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Editorial Notes

“Innovation” is the word frequently heard
in today’s society. It is related to technology,
news and information, and often referred to and
applied with the management. The real meaning
of this word is specified in the Royal Institute
Dictionary, 1999, Page 565, that “Innovation”
means new things or things different from the

originals which may be ideas, methods ortools, etc.

It may be difficult for the natural resources
and environment to be efficiently and effectively
managed at the present time and in the future
no matter for conservation, restoration and
sustainable utilization if not being dependent of
the science, technology and innovation. The
innovation is not necessarily of the foreign
countries or of high price which may have
a lot of limitations and not be suitable for our
country. Itis found many times that the good and
proper innovation is created by Thai people’s
intellect, local intellect, and invented by Thai
people, which should not be overlooked and
underestimated. The Important thing is, we should
take the innovation we have invented for further
study, research and development to make it fully
complete. The editorial staffs will keep our fingers
crossed for all Thai people to search for and
benefts and

develop new innovations for

utilization of our people.
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Ministry of Natural Resources and Environment led
Permanent Delegate Group to UNESCO Paid
a Courtesy Call on Prime Minister

On August 25", 2010 : Mr. Suwit Khunkitti, Minister of
Natural Resources and Environment (MNRE) led Permanent
Delegates of Africa Group in UNESCO, during their visit to
Thailand consisting of Mr. Mohamed ElI Zahaby,
Ambassador and Permanent Delegate of Egypt to
UNESCO; Mr. Papa Momar Diop, Ambassador and
Permanent Delegate of Senegal to UNESCO; Mr. Jean
Marie ADOUA, Ambassador and Permanent Delegate of
Congo to UNESCO; Mrs. Gisele Ossadedjombo-Ngmiaghe,
Ambassador and  Permanent Delegate of Gabon to
UNESCO; Mr. Diekumpuna SITA JOSE, Ambassador and
Permanent Delegate of Angola to UNESCO; Ms. Brigitte
NJOCK , Cameroon Consul and Mrs. Orachart Suebsith,
Deputy Permanent Delegate of Thailand to UNESCO paid
a courtesy call on Mr. Abhisit Vejjajiva, Prime Minister and
members of Parliament at the Parliament Building. In this
connection, Mrs. MingQuan Wichayarangsaridh, the
Secretary General of Office of Natural Resources and
Environmental Policy and Planning (ONEP) participated
in this occasion as well.
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ONEP Explained the Practical Guidelines according
to MNRE’s Announcement on Determination of
Type and Magnitude of Severe Impact Project

On September 15" 2010 :
Wichayarangsaridh, the SecretaryGeneral of Office of

Mrs. MingQuan

Natural Resources and Environmental Policy and Planning
(ONEP) presided over the opening ceremony and gave
opening remarks to “EIA 2010 Practical Guidelines
according to MNRE’s Announcement on Determination of
Type and Magnitude of Severe Impact Project Probably
Resulting from Severe Impact to the Communities on
both Natural Resources and Health, to be reported by State
Enterprises or Private Sector” at Asia Hotel. The meeting
was held for those who must conduct for Environmental
Impact Assessment (EIA): the entrepreneurs, related
organizations to acknowledge MNRE’s announcement
and discuss with the practical guides including respond
to questions.
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ONEP Provides an Occasion for Opinion Hearing on
“Framework and Direction on Environmental Quality
Management Plan for 2012-2016”

On September 20", 2010 : Mr. Santi Boonprakub,
Deputy Secretary General, Office of Natural Resources
and  Environmental Policy and Planning (ONEP)
inaugurated the meeting for opinion hearing on
“Framework and Direction on Environmental Quality
Management Plan for 2012-2016” at Rama Gardens
Hotel as to facilitate the development parties for
opinion exchanges and to provide suggestions on draft
proposal of Thailand’s Strategic Plan for Natural Resources
and Environment Development in the next 5 vyears
(2012-2016). The program is honored by Mr. Pitipong
Pungbun Na Ayudhya, Chairman of Highland Research
and  Development (Public  Organization)
who gave a keynote speech on “Guidelines on Ecological

Institute

Balance and Sustainable Development Conforming to
Natural Resources and Environment”.
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m.@mm@ﬁam Tantuwila (Dr. Khunying Kalaya Sophonpanich)

It is the great honora for the editorial staffs of
Thailand’s Nature and Environment journal that khunying
Dr. Kalaya Sophonpanich, the former Minister of Science
and Technology to have an auspicious opportunity to
dialogue with Mr. Abhimuk Tantihabhakul, Director of
Monitoring and Evaluation Division, Office of Natural
Resources and Environmental Policy and Planning (ONEP)
“Science and Climate Changes for
Environmental Sustainability” The Office of Natural

on the topic

Resources and Environmental Policy and Planning is
very gratitude for this moment.
Over the past decade, Khunying Dr. Kalaya
Sophonpanich is a key person in Thailand‘s science and
technology realm who has been catched up with
advancement of Thailand's technology continually. She
is also a co-founder of “National Electronics and Computer
Technology Center (NECTEC)” affiliated to the Ministry
of Science and Technology. Furthermore, she also
plays an important role for society, being the founder of
“The Rajapruek Institute Foundation” by establishing with
her personal assets. Its target is to emphasize on mutually
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cooperation with the public and private sector to
launch reforestation campaign for Thai to fulfill the royal
command of the Queen since 1994 and dedicates to
the 6" anniversary of the King in the 1996. This foundation
have been started working since 1996 in reforestation
to increase the forest area 10% or more than 5 million
rai, accounting for 20 million trees. The next target is to
augment forest cover up to 30% of the country area.
According to Khunying Dr. Kalaya’s advice, in order to
keep the country environmental well balancing, there
should be 40% of the forest areas covered the land.

Although she no longer takes political position
anymore, she never neglected anything in the realm of
science and technology, especially the global climate
change issue. In July 2010, she has joined Thailand’ official
representatives led by Prime Minister Abhisit Vejjajiva
as the head of Thai delegation to participate the global
climate changes, conference of the parties (COP 15)
held by United Nations at Copenhagen, Kingdom of
Denmark. She expressed her opinion to the editorial
staffs that on how importance of innovative science
and technology in terms of prevention, remediation
and adaptation in order to curve with dynamic climate
changes effects. “In perception of Prime Minister Abhisit,
he planned to push forward Thailand reliability on
renewable energy by increasing from 8% to 20% and
forest cover must be more 10% by 2020. The intention
the Prime Minister declared at Copenhagen, the
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. na.pceiaen Tanunila (Dr. Khunying Kalaya Sophonpanich)

innovation or technology must be applicable and
affective to cope with climate change and then
integrated that technology to the national policy both
the policies concerning technology transfer and
technological adaptation from developed countries.
The technology transferred from the success country
of greenhouse gas reduction such as Japan; or
lesson learned from Korea in order not to repeat the
same mistakes. Furthermore, Thailand must develop
financial and investment strategy to keep maintaining
environmental sustainability, conditions for licensing some
activities should be applied such as renewable energy
and clean energy consumption as well as other
environmental conditions, bank credit criteria should
propose reforestation program. As the government
agency, law enforcement and environmental regulation
to must be revised to improve efficiency, clarity and
standardization. However, the environmental law is
a crucial factor for investors to be taken into account
conditions on environment and technology imported
might affect capital cost. Therefore, conditions have
to be clearified with foreign invester. These provolcing
measures are necessary to prevent impact on the national
economic resulting from policy determination to increase
efficiency in dynamic target of greenhouse gas emission.”

Dr. Khunying Kalaya has suggested an urgent research
to promote the use of renewable energy that should be
emphasized on the advance technology development. The
feasible approach concerns “The action must be inspired
from the combination of technology and local wisdom, the
promotion of activities with zero waste and Thailand should
focus on Biotechnology development through biopolymers,
biomaterials, bioengineering or biomedicine. This is because
of our country has surplus bio-resources and bio-raw
materials. The example is as we produced oil from Jatropha
curcas (Saboo Dam), a unfavorable plant that no one
needs it. So, it has no conflict with the food supply. In this
case it is also better than the use of corn, which can lead
on food security issue. However, the application of
technology must be well-studied in order to avoid further
impacts as advance technology is two sidse of the coin,
good side and dark side”.



IIAIIFIINTIAUASAIUIARDNTIBILTUNA N 1.1

“To apply Technology needs in-depth research to
prevent negative consequences due to the technology.”

Dr. Khunying Kalaya told the editorial staffs about the
research which we all have to face the changes
being occurred in the world and our country. There is
a research conducted about 5-6 years ago concluded that
“in the next 50 years, the world temperature will go up 2°C
(and 4°C if there is no adaptation and mitigation,) the sea
level will rise 2 m. Half of either London or Bangkok,
will be submerged, while the countries along coastline
- might disappear as well. Actually, we do not have to wait
gMndie (Floods) that long, we have already seen some impacts.
Thailand’s coasts have been eroded and vanished in
many areas along the Gulf of Thailand and the
Andaman. Corals have been bleached in many areas.
Flood, drought and storm, natural disasters that never
happened have occurred around the world. Existing
disasters become more severe in Pakistan, China,
Haiti or Myanmar.

Civil society and technocrat, all admitted the forest
will play a major role in climate change combat. Millions
of people are suffering from impacts of deforestation
significantly. All of these proves that “Deforestation can Kkill
people rather than guns.” The result of the study
is also expected that half of the biodiversity will become
extinct. Therefore, everyone should begin to adapt their
behavior and lifestyle of their own. In addition, the
government sectors should boost knowledge to the
public, speed up law amendment and encourage various
incentive measures including taxation and others. A good
example that foreigner applied is electronic wastes
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WanaLA" (Jatropha curcas)

gnirmeiai (mangrove forest crop)

management. In Germany, to purchase a new battery,
you must take an old one in exchange in order to get rid
of it properly. In conclusion, even manufacturers, end
users or all agencies must adapt themselves.”

“Deforestation can kill people rather than guns.”

Finally, the editorial staffs would like to emphasize
issues that Khunying Dr. Kalaya has focused and done
continuously. She would like every Thai people to
participate with reforestation campaign because trees
provide everything and the four basic needs for us
especially oxygen. “Trees are never lazy”. She urges
us to grow trees wherever at home, at work and that can
be done immediately. In the past, we used extravagant
natural  resources because everything free of charge.
Thailand has ineffective rules for natural resources
exploitation. people are accustomed to their old behaviors
until today. Therefore, it is necessary that everyone will
have to adapt his or her own lifestyle. Now, we indulge
ourselves in luxury living. We don't walk and dont
cycling. We buy bottles of drinking water, turn on air
conditioner and use Styrofoam. If we disagree to change
anything, | would like you to think about what will happen.”



