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Executive Summary
- THE STATE OF THAILAND ‘S ENVIRONMENT 1999

Preface

Natural resource and environmental quality
problems continue to occur worldwide causing low to
severe impacts at the local, regional, national and in-
ternational levels.

In the course of 1999, a number of problems
associated with the environment occurred in Thailand.
These included: soil degradation caused by excessive
soil erosion; improper management of soil in relation
to its capacity; dry season water shortage especially in
the North and the Northeast parts; prolonged flood
during the rainy season in several areas. Furthermore,
the use of ground water exceeded its natural recharge

potential, and subsequently caused impacts such as

land subsidence and salt-water intrusion. The area of

forest cover continues to decline although the annual
deforestation rate is falling. Illegal encroachment into
the forest continues along with illegal tree cutling as

seen in the Donglan Forest Reserve. The doubling of

the number of forest fire events is having a negative
impact on forest wildlife.

Problems in the area of mineral resources show
negative impacts on the environment, Higher demand
for energy is noted and this has led to more imports
and higher petrol prices as well as conflicts in energy
resource management as shown in the case of the coal
fuel thermal power plant in Prachuabkirikan Province
where the conflict has not been resolved.

The status of Thailand's fisheries resources in—
dicates catches exceeding the natural replacement ca-
pacity. There are problems in the violation of the Cabj—
net Order which does not allow freshwater shrimp
farming; and areas of conflict in using different tools
for anchovy fishing.

In the coastal zone, there is continued and se-
vere coastline erosion. In addition there is continued
encroachment of forest and wetland areas that is causing
impacts on biodiversity leading to an extinction risk
for some flora and fauna species. Furthermore, the
problem of genetically modified organisms has brought
up the complicated debate of its impact on the envi-
ronment and its effect on the health of consumers.

Some activities, such as sea walking to view
coral and scenery, cause impacts on the natural envi-
ronment and marine eco-system. Big construction
projects in Bangkok, such as massive road projects,
buildings and bridges are causing environmental im-
pacts and visual pollution,

Besides the above-mentioned problems in the
natural resource areas, other environmental pollution
problems also exist. Water pollution in several catch-
ments is now at a critical level especially in the lower
Chao Phraya , Thachin , Mae Klong and Bangpakong
rivers. Air pollution problems have been increasing,
especially with particulate matter smaller than 10 mj-
cron. In some areas this has been several times higher
than the air standards of Thailand allow. Noise level
at the roadside in Bangkok and in its vicinity were
also higher than the standards allow.

Residue of toxic substances especially from
the organochlorine group, in the environment and food
supply, especially in meat contamination were shown
to be clear problems. Problems associated with haz-
ardous substances exist at the storage, usage, treat-
ment and disposal stages as can be seen in the cases
of the potassium chlorate explosion in Chaingmai,
ammonia substance leaking from frozen food factory

Bangkok, hazardous substance found in Bo-Fai
airport in Prachuabkirikhan Province and the explo-
sion of Thai oil Company's oil storage tank. These
events caused big losses in people's life and property.

The increasing generation of solid waste and
night soil in Bangkok, its vicinity and other big prov-
inces proved to be a continuing waste collection and
disposal management problem for responsible agen-
cies with a limited budget.

These natural resource and environmental qual-
ity problems will continue to occur and worsen if we
do not take serious steps towards a level of environ—
mental protection that will prevent further impacts, If
these steps are not taken, the problems will persist
and worsen, with direct and indirect impacts on peo-
ple lives and properties in the immediate and wider
areas. The problems are particularly in need of reso-
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lution where a variety of stakeholders conflict in their
use of our natural resources.

The main principle to prevent and mitigate en-
vironmental impacts lies in having an effective Envi-
ronmental Management strategy that takes an inter-
disciplinary approach to finding solutions. There are
no standard or set formulae that can cope with every
environmental problem, solutions must be sought,
adapted and applied to suit each particular situation
using an interdisciplinary approach.

Environmental management should be identi-
fied as requiring urgent short term and long term im-
plementation. In 1999, the government accordingly im-
plemented all stated environmental policies and plans
through government organizations both nationally and
locally. The Environmental Impact Assessment (EIA)
method has been used to evaluate a development's
environmental impacts and help the approval process
of all major projects. It requires that every project
must have both environmental impact reduction meas—
ures and environmental performance monitoring meas-
ures.

Economic measures have been introduced to
support the prevention of environmental problems.
Incentives such as import tax reduction for environ-
mentally friendly equipment and machines, recogni-
tion for companies that operate in an environmentally
friendly manner, and use of the polluter pays principle
(PPP) to encourage voluntary action on pollution pre-
vention in private companies. An environmental fund
was set up and managed effectively as a financial
support for environmental liability and cleanup. The
budget derived from the energy conservation fund was
also used to conduct the energy saving campaign.

Other government activities undertaken include
education and the dissemination of environmental
knowledge through the media. The government also
encourages more involvement from the private sector
and non-government organizations (NGOs). Many
obsolete environmental laws and regulations were
amended to suit the current situation. Moreover, the
government attempted to issue several significant laws
such as the Community Forest Act and Water Re-
source Act. The Thai government has shown its com-
mitment to international environmental problems by

finalizing its ratification of the Convention on

Biodiversity while implementing the other ratified con-
ventions. These activities will all help to alleviate en-
vironmental problems in the future.

Good environmental management must em-
phasize “prevention” rather than “correction” in order
that the problems do not occur in the first place.

It means that active policies must be empha-
sized rather than passive. To set the active policy, we
need to put more effort into selecting the most suit-
able measures and to put them into force. This will
result in enhancing the quality of life of both the present
generation as well as the next, and restore a balance to
our environment as a whole.

The participation of all stakeholders is a vital
key to the success of environmenlal management, es-
pecially for those whose way of life has been or will
be impacted. This concept is also in accordance with
the 8™ National Economic and Social Development
Plan that emphasizes the role of people as the center
of development. The right of Thais to participate in
environmental management is also indicated in the
present constitution of 1997. The outstanding activity
is the Public Participation mechanism (public hear-
ing) that is supposed to take place in projects such as
the construction of the power plant in Prachuabkirikhan
province, and the solid waste treatment plant for Bang-
kok. Though the public hearing process still has some
problems, at least, it serves as a forum for affected
people and all stakeholders to discuss and exchange
technical information.

Even though a number of environmental prob-
lems have been addressed, many problems still re-
main and await a satisfactory solution. No matter how
difficult it is, if all concerned parties co-operate and
work together, a balance between cconomic develop-
ment and environmental conservation can be found.
Then, we will move toward an era of sustainable de—
velopment.

This report will present the current situation of

natural resource management and environmental qual-

ity.
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State of Environment
I. Natural Resources

Soil Resources and Land use

The total area of Thailand is about 320.7 mil-
lion rais, whereby just one half of this area is suitable
for plant growing. The growth of population cach year
is causing land use problems. The average area of
land holding of each farmer's family is decreasing and
this is leading to forest encroachment and land man-
agement problems. The misused lands already cover
about 101.87 million rais (32% of total area), an area
that includes the largest area of rice growing into non-
suitable areas. On the other hand, some areas suitable
for agriculture have been used for industry and settle-
ment areas.

Land degradation problems are occurring in
about 42 % of the total area. Soil erosion is leading to
the loss of 27 million metric tons of soil and the siltation
of the water storage. This leads to a loss of mineral
nutrients with a total value of 3,775 million baht and
results in a decrease in yield to just 25% of the normal
yield.

Fertilizer and chemical substances are an im-
portant factor and are still being used in high amounts

that cause more pollutants in the soil.

Recommendations

1. Soil and land use information of the same
standard should be used for the selection of land uti-
lization.

2. The systematic of land use and resources
zoning should be used to conserve and preserve the
land resource, especially in fragile areas that could
affect the ecology and environment of the area.

3. Use of techniques such as natural man-
agement and multiple cropping should be extended so
that farmers reduce their use of agricultural chemi-

cals.

Water Resources

As in the past, the shortage of water resources
is a major problem and highly susceptible to annual
weather patterns. In 1999, the problem was not as
severe as it was in 1998. In the first 4 months of 1999,
many areas especially in the Northern and Northeast-
ern part of Thailand experienced severe drought due
to unusual low rainfall levels. However, after April
through to the end of the year, Thailand had a long
rainy season and a very high rainfall level. On aver-
age, rainfall is about 14% higher. In some areas of the
southern region, people experienced flooding causing
severe damage to houses and agricultural areas.

Although the water in the 2¢ main dams of
Thailand can be used over about 27% of the whole
capacity, the water level in major dams such as the
Bhumipol dam and the Sri Nakharin dam lay below
this average. The government had to manage and
prioritize peopl's water use.

In Bangkok, excessive usage of ground water
especially by the private sector is causing settling of
the ground. Every day 2.37 million m® of groundwater
are pumped out of the ground while the recharge rate
is only 1.25 million m’ per day. This is leading to a

continuously sinking groundwater table.

