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Preface

According to the Enhancement and Conservation of
National Environmental Quality Act, B.E. 2535 (1992)
Section 53 (9), the Pollution Control Committee is responsible
for preparing an annual report on Thailand State of Pollution
for consideration of the National Environmental Board and
for public information on the state of pollution, problems,
impact and management of the pollution in the year.
The purpose of the report aims to raise awareness among
stakeholders and to promote their involvement in
environmental conservation. Moreover, the information
provided will be useful to relevant organizations in
planning pollution management so as to protect the good
quality of the environment for the next generations in line
with the context of country development for stability,
prosperity and sustainability.

Thailand State of Pollution Report 2017 has been
prepared and printed as a concise summary report.
The report includes the significant issues of the
environmental quality and pollution state of each
environmental issue, causes and factors affecting the
quality of the surface water, coastal water, groundwater,
air quality and noise level, solid waste, hazardous waste and
hazardous substances. Proposals for pollution management
are also presented in the report including important
incidents concerning pollution problems in 2017 which received
public attention. Detailed information on the environmental
quality and pollution state, complaint management, law
and delegated law concerning pollution management,
national budget concerning environment can be found in a
compact disc. Both parts will be publicized via e-book, QR Code
scanning and website of the Pollution Control Department.

Lastly, | wish to express my appreciation to the
organizations concerned for their support of information.
My thank goes to the Committee on Thailand State
of Pollution Report, members and advisory board of Pollution
Control Board and those who have shared information and

given suggestions contributing to the success of this report.

0 St~

(Mr. Wijarn Simachaya)
Permanent Secretary
of the Ministry of Natural Resources and Environment

Chairman of the Pollution Control Committee
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STATE OF QUALITY OF SURFACE WATER,
COASTAL WATER AND GROUNDWATER

The trend of surface water quality of which the water quaity has a tendency to become worse are

Countrywide the overall surface Lower Rayong River, Upper Rayong River, Upper Phangrad River,

Welu River, Ping River, Bueng Boraphet Swamp, Phong River

water quality has been improved. , , ,
and Upper Langsuan River. Water sources of which the water quality
Some water sources has become had been poor continuously and needed urgent improvement

Sllghtly decreased quality and some were Lower Chao Phraya River, Lower Tha Chin River, Lopburi River,
water sources remains Continuously Lower Rayong River and Lower Lam Takong.

. . Percentage
in poor quality. 100 2
Since 2007, among the 59 main rivers 90 -
)7/ 88 8 3 3 28 2 3 3 2
and 6 standing water no water sources have 80
been found in very poor quality. The number of 70
water sources in poor quality has become 604
less meanwhile the number of water sources 01 35 36 43 49 48 49 49 41 46 55
40
in good quality has also become less.
30
The overall water quality in the past 204
decade showed that the majority was fair
10 28 29 25 15 18 23 22 25 20 17
quality (Figure 1). The water sources which had 0 | | | | | | | | |
consistently good quality were Upper Tapi River, 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
YEAR
Khwae Noi River and Chi River. Water sources B ExceLient Goob FAIR Pook M Very PooR

Figure 1 State of surface water quality countrywide (2008-2017)
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For the water sources in each region, the water sources in the Northeastern region have better quality than other
regions whereas the water quality of the Central region continued to be deteriorated quality as same as in the
previous year. In 2017, the top 5 water sources which had good water quality were Songkhram River, Chi River, Nong Han Lake,
Upper Tapi River and Saiburi River. The top 5 water sources which had poor water quality were Lower Chao Phraya River,
Lower Tha Chin River, Upper Phangrad River, Lower Rayong River and Kuang River. (Figure 2)

Kuang River

1 Songkhram River

1) Nong Han Lake

Chi River

Pranbud & ‘ t
Prachudp Khj!gkhan
R

Upper Phangrad River

Lower Thachin Lower Chao Phraya

River River

Lower Rayong
River

—— Good
Fair
- Poor

~—— Not monitored

: S : piEn Saiburi River
#r Sa e R .
‘ Good quality water sources —< River

N
@™ Dam/reservoir w 4% .
@ Province !

—— Provincial boundary line

Poor quality water sources
0 2550 100 nu.
—— Regional boundary T |

Figure 2 Thailand surface water quality in 2017
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Poor quality water was found downstream of the main rivers which were densely populated
area, industrial area, agricultural area and livestock farming area.

The cause of the poor quality of water sources is the discharge of untreated wastewater and the treated wastewater
which does not comply with the standard to the water sources. Presently, the wastewater from 21 million households
or from 66 million population has polluted water of 9.9 million m® per day, only 3.3 million m® or 33 % has been treated
by 97 central wastewater treatment system which have been constructed and operated. (Figure 3) From the inspection and law
enforcement with pollution sources, the average of 48 % of the establishment has complied with the law on

wastewater treatment.

Location of central wastewater
Northern Region treatment system in Thailand Northeastern Region

. Wastewater treatment system already

. Wastewater treatment system already
constructed and operated (20)

constructed and operated (16)

MOST)(SP) 8259 m*/D Nakhon Ratchasima Province

(MNRE)(SP) 7,600 m*/D

12. Town Municipality of Nan

12. Town Municipality of Mukdahan (MNREXSP) 8,500 m¥/D

1. City Municipality of Chiang Mai DA 5000mYD 1. City Municipality of khon Kaen (DPT4MNRE+ 78000 m*/D
MOSTYAL)
5
2. City Municpalty of Nakhon sawan (MNRE) MSBR) 36,000 /D 2. City Municipality of Nakhon Ratchasima (OPTISP+0D) 70000 YD
3. City Municipality of Chiang Rai (OPT (AL 21,200 m*/D 3. City Municipality of Udon Thani (MNREXSP) 46,950 m¥/D
4. City Municipality of Phitsanulok (DPT) (5P) 25,000 m3/D 4. City Municipality of Ubon Ratchathani (DPTXAL) 22,000 3D
5. City Municipalty of Lampang MOSTI(SP) 24,600 mY/D 5. Town Municipality of Warin Charnrab, (MOSTISP) 22,000 m¥/D
5 Ubon Ratchathani Province
6. Town Mundpality of Kamphaeng Phet MOSIEP) 13500 m/D 6. City Municipality of Knu Mak Sua, (Fisheries+DPT) 16,200 m3/D
7. Town Municipality of Phichit OPNA)  12000mD Sakon Nakhon Province (SP+CW)
8 Town Municipality of Mae Sod, Tak Province  (MOST)(SP) 11,000 m¥D. 7. Town Municipality of Kalasin (MNREXAL) 14,400 /D
8. Town Municipality of Surin (MNREXSP) 13,597 m¥D
Town M lity of Lamph (MOST) (S8R) e
- Toun Muricialty of Lamphun MOSTSBR) 10000 D 9. Town Municipality of Buri Ram (OPTIAD) 13000 mID
10. Town Municipalty of Phayao (OPT)(5P) 9,700 m¥/D 10. Town Municipality of Amnat Charoen (MOSTISP) 12819 m3/D
11, Town Municipality of Sukhothai Thani (MOSTI(SP) 8,400 m¥D 11, Town Municpality of Pak Chong, (MOSTISP) 12000 m¥/D
¢
[(

13, Town Municipality of Taphan Hin,
Phichit Province

[t
5 13. Town Municipality of Yasothon (MOSTYSP) 7,246 m¥D
5 14, Town Municpaliy of Chaiyaphum (MNREXSP) 6,000 m¥D
g ¢
[t

14 Town Municipalty of Tak (MOSTI(SP) 5,600 m¥/D 15. Town Municipality of Maha Sarakham (MNREXSP) 4,200 m3/D
15. Town Municipality of Chumsang, (MOST)(SP) 1,650 m*/D. e 16. Town Municipality of Bua Yai, (DOPAXSP) 3,000 m¥/D
Nakhon Sawan Province o Nakaon Ratchasima Province
16 Subdistric Maricpalty of ook Eat, PN s00mID 17. Subdistrict Municipality of Th Ree, (MNREXSP) 2050 m/D
Sakhon Nakhon Province
Kamphaeng Phe frovnce 18, Subdistrict Municipality of Kosumphisai, (MNREXSP) 1,500 m¥D
Subtotal 255809 m/D Maha Sarakham Province
. Wastewater treatment system delayed 19. Subdistrict Municipality of Tha Toom, (MNREXSP) 600 m*/D
or cancelled Surin Province
e 20, Subistict Municipality of Kud Jc, (MNREXSP)  512m?D

1. Uthai Thani, Town Municipality (DOPAMMOSTISP) 9,000 m¥/D
Total 264,809 m¥/D

Nakhon Ratchasima Province
Subtotal 354,578 m¥/D

. Wastewater treatment system delayed
or cancelled (1)

Central Region
1. Town Municipality of Nakhon Phanom (MNRE)SP) 8,600 m¥/D

Total 363,178 m¥/D

. Wastewater treatment system already
constructed and operated (27)

