stored in

simple dumps or burned. The population is only dimly
aware of this substantial pollution of the environment.
Managers and employees of enterprises concerned
with industrial wastes lack the know-how required for
a professional disposal.

In Thailand there is neither sufficient know-how nor
capacities for a professional reprocessing and disposal
of industrial wastes. At present, only one company in
Thailand deals with the reprocessing of industrial
wastes - that of the applicant. Apart from the popula-
tion’s general lack of consciousness, the fundamental
problem is the missing knowledge of those managers
and employees in large and small industrial compa-
nies concerned with industrial wastes. In Thailand
there is a substantial need of sensitization and know-
how transfer in the area of environmental protection.

The PPP project includes the construction and opera-
tion of a training centre for environmental manage-
ment. Training courses will particularly emphasize on
the treatment of dangerous industrial wastes.

The construction of a two-storey building with a culti-
vated surface of 1,200 square meters is planned. The
core of the construction will be a class room for up to
100 persons, plus an administrative part for the train-
ing centre consisting of six offices, a cafeteria and a
sanitary area of appropriate capacity as well as park-
ing lots and a multi-purpose exhibition surface for
"guest techniques", e.g. the recycling plant for waste
oil of the PPP project Minitec (E3023).

The upper floor merely consists of a basic floor/flat
roof suitable for installations such as solar technology,
superheated steam production technology or refriger-
ation technology.

The new training centre will increase the rudimentari-
ly existing training capacity from currently 80 to ap-
proximately 250 persons a year. The training courses
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will be held at four weekends or compressed in one
week.

On a long-term basis, RE expect the following effects
from the intended know-how transfer:

e Less "traditional" disposal in dumps and drain-
age into waste water, thus a higher demand
for services of RE and larger processing capaci-

ty

e Establishing RE as a "Centre of Competence"
for the treatment of dangerous industrial
wastes

e Creating a basis for long-term co-operation of
enterprises with RE

e Improved quality of the delivered solvents due
to training of customer employees (no mixing
of chemicals), thereby smaller recycling costs
as well as improved quality of the raw materi-
als won by the reprocessing

e Integration of external specialists (know-how
transfer, also for RE)

Improving the environmental standards in Thailand by
influencing the legislative and executive powers as
well as training employees in the Ministries and asso-
ciations by external experts on administration and
disposal

The training aims are to be imparted by internal and
external - including foreign - experts. The courses
cover practical and theoretical training on the topics:
air pollution control, standards in German law on wa-
ter resources, water protection, working place guide-
lines, protection of individuals, avoidance and treat-
ment of soil contamination, standards in the German
regulation for combustible liquids, knowledge of maxi-
mally permissible workplace concentrations, valuation,
logistics and inventory control, hazardous freight
management, safety training. Along with employees
of companies which produce dangerous industrial
wastes, university students (the customers of the
future) are given the possibility of practice-oriented
education.
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Like other
countries,

emerging-market
Thailand has ad-
vanced its industrialization at
the expense of its natural re-
sources for many decades.
The resulting desolate environ-
mental situation in numerous
regions leads to the endanger-
ment of the population’s
health and their natural bases
of life. Thus there are only few
locations with efficient biologi-
cal sewage purification plants
in Thailand. The problem lies in the high investment
and operating costs for modern technology as well as
in the lack of technical personnel for operation and
maintenance. The largest quantity of waste water
flows directly into the rivers or seeps into the sail,
resulting in groundwater pollution and high costs in
processing the drinking water which is mainly caused
by small and medium-sized enterprises (SME).

Each enterprise deals with differently contaminated
waste water and needs an individual solution for an
economically and ecologically efficient waste water
treatment. This is offered by a so-called modular
waste water purifying system. It can be customized to
fit the needs of industrial companies. The planned
multipurpose pilot plant consisting of a combination of
complex procedures in connection with an anaerobic
purification technique permits such modification possi-
bilities. Waste water can be purified from various
sources like galvanic enterprises (with poisonous cya-
nide ions), refineries, car production (hydrocarbons)
as well as waste water contaminated with heavy met-
als, acids and alkalies.