Recommendations

1. Urgently establish a law on national wa-
ler resources.

2. Develop a separate master plan for the
watershed management for each of the watershed ar-
€as.

3. Urgently find a solution to the sinking wa-
ter table and land subsidence especially in industrial

areas.
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4. Study possibilities 1o use current irriga-
tion areas for flood management considering also the
socio-economic impact on the impact on the envi-
ronment.

5. Select appropriate water measurement sta—
tions to establish a forecast and warning system for
flooding in high-risk areas. Develop and apply a me-
teorological model using data from meteorology and

remote sensing.

Forest and Wildlife Resources

Since 1941 the forested area has decreased [rom
171 million rais (53% of total land area) to 81 million
rais (25.28% of total land area) in 1998. In the last 6
years (1993-1998) the rate of forest destruction was
reduced 0.15% or less than the period between 1988~
1992 (0.4%). This is because government and private
sector promoted reforestation program on the occa-
sion of the 50th anniversary of His Majesty the King's
reign. As a resull, forest areas are increasing.

Deforestation was related ro economic, social
and political problems. Nowadays, there are 2 major
problems, namely the degradation of forest resources
and the confection of forest resource utilization. In
addition, in 1999 forest fires destroyed more than double
the area affected in 1998 even though there were fewer
fires. Furthermore, El Nino was another cause of for-
est fire. In 1998, the forest fire control stations were
set up. It is noted that the number of forest fire is less
than the actual figure as it does not include those fires

that occurred outside the fire control stations.

The Schomburgk deer is already extinct in
Thailand, and several other endangered species are no
longer reproducing. Other endangered animals include
the elephant, manatee, and a number of bird species.
Wildlife degradation to both species and number was
caused not only by their inability to adapt to environ-
mental change, but also to natural catastrophes. They
are, for example, endangered because of hunting, pol-
lution, reduced food availability and forest area, earth-
quake, forest fire, etc. These factors pose direct and
indirect threats to wildlife. The co-operation of gov-
ernment organization and NGOs including informa-
tion sharing has resulted in an increasing awareness

and participation of concerned groups.

Recommendations

1. Short-term: Protecting the remaining forest
area, and enforcing the reforestation program. Forest
laws should be revised in order to make them obvious
and more relevant to the modern day world. Forest
Law should be applied equally to all parties. Strong
measures need Lo be taken 1o protect forests from fire
both in those areas where they frequently occur as
well as in those areas where there is a risk of fire
occurring.

2. Long term: Government organizations must
cooperate more with each other to address the issue of
poverty.

3. The government should strictly enforce and
control plant and wild life trade especially for endan-

gered species.

Mineral Resources

Mineral resources are important to the eco-
nomic development of Thailand. After natural gas was
found in the Gulf of Thailand in 1987, the growth of
industries accelerated. The increasing demand for min-
eral resources in Thailand led to an exploitation using
more and more high technology. Due to the high local
demand, the production of mining industries has shifted
away from producing mineral resources for export to
now serving the local industry in particular with min-
erals and energy. However, the economic crisis in
1997 has slowed down the domestic demand.

There are several problems associated with the

use of Thailands mineral resources. The intense min-
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ing activities cause a number of environmental prob-
lems such as, mineral conservation, pollution of rivers
and other surface waters. An example can be seen in
the lead contamination in the Clity Stream in
Kanchanaburi Province in 7998. The Department of
Mineral Resources of the Ministry of Industry has
developed a plan to monitor and prevent the environ-
ment from further damage. Other examples include
saline soil in northeastern Thailand and hazardous heavy

metal events in Yala province.

Recommendations

1. The potential of mineral reserve must be
evaluated especially for economically valuable min-
erals. This will allow us to plan for the use of the
mineral resources in accordance with the plans re-
garding environmental protection.

2. Produce and promote more secondary
products (value added products) from mineral resources
instead of exporting the resources themselves.

3.  Mineral conservation must be considered
as a national plan.

4. The lead contamination in the Clity Stream
in Kanchanaburi Province has to be corrected rapidly.

5. Land subsidence and saline soil in North-
eastern Thailand must be solved by prohibiting the

drilling of saline water.

Energy Resources o

In 1998 to 199¢ the demand for commercial
energy increased by about 3.3%, while the overall
demand for energy increased by 4.8%. Thailands do-
mestic production is not enough to meet its consump-
tion requirements. Therefore, Thailand must import
5.7% of its energy needs. The consumption of natural
gases, lignite and petroleum products increased at the
same rate. The government took action to replace oil

by natural gas as a source for energy production and
established a desulphurization plant at the Mae Moh
power plant in Lampang province to be able to sub-
stitute imported oil by local lignite. Sustainable en-
ergy sources such as solar energy, wind energy and
biomass are available.

Energy production and utilization can have an
environmental impact especially as air pollution, and
thus can affect human health. In 1997, to reduce the
impact of energy production and consumption, a policy
and direct measures have to be implemented to con-

vince the people o conserve energy.

Recommendations

1. Promote the use of sustainable energy es—
pecially energy from waste, instead of commercial
energy.

2. Support research into the ficld of energy
both in the government and in the private sector. The
aim is to develop, adapt or improve appliances to re—
duce their energy consumption.

3.  Promote and coordinate cooperation be-
tween the government and the private sector to con-
serve energy.

4. Public information to create conscious-
ness and understanding among the population on cor-

rect and efficient energy use.

Fisheries Resources

Thailand plays a significant role in the fishing
industry in Southeast Asia. In 1997, the productivity
of the industry and the production from the sea de-
creased about 17 percent compared to 1995 from about
1.84 million tons to 1.52 million tons. Many fisher-
men moved to oversea fisheries and this lead to an
increase in this sector of 18.1 percent (from 0.91 mil-

lion tons to 1.07 million tons).
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Farming is another way 1o increase fishery
productivity. Shrimp farming generated significant
income for Thailand recently. Nevertheless, the main
problem of shrimp farmers in 1999 was the expansion
of shrimp farms to freshwater areas. Shrimp farming
in freshwater area has been prohibited since 1998.

Moreover, white shrimp (Penaeus merguiensis) is a

viable product for breeding and is undergoing con-
tinuous expansion. However, as the white shrimp need

high salinity water, this may have an impact on the

future environment.

Recommendations

1. Support and promote the right of fisheries
and aquaculture for small-scale fisheries in local ar-
eas and declare suitable areas for aquaculture activity.
Environmentally sustainable and long-term high pro-
duction levels will require strict management of the
natural and fisheries resources.

2. Protect and preserve the environment in
an appropriate way. Control drugs and chemicals us-
age in aquaculture, and promote environmental im-
pact assessment in large-scale aquaculture projects.

3. Do research to develop strains of aquatic
animals that are suitable for production as a new eco-
nomic species and which have a lesser impact on the

environment.

Coastal Resources

Coastal erosion has occurred in several areas
such as Petchaburi province, Pranburi province,
Prachuabkirikhan Province, Nakhon-rachasima Prov-
ince, and Bangkhuntian beach.

In 1996, Thailand mangroves covered only 1.04
million Rais. This rate was decreasing by about 2.8%
or 35,770 Rai per year. Mangrove areas were de-

stroyed and used for other purpose. However, the gov

ernment tried to protect it by implementing policies
and measures to prevent changes in the natural man-
grove area. In addition, they tried to plant more man-
groves; and thus mangrove destruction rate could be
reduced.

Water quality around the Gulf of Thailand and
the Andaman Sea is problematical especially in com-
munity areas, tourist areas, industrial areas, and farm-
ing areas. Water quality monitoring in 1999 has shown
that the quality has improved over the previous year.
Yet, in some areas it still needs close attention such as
in the inner areas of the Gulf of Thailand, Chao Phraya
river, Bangpakong river, and Maptaput Industrial es-

tate.

Recommendations

1. Demolish all illegal constructions espe-
cially at Pattaya beach.

2. Consider the result of the study on coastal
erosion in the Gulf of Thailand and use these as a
basis for solving the problems of coastal erosion.

3. Push a clear policy on the mangrove for-
ests especially regarding the conservation of these for-
ests and other coastal resources.

4.  Control the people who have mangrove
concession rights that they conduct their operations
within the legal requirements.

5. Define areas for usage and areas for con-
servation in the coral reefs. Control and monitor the
status of the coral reefs and increase the number of
mooring buoys.

6. Speed up the construction of waste water
treatment plants especially in communities, aquaculture
and industrial areas.

7. Create awareness in people to love and

care for the coastal resources.
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8. Support and provide a budget and infor-
mation to NGOs and local communities who are in-

volved in coastal conservation.

Threats to biodiversity still occur continuously
as we can see from the decreasing [orest areas and
changing use of wetlands. The primary threats result
from human activities such as expanding agriculture,
communities and many development projects. The
obvious impacts are the decline of tigers, migratory

birds and mangroves. Threats to wildlife habitats re-

sult in decreasine flora and fauna.

Recommendations

1. Research, explore and define biodiversity
resources in Thailand in order to widen our knowl-
edge and to develop technology which will enable us
to identify biological resources.

