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Preface

The report on state of pollution is disseminated annually, as prescribed under Section 53 (9)
of the Enhancement and Conservation of National Environmental Quality Act, B.E. 2535 (1992) The report aims
to provide an overview of pollution state including its impacts, and solutions for disseminating to general
public in order to raise awareness and develop participation of all sectors in environmental conservation.
The relevant organisations are able to utilize the information for taking immediate actions to protect
environments for our future generations, in line with the 20-years National Strategy (2018 -2037),
the Master Plan of National Strategy (2018 - 2022), and the National Reform Plans on Natural Resources
and Environment.

In 2019, DPSIR (Driving Force-Pressure-State-Impact-Response) Framework was used as an analytical
framework to evaluate state of pollution. The Thailand State of Pollution Report 2019 consists of the state
of environments, key pollution and its trend, recommmendations for reducing environmental pollution, and
major environmental events. In conformity with the government's Thailand 4.0 scheme, only the outcome
of the DPSIR analysis is described in physical format. However, the full report is available in a digital format.

Lastly, | would like to express my sincere gratitude to all relevant organisations, the Drafting Group
on the Thailand State of Pollution Report, the Pollution Control Committee, and the others for providing

valuable information and constructive guidance to successfully complete this report.

/Aﬁ’.ﬁ-
(Mr. Jatuporn Buruspat)

Permanent Secretary of Ministry of Natural Resources and Environment

Chairman of the Pollution Control Committee
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Executive Summary:

Thailand State of Pollution 2019

In 2019, the solution of pollution problem
has been urged and mobilized in the aspects of air
pollution, solid waste, and wastewater. Specifically in
management of air quality and solid waste problem,
the Cabinet Resolution dated 12 February 2019
prescribed “The solution of particle matter problem”
as the national agenda. The Ministry of Natural
Resources and Environment worked jointly with the
responsible organizations to prepare action plan for
mobilizing national agenda to solve particle matter
pollution in the countrywide and critical area.
Moreover, the Cabinet Resolution dated 12
November 2019 approved the mechanism to promote
everyday say no to plastic bags in department stores,
supermarkets, and convenient stores starting from
1 January 2020. This policy has collaborated with
government and private sectors to reduce and stop
using single use plastic, which is the measure in
Roadmap for Plastic Waste Management between
2018 - 2030. Thailand State of Pollution in 2019 can
be concluded as follows:

State of Water Quality
« Surface Water
In 2019, 2% of the 65 main water sources

349% was in good quality, 46% was in fair quality, and 18%
was in poor quality. The water sources with very good
quality were Upper Tapi River. The surface water quality in
Northern, Central, Northeastern, and Eastern region
was worse than the previous year. The water quality
of the Central region was in more deteriorated quality
comparing to other regions. When comparing to the
standard of surface water classification, there was only
3 water sources (equal to 5%) with qualified quality.
The majority of the water sources in the past decade
(2010 - 2019) were in fair to good quality and tends
to be stable. The top water sources with good quality
according to evaluation with water quality index were
1) Upper Tapi River, 2) Kwai Noi River and Kok River,
3) Upper Phetchaburi River, 4) Lee River and Kwai Yai
River, and 5) Trad River. The top deteriorated water
sources were 1) lower Lam Takhong River, 2) Lower
Chao Phraya River, 3) Lower Tha Chin River and Upper
Phangrad River, 4) Lower Rayong River and Lopburi
River, and 5) Sakae Krang River. The causes of poor
quality water were municipal wastewater, industrial
sewage, agricultural and livestock runoff which
discharge untreated wastewater to the main water
sources, as well as inefficient wastewater treatment

system, and failure in collecting wastewater for

countrywide were found in very good quality, while treatment.
Percentage
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« Coastal Water

In 2019, the coastal water quality countrywide
mostly was at good quality to fair quality. 2% was
in very good quality, 59% was in good quality, 34%
was in fair quality, 3% was in poor quality, and
2% was in very poor quality. The coastal water
quality trend in the past decade was improved
since 2016, and continually stable to 2019. The
coastal water area with very good quality was at

Lan Island, Prao Bay (Samet Island), Bang Son bay,

Percentage

and Pha-ngan Island. However, the Gulf of Thailand
at the estuaries of Bang Pakong River, Chao Phraya
River, and Tha Chin River was continuously in poor
to very poor quality. The 26 red tide phenomenon
were found (more than 4 times comparing with the
previous year). This may be due to various causes,
for example, the discharge of municipal wastewater,
industrial sewage, agricultural runoff, leak of oil from
drilling, oil transport, navigation, and rapid production

of phytoplankton.
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« Groundwater
The quality of groundwater in 27 basins
nationwide complied with the standard of potable
groundwater. However, in some areas, the amount
of iron and manganese in groundwater was found
higher than the standard due to the geographical and
hydrological conditions. The salinity of groundwater

in the area along the Gulf of Thailand and Songkhla
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Lake has increased, and in some areas the water has
changed to brackish. Some waste disposal area, the
industrial waste treatment and industrial estate, heavy
metal (HM) and volatile organic compounds (VOCs)
were found above groundwater standard, which needs
more monitoring and surveillance of groundwater
contamination (Department of Groundwater Resources,
2019).
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State of Air Quality and Noise Level
« Air Quality

Regarding Air Quality Monitoring Station
Sites in 34 provinces countrywide (total 64 stations),
there were 31 provinces with the number of days in
the year which the particulate matters exceeded the
standard value. Only 3 provinces were found lower
than the standard with slightly increasing tendency
from 2018. The problematic parameter was PM

2.5
PM, , and Ozone. Additionally, Nitrogen Dioxide were

foulr?d over the standard per hour. The concentration
of PM, . has had a tendency to decrease since 2015,
however in 2019 the number of days which the
particulate matters exceeding the standard value
has increased comparing to 2018. The concentration
of PM10 tends to slightly increase, while ozone has
decreased, but still over the standard in many areas.
The areas that need serious measures to solve the
problem are as follows:

Haze in 9 Northern Provinces

Regarding haze in 9 Northern provinces
(during 1 January - 31 May 2019), the 24-hour average
of PM,  was measured the highest value at 394
pg/m? (standard value 120). When comparing to 2018,
the number of days with the particulate matters
exceeding the standard value increased from 34 days
to 59 days (increased by 73%), and the accumulate
number of hotspots in each province increased from
4,722 to be 10,217 hotspots (increased by 54%). The
situation tends to be more serious due to the open
burning in wide area. Moreover, in 2019 the weather
in Thailand was hot and dry, easy for rapid fire spread.
Especially when the fire spred to forest area, it was
difficult to extinguish. This solving problem has been

24 Thailand State of Pollution
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implemented under the Public Disaster Prevention
and Mitigation Act, B.E. 2550 (2007) with the supervision
of Ministry of Interior through single command
method by provincial governors. The implementation
emphasizes on the fire prevention and rapid extinction
with the technical and budget support of related
organizations, including appropriate fuel management
up to the event in each area. The measures includes
supporting and expanding network of fire prevention
villages; and developing technology, research and
academic communication to the public.

Na Phra Lan Subdistrict, Saraburi Province

The problem of PM, = concentrations was
found intermittently higher than the standard,
especially in dry season each year. Several
consecutive days, 40% of 24-hour average monitoring
days, were found with the particulate matters
exceeding measured at 33 — 318 pg/m? (standard
value 120). The annual average was at 118.6 pg/m?
(standard value 50). The cause of problems emitted
from the dust of industrial factories, quarries in
the subdistrict and nearby areas, traffic congestion,
transportation, and damaged road.

Bangkok and its Vicinity Areas

The PM, . problem in November to April
was found exceeding the standard value. This was
resulted from 2 factors: 1) meteorological conditions
at the beginning of the year, when still air from high
air pressure caused accumulation of particulate
matters in the atmosphere and has high volume.
2) Causes of pollution sources in the area, especially

traffic pollution from diesel vehicles, open burning

of agricultural residue, and industries.




Map Tha Phut and Nearby Areas

In 2019, the problem of volatile organic
compounds (VOCs) in Map Tha Phut and nearby
areas in Rayong Province tends to improve comparing
to 2018. The exceeding standard of VOCs in 24 hours
decreased from last year. The problematic VOCs were
benzene and 1,3-butadiene emitted from chemical
industries using or producing VOCs.

