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Transformational chemicals management policies in Thailand
“ through lens of institutions and institutional change

Sooksiri Chamsuk
United Nations Industrial Development Organization

Regional Office in Thailand

Abstract

It is expected that over the quarter-century, global chemical production will be doubled rapidly
outpacing the rate of population growth. There has to be collective efforts to manage these chemicals sustainably.
Along with other policies on chemicals management, Thailand has implemented the first national master plan
on chemical safety development in 1997. Currently, the country is implemented the Fourth National
Strategic Plan on Chemical Management (2012-2021). This paper aims to reflect how chemicals management
policies have transformed over time through the lens of a theory of institutions and institutional change
defined in New Institutional Economics. The theory offers a different reflection beyond policy implementation’s
assessment and evaluation usually done in previous seminars. In addition, by anchoring itself in a
development policy field, the paper will supplement the literature conducted in a field of science and
chemicals policies. The paper’s result will inform policy makers that to succeed in sound chemicals
management, policies aiming for breaking out of institutional lock-in have to be in place. For instance,
apart from alternative and green chemistry supporting policies, policies to change behavior should be

needed to move Thai society toward sustainable development.

Keywords: public policy, institutions, institutional change, chemicals management
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“ Feasibility study on the establishment of the National Chemical Agency (Thailand)

Yuwaree In-na' and Amornrat Leenanithikul?
'Independent scholar

’Food and Drug Administration

Abstract

Chemical products are goods which rank among the top five import and export products of
Thailand. They are used to support the development of agricultural, industrial and domestic sectors.
Even though Thailand has a number of laws and agencies involved in the management of chemical substances
and products, however, effective control of them on the basis of appropriate risk assessments has yet
to be reached. Study and analysis of chemical agencies established in other countries in comparison
with the case in Thailand conclude that setting up a National Chemical Agency will result in integrated
and advancement of chemical management in the country. The agency is needed to have a major role
on registration and authorization of chemicals to be imported or produced. Other duties include
management of chemical information, chemical risk assessments, classification and listing of chemicals
which required restriction and condition of control, coordinating the control of chemicals among
competent authorities, cooperation with international bodies and capacity building of local authorities on
chemical management. A new law called “Chemical registration and control act B.E. ...” is proposed.
under which, the National chemical committee is to be set up together with Thailand chemical management
agency (TCMA). The agency is proposed to be a regulatory agency operating under the Office of the
Prime Minister having four main divisions which are Registration division, Division on sustainable use of

chemicals, Technical and international cooperation division and committee and Secretariat division.

Keywords: feasibility study, chemical management, chemical agency
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“ Innovation Thailand 4.0 research and development

of insecticide and herbicide test kits

Lagsana Leuprasert', Naphatsawan Boonsarthorn® and Suwat Kaewbuddee®
'Independent Scholar,

*Medical Life Sciences Institute, Department of Medical Sciences

Abstract

Recently, pesticide use in Thailand have been increased, insecticides and herbicides are the
topmost imported. Good sanitation health practices have been implemented worldwide, Department of
Medical Sciences, Ministry of Public Health, therefore invented and registered with Department of
Intellectual Property the petty patents of highly sensitive insecticide and herbicide innovative tests with
low cost and conveniently delivered kits using nanotechnology and chemical or biosensor. The developed
“Nanoenzyme insecticide test kit in vegetable, fruit and cereal” to detect organophosphate and carbamate
by catalyzing inhibition of oxidase mimetic sensor and nano - metallic core shell to fade blue color of
test results with 88.9% sensitivity at the insecticide MRLs of 0.075 ppm. The developed herbicide test
kits in consuming water, drinking water and urine, specific chemicals were designed to react and produce
active radical compounds. If the sample is paraquat contaminated, the released radical ion was electrically
bound and reacted with specific chemicals to change colorless solution. Glyphosate contaminated
sample could inhibit chemical reaction of synthetic nano-materials that reacted with specific chemicals
to fade blue color. The kits’ sensitivity of paraquat and glyphosate limit of detected value at 0.1 part per million
(milligram per kilogram), complied to maximum residue limits guided by international standards.
The innovative test kits of Thailand 4.0 were therefore suggested for public use for public health,

environmental safety and for consumer protection.

Keywords: innovation Thailand 4.0, research and development, pesticide test kits
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Problems, obstacles, and suggestions from chemical safety management on consumer product
“ by GHS towards ASEAN Economic Community

Sarisak Soontornchai

School of Health Science, Sukhothai Thammathirat Open University

Abstract

Thailand has implemented Globally Harmonized System of Classification and Labeling of Chemicals
(GHS) on consumer products towards ASEAN Economic Community (AEC) since 2012. Food and Drug Administration
has been continuing adopting GHS among the relevant stakeholders of household consumer products
but from the previous management this implementation still has many problems and obstacles. The objectives
of this research was to find problems, obstacles and suggestions from GHS on consumer products
towards ASEAN Economic Community among the studied samples from 3 parties of government, private,
and public sectors selected by purposive sampling including twenty representatives relating to this
management for in-depth interview; and fifteen representatives of the Sub-Committee for Policy and Plan
Coordination on Chemical Management under National Committee on Strategy Development for Chemical
Management relating to policy, National Strategic Plan on Chemical Management, and law under
Hazardous Substance Act (1992) for focus group discussion. The research tools consisted of 1) structured
in-depth interviewing form and 2) topics for focus group discussion and they were verified of content
validity by 5 experts on GHS. The data were analyzed by content analysis. The findings of this research
revealed that suggestions for significant problems and obstacles included : (1) trainings on GHS for the
main government officers and small and medium enterprises; (2) raising comprehensibility of the labels for
consumers; (3) establishment of National Chemical Agency; and (4) international forum of AEC for the

label in accordance with GHS.

Keywords: chemical safety, household consumer product, GHS, ASEAN Economic Community
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Enhancing chemical safety and security through good chemical management

Supawan Tantayanon
Department of Chemistry, Faculty of Science,

Chulalongkorn University

Abstract

Good safety and security can lead to greater productivity, efficiency, savings, and most importantly
to greater sophistication and cooperation. From the experience working with National Academies of
Sciences, Engineering and Medicine, USA, the chemical laboratory management best practices
including enhanced safety and security in the use, storage, and disposal of hazardous chemicals were
considered. A book on Chemical Laboratory Safety and Security: A Guide to Prudent Chemical
Management was published in 2011. Then it was found that one important issue was missing. A protocol
for development of standard operating procedures (SOPs) that would serve as a complement to the first book
was accomplished by a committee with experience and knowledge in good chemical safety and security
practices in academic and industrial laboratories in 2016. These books will assist the person who works
with chemicals to enhance chemical safety and security in their laboratories through improved chemical

management.

Keywords: chemical safety, chemical security, good chemical management
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‘ The status of pesticides impact on students and communities
In the high risk areas

Supalak Nillit, Jariya Planngan and Marut Jatiket

Thai Education Foundation

Abstract

This study has the purpose to identify the status of pesticide use and the impact on school
children and communities in the high risk areas of Chiang Mai and Chachaengsao. The process included;
data collection of the blood test to detect levels of cholinesterase in 2,180 students and teachers, analysis
of pesticides residues in 350 samples of vegetables and fruits used for school lunch, and interviewing
83 farmers living nearby the schools on their pesticides use. The results from the blood test showed that
35% of students and teachers in the high risk areas are in the normal level, 41% are in the safe level, 18% are in
the high risk level and 6% are in the unsafe level and the number is higher in all levels compare to
students and teachers in the no risk areas. Moreover, the results showed that 41.72 % of vegetables
and fruits have pesticide residues at the unsafe level and there is a slight difference between schools in
the high risk areas and schools in the no risk areas. Data collected from farmers indicated that spraying
of pesticides nearby schools, types and amount of pesticides use, and storage and disposal behaviors
are at high risk to children, communities and the environment. Through consultations with all stakeholders
at the local level, recommendations were made which include; setting up measures on the use of
chemicals nearby schools, promoting growing vegetables in schools and at home, and testing pesticide

residues at least once per school term.

Keywords: pesticides, high risk areas, cholinesterase, pesticides residue
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Thai entomopathogenic nematode, innovative biocontrol agents
‘ to replace the use of chemicals

Nuchanart Tangchitsomkid

Biotechnology Research and Development Office, Department of Agriculture

Abstract

Entomopathogenic nematodes (EPN) Thai isolates production kit was developed as biocontrol agents,
which aims to replace the use of chemical insecticides. This innovation of the EPN production kits was
extended to agricultural divisions located in different regions of Thailand. The knowledge was trained to
more than 5,000 farmers. In addition, to support this innovation, the production kits were sold or distributed to
farmers so that EPN production can be carried out by their own communities. Since then, there have
been continuous interests from many farmers on the EPN production kits. Therefore, the Department of Agriculture
has developed the ‘Clean Room’ of EPN production as biocontrol agents at a community level so that
it can be shared among many farmers in the community. The Clean Room has the design as a knockdown
structure with 2m x 3m dimension. It has an uncomplicated setup and can be easily mobilized. One
Clean Room has a capacity to produce EPN for insect control for 30 Rais of vegetable area. A number
of Clean Rooms are set up in 11 Agricultural Learning Centers and in 4 GAP-organic vegetable farmers
groups as a learning model. Three smart farmers who were chosen as the role model are also guiding
other farmers in their communities. This low-cost EPN production innovation has many advantages to
farmers. It can help farmers to reduce insecticides use up to 50-100% and provide health safety for
farmers and consumers. It is environmentally friendly and can strengthen and promote sustainable development

in farming communities.