2. Strengthen the coordination between gov-
ernment and private sectors to conserve biodiversity.

3. Distribute knowledge and create aware—
ness among to the youth and the community through
public relations.

4. Support and encourage people to partici-
pate in conservation and management of our

biodiversity at the local level.

I1. Environmental Pollution

Water pollution

The results of water quality examinations of
Thailands rivers in 1999 showed that the main rivers
in the central part of Thailand are all highly polluted.
For example, Chao Phraya river (especially, in the
lower part that passes through Bangkok and
Samutprakarn Province) and Thachin river (lower parl
that pass through Nakornpathom and Samutsongkram
Province). The water quality of other rivers is reduced
when these pass through the townships and are highly
contaminated with coliform bacteria, a cause of en-
teritis. The main causes of the deteriorating water qual
ity were municipal wastewater, industrial and agri-
cultural wastewater, respectively.

Nowadays, there are various short and long
term plans for the resuscitation of water quality in
Thailand's main rivers. The purposes ol these plans
are Lo decrease and control water pollution events aris-
ing from community activities, agriculture and indus-
try. The person who pollutes a water body must pay
the cost for wastewater treatment. These plans in-
cluded promotion and encouragement of the private
sectors for investment and process the wastewater
management. The output of these plans at the end of
2006 would be improved water quality of Chao Phraya
river, Thachin river and the other main rivers Lo an

acceptable level of water quality.

Recommendation

1. Water quality data should be organized
systematically for searching and planning of water
quality control.

2, Promote public awareness on the effects

of water pollution on human and environment health.
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3. Public organization should be coordinated
in water quality examination in order to reduce over-
lapped working.

4. The budget for construction and manage-
ment of central wastewater treatment plant should be
suitably allocated for the maximum efficiency of
wasicwalter treatment systems.

5. The laws, acts and regulations should in-
clude penalty provisions and these should be strictly

enforced.

Air and noise pollution

Air quality in Bangkok and its Peripheral Prov-
inces in 1999 indicated that ozone concentration and
particulate matter less than the 10 micron (PM-10)
level remain higher than the Ambient Air Standards
of Thailand allow. In addition, the concentration of
carbon monoxide in some arcas under the skytrain
stations was also above the standard during rush-hour
periods. Air quality in other regions of Thailand in
1999 showed the concentration of ozone and PM-10
exceed the standards as well.

The measurements al most of the permanent
and temporary sound monitoring stations located near
kerbside and roadside in Bangkok and suburb exceed
Lr<| S standard (70 dBA) every day. All measure-
ments at the monitoring stations sited near canals meet
ch_ ., Standard although residents along canals com-
plain about the noise levels.

The measurements exceed L standard at
sound monitoring stations located in three Industrial
Estates: Bang Chun Industrial Estate, Bang Pu Indus-
trial Estate, and Lad Kra Bang Industrial Estate. But
the sound levels measured at those stations do not

relate to the operation of the factories located in that

Industrial Estate.

Recommendations

1. Short-term mitigation measures such as
the continued monitoring of operations by concerned
agencies to assure that air quality complies with the
ambient air standards, continuous operation of projects
which are directly related to the air pollution man-
agement programs, effective utilization of the results
from research and development on solving of the air
pollution problems, ete.

2. Long-term mitigation measures such as
studies on the advantages and disadvantages of the
revision on the ambient air standards to include the
standard for particulate matter less than 2.5 micron
(PM-2.5); effective development of mass transporta-
tion systems with a reasonable fare, monitoring the
progress of science and technology related to various
kinds of industries, monitoring the development of air
pollution control systems, inclusion of information
related to air pollution on the curriculum to educate
students and the public.

3. The method for measuring noise levels
beside the canals should be changed from the Lcwhr
method against the ambient noise standards {L.‘_q L
no more than 70 dBA) prescribed in Notification of
Environmental Board No.15 B.E. 2540, to the method
considered from the differences between the L»:u. .
of the background noise against the L{_q_ ., of the noise
in question.

4. The standard for sound in the precinct of
industry, household, commercial place, and places
where dwellers are very sensitive to noise such as
hospitals, health care centres, academic institutions etc.,
should be prescribed.

5. As well as the research on sound reduc-

tion from long-tailed boats, research on sound reduc-

tion from other vehicles should be supported.

Hazardous Substance

Thailand's economy has been severely affected
by the economic crisis. Although in recession, the
quantity of hazardous substances produced and im-
ported last year was still more than 10 million tonnes.
These are responsible for substantial contamination
events in the environment. Residue of pesticides as
well as herbicides, especially of those in the

organochlorine group, has been often observed. Fur-
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thermore, the chemical Borax. has been detected in
some observed food (4.9%). The highest risk was found
to be in meat products. Less significant problems were

found in preserved fruits and sweets, respectively.

Recommendations

1. Promote awareness among people in in-
dustry, as well as in the agricultural sectors so that
they are well informed about the dangers of hazardous
substances.

2. Periodically examine levels of chemical
residue in agricultural areas, in agricultural products,
as well as in food; in order to be conscious of their
danger.

3. Provide emergency management sysiems
related to type of hazardous substances.

4. Setl up regulations o contral production
and transportation of hazardous substances.

5. Prevent and find solutions for chemical con-

tamination in food, especially Borax in meat products.

Hazardous Waste

The problem is serious since the amount of
hazardous waste produced has increased continually
and reached 1,600,000 metric tonnes last year and prob-
lems concerning its management has been aggravated.
As a principal source of hazardous waste, the indus-
trial sector produced up to 70 percent of the total
amount. Infectious waste generated from hospitals,
which is also considered as hazardous waste, was
sometimes disposed of together with the normal mu-
nicipal waste. Presently, new hazardous waste treal-
ment facilities are not urgently required. However, the
cost of treatment is uwsually high. Knowledge and
awareness about better management of hazardous waste
among people is insufficient. Moreover, carelessness

of manufacturers and farmers still prevailed.

Concerned organizations try to solve the prob-
lems in both direct and indirect ways by campaigning
through the media. People are also encouraged to sepa—

rate their wastes, but this is still implemented in Bang-

kok only.

Recommendations

1. Promote awareness among people and
manufacturers, so that they have more competent
knowledge regarding environmental significance of
hazardous substances.

2. Support new approved waste handlers, in
order to establish competition in the market that can
eventually bring lower costs for hazardous waste han-
dling.

3, Persuade manufacturers to pay for haz-
ardous waste treatment by providing them with in-
centives.

4. Employ new technology, such as recy-
cling and reusing for waste minimization.

5. Improve management systems for infec-
tious waste through the application of high tempera-
ture incinerators and increasing the utilization of waste
treatment facilities in the municipality.

6. Increase the fines for polluters who do

not comply with the regulations.

Solid Waste and Night Soil

In 1999, the municipal solid waste generation

in Thailand (including the waste from Bangkok Met-
ropolitan) was around 37,250 tons per day or 13.6
million tons per year. That is quite similar to solid
wasle generation rale in 1998 (37,246 tons per day).

The increasing generation rate of municipal
solid waste each year leads to many problems. The
problem in Bangkok Metropolitan and surrounding

areas is in regard 1o suitable solid waste disposal meth-
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ods and finding sites in the future. A similar problem
faces the other provinces regarding waste collection
and disposal, Due to improper disposal, such as open
burning of the solid waste, a strong impact on the

environment and human health results.

Recommendations

1. Priority setting regarding the municipal
solid waste problem. Thailand should have a standard
for solid waste management including guidelines and
procedures for monitoring solid waste management
practice.

2. Decentralize the budget for solid waste
management, and improve the collection of solid
wastes. Include inducements and promote the accept-
ance of fee collection within the community.

3. Teach the practice of solid waste separa-
tion at every educational level in order to prepare the
people for a waste separation program in the long run.

4. Survey and evaluate the solid waste collec—
tion in Thailand, in order to plan and prepare suitable
routes and methods for solid waste collection in each
service area.

5. Consider strategic plans to cope with the
environment problem by using waste minimization or
cleaner technology as well as waste utilization in pri
vate and public organizations.

6. Survey and evaluate the capacity of central
night soil treatment plants for suitable waste manage-

ment in the present and future.

I11. The Natural and Cultural Environment

The Natural Environment

In 1999 there were four issues of impacts on
the environment in natural sites.

Maya bay, Pi pi island, Krabi province was
permitted as a location for the production of the movie
“The Beach’. With co-supervision and inspection of
Royal Thai Government Agencies the sand dunes and
beaches were modified to suit the plot of the film. The
beaches, dunes and vegetation were brought back to
the previous condition after the film production was
over. However, storms that are common to the area
were stronger than usual and damaged the dunes and
vegetation that had been replanted.

An expansion of the Chieng Mai-Lampoon
road was proposed, requiring the cutting down of an-
cient rubber plantations along the length of the road.
The proposal would have a strong impact on the identity
of Chieng Mai province. However, the project was
not implemented because of the high value placed by
the community on the preservation of this historical
assel reflecting the long established culture and civi-
lization. The communily was the main force that pro-
tested and opposed this development project that would
have severely damaged natural environment.