As a first step within the PPP project, waste water
from different branches of industry will be analyzed.
Based on the results, different pre-treatment units will
be set up and combined with individual procedures
matching the needs of each branch of industry. These
individual procedures include micro-filtration and re-
verse osmosis, which helps to lower the nitrate value
in the waste water salts with the smallest amount of
energy as well as keeping back organic and inorganic
pollutants such as heavy metals. Further techniques
are the strip procedure, which removes volatile mate-
rials from the waste water or the ozone oxidation
plant, in which poorly biodegradable pollutants are
reduced in an environment-friendly way. A UV oxida-
tion plant is used for the decontamination of galvanic
waste water, the cleaning of dump seeping water as
well as the sterilization of highly contaminated indus-

Multipurpose sewage plant for industrial wastewater
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trial waste water. The polluted water is led
through a UV reactor. This plant can also
easily be operated at small investment and
maintenance costs. By a further procedure
called CP heavy metal precipitation, heavy
metals are bound by chemical and physical
processes.

The different technologies are adapted to
local conditions and the build up of an an-
aerobic purification plant, adapted to the
respective prepurification will be started. In
this plant the waste water is subjected to a
putrefying process under oxygen seal. Ad-
vantages of the anaerobic technology are
the fact that no energy is needed for the
ventilation, only little biomass as sewage
sludge results and from the process biogas
of high-energy can be produced. The biogas
is absorbed by a plant patch thus for fewer
operating cost than with an aerobic plant.

During the project time extensive waste

water investigations are accomplished and

the purification procedures during a period of at least
one year are observed, so that if necessary further
measures of adoption can be made.

In order to ensure the successful operation of the
new technology, a practice-oriented training pro-
gramme is run parallel to the project, in which partic-
ularly the employees of potential customers/operators
will participate. At the same time the training curricu-
lum "waste water" will be developed to sensitize and
train decision-makers from trade and industry to-
wards environmental issues. After the end of the pro-
ject this programme will be continued and extended
by information and a consultancy services which are
to become a permanent institution for decision-
makers and multiplicators.

With their individual approaches to different types of
waste water pollution, the new procedures are to be
presented to decision-makers. The PR activities will
serve to identify potential customers. They can bring
their waste water by tank lorry first to the waste wa-
ter analysis and sample purification. On basis of the
results, an individual problem solution will then be
prepared and offered to them.
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Set-up and pilot operation of an internet based

environmental database

Under the aspects of environmental pro-
tection Thailand is considered a develop-
ing country, i.e. there are only few begin-
nings for the environment-friendly treat-
ment of wastes, in particular industrial
waste. While the desire for environment
protection programmes is indeed present
both on the political level and in relevant
business circles, it must be stated that
country-wide the appropriate know-how is
missing.
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and surface waters are nothing out of the
ordinary.

Laws to regulate the requirements made to waste
treatment already exist. Now it is particularly the
industry who fears their enforcement by national
control institutions. In addition, the increasing discus-
sion and sensitization towards an improved environ-
mental awareness have aroused the interest of the
enterprises in feasible solutions for waste avoidance
and/or reduction. There is, however, the concern of
not being able to pay for expensive high-tech solu-
tions. The ongoing economic crisis excludes that solu-
tions are to be expected on the part of the govern-
ment. At the same time, both the necessity and the
readiness to take action are growing.

There are not enough disposal experts and appropri-
ate know-how is not available. A procedure has to be
found which solves the problem of waste disposal of
the respective industrial company in an easy way, i.e.
without making excessive demands on the technical,
personnel or financial side. This is the gap which is to
be closed for the sake of a sustainable development
in Thailand. In consideration of the small financial
possibilities the following basic demands must be
made:

¢ individual consultancy

e simplest handling

e minimized investment and operating cost
e training of users

Waste avoidance, utilization and disposal - this is the
sequence to ensure the most comprehensive environ-
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mental protection possible. As regards the latter two,
the setup of a not yet existing "recycling stock ex-
change" can be a great support. To define the envi-
ronmentally friendly and resources-saving goals, the
following framework conditions are to be considered:

e increasing piles of rubbish as consequence of
the increasing industrialization

e sharpened consciousness for an intensive use
of raw materials

e intensified environmental protection conscious-
ness with all parties involved

e at the same time, these framework conditions
mark the goals of a recycling stock exchange

e reintegration of former production residues into
the economic circulation

e careful treatment of limited raw material re-
sources

e reduction of the quantity of waste and avoid-
ance of unauthorized dumping grounds

Because of its business activity, our local co-operation
partner - Recycle Engineering Co., Ltd. - has intensive
contact to numerous big and medium-sized enterpris-
es of different industries. It provides us with the nec-
essary infrastructure, i.e. office premises, to set up of
computer network during the pilot phase.

There is also a training centre on the premises of
Recycle Engineering - Environmental Competence
Center (ECC) which numerous companies are invited
to during and after the start-up of the environmental
data base and where their employees will be made
familiar with the handling of this database.