Haze in Southern Region

The problem of haze in Southern Region
was found in dry season of lower Asian Sub-Region
each year (during July — September). In 2019, the
particulate matters exceeding the standard value
was found only 1 day. This problem caused by
transboundary haze from illegal burning and agriculture
in peat swamp forests, namely Phru Khuan Khreng in
Nakhon Si Thammarat Province and Phru To Daeng
in Narathiwat Province.

Transboundary Haze

Thailand is the leader in continually propelling
the prevention and solution of transboundary
haze in Mekong Sub-Region. In 2019, Thailand sent
air quality monitoring mobile stations to the Kingdom
of Cambodia, as well as organized training on air
quality management for Lao People's Democratic
Republic. Thailand also initiated and pushed
forward the Roadmap on ASEAN Cooperation towards
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transboundary Haze Pollution Control with Means
of Implementation (ASEAN Transboundary Haze
Free Roadmap), including Chiang Rai 2017 Plan of
Action For Transboundary Haze Pollution Control in
the Mekong Sub-Region. These support the vision
achievement of ASEAN Transboundary Haze Free
Roadmap within 2020.
» Noise Level

From the monitoring of noise level by the
automatic noise monitoring stations in the roadside
and general area of 13 provinces (total 28 stations)
and the 24 temporary monitoring sites, the average
of noise level in roadside area of Bangkok and its
vicinity decreased to 68.6 dB (A) (from 69.2 dB (A) in
2018), while in general area the average noise level
increased to 57.4 (from 56.9 dB (A) in 2018). Regarding
the noise level in other provincial areas, in the
roadside areas the average decreased to 62.8 dB (A)
(from 63.5 dB (A) in 2018), while in the general areas
the average slightly increased to 56.8 dB (A) (from 56.5
dB (A) in 2018). The main cause of noise pollution
was traffic congestion. Therefore, additional rules,
regulations and measures for vehicle noise control
were prescribed, namely the Notification of the
Ministry of Natural Resources and Environment for
Determination of Noise Level Standard of Hybrid
Vehicles B.E. 2562 (2019).
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State of Municipal Solid Waste, Hazardous Waste,
and Hazardous Substances
« Municipal Solid Waste

In 2019, the amount of municipal solid waste
generated was approximately 28.71 million tons
(increased by 3% from 2018) due to city expansion,
growth of population and migrant workers, increase
of tourists from tourism promotion, and consumption
behavior of people to be convenient life. The online
shopping and food delivery caused by increased
the amount of plastic waste delivered to consumer.

The waste management tends to be improved.

After being segregated, approximately 12.52 million
tons of waste (44% of total waste) was utilized. 9.81
million tons (34% of total waste) was transported for
proper disposal. In 2019, there are a total of 2,666
municipal waste disposal sites and 25 waste transfer
stations countrywide in operation. Regarding the study
of plastic life cycle, there is the plastic production of
2.22 million tons in 2018 and became 1.91 million
tons of solid waste in 2019. Moreover, the first 2
ranking of marine debris, causing injury and the death
of marine wildlife and destruction of beach scenery,

were plastic waste.
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Waste utilization (million tons)

Proper disposal (million tons)
Improper disposal (million tons)

Municipal solid waste generation, waste utilization, and proper
and improper waste disposal (2010-2019)
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» Hazardous Waste

In 2019, 648,208 tons of municipal hazardous
waste was generated (increase by 1.6% from 2018).
421,335 tons or 65% was electrical and electronic
equipment (WEEE). The rest of 226,873 tons or 35%
was household hazardous waste such as batteries,
dry cell batteries, chemical containers, and spray
bottles, etc. 16.12% (approximately 104,526 tons)
was properly disposed, increased from the previous
year. Total industrial waste (including hazardous waste

and non-hazardous waste) in the industrial waste

¢

Northern Region I

44 (

Central Region

Western Region

: WG
.+ 3705
Southern Region _ ’ ’
- g wp 731
51
\ \

\

~

Northeastern Region ——

management system of the Department of Industrial
Works was 16.80 million tons, 24% decreasing from
2018. 15.46 million tons of industrial waste was
non-hazardous waste while 1.34 million tons was
hazardous waste. Approximately 2.0 million tons of
non-hazardous industrial waste was utilized by burning
to produce power energy. The highest potential of
industrial waste treatment and disposal facility were
in Eastern Region, followed by the Central, Western,
Northeastern, Southern, and Northern Region,

respectively. (Department of Industrial Works, 2019)
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Country Overview 2711
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Distribution of Factories Group 3 in Thailand
which have notified the operation
Data at 18 July 2019

Note:
Data from Industrial Waste Management Plan 2019
WG = Waste Generator

WP = Waste Processor

Distribution of industrial waste treatment and disposal facilities,
management potential and the distribution in each region
Source: Department of Industrial Works, 2019
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The amount of infectious waste in 2019 waste of 49,462 tons or 93% was properly managed.
decreased from 55,497 tons to 53,173 tons of the (Department of Health, 2019)

previous year (decreased by 4%). The infectious
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20,000 |
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2015 2016 2017 2018 2019
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Bl Amount of infectious waste generated B Amount of infectious waste disposed

Amount of infectious waste generated and disposed in 2015-2019
Source: Department of Health, 2019

« Hazardous Substance
In 2019, the top 10 imported agricultural
hazardous substances were approximately 131,148
million ton, lower than 2018 (decreased by 17%). The
top3 imported substances were herbicide, fungicide,
and insecticide. For industrial hazardous substances,

the amount of top 10 imported industrial hazardous
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substances increased from 2.91 million tons in 2018,
to 3.14 million tons (increased by 8%). (Department
of Agriculture, 2019) The top 3 imported substances

were methanol or methyl alcohol, sulfuric acid, and

4,000,000 ——

(Tons)

3,500,000 ——
3,000,000 ——
2,500,000 ——
2,000,000 ——

ethylene dichloride or 1,2-dichloroethane. During
2015 - 2019, the tendency of hazardous substances
uses in industrial sectors has increased. (Department
of Industrial Works, 2019)
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Amount of imported industrial hazardous substances (2015-2019)
Source: Department of Industrial Works, 2019

The total of imported hazardous substances for
household or public health were 11,370,980 kilograms.
The most imported substance was mosquito repellent,
account for 50% (5,234,762 kilograms), followed by
insecticide, rodenticide, fungicide, seedling growth
inhibitor, and sanitizers, totaling 3,566,137 kilograms.
(Food and Drug Administration, 2019)

Climate Change State

The factors affecting greenhouse gas emission
in Thailand were number of population, amount of
fuel used in producing power energy and thermal
energy, fuel used in transportation sector, trade and
economic expansion, and amount of solid waste

generation and waste management. Thailand emitted

318.662 million tons of carbondioxide equivalent
(MtCO,eq). The energy sector produced the largest
portion of greenhouse gas emission, followed by
agricultural sector, industrial process and product use
sector, and waste sector. Office of Natural Resources
and Environmental Policy and Planning, together with
other responsible organizations, formulated Thailand’s
Nationally Determined Contribution Roadmap on
Mitigation 2021 — 2030. According to the roadmap,
the waste management sector was determined to
reduce greenhouse gas emissions up to 2.0 MtCO,eq:
waste management targeted at 1.3 MtCO,eq, and
wastewater management targeted at 0.7 MtCO,eq.
(Office of Natural Resources and Environmental Policy
and Planning, 2019)
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Management of Pollution Complaints

In 2019, 16,898 complaints were submitted,
2,456 or 17% increased from the previous year. The
most common source of complaints was from building/
residences and establishments. The most frequent
complained issues were noise and vibration, followed
by malodor, air pollution, solid waste, excreta/

hazardous waste, and wastewater, respectively.

Budget for Pollution Management

In 2019, 4,320 million baht out of the 3.0 billion
baht annual government expenditure was budgeted
for pollution management (equivalent to 0.14% of the
total) (0.15% in 2018). 1) 42% or 1,808 million baht of
the budget was contributed to waste management;
2) 50% or 2,154 million baht was allocated to water

30 Thailand State of Pollution
Report 2019

quality and wastewater management; 3) 6% or 244

million baht was allocated to air quality management;
and 4) 2% or 114 million baht was allocated to
eco-industrial town. The proportion of pollution and
environment management budget was quite low when
comparing to the total annual expenditure; therefore,
the resolution was not in accordance with the facing

pollution state.