Sea walker businesses that offer guided tours
to observe coral reefs and underwater scenery has
caused strong impacts to the marine ecology and en-
vironment because the entrepreneurs did not operate
according to the prescribed regulations and rules. This
has led to the deterioration of the coral reefs, an im-
portant marine nursery grounds.

The Sarika waterfall area was improved under
a project to develop Nakornnayok as an example of
an eco—tourism province. This was done to enhance
the scenery of the waterfall in a way that causes the

least impact to the environment.

Recommendations

1. Permission for film production in envi-
ronmentally sensitive areas must be considered thor-
oughly. The community must be allowed Lo partici-

pate in the decision making process.
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2. The construction of any development
project should make provision for public participa-

tion.

3. The location for coral reef viewing where
the impacts to marine ecology and the environment
are minimal should e sought. The measures to pre-
serve the environment must be strictly enforced by
both entrepreneurs and tourists.

4. Tourist attraction spots should be devel-
oped as eco-lourism siles in order to reduce the im-
pact to the natural environment, culture, way of life,
but also as a means of creating sustainable income tor
local communities. Tourists must be informed of the
importance and value of nature and learn to appreciate

its gracefullness.

The Cultural Environment

There are several reasons for the degradation

of The Cultural Heritage Environment such as land

invasion by people, the alteration and demolition of

cultural constructions by civil development agencies
and the recent conspicuous threat posed by the con-
struction of gigantic buildings and transportation fa—
cilities adjacent to culture sites without due care being

paid to the site's cultural value and elegance. Another

problem is the inappropriate functional alteration of

cultural places. Examples of these problems are seen
in the New-World department store conflict and the
mass transportation project along Phasicharcon canal.
As to a more positive aspect of conservation, it can be
seen that local communities are beginning to be aware

of their own cultural heritage. A good example here is

the case of Chan-San ancient town conservation.

Recommendations

1. The government should promote public
awareness and knowledge about the importance of
conservation of the local culture.

2. The government should build up an op-
erational network to coordinate government agencies,
the private section and other organizations to actively
manage and conserve the culture environment at both
policy and operation levels.

3. The government should enforce a conser-
vation policy for the cultural environment for local
administrations.

4. Law, order or rule should be provided ur-
gently to minimize the size of advertising boards or
any presentations near cultural sites to maintain visual
value.

5. The government should facilitate local or-
ganizations to assist in the affairs of the local culture
conservation. This will be relevant to the process of
decentralization.

6. The decree of monk burcau B.E. 2505
should be revised to appropriate 5 percent of income

of each temple to expertly renovate or maintain build-

ings and sites.
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IV. Environmental Management

Government Roles in Managing Natural Resource

and the Environment

The Government's role at the policy level is to
manage the Environmental Quality Management Plan
from 1999 until 20046 and performance level such as
maintenance and administration of waslewater treat
ment system, application ol [SO 74000 and Clean
Technology. strengthen capability of local adminis-
trative organization, eco-tourism, increasc the mar-
ket-incentive scheme. reorganize the Department of
Environmental Quality Promotion, etc.

The economic crisis that Thailand is currently
experiencing has caused budget cuts in the years 1997~
1999, This has led Lo the suspension ol operations and
to increase problems of environmental controls and

monitoring with entrepreneurs relying on regulation.

Recommendations

1. Strengthen local administrative organiza-
tions ability to manage the environment.

2. Review authorities and roles of each of
the organizations responsible for environmental and
natural resource management to be able to cope with
the changing situation to improve the efficiency of the
different sections.

3. Support and follow up responsible depart—
ments for quick response and management and to en-
sure continuous monitoring with evaluation ol the re
sults,

4. Apply economic instruments ¢.g. 1o man-
age the collection of the wastewater treatment lee and
environmenltal taxes.

5. Support and encourage people (o par-
ticipate in the projects and activities in an appropriate

way.

Roles of Non-Government Organizations and

the Private Sector

Non-Government Organization (NGOs) and
the Private Sector play an important role in support-
ing the government in many aspects such as cam-
paigns for environmental prevention and solutions,
increasing environmental consciousness, the develop
ment of environmental technology. establishing envi-
ronmental networks between concerned parties  and
environmental measurements and monitoring, ete. The
major problem is a lack of resources that the organi-
zations need to operate cfficiently, such as lack of
budget. information, lack of coordination between
government departments in some fields, no access 1o
environment funds and facing negative atlitude with

NGOs and private sectors.

Recommendations

1. Open opportunities for NGOs and the pri
vate sector to involve and participate in government
or state-enterprise processes. Thus, improve opportu-
nities such as access o budgets, information and co-
operation including promoting positive attitudes to-
wards NGOs and the private sector.

2. Intensify the support for the cooperation
of NGOs and the private sector with government agen—

cies in the conservation of Natural Resources and in

solving environmental problems.

Environmental Education and Public Relations

Education and public relation are effective tools
to promote the energy conservation program. Gov-
ernment, NGOs and the private sector have continued
their etforts to educate and disseminate environmental
information by various means such as establishing

environmental centers at the provincial level, envi-
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ronmental technology transler schemes, education
through seminar and research studies, public relations
through the medias. In addition, the Government has
announced that the years from 199% to 2003 be “The
year ol environmental and natural resources
conservation™ and “Energy conservation year 1999".

The problem of different data from different
organizations is an important issue. It can be a barrier
o promoting environmental awareness to people. Fur-

thermore, an inadequate budget will also affect the

on-going activities and success of NGOs,

Recommendations

1. Inform the people of their roles and duties
regarding the participation in environmental and natural
resource conservation. The activities should be on-
going and directed at target groups. In addition, the
role of young groups especially in rural areas should
be expanded.

2. Set up a procedure Lo evaluate the success
of the activities so that they may be modified to be
more appropriate for each target group.

3. Give more importance to research studies
on environmental management, especially energy con-
servation, technology of waste treatment and disposal,
to provide alternative options and new methods for
efficient plans and activities.

4. Strengthen the community's ability to par—
ticipate in environmental and natural resource conser-
vation by promoting environmental leaders to take part
in joint efforts in environmental protection on com-

munity and village level.

Environmental Impact Assessment

EIA is a necessary and important tool 1o pro-
tect the environment. The main objectives of EIA are
to provide guidelines for the protection. mitigation
and monitoring ot developments in order to reduce
adverse environmental impacts. In 1999, there were
49 consultancy firms registered with the OEPP. They
submitted 215 environmental impact assessment re
ports (o the OEPP, Only 47 of them were approved.
The OEPP attempted 1o use incentives 1o convince
private companies to conduct the EIA such as re-
warding clean production, and encouraging compa-
nies to apply for ISO 14000 compliance. To develop
Environmental Impact Assessment, training such as
economic assessment, risk assessment and environ-
mental auditing were provided for government staff.
Problems in regard to environmental impact assess-
ment include insufficient staff, quality of the reports

and the situation where a developer does not follow

the mitigation and monitoring plan as proposed in the
EIA.

Recommendations

1. Add more types of projects and reduce
the size of the project that are required o present an
EIA report, especially for those projects that cause
severe impacts to the environment such as in the food
processing and textile industries.

2. Co-operate with all stakeholders to ban
projects that do not complete the EIA procedure.

3. Organize a meeting among all stakeholders
to evaluate the quality of EIA reports.

4. Increase government staff and co-opera-
tion with other authorities to punish those projects

that do not comply with the EIA procedures.
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5. Establish a working group from govern-
ment, NGOs and the private sector to review the cur
rent environmental and natural resource laws.

6. Include public participation in the draft-
ing and modification process of laws and regulations.
For the benefit of the community and the government,
people should be encouraged to voice their opinion on
how processes can be made more efficient and trans-

parent.

Environmenatal Law and Regulations

In 1999, three new environmental laws were
passed. In addition, the Enhancement and Conserva-
tion of National Environmental Quality Act B.E.2535,
the Factory Act B.E.2535 and the Environmental Stand-
ard Regulations are all being prepared for revision.
Problems in 1992 mostly concerned the violation and
avoidance of the rules, contradiction of drafted laws
such as the draft of the Community Forest Act in-
cluding laws which follow the Constitution of the

Kingdom of Thailand 1997, etc.

Recommendations

1. Working Committee comprised of both the
related government and non-government representa-
tives should be set up to review all present natural
resources and environmental quality related laws.

2. Principles of community participation
should be practiced in the process ol law drafting and
amendment by making it a public issue so that the
people have an opportunity to express their opinions.
Effectiveness of law enforcement should be enhanced
through the transparency of available information that

could be checked for the benefit of overall public

cood.

3. Non-side or Neutral Committee that is
acceptable to all parties concerned should be set up to
participate in the public hearing process. The public
hearing result should be used in the process of deci-

sion making based on technical information

International Conventions

International conventions are a tool to pro-
moting international cooperation in prevention and
mitigation of cross=border environmental problems
through appropriate international environmental law.
As a member of world community, Thailand has shown
commitment by participating in related activities. In
1999, the situation of 3 selected international conven-
tions could be summarized as follows.