The investments to participate in this project on the
part of the interested companies are limited to the
acquisition of a PC with internet access, which is
available in most enterprises anyway, since like every-
where in the world the electronic medias like internet
and email are increasingly being used. The data base
adjusted to local conditions will be available in two
languages - English and Thai - in order to prevent
communication problems. Another important compo-
nent of this data base is the implementation of the
European residue classification, which must be fed
with Thai data which the enterprises will have access
to.
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Adaptation of a wind energy plant for the efficient

production of cooling energy

According to EGAT statistics, ap-
prox. 67% of Thailand’s total
electricity consumption is spent
on cooling purposes. Besides pri-
vate households it is particularly
the industry and hotel trade
which are responsible for high
energy consumption. The avoid-
ance of energy losses as well as
the use of regenerative sources of
energy for refrigeration genera-
tion has therefore high priority for
the Thai government.

The Thai industries have to use a

large part of energy for cooling

purposes, both for production or

administration. Investigations

revealed that, apart from the

power consumption of the pro-

duction machines, the costs for

the necessary air conditioning of different production
departments and, above all, the office space are dis-
proportionately high .

One of the main sources of income of Thailand as
agroindustry-oriented country results from the indus-
trial production of food. Thailand is the market leader
in the area of fish and shrimp farming and thus one of
the main suppliers of deep-frozen food to the South-
east Asian region . All industrial food-processing com-
panies operate cold-storage depots, which, due to
their size, rank among the substantial power consum-
ers of the region. A cold-storage depot requires an
average connection power of 2 megawatts. Due to
the high electrical connecting loads the cold-storage
depot operators endeavour to minimize the costs.
Over the past two years, some enterprises have
therefore used thermal cameras for the optimization
of cooling losses, in order to reduce the losses of en-
ergy by improved isolation. Further optimizations do
not seem realizable at the moment.

Thailand produces electrical energy primarily from
fossil fuels. The quantity of electricity potentially
saved by the project would result in a substantial re-
duction from CO,-emissions. In Europe, particularly in
Germany, wind power stations are produced for the
power generation on an industrial scale. The propor-
tion of wind force utilization in Germany has mean-
while reached approx. 10% of the German electricity
economy. This development, however, has only been
possible because wind energy was subsidized.

AndayanvgiauasniITiuide
waauUUsEinalng dssunasanay
67 aa9l5unan15ld Wil ieviua
finaUssaodiiarinainuiduly
iufau Taauiawizatlefelu
T599uaARINATTULAYIsIusHAZTY
I gosnndotiu aomuaomﬂm
Lsamumaosgmaimnma fiav
mmaﬂomsammuwmmu LRz
WAIOUAAUNFINTIUTAF I
induunldleadnuildlunisvin
ANNLdY

Tsvvruansd1nnssuludssinalne
luwnaertdwdosnuiluinwiuunn
Walunisvinanutdulunssuiunns
Haauwazlugi1dneau I1nns
ATIAFAUWUIN UDNAANFIO1UT
ww3aednslunssuiunisndnlduan
srganaludrivaasmrlWdruav
wwiavdsuannaludhandagiudug
Lilsifludagiufigonindrudrtnnuionua

Uszinalnadaiulssnaineasnssu fsalavanatiig
nil9u1A1NaAFINNTINATHAAD IS mauatﬂuwmmw
msaaratunsidavlaiuasiisude smowai Ussna
nafoiunielugdeaanvdnaivisududelugfinna
adanziuaanidasle TseouanaunssuNALUITHal
fivavifudinsutAuainig a 3nauds dedaindu
Aanssuiidasldwdesiuann Anadalunisladiviuas
viavtdiuazagjilszana 2 mnging faiuauadiiuazsag
wengNat1eNIARazana Wi Tudie 2 s uun
T5991uunsureladailnsaindasinaiusauianiuau
aaugfilvilvunzan uazaansgaLanwdeonu 1aun1s
Aushui'lisndusacldinihaan defdonrtassi
Ny lale

Uszinalnandaluirainaruiudusdiulveg dotu
a1saLfiun1siasanisiasiilunisdiadsevaanisle
WF9IU FIuWvazdIaandFuInnIsURan A a
asuauleaanlaaarnnisnds iy Tuglsdisaiany
szindtaasiudl alnsalndandonuangnasroduniia
wannszulWiiguNIaTsIuEIne dagrunasnislad
wavvruanludssindiaasiuginisalssndanadvoiu
1WA 1669 10%

aransilasnavervanutdundeorulud ag'le
wao W gaalsvIna 29% drwdvoudiildaull
dluanudu waildazanavativsaiiiasiaaasldainy
vugeaniszana 60% wasildainnistawdeonulnia
fuda aldwdsoruanlunisvinanudy anuifuas
waaainmslawavoulni 17.4%