National budget
in 2019

3,000,000 million baht

@ National budget in 2019
Waste management

Water and wastewater management

Budget for pollution and environment management

4,320 million baht

244 million baht
6%
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@ 144 million baht
2%
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42%

Air quality management

@ CEco-industrial town

F1C1=i 0] Proportion of national budget allocation on environment of fiscal year 2019

Source: Budget Bureau, 2019

Proposal for Future Management
« Water Quality Management

1. Implementing the action plan to upgrade
water quality in targeted areas.

2. Supporting local administrative organizations
in constructing wastewater treatment system in
targeted areas.

3. Developing pollution permitting system
by formulating criteria and procedures for discharge of
pollutants to water sources.

4. Improving environmental quality standard
and pollution control standard from its sources.

5. Collecting wastewater treatment fees in
service areas of water quality control facilities, in order
that the public who are the cause of pollution can
participate in problem solving comprehensively and
sustainably based on Polluter Pays Principle (PPP), as
well as creating environmental consciousness.

6. Enhancing agriculturalists to do
environment-friendly farming, and determining
environmental measures to reduce impacts of
malodor, wastewater, and other environmental issues.

7. Encouraging industrial factories to have
wastewater management in the production process,
and discharging wastewater according to the required
standard.

8. Supporting the linking of groundwater
quality monitoring databases of groundwater monitoring

wells in community dumping area implemented
by Department of Health and local administrative
organizations, and monitoring wells in industrial
factories under Department of Industrial Works with
the databases of Department of Groundwater Resources.

 Air and Noise Quality Management

1. Determining implementation guidelines
for preventing and solving PM, _ problems in Bangkok
and its vicinity with the emphasis of integration between
the central government and area-based organizations
with single command method; specifying measures for
preventing and solving air pollution problem in critical
situations e.g. announcing truck ban time, determining
measure to reduce private car use during working
days; as well as improving the standardized and
comprehensive public transportation.

2. Improving the exhaust emission of new
vehicles and the standards for fuel; as well as promoting
and pushing the use of natural gas vehicles (NGV),
public electric trains, and hybrid vehicles in replacement
of old diesel vehicles.

3. Specifying measures to control emission
of pollutants from combustion engine, for example,
limit of vehicle lifetime, control of car registration
number by calculating parking area per household,
increase of measure for vehicle condition inspection,
and increase of frequency in inspecting old used cars.
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4. Monitoring and inspecting dust emission,
supervising mining businesses and fundamental
industries in Na Phra Lan Subdistrict in Saraburi Province,
and giving technical advice in environmental management.

5. Implementing proactive measures for
preventing and solving haze pollution problems
in the northern region according to “4 area-based
measures and 5 management measures” with single
command of the provincial governors with emphasis
on prevention and rapid extinction; supporting and
expanding fire prevention village network; and
developing technology, research, and communication
to the public. For prevention of haze problem in the
southern region, it is advisable to prioritize problem
management and creation of public understanding
on health impact prevention.

6. Preparing continual measures for
controlling, preventing, and reducing volatile organic
compounds (VOCs) of industrial factories in the areas
of Map Ta Phut in Rayong Province.

e Municipal Solid Waste and Hazardous
Waste Management

1. Applying 3R principle, circular economy,
waste to resources, and Polluter Pays Principle (PPP);
encouraging public-private partnership in waste
management; as well as ensuring the participation of
producers in waste management based on Extended
Producer Responsibility (EPR) concept.

2. Promoting the reduction and segregation
of solid waste at the source; giving support and advice
to local administrative organizations about waste
management cluster; and monitoring, inspecting,

32 Thailand State of Pollution
Report 2019

advising, and improving solid waste disposal sites of

local administrative organizations with problems of
improper management.

3. Announcing guidelines and criteria in
solid waste management for local administrative
organizations and relevant organizations to apply in
particular areas.

4. Propelling the implementation of the
Roadmap on Plastic Waste Management 2018 - 2030.

5. Collaborating to reduce and stop the use
of plastic bags, foam food boxes, single-use plastic
cups, and general plastic straws.

6. Preparing guidelines for management of
waste electrical and electronic equipment by
governmental sector, local administrative organizations,
and private sectors collecting the waste to dismantling
factories.

7. Preparing the draft of Waste from Electrical
and Electronic Equipment Management Act in
order to stipulate producers to properly dispose of
after-consumption waste under Extended Producer
Responsibility (EPR) Principles.

8. Giving consultation to entrepreneurs about
systematic and legal industrial waste management;
and supporting the implementation of officers in
enforcing laws supervising industrial factories with
illegal industrial waste management.

9. Strongly supporting the revocation of
3 hazardous agricultural substances, namely paraquat,
chlorpyrifos, and glyphosate; and proposing alternative
approaches and suggestions to agriculturalists.
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1. nusdealmi (AL 55,000 M*/D
2. MuATeesy (AL) 27,200 m*/D
3. vaLdmu (BR) 10,000 m”/D
4. M (sP) 9,700 m/D
5. mudnha (sP) 12,300 m%/D
6. ML (sP) 8259 m’/D
7. nuglwivsnd, 9.l (sP) 8400 m¥/D
8. muen (sP) 5400 m/D
9. aLwigen, 9.070 (SP) 11,000 m*/D
10. fidns (A) 12000 m”/D
11. mupznRY, 9.7805 (SP) 7,164 m*/D
12. Mfunaws (sP) 13,500 m*D
13, IRANAVIAS, 2.AWNINYS  (SP) 500 m¥D
14. MUUATAITIA (MSBR) 36,000 m%/D

59 216,423 m¥/D

@ i .

1. nufivedan () 28000 m”D
2. VLAWY, DUATAITIA (SP) 1,650 Mm*/D

W 29.650 m*/D

1. nnsaimy (SP) 4363 m/D
1. sl (sP) 9,790 m¥/D

suniAu 260226 m¥D

.v.u‘.’EAAu:v}

1. nuuAsUgY (sP) 60,000 m*/D
2. mugsum (AL+SP) 7,200 m*/D
3. VIA.gve, 9. qwssaS (P) 5,500 m*/D
LT L AT (SP) 11,400 m¥D
5. Muungs (©D) 28,500 m%D
6. ViAW (P) 4,500 m*/D
7. Ngnmes [7\0) 8,200 m¥/D
8. MuUATATEYSE (oD) 24,000 m¥/D
9. muUvpsil (D) 11,000 m”/D
10. vt 9 awd (sP) 1,000 m¥/D
11. nuaspyd ©D) 22000 m%D
12, vy (P) 20000 m¥D
13, iy, a.5199% (SP) 5,000 m¥/D
14, warIwgran, a.37yE (©D) 5,000 m¥/D
15. MLAGIUYT (D) 24,000 m”/D
16. VLIS (SP) 10,000 m*/D
17. ML), Vanasys (AL 17,000 m%D
18. nu.UszauAITug {(X0] 8,000 m¥/D
19. vk Geos 1), (RBO) 8,000 m/D
.UszauATHus
20. ML Gt 2), (D) 17,000 m¥/D
9. UszauAsus
21. NTUNNUNUAT
o dwizen (®s) 30000 m/D
* douuns (AS) 200,000 m*D
* Saulnduns (AS) 40,000 m¥D
* viny (AS) 65000 m¥/D
* VBl (AS) 157,000 m%/D
* awmins (AS) 150,000 m*D
 fuung (AS) 350,000 m*/D
o vade (AS) 120,000 mY/D

39 1419300 m¥/D
& e alE )