1. City Municipality of Nakhon Pathom (DPTYSP) 60,000 m?/D. .
2. City Municipality of Nonthaburi (DPTIOD) 385,000 mD Wastewater treatment system alread
3. City Municipality of Ayutthaya (DPTIOD) 20,000 m¥D constructed and operated (20)
4. Town Municipality of Saraburi (OPTIOD) 24,000 m¥D 1. Pattaya City, Chon Bur Province |
5 -NaKlue (MOSTIAS) 65,000 m¥/D
5. Town Municipality of Kanchanaburi (DPTIOD) 24,000 m¥/D o Vit 8o Kanchanaram TR 20000mD
6. Town Municipality of Ratchaburi (DPTXOD) 20,000 YD 2. Subdistrict Municipality of Laem Cha Bang, (OPTXOD) 25,000 m3/D
7. Town Municpality of Cha-am, (OPTIAD 17,000 m¥/D Chon Buri Province
Phetchabur Province 3. Town Municipalty of Chachoengsao ©PTYOD) 20000 mYD
5 4. Chon Buri Provincial Admiristration Organization (DPTAOD) 22,500 m¥/D)
8. Town M f Suphan B OPTISP) 12500 m?, ’
oum nicalty of Suphan Bui OPe) '“Z/D 5. Town Municipality of i Racha, ©PTYOD) 18000 mID
9. Town Municipaliy of Pathur Thani (OPTIOD) 11,000 m¥D Chon Buri Province
10. Town Municipality of Phetchaburi (ORDPBXSP) 10,000 m¥/D 6. Town Municipality of Chanthaburi ©PTXSP) 17000 m¥D
11. Town Municipality of Hua Hin (Phase 2), (DPTXOD) 8500 mD. 7. Town Municipality of Map Tha Phut, (VNREXAL) 14400 m¥D
Prachuzp Khiri Knan Rayong Province
12 Tonn Mty of o i (e 1 . 8. Town Municipality of San Suk, Chon Buri Province
n Muni
(onn Municpalty of Hua Hin (Phase 1 om . Wastewater treatment system already constructed and operated (19) ~Northem area (OPTYOD) 14000 m?/D
Prachuap Khi Khan T o N - Souther area (0PTIOD) 9,000 m¥D
13, Town Municipality of 8an Pong, (OPTISP) 8400 m¥D 1. Gity Municpalfty of Had Yai, Songkhla Province (MOSTYSP+CH) 138000 m*/D 9. Sublstrict Municipality of Ban-Phay, ©OPTIOD) 8000 m/D
Ratchaburi Province 2. City Municipality of Phuket (DPTXOD) 36,000 m*/D Rayong Province
14. Town Municipality of Ang Thong OPTIAL  8200m¥D 3. City Municipality of Songkhla (OPTHAL) 35,000 m¥D 10. Town Municipality of Phanat Nikhom, (OPTXSP) 5000 m¥/D
Chon Bur Province
5 4. Gity Municipality of Nakhon i Thammarat (MNREXSP+CW) 33,700 m¥/D
15. Town Municipality of Prachuap Khiri Khan OPTHAL 8,000 m¥D ity ipality ! 11. Subdistrict Municipality of Bang khla, (MNREXSP) 5,000 m¥D
16. Town Municpality of Chai Nt OPTIAY 5800 m¥D 5. Town Municipalty of Pa Thong, Phuket Province (DPTIOD+4S) 23250 m¥D Chachoengsao Province
17. Town Municpality of Sing Buri OPTIS?) 4500 YD 6. City Municipalty of Trang (OPTIAL) 22000 m¥D 12. Town Municpaliy of Khlung, (MOSTISP) 4,500 m¥/D.
18. Town Municipality of Photharam, (DPTXOD) 4,000 m¥D. 7. City Municipality of Krabi (OPTYAL) 12000 m¥D Chanthaburi Province 3
Ratchaburi Province 8. Town Municipalty of Thung Song, Nakhon S Thammarat Province  (VNREXFix flm and AS) 10,000 m¥D. E Csh“::‘;‘u'ﬁ:”;“n”n‘z‘epa“w of Bang 5 Ray, (NFEXSP) 4400 m/D
19. Town Municipality of Ban M, Lopbur Province  (DOPAYSP) 1,000 m¥/D 9. Subdistrict Municipality of Koh Samui, Surat Thani Province Subtotal 257,400 m¥D
20. Bangkok Metropolitan - Lamai Beach (DPTXOD) 8,000 3D
¢ ) : @ Wastewater treatment system out of order (1)
-Din Daeng *%s) 350000 m/D - Chaweng Beach (DPTIOD) 6000 m¥D
- Chong Nonsi ®s) 200,000 M¥YD - Nong Khaem (OPTXOD) 2,400 m3/D 1. City Municipality of Rayong (OPTHAL) 41,000 %D
T 5
~Nong Khaem ) 157,000 m¥D 10, Subdistrict Municipality of Kra Thu, Phuket Province (MNREXOD) 6000 mYD otal 296,400 m?D
- Chatuchak (As) 150,000 m¥D 11. Subdistrict Municipality of Karon, Phuket Province (MOSTYAS) 6,000 3D N B
Remarks : Sources of budget for the wastewater treatment system construction
- Bang Sue (A) 120,000 m¥D 12. City Municipalty of Yala
" i -MOST = Ministy of Science and Technology
- Thung Khu %) 65000 m¥D - Bidge in front of Yala Temple: (MNREXAL) 4600 myD
fotnatosn " 0000 mID Chovens sesch e 3200m¥D DPT = Department of Public Works and Town & Country Planning
~SiPhaya ) 30000 D 15, Cheung Talay Subclstct Administration Organizaton (SAC), TAT = Toutsm Authorty of Thatand
Subtotal 1,409,400 m¥%/D Talang District, Phuket Province -DOPA Department of Provincial Administration
- Bang Thao Beach (MNREXAS) 2895 m¥D MNRE = Ministry of Natural Resources and Environment
. Wastewater treatment system out of order (2) - Chaweng Beach (MNRENAS) 1667 m/D DOF = Department of Fisheries
1. Subdistrict Municipality of U Thong, (OPTISP) 6,000 m¥D 14. Ao Nang Subdistrict Administration Organization (SAO), (DNDAXSP) 400 m¥/D -DNDA = Danish Intemational Development Agency
Suphan Burl Province Koh Phee Phee, kati Province o oon i ROPB = Office of the Royal Development Projects Board
2. Subistrict Municipality of Phra Intharacha, (MOSTIAS) 4,500 m?/D 15. Ban Tai Subdistrct Administration Organization (SAO), TAT) 20m¥D B ) B
Athors o e P gan Distict, Surt Than Proince M = CtyMuncipalty -SM = Subdistict Municpality
Subtotal 10,500 m¥/D Subtotal 351312 m¥D STM = TownMunicpaliy -SAD = Subdistict Adminisration
- — Organization
B wastewater treatment system delayed @ \astewater treatment system out of order (2) PO - Provindal Adninisation Orgaization
or cancelled (1)or cancelled 1. Town Municipality of Pattani (OPTISP) 27,000 m¥/D Summary : T o7
1. Samut Prakan Province (MOSTIAS) 525,000 m*/D 2. Town Municipality of Chumphon (OPTSP) 12000 m*/D
Total 1,944,900 m3/D Subtotal 39,000 m¥/D °
Total 390312 m¥/D -
Total 105 vemmrimeenie

Figure 3 Status of central wastewater treatment system in Thailand (2017)
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Coastal water quality has become continuously improved. In some areas particularly the
estuary of the major rivers, water quality remains in poor quality

The good quality of coastal water has been PERCENTAGE
increased continuously by 61 % whereas the coastal 123:
water of the poor and very poor quality has decreased gg:
3 9% and 1 % respectively. (Figure 4) The areas where the 60+
50 -
coastal water is continuously poor quality are the 40-
: : o 30
estuaries of the following major rivers: Bang Pakong 20
Estuary, Chao Phraya Estuary, Tha Chin Estuary and 13:
Mae Klong Estuary. These areas have to support the final 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
I EXCELLENT Gooo FAIR Poor M Very Poor
wastewater from the community, industry, agriculture

and aquaculture before discharging into the sea. Figure 4 State of coastal water quality countrywide (2008-2017)

Coastel water quality by area, the coastal water quality in the Eastern Gulf of Thailand, Western Gulf of Thailand
and Andaman Sea is good except the Inner Gulf of Thailand which the quality is fair. The top 5 coastal water areas of good
quality are Ao Saphli bay and Ao Thungwualaen bay in Chumphon Province, Thale Waek sea and Had Tonsai beach on Phee Phee
Istand in Krabi Province and Chong Samae San sea in Chon Buri Province. The top 5 coastal water areas of very poor
quality are Pak Klong 12 Thanwa and in front of the dye factory KM 35 in Samut Prakan Province, Pak Klong Tha Koey in Surat

Thani Province, Chao Phraya Estuary in Samut Prakan Province and Tha Chin Estuary in Samut Sakhon Province. (Figure 5)
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Groundwater in all regions of the country is in
good quality and comply with consumer

The quality of groundwater in the total 27 basins
complied with the standard of potable groundwater as
stated in the Groundwater Act, B.E. 2520 (1977). However,
the amount of minerals found in the groundwater in some
areas was higher than the requirements in the standard
and varied according to the geological, hydrological and
environmental condition. In general, iron and manganese
were found in large amount, so the groundwater quality in
the problem areas needed to be improved.

In the Northern region, fluoride was found in
groundwater in some sedimentary layer, granite layer and
fault line. Salty groundwater was found in rock salt layer
in Bo Klua District of Nan Province.

In the Central region, there was a problem of
brackish water. Moreover, nitrate, arsenic, selenium, fluoride
and heavy metals such as lead and mercury were found in
groundwater of some areas.

In the Northeastern region, brackishness in the
water was resulted from the rock salt layer underneath.
Diffusing nitrate in high amount was also found in the area.

In the Eastern region, lead and arsenic contamination
was found in groundwater in Chon Buri and Rayong Provinces.

In the Western region, fluoride and lead were found
in groundwater in Tak Province. Manganese was found in the
groundwater in Kanchanaburi Province.

In the Southern region, the problem of brackishness
was caused by the intrusion of sea water in the coastal area of

the Gulf of Thailand, Andaman Sea and Songkhla Lake. (Figure 6)

Monitoring areas of the groundwater quality

The problem of contamination of heavy metal
and volatile organic compounds (VOCs) was
found in some risky areas

Monitoring was conducted on the area risk of
contamination from the inappropriate landfilling or industrial
waste disposal and the illegal waste dumping area where
it was found to have a problem of contamination of
heavy metal and volatile organic compounds (VOCs) and
surveillance was carried out on mineral potential areas and
industrial areas. The 12 areas under monitoring and
surveillance were in the following provinces namely,
Phetchabun, Phichit, Saraburi, Loei, Khon Kaen,
Chacheongsao, Chon Buri, Rayong, Tak, Ratchaburi and
Kanchanaburi. (Figure 6)

source: Department of Groundwater Resource, 2017

Proposals for management of the quality

of water and wastewater in the future

The wastewater management is not adequately
effective due to the lack of budget of the local
administration for investment in the construction of
wastewater treatment system and maintenance. Other
problems are the discharge of untreated wastewater or
treated did not complying with the standard to the water
sources. the enforcement of law is inadequate and does
not have a link with the system of factory license, the
inadequate involvement of the public and community in
the wastewater management at the source and the reduction
of wastewater discharge. These problems have made the
Polluter Pays Principle (PPP) impractical. Therefore, it is
recommended that the management of the quality of water
and wastewater should be carried out as follows:

® The authority responsible for factory license
should specify as a condition or an obligation in the
application for factory license that the entrepreneurs must
have wastewater management or wastewater treatment
system which can cope with the amount of wastewater to be
discharged and capable to treat wastewater in accordance
with the standard on pollution control at the sources. Moreover,
inspection and supervision of the wastewater management
at the sources must be carried out under the factory license
law to ensure that it complies with the standard.