Keywords: biocontrol agents, Thai entomopathogenic nematode, innovation

/ﬁ N1sUS:gUIBINSSAUEAIToNSIANISANSIAG ASVA 1

Us:910 2560

“dnaioth 1A Bnun1SSanSsaIsIAd 5 [ana el dansiainiieiasie
FINVUIANDUNTITAAN TN VIAN AL NPT E /j?? 1INBNIVIENE T



02-1

Q =Y = | Q U = | o Qs Q
WINNIINNIINRATINUT L LA oo aAIALNAIE ElW%f?[‘YIEI
NaNALNKNIT LT EISLAR

UTWI0 AIIAFNAR
AUNILWABUNALUIRETININ  NINITINTNAT

UNAnEa

miw?um%aﬁ'mm‘vl,&ﬁauﬂaﬂmuw”uﬁ?lmﬁﬁ'@l,t.umﬁ'@]gﬁn Waldnaunussiadiiuuiansyw
ﬂﬂil,wn:mmﬂvl,ﬁl,ﬁawlamﬁ”asl"g@wﬁ@lw%au&l"ﬁVlﬁgﬂm”mﬂﬁiauvlﬂgjﬁmmmgﬁmﬂ uazthemanauidae
fanuasnsluAuAInn 5,000 3¢ w%ami’mmmjﬂmwﬂq@wﬁm isadlinuInsaININAaRNNUaaaAt
wazduUNIE lﬁLﬂu@Tumeaa"gmu I@ﬂﬂ'ﬁﬁmwmmﬁﬁmmﬁaqﬂﬁmwﬁm Ravnlflosuduatnssaiiios
Gk NIVATIMINEAS Arlerammandalugluoulsndaumnediioeifdeuasidaualuszaiguou
Iineasnimansaranltunuldlulsnaaazai0umna 2 x 3 was lasvas fonensl Hwwiouas
Usznavdaealeiny lag 1 Tatwﬁmmalvléﬁaaudaﬂl%ﬁﬁ@LLuaa"L@i"mamQuﬁ'vuﬁﬂgﬂN”n 30 15 ls9nda
Wi?auqﬂmtﬁmil,mwmﬂ IeinluGads o g{uﬁﬁﬂujmﬂﬁuﬂs:?m%mwmiwﬁmﬁuﬁ”ﬂLm:ma? (AAWN.)
11 i nauINsAIMINAARNLRBaAE-HNauN3d 4 T5HER TINTIFINHATNIAWT 3 318 TIVVEN NG
sl,wgmwnammaa MV Lﬂfﬁiau%m”mmﬂlﬁﬁamlaﬂﬁwuf@mmﬁunu@%%muLm:rmmﬁﬂ‘*ﬁaovlﬁ FILAG
vﬁamLqumiLﬂmuLLﬂmﬂQﬂW 50-100% uwaziiugsiinwidanulsaasodomnuasns gifu%lnmm:
FNNLNFDW mwﬁm%”nmwL“il”uLL“ﬁaLm:ﬁ'ﬁﬁusl,ﬁﬁ'uLmzrmﬂﬂuqmu

o o A o eV v A o« o o
ANFIATY: TINTUN vL&L@E’J%NaUﬂ’]'ﬂ@LL&lﬂdﬁ’Wﬁl‘W%ﬂ‘ﬂﬂ WUIGNITN

nsUs:gudBINSs:AUBRAIlaN1SIANSasiAl ASLA 1 @

“Sauduipdnumasanisanandiasnsdy gnsiamnfigedu” Us:070 2560



02-2
“ Insecticide residues in mushroom and their residual times

Jarongsak Pumnuan', Udomporn Jompong®, Sudjai Phutphat®* and Ammorn Insung'
'Faculty of Agricultural Technology, *Faculty of Science

King Mongkut’s Institute of Technology Ladkrabang

Abstract

A survey of farmers’ behaviors on pesticide application in mushroom culture was carried out
by questionnaires. The results showed that 90% of farmers preferred to control insects and mite pests
in mushroom by using chemical pesticides with the reasons that they are easily available to buy,
the application method is simple and the results are quick and effective. It was found that few farmers
did not wait for few days but harvested mushroom right after the last application of pesticides. Nevertheless,
no residue of pesticides was found in all mushroom samples collected from wholesale markets in
Bangkok Metropolitan Region. A study of insecticide residues in oyster mushroom, jew’s ear mushroom,
and cubes of mushroom was also carried out. Pesticides called Malation and Carbaryl were sprayed
at suggested concentrations into the mushroom. The mushroom samples were collected and analyzed
for the amount of pesticide residues by GC-MS. The results showed that the pesticide residues found
in oyster mushroom are higher than that of jew’s ear mushroom and the residues found at 3 days after
spraying are lower than 1 ppm. None or very little residues was found in the cube of mushroom.
Therefore, for the safety of consumers in the case that farmers apply pesticides in mushroom culture,
it could be recommended that mushroom harvesting should be carried out after 3 days of pesticide

application.

Keywords: behavior, mushroom culture, pesticide residues, oyster mushroom, jew’s ear mushroom
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“ Antagonistic bacterial bioproducts Bacillus amyloliquefaciens and Bacillus cereus

for controlling dirty panicle disease of rice under greenhouse condition

Duangkamon Boonchuay and Rasamee Dhitikiattipong

Chainat Rice Research Center, Rice Department

Abstract

Dirty panicle disease of rice is a disease that affects quality of rice and rice yield. At present,
most farmers apply chemical fungicides to prevent and cure the disease. The chemicals are dangerous
to farmers as well as to consumers. This research has an objective to study the use of a biological method
to control the disease by applying antagonistic bacterial bioproducts to rice. The products are
B. amyloliquefaciens No.4 and No.33 and B. cereus No.9. The application of these bioproducts can be
used as an alternative method to control the disease which is safe for farmers. The experiment
was carried out under greenhouse condition in dry season and wet season in 2015 at Chai Nat Rice
Research Center. The results showed that fungicidescan decrease disease severity between 26 - 31%
and reduce yield loss between 32 - 38% whereas powder formulation of antagonistic bacteria decrease
disease severity between 19 - 26% and reduce yield loss between 17 - 37%. In addition, the results
showed that all treatments using different antagonistic bacteria showed no statistical difference in
suppressing the disease. Thus, the method of applying the antagonistic bacterial bioproducts to rice
is suggested. Only one isolated antagonistic bacteria can be used by spraying suspended bacteria cells
on rice for three times; i.e. at booting, at 5% and 100% heading stage in order to control

the dirty panicle disease in rice grown in the lower northern part of Thailand.

Keywords: biological control, antagonistic bacteria, bioproduct, dirty panicle disease, rice
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Guideline on pesticide risk management in Thailand

Vanvimol Patarasiriwong
Environmental Reseach and Training Centre

Department of Environmental Quality Promotion

Abstract

Pesticide is one of several risk factors that have serious negative impacts on both human health
and the environment in Thailand. The appropriate risk managements for pesticides throughout their
lifecycle have an important role to play, vulnerable groups and farmers in particularly. The aim of this
research is to develop the guideline on pesticide risk management based participatory strategies.
The brainstorming of stakeholders was conduct from 4 locations in upper Northern Thailand i.e. Chiang Rai,
Lampang, Lamphun and Nan. From the results of our study, we can conclude that 6 guideline on
pesticide risk management are (1) capacity building for government regulators, (2) promotes and raising
awareness of chemical supplier, (3) customer promotes and awareness in “non-hazardous products”,
(4) strengthening of law enforcement and reorganization of chemical regulation agency, (5) the establishment
of market mechanisms, certified and control standard, promotes a local products, niche market development,
lesion learning and introduce alternative method to farmers and customers, (6) establish the monitoring

and evaluation plan for Thailand safety-hazard standard assessment.

Keywords: risk management, pesticides, health and environment
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Organophosphate residues in meconium of newborn babies
‘ of mothers living in agricultural areas of Thailand

Chompunut Onchoi, Pornpimol Kongtip and Noppanun Nankongnab
Occupational Health and Safety Department,
Faculty of Public Health, Mahidol University

Abstract

Organophosphate pesticides (OP) exposure during pregnancy will lead to adverse health effect
to mothers and their babies because OP can transfer from mothers to their fetuses. The objective of
this study is to assess the OP residues in meconium of new born babies. Subjects were pregnant women
who delivered their babies with normal labor at the three partner hospitals, Sawanpracharak hospital,
Paholpolpayuhasena hospital and Amnatchareon hospital. They were interviewed about personal characteristics,
agricultural activities and pesticides used. Sixty-eight meconium samples were collected from
new born babies and stored at -45 °C. They were analyzed by Gas Chromatography-Mass Spectrometer.
The results showed that organophosphates residues are found in 98.8% of meconium samples.
They are 38.2% dichlorvos, 32.4% omethoate, 73.5% demeton-s-methyl, 50.0% dimethoate, 44.1%
tolclofos-methyl, 50.0% malathion, 32.4% chlorpyrifos,and11.8%ethion. These results indicated that
the fetusesreceived OP from the mothers during pregnancy. When the mothers delivered the baby,
they excreted meconium or first feces containing OP residues. Therefore, it is very important

that pregnant women living in agricultural areas should be safely protected from pesticides use.