1ITIBTINTIAUASRILINNONVD VL3N ANE 13

“miqwmmm'[uimm'ﬂm AasiumMaAnENLTly
AL9A Lw'a"lu’l,mnﬂnanskuauv] mum’l,u
Menalnszmatulagmontn AAneius waz
TNENRUALT WA

A%.AUUIINTI ALY Lm’LunmmimmmiWqmemum
mmm%mm‘mnﬂummmmnumim@ﬂuuﬂmm \AinAL
‘E@mmyﬂaywmmmfn “§ta 56 Taudn NQIBCIT AT NS T
famwuq vandaan 50 1 mwmfammmmiaﬂmmmu
2 aAalTes (azifisduia 4 aralTaa wanlidnng
Lﬂ@auuﬂmwqmmiu@%ma) Lquvwﬂumm L@mmu@ﬂ 2
AT AEUABUITOLILAN NN agnellAdauiis muﬂ@vmﬁ
mmmm@ﬂmmﬂiﬂum 459 LLm”lmmmmmmmuu
i AGNTIUN AT ﬂavmﬂ"hnﬂLfmmﬂﬁmﬂﬂmﬁm”mﬂiﬂ
”Luumﬂwuwmmu@wqivml,l,@v@um'mu msifslznserenang
Wavaneivuin gnde Auude Wiy uazAafiEneessna
fiolandlaingifie AiAnduLAz qusannu ladnazidu
Aanu A LEh viansn ALRanFaunaIE& uALAUARAIN
nmasinsiulimanadifiuddny [eenanalddn “nssinsiuld
mmanmmuimmﬂnmﬂu" LAYAINNANIIINE  AIATY
mwummmwwmnumﬂmqmmwmmﬂiﬂ muuwnmu
@\‘1mmmLamﬂﬁ'qummwmﬂmmmmmmLm PININNIATT
ARINNEIARINN LTI sz TUAaE LL@”L’;"qﬂi“uﬂi\mgumfm
@ummwmmﬂqmm lddrazifluniediuniBuazau
m@mwmﬂu‘wuwm\‘iﬂumm@ummlfnLL@QMLMWM
mﬂ:famﬂm@uﬂﬁmLmumﬂi;l,mﬂfamu yndeenistedng 1 few
azfasfewniuinan wenagldaitiunisnanldategnis
sanANLAnRe lidanitugnan fldmnmiseanuazsieqlfusa”

>3 v v (] v [
“msanauliainsasrnAu ALY

inege NNLITTNBNNTIAUELENRT A3, ARVETALINY
’Lummmﬂmmvmmmam AD “famniumu"lmﬂmmumﬂnu
Ugneiulsl imezduliflimnatng ¥iladed ”L‘wmmﬁ WA
LRLILIEE mu"tﬁlummjmm” mﬂﬂumminﬂ@ﬂimwﬂw ladan
azdhfidsiteivhen lueinanldniennssafating
Wuies mszynetnnt  nadgladindninisldniwaing
atiadaian ﬂu”lmmqmmuﬂqummmmm NnannAuil
muu@wuﬂuamqmmwnﬂu@ mmﬂimﬂ@ﬁmmmi
mLluummmy@uym‘lmjmmnu@mammﬂmmﬂmu”l,‘ﬂ A
Tadnsenugahaansn Waued vy fue delisenlaen
azlsneRdusnliaesAnginaiineslsau”

asnnliaulnannaudlaiudanaiull wwsisauld
Tunnasng "l‘wfh@zm T¥anme uazNdIAtAD
‘dulailaiipadifaa’

“I want all Thai people to participate with reforestation
campaign because trees provide everything and
the four basic needs, provide oxygen. “Trees are never
lazy.”

1lgniraneiau (mangrove forest build)
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nAIUSSUNamMS / Editors

Nowadays, an advance science and technology
provide human with better standard of living. On the other
hand, this advance technology can also increase
technology waste. Most of them cannot be decomposed or
eliminated by natural process. Some of them are durable
and difficult to treat. Furthermore, some of them provide
adverse toxicity to environment for example; used
fluorescent lamp that is popular in the present day. It is found
that whenever such fluorescent lamp is no longer used,
it has been causing serious problem of human to find
method for elimination. Therefore, it becomes toxic waste
that can be found in every household. Hugeness of used
fluorescent lamp that is silent threat should be concerned
by community and an awareness on both direct and
indirect environmental impact as well. Such unawareness
and lacking of profound knowledge on knowhow
for technology waste treatment will lead unintentional

menace to human and an environment.

This is a good opportunity that editorial staffs had
obtained the knowledge on the study and prototype
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development of used fluorescent lamp crunching machine
by Assistant Professor Dr.Somsak Pitaksanurat with his
kindness. He is the lecturer of Department of Environmental
Science, Faculty of Public Health, Khon Kaen University.
His study focuses on knowledge for technology waste
treatment technique and he demonstrates the mentioned
prototype for distribution information to be published
in Thailand’s Natural and Environment Journal. Therefore,

editors thank for this opportunity.

Not Overlooking of Silent Hazard from Used Fluorescent

Lamp

This type of lamp is the most popular use for being
source of light. It could be said that fluorescent lamp may
be found in every household. But lamp lumen depreciation
or expiry of fluorescent lamp becomes hazardous waste
because such lamp contains mercury (Hg) which is heavy
metal substance. Upon human inhalation or touch, it will
be accumulated in human body. High concentration
exceeding a threshold tends to bio-accumulate. High levels
of exposure may result in toxic biochemical effects
in human, do harm to human organs function both

nervous system and muscular system.

Furthermore, the contamination of mercury into water
resources and moving into food chain will certainly
accumulate in it tissues and be the potential for the toxic
effects. Consequently, human and animal ingest the
contaminated fish, they face the possibility of accumulating
toxic level of mercury in their tissues and take greater level
of risk for human health, both acute and chronic disease.
Fluorescent waste treatment need to be separated from
household waste treatment. Therefore, raising public
awareness is a critical activity in hazardous waste

management.

Starting point.... Used fluorescent lamp crunching

machine.....Be successful

To prevent mercury vapor leakage to the environment,
hazardous waste is crucial. Most of Municipalities and

Local Administrative Organization (LAO) encounter the
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problem of fluorescent, waste management especially
in collection and transportation of waste. In addition,
waste storage needs more space and more attention on
waste disposal and treatment. The transportation of this

kind of waste is also dangerous if any accident occurs.

Seeing that the problem should not be overlooked
within community driving Assistant Professor Dr.Somsak
Pitaksanurat, Associate Professor Dr. Wanpen Wirojanagud,
Director of Center for Environment and hazard Substance
Management, Khon Kaen University, and Mr. Worawit
Inchom Graduate Student to jointly study and develop
prototype of used fluorescent lamp crunching machine
for reducing used fluorescent lamp storage site. They
are treated without mercury vapor contamination and are
control for mercury vapor diffusion to environment.

As Assistant Professor Dr.Somsak said that

“A crucial reason behind incentive motivation for
prototype of used fluorescent lamp crunching machine
development is the excessive volume of used fluorescent
lamp. They can be approximately 0.3% estimated of total
waste from household. This is the reason why people
discharged it as household waste. Thus, The development
of waste collecting machine is highly concerned, especially
for LAO. Morever, the safety of worker engaged in the
handling and disposal of hazardous waste is highly

conscious.”

Asst.Prof.Dr.Somsak explains and demonstrates the
function of used fluorescent lamp crunching machine which
consists of HDPE plastic container of 230 liters with steel
cover. There is a tube or channel for assorting fluorescent
lamp onto the steel cover. A blade is kept inside the
container for crunching fluorescent lamp with 4-6 lamps/min.
While crunching, the Sodium Sulfide (NaZS) solution, which
capture the mercury, will be automatically injected into
the container during the destructing process. The
precipitation capture will result the impregnation with NaQS
facilitating mercury’s volatility capture and obstruct the
elemental mercy diffusion to the surrounding environment.
After that, the fluorescent lamp crunched into tiny scraps
will be eradicated by solidification method. After mixed with
cement, the next destruction process is to test for

environmental contamination prior to landfill.
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A15AN1991197% (Demonstration)

Comparing the manufacturing cost of used fluorescent
lamp crunching machine with the imported one, the local
prototype is much cheaper, 7,000 Baht only. According to
Asst.Prof.Dr.Somsak, further research is needed for
improving application for such an easy installation and
movement, especially for garbage truck installation and
enhancing service. Furthermore, public awareness in
parallel with public education campaign on hazardous
waste handing and disposal, particularly on used

fluorescent lamp, should be strengthened.

The used fluorescent lamp crunching machine, the
invention of Thai people, is the prototype made from
inexpensive and simple material. This innovative
machine is a successful invention developed for solving
environmental problem which is comparable to imported
machine. The editorial staffs congratulate with this special
success and look forward to see more achievements in

the future.
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Khao Kitchakut Vigorous Faith, Belief, Conservation

PN a 1
Weuwan Aol
Painjit Pinyodom

GNENURINTIFLINATRINY viFeNFanuiuinlindd
« a ” = é’ dl a A
ATy Ailledidsziane 58.31 mseilawms vise

v
1o I

36,444.05 13 flvagfluiuNgNeNzN LaTTNEWNNAT)

3
a A o =l

RIMIAAUNLT NANEOUZN

2

- anmouzgidsema  ugngedu wuaduienanesa

al

wnlmeialy sall

Tuwmnzduanisanile-nydueaniaenls Nuanangangn
AD BRANNIZLM  TNHANINANAINIEALUZIAL TN
1,085 AT wArLUgaAINIELMATauAIUIA lunnszans
gl TnsaniziznusasnsswnsLm nRfeulivaunalny
FegatAuATEIIE  wanant  Uinaunenangedai
Y % Ao o A |9$ o aa v
wnas g ATy ieusitihdunyFansae
- Anwozgiena  TAFUanEnaTIeaNNIguRziuann
a = o = ¥ Y a o 1
Reamille uazannsguazduAnRe s denaliuFioningin
HanmgRen1Analunel (WA.-A.A) geuuIa (A.A.-NN.)
wazngfeu (N..-u.g.)

q eneuuivTFlnATAINg (Khao Kitchakut National Park)

Khao Kitchakut National Park, or with the familiar
name “Khao Kitchakut”, is of approximately 58.31 km?
or 36,444.05 rai. It is located in Makham District and
Kitchakut Minor district, Chanthaburi Province with general
topography given below.

- Topography : The topographic characteristic is
a typically steep mountain of which the linear mountain
ridge is laid in the northwestern — the southeastern direction.
The Yod Phra Bat is the highest peak with its 1,085 m.
above Mean Sea Level (MSL) where there are a number of
large stones spreading around; especially nearby the area
of Buddha’s Footprint there is a huge stone apparently
placing. Furthermore, the high mountain is the origin of
Chanthaburi River.

Tea = PN = a o o o = =
uﬂfsﬁmmammm\”’amﬂgumnw NesFnANLIIZIRUNG A1naUUTILN L AL HUNTNEINISITNTRLAZRILIARDN

1
Environmenta list Practitioner Level, Monitoring and Evaluation Division, Office of Natural Resources and Environmental Policy and Planning
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YNANNTEAY (Krathing Waterfall)

- Weather : The area is influenced by the northeast
monsoon and the southwest monsoon resulting in 3
tropical seasons : rainy season (May-October), cold season
(October-February) and summer season (February-April).

- Plants and Wildlife : The ecosystem in Khao Kitchakut
National Park is fertile and diversified by a variety
of plants and wildlife.