Thailand has not yet ratified to become a party
member of The Convention on Biological Diversity
1992. However, the nation's internal preparation has
been substantially developed both in law and respon-
sible agency matters. The debate about positive and
negative impact of being a convention member is still
of high community interest.

In 1998, Thailand ratified to be a party mem-
ber of the Ramsar Convention on Wetlands 1971.
Preparation to propose an additional ¢ wetlands as
Ramsar Sites, including: marshland; peat swamp for-
est; mangrove and muddy beach, i1s underway. Coor-
dinating and focal point for outreach programs has
also been set up.

In 1927, Thailand ratified the Basel Conven-
tion on the Control of Transboundary Movements of
Hazardous Waste and their Disposal 198%. Thai rep-
resentatives attended the Conference of the contract-
ing Parties (COP), Technical Working Group (TWG)
and other working group meetings as required. At
present, preparation is underway for ratification of the
Protocol on the Liability from Transboundary Move-

ments of Hazardous Waste and their Disposal.

Recommendations

1. Public relations with the most update in-
formation about Conventions on the Biodiversity situ-
ation should be made available, especially about GMOs
and malters that are directly linked to the Biosafety

Protocol.
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2. Promotion of community understanding
about the consequences of being, as opposed to not
being, a party member of the Convention on

Biodiversity. Clearing the pending ratification process

problems to speed up the joining of Thailand as a
contracting country member since the positive conse
quences clearly outweigh the negative ones.

3. Promotion of cooperation with the com-
munity in the implementation ol local participation
process activities in the Outreach Program in accord-
ance with the Ramsar Convention.

4. Support for the involvement of the pri-
vate business sector in the development of hazardous
waste management technology. Prevention and con-
trol of hazardous waste should be considered as a
main policy through utilizing laws and the promotion

of community participation.

Summary of Significant Environmental Events in 1999

huabkirakan Province

Power Plant ,
Hin krud Power Plant and Bo Nok Power Plant

Prachuabkirakhan Province are two projects that aim
to generate electricity. These two projects are expected
to cause environmental and social impact such as air
pollution, and damage to the marine ecology and Tish-
eries industry as well as to tourism. This has led to
protests from the local community. To solve the prob-
lem, the cabinel has set up public hearings in which to
gather comments from both sides. However, the pro
testers have rejected the offer to participate at these
meetings.

In addition, problems arose from the low quality
of the first environmental impact assessment report
which did not include the environmental impact on
the local coral reefs. Furthermore, the process of pub-

lic participation was not seen as appropriate.

Recommendations

I. Let stakeholders participate and provide
information o the authorized commitlee before ap-
proving the project.

2. Fast and correct information must be re-

leased to the public.
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Hazardous Substance Management

In 19929, a number of disastrous incidents re-
lated to the mismanagement of hazardous substance
management  occurred.

The first incident involved chemical contami-
nation at Bofai airport, Hua Hin, Prachaubkirikhan
Province. During the improvement of its runway, soil
contaminated with a strong odorous chemical was ob-
served. In order to reduce the adverse effects and pos-
sibility of dispersal to other uncontaminated areas, the
contaminated soil was covered with clean soil. After
soil samples were examined, it was however not ¢las—
sified as hazardous waste. Nevertheless the area must
be continuously monitored in order to protect the people
and the environment from any further adverse etfects.

The second incident concerned the explosion
ol potassium chlorate at the factory of Hong Thai
Kaset Pattana Company Limited, which produced dried
Longan in San Pa Tong, Chiang Mai Province. The
incident caused the death of 39 factory workers. A
number of people in the vicinity were also injured.
Several houses, one hospital and one temple within a
kilometer radius of the site were damaged. The inci-
dent was presumably caused by human errors during
the process of mixing potassium chlorate, which is
very flammable, with other chemicals. Investigation
on the cause of the explosion and chemical residue
clean up was underway. National regulations on the
long term handling of potassium chlorate was also
discussed.

The third incident was associated with an am-
monia leakage from Hong Yen Asian Sea Food Com-
pany Limited, which produces frozen food. It is situ-
ated near a community and a school in Klong teoy,
Bangkok. 30 students were affected by breathing in
ammonia gas that escaped from the cooling system.
Presumably, the incident was caused by a leakage of
ammonia gas used in the cooling process. Although
the investigation results indicated that the ammonia
concentration was lower than the standard allows, the
permission for further production was withheld.

The fourth incident involved a fire at an oil
storage tank of the Thai Oil Refinery in Chonburi
Province. 30 million liters of oil in the tanks were
lost. The fire claimed 7 lives and a further 27 were

injured, constructions and houses were damaged totaling

about 850 million baht. Cause of this incident was
found to be neglect of duty, inadequacy and careless—
ness of workers in the oil transport unit. Air pollution
monitoring in the area showed levels to be under the
standard concentrations. However, the whole produc—

tion of the lactory has been temporary terminated.

Recommendations

1. Monitor and assess the contamination of
hazardous substances, especially for persistent organic
substances that could be dumped at sites, such as air-
ports and around industrial areas.

2. Provide advanced instruments and develop
experts for the analysis of dioxins and other persistent
organic substances.

3. Inform farmers aboul risks and suitable
methods for storing potassium chlorate.

4. Control the application of potassium
chlorate through the enforcement of tough regulation.

5. Guide all factories where ammonia is used
to set up emergency plans and employ environmental
management systems. Inspect the quality of instru-
ments used. For any factories that are in the high risk
group, workers should be regularly trained so that they
are well aware of existing regulations and of their
responsibilities.

4. Conduct awareness training for factory op-
erators including encouraging them to prepare emer-
gency plans.

7. The government and the privale sector
must be competent and be prepared for fire hazards.
In order to be able to correct any problem instantly,
there should be sufficient equipment and chemicals to

stop fires without having to ask for assistance from

abroad.
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Community Right on Anchovy Resource

Anchovy resources are continuously being ex—
ploited without proper management by an increasing
number of fishing boats in an expanding area of fish-
ing. The conflict for anchovy fisheries occurs between
the group using light at night and the local small-
scale fishery. A committee was appointed by the De
partment of Fisheries to study and define measures 1o
address the issue. The study showed that fishing for
anchovy with lights does not have clear negative im-
pacts on the population of other marine life. Thus the
government still allows, in appropriate areas, the use

of lights for fishing.

Recommendations

1. Stakeholders should take part in public
workshops aimed at helping to fine solutions that would
be acceptable to all groups. Also let the local small
scale fishermen join in the management of coastal
fisheries.

2. Should mcrease the role of provincial and
local authorities responsible for looking after the al-
fected areas.

3. Should continuously monitor, examine.
control, watch, research, create awareness and edu
ate the fishermen and the local people to understand
how to use the resources in sustainable way.

4. Protect fish stocks by stopping fishing dur-
ing the spawning season, controlling the type and size
of nets (i.e. mesh size bigger that 0.4 mm to avoid
‘atching anchovy larvae) and help 1o conserve coastal

resources including mangrove. seagrass and corals.

Exploitation of The Donglan Forest Reserve

The arca of Donglan Forest Reserve used to
contain a variety of flora and fauna. But according to
logging concessions, the impact of illegal forest and
wildlife encroachment has caused tremendous loss to
both the forest area and wildlife populations. Since
this area also contains beautiful scenery, the Royal
Forest Department decided to supplement the area of
Donglan Forest Reserved, Khon Kaen Province, with
Phupuei Forest reserve and gazetted this to be Phu
Paman National Park on December 8, 1991, Unfortu-
nately, the area of Donglan Forest Reserve, especially
the area of Sam Nok Noi has been continuously ex-
ploited. In 1998, the people, claimed to be atfected
by the Government project, was exploited over the
arca of 5 rais and constructed temporary residence.
They asked the Government to provide them the area
of Sam Nok Noi or another appropriate area. In 1999,
the concerned organization tried to solve this problem
by proposing and promoting the suitable trend of lo-
cal participation to use forest resource in a sustainable
way. In addition, they proposed drafl regulations for
the better cooperation of local people for sustainable

use of forest resource.

Recommendations

1. Political and legal measures are required
to stop new forest exploitation.

2. Government officials should better under-
stand the concerns about forest operations and assist
the local people and persuade them to cooperate in the
reforestation activities,

3. The locul people should be supported in

strengthening their own community to tackle intrusive

expansion by both inside and outside people.
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The Effects of GMOs to the environment
The United State of America (USA.) is the

first country that to produce genetically modified or

ganisms (GMOs). GMOs were first distributed as com-
mercial products in 1993. Nowadays, the planting of
GMO products has sharply increased and expanded to
many countries. There are at least 50 kinds of GMO
plants such as soybean, corn, cotton, potato and to-
mato. Many people in Thailand are very interested in
the problem and impact of GMO products. As vet
there is no conclusive evidence regarding the biosafety
of products made from GMOs, their effects on the
environment, ecosystem and biodiversity. A major
problem of GMO products is in the import of prod-
ucts since there are no regulations involving advanced
informed information of GMO products. Therefore,
GMO products may cause some risks and problems
for import of raw material [rom other countries as
well as the export of products to various countries
particularly the European Union (EU), where these

are hanned.