14




Looking at the wind output
and its conversion into actual
electrical power, an effective
electrical energy of max. 29%
is obtained. If this energy is
converted into cooling capaci-
ty, then the yield continues to
reduce reaching a maximum
cooling capacity of 60% of the
assigned electrical energy.
This means that only 17.4% of
the actual wind work output is
obtained as cooling capacity
via electrical power.

Basically, cooling capacity is primarily produced by
compressors, thus by mechanical shank drives. And
this is exactly where the solution of AG WKK for the
efficient production of cooling energy sets in: If a re-
frigeration compressor (shank transformer) is directly
operated by wind power, all current transformation
losses are saved and a wind/cooling capacity of over
90% obtained.

A further advantage is that cooling energy can eco-
nomically be stored in salt solutions (cooling energy
brine storage). Today's tank isolations limit the losses
of energy to less than 1 degree Celsius per day. The
technology is simple and favourable compared to the
electrical energy storage.

In the context of the PPP project of the AG WKK ex-
isting German wind force technology for direct cooling
production is to be utilized. For this purpose, the
technology has to be adjusted to the specific require-
ments of the refrigeration.

Another important aspect is the intended production
of corresponding systems in Thailand at a later date.
To be accepted on the Asian markets, the technology
must be able to be produced economically by local
components and local production. A prerequisite for
this is an intensive know-how transfer.

The extraordinarily high efficiency of the described
technology allows for an economical refrigeration. The
target markets can be provided with small and inex-
pensive wind energy units of approx. 30 - 150 KW or
more.
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WERIES

Almost 22 million tonnes of
wastes are produced every
year by Thailand’s inhabitants.
This quantity will continue to
rise with the present con-

sumption and economic
growth in the coming years.

The dominating type of waste

is of native-organic nature

making up approximately 60

% of the total waste on aver-

age (in Germany, organic

wastes have a portion of 20

%). These wastes have so far hardly been utilized.
Unlike in Europe, composting of organic wastes,does
not exist in Thailand, neither on the private nor on
the public level. There are neither companies nor us-
ers of professional compost technology. The required
organic fertilizer has to be imported. Therefore it is
expensive compared with Germany (approx. 10 euros
per quintal). Since there is no use cycle of organic
materials, Thailand has a permanent nutrient loss
which, for lack of organic fertilizer, is reflected in
small crop yields (approx. 35 % of the yield obtained
on an identical cultivated area in California). The ex-
isting nutrient potential of the native-organic wastes
remains unused as well as the potentials for the pro-
duction of fertilizer.

The potential market for composting is large, but
there is neither sufficient know-how nor capacities for
the professional composting of organic wastes in
Thailand. Apart from the poorly developed awareness
of the population, it is the lack of technological know-
how which is the fundamental problem calling for
know-how and awareness transfer.

In the context of the project different organic types of
waste in different climate zones of Thailand are ex-
emplarily composted.

e Composting of residues from the food produc-
tion (vegetable origin) at the company Uni-
vanich in the south of Thailand, a palm oil
manufacturer and operator of a breed plant for
young palms

e Composting of wastes from the garden, park
and landscape conservation, which are con-
verted to special compost suppressing different
types of pests

Pilot project for the professional composting of organic
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e Composting of mildly
contaminated (by plas-
tic foils) and foul-
smelling hypermarket
waste at a food hyper-
market operator in
Bangkok

Composting of selected miner-

al and organic wastes as well

as development and produc-

tion of high-quality culture

substrates on compost basis.

The demonstration location

will be south of Bangkok in the Environmental Com-
petence Center (PPP project E3134). The people in
the area mainly live on the cultivation of rice. The
empty rice stems are normally burned down after the
harvest. In the context of the PPP project they are
chopped and converted to culture substrate. From
this a second source of income of the population
could result.

For transport a used 24—tonne lorry is purchased and
equipped, so that the mobile ventilating system as
well as the mobile chaffing machine can be transport-
ed to each location.

The demonstrations aim at proving that all used
wastes - both large and small quantities (> 6,500 t/a
and/or. < 6,500 t/a) can be economically processed
to high-grade compost without causing major annoy-
ance caused by smell and without complex roofing
and accumulation of dirty seeping water. Depending
on rotting extent and nutrient content, such water
can be used on large agricultural areas or, in a con-
centrated form, for any type of new plantings or as
supplementation during substrate production.