1. nensEdunsm, (As) 3,000 m¥/D
ANTLUATATEYTY
A o o o ¥ E & St . ¥ -
1. muahninga, .y (AS) 6,000 m¥/D
2. iavhen, aanesyd 5P) 2,500 m¥/D
3. NTUNINIUAT
* ARBINY (AS) 360,000 m”D
* suyd (AS) 148,000 m?/D
o duyg (As) 10,000 m*/D
W 526,500 m¥/D
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3. nu.gaTenll (sP) 43902 m¥D
4. M veuwY (AL 78,000 m*/D
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- 6. ma1nwAug (AL 14,000 m”/D
N aﬁ{u%fv q 7. naAugi (SP) 5,000 m¥/D
PPt g
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18. NUENNNITEY (SP) 12,819 m*/D
19. MUUNAMTT sP) 8,500 m%D
57 344,221 m*/D
. i o w % a .i] P — -
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A oy i)
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3 amprmns 3. vty aamansa  (d5uaum U 2562)
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. ::x::u 5. Ay (id5uaun 1 2560)
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12 adtum
! 130833
14 SuATWIBN . I o ¥ a o a s )
1. ova.Tays (D) 22,500 m*D
2. yuwifadiny, 25003 (sP) 5380 m*/D
3. AT, 9.00Y3% (oD) 18,000 m?/D
4. vo.uvanall, 9.98y% (AL) 7,500 m*%D
5. lenitnen, 99805
o wile (wiavuatlug)  (AS) 65,000 m¥/D
* Ui (edaymudiyaunana) (SBR) 23,000 m¥D
6. MLUAUAY, 9.39U3
T o fuidmumnile ©D) 14000 m¥D
@ fal, = = o il ©D) 9000 m¥D
1. v owld aimene, gl (o) 200 m¥/D 7 s or 5400 m/D
z IM;T“'::&U' St o5 86500 8. ym.tum, 958889 (©oD) 8,000 m*/D
. ©D) 2400 mYD 9. vaanumme, 932089 (AL 15,000 m*%D
6 RGE ©D) 6000 M¥D 10. v Suny? (P 17,000 m*”/D
3, MUUASASETITY (sP) 35,700 m¥/D 11 g, 9.5um3 ) 4,500 m*/D
4. VAR, 9 UAATETIHITY (RBCHAL) 10,000 m*%/D 12. gz @un ©D) 24,000 m*/D
5. mthies, 9.0 D) 30,000 m¥D 13, yupdsandunn (P 5,000 m¥/D
6. ML (oD) 36,000 M¥/D s 243,280 m¥/D
7. n.ne3, 9. (as) 6,000 M¥/D @ suuidahidsilidusuy (1 ssun)
8. na.nz, 9.4 (oD) 6,100 m%/D 1. usEER (AL 41,000 m¥/D
9. NuAR (AL 17,700 m%D . 3 X
10. BunEMI (M), 90380 (AS+CW) 400 m*D 1. 2.8M5UMs (AS) 525,000 m*/D
11, munsed (A 12,000 m¥/D § o 809,280 m¥/D
12. sun.Bmzia, .04
» wngiuni (As) 1,667 m*/D o :
o WA (As) 2,895 m%/D " W = mnadua
13 muwnlug, 9.8 (SP+CW) 138000 m*/D . oun. = pvimainadwhua
5 ow. = svimadnsdnsaria
14, WA 0 35000 m?/D i e
15, wu.gean Gamdilsann) (A0 3,200 m%/D oW = sz Constructed Wetland)
it 349,912 m*/D RBC = szuuusiniuanm (Rotating Biological Contactor)
@ suvinied i . oD = muwhimhdeuuuaasnuidn Oxidation Ditch)
AS = muuuSivaiinadasd (Activated Sludge)
1. MUNT (SP) 12,000 m%D SR ¥
2. maUnmnil (SP) 27,000 m¥/D AU ¢ dusuy 9wy
3. MU (IAorassTnT ) (AL 4,600 m*/D U}ﬁ“‘f"ﬂ 5 8 sy
o 43,600 m*/D sgswihaisaing 1 Ry
v unidnlasams x 3 @y
sy 393,512 m¥/D P o 16 mw
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fegnafumsiansveznanain 2 wis leiun warasune ngammamuns wasdminszees Tnei
WAARBAY bASUAIINTINTDAINYUTENBUNIS faunlunanisdnnisvegnanaindoudfunis
wfaemauarazrsenalinsuis 50 wnvesngammumuasioly Tuuneiiuidmiassoedldsy
arusanfleainesinsudmsdiudminszees way 18 mauta davilaeanisdanisusssoudumg
wasihaszanlivsslod InekadhmneasuesnanaiiniilUgvauianaulivdequdnelu 5 U dnsy
nsimwImMInIsaieUsElerianegnaain lelinsnwinmshveenatadinlungiauudsgy
Lisduiagivlunmsinde mathuszwanafndilidaanteaduauuiusmenuusaeaes
danfmundulfiden swdddldsamietuusznaunisdiumalulaBnisdanisvesiislunay
iaUssmaionisnsfmanainesnanszuuiiiothnduslivsslevililsuniiae

fauifirunmssiflumsudlatiymessnanafinvesUsanelversysvaunadusaluseaunil
wagasnduseslasuanusiuiiennynaindiu fan1Asy MAENTU MAUTEAITY LAvaIANTaLY
Tidansuifelunsiuadeumsdniunuiansveznanadnlidulunudmnefidmun aeld
Roadmap M33ANSUgENaIaRn w.A. 2561-2573 AawuinnaATegnaviyuisy (Circular Economy)
dieliiminensfianunsathndufunldusslodogaduan antlymussnanadnludsundeuiauuun
uazlungia nioufunmsdnnisduadeuuuudBulsituyuuu dn wagdsemasioly

100% of target plastic wastes
to Circular Economy

@ Target

mmary of
1. Reduce and stop using e e o " \
single-use plastic targets by replacing ing to meet @ + Reducing and stop

with environmental friendly products. using other single-use plastics

2. 100% of target plastic wastes to
Circular Economy.

Stop using in 2019 Masagament
- Cap seal
- Oxo

- Microbead
- Foam food container

- Plastic cup < 100 micron
- Plastic straw

Stop using in 2022 [
- Plastic bag < 36 micron

+ Monitoring,evaluation and review
Roadmap and Action Plan /
o + Develop recycling plastic

for environmental

friendly plastic products b by \

' Establish Subcommittee/ Working groups
« Develop Roadmap for Plastic Waste
Management 2018 - 2030

0.5 mllllnn tons &
2 million ton:

or 12 %of the = = = = Problems of

total waste

generation Plastic Waste

in Thailand 0 “'%
[l
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U 2562 4n15UNY1IN0IUNTIENIINITINEAST
MUUIHINNVRLINgSURTIENUTEINALNGR 37 Useine
Usgne 5 arduusn lawn ars1sasguseysuluy
wialde Buifle wosnll uazluuausd mudiiy Uidi
W Ingdunsenensinyasiidnunu 167 usem inns
WnTIw 131,148,436 Alansu wnltuanasaint 2561
(anavdoray 17) asiadiiiusinansiiti 3 dduusn
loun ansidadvity (Herbicide) anstasfiuuagingn
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sty (Fungicide) wazansmdnuuas druanshaadl
oA asTadnaiidadngity (Microbial Pesticides)
wazarstinm laun asilsluy (Pheromone) d1msu
maTinggunsedinnsly 3 vlia TUsumunisu
wail lnalvliwm (glyphosate) 25,106,612 Alan3u
W151men laraslse (paraquat dichloride) 9,943,933
Alansu wazmaeslniwea (chlorpyrifos) 1,015,773
Alansu Famnseil 5-8 (nsudINISINYAT. 2562)



aswn 5 Usurtumsunnaistaid U 2562

aaun Us:inNyov30nsuasig Jsuneu (nn.) yam (uIn) asaAry (nn.)

a13MAnLuas (Insecticide) 16,897,636 5,548,983,930 5,436,583
2 astesiulazindnlsaiy (Fungicide) 19,334,856 6,642,212,545 12,321,457
3 asmanivig (Herbicide) 88,846,605 8,055,417,530 53,857,690
4 a1sndnlsAngity (Acaricide) 1,590,482 311,030,218 620,411
5 #13AIUANNSLASYLAULAYEINY (PGR) 3,270,277 348,456,010 753,415
6 d1sfindany (Rodenticide) 187,000 36,739,448 149,600
7 aInnAnvresllazneenIn (Mollussicide) 254,874 29,477,429 63,687
8 a133uATUNY (Fumigants) 740,863 142,539,981 474,925
9 ansmdnldineunes (Nematocide) 25,843 14,400,188 2,791

394 131,148,436  21,129,257,279 73,680,559

MswoA 6 USUrumstndnaissonw U 2562

aaun UsHnngon30ndunsie Jsuatu (nn.) yaA (uIn)

mimﬂm%mmﬂmm (Microbial Pesticides) 153,613 39,301,076
974 153,613 39,301,076

aswA 7 Usutunistndnaisnolnil U 2562

ddun Us:lNNyov30nsuasig Usuntu (nn.) yam (uIn)

a1snLstuy (Pheromone) 6,000 139,352
594 6,000 139,352

MsA 8 USurumsiniidndanduasigsnnans1d 3 sla U 2562

anaun 3005u0sg Jsuntu (nn.) yaA (un)  [a@sdrAny (nn.)