Recommendation

1. Encourage research into the effects of
GMO products on the environment, ecosystems and
biodiversity including biosafety for the consumer.

2. Establish a policy and regulation for
amendment and protection of the etfects of GMO prod-
ucts.

3. Establish obvious systems and guidelines
for examination and risk assessment of GMO prod-
ucts in field tests.

4. Develop methods for laboratory exami-
nation of GMO products in order to prepare [or export
and avoid certain regulations of importing countrics,

5. Improve quality and quantity of labora-
tory analysis of GMO products, especially for prod-
ucts in the export industry.

4. Broadcast news and information of GMOs

to people and promote public awareness of the effect
ol GMO products.
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MU 3,423 UNFLeR/AU RaduiBuss 11.7 Weliioy
MRl (0397 5.6)

223 Undudy

UFnumsuanlull w.a.2542 agluseiu 34,004
nfisasAu Wisiufanar 15.6 wuswARTdAL Ae
WaeRInR wanld 23,384 Unfisa/du Wieteuay 8.8
UASLUAIVIUAEIY S1UAY 5,056 UNTLIA/9U viaia
ar 14.9 usnanuuiiiiuvads@alu 3 unee Ao
UMANULTUAHIAUNEINUEIAN WRTUNAITALAWITII
nasantnTuAunelwlsanrRaiuXanss 4.6 199
ponudeen T UTURURLFlunNIndy (Crude Intake)
Wiy Fadanidnanurdansiueannata faeas 80.0
WHAIRETUaenlng (WOULEIEs) TRHAT 15.0 LR8N
Wraadu 1 Faues 5.0 (AT 5.7)

2.2.4 anlus /i i

Fununsuananiumlut] w.a.2542 Hearuou
18,261 WuPU anasianay 8.7 (WeinuiLiinIum
Taefanay 65.8 unsuamannmilaguiaunzeaanng
WA dnanEeuialssvalng Rvaetanar 342 was
nienenty lnoiguanmdluy Ae wism Ty
ANA (MWL) LASUTEN 817 AR (vigu) @nlus
Aranlan A un el WA Fasay 7sfiaesanss 27
ldlumegnatunass (2971 5.8)

) el e o« ¥ oo o e
WUAE [ WIEHLUMWIWLLITITR LI H WAL /21

TUAVRINAIITY W.Fl. 2547 WA, 2542
Usuno nsulaauuilag (%)

UNsuAL 679.7 698.9 2.8
L e R 0.4 0.5 -
‘1f'1ﬁue€'n§@g1_l (65.1) (75.0) 15.3
ABULALLAN (16.4) (11.7) -28.4
fuiAu 20.4 41.0 100.7
TwAn 2.8 3.9 39.8

571 621.9 657.6 5.7

VAIELNE [ BUSTAIGRY MHEie LUEnnavenn

AT AN MANIENT NN T ML WAL IE, 2542
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AIFNA 5.5 NISHARNITSTINDA

UL : ATUGNLIAIYIR/ F1

LURILAR sjuﬁm \ WA2541 WA, 2542
Y Wnnuldndau (%)
LuaIDI2LNe 1,553 1,719 91.9
LTI Unocal 299 306 ' 16.4
ana Unocal 211 171 9.1
WUUAZANTNG Unocal 246 253 13.5
ABA LB Unocal 66 73 3.9
nemaLazanes Unocal 102 7 3.8
UTTNE Unocal 16 14 0.7
amegi _ Unocal 10 1 0.2
Tniung = Unocal 25 16 0.9
damiin Unocal 12 9 N 0.5
Uaes Unocal 39 3z 17
wau Unocal = 67 4%
FTIR Unocal B 24 1.8
TN Total 437 578 30.9
VAT Thaipo 90 72 3.8
LLEYAHTA "Thaipo ' = 30 1.6
WMRILIULIN - 145 149 8.0
UTNE Esso 90 93 5.0
anm Thai Shell 55 56 30
UWUAILILEN tszina 2 3 0.2
LAY Weuaing 2 3 0.2
994 1,700 1,871 100.0

Vel & NI RSN 2N L WA T N, 2542

= - ; - = :
A5 NN 5.6 NISHAR NIFAIDBNUAZNISIINITESSNTIR (NGL)

WURY ¢

NSUAR NsdRan NSl

W.A.2541 W.A. 2542
dsu dndau  mswasuulas (%)
n1TUan 5,185 4,927 -5.0
nIsdIan N 3,060 3,423 11.7
nsld 3,136 3,403 100.0 8.5
o nAuLM 310 464 13.6 498
- favhazany - 2,826 2,939 86.4 4.0

LT L IR ST T T AT WL T WA U M E, 2542
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= a ¥ oo o ' - | : o e
AVTWN 5.7 MFARAETINUALINULENEA T WRIEAR Wuae i}i'I"..e"u'jF_l'].'"lP“lrl'li'q["lJ"'"J1‘.l

UWHRIHNAR HuAn W.A.2541 W.A. 2542
Y51t AnFIU (%)
1. @ Thai Shell 20,658 23,384 68.8
2. IAUAU Thai Shell - 34 o
3. UTanssiiian Thai Shell 110 33 0.1
4. WUELEN Thai Shell - 2 -
5. MuRzau Thai Po 6,213 5,056 14.9
6. LUMURNOA Thai Po = 3,223 : 2.5
7. Hw NINNITWAINUNMAS 1,030 996 2.9
8 n_ﬁum:'aﬂq Usn. aw. (BP LAd) 638 546 1.6
9. Dancfuazieing North Central 509 570 1.7
10. ABaTUT Pacific Tiger Energy 221 140 BE
(Thailand) Ltd. -
1. ATIIW Pacific Tiger Energy ( w 21 0.1
(Thailand) Ltd.
778 29,420 34,004 100.0
BT BIENITAE NI PR B LA LA, 2542
F1574991 5.8 NSEAR nisunTaznslaan lus d1uiiy WU T UITLIE/ U
NISHAR/NSAIBAN/ NG b W.A.2541 WA 2542
UFumu BnTUAN (%)  AndIu (%)
nsuaRanius
nwle. 14,419 12,021 -16.6 65.8
wilauantu N 5,577 6,240 11.9 34.2
- i 2,532 2,794 10.4 15.3
- aun 1,520 1,567 3.1 8.6
= ﬁuj_ o 1,525 1,879 23.2 10.3
793 _ 19,996 18,261 -8.7 100.0
AR RS IR QTAiGLIE L 1,633 3 3,278 100.7
mislganiua
- wamnszualidn 15,388 13,894%% -9.7 73.2
- ARATUNTTH 5,344 5,085 -4.9 267
778 20,732 18,979 -8.5 100.0

ol o Sanmnaesiis iasyin nwe, Saanlussamwdanteneus iaraiudnluafusions

HRJLRN N

PN PR A S T A, 254
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2.2.5 15"‘@3’14«7'1@@3;1.!

|T1:*'1fh'1j"1ﬂué'u‘§fﬂgﬂ GuyusRiuaniiuga
ToonFuaaunislalutl w.a.2542 eglusziu 630 Wu
Ufigaau iieduiansy 0.1 Waileuduil we. 2541
ananzanadaIn iy AEuRuFEuARuT w.e.
2542 iuduan vildlsanaudsulueiunisudn lae
il w.p. 2542 BaunslddsiuduRenisnay (Crude
Intake) S8 uauMIAY 742 WuLAos/Au iatuFouas
2.8 anulsnAauagldRANTINANAINTIAY 120 Wi
Vifigasdu wRe 118 wuuifeasdu waslsanavlng
BRURRATIAINIINAURIRINTZAL 188 WULNTLTA/TU
dnunitailurannanasafiuiniudemaaedsanauy
InsaasdlaTuaid@emoainauawadluiyinlild
annasonauiiuldludoafausuanauedialsfin
nMsnaRgeAIgandtAdaeaantTaslulssvavinluil
MTAIBEN (4V8) U0U 76 WuLNTIa/dulasiinisd
aangvELERAuvunTudFagvnatia onduhium
(P399 5.9)

2.3 AounsallWia

2.3.1 M@anse@En g

dsmananRaga i wnseans WA dhen@au
Uszmalnouszanadudaliingy  Waesming ik
Wnrzuuresns Wl enfnuialszinalye o Au
Fausuaian T WA, 2542 TAuIuNIA 18,842 Wne
i Taaluindanisuanlwihdssaaanisiifiadhe
nwarunstdszinalve  49uan 15,103 WINZARA
Fauar 80.2) MasnudninsslWAaeenauy
Suan 3,399 winsdnd (Fonar 18.0) wazmiivde
nrzualnfnannAalszing 340 nzdms (Fauas 1.8)

masnnanaefandlifiree i enan
wiatlszinalvesiuan 15,103 wn=das Usznausin
fasnanaasaanlsdlwfiadng - aail (gﬂ‘ffﬁ 5.1)