1) The primary forest is tropical rain forest covering most
area of Khao Kitchakut National Park. The key plants are
“Yang Daeng”, common name of Yang Na (Dipterocarpusalatus
Roxb.), “Krabark” (Anisoptera costata), “Dee Mee”
(Cleidiion spiciforum Merr.), Javanicum Blume or “Samrong”
(Scaphium  macropodum Beaum.), and “Krabokkrang”
(Hopea helferi Brard), etc. In addition, the hill evergreen
forest is found at the area higher than 800 m.
above MSL or the mountain peak. For instance, the plants
commonly found at Phrabat Phluang Mountain are namely
“Mah Kor” (Lithocarpus elegans), “Krabokkrang” (Hopea
helferi Brard), “Saraphee” or Negkaser (Mammea siamensis
Kostem), “Bunnag” (Mesuaferpeal..), “Phimsenpa” (Gironniera
nervosa Planch.), and “Ob Choey” (Cinnamomum iners
Reinw), etc.

2) The most common wildlife species found in the area

are such as elephant, “Krathing ” or gaur (Indian bison),
“Suea Pla” or fishing cat (Prionailurus viverrinus), “Mee Kwai”
or Asian black bear, “Kwang Pa” or Samba Deer (Cervus
unicolor), “Keng ” or Barking Deer, “Liang Pha” or Serow
(Capricornis  sumatraensis), “Moo Pa” or Wild Boar
(Sus scrofa), “Chanee Mongkut” or Pileatedgibbon
(Hylobates pileatus), etc. Furthermore, the most abundant
species of fish can be found at creeks such as “Pla Ta Pean
Sai” or Spot Barb (Puntius bimaculatus (Bleeker, 1863)), “Pla
Siew Hang Daeng” or Red tailed Rasbora (Rasbora
borapetensis HM Smith), “Pla Soi Nok Khao” or Nilem
carp or (Osteochilus hasselti), “Pla Chon Sai” or
Bleeker (Acanthopsis chirorhynchos), “Pla Kra Thing”
(Mastacembelus armatus), “Plan Kra Thung Haew” or Black
Spot Long Tom (Strongylurus strongylura (Van Hasselt)), etc.

The interesting places in Khao Kitchakut Naitonal Park
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(addition to paying a pilgrimage to the footprint)

*(@avaunns gdnnann Bulas talon-tours)

*(Thank you for photographs from www.talon-tours.com)

are namely “Kra Thing” Water Fall, “Phliew” Water Fall,
“Khlong Chang Sae” Water Fall, Yod Khao Phra Bat (“Phra
Bat” Mountain Peak). An especially interesting for
tourists is Buddha’s Footprint. Annually, “the worship of
Khao Kitchakut Buddha’s Footprint” is usually organized.
So the ceremony establishes the article conception,
“Khao Kitchakut: Vigorous Faith, Belief, Conservation” to
experience, exchange point of view and attitude on tourism
relating natural resources in Khao Kitchakut National Park.

In 2010, the ceremony of the worship of “Khao Kitchakut
Buddha’s Footprint” was held for 60 days. during January
16" —March, 16" There were many hundred thousand
people came to make offerings and paid respect to the
footprint. The action is associated with vigorous faith,
religious belief and observing religion precepts for
propitiousness of their lives and their families. According to
the belief:

"To worship the Khao Kitchakut Buddha’s Footprint,
the ceremony is comparable to have an audience with the
Buddha. That makes the great merit, usually brings
happiness, prosperity. For those who are in grief, if they pay
respect and make a wish from the Buddha'’s footprint, the
physical suffering or mental suffering will be disappeared.”

Located on the hilltop of Khao Kitchakut, the Buddha’s
footprint is about 1,000 m. above MSL. With 1 m. of width
and 2 m. of length, the footprint is ranked the Buddha's
footprint being enshrined at the highest location of
Thailand. At the southeast of the footprint, astonishingly,

there is a very huge round stone placing on the ground.

UTITDEINTENNTUIN
(addition to paying a pilgrimage to the footprint)

24 . 1 '
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?Reference: Tourism Authority of Thailand
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NEUUTIALINATAINY (Khao Kitchakut National Park)

People call “Hin Loog Phra Bat”.

“The Buddha's Footprint was discovered by a hunter
who had walked to Khao Kitchakut since 1954. Having found
a big naga ring and the rock plate of spiral similar to
footprint, he had informed the provincial monk dean. Upon
investigation, they found that this was a real Buddha's
Footprint. So the people have been taking in worship since
then. The ceremony has become the regular tradition
till the present. ”

This place is an outstanding and the particular
target of making a pilgrimage. With vigorous faith and belief,
the benediction of one wish once will come true by paying
a homage with 16 joss sticks, 1 candle, 1 Marigold (Dork
Dao Rueng) together with placing gold foil onto the
footprint, showering several fake gems and tying three
colored strips. With personally vigorous faith and religious
belief, some throw coins or banknote into the cavity of
the footmark.

In addition to paying a pilgrimage to the footprint, another
rites and beliefs are undertaken. For instance, paying

respect and make a wish from animage of ascetic (Poo Ruesi)
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at rock pagoda where many people pay respect and pitch
joss sticks to prop up the stone, the practice address
their beliefs of regular support from someone in their life
and daily works; using coin for knocking many bells
hanging along the trails will encourage their life
prosperity, prestige fame or share the merits including
to place or shower the Marigold (Dork Dao Rueng) at
roadside so as to make their life successful and
prosperous. Signboards of moral teaching are shown
for people.

We may not left anything, except footprint.

We may not take anything, except photographs.

Besides, making merit and making a wish from
the sacred item for protecting them, the other tradition
rites relative to the concept of natural resources and
environments in Khao Kitchakut National Park are taken
to hold on their principles. For example,

“Enchanted Forest Hypnosis Ceremony” is held to
remark the worship for Khao Kitchakut Buddha’s footprint
at Khao Kitchakut foothill (along the dam crest of Phluang
Dam), Kitchakut District, Chantaburi Province. This is
to help safe people during their way up to the mountain

through the forest where live a variety of wildlife animals

a‘nﬂ‘muﬁqmmmﬂﬂmg

KHAO KITCHAKUT NATIONAL PARK
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NUUNTIANATINY (Khao Kitchakut National Park)
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W 1szngufisndnniszseensenmsum (Enchanted Forest Hypnosis Ceremony) a

e.g. bison, tiger, bear, deer, barking deer and mountain
goat, etc. The period for making pilgrimage is only 60 days.
It is suitable in view of conservation concept in forest
ecosystem rehabilitation and restoration.

- Due to the responsibility of Khao Kitchakut National
Park, the rules and set of regulations are set up to
protect the ecosystem and biological diversity in the forest.
It is prohibited to light up joss sticks and candles for
paying homage in the sacred places. The practice helps
for forest fire prevention and air pollution control

resulting from joss sticks and candles including
intervention of wildlife living. The further reason is that the
place is located in the Khao Kitchakut National Park with
nature fertility. The forest is varied with evergreen forest, hill
evergreen forest, a variety of wild orchids and rare plant,
Agarwood, and many varied forms of animal wildlife.
The important is that the forest is the origin of

Chantaburi River.
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NUTUUNTALNATRINY (Khao Kitchakut National Park)
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Questions and doubting points are raised for everyone
to investigate the people’s behavior or action through
making pilgrimage to the Buddha’s footprint.

- Due to a number of people travelling up to
worship the Buddha’s footprint, have the officials of Khao
Kitchakut National Park and related agencies ever
assessed the carrying capacity of the National Park?
As the action will help prevent the following problems
such as solid waste and wastewater treatment, etc.

- In making pilgrimage to the Buddha’s footprint, will
the flowers, joss sticks, candles, showering of fake gems,
placing gold foils onto the footprint produced by the
people’'s  activities affect the Buddha's footprint
structure? The determination of pilgrimage boundary
should be taken to raise sustainable footprint's conservation
over time.

- People should have awareness in the worth
of this place. polite dressing by restraint of wearing
a blouse looks like a camisole a light piece of women’s
underwear for the top half of the body, with thin straps
that go over the shoulders, shorts; public awareness
in sustaining cleanness of holy places; negligence imposes
a duty to refrain from careless acts e.g. rubbishin the
garbage bucket, keeping the toilet clean, etc.

- Though only 60 days, will voice evacuating system
asking for donations have a negative effect on wildlife
nearby? The preceding presentation has an objective to
transfer and share experiences for the pilgrimage of
Buddha's footprint with a pilgrim’s point of view
and those who have never been there. The writer
assumes your visit once in your life to worship the Buddha’s
footprint for life’s propitiousness. Moreover, the writer
wishes to see ceremonial rites, belief and faith in
Buddhist, which would have been continually transferred
down from one’s ancestors, generation to generation over
the centuries. The practice does proceed further in
the same direction of natural resources and environmental

conservation of the country.

mavieaiauistssmalng. WeTwnsLIMENATIGY (NTTLMUA) SUNLT 81989210 hitp:/www.moohin.com/108tripsboon/108trips061c006.shiml

ANENULWITIRINATRYS). §71989710 hitp://www.talon-tours.com/webboard/viewpost.php?postid=30)
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Miracle of Earthworm with Sustainable Organic Waste Management
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Thailand is currently facing the Solid waste related
problem which becomes more and more severe as time
goes by. According to the State of Environment Report 2007,
it indicated that in 2006, the municipal Solid waste
countrywide was approximately 14.60 million tons or
40,012 tons per day, which appeared that the quantity
of municipal solid waste properly managed with the
operational practices was only 14,303 tons per day or
equivalent to 35.7% of waste quantity countrywide.
Although the public sector, private sector, and civil sector
have some public awareness campaigns for recycling but
the problem is still unsolved. In each year, the local
administration has to allocate a large amount of budget

for waste disposal investment.

The currently encountered waste management problem
is the disposal of organic waste or degradable waste
including rotten and rapidly degradable waste which could

be fermented for fertilizer, for example, vegetable
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residues, fruit peel, leaves, and animal flesh residues, etc.
This kind of organic waste is 63.6% of the total waste
quantity. In the past, villagers have disposed of the waste
by natural means, for example, landfil or throw it away in
the farms, leave it for degradation to become fertilizer, etc.
Due to the increased population, the waste quantity,
especially in large cities, is increased which exceed a limit
of the conventional waste disposal method. For the
rapid disposal of a large quantity of organic waste, the
technology is certainly required due to the fact that the waste

can cause environmental problems so easily and rapidly.

Proper Technology Transfer for Organic Waste

Disposal in Small-Scaled Community Project

In 2004, Maejo Earthworm Information Center, Maegjo
University, led by Assoc. Prof. Dr. Anat Toncho has extended
the results from the study and research on proper and
rapid disposal of organic waste by earthworms, and discover
the new breed which is suitable for excellent and
efficient disposal of organic waste and has similar
efficiency as the commercial breeds, Pheretima Peguana.
There is the prototype building which can dispose organic
waste a ton per day, with the budgetary supported from
the Drug Enforcement Administration, Embassy of the
united states in Thailand, the Office of National Science

and Technology Development Agency (NSTDA), Royal

Project Foundation and Maejo University.
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(Oranic Waste Treatement Building)

2eY (waste)

From the preceding overall operation, various agencies
including municipalities, sub-district administration
organizations, schools, hospitals, prisons, and general
people have taken a great interest, but some
agencies having a huge quantity of waste have not yet
been assured of the promoted prototype building
that could be used for organic waste disposal in the
large-scale communities with over 10 tons of organic

waste per day.