Keywords: meconium, organophosphate pesticides, pregnant women
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“ Urinary concentrations of paraquat residues in pregnant women

living in agricultural area of Thailand

Pajaree Konthonbut, Pornpimol Kongtip, Susan Woskie, Noppanun Nankongnab
Witaya Yoosook and Mathuros Tipayamongkholgul
Occupational Health and Safety Department, Public Health Faculty, Mahidol University

Abstract

Paraquat exposure during pregnancy can cause adverse health effects to pregnant women and
their fetuses because paraquat can travel through the placenta and enter into the fetus. This study has
an objective to assess paraquat concentrations in urine samples of pregnant women living in
agricultural areas of Thailand. A number of 97 pregnant women were selected from three hospitals namely,
Amnatchareon hospital in Amnatchareon province, Sawanpracharak hospital in Nakornsawan province,
and Paholpolpayuhasena hospital in Karnjanaburi. The study was carried out during May 2011 to
January 2012. The pregnant women were interviewed about their personal characteristics, agricultural
activities and pesticides used. Spot urine samples were collected from the pregnant women at
a different period, i.e. at 28 weeks of pregnancy (n=97), at delivery (n=86), and at 2 months postpartum (n=65).
Urinary paraquat concentrations were analyzed using high-performance liquid chromatography equipped
with a fluorescence detector. The results showed that paraquat is found in the urine samples.
The median (range) of urinary paraquat concentrations at 28 weeks of pregnancy, at delivery, and at 2 months
postpartum were 3.09 (0.12-46.14), 2.72 (0.125-31.96) and 4.41 (0.125-59.73) ng/ml respectively.
However, no significant statistical difference is found from the paraquat concentrations in the urine samples

of the women collected at 28 weeks of pregnancy, at delivery and at 2 months postpartum.

Keywords: agricultural area, paraquat, pregnant women
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“ Driving PRTR Law for sustainable development

Penchom Saetang

Ecological Alert and Recovery-Thailand

Abstract

The economic and industrial development over the past decades has increased the continuous use
of chemicals in several sectors resulted in the continuous emission of pollution to the environment.
The pollution created impacts and problems to human health and the environment. From the past to
present, Thailand has developed environmental laws and legal control mechanism that mainly focus on
the end of pipe management which cannot handle the problems effectively. Thailand needs to develop
and enact a Pollutant release and transfer registers (PRTR) Law. The PRTR Law will lead to the
development of a reporting system of pollutants released into the environment. It will be an important measure
to help the public sector to have a comprehensive and systematic pollution database, strengthen the
government agencies to properly assess the pollution situation, develop a good database for
environmental and health planning, support pollution management at its sources more effectively. PRTR
also recognizes the people rights to access information and participate in the environmental protection level,
promote and maintain the quality of the environment as addressed in the Constitution of the Kingdom of Thailand.
The measures will also allow the private sector to monitor its systems and production processes closely,
which will benefit to the long term improvement of corporate performance and trade competitiveness.
In addition, PRTR will be an important tool to reduce the risk of chemicals and toxic residues
in the environment which will support the country to achieve the nation’s development strategic framework

and the Sustainable Development Goals (SDGs).

Keywords: pollution release, Pollutant release and transfer registers, sustainable development
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The studied of tannery wastewater treatment with single-chamber microbial fuel cell

4

Vanatpornratt Sawasdee
College of Innovation Management, Environmental Studies

Valaya Alongkorn Rajabhat University under the Royal Patronage

Abstract

The aim of this research was to study tannery wastewater treatment with single-chamber
microbial fuel cell technology in single process. Tannery wastewater contains high nitrogen concentration,
therefore the release of high nitrogen wastewater into natural water resource will have an effect on
the environment. Eutrophication is one of the factors that can cause a reduction of dissolved oxygen
in the water resource. Hence, the quality of water resource is low. Not only nitrogen concentration, but also
chemical oxygen demand (COD) will be affected water in resource. The operation of wastewater
(nitrogen and COD) treatment in single process is difficult. Researcher found the single-chamber
microbial fuel cell technology for tannery wastewater treatment in single process. The efficiency of
single-chamber microbial fuel cell technology in nitrogen treatment was 50% that nitrogen concentration
is decreased from 431 mg-N L™ to 231 mg-N L. In term of COD, treatment efficiency was 87.5% that
the COD concentration was decreased from 1,000 mg-COD L™ to 125 mg-COD L. Therefore,
this research shown the tannery wastewater treatment in single process with single-chamber microbial

fuel cell technology is effective and this technology should be developed for industries.

Keywords: fuel cell, tanning, wastewater, eutrophication
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“ Study of chemical contamination in plants growing around gold mine

Laksana Charoenchai', Fameera Madaka', Arpa Wangkieat® and Smith Tungkasmith®
'Faculty of Pharmacy Rangsit University
*College of Engineering Rangsit University

*College of Social Innovation Rangsit University

Abstract

This research has an objective to study chemical contamination in plants growing nearby a gold mine
in Tubkhal district, Pichit province. The research was carried out in 2014. Eighty two plant samples were collected
within 10 kilometers from the gold mine. Total ash and acid insoluble ash were determined according to
the official methods in Thai Herbal Pharmacopoeia and WHO Pharmacopoeia. Cyanide content was
determined by distillation method and trapped in basic solution then measured the absorbance using
spectrophotometry. Heavy metals were analyzed using graphite and flame atomic absorption techniques.
The results showed that from the 55 plant samples collected from the same area as surface water samples
and 27 plant samples collected from the same areas as sediment samples, 53 and 27 plant samples
have higher total ash and acid insoluble ash than the maximum criteria limit respectively. Cyanide contents
higher than 0.5 mg/kg were found in 30 plant samples which were mostly roots, whole plants and vines.
Cadmium content higher than 0.3 mg/kg was found in 13 plant samples. In addition, Manganese content
higher than 100 mg/kg was found in 39 plant samples. The results were informed to local people and
that the area should be determined as a risk area where monitoring of chemical contamination are

to be carried out continuously.

Keywords: chemical residues, ash, cyanide, heavy metals, gold mine
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A study of nuisance odor concentration according
‘ to the Public Health Act B.E. 2535

Taiyatach Hirunrueng' and Tanasri Sihabut?
'Bureau of Environmental Health, Department of Health, Ministry of Public Health

*Faculty of Public Health, Mahidol University

Abstract

The main aim of this research was to investigate ambient odor concentrations that result in
nuisance complaint among Thais according to Public Health Act B.E. 2535. A total of 151 odor samples
were collected and measured by Nasal Ranger field olfactometer and their objectionable levels were identified
by trained inspectors. Additionally, representatives of 122 households located in the radius of odor sources,
i.e., animal feedlots, animal processing and products, food production and other odor sources in 20 provinces
of Thailand were interviewed. The result showed that odor concentrations in affected houses were <2, 2,
4, 7,15, 30 and 60 odor unit (D/T). At the level of 4D/T and higher, more than 80% of people exposed to
odor concentrations at these levels intended to file a nuisance complaint. When measuring the
objectionable level, approximately 35% of 4D/T odor samples were classified as an odor which is not
objectionable to exposed people in short durations but may be objectionable when frequently exposed,
while 65% of the samples were classified as an odor which is easily distinguishable and tends to be
objectionable and/or irritating. In addition, odor concentrations at 4D/T and higher caused some annoyance,
which included moderate to extremely high annoyance responses, and harmful health effects to approximately
80% of the exposed people. Consequently, ambient odor concentrations deemed to constitute a nuisance
among Thais were 4D/T and higher. Nevertheless, concentrations less than 4D/T sometimes made
people feel annoyed, depending on many factors such as odor character, frequency and duration of

exposure.

Keywords: nuisance, odor, odor concentration, objectionable level
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Management of mercury contaminated hazardous wastes
‘ from petroleum and petrochemical industries

Sittichai Talapnak
Plus Exploration Co.Ltd

Abstract

The area under the sea of Southeast Asian Region was found to have high mercury content in nature.
Since the area has many crude oils and natural gas drilling activities, therefore, it is unavoidable that
the drilling processes have resulted in wastes which are contaminated by mercury. In addition, when the
crude oils and natural gas are sent to downstream production, Mercury is included in the process.
For this reason, mercury recovery units have to be installed in the natural gas production, the crude oil
distillation, and the petrochemical basic production process. After the units were used and expired,
they became hazardous wastes which have to be properly treated and disposed of. In Thailand, there still
has no proper treatment process for various types of waste contaminated by mercury. Thus,
Plus Exploration Company Limited has cooperated with Batrec Industrie AG from Switzerland to export
wastes contaminated by mercury from Thailand to Switzerland in order to treat and dispose of them there.
The regulations under the Bazel Convention were properly followed when exporting the wastes.
The treatment method includes the process starting from the analysis of appropriate treatment to the
stabilization of mercury and the permanent storage of the stabilized mercury in a salt mine in Germany.
All the treatment and the disposal processes were carried out according to the regulations defined under

the Minamata Convention by which Thailand became a party to the Convention on 22nd June 2017.