It will furthermore be demonstrated that even ex-
tremely wet and smell-intensive raw materials can be
processed and that a 100% elimination of salmonellae
and other dangerous agents will take place.

In addition, the local administrations and the popula-
tion are to be made aware on the topics of recycling,
environment protection, ecological vegetable farming
and separate collection of wastes and trained accord-
ingly by appropriate PR activities in order to provide
ecologically and economically meaningful waste con-
cepts in the future.
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Implementation of an environmental-oriented material
flow management system (Retrologistik)

The industry of Thailand has
strongly developed over the
past few years. As regards
quality assurance, research
and environmental monitoring,
laboratories play an important
role in many branches of in-
dustry, hospitals and research
institutes. These laboratories
process partially highly-toxic
chemicals the disposal of
which has remained an un-
solved problem up to now. Each laboratory has stor-
age capacities for the keeping of the old chemicals
and/or the contaminated reagents, but the only possi-
bility for the "disposal" of these stocks are dumps for
final disposal. Because these dumps do normally not
comply with international standards and/or especially
smaller laboratories also use illegal disposal ways
(wash basin disposal, domestic waste, illegal small
dumps), these problems lead to substantial environ-
mental pollutions.

One of the most well-known universities of Bangkok
has, for example, disposed its laboratory chemicals in
a large hole dug on the campus for decades. Another
well-known university partly accomplishes a separa-
tion of the residual substances in the laboratory and
declares them. However, the chemical residual sub-
stances are currently placed everywhere in the build-
ing for lack of disposal logistics. Explosive materials
are stored in stairways and block escape routes.
While a general consciousness can be recognized
possibilities for a consistent conversion are missing.
The proceedings do not correspond to the regulations
common in Europe thereby representing a high risk
potential (fire, water and air pollution). A large petro-
chemical factory is another negative example: the
waste is separated according to types of potential re-
cycables in the analysis laboratories, collected and de-
clared. Subsequently, however, everything is added to
the waste water, where the small quantities of labora-
tory wastes and the immense waste water quantity
result in a dilution effect which allows for the compli-
ance with the legal limit values .

Recycling management and waste laws to allow for
the avoidance, utilization and reintegration of old
chemicals are still more or less unknown in Thailand -
like in many other countries of Southeast Asia . This
deplorable situation has also been recognized by the
Pollution Control Department (PCD) of the Ministry of
Natural Resources and Environment of Thailand ,
which itself operates extensive laboratories but has to
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deposit its longstanding pollution at an intermediate
storage site. The legal bases for a professional dispos-
al and normal storage in Thailand are available but,
with the exception of General Environmental Conser-
vation Public Co., Ltd. (Genco) and Recycle Engineer-
ing Co., Ltd. (RE), there is neither an appropriate dis-
posal company nor are there any appropriate logis-
tics. Genco disposes industrial wastes by disposal on
dumps and/or by the passing on of inflammable old
chemicals as fuel for the cement industry. Recycle En-
gineering has so far only specialized in the repro-
cessing of certain solvents.

In the context of the PPP project for the introduction
of an environment-oriented material flow manage-
ment for waste chemicals, Merck Ltd. together with
the Thai-German joint venture Recycle Engineering
Co., Ltd. will introduce the Retrologistik system to
Thailand, adjust it to local conditions and organize in-
formation meetings. The system offers a sustainable,
competitive as well as technically and legally safe al-
ternative for the removal and/or to the recycling of
chemicals. In the long-term, i.e. after the successful
conclusion of the PPP project, Merck will become the
provider of Retrologistik in Thailand. Recycle Engi-
neering will carry the responsibility for the further
treatment of the waste chemicals.

By intelligent controlling of the process chain of pro-
duction - sales - transport - use - transport — disposal,
industrial sales and production processes are intended
to be linked for several companies right from the start
and controlled in such a way that the resulting by-
products do not have to be disposed as waste. The
rationale of the system is that waste is a raw material
in the wrong place. It is therefore an important vision
of the project make all participants reconsider the en-
tire process chain: stop being a waste producer —
start being a raw material supplier. The goal is the
recycling of used chemicals and the production with
the help of a safe and environmentally friendly dis-
posal options. Therefore the results will be integrated
into the Environmental Database (PPP project 3169).
Only materials which cannot be supplied at reasona-
ble expenditure of a new use will be disposed on the
dump.
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