Consequently, in 2008, Maejo Earthworm Information
Center, Maejo University, established the “Proper
Technology Transfer for Organic Waste Disposal for
Small-scale Community Project” with the budgetary support
from the Environmental Fund, the Office of Natural Resources
and Environmental Policy and Planning, Ministry of Natural
Resources and Environment. The project implementation
period was from August 1%, 2008 — July 31%, 2009, and
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the prototype buildings were constructed for the disposal
of 10 tons of organic waste and agricultural residues per
day by the earthworms in 5 target areas, consisting of
1. Sansai Hospital, Sansai District, Chiangmai Province;
2. Learning Center of Chai Prakarn District, Chai Prakarn
District, Chiangmai Province; 3. Fresh-food markets of Jedee
Maekrua, Sansai District, Chiangmai Province; 4. Montford
College, Muang District, Chiangmai Province; and 5. Maejo
University, Sansai District, Chiangmai Province. The project
successes are not only the organic waste disposal with the
degradation period in only 5 days, but also the learning
center can transfer the knowledge of organic waste disposal
to the local administration organizations, private sector, and
those who are interested in visiting and studying the project

1efidinnselind (e-waste) to take the knowledge for further expansion of the results.

The earthworms can be used not only for organic waste
disposal but also for producing the compost and enzyme
ionic plasma which can be recycled in the agricultural
sector. In the process of organic waste disposal by the
earthworms, three kinds of product will be obtained,
including the vermicompost (12% of disposed organic
waste), the worm tea (40% disposed organic wasted), and
increasing number of earthworms which can be sold for
extra income of the feeders, as shown in the samples of
earthworm farms in several areas, for example, the
earthworm farm of Mr. Suthep Wiriya (16/2 Moo 1, Baan
Muang Khon, Papai Sub-district, Sansai District, Chiangmai
Province); the San Khampaeng's earthworm farm of
Mr. Niwat Angkiattikun (35 Moo 8, Chae Chang
Sub-district, San  Khampaeng District,  Chiangmai
Province); and the Mai Ngam’s earthworm farm of
Ms. Nujaree Lohakun (584/30-31, Thepa Nives Housing
Compound, Theparak Road, Moo 1, Theparak Sub-district,

Muang District, Samut Prakarn Province, etc.
Conclusion and Recommendation
The details and information presented above enable

Thailand to have the opportunities, or in other words, to

have the options for proper and economical organic waste

Henimdnannléifieunn (Composting)

disposal. It is expected that if the local administration
organizations and several communities can expand the

results of these prototype buildings thoroughly as the
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government includes it in the National Agenda and pushes
it forward concretely. The problem of organic waste disposal
will be smartly solved and a huge amount of budget
for waste disposal can be saved. This kind of waste
disposal is safe, sustainable environmental friendly
society. However, the use of earthworms for organic
waste disposal also has limitations, for example, the
degradable organic waste must be sorted out and free
of chemicals, and the quantity of waste to feed the
earthworms, etc. Therefore, to support and encourage
local administration organizations or communities to
take this way for waste disposal, what must be taken
into account are their readiness and strong intention,
also the establishment of learning process and their
preparedness as the first priority in order to have

further concrete and sustainable successes.

For more information and project site visit, please contact

Maejo Earthworm Information Center

Department of Soil Resources and Environment

Faculty of Agricultural Production, Maejo University

Tel: 053-873490 Ext. 117 and 107 Fax: 053-873490 Ext. 200 and 100

Website: http://www.maejoearthworm.org
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Fish Diversity . An Indicator of Coral Condition
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dandsiaagin (Surgeonfish)

Approximately 71% of the Earth’'s surface is covered
by ocean - the large marine ecosystem, where contains the
biodiversity being very useful to human, especially coral
reefs containing high biodiversity. Thailand’'s coral reefs
are regarded as high fertility and biodiversity. Coral reef
provides abundant benefits regarding several reasons.
Firstly, it is the natural barrier mitigating severity of coastal
erosion causing from wind and current. Secondly, it
provides food and medicine for human as well as it acts
as marine habitat, feeding and breeding grounds for
others marine organisms. Furthermore, it delivers
ecosystem service to the natural study sources for research.
Lastly, a coral reef area is the crucial marine tourist
attraction  which  provides income distribution to
local communities.

Coral reefs contain many ecological communities, it is
very difficult to consider which kind of creature is more

diversified. Nevertheless, fish is the most diversified
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Uansinumudiu (Blenny)

according to tourists or general people point of view
because fish presents in different figures and various colors
and can be found everywhere, which seem to be more
diversified than other creatures. It is true that fish is the
most diversified aquatic vertebrate animal in the World.
Of the 13,000 marine fish species found worldwide,
over 4,000 species of fish inhabit around coral reefs and
coastal environment. In Thailand, about 870 species of
fish are estimated to reside in coral reefs (Lieske and
Myers, 2001).

Referring to the biodiversity, it would have been
referred by general people in the differently particular
type. In the reality, the diversity is derived from full word
“biological diversity” which means the number and variety
of living organisms, which live in the variability of ecosystem
level. Generally, the study of biodiversity has been
identified into 3 levels: 1. Genetic diversity studying the
diversity or genetic variation, or a number of genetic
characters in an organism community, inherited from
parental generations and down to the next generations e.g.
color pattern variation of fish. 2. Species diversity studying
the number of different species in area. 3. Ecological
diversity; studying the richness and complexity of
a biological community. That different areas associate

with climate, topography resulting in the various ecosystem
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Figure 1: Difference between Male and Female Wrasses Juvenile Adult
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Figure 2: Difference between Wrasses' age intervals
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or habitat. While the diversity generally understood is
the species diversity (Primack, 2004).

As described above, coral reef fishes exhibit vivid
color with different figures. Some species have manifest
color and patterns associated with their sex or age
such as the wrasses (Figure 1 and Figure 2).

Furthermore, some fish species can change in their
sex, for example the Anemone fish or Damselfish
(Family Pomacentridae) can change genders from male to
female. While the Wrasses (Family Labridae) vice versa,
can change from female to male. Onset of sex change begets
the difficulties in studying of fish diversity and classification.
Fish generally takes key role in coral reefs to control
a number of organisms in the coral reef community,
no matter what plants and animals as well as fishes
creating a balance in the corals which crucially involves

coral reef growth. For instance, the herbivorous fishes:
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parrotfish, surgeonfish, and damselfish usually keep seaweed
under control, so the young coral can settle into spaces
in the reef structure and grow resulting in increased coral
recruitment and coral reef health. Carnivorous fishes
usually control tiny organism population to grow beyond
the capacity of coral reefs. The last kind is Piscivorous fishes
which control the fish population. They usually consume
and choose weak prey as their food. Consequently, the
remaining population is only the strong who can
descend the lineage.

Diversity of fish behavior demonstrates its dynamic
between coral reefs ecosystem and other ecosystem. From
the viewpoint of human, fishes in coral reefs are the valuable
natural resources which provide food and income from
fisheries, and ecotourism. Currently, coral reef is particularly
the interested ecosystem and regarded as marine tourism

resources and nature classroom for learning. Furthermore,

danumalal (Indian ocean oriental sweetlips)
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UanzF[a9mauad (Flame anthias)

several fish species can be used as the richness index of
coral reef ecosystem or water quality in the areas, for
example, a group of Butterflyfish, Anglefish, Wrasses, and
Parrotfish. These fishes eat on coral polyps and algae,
therefore, these reef fishes are abundant in areas of healthy
corals. The distribution and abundance of reef fish is
related to the distribution and richness of coral reefs
including the water quality. Reported in the research, some
reef fish species can merely live in the clear and clean
seawater. The reef fish will be affected first when the coral
reefs has impacts from pollution or deterioration, which
impact to the growth, increase a mortality rate, or move
to other areas. The area of diversified and abundant coral
reefs is the place we can find a variety of coral reef fish.
Contrarily, the area of deteriorating coral reefs with less
diversity are relatively found fewer coral reef fish species
with less quantity (Jones and Kaly, 1996; English et al., 1997).

Nevertheless, the research on coral reef fish is rarely
taken comparing to the quantity of its existing resources.
Most researches focused on the overall group coral reef
fishes, but researches on fish taxonomy for each coral reef
fish species are less. The fish taxonomy study were carried

out on groups of Damselfish, Grouper, Wrasses, Butterflyfish,
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1anu (Frogfish)

Puffer Fish, etc. which still less comparing to all coral
reef fishes.

If coral reef fish can be use as an indicator of coral
reef condition, the study on diversity and taxonomy are
crucial and need to be supported in order to provide
sufficient knowledge for making guild line for sustainable
conservation and development. If we have more primary
information of reef fish species, which response to
environmental or water quality change, it is not only to use
this information for the indicators but also help us to
understand the coral reef conditions and surrounding area.
This is faster than water quality measurement and analysis
in the field, which may take a long time, or by the time we
get the data, the coral reef condition will have been

deteriorated.

English, S., C.R. Wilkinson, and V. Baker. 1997. Survey manual for tropical marine resources. 2nd ed. Townsville, Qld.: Australian Institute of Marine Science. 390 p.

Jones, G.P. and V.L. Kaly. 1996. Criteria for Selecting Marine Organisms in Biomonitoring Studies, pp. 29-48 in Detecting Ecological Impacts: Concepts and

Applications in Coastal Habitats. Edited by Schmitt, R.J. and C.W. Osenberg. Academic Press, New York.
Lieske, E. and R. Myers. 2001. Reef Fishes of the World. 2nd ed. Periplus Editions Ltd. Hong Kong.
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Algae oil . a new alternative fuel in the future
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Environmentalist, Professional Level, Environmental Impact Assessment Bureau,

Office of Natural Resources and Environmental Policy and Planning

A3t (algae)

The climate change resulted from green house gas
emissions have encouraged the development of low-carbon
technologies, especially renewable fuels in order to
replace significant amounts of current fuel demand in the
transportation sector. Biofuels are plant-derived fuels
such as biodiesel and bioethanol, they have played as
a major part as an alternative to petrol at the present time.
Furthermore, the algae oil has energed as a new source of

biodiesel production, without environmental impact and
non-toxic component It will be a major fuel resource in
the future.

With the environmental concerns, the demand for using
of renewable energy increases in the world : replacing
fossil fuels, including energy conservation schemes,.
renewable energy sources are the fundamental of energy
sources for the future, because of their sustainability and
sas tamablt and without environmental impact. Furthermore,
renewable energy technologies are able to provide

energy in the form of electricity, heat and fuels.
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Biofuels, known as agrofuel, are derived from biomass
or bio waste. Most of biomass is produced from living
organisms: plants and animals, including with by their
products. Besides, biomass can be produced from
some of agriculturalcorn products such as rapeseed
(Brassica napus), Sugarcane, etc. that are specially
cultivated for the biofuel production. Unlikely, other
natural resources such as coal and petroleum fuel, the
biomass is an important characteristic that it is renewable
sources of energy. Moreover, to create the biofuels is
a simple process of refining and takes a shorter time
than other fuels extracted from the earth.