Keywords: mercury, hazardous wastes management, Bazel Convention, Minamata Convention
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“ The electronic distance learning tool on

risk assessment and risk management of chemicals

Daam Settachan
Laboratory of Environmental Toxicology,

Chulabhorn Research Institute

Abstract

Despite capacity building efforts in risk assessment by the Chulabhorn Research Institute and
others for the past 20 years, there is still a clear lack of critical mass in terms of qualified personnel,
especially in developing countries. To build up this critical mass of qualified professionals, a SAICM QSP project
entitled, “Development of course materials & a distance learning tool for the assessment of risk from the
use of chemicals to support SAICM’s capacity building efforts in developing countries” was developed
to (i) make available globally-relevant training material in risk assessment, and (ii) strengthen the network
of scientists who are responsible for conducting risk assessments. Being an electronic  distance learn-
ing tool, there are no travel costs associated with the training, allowing for wider impact. Eight modules:
(a) Introduction, (b) Problem formulation, (c) Hazard assessment, (d) Exposure assessment, (e) Risk
characterization-human health, (f) Risk characterization-ecological, (g) Risk communication, and (h) Risk
management were developed and tested, involving practitioners in the field of risk assessment. The expected
benefits are: (a) availability of distance learning material in Risk assessment that has undergone review
by experts and evaluation, (b) availability of an electronic distance learning tool that will maximize usefulness
of the training material by not limiting access to interested persons who can attend face-to-face training,
(c) successful training of participants from developing countries, (d) strengthening of capacity to manage
chemicals, and (e) strengthening and expanding upon network of scientists in developing countries who

have the responsibility to conduct risk assessments.

Keywords: capacity building, electronic distance learning tool, risk assessment, risk management,

chemicals
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Innovation in good laboratory design

Prapaipit Chamsuksai Terni

Innovalab Design Co., Ltd.

Abstract

The laboratory design is the most important part in the first step to promote and support the
safety of operation in the laboratory. In Thailand, not too many scientists, or more importantly, the owners,
CEOs, and administrators realize the importance of the laboratory design and the users’ participation in
the early stage of the design of their facilities. Proper design of the laboratory is the first step that can help
to maintain the safety of laboratory workers and reduce impact to their health as well as to the environment.
Moreover, either the results from the quality control exercises or the results from the research work,
which is the output of the laboratory that has the correct design, will be reliable and acceptable. In this case,
innovation of good laboratory design was developed to promote and support safety in laboratories.
The innovation will help to check or inspect whether the laboratory of interest is good and safe to work.
It consists of four main important steps that will support the safety of the laboratory and help to maintain

its compliance with standards for a long period of time.

Keywords: laboratory design, safety in laboratories, innovation for safety
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“ Facility design to support OECD GLP compliance

Prapaipit Chamsuksai Ternai

Innovalab Design Co., Ltd.

Abstract

The objective of working in the laboratory in order to meet the standards determined under
good laboratory practice of the Organization for Economic Co-operation and Development or OECD GLP
is to obtain the results that are correct, reliable, and comparable to many other countries and
internationally acceptable. Nevertheless, the ability to meet the above standards does not only depend on
the efficiency and the capability of the staff who work in the laboratory alone. The working place or
the laboratory itself is another important element to support the work in the laboratory. The work includes
an experiment, a test, and/or a research and development activities. However, it is unfortunate that most
laboratories, either government laboratories or private laboratories were not properly designed and
maintained. They were not designed according to the standards and the requirements of the work or
the activities that have to be carried out in them. This may result in the worst case scenario, for example,
contamination of samples, incorrect diagnosis of patients, and a drug fraught leading to downstream
post-market problems in safety and effectiveness. In this case, the instrument to facilitate the design of
a good laboratory that can be in compliance with OECD GLP was developed. It can be used to test
whether that laboratory was suitably designed, managed, and maintained. In addition, it can help to find
out if the results from the laboratory which are desired to be accepted by GLP could have a chance

not to be compromised.

Keywords: GLP, OECD, laboratory design
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“ Thailand accession to the Minamata Convention on Mercury

Teeraporn Wiriwutikorn

Pollution Control Department

Abstract

Minamata Convention on Mercury was created by the Resolution of UN Environment Governing
Council at its 25" meeting due to the adverse effects of mercury on global population and environment
based on the evaluation of UN Environment. The aim of the convention is to protect human health and
environment from the emission and release of mercury and mercury compounds arising from the
anthropogenic activities. The convention focuses on the control, reduction and elimination of mercury
and mercury compounds from global emerging sources. As of June 25, 2017, there are 128 signatory
countries and 69 parties to the convention including Thailand. The Royal Thai Government is aware of
the adverse effects of mercury and mercury compounds and the need to protect Thai people and the
environment from them. Therefore, at its cabinet meeting on June 20, 2017, the government decided
to become a party to the convention by submitting the accession instrument to the Depository
(UN Secretary) on June 22, 2017. In this regards, Thailand becomes the 66" state party to the
convention and the convention is going to enter into force in Thailand in September 2017. As a result,
technical and legal measures on the sound management of mercury and mercury compounds will be
strengthened in Thailand for the entire life cycle of mercury. These include measures on importing and
storage of mercury, production of mercury products or using of mercury as catalysts in manufacturing

processes, treating of mercury waste or mercury emission and management of mercury contaminated sites.

Keywords: Minamata Convention, mercury, mercury compounds
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“ European Union standards on transport of dangerous goods by road

Pongnarin Petchu

School of Business Administration, Sripatum University

Abstract

Dangerous goods are chemical substances and goods or finished products ready to be used
which are classified as one of the nine dangerous goods defined by United Nations. European Union
member countries agreed to follow the European Agreement concerning the International Carriage of
Dangerous Goods by Road or ADR as a minimum requirement which has made the transport of
dangerous goods between countries in Europe safe and convenient. This ADR was developed from
UN Recommendations on the Transport of Dangerous Goods. According to ADR, transport of dangerous goods
from the industrial sector has a number of steps which have to be followed. These steps include;
classification of dangerous goods, selection of container system, labeling of containers with signs and
symbols, selection of vehicles as determined, engaging several conditions for transportation, putting
symbols and signs on vehicles, preparing related documents and bringing them with vehicles, and bringing
safety equipment and miscellaneous appliances with vehicles. In addition, the ADR has designed tools
for the government sector and the private sector to inspect or monitor if the transport follows the requirement.
Regulatory agencies in the member countries of ADR have the authority to inspect the transport.
A police can call for a spot check on a vehicle that carries and transports dangerous goods. Moreover,
a private company who is involved in the transport of dangerous goods has to appoint the Dangerous Goods
Safety Adviser or DGSA to make sure that the company is able to comply with related laws and the

ADR correctly.

Keywords: European Union, transport of dangerous goods, ADR, UN Recommendations
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“ Potential technologies for reducing arsenic uptake into rice

Nuchanart Rangkadilok'*®, Sumontha Nookabkaew'*, Ruchika Sah?,

Bang-on Thammasamison®, Chalermchart Luechaikham* and Jutamaad Satayavivad'**

'Laboratory of Pharmacology, Chulabhorn Research Institute,
’Environmental Toxicology Program, Chulabhorn Graduate Institute, Chulabhorn Royal Academy,
*Center of Excellence on Environmental Health and Toxicology,

*Thailand Rice Research Institute, Suphanburi

Abstract

A number of technologies were studied in order to suggest potential technologies to reduce
Arsenic (As) uptake into rice including variety screening, water management and chemical application.
Technologies were employed in vitro and in rice field. Two-week old rice seedlings of Riceberry,
Pathumthani, Sangyod, and Sakonnakhon were grown hydroponically in 100 pM arsenate (As")
supplemented with iron (FeCI3; 2.5 mM) or alkaline pH adjustment at 7.55 for one week. The results
showed that high As absorption in young rice plants was found in roots with Fe** supplement but
low translocation to shoots. The percentage reduction in As uptake with Fe** supplement follows the
order: Riceberry (69%) > Pathumthani (58%) > Sakonnakhon (52%) > Sangyod (50%). However,
only two types of rice were affected by pH adjustment in reducing As uptake. In term of water management,
Rice n157 was grown in flooded (conventional) and Alternate Wetting and Drying (AWD) technology.
Rice plants were harvested at different growth stages (20, 35, 50, 65, and 110 days) to determine for
the metal contents in roots, shoots, and grains. The total As contents in roots and shoot were significantly
(p<0.05) higher in the flooded condition than those of the AWD conditions for all growth stages. In rice grains,
total As content in grains grown in AWD condition was lower (0.069 mg/kg) than that of flooded condition
(0.123 mg/kg). From these results, supplementation with iron (Fe®"), alkaline pH adjustment and

AWD technology can be used for growing rice to reduce As uptake in rice.

Keywords: rice, arsenic, iron, alternate wetting and drying (AWD)
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“ The application of clove and cinnamon essential oils

in controlling house dust mites

Ammorn Insung and Jarongsak Pumnuan
Faculty of Agricultural Technology,
King Mongkut’s Institute of Technology Ladkrabang

Abstract

House dust mites (HDM) is a major problem that causes allergies called as hypersensitivity.
About 8 million Thai people are affected by allergic diseases caused by HDMs. HDMs normally survive
by eating human scaly and skin scabies dropped in mattress in which the main allergen is usually
accompanying in the form of its feces and exuviae remained. The most common HDMs in Thailand are
Dermatophagoides pteronyssinus and Blomia tropicalis which are found about 69 and 24%, respectively.
The control methods of HDMs such as throw away bedding sets, fabric for protecting HDMs, vacuuming,
washing, and the use of chemicals are available. The application of plant essential oils (EOs) is a new alternative way
to control HDMs with more safety for users and environment. The EOs of clove and cinnamon were reported
of high effectiveness to kill HDMs, at the 1% OEs caused 100% mite mortality by both fumigation and
direct spray methods. Both substances have been packaged and commercialized as HDM spray product
and have already been used by public. In addition, the technology of fiber coating method by using clove

and cinnamon EOs is being progressed with highly effective to prevent HDMs as well.