® Development of a standard for wastewater
discharge in terms of loading taking into account the carrying
capacity of the water sources. The discharge of wastewater
is controlled by the emission permit.

® The wastewater treatment system should be
required and provided for the towns which are economic
center, economic town of each region and special economic
zones according to the government policy within 5 years

® The community wastewater treatment system
should be considered as one of the public utilities the same as
electricity and water supply. The wastewater treatment system
in the local area where the Local Administration is not ready to
take responsibility should be assigned to be operated by the
wastewater management authority or by the private sector.

e Fee for water quality conservation (fee for
wastewater management) should be collected from the
organization of water users for water supply or from different
sectors for use in the construction of wastewater treatment
system and managed by the Beneficiary Pays Principle (BPP).

® Knowledge and information relevant to water
should be disseminated to the public to raise awareness
about the significance of rivers and canals and the economical
use of water.
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Northern Region

Groundwater quality

Fluoride (F) was found to be higher than the
maximum allowable concentration (1.1-12 mg/l)
in Chiang Mai, Phrae, Mae Hong Son, Lampang
and Lamphun Provinces.

/J
. MAE HONG SON
Upper Central Region gG

Groundwater quality

Nitrate (NO,) was found to be higher than the
maximum allowable concentration (50-105 mg/l)
in Sukhothai and Kamphaeng Phet Provinces.
Lead (Pb) was found to be higher than the maximum
allowable concentration (0.057-0.097 mg/l) in
Sukhothai and Phichit Provinces. Mercury (Hg) was

UDON THANI ¢ ;
concentration (0.0013 mg/l) in Phitsanulok Provinces. BUA o
Arsenic (As) was found to be higher than the
maximum allowable concentration (0.1372 mg/l)
in Kamphaeng Phet Province.

Iron (Fe) was found in 1.2 3.3 mg/l in Kamphaeng Phet,

Phitsanulok, Phichit, Sukhothai and Nakhon Sawan /\\%
ETCHﬂBU
Provinces. The highest value of 160 mg/l was found P‘) CHAIYAPHUM —
in Sukhothai Province. Fluoride (F) was found in i < \.\_____
1.4 -1.6 mg/Lin Nakhon Sawan and Sukhothai i ﬂ AMNAT CH. ARQEN
Provinces. § ki =
/ 3-\‘ NAKHON SAWAN “]
. g a9 )
Western Region A { ot ;6 s .‘\1 j PJW\/J j
I o @ &
Groundwater quality "4 [V \\ 1 UTHNTHANI i y vl
Avsenic (As) and lead (Pb) were found to be higher thanthe | gy % \ NAKHON RATCH . S o Yy
maximum allowable concentration (0.0822-0.4693 mg/l ~1 R |\ \ 2P &
and 0.0526-0.0714 mg/l respectively) in Mae Sod District, \} & SI SA KET ATCHATHAN.F
Tak Province. N S @ .
Special areas under monitoring were Wat Pa Huay Suaand KANCHAN":BBURI 3 ¢ ¥ C AP ﬁ"‘/
the housing area of Mr. Sunthorn Tongfa in Kanchanaburi \ ' e §
Province where manganese (Mn) was found. N - .
Lower Central Region \1’
P SA KAEO
Groundwater quality +
High amount of chloride (Cl) (630-3,800 mg/l) was found in Saraburi, ¥ »a-; Northeastern Region

Chachoengsao, Ang Thong, Nakhon Nayok, Prachin Buri and Suphan 1 .
Buri Provinces. Arsenic (As) was found in Chai Nat Province to be higher ;{ B ;xf@f:o Gz oLl . .
than the maximum allowable concentration (0.0584-0.0875 mg/). 4 , ko CHANTHA ‘bﬁl el () v'vas i 2 hlg'her 2 ma‘xur\um alllnlif
Mercury (Hg) was found in Chai Nat and Lopburi Provinces to be higher } PHET(IHABUR/.V 3. SAMUT PRAKAN \ concentration (0.05-0.2 Mg/l) in Nam Phong District, Khon Kaen
. X /|4 samuT sakHol G ) Province. Sulphate (SO,) was found to be higher than the
than the maximum allowable concentration (0.002-0.008 mg/l). @f |5 samuT song N N 5 L
N, ;—v%n |6 sinGBUR 1% \r (EAT maximum allowable concentration (440 -3,000 mg/l) in Buri Ram,
Bangkok and vicinity ? ; m\\ R RN 51 AYULTHAYA t"\\ ) TRAT 3 Maha Sarakham, Yasothon, Srisaket and Surin Provinces.
Groundwater quality &i { | :AK:SQ :ﬁ;:‘w \: i Nitrate (NO,) was found to be higher than the maximum
Chloride (CU) was found to be high (600-1.000 mg/l) in Samut Prakan Province. "’7 t) 10 PAT E;'\Q\ allowable concentration (46-640 mg/l) in Maha Sarakham,
Chloride (CV) was found to be higher than 2.000 mg/l in Samut Sakhon, PRACCUAP KHIRI KHAN b % Khon Kaen and Kalasin (Report of 2016).
Nonthaburi, Nakhon Pathom, Pathum Thani and Ayutthaya Provinces. gt
Arsenic (As) was found to be higher than the maximum allowable ../J / ﬁ
concentration (0.0706-0.959 mg/l) in Nakhon Pathom Province. Mercury (Hg) ™ J i )
was found to be higher than the maximum allowable concentration / ;7 Eastern Region
(0.0576 mg/l) in Ayutthaya Province. Selenium (Se) was found to be higher / ﬂﬂ’( Co——
than the maximum allowable concentration (0.0184-0.038 mg/l) in Ayutthaya .4 —q_tx . . :
Province and Bangkok Metropolitan. "S | | Arsenic (As) was found to be higher than the maximum allowable concentration
Legend V 4 CHUMI;Hé)N (0.0603-0.1722 mg/l) in Sri ‘Racha and Sataheep Districts in Ci.wn Buri Province apd in
cwates monitoring station & Map Ta Phut, Rayong Province. Lead (Pb) was found to be higher than the maximum
< Grouln "Na S ) ) ,é allowable concentration (0.0552-10 mg/l) in Sri Racha District in Chon Buri Province and
B Monitoring area of groundwater in waste disposal area J \;5. in Map Yang Phon Subdistrict in Rayong Province. Iron (Fe) was found to be higher than

Contaminant (Higher than the maximum allowable concentration)

the maximum allowable concentration (18-160 mg/l) in Bang Nam Phriew and Ban Pho
Districts in Chacheongsao Province, in Sataheep District in Chon Buri Province and in
Rayong Province.

Arsenic contamination > 0.05 mg/l
Mercury contamination > 0.001 mg/l
Fluoride contamination > 1 mg/l
Iron contamination > 1 mg/l 4 .
Nitrate contamination > 45 mg/l [/\ e
- ® a Arsenic (As) was found to be higher than the maximum allowable
Lead contamination > 0.05 mg/l g . . ' - .
Volatie organic compounds (VOCS)/ % concentration (0.05-1.3640 mg/l) in Ron Phiboon Subdistrict, Ron Phiboon

. heavy metal contamination > 1 mg/l ; District in Nakhon Si Thammarat Province.
3 Salt water intrusion !

Southern Region

Sulphate contamination > 250 mg/L Salt water intrusion

Monitoring areas 1. Thai Gulf Salt water intrusion was found in Nakhon Si Thammarat Province.

@ Area of Wax Garbage Recycle Center Co. Ltd,, Ratchaburi Province
(@) vea o Better World Green Public Co. Ltd, Saraburi Province a
@ Industrial Area, Nam Phong District, Khon Kaen Province I' %;i \\ dlﬁ»‘mﬁ
@ Area of Map Ta Phud Industrial Estate, Rayong Province - W

The quality of groundwater near the coast ranged from brackishness to saltiness
and the amount of chloride (Cl) was high (2,500 mg/l). In Songkhla, the amount
e of chloride (CV) found in the groundwater near the coast was higher than the

maximum allowable concentration (6,600 mg/0).

2. Andaman Sea In the coastal area of Phuket and Phang Nga Provinces, Chloride

(Cl) was found to be higher than the maximum acceptable concentration. Chloride
N (CU) was also found in Satun and Surat Thani Provinces (highest value 17,000 mg/).

@ Area of Zinc Mine, Mae Tao Subdistrict, Tak Province @
@ Area of Thung Kham Gold Mine, Loei Province
@ Area of Akara Gold Mine, Phichit and Phetchabun Provinces
Area of Lead Mine, Klity Creek, Kanchanaburi Province ay \
@ Ilicit waste dumping area, Nong Haen Subdistrict, Chachoengsao Province \

NARATHIWAT Groundwat.er quality

4 Nitrate (NO,) was found to be higher than the maximum allowable

A concentration (66 mg/l) in front of Ban Laem Jak School in Pak Raw

Subdistrict, Singha Nakhon District, Songkhla Province.

Illicit waste dumping area, Nong Hiang Subdistrict, Chon Buri Province
® Ilicit waste dumping area, Map Phai Subdistrict, Chon Buri Province

e UTH G584 Zone 67

@ Illicit waste dumping area, Map Yang Phon Subdistrict, Rayong Province

Figure 6 Situation and monitoring areas of groundwater quality in Thailand (2017)
Source : Department of Groundwater Resource, 2017
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STATE OF AIR QUALITY
AND NOISE LEVEL

The overall air quality in 2017 has been improved. However, the problem of particulate

matter, ozone, volatile organic compounds still exists in large cities with traffic congestion,
in industrial zones and in areas where there is open burning.

Particulate matter of the diameter less than or equal to 2.5 microns (PMZ'S) The 24 - hour average was in
the range of 2-166 pg/m’ (standard value 50). The annual average was in the range of 9-36 ug/m3. The countrywide
average was 22 pg/m’ (standard value 25) The situation was the same as in 2016. The problem of PM__was found mostly
in large cities with congestion of traffic or transport, in area of open burning of agricultural residues and in industrial area

where fuel was used in large amount. (Figure 7)

mmm the number of days which the Annual average mmm the number of days which the Annual average
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Figure 7 Annual average of concentration of PM, and
the number of days which the particulate matters exceed the standard value (firstly PM,  monitoring 201 1-2017)
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Figure 7 Annual average of concentration of PM, and
the number of days which the particulate matters exceed the standard value [firstly PM, . monitoring from 2011-2017)

From 2012, the concentration of PM, The 24- hour average was in the range of 3-268 pg/m’ (standard value 120).
The annual average was in the range of 20-103 pg/m’. The countrywide average was 41 ug/m’ (standard value 50). From
2012, the concentration of PM has a tendency to be decreasing except for the area of Na Phra Lan Subdistrict in Saraburi

Province where there are quarry operation, stone mills, cement factory and local transport. (Figure 8).