Biofuels can be used for many purposes such as
producing electricity or heat, but mainly used in the
transportation sector. The vehicle engines require fuel in
the form of liquid because it is easily pumped, keeping,
and operation. The best ways to reduce the emission of
carbon dioxide gases is to use biofuels, instead of petroleum
fuels that are limited in quantity. Currently, many countries
use biofuels in blending with the fossil fuel in different
propertion.

The need of energy in various forms are increasing
significantly. Algae oil is one of an energyalternative. In the
process of algae growing can absorb CO2 from the
atmosphere by photosynthesis that will make carbon-
neutral. The two tons of algae can reduce one ton of carbon
dioxide from the atmosphere. In addition, algae biofuel has
no sulfur content, non-toxic, and highly biodegradation.
Consequently, algae oil used as fuel to replace fossil fuel,
With out any affect the environment. The remnant from the
algae, oil making can be used as a fertilizer. Therefore, it is
a quadruple-win situation built into the solution’s system
design: carbon dioxide capture, fuel, pollution prevention

and fertilizer.

FuFINes (Chinese tallow)

fnnAfinua1g (Rapeseed flowers)
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A (algae)

Cultivation of algae is not difficult. It has a rapid growth
and can yield approximately 4.6 to 18.4 I/m* per year.
It yields 7-30 times comparing the next best crop, as
Chinese tallow. Algae is able to grow in any aquatic
environment such as marshes, swamps, salt lakes, and even
in the pond of wastewater treatment plant without the effect
on the agricultural land where used for Producing food.
In othes words, algae can remove excess nitrogen and
phosphorous in wastewater. Besides, growing algae in waste
water can remove large amounts of contaminate matter
fromwater. Inaddition, the suitable land for cultivating can use
for algae production. The algae mature within 24 hours,
permitting daily harvesting, and 50% of its weight is usable oil.

Like other plants, algae stores energy in form of lipid.
In comparison to traditional oil-seed crops, algae yields
give higher oil per acre yield. For example, soybean
produces less than 50 gallons of oil per acre, rapeseed
generates less than 130 gallons per acre, algae can yield
up to 10,000 gallons per acre that about 50 percent oil.
In particular, diatoms and green algae are suitable for
production of biodiesel using in the transport section.

Algae oil will be a sustainable alternative oil for
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cars and planes for the future. Furthermore, it is also a
significant part to tackle the problem from climate change.

Many companies provide fund for the research of
develop algae for producing more oil to supply the
demands of the world market. There are many ways of
algae oil extraction which are:

1. Expeller/Press - using dry algae passed
mechanical press to extract the oils. This process
uses energy intensive.

2. Hexane Solvent Method — this use of hexane mixed
with algae. Then the oils from algae is extracted by using
the expeller. After that hexane is separated through
distillation. The hexane solvent method recovers almost all
oils and leaves behind only 0.5 % to 0.7 % residual oil in
the raw material. This method is inexpensive because of
low price of hexane.

3. Supercritical Fluid Extraction - this method
requires a special machinery and high pressure
equipment for extraction which is both expensive and
energy intensive. The carbon dioxide is liquefied under
pressure and is heated until that both elements are in its
liquid state and gas. These liquid acts as a solvent to extract
oils from algae’s. Oils can be extracted by this process
with  100%. Carbon dioxide (COZ) is the most used
supercritical fluid, sometimes modified by co-solvents such

as ethanol or methanol.

1alaegvng (Well give algae)
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4. Ultrasonic-assisted extraction —in this process sound
wave which are being sent around the algae’s sending
shock signals on to the organism as a reaction to the wave.
Then they release oil substances on to solvent.
Itis an easily extraction.

Eventhough, the algae oil is a source of renewable
energy source as mention above, its disadvantage should
be considered carefully. By using algae oil on the way of
the same old combustion technology to energy [other
pollution such as ozone, oxide of nitrogen etc.] should
be investigated stimulately, How much water for planting,
how much the chemical in use in the process of
extracting oil is also cautious. Especially, in case of
environmental impact: algae bloom in the natural
water resources, it has effected to deplete on aquatic
animal. This issue should be discussed on even algae
producers may say that they plant algae in their own pond.

In Thailand, researchers at Khon Kaen University have
discovered a new species of algae, labeled KKU-S2,
Which was found on the surface of a freshwater pond
at the university. The number of this species increases
double within two days that can be extract to biodiesel
for commercial prodction within a week or two.

All in all, the potential of using biofuels: bioethanol,
biodiesel, and algae oil, replacing fossil fuels tend to
increase significantly because of the propose to reduce
fossil fuel usage, and make carbon neutral. Even people
innovate effectively renewable fuels replace the fossil
fuels. In order to prevent any negative impact and support
rising demand of bioenergy, and serve their luxuriously high
standard of living. If people however still much more
consume the energy, how much the biofuels will be serve
for their needs. Therefore, the appropriate policies to
manage the balance of energy demand and supply

are needed.

1. Algae Fuel (2010) available from : http://www.oilgae.com/ref/about/about.html

2. Algae Oil Fuel (2008) available from : http://www.algaeoilfuel.com/perfecting-oil-extraction-from-algae/

3. Powered by oilgae.com available from : www.oilgae.com/ref/glos/hexane_solvent_oil_extraction.html
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“Solar Cell for Electric Power Generation” Thai Innovation for Sustainable Green Energy

NAILSSUNIEMS / Editors

faqiundsaruniaaennataiiulss Lmumcﬂmmmi@ﬂ
mﬂ‘wmmmﬂ%mqm Lummnmmm‘”uuﬂmﬁmmwmmu
Tdudammaly eehadu W@\‘mumummLﬂmﬂﬂw‘ﬂm@mmzﬁu
18Rudusrazinamanedud éml,ﬂuwmmiimmymmi@ﬂ

Iadlndasunnas  ANEBINIWANLRENS [AUgRATD I

vliisdasdaundanunauny dmiulszmelnaiesldd
anumszinanailomdsnauin. faaziivlddnfiniaGy
TWanudrAnyiundsoumaununiundsnuazannuniu. e
WAKUAN WA yiraugingzia WASUANUEIR R
wmmum”mmwuimemmuamﬂeLmvmﬂu

UTHn uenanlgand anna m@ﬂummmm@muiw'ﬁ
Fdnas@una UisnluATeves mm@mmmm;ﬂ TINBm

[Tl W.A. 2507 AENSNARANENBILALTNAUL Lnananlaans
JulutFsnusansnludssmalnei HAAUHITANL AR AT

LLUU'E]‘VN@?WWIJZ\M@% mmm@mmnuﬁmmﬂwwmi@ﬂ
Wiaueaniu L‘L‘l’a\i’ﬂ’]ﬂﬁ'3’134Nﬂ‘iyﬂﬂﬁﬂ’]wsluudﬂ’ﬂ\‘iﬂﬁﬂw}iZW]’N
muwmmulufmﬂmmﬁnmﬂumm TspaunAIUANLTL
anuaseindliad Tanunsiuan wwandenaesilszmealng
LASURTE) tazine N’Wﬂﬂ'}’]Lsﬁ@@W@QQWHLL@QQWV}ﬁ]HLLUULﬁm"]

Currently, an alternative energy becomes global issue
that every country in the world pays attention to because
we realize that non-renewable energy will be exhausted in
some day. For example, fossil energy which has been
accumulated underground for million years will be used up
while human demand on energy is endless. So this
circumstance forces us to find alternative energy. Thailand
also realizes on such problem and starts to emphasize more
on available green and clean alternative energy for example,
wind energy, water energy and “solar energy”, that can
be used sustainably.

Bangkok Solar Co., Ltd., located on Banphoe District,
Chachoengsao Province, which is affliated in Bangkok Cable
Group Co., Ltd. that has been established since 1964. The
company produces Insulated copper wire. This company is
the first to produce the amorphous silicon solar cell type in
Thailand. This innovation developed by Thai wisdom
was accepted all over the world of its high efficiency on
energy production in area of inconsistence solar heat
wave. Therefore, this solar cell type is more appropriate
for applying in Thailand’s environment and many other
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countries than the existing solar cell type.

Mr. Rangsun Kanjanangkulban, Sales and Marketing
Manager of Bangkok Solar Co., Ltd. told The editorial staffs of
Thailand’s Nature and Environment Journal background
of the company that it has been
since 2003 and its core business is to produce the
Amorphous  Silicon Thin-Film Photovoltaic Module solar
cell type At that time, the Ministry of Interior has launched
Solar Home Project and assigned the Provincial Electricity
Authority(PEA) as a responsible agency to provide a small
solar cell system per household. The solar cell system

established

consists of 120 watts solar cell, battery charger, inverter, and
125 Amp-hr deep cycle battery types. This system can produce
power for 2 fluorescent tubes rated to 10 watts each and 1
television (14 inch). Targets were households in remote area
or hill area that never has access to normal electricity
system. Therefore, they can do activities at night time or obtain
information  through television program at anaverage
of 4 hours per day.
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Each model of the amorphous silicon solar cell by
Bangkok Solar Co., Ltd. can produce energy of 40-52 watts
with weight per sheet of 13.5 kilogram. The standard price is
120 Baht/watt. Amorphous silicon solar cell is manufactured
using the modern European technology for basic solar cell
production by coating Amorphous Silicon Thin-Film
Photovoltaic on a mirror covered by another mirror, and tightly
sealed with Ethylene Vinyl Acetate (EVA) under vacuumed.
The solar cell is well protected from moisture for lifetime.
Thickness of fim is in nanometer scale that is very thin
compare with the general crystal line solar cell type.
So this solar cell type is appropriate for installation in
any kind of weather conditions such as humid area,
strong solar radiation, cloudy sky or heavy dusty air.

The best angle of the solar cell sheet installation is to
use the Solar Tracking System but this system has high
investment cost and intensive maintenance cost. Thailand
is located on equator zone. With is  15° of earth inclination,
the solar cell sheet shall be installed 15° in southward so
it can obtain solar radiation for two directions all day time.
Moreover, the largest solar farm of the Amorphous Silicon
Thin-Film Photovoltaic Module was conducted by Bangkok
Solar Power Co., Ltd. For a commercial electricity generation
energy from solar radiation.

The first Solar Farm has provided energy of 5
Megawatts per year since 2003. After that the solar farm
capacity was expanded to 15 and 20 Megawatt per year
in 2005 and 2006. Nowadays, the capacity of solar farm
is expanded to 60 megawatt per year with maximum
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"MWp = Mega Watt Peak ﬁﬁrﬂm’@;mmmmaﬁummﬁmﬁﬁmqumi
NAFBLNIMIFIU (Standard Test conditions: STC)

'"MWp = Mega Watt Peak (Maximum Watt produced by solar cell at the
standard test condition, STC)

. yssennAlunnsduni=ad (Interview environment)
capacity of 62.5 megawatt per year. The expansion of
energy producing capacity of the solar farm was performed
in terms of machinery development and increasing solar
cell efficiency from 5% to 7%.