Keywords: allergic diseases, contact method, fumigation method, fiber coating method
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“ Guidance for industries on nano health products

Chaiporn Pumkum

Food and Drug Administration

Abstract

Nowadays, chemical substances which are nano materials and nanotechnology are used in
health products in order to increase their efficiency and monetary value. However, the risk or hazards
of nano materials and nanotechnology to health and environment are still a concern particularly in
developing countries where knowledge on technology, legal control and good management system is lacking.
Therefore, Food and Drug Administration (FDA) of Thailand has carried out the study on the control of
nano materials and nanotechnology and the laws on nano health products which are being enforced in
other countries and developed “Guidance for Industries on Nano Health Products”. Measures to control
the products at the highest stringent level are applied in the guidance since there is no specific law to
control nano health products as in many other countries. The guidance is for industries or entrepreneurs
to study so that they can prepare information to apply for approval correctly. The guidance consists of
4 chapters, chapter 1 Application of nano materials and nanotechnology in health products, chapter 2
Safety of nano materials and nano health products, chapter 3 Control of nano health products in other
countries and chapter 4 Guidelines on applications for marketing approval of nano health products in
Thailand. The guidance also helps to support relevant agencies on the information of chemicals substances
which are nano materials and nanotechnology in monitoring of their impact on health and environment

and developing systems and specific laws for the control of nano health products in the future.

Keywords: nano, health products, monitoring
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“ Development of monitoring DNA damage by Comet assay technique

in blood sample of personnel working with chemicals

Somchai Thanasitthichai and Nuntana Meesiripan,

Research Division, National Cancer Institute, Bangkok, Thailand

Abstract

Long-term exposure of many chemicals and radiation is one of the risk factors for many
diseases such as cancer, Alzheimer’s disease and others by causing genetic alterations. In some careers,
for example, personnel involved in radiation-related work will have equipment to measure radiation
exposure level. However, in the chemicals exposure prone personnel does not have such tools.
At present, there is no effective methods for detecting the biologic effect in all risk groups. The aim of
this study was to identify a health impact of different chemical-exposure risks personnel by measuring
DNA damage with Single cell gel electrophoresis (Comet assay). Between 2012-2016, 56 blood samples
of different healthcare personnel and general healthy volunteers, age between 20-60 years in
National Cancer Institute, Thailand were collected and tested for DNA damage of WBC. The mean of
comet tail length was compared. The ANOVA statistic analysis with a significant level of p-value less
than 0.05 was calculated. In chemotherapy-related nurses, the mean of comet tail length (CTL) and
%DNA in tail were significantly higher than those of the general healthy volunteer (P=0.031 and 0.037,
respectively). The average CTL was 10.37 um and %DNA in tail was 5.99 in chemotherapy-related nurse.
The general population as CTL was 1.37 um and %DNA in tail was 4.45. The conclusion based on this
study was the Comet assay could detect the biological abnormality in asymptomatic hazardous chemical
exposure prone personnel. This technique might be used to evaluatethe effectiveness of the organization

health protective protocol and stratify the high risk workers.

Keywords: DNA damage, occupational health hazard, comet assay, chemotherapy
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The innovation of pepper essential oil formula in controlling mushroom pests

Jarongsak Pumnuan and Ammorn Insung
Faculty of Agricultural Technology,
King Mongkut’s Institute of Technology Ladkrabang

Abstract

Nowadays, the important problem of mushroom culture is insect and mite pests. Chemical
pesticides have been being used extensively but the application could not be done while mushroom
head opening. This improper application of highly hazardous has been resulting in leaving negative impacts
on pesticide users, consumers and ecological system as well as the trend of insect and mite resistance.
The use of medicinal plants is an alternative way to reduce the problem. It was found that the pepper
essential oil formula (PEF) was of highly acaricidal activity in controlling mushroom mite pests as
Luciaphorus pemiciosus, Formicomotes heteromorphus and Dolichocybe indica by contact and fumigant methods
in laboratory. It also showed no effect on the mushrooms. The application of PEF to control mushroom pests
in the mushroom farming by direct spray method was investigated. The result showed that the PEF had
high properties in controlling insect and mite pests with no significant difference to the chemical treatment.
Besides, the mushroom yield in the PEF application group gave slightly better quantity than that of chemical

and control groups.

Keywords: mushroom culture, mushroom mite pests, mushroom insect pests
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“ Usage of standing order for chlorine poisoning:

A case study from frozen food industry in Rayong Province

Amornrat Sukpan, Chanthip Intawong, Theerasit Chermbamrung
Achida Booncharern and Wijitra Klinhom

Occupational Medicine Department, Rayong Hospital

Abstract

Many patients suffer from chemical exposure are usually sent to the hospital at the same time.
Knowledge specific skills and speed are crucial for treatment. We conducted a qualitative research study to
develop forms for proper, quickly and safe care for patients who suffered from chemical substances.
In phase 1, we reviewed the information and guidelines for the treatment of chlorinated substances poisoning,
and generated a standing order for patient care. Toxicology experts verified it and we communicated guideline
and its use to relevant agencies. In phase 2, we used the standing order in managing patients exposed to
chlorine. Subsequently, we evaluated the guideline by asking officials to reply questionnaires and
following those patients. From phase 1, we obtained a standing order guideline for treating patients
exposed to chlorine treatment in emergency rooms. Phase 2 revealed that most questionnaires were replied by
registered nurses involved in patients care. Most of them were satisfied with the guideline, seeing the
information in the guideline was accurate and easy to use. Moreover, the guideline had proper sequence
and moderate terminology. Almost all of them wanted further use of the standing order. One month
follow up revealed all patients became normal with no complication from chlorine exposure. Standing
order should be improved to be more user-friendly and understandable. Moreover, increasing communication
channels, especially among officers who had working experience less than 10 years, should be done to

maximize the effectiveness of patient care. Other standing orders for other chemicals should also be developed.

Keywords: patient with chlorine exposure, chemical accidents, standing order, chorine
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“ Reformation of pesticides management to protect the health of farmers,

the safety of food, and the environment

Prokchol Ousap' and Sarapa Suttarin®

'BioThai Foundation, “Maejo University, Chiang Mai

Abstract

Improper use of pesticides in Thailand has created problems on food safety, impact on the
health of farmers and people in agricultural communities, and contamination problems on environment.
The problems remain for years although Hazardous Substances Act B.E. 2535 was enacted in 1992.
A number of voluntary measures have been introduced but the problems are still increasing. This is due to
the fact that the Hazardous Substances Act does not cover the overall system of pesticide
management. Therefore, The working group on agriculture and food established under the National
health commission has come up with the new draft of the Pesticides safety act B.E. .... The drafted act
has the main principles of precautionary, participation, transparency and accessibility of information
to support the development of efficient mechanisms to systematically monitor, control, and manage
pesticides. The legal measures specified in the Act include; increasing role of related ministries in the
hazard evaluation of pesticides, adding criteria to determine highly hazardous pesticides and control methods,
developing reporting mechanisms on pesticides distribution from the import point to the hand of farmers,
developing monitoring mechanisms to monitor their negative impact on the health of farmers and
environment connecting the mentioned mechanisms with the monitoring and warning mechanisms on
food contamination. It is determined in the drafted Act that all information will be integrated for being
used in risk assessment and come up with the decision to set up residue standards and monitoring

systems and the decision to adjust the level of pesticides control.

Keywords: reformation, pesticides management, health protection, farmers, food safety
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“ Waste water treatment for Saltmarsh bulrush dyeing process

Amornpon Changsuphan, Sirirat Sangkarak,
Tepwitoon Thongsri, Jirachatr Srisane,
Veerapat Thonganan and Pornvipa Nartmanee

Department of Science Service

Abstract

The basketry product from Saltmarsh bulrush is one of the succeed product under the project
“One Tumbon One Product (OTOP)” which can contribute the job and earn more income to the local in
the southern part of Thailand. Unfortunately, the Salmarh bulrush basketry process i.e. dyeing process
polluted the environment. Thus wastewater from dyeing process discharges to natural water and soil
without appropriate treatment. The study aims to develop the simply wastewater treatment system for
Saltmarsh bulrush dyeing process. The study illustrated that the appropriate wastewater treatment is
chemical precipitation system which consists of combined stirring and precipitating sections in one
reactor (30 L) connecting with 20 L sediment filtration section. The commercial grade chlorine, alum and lime
have been used as precipitating chemicals. Also the rolling wheels have been installed for convenient movement.
The synthesized wastewater with pH 3.8-5.0, chemical oxygen demands (COD) 4,000-5,067 mg/L and
suspended solids (SS) 605-865 mg/L was used for optimum condition study. The results demonstrated
that the optimum ratio of chloine:alum:lime was 6: 7: 1 g/L of wastewater. The removal efficiency was
also investigated. The COD removal efficiency was 70 % while SS removal efficiency was 87%.
The pilot wastewater system has been installed and operated at 3 OTOP entrepreneurs in Kuan ka nun district,

Pattalung province.