Inalwen (glyphosate) 25,106,612 1,341,616,107 12,729,949
2 maaslninea (chlorpyrifos) 1,015,773 188,286,055 717,026
3 W151men laraslse (paraquat dichloride) 9,943,933 794,856,811 4,210,287
59 36,066,318 2,324,758,973 17,657,262

17 : NSUIVINITNYNT. 2562
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(Nationally Appropriate Mitigation Actions: NAMAS)
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Useinalneaga u1sannidunistan1uiansua
Tunsanfneideunszaniiviunzauvesuszind (NAMAS)
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Contribution: NDC)
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1. 71599911 NDC aUuu3uuse (Updated NDC)
vasssndAlng

d1nuEle VLA UNUNINGINTTITUYA

Lagdsuandeuoy seninedniunisdasin NDC
atuU$ulss (Updated NDC) vosuseineilng Lilednds
Wdsdriniavisniseydyyranussv1v1iiinae
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YoaUsEna WneiinsdnussuaneyineuY Wi 9
2 ads dloYuil 16 manen 2562 uagTuil 8 woAInew
2562 LilennIouaruaniUdsuanuLiiudoUssifiu
fiFasusuUsslu NDC atiuufudss Tuvefinnsan ($19)
NDC aduusuuss (Updated NDC) wasuseindlng
nowauesanmzynURTNEMTUMTUsTYRRYRYN
a‘wﬂismmadﬂﬁa&JﬂﬂiLUﬁ&JuLLUaﬂamwgﬁmmﬂ
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RIMALANNTINLDTENINUTENA LasAnENIINNIT
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eulauaneAuy guuTiieRasunliauiurey
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1 2 4 seouaNUMSNILaWUYoUs:INATNg
U 2562

d1nauuleuIgLagUNUNINGINIEITUYA
wazAsnndonog seninanissusutayaibety
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Usznoume lassasiulanidu nsaningiTounsyan
nsUfufidenanszny uazusegdla/iadeaiionis
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NISANTULIULWUDIUAIISIUITD
chuQ'ISIUé'iauuUaoaquﬁmn'mn
Audnidegusu

Uszalnela lidnenduseninuanaslnss

(Paris Agreement) wagaunnastasinatsauly
dletuit 4 waednneu 2559 Ausnasudadiunsey
ausandolunisuddagninisidsuslasann
i Alagn1Tanfi1giIaunIEANINUAaLUTEINA
waziin1snenuleyasesydyyrandsevviineiy
ﬂﬁiLUﬁauLLﬂaqaﬂwwqﬁQWﬂWﬂ (United Nations
Framework Convention on Climate Change : UNFCCQ)
Usewalvglddadmnensiidusufivssmaiun
NDQ) ag
A1 9UulgUILATUNUNSNY NS TINT 1AL

(Nationally Determined Contributions :

Fawndeulddarhunuiitinianisanfigiounsyan
yaaUszIne U 2564-2573 Faldrvualanuinisdanis
Youdsiil1mnganinusounszanvinnu 2.0 aIuduy
arfuaulaeanladifieuin (MtCO,eq) Tngudaiy
AsTansveziuduied 1.3 MtCO,eq waz
Asdansndesinuatanuned 0.7 MtCO,eq
Fsnnuznssumsuleuiensidsuuvasanmgiionnia
uwismnilunisussuesd 2/2560 dotuil 13 nangau
2560 waunurglinsumrvquuaiwiduniigau
HSuinvounanlun1sdnvitunudgianisaning
ISRUNTEINAIVINTIANITVRUF sy U 2564-2573
1AYAINUANINTNITIRAILIT0anA 19150 UNTE AN
avmsianisvesdeyuruaadiimun Ssiidmneg
UBnainmsanfnedeunsyan (s 10)

mMsA 10 WhKueUsutuMsaanndidouns:on U 2564-2873

UsunrunisaaingiSouns:on (Wudumsuaulaoonlgdifisuiin KtCO,eq) (a:au)

ANUNKUNY

WnuneUsuned

A1SAANIYLSAUNTLAN 0 50 100 290

(ktCO,eq)

HHH e HH e T

500 660 830

1,000 1,160 1,323 1,480
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Tud 2562 MrrunnsuaIuauuaiiy 17dnns
ANduULHUUJURNITanN 19158 UNTEINA1U
Asdanisveadoynvy (We. 2564-2573) k1w
anuureulngauraynssuNINsIUAsULUasan ™
AIIN1AATUNITYTUINITULEUIBLAZWHY kAL
AuznssumsuloviensiuAsuLlasanimgfionnie
ail walon Usedng wWansTa seauneniguuni
Dudsesu uda el

1. msatiununelalasinsnisdnnisusads
wUUNALRE U Rean BT ounsan (Integrated Waste
Management for GHG reduction project) sga1u
1UUIIANIANNTILDTTNINUTE AT I UL
(GIZ) Bafiinguszasdudnifieatiuayuiuinisnisan
fngiaunszanluaivinisdanisvesdelulszinalng
mudelauensildiusiufivssinaiivun (Nationally
determined contribution; NDC) iauﬁqaﬂ’uayu
nsfiuauiaenadosfuunuljiinisaniie
LRUNTEANAVINTIANIT VDAL YLYU (W.A1. 2564-2573)

1.1 n1sfusAdaunisdiiuaudiunig
Wasuuasanmaiennagszaudminuassiesiy
1.1.1 diuuanslunisusnisinnig
YorgUBUUUUAIS VBN (anfmiFeunsyan) lufiud
osAnsUnAsesdIuTiRshY (aUn.) thiaaileveenallg
aun. Buq lnednden eun. thsesdmsunisuims
Fansduinderurufio mAuiauaTuAsAIIIA S
uATEsI Beldanfenariiy wazdnrhderivun
nsi1dsiivineilassnige iefinwideyafiugiu
(Baseline Study) yasitui Savduunuuimssanis

ihdsguruuuunaunauissruUluiiufithies Tned
wnsmsuaziminevesnsaniiniSounsyan T
uNLIUUsEINAluNISATLNS

1.1.2 Anwraniunisalnisianeine
Sounszanndeuernisdasefniounszaning
(Emission factor) 91nszuuviintndsuuvegiui
(On-site wastewater treatment) luuseine hudaumils
TumsiantaiaualuyynI9ulauleg 11MSNIT ASAIUUA
mmgmiumsamﬁ”’mL%Emmmmmiwuﬂ’]ﬁmﬁwL?m
wuvegiul numudeyaiisafuaniunsainisians
thidyuauiessuutiniidouuuegiui

1.2 AN inTenulazudey

FTIWDINTAAMINUTZUNANITALTELY

1.2.1 WAIUT2UURTININ T1897U Lag
Mmugey urUssdiunanisvaununsiausau
fiuszmatinua (NDC) dnsudndfinseunszan
LAUINTNITNITANA YL IBUNTEINAULNUUJTRANS
anfsaunszan @w1veads) Lo

1) dan1sUszyungugoniiie
NUUUNUIY ANUSURnteuTeInATieates luns
TU3nwileRmuIszuURTIT TR 189 LasmuEay
(@vvede) (W8 2562)

2) Ian13UsEYBIU{URNNSg
ieadrsnnutlalunissisnuuazdoyaianssy
fimhsnufesenudmiunsiahiaiiudeunszan
(@vvedide) audemvualui 2006 IPCC (WounAL

2562)
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3) dansuszyunquges (NS
AIUANUATIY BIANITUTMITTANITATTOUNTEAN
UNFCCO) Tunmsguuamsiivsnzandmiunsdnii
Standardized Baseline dwsuavveads (Nsngiax
2562)