“In the past, we were the only one developing this
innovation in South-east Asia. We had already launched our
business for 7 sites. 2 new sites are in the process of
installation with 3 Megawatt capacity. The 11 Megawatt solar
farm will be installed at Lopburi Province in 3° quarter.”
Dr. Kridsada Jongpaiboonpattana, vice president of
Bangkok Solar Co., Ltd. mentioned on progress of current
expansion of solar farm capacity in various sites; 2.144
MWp at Petchaburi Province, 1.644 MWp at Chachoengsao,
1.536 MWp at Udon Thani Province, and 1.136 MWp at
Angthong Province. With awareness on an importance
of environment and energy conservation for increasing
standard of living and providing sufficient and sustainable
of energy, we focus on development continuously.

Bangkok Solar Co., Ltd. tries to develop this amorphous
silicon solar cell to increase its efficiency because its
existing efficiency is quite low compared with other types
of solar cells. However, in terms of total energy production,
amorphous silicon solar cell type developed by Bangkok
Solar Co., Ltd has the advantage since it can provide more
energy than the crystal line solar cell type by 10-15 %.
Even though, 2 sheets of the amorphous silicon solar
cell type have to be used for 100 watt energy production
(capacity of the amorphous silicon solar cell of 50 watt/sheet)
compared with the crystal line solar cell type (capacity of
crystal line type of 100 watt/sheet) at the standard test
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condition (temperature at 25 degree Celsius, light intensity
of 1000 watts/m®, spectrum of air mass of 1.5). It is proved
by many agencies such as the National Science
and Technology Development Agency (NSTDA), and
Chulalongkorn University etc.

Due to specific characteristic, amorphous silicon can
absorb wide range of wavelength e.g. period of morning —
evening, etc. There are other factors that affect energy
production efficiency. For example, every increasing
temperature of 1 degree Celsius from 25 degree Celsius,
efficiency of the amorphous silicon solar cell type will
decrease by-0.2 % while the crystal line solar cell type will
decrease by-0.45 %. at 1,000 watts/m’. However, temperature
and light intensity are factors that cannot be controlled.
If we focus on energy that can be generated in certain time,
the efficiency of the amorphous silicon solar cell type is lower
than crystal line solar cell type. In fact, 1000 watts light
intensity will be occurred only short period of time of the day
(between noon to 1 pm). Moreover, in South-east Asia region
especially Thailand which is located at equator zone,
topography is affected by tropical forest and ocean.
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(Dr. Kridsada Jongpaiboonpattana, Deputy Chief Executive Officer of Bangkok
Solar Co., Ltd.)

Climate and heat can be varied such as heavy rain, storm,
less sun light, and cloudy sky. However, the amorphous
silicon solar cell can convert less solar radiation to be
electricity while the crystal line solar cell can absorb
litle or none. This outstanding feature of the amorphous
silicon solar cell type provides its acceptance by other
regions e.g. certain part of FEurope which solar
radiation is inconsistency. Therefore, selection of solar
cell type depends on climate and limitation of
installation area factors. Because in the same energy
producing capacity (100 watts), amorphous silicon solar
cell type needs double area compared with other types. The
raw material for producing the amorphous silicon solar cell
is acquired from both local and foreign country.

“Local customers can establish a solar farm by themselves
but the investment cost will be high with the period of 15 years
payback. Solar cell is very easy to maintain. Cell sheet can
be cleaned with normal process. Only the inverter has to have
intensive care or might be replaced sometimes. Base on
a holistic approach on energy management, the return will be
cost - effective in terms of environmental at conservation, cost
saving for solving pollution problem, and low medicine
expenditure, etc. If we concern only business investment,
it will not be worth. Recently, Thailand faces problem of
foreign trading barrier. Foreign country supports this business,
for example; China will give 20 % refund to exporters who export
the product so they gain 9% of profit. But the same business
in Thailand lacks of support from the Government, which causes
the company to be less competitive in market. After Energy
Policy and Planning Office (EPPO), Ministry of Energy issued
new criteria for providing adder to top up price for purchasing
electricity from Very Small Power Producer (VSPP) or Small
Power Producer (SPP), it makes damage to businessman like
us. Our factory has been invested of 30 Million Baht. It should
be realized that alternative energy cannot be avoided in future”
Mr. Rangsan and Mr. Kridsada said. They worry on doing
solar energy business without proper support from
the government.

It notes that, in the past, Bangkok Solar Co., Ltd.
emphasized on foreign customer from Europe as main
customer. due to high awareness on environment aspect.
However, for the last 2 years, Company group started to
face trade barrier that becomes obstacle for doing
business with foreign country group even though we try to
comply with the standard and constrain that was continuously
issued by trading partner. Moreover, revision and adjustment
of adder for new type of renewable energy as well as reducing
adder for purchasing electricity from solar energy by Energy
Policy and Planning Office (EPPO) lead to delay of investment
in solar energy from our existing customers. Alternative
energy business has high impact, especially the domestic



MITIBTINTIAURLBILINNONVD VL3N ANE 51

vinganasundenLasaindran1saduayuresiguig

Wunndanmen winaanszazinafenunnunenaniaans

wunguaaiagnAsinadszimalnulszinaniagiatidundan
feiinanaviunnegudalundreduondan  wiludwe 2 1
WA NgNLEEMY Bugnisiunianisdn vinliduaiasse
AANTIVINNNTANALNGNANLTZINA  UI1ENENUNHAN Y
luuswmum\ammﬁmumﬁmmnmmﬂ wﬂumﬂmmmwm
vl adesteliles Bnfsnenumaunniumaniae
Ifindauiin (Lonned) AuFunasanunyuiRsulusnas
nrdfuanludiunisaanliinainnasnunaseanfindaas
drifneunleneuazuiundsan (@un.) deualiiianisszan
mmwumnuﬂmwuwmmm@mmwj@LLmTéﬁmaLﬁﬁm
erieailadinfinannmaguasening FINANANIUNALNY
Adldfunansgnuatnamningianiy mﬂa‘m@um?mmm
LasFngalmanfiaadnnelulsyine
AUIARANAINIUNIURBNALUNDUIT “WRITULAS
anme’ ﬁmLﬂuﬂ’lﬁl'ﬂUﬂﬂLL@»LMN’I»@NVI&W’I‘U‘LI‘J»WIFl‘l‘VIF;I
LHasarnndsunasan g undeuaz a1 i
Tu”lmama"luauﬂm Annalsinananioz Uszinalue
qqmmemunmﬂumwmﬂmm'ammuu'aumwa
NARABAMAINTIAURINALTAIFLAUNIINAIIIY
avmmﬂmwwuauuﬂmmummduivmmq

entrepreneur who supplies and installs solar cell.

“Solar energy” seem to be the best and appropriate
answer for Thailand as an alternative energy in the future
because solar energy is clean and renewable and do not cause
pollution. Thailand should aware and pay attention to support
this alternative energy for better living of population and move
forward to sustainable clean energy direction in long term.
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fugANAU (Charcoals)

Shiny absorbing charcoals in a variety of exotic
fruit shape packed in yellow pyramid are ready to sell
in fairs and exhibitions. These are one of the
proud of young wisdom and the kid from Energy
Conservation Club, Young Farmer's Group from Ban
Nong Phai, Nong Bua District, Nakhornsawan Province.
The products are well-known under the name of “Kid
Energy Absorbing Charcoal” (Than Phalang Dek).

Previously, Ban Nong Phai’'s typical teaching format
focused on Application Integration Lesson Plans which
leaned on various knowledge sources of knowledge bases
within the school. The responsibility was given regarding
pupils’ skill. The pupil’s projects were supportive competition
held at school level and provincial level. Ban Nong Phai
School was eventually selected for “Sufficient Economy
Academic Institute 2007” of which the teaching format and
school management have been primarily programming
related to the Philosophy of Sufficiency Economy. The
teaching and learning pattern were integrated to knowledge
outside the classroom. Thus, several efficiency awards are
guaranteed including the Sub-District Outstanding School.

“Kid Energy Absorbing Charcoal” starts from the
smoldering charcoal training and charcoal stove by the
Ministry of Energy. As our school is plenty of woods, so
we bring wood stig for making firewood and smoldering
charcoal. Later, the children have an idea to try for



HaLINAANLLAZUA

ENVIRONMENT
OLLUTION

MITIBTINTIAURLBILINNONVD VL3N ANE 53

pgiaen At lwyael ﬁﬁﬂmmwyw?ﬂﬁwﬁwm Tegewlu
LHUNATIANENANART NANUUAUINNBILITUNENNT94NS
a9suTAuATALIndentesszmalnadnggruiauinaldl
AANAU NLAN°| mmmi@mmmeumimumnmmmq
WAIU mmmmmumm@@ﬂimmiﬂmmmm

A.0y. Nuiien lani 1iniFau Fu . 3 Wanthguyuaying

WA 1m@ﬁmm<mﬁmimmuwmLmn@m\iMmummm
Fawhdsininadaiudemaddlszanm % se WaN
anln wdsanlWFaauds [aiuviandn 2 uie aanlafiui
mmLmqmmmimwmﬂlmm@iummm%mmmm
ummﬂuuﬂmﬂhmﬁﬂwm@uﬂﬂmwdﬁlmmummmmmﬂu
mumm@mﬂumimwmmum;mmunmaLwaiuLﬂmﬂixuqu
nsaqundiasanaeslAfihduaduliansinlelon

wduaudndrazldnagiadudunaligandugingg
wilanmangax Lﬁﬂj wial finAusesiassa LN quln
aundhfeurinn udafeseny 8 folan Aesganduuazuay
A" mummmmhmiﬂmummmmmummmmm@mm
Favassnnaliuazdngauasiaating erhanindnlaidn
aviflungninng ayu deswidn dudvsa wznge gnee
visadlana v Tieil ndnuguresdrundadnegina i
winiuganduiuieiunaliitfendendomn waziiviilas
Feaclinanania

A6, NUFRsY TaN"E (Monthira O-Phasi)

burning fruits. Firstly the abortive trials are made by
dropped leaves and other materials for fuel projects.
The successful story is eventually marked by corncob.”

Khru Kalaya Wanichphaiboon, the Energy Conservation
Club’s Advisor who teaches the science program, explained
while took the editorial staffs of Thailand’s Natural Resources
and Environment Journal to the knowledge base of
absorbing fruit charcoal where nearby billows out
the white smoke charcoal stove, surrounded by the kids
provided by the Ministry of Energy.

Monthira O-Phasi, the Matthayom 3 student, the Energy
Conservation Club’s Leader actively explains how to
make Kid Energy Absorbing Charcoal. She described
that the corncobs which the target fuel, are placed into the
stove around three-fourths of the stove container; then
sprinkling them with water and kindling. After well
ignition, two iron sticks are crossed onto the stove
container following the screen above where the fruits are
arranged on for smouldering. After closing the lid a while,
bamboo tube, which is wrapped by leaf sheaf of banana
tree, for producing pyroligneous acid (also called wood
vinegar), is placed to induce condensation. The by-product
of dry distillation is an invaluable pyroligneous acid.

Certainly, before the successful process of fruit absorbing
charcoal with several exotic shapes, these students hare
to wait around a charcoal stove; faces being intensely
heat for over 8 hours; inhaling smoke white billowed out
around; trial and errors by selection of many kinds of
fruits and materials, such as coconut, jack fruit, custard apple,
pineapple, kaffir lime, noni, or mangosteen etc. The product
effective of Kid Energy Absorbing Charcoal is made
from hard peel fruit with less water.