Annual average (Lig/m’)

Range (max.-min.)
150

125 —o— Bangkok and vicinity

100 W —o—  Saraburi Province (Na Phra Lan Subdistrict))

75 Northern region
> —O0— Northeastern region
22 —— Countrywide

2007 2009 2011 2013 2015 2017 ------ Standard value

Figure 8 Annual average of concentration of PM, (2007-2017)

Ozone (03) The state of ozone decreased slightly but it was still higher than the standard value in the Central region,
Northern region, Eastern region and Northeastern region. The highest value was in Samut Prakan Province, particularly
in the area of industrial sites and traffic congestion area. (Figure 9) For volatile organic compounds (VOCs) such as
benzene, there was a tendency to decrease continuously. However, the areas to be monitored were around Rayong

Industrial Estate and Bangkok. (Figure 10)

Annual average (Lg/m’) Monitoring Range

—o— Bangkok and vicinity
180 —o— Eastern region

Central region
100

—o— Northeastern region

------ Countrywide

20
2007 2009 2011 2013 2015 2017 —— Standard value

Figure 9 Annual average of ozone (highest 1-hour average in 2007-2017)
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Annual average (tg/m°)
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Figure 10 Annual average of benzene in atmosphere (2013-2017)

Meteorological factor and pollution sources factor effecting the state of air pollution

In the draught season when the air is still and the high pressure is over Thailand from December throughout March
every year, the air pollution is accumulated in the area more than other seasons. This problem is found in the Central

region, Northern region and Northeastern region. (Figure 11)
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Figure 11 Monthly average of the particular matter assessment by the satellite MTSAT (2011-2015)
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Overall pollution sources factor, the major sources
of air pollution are traffic congestion and fuel combustion
of land vehicles. The increasing number of vehicles
(Figure 12) corresponds with more fuel consumption and
energy use which causes air pollution. In transport sector,
the energy consumption increased by 7.2 % of that in 2016
whereas the energy use in industry sector decreased by

3.5 %. However, the energy use in industry sector ranked

number 2 after the energy use in transport sector. (Figure 13) 2009 2010 2011 2012 2013 2014 2015 2016 2017

[l PRIVATE CARS [ LARGE LORRIES OTHERS

Figure 12 Accumulated number of registered vehicles
countrywide (2009-2017)
Source : Department of Land Transport, 2017
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Figure 13 Final energy consumption by economic sectors (2015-2017)
Source : Department of Alternative Energy Development and Efficiency, 2017

Continuous effort and collaborative working deal with air pollution in critical areas, but
Na Phra Lan and Map Thaphut areas must intensively carry on their measure.

In 2017, the situation of haze and smoke in 9 Northern provinces resulted from the open burning and forest fire
has been improved by the integrated function of relevant organizations led by of Ministry of Interior through the mechanism
of Public Disaster Prevention and Mitigation Act, B.E. 2550 (2007) under the single command of each provincial governor.
With the collabolative working of all sectors, the number of days which the particulate matter exceeding the standard
value was reduced from 61 days to be 38 days (38 %) and the number of hotspots for each province was reduced from
10, 133 to be 5,418 hotspots (47 %). (Figure 14)
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particulate matters exceed the
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cumulative number of hotspots

Figure 14 Situation of the particulate matter and
cumulative number of hotspots in 9 Northern provinces (2013-2017)

Solving the problem of particulate matters in Na Phra Lan Subdistrict in Saraburi Province, in spite of the
active integrated effort of Saraburi Province and relevant organizations to solve the problem and to control the particulate
matter from the pollution sources, the problem still persists. The number of days which the particulate matter exceeds the
standard value increased from 26 % to be 30 %. (Figure 15). In the future, it is necessary to regulate that the entrepreneurs
take immediate corrective action regarding pollutant emission and to have strict enforcement of all related laws. It is also

necessary to consider the carrying capacity of the mining and related industries for this areas, appropriately.
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Figure 15 Situation of PM10 in Na Phra Lan Subdistrict, Saraburi Province

Continuous effort has been made by Rayong Province and related organizations to solve the problem of volatile
organic compounds (VOCs) in Map Tha Phut Subdistrict. The average of 1,3- butadiene in the area has decreased whereas the
average of benzene and 1, 2 - dichloroethane still increased, (Figure 16), as a result of the operation processes (shutdown/
turnaround/startup). Therefore, the local organizations should take more strict measure in overseeing the above
mentioned activities continuously. Meanwhile, the Department of Industrial Works is in the process of issuing a regulation
to control VOCs from the flare, chemical tank and maintenance activity. The Pollution Control Department is in the process
of developing emission standard on the loading of benzene from oil refinery and 1,3 - butadiene from chemical
industry. The Office of Natural Resources and Environmental Policy and Planning has used the result of the study of the

carrying capacity of benzene in Map Tha Phut area in the consideration of the impact assessment of the related projects.
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Figure 16 Concentration of benzene, 1,3-butadiene and 1,2- dichloroethane
in Map Tha Phut Subdistrict and relevant area, Rayong Province

Noise level problem on the roadside areas, particular traffic congestion period in Bangkok and its
vicinity areas still persisted, but the tendency has become continuously decreasing.

From the monitoring of noise level in general areas, most was found to be within the standard except for the

roadside areas particularly in Bangkok where has traffic congestion period, the value exceeds the standard by 40 %

(standard value 70). However, there is a tendency that the problem is decreasing continuously in all areas as a result of

the strict inspection of the vehicle condition and the amendment of the standard for motorcycle exhaust (noise level).

(See Figures 17-18)
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Figure 17 The 24 - hour average of equivalent continuous noise level (Leq) in 2017
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(a) Roadside areas in Bangkok and vicinity areas
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(b) General areas in Bangkok and vicinity areas
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(d) Provincial general areas

Figure 18 Trend of noise level in 2008 - 2017



Proposals for the management of air quality
and noise level in the future

The problem of particulate matter, ozone and volatile
organic compounds is still a major problem for several areas
due to an increase of pollution sources in the transport sector
and industrial sector. Moreover, the supervision and law
enforcement in the emission of air pollution from the
pollution sources is not adequately effective. There is emission
of air pollution exceeding the carrying capacity of the area.
The pollution sources do not have full responsibility for the
emission from their operation. This includes the open burning
of agricultural residues in the forest and other areas for the
preparation of the new planting. Moreover, the support
and involvement of all sectors in environmentally friendly
production and consumption is not wide. Proposals for air
quality management are as follows:

e® The emission standards from vehicle should
be upgraded to be equivalent to EURO 6 standard within
2030 and the standards for fuel should be upgraded to be
equivalent to the standard EURO 5 and EURO 6 by 2023.

e Promoting the use of environmentally-friendly
vehicles such as Eco Car, Electric Vehicle (EV) and Hybrid Car .

e Developing the emission standard from industrial
air pollutant in terms of loading taking into account the

carrying capacity and control the emission by emission permit

system.
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e Establishing a measure regarding traffic control
or vehicle control in traffic congestion areas, urban areas or
during critical time.

e The Continuous Emissions Monitoring System
(CEMS) should be implemented in the industrial estates,
industrial zones, special economic zones and all power
plants to ensure the law compliance and immediate
inspection providing transparency in the operation.

e The persistent problem of air pollution in specific
areas such as Map Ta Phut Subdistrict in Rayong Province, Na
Phra Lan Subdistrict in Saraburi Province should be solved
without delay. Special measures should be designed to control
the number of business operation or pollution sources,
air pollution emission in critical areas. Strict inspection
should be carried out on the pollution sources to ensure
their compliance with the law. Involvement of the local
people in monitoring the air pollution emission in the area
should be promoted.

@ Promoting the use of carbon tax for fuel and vehicle
to increase the efficiency in the use of automotive fuel.

e Promotingthe burning-free agriculture by supporting
the addition of value to agricultural waste to reduce the

problem of haze and smoke from open burning.




52 Thailand State of Pollution Report 2017

STATE OF MUNICIPAL SOLID WASTE,
HAZARDOUS WASTE AND HAZARDOUS SUBSTANCES

The municipal solid waste each year has not decreased but the waste segregation

for utilization and the proper waste disposal has continued to improve.

In 2017, the amount of municipal solid waste
generated was approximately 27 million tons or increased
by 1.15% due to the population growth, city expansion,
urbanization in various areas, consumption behavior of
people and tourism growth.

Despite the increase of municipal solid waste,
the waste management had a good trend. After being

segregated at the source, approximately 8.51 million

tons of waste (31%) was utilized representing an increase of
47 % of the previous year. Most was recycled waste (84%)
and the utilization of organic waste (about 15%) whereas
the remaining waste of 11.69 million tons (43%) was
collected and was transported for proper disposal
representing an increase of 22% of the previous year.
The rest of 7.17 million tons (26%) was improperly disposed
such as by open dump or open burning in waste disposal
sites, illegal dumping in public areas and water sources.
However, the amount of improper disposal of waste had
decreased by 39%. The improvement trend of waste
management in the past 3 years has resulted from the
government policy after having put the waste management
among the national agenda of 2014. Furthermore, the
campaign of raising awareness of the people about the
waste reduction by sorting the waste at the source has

supported the good trend of waste management. (Figure 19)
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Figure 19 The proportion of amount of municipal solid waste generated, waste utilization,
and the amount of waste properly and improperly disposed (2008- 2017)

The municipal solid waste management of the
local administration organization did not cover
all areas. Solid waste in many areas was not
collected for proper disposal.

Solid waste generated in Bangkok was 4.86 million tons
(18%). After segregation, the amount of 0.99 million tons of
solid waste was reused whereas the remaining of
3.87 million tons was properly disposed. In 76 provinces
all over the country which had a total municipal solid waste
of 22.51 million tons (82%), 5,169 local administration
organizations (66%) had the system of waste collecting and
transport to the waste disposal sites while 2,607 local
administration organizations (44%) did not have such
management system. Local people had to dispose the waste

in their own land.

The efficiency in the operation of municipal
solid waste disposal has been improved.
The policy of promoting the utilization of waste
to energy by collaborate with private sector
is alternative option in order to manage
municipal solid waste in local areas.