Keywords: wastewater, Saltmarsh bulrush, dyeing process

/ﬁ N1sUS:gUIBINSSAUEAIToNSIANISANSIAG ASVA 1

Us:9U 2560 /sy iina

1adnmsaanlilivapadt gniaimungesu”



06-2
o = g’ = v =
NIIUIUAI mm'mm‘szlaamnizgﬂ

DUTWA TUFNITL @330 9N
mw?g‘iﬂ’ 78963 IZRAT AILFY
F3AN3 N2IDUUG LAZTWIINT WITDNGL

NININLMRATUIANT

UNANLD
A o o A o ¢ A& A o & P~ A a o ¢
Na@mmmﬂmuﬁnﬂng@Lﬂuwa@nmsmmwﬂizaummmmmsﬂsﬂm&mmmmua%mwa@nmm
o = x> & A o | R ' = A
(lanay) I@ﬂmmiﬂm’mmmwLm:ﬁﬂ"l@”lﬁﬂquusl,uwuﬂmﬂl@ LA NIa L9 I AAINNTZLIUNITHNAS
a [-% [-% Qq: v =1 & { 1 v a &~ =) AI U
wa@mmsﬁﬁmmumﬂng@lumu@aumwawﬁm:g@ﬂLﬂummq%uaﬁﬂal%maﬂtymmvmmumaam
NaMAD ﬁ’lLﬁﬂgﬂﬂdaﬂm’stm&idﬁ’l LALASIAUTTINTNA LR U"lajvl@T%“Uﬂﬁiﬂm”@asiﬂagﬂ?% miﬁﬂmﬁﬁf@lqﬂxmﬁ
Lﬁaw'“wmszuuﬂ’m”@ﬁﬂLﬁﬂasha\‘hﬂé’]%%‘uﬂm’“@ﬁﬁLﬁymﬂms{fauﬁng@ MIANFINUINTZUULNLALRY
{ U & U Q Q [-% %
ARUZRNADIZTLUNIONAZNAUAILRIIAN TIUTNaUMIUDINIBUAZDIANAZNO WD ILALIN AN
30 fa3 uaztiinTadaznauaNay 20 fn IfaiReumusniedeuieldazain Idanatu madu uazyusn
Al vy A o & A wn o A A
WuwaILadlunIsanaznan ms‘maauamazmmzaw‘lmmLasaamm:%mqmawm @9% WLaT (pH)
3.8-5.0 Glad (chemical oxygen demand; COD) 4,000-5,067 Jaaniudadas 2a3udouaiuass (suspended
solids; SS) 605-865 AaAnIsioRas HAMINAROUANNZNMANZRNNLT USinawaaeTwanasuunivanzay
A Qs 1 3’ = a v a a o a = a v =3 £
fa 6: 7: 1 nIndatiLay 1 8a3 laolwlssAnsmwmatiniie $lad sasas 70 wazaIudalIwaay 88
87 ﬂﬁ]ﬁgu”uvl,@i”maaa‘l‘*ﬁmuﬁ‘m@wgﬂszﬂaums ’Luﬁ'uﬁéﬂmammgu 'ﬂ”m’i‘@]wvﬂqd U 3 98

2

adAn: WiEy nraa MIdaui

nsUs:gudBINSs:AUBRAIlaN1SIANSasiAl ASLA 1 @

“SaudtnRoumadamssnaailianadt gmmianniigesu”\ US:910 2560



06-3

“ Development of the manual for factories for the management of chemicals

and hazardous wastes from industries during flooding

Kwanyuen Sripaoraya

Department of Medical Sciences

Abstract

The severe flooding occurred in Thailand in late 2011 had resulted in several problems
including leakage of chemicals and hazardous substances from industrial plants into the environment.
During 2012-2015, Department of Medical Sciences in cooperation with Asia Foundation developed
the manual for factories for the management of chemicals and hazardous wastes from industries during flooding.
The management plan is given in the manual for a factory or a company at any size which is located
inside or outside an industrial estate. The plan combined the management of both the disaster from flood
and the disaster from chemicals, hazardous substances and wastes from industries according to the
disaster cycle. In addition, the disaster severity is classified into 5 levels according to the different water level
of flooding which is based on the real situation. The guideline for chemical risk assessment is given
which was applied from the Health Care Failure Mode and Effects Analysis (HFMEA). The assessment
is determined to be carried out on every chemical substance existed in the factory. Once the risks are
identified, the monitoring and protection plan, as well as the emergency response plan, is to be prepared.
The plan has to cover all sections including production, storage, treatment, disposal, transportation, and
monitoring. Although the manual is aimed for use to manage a factory having chemicals in the case of
flooding it can also be used for a factory having hazardous chemicals in the production process without

necessarily having to be located in the flood-prone area.

Keywords: chemical management, hazardous wastes from industries, disaster from flooding
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Innovation on chemicals knowledge management for primary student

Teeranit Phimgern, Pongput Kabkorn, Prajuk Hongprasith,

Suchada Ngoendee, Rattanaporn Phantakaew, Chananchida Muensawaeng,
Supanard Phimngern and Ratchadaporn Thanusorn

Chiangsaen Academy School,

Office of the Private Education Commission

Abstract

Goods and products used nowadays mostly contain chemical substances in them. These products
include domestic and agricultural products. In addition, some food processing and storage procedures
rely heavily on chemicals. Without knowledge and awareness on chemical safety in daily lives, misuse of chemicals
could result in immense impact on health, economic and environment. Chiangsaen Academy School
recognizes these problems. Therefore, the school developed a learning innovation on chemicals called
“7 Steps to Know Chemicals”. Its objectives are for students to learn 1) how to read hazard pictograms
of chemicals, 2) how to use chemicals safely 3) how to find alternatives to hazardous chemicals and
4) how to make behavioral change on the use of chemicals. The target group is the students in the 4"
to 6" year of primary school level, Academic Year 2016. The learning innovation was implemented and
taught in the group. The results show that the students understood the hazard pictograms of chemicals,
recognized the impact of chemicals, changed behaviors on the use of chemicals at a satisfactory level

and were able to extend their skill and knowledge to individuals, families and communities.

Keywords: learning innovation, knowledge on chemicals, chemicals in school
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“ Local administration organizations and hazardous

and infectious waste management : The unsustainable end process management

Sombat Haesakul

Independent Scholar

Abstract

Consumption of industrial products has been rapidly increasing. Mostly, basic chemical elements
or synthetic chemicals are contained in them. They are for example electrical/electronic equipment and
appliances, daily consumer products such as diapers, sanitary napkins, hygiene pads, laundry detergents,
cleaning liquids, pesticides, chemical preservatives and etc. These products have expanded into
community consumption, especially urban communities in rural areas. After consumption, they become
hazardous and infectious wastes and are dumped into garbage bins and disposed. How are hazardous
and infectious wastes managed? A good system of waste management is the system which has to be
properly passed on from producers to consumers and to local agencies that have to deal with the end
process of treatment and disposal. Currently, industrial producers do not have any guideline or code of practice
to deal with their products after consumption. Moreover, with normal behavior in a household, all wastes
are thrown away from a household in one bin. Household hazardous and infectious wastes are not
separated at source and are often improperly disposed with other wastes. Local administration organizations
(LAOs) are responsible for this end process. The government gives a policy for LAOs that they have to
separate and return these wastes to industrial producers or otherwise properly dispose them. However,
the government does not consider the capacity of LAOs that are lacking, i.e. knowledgeable person,
good management system and high cost per unit of treatment and disposal. All these have resulted in

continuous problems which lead to unsustainable development of rural communities.

Keywords: Local administration organizations, hazardous wastes, infectious wastes, community wastes
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“ International databases and tools on hazard and exposure

to support chemical risk assessment and management

Daam Settachan
Laboratory of Environmental Toxicology,

Chulabhorn Research Institute

Abstract

Chemical safety and sound chemicals management are concepts that are becoming even more important
in the context of sustainable development. While chemicals are an important component of daily life,
whether it be in the food industry, clothing, or the medical industry, their use should not adversely affect
human health or the environment, either for this generation or future ones. Unfortunately, all chemicals are
potentially toxic, their effects depending on the magnitude and timing of exposure. Therefore, the assessment
of potential risks and mitigation when those risks exceed acceptable levels are important in protecting
human health and the environment. Risk is a function of toxicity and exposure, and thus these two types
of information are required for an assessment to be carried out. Hazard or toxicity information is generated
through in vitro and in vivo testing, as well as from epidemiological studies, and requires a lot of time,
resources, and technical expertise to assure data quality. Exposure information requires sample collection
and analysis from environmental media through which humans and environmental organisms are
exposed, which also require technical expertise for the resultant exposure levels to be accurate and
reliable. Nevertheless, risk assessments can be conducted in several tiers, with lower tier assessments
possible using data that is readily available in international databases. These require the least amount
of resources, and can be done relatively quickly, allowing the assessor to make a quick determination

as to the need for further analysis if there is a concern to human health and/or the environment.

Keywords: risk assessment, toxicity, hazard, exposure, international databases
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‘ Information sources for chemical risk assessment through GHS

Sarisak Soontornchai

School of Health Science, Sukhothai Thammathirat Open University

Abstract

At present, entrepreneurs dealing with import, export, and/or production of hazardous chemicals
in Thailand have responsibilities to conduct chemical risk assessment according to Globally Harmonized
System of Classification and Labelling of Chemicals (GHS). The assessment includes evaluation of
physical hazards, health hazards and environmental hazards and the hazard communication has to be
carried out to their customers. In the assessment, chemical and hazard information from reliable sources
are crucially needed. Existing chemical information sources include sources at international level and
sources in Thailand.The most reliable information sources are the information sources developed by
international organizations, the information sources managed by countries that have reliable information
and the database sources that have reputable information. Furthermore, existing or available Safety Data Sheet
(SDS) can be used to support the assessment and the hazard classification in addition to the chemical
information searched from the above-mentioned sources. In Thailand, important chemical information
sources on GHS are Department of Industrial Works, Food and Drug Administration and Center of

Excellence on Hazardous Substance Management.