~ TsdlWiandaiauan 2,849 wnzAng
(Fataz 15.12)

- TadlWiwasreaiousIua 6,518 WNasie
(fuay 34.59)

- TralWAmasennuFausausiunu 5,074
wnNzans (Fasar 26.93)

- TsdlwFansviunfaarusu 656 wnzing
(3Ruay 3.48)

— lsalWinfasuau 6 winzdan (Feaaz 0.03)

SndannstAeRas I adansuRd T
srUUNARIHN AU 3,399 wnedne Usznauson LTy
waRlAin &0A (MuNeU) SUAY 2,056 WINTARA AR
WudRdiuTesas 60.5 (FRUAY 12.72 1EINAINTITLER
anam) éu“ﬂm"l.ﬂﬁﬁﬂaLﬁnﬁﬁﬁmmmuiuau (Firm Con-
tract) 4Nu9U 1,343 WNEARe patludndiuiasas 39.5
(Fauaz 7.13 ARIFNGINIHRRTIAVAIR) TNTFLUTaNTELS
s nsnaszmani s luszuue@ninin s unu
340 winedng Idun aslwimanidfiu-fiugy 214
WNEARA wardouiany 126 wnzdnAenydszine
aanrauiglrzailnalseoauanaFuandlni g
sruvraan sl onasusdsrmalnaaausinan
NUIAN 2541 WRZNUETEU 2542 AINAIAL

2.3.2 NIaRnau iy

1wt w2542 Bumunisuaanassulwilnues
Ussimmiiduon 92,472 §rumion RN usngo
daonuaeelna.esar ludnindesar 1.4 luaned
ArmFaaN TR LW geanagluseay 13,712 wne
i aeadlusmiiecar 3.3 nrldidemaeiingne
Wardsnwasnuliinlsznausas Aasrrutiisiuiu
52,603 Srumiint (Faeas 56.9) UNTFIAII 15,465
Fuuta Gatar 16.7) anlunsmdruiuanuiu 16,350
Guvtae (Fapay 17.7) WAMNTIUAY 3,410 Auma

= - a ¥ o o =
a5 WA 5.9 nsuan mMsld nsundh uaznsaseanuisiuausagy U w254z

‘if']i:fuﬁ"lk?ﬂgﬂ UFunne (Wuunsisa/u) maasunilas (%)
msla msuAn  nsuEn nedsean nsld msedm misdndh nisdeean
LY 121.1 148.7 0.9 29.4 =2n -1.9 84.3 -0.4
— LUUTUNLAT 80.7 101.1 0.6 21.1 -5.7 -0.9 193.8 13.1
- WUTBUEITUAT  40.3 47.6 0.3 8.4 6.3 3.9 11.0 -23.5
Ala 263.6 274.8 18.7 341 - 2.9 57.4 -10.3
fald 0.9 6.0 - 5.2 -6.0 201.6 - 1,049.9
dnsTueaatiu 56.8 71.0 0.7 14.1 -0.5 15.4 150.3 246.6
i 136.7 134.9 16.0 5.7 -0. -0.2 40.4 65.9
fmtllanaon-  51.4 79.0 - 23.2 8.2 12.8 -100.0 54.1
8o
793 630.4 714.5 35.7 111.7 0.1 1.5 46.7 23.3
sy | AN LRIENT TN Ll N WA MUMIT 5 2542
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ANTNSDUSIN 26.93%

[

naviufg
3.48%

WAIANTEY 34.59%

LR .03%

IPP 12.72%

SPP 7.13%

af L a a & o a o ar
§UA 5.1 MAIMsHARAAS AunmNszmlsal Wi o Audeusunau T w2542
4 : @inauamenssumsulaUIENAI IR, 2542

w ¥
WRIUT 15.12%

- o
anlud 17.7%

¥oa
UWIHULAN 16.7%

AR 0.5%

5
U1 3.7%

- - o - ' - ) ar )
§uUn 5.2 msuAalWih SwunaTiadaiwas u Audousunay I wa.2542

o 5 a a ; a
a1 mum?uﬁmsnﬁwmfu?ams.lﬂmawummﬂ, 2542

N 56.9%

(Fatay 3.7) UiuREmaanuat 457 amung (Fagas
0.5) WATAINUVAIBU 7] ATUAU 4,187 A1UNULY (Fauay
4.5) (3U% 5.2)

mglawasanuIiinlull w.a.2542 aenasAN
. i = -~ el W owm '
Iumndaudsariurasdiiusadmisy Taansldlniney
- 5 ' - i ' - e
Tugesu 80,798 ATUMUIY LANTURINTAUREINUTE
- = - -l
TudnTasasr 1.1 WasnnnasArsgisradlned
P | = g #3 =
nrzidestulpoanizludasssandaedt] w.a 2542 09
= T I I
wrssialneFuiuaan sl i duRiaue dradaay
ganaliarudenisiifiluniamssgislugosnTall
i i o & we e
NAMEIEAIUNIN  1AYFINAgARIMNTTNT LN HATLA
4 = ' ar = i
TUIITRERS 8.1 [INTINALIAUIDITNUAT ATUAIIN
gz lAi lunmauanisssi|a e tuegendy ns
a a [ =i [ P T
TalWAfiRua ndaReanuaatliudsfauss 1.1
@vivnantrrunaannmslalnindessasdntannpniu
Fouay 0.4 \WeuriutiaRhaiueedliugn (#1919 5.10)

« | = = -
TuwaAuaTnasa sl lusseTauasunatl
W.A.2542 Buiusa Tnsaenasdlusprteuss 2.9 Jewy
[ i = o i e o - &
nudraAaaiurestnuslaamslalWinGunszifiodu
luanangsfauazgaavnssuFuamnasldiiiiagly
- | = - o el |
TEAL 1,512 ATUUUIL/LAEU UTBLRNTIURINTIA
wannuresliuan Andufenas 4.4 @1uiugiantinu
agerdunaldliedluseiu 531 fumisuiieu
anadaTNIaAEInueslivanantaurntluiasas 0.5
- 5 - o '
Tuimgiinia  Aawsaen Tl uANTuatg
daaulnsianizlutserraacradt] wa.2542 na7ld
o a2 a P = ey - 0
T uRnuTesas 7.0 Wouiudaadaofunnad)
o oW - -

e lug1angsia-gratunsanuasau | naslglann
W . i = o |
BElUTZI 2,733 @TundI/REY IRNTUAINTI
g UEeItMLA209% g8y 10.2 warnasld v
Uszinviagatduaglussiu 989 fumite /ey #in
a ol e o w = ar o
WnTueRmTena: 2.1 Wsutudrafeaiuaedfiuan

(137499 5.11)
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M157197 5.10 nslawasaiulWiveedsana

g ‘ - r .
Wit anuvuay (GWh)

WA fagady flams  §5NA-gARIUNSTH  LNEAT ANAATY ERtY
WYIALAN WATAY nssu a3 nwa.
2535 9,936 5,842 31,762 172 1,545 49,256
2536 11,886 6,774 35,577 131 1,563 55,931
2537 12,867 7,265 40,356 96 1,974 62,558
2538 14,197 8,120 46,309 104 2,140 70,870
2539 15,999 8,758 50,162 121 2,042 77,083
2540 17,322 9,174 53,406 167 1,928 81,998
254 18,772 8,776 50,520 211 1,621 79,900
2542 18,171 8,126 52,665 170 1,666 80,798
2541 9,019 4,097 25,122 96 763 39,097
(A3Tluas)
2542 9,122 4,080 27,165 71 789 41,227
(AFaTluRa)
Snsui
2536 19.6 16.0 12.0 -23.6 1.2 13.6
2537 8.3 72 18.4 -26.9 26.3 11.8
2538 10.3 11.8 14.8 8.6 8.4 13.3
2539 12.7 7.9 8.3 16.6 ~4.6 8.8
2540 8.3 4.7 6.5 37.6 -5.6 6.4
2547 8.4 -4.3 -5.4 26.3 -15.9 -2
2542 ~4.2 -7.4 4.2 -19.3 2.8 1.1
2542 1.1 -0.4 8.1 -26.0 3.4 5.4
(A3diluaa)

AN S BTN RS NTI M BT ENER T ML W TR, 2542
2.3.4 WARNTUNHUIALUNTONRNUNAUNY
wisnuvuFsaiunasui il fu unau

nNees Fa9s U1 uaeaning AnuTauliann an

wazpa Lusiu andlugnwdsnunyuiisuiundanu

= b oA i ] =1 ] e

fazatauadaliaruiroihunldiuenaanauaunn

Tunglaiuddnlutdaqiumaluladnasaumyuisuasil

pnfnaminllann amnsngasanfuuMsHanlALT

' [ o .- (e | - [ as
druudauanuyuiifpigiadiaisunumsldwan
d@anrciaelulaqiu
s - oy 5 as o
was LA EuRinsldiuanluTuunie
=t = ) = foe 1 o ' =
MIYeNAe  Ruuazinudanisliiuusztumnaiail
' = | e ed oy