There were 3,101 municipal solid waste disposal

sites countrywide. Out of this number, 2,867 disposal sites

were in operation and 234 sites were already closed particularly
the small solid waste disposal sites in villages or community
and the waste storage areas which were almost full. The
operating waste disposal sites had 2,914 systems (some
sites had more than 1 system). Out of this number, 677
disposal systems were properly implemented while 2,237
disposal systems were not implemented correctly (Table 1)
and needed to be improved to minimize the environmental
impact. Such impact would cause trouble to people living
around the waste disposal sites which might lead to the
opposition to the disposal sites construction in the future.
In addition, the re-utilization of waste to be used as fuel for
electricity generation according to the government policy
and the goal of the Ministry of Energy has supported the
waste management of the local administration organization.
Presently, there are 32 waste power plants of the generating
capacity of 190.491 MW. In order to promote private
participation in waste management, the extension of time
for the support of purchasing electricity from waste power
plant (Feed-in Tariff: FiT) which will come to deadline in

September 2019, should be considered.
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Table 1 Status of municipal solid waste disposal sites in 2017

Total of 3,101 municipal solid waste disposal sites

2,867 in operation
Public sites Private sites

2,493 374

234 are closed
Public sites Private sites

199 89

Total of 2,914 municipal solid waste disposal systems

Total of 677 proper municipal solid waste disposal

Type

Sanitary landfills / Engineered landfills
Controlled dumps with a capacity of less than 50 tons/day
Incinerators with air pollution control system

Incinerators with the capacity of less than 10 tons/day
and having air emission control system

Segregation system, compost, and correct landfill system
Mechanical- biological treatment system

Total

The proper management of municipal
hazardous waste has increased but lacks
the support of law or regulations.

Out of the estimated 618,700 tons of municipal
hazardous waste, most waste was from electrical and
electronic equipment (WEEE) accounting for 401,300 tons
or 65%. The rest of about 216,600 tons or 35% was
household hazardous waste such as batteries, dry cell batteries,
chemical containers and spray bottles, etc. which were
discarded with general solid waste.

In managing municipal hazardous waste system, the
local administration organizations and related agencies set
up a receiving point for hazardous waste in the village or
community to be collected and transported to the provincial
hazardous waste storage centers which comprise presently
80 centers. As a result, the proper management of municipal
hazardous waste has increased 10% or an amount of
60,600 tons. However, this was not adequate. The issuance
of regulatory guidelines for segregation municipal hazardous
waste from general solid waste and the enforcement of a
law requiring responsibility of the private sector for the
management of waste from electrical and electronic

equipment should be accelerated.

Number (System)
Public sites Private sites

96 13
379 86

2 9

23 11

30 3

19 4
549 128

Industrial waste has been under the proper
management system which has a potential
to cope with industrial waste countrywide.
However, the existing problem of illegal waste
dumping should be handled.

Out of the total amount of industrial waste of 32.95
million tons which has been under appropriate management
system, 31 million tons or 94% was non-hazardous industrial
waste and 1.95 million tons or 6% was hazardous waste.
Approximately 20.8 million tons of industrial waste, out of
which 20 million tons was non-hazardous industrial waste,
has been utilized by burning for energy, making compost,
sorting for selling, and sea reclamation or land filling.

There is the distribution of industrial waste treatment
and disposal facilities in each region of the country. The
highest potential of industrial waste treatment and disposal
is in the Eastern part as it is the location of dense industrial
plants, followed by the Central, Western, Northeastern,
Northern, and the Southern parts. (Figure 20) However,
the problem of illegal dumping of hazardous industrial
waste in old pits, unseen places along the roadsides or in

the landfills of general waste needs more monitoring.
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Remarks:

Information from the Industrial Waste Management Plan
(2015-2019)

WG = Waste Generator

WP = Waste Processor

Figure 20 The industrial waste treatment and disposal facilities distribution,
potential capacity and the distribution in each region

Source : Department of Industrial Works, 2017

Management of infectious waste from large public hospital was efficient. However,
the management system of infectious waste from private clinics, veterinary clinics and
animal hospitals has to be developed.

The amount of infectious waste of 58,000 tons was generated from more than 26,800 public hospitals, private
hospitals, private clinics, animal hospitals and clinics including hazardous pathogen laboratories. Most of the infectious waste
(65%) was generated from public hospitals under the Ministry of Public Health whereas 35% was from private hospitals
and clinics. Infectious waste of 51,300 tons or 88.5% was properly managed by the incinerators for infectious waste owned
by local administration organization, private sector and hospitals. (Figure 21) However, the reporting system of infectious

waste management of private clinics, animal clinics and animal hospitals has to be developed.
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Figure 21 The amount of infectious waste generated and disposed in 2017

Source: Department of Health, 2017

The use of chemical substances or hazardous substances of the country is declining.

In 2017, Thailand imported the top 10 agricultural hazardous substances approximately 145,000 tons, 8% lower than
the amount imported in the previous year. The top 3 imported agricultural hazardous substances were herbicide (74%),
insecticide (11%) and fungicide (9.7%). (Figure 22) For industrial hazardous substances, the amount of top 10 industrial
hazardous substances imported was approximately 2.77 million tons and the top 3 were methanol (25%), sulfuric acid

(24%) and ethylene dichloride (14.5%). The trend of chemical substances use in agriculture and industry has declined in

the past 5 years. (Figure 23)
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Figure 22 The amount of agricultural hazardous substances imported (2013-2017)

Source: Department of Agriculture, 2017




Tons

Thailand State of Pollution Report 2017 57

4,000,000 -

3,000,000

2,000,000

1,000,000

2013 2014

2015 2016 2017

Figure 23 The amount of industrial hazardous substances imported (2013-2017)

Source: Department of Industrial Works, 2017

The legal measure on chemical substances management
in 2017 has added 23 entries to the list of hazardous
substances of which the production, import, export and
possession of such substances is under control under the
Hazardous Substances Act 1992 (B.E.2535). This is in line
with the compliance with the obligations of International
Convention on Hazardous Substances Management, the
campaign on the safe use of chemicals and the promotion
of Good Agricultural Practice (GAP). For the problem of
chemical impact in industrial sector, leakage and accidents
of chemicals used in factory and in the transport were found
in provinces where industrial factories are densely located.
In agricultural sector, the improper use of agrochemicals
resulted in chemical residue in agricultural produce and
environment and the problem of agrochemicals packaging

waste management.

Proposals for the management of municipal
solid waste, hazardous waste and hazardous
substances in the future

The problem of increasing waste and hazardous
waste is partly due to the unnecessary use of resources or
raw materials for producing packaging as there is no law or
regulation to control products and packaging design to
become less waste. Moreover, public awareness and
behavior on waste management, mechanism for waste
segregation at the source, waste disposal sites and
the management system for hazardous waste are not

adequately promoted. Furthermore, there has been an issue

of an inappropriate use of agrochemicals, and the prohibition
of some kinds of chemical use in various countries but
Thailand still use them. Therefore, proposals are made for
the management municipal solid waste, hazardous waste and
hazardous substances as follows:

® Setting up rules/regulations or requirements by
designing products and packaging to be environmentally
friendly (eco design) in order to reduce the amount of waste

® Reducing the amount of waste by sustainable
management such as waste utilization, waste to energy,

making organic fertilizer etc.

e Reducing the production and consumption of
products which are made from non-biodegradable plastic and

single use product.

® Setting up the Permit System for disposal areas
of municipal solid waste, hazardous waste and infectious
waste to be implemented by private and public sectors

e Ending the improper waste disposal sites by
having no open dump within 5 years by local administration

organizations.

® Charging fee is allowed for packaging, for products
which are difficult to eliminate and accelerating the law
enforcement to expand the role and responsibility of private
sector (producer) in managing hazardous waste of electrical
and electronic equipment.

® Cancellation of the use of agrochemicals
prohibited by the international Convention or which there is
scientific evidence of their harm to people’s health.

® Developing the role and responsibility of private
sector in managing the chemical residues or deteriorating

chemicals as well as the product waste.
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Presentation of the incidents which has impact on the quality of the environment as well as the pollution

management of related sectors to reflect the social awareness and involvement in environment conservation.

The collapse of the distillery slop pond of the Thai Agro
Energy Public Company Limited in Suphan Buri Province
On 1% October 2017, the distillery slop pond of the Thai Agro Energy Public

Company Limited in Suphan Buri Province collapsed. The wastewater
which flowed into Tha Chin River had adverse effects on the people
living in Moo 7 and Moo 15 of Nong Makha Mong Subdistrict, Dan Chang District
in Suphan Buri Province. Their agricultural area was damaged and the quality
of water and surrounding environment was tremendously spoiled that the water
was not fit for consumption and for agricultural purpose.

From the area inspection and sampling of wastewater from the distillery slop

B " pond and the water sources which may be affected by the incident, it was found
that the quality of wastewater from the distillery slop pond was incompliant with the standard for industrial wastewater.
Quality of water in Khachee Creek, Krasiew Creek and Tha Chin River was very poor. Heavy metal was not found.
The company was ordered by Suphan Buri Province to stop all of its operation, to improve the wastewater treatment
pond and compensate for the damage of the people. The company has made improvement of the wastewater
treatment system, repaired the collapsed levee of distillery slop pond and paid monetary remedies compensation
of around 66 million Baht to the affected people.
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Rehabilitation of Klity Creek from the lead contamination, Kanchanaburi Province
Klity creek was contaminated by the leak of the turbid liquid from the tailing pond of the Lead Concentrates
(Thailand) Co. Ltd. which is situated at Chalae Subdistrict, Thong Pha Phum District in Kanchanaburi Province.

The government has allocated the budget of 454 million Baht to the Pollution Control Department

for rehabilitation of Klity Creek during 2018-2020. The rehabilitation includes secure landfilling,

the contaminated area, removal of the contaminated soil,

covering

construction of two additional sediment traps,

sediment dredging and transferring to the secure landfilling, rehabilitation of the area around the former mineral

processing plant and landfill covering. The environmental
quality of Klity Creek area will be monitored and the
community leader as well as the local people will be
informed of the result from the public announcement.

In 2017, the water quality was found to be
complying with the standard for surface water quality
and fit for consumption after sterilization and treatment.
The sediment in the creek at the end of the mineral
processing plant still has high lead contamination resulting
in higher lead content in the Benthic animals such as shrimp,
craband shellfish than the requirementsin the food standards.
For fish, only meat is consumable. Most vegetable and
plants are consumable except for the ones which are
grown around the mineral processing plant. The soil quality
in the area of upper Klity Village still exceeds the standard
value as it is the lead potential area.