Keywords: risk assessment, GHS, hazard communication, hazardous chemicals, information source
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“ Preparation of Thailand Existing Chemicals Inventory

Yuwaree In-na’', Chaiporn Pumkum?, Pitchaya Saksripanit®
Chananan Chaichana’, Anuchit Prownpun® and Prangneth Fuangfung®
1Independent Scholar, ’Food and Drug Administration,

*Custom Department, ‘Department of Disaster Prevention and Mitigation

Abstract

Thailand Existing Chemicals Inventory is prepared via an activity implemented under the Fourth
National Strategic Plan on Chemical Management (2012-2021). The first volume of the inventory is called
Thailand Existing Chemicals Inventory (TECI) 2012 Vol.1 (substances) as it contains the list of chemical
substances (single substances) imported and produced in Thai market during 1 January-31 December 2012.
Imported information of chemical substances was given mainly by Customs Department. It is the information
of more than 500,000 imported slips of goods under Custom Codes Section 25-38 which are related to
chemicals. Information on chemical production was given mainly by Department of Industrial Work.
It is the information of chemical production by factories characterized as Factory Type 42, 43, 48 and 89.
All information was studied, analyzed and identified. Additional information required was searched for
each substance. The selected information was put into the inventory table together with the list of identified
substances. The inventory table contains 9 sets of information, i.e. TECI number, CAS number, common name
in English, name in Thai, IUPAC name, Custom Code (Harmonized System), regulatory control, import
and production quantity. In conclusion, the inventory contains 7,213 substances imported and produced
in Thai market in 2012. Among this number, 7,182 substances are substances imported to Thailand
whereas 239 substances are substances produced in Thailand. The inventory is prepared in both Thai

and English language. A website called www.thaiteci.com is set up for dissemination of this first TECI.

Keywords: chemical information, chemical inventory, import and export of chemicals, substance
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“ Development of e-learning study on basic knowledge of chemicals

Watcharinthon Theansun', Wanvisa Treebuphachatsakul’, Pornpisut Worajiran®,
Jutharat Palatun’, Sunisa Chantanao' and Jutiporn Saranaphan'

1Faculty of Allied Health Science 2Faculty of Engineering, Naresuan University

Abstract

Chemicals are important materials which are used in practicing hours of various courses taught
at the undergraduate level especially the practicing hours of students studying in the Department of
Medical Technology. Therefore, it is essential for the students to have good knowledge of chemicals and
understand about the safe use of chemicals. This research has the objectives to develop the online
basic chemical knowledge e-learning and evaluate the satisfaction of students when using it. There are
70 students studying in Year 2 and 4 at the Department of Medical Technology, Faculty of Allied Health
Science, Naresuan University participated in the research. The research program consists of designing
the online study, developing the evaluation form, evaluating the e-learning study by experts on chemicals
and e-learning design, improving the content, and testing them by the students. The evaluation consists
of content evaluation, design evaluation, knowledge evaluation and satisfaction. After the evaluation,
the experts rated the content, the supporting documents, and the supporting videos at ‘good’ level
(3.54 + 0.45-3.86 £ 0.50) and rated the design at ‘good’ level (4.35 + 0.54). The results from the
evaluation of satisfaction by the students in both years revealed that the satisfaction is at ‘good’ level
(4.29 + 0.66-4.12 + 0.66). Some suggestions were given from the students such as; additional detail on
the content should be given and different types of study presentation should be included to increase

the variety of usage which could attract more interest in the study of the users.

Keywords: basic knowledge on chemicals, e-learning study, medical technology, Naresuan University
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“ The chemical safety training program in Chulalongkorn University

Ong-art Thanetnit
Center of Excellence on Hazardous Substance Management,

Chulalongkorn University

Abstract

Over the past decade, there has been an increasing number of research works which involve
the use of hazardous chemicals as well as an increasing number of students practicing in chemical
teaching laboratories in Chulalongkorn University (CU). The University in cooperation with the Center of
Excellence on Hazardous Substance Management has provided the chemical safety training program
in order to educate and help raise awareness of dangers caused by hazardous substances in CU
community. The program aims to minimize and eliminate risks associated with hazard exposure during
the use of hazardous chemicals by undergraduate, graduate students and university faculty and staff.
The program also aims to develop and sustain a safety culture in the university. The program consists of
training activities which are; the web-based training for inexperienced students, the classroom training
for beginners and advanced researchers, and the knowledge assessment after the training. The assessment
technique to evaluate the participants is the post-exam carried out after both web-based and classroom training

in order to create efficiencies of this training program on chemical safety.

Keywords: Chulalongkorn University, chemical safety, training program, hazardous chemicals, chemical

laboratory
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“ Capacity building on emergency response and chemicals and hazardous substances

management for personnel of Bangkok Metropolitan Administration

Sakon Permthongkam, Thanyapat Chansela,
Janewit Jitkhati and Wanwisa Saosiri
Chemicals and Hazardous Substances in Work Place Management Section,

Environmental Sanitation Division, Health Department, Bangkok Metropolitian Administration

Abstract

Bangkok Metropolitan Administration (BMA) recognizes the importance of building its personnel
capacity on chemicals and hazardous substances management. The capacity building program on the
subject is included in the human resources development plan of BMA. Under the program, Health Office
of BMA developed the training course on emergency response to chemical disasters in a multi-professional
pattern in order to train BMA personnel who are involved in the Bangkok plan on prevention and mitigation
of disasters. These personnel are from Health Office, Medical Office, Environment Office, and Disasters
Prevention and Mitigation Office. The training covers 3-4 days period and consists of the theory part,
the desk exercise part and the simulation part. The theory part covers the basic knowledge on emergency
response to chemical disasters according to international practice. The simulation part provides examples
of different incidents such as an ammonium spill, a chemical factory on fire, illegal dumping of chemicals,
radioactive leakage, chemical spill in a water source and a chemical truck accident. So far, during 2013-2016,
250 BMA personnel were trained. BMA also provide the training to private enterprises. In addition,
a number of manuals were prepared, i.e. a manual on emergency response on chemical disasters,
a manual on chemical emergency planning for private enterprises, a manual on hazardous substances
management for private companies and an operation manual on emergency response in term of public
health and chemicals and hazardous substances. Moreover, BMA regularly sends its personnel to participate

in international conferences on emergency response every year.

Keywords: capacity building,emergency response, chemicals and hazardous substances management,

Bangkok Metropolitan Administration
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“ Emergency response to illegal dumping of chemicals in Nong Chok District of Bangkok

Paitoon Ngammuk, Janewit Jitkhati and Phommin Kongmon

Health Department, and Fire and Rescue Depatrment, Bangkok Metropolitian Administration

Abstract

Problems on illegal dumping of chemicals and hazardous substances are the crucial problems
of Bangkok. Statistical numbers of incidents have a tendency to increase which has created impacts to
the health of people and the environment of Bangkok in a large area. On 31* May to 3 June 2013,
there was an incident of illegal dumping of corrosive chemicals into a water pond located in a private
land area opposite Surao Lam Khaek School in Nong Chok District. The incident caused impacts to the
health of 2,000 students and people in the area of 4 Kilometers in radius. The impacts included eye and
skin irritation, problems on the respiratory system and problems caused by offensive odors. Bangkok
Metropolitan Administration (BMA) implemented the Bangkok Plan on the Prevention and Mitigation of
Disasters on Chemicals and Hazardous Substances by applying the principle of Hazard Risk Base
Response to the incident. Integration effort was carried out among agencies which are; Health Office,
Medical Office, Environment Office, Disasters Prevention and Mitigation Office, and Nong Chok District
Office of BMA and Pollution Control Department. The Command Center was set up in the school.
The operating team was organized and carried out 8 steps based on the emergency response principle
of international practice called HAZMAT Responses 8 step. The implementation had resulted in the high
efficiency of the command system and the operation output. The staff is safe. The operation can protect

and reduce impacts to health on people and can protect the environment from contamination.

Keywords: illegal dumping of chemicals, emergency response, HAZMAT Responses
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“ Safety laboratories in Faculty of Pharmaceutical Sciences, Khon Kaen University

Thawee Promdee and Thapanee Seeharach
Safety Laboratories Working Group, Faculty of Phamaceutical Sciences,

Khon Kaen University

Abstract

Faculty of Pharmaceutical Sciences, KhonKaen University has a number of teaching and
research laboratories. To work in the laboratories, criteria and regulations were set up by the faculty
based on the principle of working together for the safety of workplace. The working group on safety
laboratories was set up having Associate Professor Dr. Paiboon Daosodsai, the Dean of the Faculty of
Pharmaceutical Sciences as the advisor. The working group has developed a guideline for working in
the laboratories. The development was carried out by discussion with staffs of the laboratories, consultation
with the network of Faculties of Pharmaceutical Sciences of Thailand and the Center of Hazardous Waste
Management of KhonKaen University, and undertaking study tours in other laboratories having similar
working pattern. The objectives of the guideline are to; increase safety for the users of the laboratories
under the Department of Pharmaceutical Chemistry, be a good example on safety for other laboratories,
increase skill and knowledge on safety to students of the faculty, combining the guideline as part of the
subjects that have practicing activities included in their curriculum, set up the system to properly separate
hazardous wastes from chemicals according to international standards, prepare risk assessment system
for the laboratories, and organize trainings for staffs on safety laboratories. The outputs received from the
development and implementation of the guideline include; reduction of accidents in the laboratories,
reduction of hazardous wastes from chemicals, and reduction of chemical quantities used in the teaching

of basic courses in pharmaceutical chemistry.