4) dan13UsEyBeUfunnng
ionumuuaglidofniudonvumesy QC dmiu
N15518UURYIRVITBUNTEIN (@1v1004EE) (AA1A
2562)

5 dan15UseyBauunnng
Wowmuiszidsuizide (Methodologies) d1w3u
UIRTNITAaRNEIsaUNIEaAn (NDC mitigation measures)
auinulfuRn1Tani1w5eunsEan (a191v8Lde)
(W AInIeu 2562)

12.2 Usuugaiaiesile ECAM 2.0
WensAwans1nIounszandinudndoyumy
dielvanunsaneulandlunssemunadsiuiifet
YIunaunsuaesinoisaunszaniagnIsAIuANNANIY
Tunsvidatidsnuuansuousi

1.2.3 Wauiedesilolunisiiuiudng
fiw%msﬂﬂﬁﬂﬁ"}Lﬁmgmuﬁmmmﬂszmama IGE
wansHanIsMSnTAUIMstiminder (319)
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Aruinstdaindeguru Tsendunddueiosde
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Feduyuilnzauasdunsdaaiunisifiussuuiide
ihidsvesesdnsunasesdiuiesduliiiuszansam

13 nmsfauiuinsnisiudngainlunis
Uimsdansiideyuaueehadiy
SonsppBsuftRnmsnpsmaiadnonm
Tunsuimsdanisindsguusd 1edaduiiiossau
AuAnIINgNsRrdluarinisianisiiuag
dndegury dvduiauiuuaninisuinsinng
51L?‘IEJ?;MJ‘WUEN‘U?%LﬂﬂLﬁaLmeﬂmWﬂuﬂﬂﬁ]ﬁu wagyn
wINeN5InNIssULULlng w3e Game Changer
dmfumsdamstnideyumy
2. nsanfiuaulasinisiauissuudaiu
wazsIUTINtayatydfiiviounszanveslssinalneg
nsuvanuaiuldsuneunnglmlugsiusudeya
n1sUeudeyaiiiszuu (Data Entry Template: DET)
Mnmhsnuiiieades Mluduteyaveninderuyy
puLuunesun1snsenteyaianssy faonndesfiy
SEUUFIUTaLaaNTaumn AT TN 19130UNTEANTB
Ussinelne (Thailand Greenhouse Gas Emissions
Inventory System: TGEIS) w%’amﬁy’qmswaauqmmw
Joayanoudeludsdinauulevisuazununingins
s33uvAnazdanindouiotrluldlunissisau
AuA1IntlunsInindytn 1wiTounszanuas
nsLiuuiunsanineiseunsyansie 2 U Biennial
update report: BUR) vesUszmdlneedradusyuy
msiiunmiudusely NIUAIUALNANYILENUAD
Tasanisneldunuliiinisaniigisounszanaiv
N153ANTSTORFLYLTU (W.A. 2564-2573) Aaly
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AMOSUNYFAWNA

Ago AwANMudonnu Awnmulng
As Arsenic a9y
AS Activated Sludge syuuwdnAfnadng
AL Aerated Lagoon FEUVATZLALDINTA
BOD Biochemical Oxygen Demand ﬂaﬂuﬁﬂﬂiﬂiugﬂmi@uw%ﬁ
cd Cadmium uAALE
ct Chloride Aalsn
CN Cyanide loelua
Co Carbon Monoxide AsUBUNOUBN YA
Cr Chromium 1Asille
Cré* Hexavalent Chromium Iasiflpuengnaun
Cu Copper NDILAY
cw Constructed Wetland seuulaUsehivg
dBA Decibel A LATLUALD
DO Dissolved Oxygen Vsinmeendiauazaneii
F Fluorite anﬁﬂ,’ifﬁ
FCB Fecal Coliform Bacteria nstutounuafidonguiidalaanosu
Fe Iron wan
Hg Mercury Usan
HM Heavy Metal Tavgntin
Leq Equivalent Continuous sedudosade

Sound Pressure Level

mg/l Milligrams per Liter Hadnsusiodns
ml Milliliter Naddng
Mn Manganese Nl
MPN Most Probable Number FBmsmsuudeuuaiise
MWQI Marine Water Quality Index é’fﬁuﬁﬂmmwﬁmma
MSBR Membrane sequencing batch reactor syuuduealens
ND Non-detected psaliny
NH,-N Ammonia - Nitrogen uoslude - lulnsiau
Ni Nickel Unifia
NO, Nitrogen Dioxide falulnsiaulaenlan
NO', Nitrate lunsm
NO™,-N Nitrate — Nitrogen Tunse - lulnsiau
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mdo FAwAmMudonnu Awnnulng

o, Ozone finalolau

oD Oxidation Ditch FTUUABDNIULIBU

Pb Lead e

PCBs Polychlorinated Biphenyls asnad

pH Potential of Hydrogen lon Anudunsa - Ang

PM,, Particulate Matter 10 Micron Auazvopsuumdn Wdurgudna
laitAiu 10 Tupseu

PM, Particulate Matter 2.5 Micron Auazopsuundn Wduraudna
TaliAu 2.5 luasou

PO,-P Phosphate — Phosphorus Woawn-woanada

ppb Part per Billion duluiuaudiu

RBC Rotating Biological Contactor izuuuﬂiumgu%’;mw

Roadmap | Roadmap wNUTine

SBR Sequencing Batch Reactor syuulealons

Se Selenium CRIDEN

S0, Sulphur Dioxide adamesinoonlen

SP Stabilization Pond FTUUUBUT LAY

SS Suspended Solid A13UVIUNDY

Std. Standard ANATEIU

TCB Total Coliform Bacteria nsuutounuaiidongulnaosusismun

TDS Total Dissolve Solid USmasansiavandiazanele

Temp. Temperature BRI

Total Cr Total Chromium IﬂiLﬁﬂmﬁwmm

TPH Total Petroleum Hydrocarbon WNnsideulalasarsuausiy

TSP Total Suspended Particulate Matter Auazosasiuvwinliiv 100 lupsou

VOCs Volatile Organic Compounds ansounidsziedgluusseina

WEEE Waste from Electrical and sniesedldlwiuazgunsaldidnnsetdnd

Electronic Equipments

WG Waste Generator dnenuinvoude

WP Waste Processor guthdnddn

waQl Water Quality Index fflnanwuvasiinu

Zn Zinc fangd

ug/L Microgram per Litre lulpsnsumedns

pg/m? Microgram per Cubic Meter lulasnsusegnuianians
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mﬂigﬂuqzumwﬁq
Tuuvidathiafu yansradaiiiusnasgiuy Sy
(mg/0)
wshini azwuide aludles o A 1 gushnd
cd ND - 0.05 <0.005, <0.05
(5.A._0.05%%)
Total Cr ND - 0.009 <0.05%* linugansreafaiiiuinasgrum/aitam
Mn ¥ ¥ y
ND - 1.9 <1.0 withd azwudulmiila .8 2.8 (na._1.9%%)
0.6%(1/173)* : -
Ni ND - 0.009 <0.1 laiwugemsaaiafiAusnmsgiusy/ddam
Pb ND - 0.011 <0.05 laiwugeamsaaiafiAusnmsgiusy/ddam
Zn ND - 0.467 <1.0 Liwugansretaiiiusnmsgusy/ddam
Cu ND - 0.011 <0.1 laiwugamsaaiafiAusnmsgiuey/ddam
Hg ND - 0.0016 <0.002 lsiwugansiadaiiiuinasgru/ddam
As ND - 0.009 <0.01 Liwugansretaiiiusnmsgusy/ddam
NUIBLAG

P

o cnuasgiun Cd laifiu 0.005 mg/l nsdhirfisienunsesns laifu 100 mg/t

® AunsgIu Cd by 0.05 me/t ns@ihdifinunsyene Wund 100 meal

o * Spyazveanansraiafiiunnsgus ('«TWuauﬂwsmﬂﬁmﬁlﬂﬁmmgﬂuﬂ/’«hmumsmﬂﬁﬁ’mﬁy’wm)
®  *ANgagn

o o Hudnsnsgiug 109 Cr aliaBnennidunt uinamsliaseiiy Total Cr Sesaudiunn Cr ifmun

® ND= non-detected (m53akainu)