The expense in the rehabilitation will be sued
for damages from the polluter. After the rehabilitation,
the leak of the secure landfilling will be monitored.

Sediment accumulated at the bed of the creek in front of

G@Emmﬂmeﬁm@m&

Landfilling

Phase 1: Continuous monitoring

Phase 2: Removal of all sediment and weir con-
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o struction

|
around the mineral processing | ™

plant by excavating and | Pida kcars AESE Phase 3: Removal of the sediment accumulated

covering in front of the former weir

Phase 4: Removal of the sediment accumulated in
front of the former weir

Phase 5: Construction of new weir and removal of
sediment in front of the weir

Phase 6: Removal of all sediment

) "%D\ Phase 7: Continuous monitoring

| ) P
| ¢

o Management
'1{ ! of Ban Klity School’s playground %
{
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the 4 sediment traps will be removed

for disposal at the landfill. Moreover,
a study on safe agriculture and safe
living in the area will be conducted
and continuous monitoring of the
amount of lead in blood will be

carried out.
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Solving the problem of Saen Sab Canal in Bangkok

Saen Sab Canal has confronted
the persistent problem of very poor
quality water particularly from the area
of Klong Tan to Bang Kapi which is
business area and densely populated
area where the canal serves as a receiving
point of the wastewater from the drain
which has an adverse effect on the
water quality of the canal. From the
water quality measurement in 2017,
from Pratunam to Surao Mai School in
Nong Chok District, the value of
dissolved oxygen (DO) was 0.2-5.3 mg/l
and the biochemical oxygen demand
(BOD) was 2.7-19.4 mg/L.

The government has given
importance to the remedy and
rehabilitation of the water quality of
Saen Sab Canal. The Office of the
National Economic and Social
Development Board was appointed
to be the focal point for the
preparation of an action plan for the
rehabilitation of San Sab Canal with
the cooperation of Ministry of Interior,
Ministry of Natural Resources and
Environment and Ministry of Transport.
The action plan consists of 3 phases
comprising a 5-year plan (2021), 10-year
plan (2026) and 20-year plan (2036).

The main operation includes strict

enforcement of law

fwgns
Ronoosoy

with the sources of
domestic wastewater
and supervision of
the discharge of
wastewater from the
large sources of
wastewater, surveying
the discharge of
household wastewater along
Saen Sab Canal and its branches in
order to design an appropriate system
for wastewater collecting and
treatment system for construction
under the wastewater treatment
project of Bangkok Metropolitan
Administration (BMA). The action plan
also includes fee collecting for
wastewater treatment at the
household level, weeding and
canal dredging, creating awareness
and promoting participation of the
people by disseminating knowledge
concerning water pollution management.
Moreover, organizations should be
restructured to be one-stop service
of wastewater management to reduce
duplication of work.

In the implementation of
the action plan in 2017, the discharge

of wastewater from the pollution

STl TRl

sources along Saen Sab Canal and its

branches covering 21 districts in Bangkok
was monitored. Out of 631 buildings
inspected, 212 buildings (34 %) have
wastewater drainage complying with
the standard whereas 411 buildings
(66 %) the wastewater drainage
was non-comply with the standard.
Most buildings are condominiums,
hotels and department stores.
Improvement of wastewater treatment
system was required within a specified
date. Consultancy has been offered
to the pollution sources for the
improvement. Thus, the number of
pollution source complying with the
standard has been increased to be
54 %.

The operation of the relevant
organizations was the primary phase
of the action plan. When the action
plan has been completed, all sectors
will be aware of the problem and
have involvement in wastewater
management at an early stage which
will contribute to the improvement of

the water quality of Saen Sab Canal.
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The frequent problem of scattering marine debris on the tourist beaches and the stranded rare sea animals
which swallowed non-biodegradable waste such as plastics in 2017 has awakened the interest and alert of the people,
academics, relevant public and private organizations and the government to find solution to the problem.

The main cause of the problem is the waste discarded by community, tourists, marine occupations and industrial
plants. The cause of pollution also includes the transportation of waste left in the river and canal to the sea. The marine
debris will obscure the marine view resulting in a damage and destruction of the sea animals’ life, ecosystem. Moreover,
it will accumulate in the food chain.

Marine debris management consists of 2 parts, i.e. management of land debris and marine debris. The land debris
should be managed at its source. Awareness, discipline and behavior in consumption should be changed. In the management
of marine debris, the amount of debris from fishery, navigation, marine tourism and marine reserves and marine
protected areas should be reduced. In 2017, Department of Marine and Coastal Resources has issued the notification
No. 1064/2560 (2017) on measures to protect 24 marine and coastal
resources from damages caused by smoking and disposal of cigarette
butts and any solid wastes or by any action which can produce damage
or is harmful seriously to marine and coastal resources.

Moreover, to solve the problem of plastic waste which has impact
on the environment, the Pollution Control Department has cooperated

with the relevant organizations and the following 5 major producers and

suppliers of drinking water by signing the Memorandum of Understanding on

13" February 2018 to stop using cap seal for drinking water bottle starting from 1 April 2018.

1. Sermsuk Public Company In attempting to solve the problem of marine debris at the regional

Limited, producer of drinking water 1 level, the Ministry of Natural Resources and Environment of Thailand, in
“Crystal” cooperation with the ASEAN Secretariat, organized an ASEAN meeting on
“Reduction of Marine Debris in ASEAN” during 22-23" November 2017 in

Phuket. The objectives of the meeting were to review the status and situation

2. Thai Drinks Company Limited,
producer of drinking water “Chang”

3. Boonrawd Trading Company ' of pollution concerning marine debris in the ASEAN region, to exchange
Limited, producer of drinking water
“Singha”

4. Nestle (Thailand) Company

experience in policy and the successful implementation at the national
level and to brainstorm on the guidelines on marine debris reduction in
ASEAN. The meeting supports the strengthening in policy, building potential
Limited, producer of drinking water

“Nestle Pure Life”

of personnel in education, research and innovation, participation of private

sector, raising awareness, conducting campaign and public relations.

5. Carabao Group Public Company
Limited, producer of drinking water

“Carabao”

_ . 0 _ H H H 0,
s estimetad it ine unmeessssy Other plastic bags 18 % Piece of fishingnet 3 %

i : . o 0
S mountiof plastic whichinas adverseletiect Plastic bottle for drinking water 17 % - Bottle cap 3 %

on the environment will be reduced - Glass bottle for drinking water 11% - Shopping plastic Bag 3 %

. . - Foam, food container 9 % - Cigarette butts 3 %
by 2,600 million pieces per year or around
59 - Straw 5 % - Plastic plate or bowl 2 %
0 ton per year.
- Piece of rope 4 % - Other wastes 18 %

- Water can 4 %
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Integrated waste and wastewater management in the national parks

The ecotourism has become
more popular among the Thai tourists
and foreign tourists every year mostly
in the area of the national parks. Among
150 national parks in Thailand, today,
the average number of visitors is
16.68 million per year. The increasing
number of tourists has resulted
in an increasing amount of solid
waste and wastewater in the
national park. Without proper
management, there will be adverse
effect on the land and marine
environment. Apart from obscuring
the scenic view, the waste becomes
the source of pest and creates
pollution for the local people and
affects negatively the tourism image.

The Ministry of Natural
Resources and Environment has
implemented solid waste and
wastewater management in the
national parks with a focus on the

reduction of waste at the source.

The local administration,

schools, establishments

and tourists in the area

and nearby areas are

required to separate

waste for reuse and

collect waste for proper

disposal according to

technical principle. For
wastewater management, a survey
will be conducted to collect basic
information on the buildings and
structures in the national parks for
analysis of the situation and
wastewater problem and for
designing the pattern and system
of wastewater management
appropriate for the environment
of the national parks. Moreover,
the national parks officers and
youth network will be provided
with related knowledge and
understanding in order to involve
the monitoring and protection of the
natural resource and environment
in the national parks. The pilot
projects have been implemented in
the following 10 national parks:

- Khao Laem Ya - Samet Islands
National Park,
- Noppharatthara Beach -

Pee Pee Islands National Park,

- Doi Inthanon National Park,

Khao Yai National Park,
Thanbok Khoranee National Park,
Erawan National Park,
Phu Kradueng National Park,
Mu Ko Chang National Park,
Mu Ko Lanta National Park
Ko Tarutao National Park
In addition, to develop the
national park to be the ecotourism spots
complying with the environmental
management standard and can offer
good service to the tourists leading
to sustainable development, the
following 14 national parks have
been assessed to be “Green National
Parks”.
® Hill national parks (4) comprising
Doi Inthanon National Park, Doi Luang
National Park, Phu Nang National Park,
Phu Phan National Park
® Islands and beaches (3)
comprising Ao Phang Nga National
Park, Khao Sam Roi Yot National Park,
Thanbok Khoranee National Park
® Waterfalsl and water sources (7)
comprising Khao Sok National Park,
Chaeson National Park, Doi Phukha
National Park, Doi Phahom Pok
National Park, Tat Ton National Park,
Srinagarind Dam, Khao Khitchakut
National Park




Public-private cooperation in collecting household

hazardous waste

The rising awareness of the  service providers of hazardous waste
private sector about the importance of management (TESAMM, Better _'
management of household hazardous World Green Public Co. Ltd., Waste
waste has led to the following cooperation  management Siam Ltd, Akkhie
projects between the public and private  Prakarn Public Co. Ltd., Umicore
sectors in collecting the household  Marketng Services(Thailand) Co. Ltd.,
hazardous waste and waste from Matsuda Sangyo (Thailand) Co. Ltd.)
electrical and electronic equipment to collect the used mobile

(WEEE) for appropriate technical telephones from the public and

treatment and disposal:

® Projecton “Retumoldmobile  project was launched on 9"

organizations for recycling. The

Thailand State of Pollution Report 2017

phones for merits and country February 2017. From the original

development”, a cooperation project amount of WEEE (mobile phone) of 9,800,000 pieces or weighing 1,766 tons

between the network suppliers (AIS, per year, in 2017 the amount of collected WEEE was 1,746,000 pieces or

Dtac, True, Samsung and Sony) and  weighing 315 tons per year.

® Project on “Public-private collaboration,
hazardous waste segregation”, a project to collect
household hazardous waste and waste from
electrical and electronic equipment starting in
Bangkok. The objectives of the project are as follows:
1) Providing convenience for the people

in segregation hazardous waste from the household.
2) Raising awareness of the people about

the importance of segregation hazardous waste at

the sources up to the destination.