“Main fruits for smoldering are kefir lime which easily found
in our village, or custard apple planted in our school were
chosen. The unripe fruits are primarily chosen because this
fruits could not be sell due to low quality.” said by Khru Kalaya
multi-purpose  charcoal stove for
smouldering charcoal and producing pyroligneous acid

Furthermore,

(also called wood vinegar) located at knowledge base
of fruit absorbing charcoal is one of the project which
financially supported by Moderate Youth,  Sufficiency
Economy School Project (Yao Wachon Phor Dee Rong
Rian Phor Phieng ) at the 8" Shin Camp in cooperation
of the student staffs from Mahidol University and Srip
tum University and local philosopher for instructing wood
vinegar production. The pyroligneous acid benefits
greatly for following by diluting with water for
plants watering, it can drive out insect and fungus,
stimulate plants growth, abate reek and decrease
number of flies in swine stall.
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(Sufficiency Economy School Project)

The story of Kid Energy Absorbing Charcoal was
passed to t the kid's parents by word of mouth Thus, trials
of wood vinegar are taken in household and agriculture.
Effective results are proved by half of most inspectors.
In this regard, the efficient success can draw the
community attraction. Some villages gradually study the
process and start their fring charcoal themselves
including producing wood vinegar. The practice is the
successful way to distribute knowledge body to the local
community.

“For charcoal, I'd like to try to make a soap from
bamboo absorbing charcoal, and for pyroligneous acid
I'd like to try it for the other benefits. For example trial
on the skin treatment. Because | heard from sister or
someone about its instruction of use. Diluting with water
and dipping it with cotton sheet can protect blemish.”

This is the voice for expanding concept to the editorial
staffs narrated by Monthira. Likewise, the school director is
planning to expand the capacity’s production of the wood
vinegar. Distilled instrument for producing pyroligneous
acid (wood vinegar) will be used to shorten the 3 months
storage period prior to application. The incoming project
includes the laboratory research enhancement for
constituents of soap, cosmetic products, dishwashing liquid.

Not only, income from vending absorbing charcoal and
wood vinegar will be subsidize the Energy Conservation
Club, but the products derived from many knowledge bases
also provide the kids lunch and be distributed for financially



ﬁmwma’amsa.ua

IRONMENT
OLLUTION

MITIBTINTIAURLBILINNONVD VL3N ANE 55

meldannisnaiuuasiduaiild wenainazdumy
dnguyueyinEwdsuuazaunanilsaGauuds  nananain
guFeuirine dahunduennmnansiu vizenadiedifu
dinewuannaniifunanielulsaGau @qmwu\ﬂmmm%
Iumimmmimml,mmﬂ Hnaowduiegey  a¥19angniin
AUINHAILIARANLAT AT NTZAULATLAINATINANAR
a¥assAaniaiyaatsanailuswImislunisdszney
atn

i 63 14 melulsaGaulinmuesldlfifunisssynsdiiu
daunileresnnsFeunisaenatianannan iegudeainsmnang
vasFunemInaiey  Audiwnziuflaiuazny wananil
mu‘imqmaﬂumuumuum NG EuiA] wnune
819 guiEauinddn eaillsdddiegurulnglimatiu
thdnnandilsaGeuld ﬁmwﬂmmﬁisﬁmmm AT
msdauenerlilsadauenezitesloda NHAANTZANY
winlulgmFuanuseuesarzalnaeey mﬁu;nmmiu
8UIANTTET WFBNsaeulsTAnginLfgaInnszlaaiuazifiy
gauruTaingeun Tnanguuaiinug aum. gruGauiugmau lu
TAsenisiaeanynguatnuus Ty 119 9iAsEgiana e
JuELFnzin anlsaFaumnziiaunein gauntaBeuiile
Fanmiaeulifandu EM' Fanaiuinminisldqfuidiu
Aqwanden waznistllddusne Aeludwnemsnsy
Uadnd warluaiaizeu guuGauinisuenaiugie dgndnuas
Ugndnatassansiiy InedGauwiziindldieguau aeu
nasUgndruuudunsdlundasansanuasmgu]udlag
pRtlyagnanitihn gruGauiihgiingd dhldfldaesredsaEau
edaulunjilusuazininavhundusngduuasluwidin
“4Q

11 (Charcoal)

generating to cooperative fund for dividend within the
school. These are the incentive measures taken to increase
kids income that would enhance their responsibility and
build awareness about environment and energy
conservation including stimulate and reinforce the
creative thinking for value added of these products
as well as figure the occupation guidelines.

In the area of 63 rais of Ban Nong Phai School the
following initiative projects are harmoniously applied for
example Agricultural Youth Center, Agricultural Sufficiency
Study Room, Fish and Frog Breeding Center. Furthermore,
there is Village Fishery Project, several knowledge bases
e.g. knowledge base of rice milling which allow the villager
mill their rice at the school; knowledge base that enhancing
waste sorting for recycling, reproducing decorating board
or report cover paper purchasing solid waste from waste
bank as well as instructing to create mobile from used
water container and sewing fancy dress from used milk box
operated by the housewives of Sub district Administrative
Organization (SAQ); knowledge base of Organic Swine
(Moo Lum) Feeding Project that comply with the
Philosophy of Sufficiency Economy; knowledge base of
mushroom cultivation specifically ~Sarjor caju Mushroom
(Hed Nang Fah) knowledge base of Effective Micro-
organisms (E.M.) microorganism application to environment
and another aspects including agriculture, livestock,
knowledge base of reproduction of
agricultural plant species, vegetation planting and

household;

¥ i (Well)

B , . S ) 2 s soda | s s
E.M. (ﬂ.L’ﬂN.) AD UNUNNTININ EIAN191NAN11 Effective Micro-organisms B80S ﬂ@&l"‘ﬂ@u'ﬂi‘ﬂ"ﬂﬂﬂi‘zﬂ'ﬂﬁﬂﬁw
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organic rice planting with seedling nursery for community
and instruction of organic planting in demonstration plots
conforming to the Philosophy of Sufficiency Economy
operated by the folk wisdom; knowledge base of “to
Know Our School Forest Functions and Forest Conservation
(Pa Phummi Rak)”, the trees are mainly Holy Tree
(Sah Dao) applying for insecticide in paddy field etc.

“It is the sustainable lunch operated by Department of
and Nakhornsawan College of
Agriculture and Technology in cooperation with Electricity

Vocational Education

Generating Authority of Thailand and Charoen Pokphand
Group. They firstly gave us the CP Brown laying hens, and
chicken coop. However, we had to purchase the second
phase of breeders. The kids are responsible to look after
them under the teacher’s supervision. The chickens are
made for lunch twice a week. Most of laying hen is purchased
by the kids’ parents as middlemen. The project is
implemented for children. The income from selling the
eggs is paid for student lunch. In addition, the students
eat have eggs on Tuesday and Thursday” Khru Pramuan
Phetchayamat, the advisor of Bio Way for Sustainable
Development Project of knowledge base of chicken
raising, describes us amid of chicken’s loud noise in the
chicken coop under the Sustainable Launch Project.

“We plant maize in our school and sell itin the surrounding
community. Our fence is surrounded with Acacia Pennata
(Cha-Om). After graduation, | know how to raise frog, cultivate
mushroom, raise fish. For Matthayom 1, the practices are
taught in Occupational Practice Subject regarded as
Supposed that we were jobless after
graduation, we would raise frog, and fish for selling. Frog

compulsory one.
raising is very profitable. | firstly paid 200 baht for .... But | can
make 1,200 Baht selling young frogs in short period”
Monthira said while one of her friends is jumping into the
frog well and grasping big frog breeders of 6-8 month old
and lifting up. They teach us to identify frog sex. A boy
uses his hands touch onto and caress frog’s neckand
breast, the frog abruptly lift their front legs which
demonstrate its readiness for breeding.

“Herbal plots are over there. There are Prickly or
Leaved Elephant's Foot (Do Mai Roo Lom), Babbler's Bill
Leaf (Rang Jued), Aloe vera (Wan Hang Jorakhe),
Heart-Leaved Moonseed (Boraphet). The products are
made for processed herbs, such as Pandanus Palm (Bai
Toey Hom) can make tea leaves; Aloe vera (Wan Hang
Jorakhe) can make fruit in syrup; Butterfly Pea (Dork
Anchan) can make Butterfly Pea Water (Nam Anchan)”’ The
children answered fluently and gaily while pointing their
finger energetically and to present the areas of their school;
then took us into the forest to show the concrete clam
reconstructed by them and villagers with assistance
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by Water Resources Regional Office 2, As the previous
weir was destroyed by flood.

“Weir can reduce the water flow, present the sediment
and store the water. Prior to the weir was constructed,
the forest was not fertiie However, after was constructed,
forests are gradually grown and become fertile forest
We lined up to carried a number of rocks from one side
to the other side of the stream for clam construction.
At that time where we are standing, the forest has not yet
existed. After weir was constructed, the trees and forest
The big eyes, and dark skin
child with agilely characteristic said among his friends.

are gradually grown.”

Though, this year is the last year education of Monthira
and her friends, the learning does not come to an end. The
children present us that Ban Nong Phai School does not
teach them only in classroom knowledge.

Visiting Ban Nong Phai School made a good impression
to the editorial staffs. As the youths of our nation learn
local wisdom which they bring benefits to themselves and
society. This is to reflect well the school motto “Discipline,
Learning, Sufficiency Economy”.
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Sky after rained at Patong Road
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w1nmes (Patong Beach) ¥

Along the seaside road of Patong Beach in the
morning is quiet and without uproar of the night. A number
of foreign tourists are sunbathing on a beach bed, otherwise
if they want to have a balloon rideexperience it will cost
about 1,000 Baht/5 minutes. A lot of TukTukand Taxi
drivers show their one day trip information to Thai and foreign
tourists. After 5 years of the sadness phenomenon, complete
business cycle in the beach has been fully recovered.

Patong Beach was ever the naturally unknown
tourist attraction. Only tourists who love hardship and
difficulties can access to this beach due to inconvenience
transportation. At that time, the beautiful beach was
occupied by the sea gypsy community. The fishermen called
this place “KraKor Tor”, the impeded ravine. Patong Beach
is famous worldwide for its beauty in Phuket until the present.

Patong Beach’'s beauty fascinates people who come
from all over the world. It is not only the enchantment of white
sand and emerald seawater, but also equipped with plenty
of facilities for tourists; for instance, a business center,
varieties of entertainment, tourism programs, elephant riding,
trekking, canoeing, island touring, fishing and diving
accessories shops, shopping center, including department
stores, even many souvenir shops.

The day the Tsunami swept Patong Beach, seawater along
the shoreline receded for many kilometers and so abruptly
that fishes stranded as they could not swim. Everyone was
speechless. Someone walked down to pick up fishes. The time
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seemed stop before the tidal waves with pine tree height
stroke a number of debris and large cars into the houses
for 3 times.

“Less tourists” the taxi driver said. “A reason is due
to the political incident” The other added. According to
him, Tsunami does not affect Patong Beach tourism at all.