AolidaNansENUANIIARSRIRUTLN L
Ffliaiuayunislinasanunyudsulagnig

maiugeliinanguansedn (small powerproducer

g o as = = = e
SPP) #ldnassiunyuilsuluniTugn Janaany
=i e g - = =i
vyudpdluiitiassunaauusaniing au dau0a
Famw 28z nINTagURLLEVNIMINERTYTENINAN
MIHARKRAN IV AARMNTINVTENTINEAT

unnanfigiinnuamenssumrulanenEay
wirmAlranawuResasiunisayininasudals
atuayunsmiiiulazanimsing q Wy fgdaniwlu
Wafidsedninndsendandanulunininlueigy
MeNmUIRITIR A TR N wasrzuunGa st
isaLaIa Anduaznananliinlagldieianinain
VRNTEENSYLEURAN BN TR NESAN sy

L ¥
3. wuslunaasilgm
NTHARLARENNT WA INAe IR ARANTENLsR
AwWrARNIALIAWITAININEINIA  TIRTAINARE
= Y
qrn wraalrrarrudywinaieniaainiaifiaeain
nmisldidemadlumsraniniludaaivliuntentg
wnminifiasaniglafinasmuuaniasnirlgiaainag
& oo 4

az@rauantunelanisrsutauaansanisaluiaves
mslirdherdanuislszmalnaduldaunnnsgiu

- Y

PBINTNANANNANHALINIIANNTY
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= o . =
A5 5.11 msardelwihuanandssinng g
dFuauniraning : GWhoiseuy

wiag ;A UMUIL(GWh) /e

BATIUTAN © Taua:

2541 2542 = 2542
dszinngld 2539 2540 2541 2542  @Asail  @ASell 2540 2541 [ QD A5l
WAY WAY N wad
UATURIY 2,617 2,682 2,528 2,470 2,435 2,507 2.5 -57  -2.3 2.9
-NaganAe 508 556 572 534 534 531 9.4 3.0 -6.7 -0.5
- G3NAUUIRLEN 372 387 363 343 342 345 1.0 —6.2 -5.5 0.9
-PMINTUSERIANT 112 121 114 114 177 119 8.5 -6.2 0.2 6.7
Tdugaamrinls
-G8 BEATMNTIN 1,625 1,618 1,479 1,479 1,448 1,512 0.4 8.6 0.0 4.4
WAZAY T
nilnnA 3,637 3,991 3,995 4,124 3,954 4,233 9.7 0.1 3.2 7.1
-Viagande 825 888 992 980 969 289 7.6 11.7 -1.2 23
- §TARYUNALAN 358 377 368 334 347 335 5.3 -9.3 -9.3 <1,7
—PINITUAYEIANT 156 176 145 155 149 165 127 =17.2 6.6 11.0
Tluaraunmls
-9704 2,287 2,536 2,472 2,641 2,479 2,733 109  -24 6.8 10.2
WAz
—INEATNTTN 10 14 18 14 16 1 37.7 26.3 = T
-ANAIATITAY 163 158 136 139 127 131 =56 =159 -238 3.4
msinvdranans
598 6,416 6,830 6,659 6,733 6,516 6,871 6.4 -2.6 1.1 5.4

Fiat L @IS T LT WA UM T, 2542

4, NISATUUIIUURGIT S
o8
Tutl w.az542 wﬂ*mmui‘swLﬁm%’m’lﬁﬁn'w
adunisedouaadyymmieanniraaauaznisld
wasnulasdrwlvgilunisdaadaulatingldnasnu
J =t et L) =t = -
aranenniuuazliinslawasuatnatilse@nsnn
4.1 nantsuAantWWa  lafinseitiiunisn
TR |
AAmeat
T oew & 5 a -
1) msldinasssueninaunnbdunilauiy
W oa 5 - 5 | =
Tarnuuanimnsnisnaslddanasaan s iWithonan
' = = -
windszalnaiauiladyvaaafenisanialag
a o - & - V.o n-
MUue AT sTT Rt RunniuRenaununis iy
wn Baludl woezsaz msiWAndan@nued senalve
v ¥ e = W o
ol lumsualnANaaaIann 4,252 AVUART
Tutl w.A.2541 GEAER 3,762 ANuERT Tull WA, 2542
= % - wr et o
WIDaRRITBHAY 12 Wasdinig i asssnapmuiie
P ) 9 £ =2 - ¥ o
WRRIn s lulaz et ua IR AL LN W
w1 Taemeuat! wa2s43 Wuduhl nsdfinsdesuia
UszinalvenasdaviinesrsuaimlaunlsalWiiaeanig
| - ' - &
T aeanuial ramalnatinannau
2)  madssainsalidaiedanesisaanled

(Flue Gas Desulphurization : FGD) NMTIANE

EE T LA TR TR T TR R EPIRY KE BT 8 SR Ry PRy R
Lt;iLm:w'ai'ﬂm?ﬁﬂEiiEgﬂm‘rﬁr‘f’nﬁmﬁ'wvﬁmwﬁﬂmﬂﬂn
lanlwaiedd 4-7 ViuduafalauSaielfaransold
anludlumsuanlwitn I fauledlidemansznusai
wandeuRenaununslfiniudafineiugduane
dnrslwfindhendautalsamalnglFsduntifne
ansalingnudaeia Taaiesd 6-7 wAnafaile
U 18 SUTIAN 2542 URSAIBAT 4-5 Wdl@FAlile
Ui 25 nuAAuE 2543 uananniedlEdean s
uzfusnatnuiisdansurnasiuanluAimiies
whanzieandywinansuaniadaaflaaanlas

3) nisgaaTanITlanasuuy L sulung
nanliilnenasuiiedasiuniroyfninasauld
auvayuA g tldLanvU A1 Wiasuiy
Tasanengaainliansldwdsaumudailunisuin
Wiy Bun Tasanasandarsuunanlnindaoirad
WANTUUEIEIATA I LT AT U TIRATELIUT LAY
ffelifszunsmalaindifauszgul fiRnimas
FaUFNTIARTEIUIELALT 336 waLa37 JATaNNTante
sruLNARLazI Ut el AR IR TR usIR T REUU
UEIATBTANTAIINANAIMARTITuz 177z N AR N

ninmnswaau , 65



Tasanistsznaanislsendanasanuly “Tsausediiie
dudiumsayindndsu”  nasiansssuunAeing
fogimsanasn ndliuninginureugudAneimmn
vinelafauidlasnainnszsnaaiinisfianesiinles
LuRRETAaRLAIR RRSIUlATIN IR LA DR
AU NN NIE T IR ATIN TU N PR AR E LI
WA Inzene 1 ATl dawau 20 10y 1w
THaasuseefintuaswasanuan Wusu

4.2 pmaanuiANauds adntesiunisi
AnATudaT

1) nasdagiunldnasnuazenaluenu
wmusgansienassuialssmalnaldmiiulasenns
Aeaean1TeALLs e asusRel T ass A uide
wadlnailumssaulaneiaousaadussuude
iWAas33 (Dual Fuel System) 3<l41daindusiosuas
fosesuend deeneusay solneansdszdmnaedesd
NIFUUAINITTUNTANN TlATATTAUINTIU Toviuasy
YOINTUVNLWIUAT FIUVHA 12 AU WaFpLLag
wiaseus wudwilurruuidaimaasssiia (Bi - Fuel
A et v uuiunas s i
Urgnausig sogumidiuyanataanTlanRouum

Sysiem)

UenAlnauazaaiendy fuNaven 12 AU lauas
numantsnagaulunatell w.m.2543 uanani
o ' o wr [ s
neutedusInnIreuinEndaulflinirauuayy
nwivendumalulagwszaaninasuuFluniresnuuu
“ W =Js~Lv - & 6
uazdnasemuuLsnaud RNt asuasa sy
wuasaawas ezl rosusdnsanfanssuud ey

o o el P TIE eae
snauA N nRILaIa RndRUssnAn e aduT 5-
9 HQUItL 2542 A9UKANTVAROUANTIOUZUAZNTLT
uaTaapsFaain W Aell
as £ = &

2)  MalTUuANATEIsUA (Tune - up) NEINU
Wadundsunirauinewisnulaliniraduayuys -
usamtudrzansninwaanuy (Uszinalng) [evn
Al 3 - -J ]
lasanisssndanasnuiasannanissiine nnaslg
WTBstuARLeLATal adAnnralinduazyinnisnsaada

al = y | ar Al
NANNEALAAANNATEILUANINITUFULATIAINIT0AR

9 2 = o ae B = |
uanelmnnuaniiedds suiaSalANnTHNausuwA
anndunisdnesng 7 uazdausianisiaulaiingoun
@ - - = e = o
laramadaNmuAETIRean AT aseuaLAs Wl
mrznuniesNd Ay lunisgasi e e eET o sy
L7 = ar b ' S ! A -
gnasanalsendnaldarofuiniudainduazan
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