-~y

Us:150
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3) Department stores and convenient stores
will serve as disposal sites of household hazardous waste
to be collected by Bangkok Metropolitan Administration
for technical treatment and disposal.

The pilot hazardous waste to be included
are 5 types of products namely, battery for mobile
telephone, waste of mobile telephone, fluorescent
lamps, battery for dry cell and hazardous substance
contaminated containers such as spray bottles.
Presently, there are 2,718 disposal points for hazardous

waste in Bangkok.
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Minamata Convention on Mercury

The purpose of Minamata Convention on Mercury is
to control and reduce the use of mercury to protect human
health and environment from the emission of mercury and
mercury compounds in the atmosphere, soil and water by
human activities. According to the resolution of the cabinet
of 20" June 2017 giving approval to Thailand to be party to
the Minamata Convention on Mercury, Thailand has become
party of the Minamata Convention on Mercury on 24"
June 2017 (ranking the 66" country in the world).
Moreover, Thailand is the first country in Southeast Asia
to be party of all 4 conventions under the International
Convention in Chemicals and Hazardous Waste namely,
Minamata Convention, Rotterdam Convention, Stockholm
Convention and Basel Convention.

Minamata Convention on Mercury covers several
activities such as the following:

® Supply source of mercury, mercury trade,
mercury-added products such as dental amalgam,
battery, electric switch and relay, compact fluorescent
lamps and tube, high pressure mercury vapor lamps,
cold cathode fluorescent lamps (CCFL), External electrode
fluorescent lamps (EEFL), cosmetics, soap, whitening,
herbicide and pesticide chemicals, measuring device

which is not electronic system

® Production process using mercury and mercury
compounds, traditional and small scale gold mining, control
of the source of mercury emission to the atmosphere
such as coal-fired power plant, coal fired industry, cement
factory. Releasing of mercury to water or to soil. Capacity
building in mercury storage, management of mercury waste
and mercury contaminated area

As party of the Convention, Thailand has to
comply with the obligations in the Convention.
However, Thailand has requested for postponing
for 5 years the implementation of the provision
concerning the use of mercury-added products and
mercury-added production process pending the
amendment of the national secondary legislation
regarding mercury which falls under the responsibility
of 3 main Ministries namely, Ministry of Industry, Ministry
of Public Health and Ministry of Commerce, of which the
consultation has been held and the operational plan has
been prepared. In the near future, Thailand has to prepare
the inventory of mercury emission and national action plan

to comply with the obligation of the Convention.
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01153 2 udnsdnunwditugads:uuiiunuinidesougesgugunads:ind U 2560

nu.BeJsney wWacdhuns
2 nu.Beatku AL Waddums
3 nu.awu SBR Wadduns
4 nu.ay SP wWadduns
5 NU.W:LeN SP Wadaums
6 nu.glunusit SP Wadduns
7 nu.uiu SP Wadduns
8 NU.W3ns AL wWaddums
9 nu.wueulan SP Wadduns
10 NU.O:WIUKU 1.W30S SB Wadduns
11 NU.MUWILWES SP Waaums
12 NU.gUUEI 3.UASAISSA SP Wadduns
13 nu.on SP Wadduns
14 nu.angsil SP gaanSountanlnsinis
15 NU.UASEISSA MSBR wWacdauns
16 na.danuins A.MUWIWYS SP Wadduns
17 nu.lwwaen 3.01N SP Waawums
18 na.gnaJ 3. gWSSTUUS SP g1sa
19 NU.gWSSEUUS SP Wadduns
20 nu.gguin SP wWadduns
21 nu.unsU3u SP Waadums
22 NU.WS:UASFSOYSEN oD Wadduns
23 nu.Jnusid oD Wadauns
24 NU.dJIKUS SP Wadduns
25 NU.81INaJ AL Wadwdums
26 nu.uunus AS Wadduns
27 NQ.WS:dUNS1Y 3.WS:UASASDEYSEHN AS d1sa
28 nu.01ukD 3.aWuUs SP Waddums
29 nu.&s:us oD Wadduns
30 nU.g:en 3.1WISUS AL Wadduns
31 nu.Iws1sw 3.579U3 oD Wadduns
32 NU.NEYAUUS oD Wadduns
33 NU.Us=A0UASIUS AL Wadtduns
34 NU.S1BUS SP wWaddums
85 nu.KIRUS:g:A 1 RBC Wadwums
36 nu.RoRUS:o:A 2 oD Wadduns
37 nu.0ulda 3.579U3 SP wWacdauns
38 NU.IWYSUS SP Waddums
39 3.dunsusinis AS gaanSounlanlnsinis
40 na.mus 3.dnauns SP Wadduns
41 nu.anauns SP+CW Wadwums
42 nu.gnss1u SP Wadduns
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01513 2 udasaniuniwdiajuugadszuuiitntdesougasgusunads:ina U 2560 (cio)

NU.uUASWUU g=aonSountanlnsinis

44 no.Inguwee 3.UMEISAY SP wWacdhums
45 nu.gauunu AL wWadhums
46 nu.NMwWaus AL wWadwduns
47 NU.UKIENSAY SP wWadauns
48 nu.goni SP wWadwduns
49 NU.UASSIFELN SP+0D wWacdhums
50 nu.uSSug AL Wadwduns
51 nu.gsuns SP Waowuns
52 nu.UdTHed 3.UASS1TE SP wWacdaums
53 nu.Ungol 3.UASS1TE SP wWadaunms
54 na.na3an 3.UASS1IFN SP Waawuns
55 nu.guas1YsIU AL wWadwduns
56 nu.olass SP wWadauns
57 NU.UNOIMIS SP Waawuns
58 nu.25ug1SU 3.9uas1¥sU SP wWadwduns
59 NU.8UNARSY SP wWadauns
60 no.nau 3.ds5uns SP wWadwduns
61 no.uauauy 3.9aus 0D wWadwduns
62 nn.uIAAN 3.0:(3IINs1 SP wWadaunms
63 na.Uuw 3.5:60J 0D wWadauns
64 no.uIumwWaO AL wWadwduns
65 nu.uaugy (o) 0D wWadwduns
66 nu.uaugy (a) oD Wadwduns
67 nu.val 3.3unus SP wWadwduns
68 nu.Aunys SP wWadwduns
69 Nny.a:1@IIns1 0D wWadwduns
70 NU.FSS11 3.3aus 0D wWadwduns
71 oUA.gaus AS wWadwduns
72 Woiwnen (v.50ucugid) AS Wadwduns
73 Woswnen (v.30nuaJtked) AS wWadauns
74 nu.wUatnu 3.3aus SP wWadwduns
75 nu.s:geJ AL d1sa

76 no.UJES 3.3aus SP Wadwduns
77 nu.NJaJ 3.UASFSSSSUSIY AS 9gS:MIINNSNDES]
78 no.IM:EUe (@ugutaol) 0D Wadauns
79 no.im:aue (Yuguazlu) 0D Wacdauns
80 na.in=aue (ugurtinneu) oD Wadwduns
81 aun.0uta A.d51u05$81U cW Wadwduns
82 NU.UASASSSSUS1Y SP+CW wWadwduns
83 NU.gUWS SP #sa

84 nu.AtAa A1 oD Wodwdums
85 na.nn A0 oD Wadwduns
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s 2 udasanunwdiajuugedszuuitnudesougasgusunads:ine U 2560 (cio)

no.n:su A.01ia Woaudums
87 nu.thaed 0D+AS wWoaudums
88 nu.asJ AL wWoaudums
89 nu.ns:0 AL Woaudums
90 2u0.919U 2.ns:0 cW wWaaudums
91 nu.dJvan AL wWoaudums
92 nu.matnod 3.dJ9an SP+CW Woaudums
93 nu.gzan (Janaslssond) SP Woaudums
94 nu.g=an (@wiurindng=and) AL Wawums
95 nu.daond SP #1sa
96 aun.1@in:1a a.qtfia (koasuns) AS wWadwduns
97 auN.1FIn:a a.qtfia (kauvun) AS Woaudums
98 auuad nnu. AS Wamwums
99 gaJjuuns nnu. AS Waaduns
100 HuULJUIU nnu. AS Woaudums
101 03NS nnu. AS Wadwduns
102 U nnu. AS Woaudums
103 nins nnu. AS wWacdauns
104 Saulnduns nnu. AS Woawdums
105 Aws:en nnu. AS wWoaudums
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s1gJudnIunIsaivawusgalus:inAlne U 2560

s 3 MagtgsantunwuindAn wa:usoaunidumaunwuiluukasuiniamiio

AMF0 - ada ADSEFIU uazAISoLas*

urasdh i DO BOD TCB FCB NH -N uSLuRTTumAuNIWG
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

TCB a.1aJ [nw,wA’, nA), 8.usswawde (nA) 7.upsaassA, o.810uasanuus (ua, nA), o.wWea (uA, nA)

Us:inn

3.6-8.9 0.5- 2.5 790 - 160,000 40 - 35,000 ND - 1.15  a.muwJwgs, o.lWaJ 1.01n (wa, nal, a.g0a (wa,nA), 9.WaJ (nA), a.uvuns (nA) 3. Fealku
8} 3 6.1 1.3 9,300 1,700 0.19 FCB o.1aJ (wn), 9.usswawde (wa) 2.unsadssA, o.1Wad (wa) A.mMuwawgs, o.1aJ 1.a1n (wa, nA),
96%(54/56) 88%(49/56) 71%(40/56) 79%(44/56) 84%(47/56)  @.300 (wh, nA), 8.70UnaJ [nA), 8.Way (nw, nA, a.wiuas (NA*) A.@eITHUNH -N @.310yosanuys
A.MuwIwas (wa), 8.80a (wa) 8.9ounaJs (wa, nA) o.1WoJ (U, nw, NA®) A.BITKU
4.0-8.1 03 -4 230 - >160,000 20 —>160,000 ND - 0.61 BOD dhoens infiunaunsaida (wa?) TCB dheena inAutaunsad (ua, wa®, na, we)
3 3) 6.2 1.2 2,200 640 0.23 FCB 0. @ww1 2.onn (wa), dhega inAuiaunsaida (ua, wa, na, we) NH_-N o.1fiu 3.8 (un),
100%(24/24)  83%(20/24) 83%(20/24) 75%(18/24) 88%(21/24)  theena inFutaunsa (ua, we’)

BOD o.Iwn:ta (wa), o.TwsUs:nu#a (nw) 2.WAas, o.1003 3.uws (ua?)