Shops and business along Patong Beach are usually
opened the same as the past 5 years. Business and service
cycles are fully recovered. The sky over the emerald seawater
fascinates tourists as before. The sadness image of disaster
occurrence is still imprinted in the memory of the inhabitants.

Ocean Plaza, the well-known shopping center for the
past 5 years, is crowded with people purchasing goods and
inquiring about a tour program. The entrance of the shopping
center at the underground floor is constructed with 45° slope
cement slab of which the front is a ceramic tile inscribed the
date of the disastrous phenomenon with white flower garland
in remembrance of the 500 dead inside the underground floor
of this department store still imprinted in everyone’s memory.

“There are people hanging the garlands at the entrance
everyday”. The taxi driver told about the source of the fresh
flower garland. The next is the booth presenting pictures of
the disastrous day and some are stained. The pictures exhibit
the debris of shop buildings; many cars were submerged in
the mud; other cars crashed the shopping center. What we
can see is wreckage of mirror and buildings’ broken
poles fallen disorderly.

“There is a practice of Tsunami evacuation plan twice
a year by the municipality. The beach is monitored 4 places
by life guards with 3 Tsunami warning towers. While talking
to us, the taxi driver pointed to the warning tower
situated at the end of the beach”.

 wimilimas (Patong Beach)
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fenfauda@und (Tsunami warning sign)

For the practice of the Tsunami evacuation plan, Patong
Municipality divides the area into 7 zones. The practice
is mostly held at the two zones in Soi Bangla to Coral Island
Bridge, the place where there are a lot of entrepreneurs
and tourists, both daytime and night time, which are
about 5,000 people. There are two safe places that
the people have to evacuate to within 30 minutes are the
way up to Tri Trang Beach and the way to Kata-Karon
Beaches, 400-500 m. far away from Patong Beach.

Mr. Sakol Chaithong, Patong Beach life guard who is
posted nearby Ocean Plaza, is a man who has been
trained for tourist safety and the disaster program and
has been joined the disaster preparedness program
for 3 vyears. ‘“Life guard is established by Patong
Municipality. Our main missions are supervising and
provide a safety for the tourists along the seashore.”
He said furthers, “The operation is well mutually cooperated
by the entrepreneurs and tourists for working and
protecting each other.”

“The disaster urges us to care more for the environment.
The municipality arranges occasionally for the garbage
collecton and cleaning along the seaside. Most
entrepreneurs send their staffs to join the program,
including tourists and group tours. This is a principal policy
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of the municipality that emphasized on business for
environment”. They cooperate to plant forest and conserve
the beach. Until now, young coral is recovered and the
tourists return their trips to Patong Beach again.

Furthermore, the other life guard mission is to provide
water safety. There are beach warning flags that are put up
to indicate a water safety condition, for example, A red flag
means the water condition is unsafe. No swimming allowed.
A vyellow flag indicates that the water conditions are
questionable and be cautious in the water. A green flag
means safe conditions for swimmers. Besides, a life guard has
to practice and understand on first aid with accessories
and equipment at the station in order to help abruptly and
work promptly.

“Every lifeguard is aware of the tourist safety and people
as the first priority.” He told earnestly.

Patong Beach is currently improved for its new city plan.
The landscape is adjusted to be a slope to mitigate the
wave striking. The campaign is included the plastic chair
along the beach, pine and coconut tree plantation along the
coastline to lessen the wave intensity. Beach bed must be
moved back at least 30 m. from the beach and the beach
must be opened and closed daily from 09.00-19.00 hrs., etc.

Long road along Patong Beach, the tourists could
periodically see warning sign and Tsunami evacuation
mapping. The most is a direction to the high areas and
Tsunami evacuation exercise areas such as Patong Tower.
The evacuation drilling for Tsunami incident will be held in
collaboration of local agencies and Patong Municipality
as well as Royal Thai Navy. The stakeholders provide
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Aauil M@Lﬁfauﬁa%mm 62 uia lu 6 @‘”quimmqﬂﬁq
@umuummmumwumm100%wmmmummwmmuu’ﬁ
'lvmﬂwaqmmmemﬂuwummmmmuﬂnmmu viaid Tuusiaz
AT veReufirnadniGendy vedananisal Aaseld
Fumemeaniatean iuaudaniieainuiaeiuilnases
mummu nAfguazieni Imwmmmummmmmm
ammmumwmmmumwvl,u”l,mwmmwmLﬁmunﬂmuamm
LLm“LumuﬂﬂmmwquLLammmuLiﬂmﬂﬂmmmuuwm
windaunisldndesdesgiiamszia danudsialnivie
uﬂwmmmﬂmmummmnm‘mmimﬂmem \aude

wammmmimmmu teazdlaunnian miummm Wein
dosgirannusiilaliunviesFien 1 unn Wwthimaedriy
1lsranewinize &NFAENT "’Luﬂmummuﬂﬂwmmmmq
@”NV]NQ’]“LALE]']?WNL[?INVW]WM 2 9 aw Avauthge 1 A
NNALNRWALULTLAY YIRS 09.00-19.00 W, HIARaR-
meawwLﬂu@ﬂmmmmmmummu Wantrfineainize
viaede Life Guard mmunwﬂﬂtlumnwfmnnﬂﬂmwwm
V]@ﬁﬂiv@’]@mﬁﬁ\‘l‘] mmmmmmmmmmLmummmmm“%mm

ne L@wamm@m@umumuuﬂq Snasiamessimzia
mumwmu’mmnmwmmmmim’iﬁnmmmumim 51
mwmmm\‘mLmuﬂ\ﬂum@@um@u’lﬂmn@mlwﬂu uitassn

well cooperation. Some think that providing information
and primary preparedness would mitigate the risk and
facilitate the entrepreneurs for self-assistance.

Rescue team officer of the Royal Thai Navy provides
knowledge on a Tsunami-Warning Tower operation that there
are three tsunami-warning towers located on Patong Beach.
The Tsunami-warning tower will receive a radio signal from
Tsunami detection buoys laid in Indian Ocean. Such radio
signal will be retransmitted by Patong Receiver to Disaster
Warning Center at Chiangmai Province. It will be retransmitted
to Disaster Warning Center of Nonthaburi Province. After that
warning signal will be further distributed to various warning
towers along Andaman coastal area. In some cases,
Nonthaburi disaster warning center will contact through Local
Administrative  Organization (LAO) for broadcasting in
local area.

Tsunami warning tower is equipped with the digital radio
receiver which receives a radio signal from ground station
of National Disaster Warning Center (NDWC) in Bangkok
through satellite. This waming activity is linked with other
agencies that detect the natural disaster everywhere. When
disaster occurs, there will be an announcement by warning
sound or warning information through each warning center
and control and transmitting data station. The action will
start by pushing waring signal button at NDWC.
Such warning information will then be transmitted through
satellite to a radio signal receiver installed in 6 Tsunami
warning towers of Andaman coastal area. Warning information
signal will take about 2 minutes for receiving, and then
the siren will be automatically operated, which give the
warning in 5 languages (Thai, English, Japanese, Chinese,
and Sweden) and can be heard within 1.5 Kilometer radius.

Nowadays, 62 Tsunami warning towers are completely
established in 6 provinces along the Andaman sea coast.
They are ready to provide a confidence of tourists and local
people on Tsunami risk areas. Moreover, small Tsunami
warning towers, which are called “Observation Tower”, are
installed in many beaches. This operation is formed by
collaboration among public sectors, private sectors and
Local Administrative Organization (LAO). Volunteers, who
have knowledge on a water course, also perform disaster
warning activities. Their duty is not only for the tsunami
warning, but also, in a normal situation, performs beach
safety activity at a front beach by applying telescope for
watching as well. If they find unusual situation or accident
of the tourists, they will promptly provide assistance and
warning.

Although, these observation towers are small and not too
high, but they can provide confidence to the tourists.The
officer gave us an example that Patong Warning Tower has 9
staffs and a chief working full days. All of them have salary and
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g3natiunIALlmes (Shops and business along Patong Beach)

work between 09.00-19.00 hrs. Jet-ski and life vest are always
provided as well as first aid devices fora rescue team. After
Tsunami the Royal Thai Navy officer or life guard who is
well trained by the Royal Thai Navy rescue team attaining
at the important place over Patong Beach.

Hot sea breeze blows over the coastal area. The new life
cycle of the Andaman sea area is restarted after 5 years of the
sorrowful event but people’s mind cannot wipe away
memorial images. This grief is narrated from generations
to generations. Although, gathering people in the business
city such as Patong is difficult because everyone has the
activity for living but in deeply heart of working people,
nobody desires to take place again. Everybody realizes
an importance of the natural resources and environment
to mitigate the disaster.

From coastal area of Ranong Province to Phuket
Island, many people always have a little smile while they
have to refer to the terrifying event. This is an evidence of
the most frightful day in our history. In consequence, it
provides awareness for everybody on disasters can
naturally occur, but they are preventable.These are both
sides of natural power that has ever occurred as revolving
cycle for hundred years. It does not matter when it will
occur, but we should focus on what we can profoundly
learn from this phenomenon.
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“Hot issues : Flood-Drought Crisis in Yom River Basin”

Being one of 25 river basins of Thailand covering Phayao
Phrae, Sukhothai, Kamphaengphet, Uttaradit, Phichit, and
a part of Nakhonsawan Province, Yom River Basin is different
from those in northern region. It still lacks of systematic water
management and none of large storage dam to regulate and
manage water. As a consequence, another ideas which may
be better alternatives are taken to resolve the chronic
problem. However, the watershed management needs
sufficient information to set up strategic planning and
administration.

Monitoring and Evaluation Division, Office of Natural
Resources and Environmental Policy and Planning (River)
has considerate the important of the problems in Yom River
Basin which is more severe every year, then ONEP has
collected the increasing problems of Yom River Basin
becoming acute. Secondary data and related information
have been gathered in site survey within Yom River
Basin during March-September 2009. The target is to study
the current situation and general condition as well as
causes of the problems including the countermeasures
to cope up with and remedy the situation taken by
related central and local agencies in the area; that are
Department of Water Resources (DWR), Royal Irrigation
Department (RID), The Thai Meteorological Department,
Provincial Natural and Environmental Office, and people
sector. The practice led to the impact analysis and
provided the suggestion for managerial process of which
The scope of the study included state of problem, flood
and drought causes in main river of Yom River Basin,
situation and impact, the previous management and
recommendation. The implementation covers main areas
in 9 provinces : Phayao, Nan, Lampang, Phrae, Sukhothai,
Phitsanuloke, Kamphaengphet, Phichit, and Nakhonsawan.

The book namely “Hot issue : Flood-Drought Crisis in Yom
River Basin” is prepared by State Monitoring and Evaluation
Group, Monitoring and Evaluation Division, Office of
Natural Resources and Environmental Policy and Planning
(ONEP).  For further information, please
0-2265-6538 or download at http://www.onep.go.th
/download/hot_issues_2010sep13.pdf

contact
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Depth Velocty Wave length
(meters) (km./h.) (km.)

7,000 943 282
4,000 713 213
2,000 504 151
200 159 48
20 79 23
10 36 10.6
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