Cd <0.001  mg/l Zn <0.1 mg/|
Total Cr <0.01 me/l Cu <0.01 me/l
Mn <0.1 mg/| Hg <0.0005 mg/l
Ni <0.01 mg/l As <0.01 mg/l
Pb <0.01 mg/l
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mMs N-4 wan1sasdv3ausunrulak:kiinua:usURGTrYKAULKEOUNNIANATD

Nﬂﬂiﬁﬂu@:}mﬂﬂﬂﬁﬂ
Tuundaniianu ansdaninuLnsgIuy Jlgm
(mg/0)
Cd ND - 0.001 <0.005 ,<0.05 liwugamsrataiiiusnnsgus/diam
Total Cr ND - 0.02 <0.05%* liwugansaafaiivanasgius/aiam
Mn withdn a.vuesled a.vaudn w.inesysal (a.a._4.6%)
ND - 4.6 <1.0 ¥ AT
1.19%(2/189)* w1y Ynwaithvindu e.dles a.ayvsanas (w.a._1.06)
Ni ND — 0.009 <0.1 liwugansaafaiiuanasgium/aiam
Pb ND — 0.022 <0.05 liwugansaafaiivanasgius/aiam
Zn ND - 0.62 <1.0 liwugansaafaiivanasgium/aiam
Cu ND - 0.016 <0.1 liwugansaafaiiuanasgius/aiam
Hg ND - 0.0016 <0.002 liwugansaafaiiuanasgius/aiam
As ND - 0.009 <0.01 liwugamsaataiiiusnnsgus/diam
N
o dnunasgiun Cd litfiu 0.005 mg/l nsdifisinnunsesna laiifu 100 me/t
o dnuasgiun Cd laifiu 0.05 mg/l nsdithiifiarminazdna hiundh 100 mg/l
o * Sogazveanmansraiafiiuinnsgiun (uunseseiailildinesguduunsesainim)
® **angagn
o o Juengnnsgiu ves Cr vdladnendnidusi uinansiinsigidu Total Cr esauuSana Cr vimun
® ND= non-detected (n33aliinu)
Cd <0.001 mg/l Zn <0.1 mg/l
Total Cr <0.01 mg/l Cu <0.01 mg/l
Mn <0.1 mg/l Hg <0.0005  mg/t
Ni <0.01 mg/l As <0.01 mg/l
Pb <0.01 mg/l
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1S N-6 wan1sasdvIausurulakskunua:usundUrykilutkaounnna:Susonidgvikiio

IATFIUAMAINUN
4 '
Tuuvdeuniiafu 3anTIvdInAuNIRsgIuey Algm
(mg/V)
Cd wshindd Ui d Srusnans sy 9 anseln e g 9.45uns
ND - 0.008 <0.005, < 0.05
0.79(1/150)* (5.A._0.008**)
Total Cr ND - 0.048 <0.05%** liwugansaainiitAumnasgum/ditam
wiamzAnd ©.18e9 9.uAs5EN (@.A. 1.79)
Mn wiind1® ey A.a3uni(aa._1.39) a.des 2.45uns @a._1.85%%)
ND - 1.85 <1.0 . § o
3.3%(5/150) waitha11 o.lee 2.n1WEUY (W.a._1.34)
withiden o.usle 2aumanseu (nn._1.01)
Ni ND - 0.03 <0.1 liwugansrafaiiAumasgius/ddam
Pb ND - 0.049 <0.05 liwugansaainitAumnasgum/ditam
Zn ND - 0.85 <1.0 liwugansiainfitAumnasgum/ditaym
Cu Wi1amzABd 0.1809 9.uATINYEN (@.A. 0.15%%)
ND - 0.15 <0.1
0.79(1/150)*
Hg ND - 0.0016 <0.002 lﬁwua}mmuﬁﬂﬁLﬁummgm“ﬂ/ﬁﬁmm
withiag 8.ffeq 9.8 (1.1._0.014*%)
As y
ND - 0.014 <0.01 with@nsIy 8.11gwu .uATNUN (N.W._0.011)
2.0%(3/150)* 3 e p
Muawns vthssuuidaldearannide a.anawas (nw._0.011)
VU0

P
a

® cnumsgun Cd laitAu 0.005 me/l nsdhirfifinnunszdne laifiu 100 me/t

® Awnsgu Cd Bifin 0.05 me/l nsdlnfifiaaunszeng iundn 100 mg/l

o * Spyazveansnsrianifiunnsg s (waunsesadaildliuinsgiu/Anunsnsiainiomn)

® *AEEn

o = Fuawnsgium 283 Cr sladngrdu winansiasizidu Total Cr Fasauu3unm Cr visvun

® ND= non-detected (n529kainv)

Cd <0.001 mg/L Zn <0.1 mg/l
Total Cr <0.01 mg/L Cu <0.01 mg/L
Mn <0.1 meg/l Hg <0.0005  mg/l
Ni <0.01 mg/l As <0.01 mg/l
Pb <0.01 mg/l
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mMsW N-8 wanisasdvdausutulak:kinuazusuAbUykiluKkaouNNAa:3uoon

mmsg’mqmmwﬁ"l
Tuumdaifafu yensrdniihiunasgusy ity
(mg/)
Cd ND - <0.005 <0.005 , < 0.05 Liwugansaiaiiusnmsgius/sitaym
Total Cr ND - 0.0194 <0.05%** Liwugansredaiiiunasgiumy/didam
Mn ¥ «
<0.1-1.24 <1.0 winseeed 0.1309 2.59889 (W.A._1.24%%)
1.19(1/94)* -
Ni ND - <0.01 <0.1 Liwugansaiaiiusnmsgius/siaym
Pb ND - <0.01 <0.05 Liwugansredaiiiunasgius/diam
Zn ND - 0.68 <1.0 Liwugansredaiiiunasgium/diam
Cu ND - 0.031 <0.1 iﬁwuqmmiaai’mﬁLﬁummiﬁmﬂ/ﬁﬂmm
Hg ND - 0.0015 <0.002 liwugansaiaiiusnmsgius/sitaym
As = <0.01 .
NUBLNR
® funasgus Cd liAiu 0.005 mg/t nsdithitiaunsyane lahiin 100 mg/l

AMSgIUY Cd L 0.05 me/l ns@ithidanunsedng Aund 100 me/t

* $pyazvnInIsnTIiafiiunnIgIue (a‘l’wmumimaﬁl‘fmﬁlﬂﬁmmsgwﬂ/ﬁ?ﬂmumimaﬁmﬁwm)
BGRGNG

o Budnannsgiu ves Cr aladnenndurt winamsieeeidu Total Cr femamuiane Cr favun
ND= non-detected (n539kinu)

Cd <0.001 mg/l Zn <0.1 mg/l

Total Cr <0.01 mg/L Cu <0.01 mg/L

Mn <0.1 mg/l Hg <0.0005 mg/l

Ni <0.01 mg/L As <0.01 mg/L

Pb <0.01 mg/l
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(mg/V)
Cd <0.001 - <0.005 <0.005 , < 0.05 liwugansretaiiiusnnsgius/dtam
Total Cr <0.004- 0.010 <5 liwugansretaiiiusnnsgius/dtam
Mn <0.005 - 0.63 <10 lainuganmaiaiiiuanasgue/ditam
Ni <0.005 - 0.02 <0.1 liwugansratafiiusnasgiusy/dtam
Pb <0.005 - 0.01 <0.05 liwugansratafiiunasgiusy/diam
Zn <0.005 - 0.609 <1.0 liwugansretaiiiusnnsgius/dtam
Cu <0.003 - 0.018 <0.1 liwugansratafiiusnasgiusy/diam
Hg <0.0005 - 0.0016 <0.002 liwugansretaiiiusnnsgius/dtam

As VglaaUaal Uinaaasdilss 8.iled 2.49wa1(a.n._0.011%)
i <0.01 - 0.02 <0.01
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° AR5 Cd WiAu 0.005 mg/L nsdhifideunsyens Ly 100 me/tl