Keywords: safety laboratory, safety guideline, pharmaceutical chemistry, KhonKaen University
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“ Performance of nanoenzyme test kit for insecticide analysis

in vegetable fruit and cereal

Naphatsawan Boonsathorn', Suwat Kaewbuddee' and Lagsana Leuprasert’
'Medical Life Science Institute, Department of Medical Sciences,

’Independent Scholar

Abstract

Recently, vegetable fruit and cereal products have been found to be highly contaminated with
insecticides. The detection of insecticides by reference laboratories have been hard, complicated,
expensive and long time for waiting results. Department of Medical Sciences, Ministry of Public health
therefore developed innovative nanoenzyme test kit that was easy-to-use, low cost, highly sensitive and
users could see color change by naked eyes and the results could be interpreted semi-quantitatively.
This test kit used nanotechnology and chemical or biosensor for detecting organophosphate and
carbamate residues in vegetable, fruit and cereal. The test system was based on nanoenzymatic
activity that catalyzed the strong oxygen-containing functional compounds plus silver and silica core shell
substrate to form active substrates of oxidase-mimetic properties for higher colorimetric sensing activity.
This test kit has been validated and compared with reference methods using Gas Chromatography and
High Performance Liquid Chromatography. The results showed limits of detections for methomyl,
carbaryl, dichlorvos and chlorpyrifos, that were 60, 30, 50 and 10 nanogram per kilogram respectively.
The validated sensitivity, specificity and accuracy were 89, 62 and 68% respectively. The recoveries
were in the range of 89-108%. Therefore the innovative test kit was useful for further developed and
validated and should be used to monitor contaminated insecticides for safety monitoring and quality

added values of agricultural products and also for public consumer protection.

Keywords: nanoenzyme, insecticide test kit, method validation
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“ Study of efficacy of termiticides to prevent subterranean termites attack in Thailand

Khwanchai Charoenkrung and Napalai Samerjai

Forestry Research and Development Bureau, Royal Forest Department

Abstract

This research has an objective to study the efficacy of different chemical termiticides to prevent
subterranean termites attack in the four regions of Thailand which are central, northeastern, southern
and eastern region. The testing method is modified from USDA forest service standard. The method
used is called Modified Ground Board Test (MGB). The efficacy of different chemical groups of termiticides
to prevent subterranean termites attack were determined and compared. The results from yearly observations
revealed that in the synthetic pyrethroids group; bifenthrin 3 EC effectively prevented termite attack for
more than 9 years, alpha-cypermethrin 4 SC, 8 SC and cypermethrin 10 MC lasted 9 years, permethrin
30 EC lasted 5 years and fenvalerate 10 EC lasted 4 years. In the organophosphate group; chlorpyrifos
40 EC lasted 7 years and in the carbamate group; fenobucarb 20 EW lasted 5 years. The newly
introduced products; fipronil 2.5 EC, 5 SC and 80 WDG lasted more than 9 years, imidacloprid 10 SL
lasted more than 9 years, chlorfenapyr 2 SC lasted between 5-7 years and chlorantraniliprole 17.8 SC
lasted more than 9 years. In conclusion, termiticides that give the longest period of time to prevent
subterranean termites attack are bifenthrin, fipronil, imidacloprid and chlorantraniliprole. However, although
these termiticides are effective but the selection of which termiticide should be used has to be considered
carefully. The consideration should include type, concentration, rate of use, toxic residue and impact to

environment.

Keywords: subterranean termites, termiticides, termites attack prevention efficacy
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“ The impact of insecticides used to prevent brown planthoppers

on natural enemy diversity in rice fields

Sukanya Arunmit, Sith Jaisong and Raywat Pattarasudhi

Division of Rice Research and Development, Rice Department

Abstract

This study has an objective to determine the impact of insecticides which are used to prevent
brown planthoppers on natural enemy populations in rice fields. They are buprofezin, dinotefuran and
sulfoxaflor. The experiments were carried out in wet season in 2016 in two locations in central Thailand
which are Pak Phli district in Nakorn Nayok province and Sri Prachan district in Suphan Buri province.
Four treatments were carried out using the above three insecticides and the untreated plots as a control
in the above two locations. Natural enemies were sampled in each of two locations and were identified.
The results showed that the natural enemies presented can be ranked by seven orders which are;
Hemiptera (93.6%), Coleoptera (2.78%), Odonata (1.17%), Araneae (1.04%), Diptera (0.93%), Hymenoptera
(0.26%) and Orthoptera (0.15%). It is found from the sensitivity analysis that those natural enemies are
found to be significantly different on the location and time of insecticide application. However, the number
of Hemiptera captured in dinotefuran and sulfoxaflor applied plots decreases when compared with the
control treatment. Whereas in buprofezin treated plots the numbers of Hemiptera are not different from the
control treatment. Diversity indices (Shannon diversity index and spices richness) are not considerably dif-
ferent among treatments. In conclusion, this study illustrated that the natural enemies in rice fields are
adversely affected by the application of the two different types of insecticide used to control brown plant hoppers,

i.e. the selective one which is buprofezin and the non-selective ones which are dinotefuran and sulfoxaflor.

Keywords: brown planthopper, natural enemy diversity, buprofin, dinotefuran, sulfoxaflor
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“ Regulatory impact assessment toward safety management

of fresh fruit and vegetable supply chain

Rasawan Apilakkittakan', Dissaya Kittithanavimon?, Jarunee Wonglek?’,
Jurairat Thanomkit* and Kemika Praegam’®
'Department of Food Technology, Faculty of Science, Ramkhamhaeng University,

’Bureau of Food, Food and Drug Administration, *Institute of Nutrition, Mahidol University

Abstract

This research has an objective to carry out the feasibility study of regulatory development that
can lead to enforcement opportunity for effective control of fresh fruit and vegetable under the Food Act B.E. 2522.
The study method followed the principle of the regulatory impact assessment using multi-criteria to
prioritize alternative options. Existing regulations in many countries were reviewed and the gap analysis
of the control measures and the regulatory system in Thailand was undertaken. The four possible options
were developed which are; (1) maintaining existing measures, (2) developing regulations on Good Agricultural
Practices, (3) developing regulations on Good Practices for packaging and labeling, and (4) developing
national surveillance plan and warning system. The public hearing was organized to seek comments
from relevant stakeholders. The results revealed that developing regulations on Good Practices for
packaging and labeling is the best option as it gives the utmost benefit. This option received the total score
on effectiveness from every indicator of 210 out of 300. This is because the option will give less impact
to small farmers and will encourage the farmers to increasingly apply the Good Practices in their activities.
In addition, consumers will have enough information to decide when buying fruit and vegetable which
will lead to increasing confidence on the consumption. With the label, consumers can also trace back
where the products come from and where the planting location of the fruit and vegetable are. This will lead

to better safety management on fruit and vegetable in Thailand.

Keywords: regulatory impact assessment, safety management, fresh fruit and vegetable
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“ Mechanistic studies of flavin-dependent monooxygenase and reductase

for biodegradation of toxic aromatic compounds

Panu Pimviriyakul* and Pimchai Chaiyen®

'Department of Biochemistry and Center for Excellence in Protein and Enzyme Technology,
Faculty of Science, Mahidol University

*School of Biomolecular Science and Engineering,

Vidyasirimedhi Institute of Science and Technology, Wangchan, Rayong

Abstract

Halogenated Phenols (HPs) and Nitrophenols (NPs) are widely used as agrochemicals. These
aromatic compounds are toxic and their accumulation in environment is dangerous to human health.
This research is the first investigation of the kinetic mechanism of a two-component which is flavin-dependent
monooxygenase (HadA) and quinone reductase (HadB) of Ralstonia pickettii as a key enzyme for initial steps
of biodegradation that could catalyze oxidative group elimination of various HPs and NPs.
The investigation is to study the mechanism of how HadA catalyzes two consecutive steps of oxidative
dehalogenation (hydroxylation and group elimination) of phenolic compounds first at position 4 and then at
position 2 to generate hydroquinone and hydroxyquinol products. HadA reaction was studied using
phenols with various substituents. The results showed that the rate of hydroxylation is dependent on the
strength of electron withdrawing substituents that control the ability of phenol to form a phenolate substrate
while the rate constant of group elimination is dependent on the stability of a leaving group. Investigation of
the purified HadB using steady-state and pre-steady state kinetics showed that HadB is a quinone
reductase, not a flavin reductase. Its function is to reduce quinone products from the HadA system.
The reaction of HadB with NADH and menadione occurred via a ping-pong mechanism. The results from
this research are the new findings that can be served as the basis for future investigation of enzyme variants
which could be useful for applications in bioremediation particularly on the elimination of toxic aromatic

compounds.

Keywords: flavin-dependent monooxygenase, quinone reductase, halogenated phenols, nitrophenols
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