¥
o

° AR5 Cd LA 0.05 me/L nsdlihffinanunszeng 1iund1 100 me/L
e *Jawazveansnnninfiiuinsgiun @uwunseraianldldinensgu / Suumsesniaiomn)
®  *agugn
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MsW N-15 szuutvatindesougusu

szuuiminide Usziamszuy | adwawnsalunis | aanuetaguu
soe¥utide
GRURGLHER R
1 RGN EY AL 55,000 WAUSTUU
2 NULTFBIIY AL 27,200 LAUTTUU
3 Ve.LdENY 2.1989518 SP 4,363 9EENINNRAINN
il AU AS (SBR) 10,000 LAUSTUU
5 YU NELYN SP 9,700 LAUSTUU
6 NU.a1UN Sp 12,300 LAUSTUU
7 N SP 8,259 AUTEUU
8 na.gluvigsnil sp 8,400 WAusEUY
9 WIRTINED sp 28,000 Ladifiusyuy
10 74610 Sp 5,400 LAUSTUU
11 NU.Wdan 2.010 SP 11,000 AUTEUU
12 NIUNINT AL 12,000 WAUTZUU
13 PNUASNIUAY 2.00F SP 7,164 WAUTZUU
14 VIUYUUES VUATAITIA SP 1,650 laliusguu
15 N ATLWILNYS SP 13,500 AUTEUU
16 NA.AAAUINT U.ATUNILNYS sp 500 LAUTTUU
17 Y/ gty SP 9,790 gALaN
18 NUUATAITTA AS (MSBR) 36,000 LAUSTUU
19 NUUATUZY SP 60,000 LAUSTUU
20 NU.FIUMN AL+SP 7,200 WUTTUU
21 NR.ENBI LENTIUYS SP 5,500 RN
22 VAULANTIUYS P 11,400 WAUsEUY
23 MUUUNYT oD 38,500 LWAUTEUU
24 nudnnsa (o 1 eSauiu) AS 6,000 9E5ENINN0AINN
UUNYS
25 NUAMY3 P 4,500 WAUsEUY
26 31.8199199 AL 8,200 WAUITZUU
27 VUNITEUATATDYSTEN oD 24,000 WWiusEUY
28 VIA.NTZBUNTIV ANTEUATATDYTEN AS 3,000 lalusguu
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19U syuudadnde Usziamszuy | anwawnsalunis | aanustagiu
soe¥utinide
(gnurAfianssiadu)
29 . Unusil oD 11,000 WAUSTUY
30 v Tl 2. 8m3 sp 1,000 WAusEUY
31 NU.ATLYT oD 22,000 WAusEUY
32 NUIIVY3 sp 20,000 WAusEUY
33 .0 25993 SP 5,000 LWAUTEUU
34 NUING191Y 9.579Y3 oD 5,000 WAUSTUY
35 VIU.NRYIUYI oD 24,000 CIEEANY
36 NUNYIY3 sp 10,000 WAusTUY
37 MUY VLUNYIY3 AL 17,000 WAusEUY
38 NU.UIZIUAITTUS AL 8,000 LAUTZUY
39 v Fiiussesi 1 9. Uszauasaus RBC 8,000 WAUSTUY
40 v iuszeei 2 9 Ussauasius oD 17,000 WAUSTUY
41 VRV LINYTUT SP 2,500 DE3ENINNOATN
42 NUANAUAT SP+CW 16,000 AUTZUU
43 RS 2. ANAUAT SP+CW 2,054 LAUTEUU
a4 .gA5514 SP 43,902 LAUTEUU
a5 YU UATNUY Sp 8,600 gnLan
46 NUVBULAY AL 78,000 EIEANY
a7 Ny U 9. vBULAY SP 2,500 aEEnINneaing
48 o Inauitde 2.4mansau sp 1,500 Lsiiuszuy
49 NUUMIAITAY SP 4,200 LAUTEUU
50 ne.usle 2.umansay SP+CW 880 pEEnIneaing
51 .10 A uansany - - pEEnIaneaing
52 V.NWAUG AL 14,000 WAUSEUU
53 nu.Fui AL 5,000 WAUTEUU
54 NUUATIIVELN SP+AS 70,000 CIERANY
55 NUUINYDI 2. UATIIYANN SP 12,000 LPUTZUY
56 .77l 2. UATTIENN SP 3,000 LPUTZUY
57 VIR.NATN 2.UATIIVEU Sp 400 LAUTEUY
58 o luulng 2.uATIEN - - pEEnIneaing
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szuutUaude Uszianszuu | awanansalunis | aanustagdu
3995UUHY
(gnueAnansiadu)

Ve AL 13,000 WAUTTUU
60 nLasuns SP 13,600 \AusTUY
61 NAINAY 2.g5UNs SP 500 \AusTUY
62 N.gUATIYEH AL 22,000 IERANT
63 NUATUITIU 2.9UaT1¥57H Sp 18,000 WAUTTUU
64 N.ulass SP 7,246 WUTTUU
65 NU.FIUATY Sp 12,819 WAUTTUU
66 NUYNAINTS SP 8,500 WiusEUy
67 NULATATINY - - agsgninaneaing
68 BUR.YAY3 AS 22,500 IEEAN
69 nuwilatiag 2.vau3 Sp 5,380 WAUTTUU
70 NULATIIV 2. 98UT oD 18,000 WAUTEUU
71 nuvaNaty 2983 AL 7,500 CIERANT
72 | dewinenld (¢ Inyndinauny) AS (SBR) 23,000 IERANT

2.98U3
73 Wesinewnile (1. innusslng) AS 65,000 IERANT
2.98U3
74 natuaugy (16) 2.vay3 oD 9,000 WRusEUY
75 VAL UAUEY (1ile) 2.9aY3 ol 14,000 WUSEUY
76 VIR.UIGET 2.AU3 AL 5,400 RN
77 UREIEK: AL 41,000 Liiuszuy
78 N6 U 2.55899 oD 8,000 WiusTUU
79 VUUUATNA 2.52809 AL 15,000 WusZUU
80 NUFUNY3 SP 17,000 LAUTZUU
81 N3.U94 2.IUNIYT SP 4,500 \AusTUY
82 YU AZLTUNTT oD 24,000 WAUTTUU
83 719.UN9AA 2.2LTUNTT Sp 5,000 WAUTTUU
84 2.aYNsUTING AS 525,000 Gk
85 e 0le (@.1nznzdv) W 200 WusTUU
2.43184 5511
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szuutninude sziamszuy | anwawnsalunis | aanustaguu
sassulde
(anurAflunssadu)

86 NUINTEYY (meazly) oD 8,650 LAUSTUU

2.431995574
87 NuMealy (vidmeu) oD 2,400 WAusEUY

2.471995574
88 NULNZEAYY (ML) oD 6,000 LAUTTUU

9.431495574
89 VIUYUNT SP 12,000 laliusguu
90 PUUATAITITUIY SP 33,700 WAUSTUU
91 VY989 2. UATATEITNIIY RBC+AL 10,000 WAUSTUU
92 n.U1999 2.040 oD 30,000 WAUTTUU
93 VUQR 2.0400 oD 36,000 WAUTTUU
94 VRLNYIU 20N AS 6,000 WUSTUY
95 na.Ngy 2.0400 oD 6,100 WWuszuL
96 NUAT 200 AL 17,700 WAUSTUU
97 BUR.B1IUNE (1NEAT) 9.n587) AS+CW 400 LWAUTEUU
98 na.nsed AL 12,000 Wusyuy
99 BUALTIMZE (MAETUNS) 2.4 AS 1,667 WUSEUY
100 DUMLTINZLE (MAUINT) %.QLﬁm AS 2,895 WAUTTUU
101 NUIALAY 289987 SP+CW 138,000 WAUSTUU
102 VDGR AL 35,000 LAUSTUU
103 . Upandl SP 27,000 laliusguu
104 Nugran (DIradlsaens) SP 3,200 LAUTZUU
105 u.8zan (ARYLansITuIsIY) AL 4,600 lalduszuu
106 vy, Enszen) AS 30,000 usyuy
107 AN, (VDIUUNT) AS 200,000 WUSEUY
108 ANy, (Seulngduns) AS 40,000 WAUSTUU
109 . (1)eA3) AS 65,000 EIERANT
110 ANY. (AUDIUU) AS 157,000 LAUSTUU
111 . (3R9n3) AS 150,000 WiusTuy
112 AN, (AULAY) AS 350,000 WAUSEUU
113 ANy, (U1930) AS 120,000 WAUSEUU
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