2.8-9.0 0.5-6.1 130 - >160,000 40 - >160,000 ND-1.60  TCB o.Iwn:w@a (wn?), 0.IwsUs:nudu (wa®) 2.WAns, o.us:m 2. Wueylan (wa?), o.wWes 2.glne (un,
gu 3 6.0 2.1 3,500 745 0.20 nA’, we), 8.333u (nA) o.1os (wa’,nA) A.uws
92%(46/50) 48%(24/50) 78%(39/50) 80%(40/50) 98%(49/50)  FCB o.Twn:ta (wn), 8.TwsUs:nuda (wa‘) 2.WAns, 0. (A, nA*) a.dassAlan (uA) A.8Tun, 0.33u

(nA) o.WaJ (wa*, nA) 3.uws NH -N o.TwsUs:nu#a 3.Wans (wa’)

DO o.1WaJ 1.unsaassA (wa')

1.6-8.8 0.5-4.3 110 - 54,000 20 - 9,200 ND - 0.40 __ o _ 2 " __ - _ . 2
. BOD o.uyaun 1.Waas (we?) TCB a.a:wiuru (wa®) o.100J (wa) 2.WAaas, o.W0oJ 1.00sa0d (wa’)
ulu 3 6.0 1.6 2,400 665 0.10 v __ - — A _ _ . L A
FCB o.0:W1lURU A.W3as (wa), o.wWaJ (D) 9.wshuwsiu (nA) 2.Wuculan, o.1aJs 1.9asaad (wa*),
93%(52/56) 84%(47/56) 95%(53/56) 91%(51/56)  100%(56/56) - . : )
9.109J 2.uu (D)
4.5 -8.7 0.4-2.1 700 - 92,000 78 - 54,000 0.03-0.54 TCB a.1@gJuau (na), a.wddu (uA), o.wWoJ (ua,nA’) A.@eIs1e FCB o.1@aiudu (ua), o.uuiu (un),
nn 2 7.6 0.9 16,000 2,100 0.13 9.W0J (A, wA, NA‘) A.1B8Is1Y NH -N o.1J0J 1.1d80518 (wa?)
94%(15/16) 69%(11/16) 31%(5/16) 44%(7/16) 94%(15/16) :
umsjwuuhaiJJwUs:mnr‘i 2 > 6.0 <15 < 5,000 < 1,000 <05 Qmmewﬁ'LfJuUn_Jm WNSONAId
iy da 0 ’0 20,000 4000 05 DO an31 2.0 mg/L, BOD uann3an 4.0 mg/L, TCB u1nn31 20,000 MPN/100 ml,
nasyutmainussnnn =4 =< S 5% =5 FCB U1nN31 4,000 MPN/100 ml, NH_-N 11nn31 0.5 mg/L
umsjwuuna'ﬁwds:tnnﬁ 4 >2.0 <4.0 - - <0.5
e - ﬁ”aaawmmam%ﬁmﬁlﬁmummigﬂu@mmwfﬂw,méqﬁﬁaau (Fruaunsasraiaildnunasgiue / $1un19nTIInTave)

nsdlunanhilaldmmuaussian asiieuiunnsgiuwraninyssiai 3
' USiunile DO fan 2 USnunislan BOD gean  uShauiilAn TCB gagn * USlinunile FCB gagn ° US1inunilel NH -N gaan

3
NH,-N A1 ND (non-detected) A < 0.10
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(115130 3 AAYUT

Adhan - g3d0 AsEFIU uasA1Sovas*
%
AR DO BOD TCB FCB NH,-N
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

aAtun WU AN uazuspaunidumatumwurluukauiniakie (o)

= - %
usounil UHIATUNIWUI

09-82 0.7-79 790 - >160,000 200 - 160,000  0.06 - 3.03 DO nAvIataia WU (wa), 8.dunsie A.@eJlku (nA') BOD inFlunawasawu (nw?, wa) TCB inFutatijal
n2J 3 4.9 2.1 12,500 3,400 0.78 awu (nw, we®, nA?), 0.duns1e (A, nA), 0.008a:0 (wa) 4. Bealku FCB inFutawadsaw (un, nw, wa‘, nA),
75%(21/28) 46%(13/28) 68%(19/28) 54%(15/28) 36%(10/28)  o.n0ua:1Ra (wa, nA) 3. Btk NH -N inAuvlawesawu (ua, nw, wa®, nA, 8.dunsig(na) 2.1tk
5.8-8.3 0.7 - 2.6 230 - 92,000 20 - 24,000 0.07 - 0.48  TCB o.Busnuaiaes (wa?), o.01ulds (wa?), 0.3 (wa®, nA) A.dwu
a 2 7.5 1.2 8,550 555 0.22 FCB o.3gJKnuaiand (wa‘), o.0nuldy (wa), 0.3 (up, wa) 2.8 wu
88%(14/16) 63%(10/16) 38%(6/16) 56%(9/16) 100%(16/16)
42-73 0.6-3.2 170 - 35,000 45 - 11,000 ND - 0.62  TCBo.WaJa.w:e1 (nA°) FCB o.weulisie A.@ease (na’), 9.4u (wa) ,o.10aa (wa, nA) A.wxlen NH-N
3J 2 6.2 1.3 2,950 170 0.21 0.WrulJs1g 3.1 81s1e (wa), 0.1 A.ws=ten (wa’) -
56%(9/16) 69%(11/16) 63%(10/16) 69%(11/16) 88%(14/16)
1.1-6.9 0.3-55 18 - 54,000 <18 -5,400 ND - 0.51 DO a.udn: .81 (ua,wa') BOD o.uun: 3.8101 (wa?) TCB a.wjwn: 2.8 (wa®) FCB o.uwin: 2.8
wang 2 5.2 1.7 595 180 0.21 (we) NH -N 9.Wwn: 2.8 (nA’)
31%(5/16) 38%(6/16) 81%(13/16) 63%(10/16) 94%(15/16)
32-72 0.7-33 40->160,000  <18-35000 0.09-0.74 TCBawiunthamils:usdnia o.mes 3.wsen (wa®) FCB aswnurtiiantus:usdnia (wa?), ninouandse
NIUW=LEN - 5.6 2.2 460 78 0.34 waguhaa (wa), Uinwithdsusorua:wiuguiay (na), inAasdwdla (wa) .10 3.w=ten NH -N d:wiu
96%(22/23) 39%(9/23) 96%(22/23) 83%(19/23)  91%(21/23)  KuhaonTus:uaunAa (wa®), inuwithddusoouawiugulay (wa) o.uag 3.w=ten
1.2 -5.4 1.0 - 4.1 110 - 7,000 17 - 1,300 ND - 0.41 DO Ghwdasnds (na'), hutlus:=au (nw) o.10oJ A.unsadssA BOD Uhutbus:aJ (nA)
Uouas:Wa - 35 2.1 1,650 240 0.19
40%(8/20) 50%(10/20) 100%(20/20) 100%(20/20) 100%(20/20)
vasiuuraIdUsnng 2 >6.0 <15 < 5,000 < 1,000 <05 AumwinAdudum Wnsandad
iy I DO cann3 2.0 mg/L, BOD uinnai 4.0 mg/L, TCB uinn3a 20,000 MPN/100 ml,
uiasuumauiuszinnn 3 > 4.0 <20 < 20,000 < 4,000 <05 FCB Lnn31 4,000 MPN/100 ml, NH,-N LN 0.5 mg/L
mmsjwunaiufwds:mnﬁ' 4 >2.0 <4.0 - - <0.5

e - %aaamaamimaﬁmmﬁmmmmigm@mmwﬁﬂuwéaﬁﬁaﬁu (Frumsnsiaildnunesgiun / Suunmasatasiomn)
nsdlunaniilalldfmundssan sxfleutunasgusranissani 3
! Unadiilen DO e ? Uhaudifian BOD gean * Ushadiilen TCB gean © Ushadislen FCB gean * uSaudiden NH,-N gagn
NH,-N #1 ND (non-detected) #io < 0.10

NSUASUAUUAWY NS:NSOUNSWUINSSSSUBIAla:adiiondou
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P

s19JudnIuNIsaivawusgaius:infAlne U 2560

(11530 4 vanisasaidadsurculanrinuazusocuniJeuniluukaiuiniamiio

¥23M prasFIUAINIWG
wWasnas ﬁ"‘la!n - J3da Tuunasdh@odu 1nnsa‘ainﬁ'lﬁuu1nsj‘luq/ Udtum
(mg/U) (mg/U)
cd ND- 0.001 <0.005 , <0.05 Twurnasa3antRunnsTIuY/Tdeum
Total Cr ND - 0.026 <0.05*** Twurnasa3ontRunnsTIuY/Tdtum
Mn withaa:wiurtindhe s.w.g. 0.07uT8a A.awulwn_1.624%*)
1.1%(2/174)* ND =1.624 =1.0 withsu o.weUs:Au$y 1.waas(wa_1.02) v
Ni ND - 0.07 <0.1 Twurnasa3antRunnsTIuY/Tdtum
Pb ND - 0.022 <0.05 Twurnaso3ontEuuasIus/idoum
Zn ND - 0.438 <1.0 Twurnaso3onEuuasIus/idoum
Cu ND -0.03 <0.1 Twurnasa3ontEuuasIue/idoum
Hg ND - 0.0016 <0.002 Twurnasa3aRtRunnsTIuY/Tdtum
As withaa=wiurthde s.w.g. 0.01ulds 2.awulwa_0.013**)

0.6%(1/174)* ND-0.013 <0.01

RUIBLIAR

v
N o aAa v

e AWNIFIUY Cd LA 0.005 me/L nsditnifiaunszeng liiu 100 mg/tl
e AWMU Cd ladiin 0.05 me/l nsdlthiiiiaunsyene iundr 100 mg/L
o * fogazvesmsnsavinfifuinasgius Fwaunsenaiailildinasgun / $runsns i)
® **gngagn
o HuAunmsgiu 1o Cr viadnedus uwinamsiinszidu Total O fesasnuna Cr omun
o Zuansivgansraindingn delavevinlalldnssnmsgiu 0 2559 war T 2560
e ND = non-detected (n53alsinv)
d <0001 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

NSUASUAUUAWY NS:NSOUNSWUINSSSSUBIAla:aviiondou
Pollution Control Department | Ministry of Natural Resources and Environment

15



nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

a1sIn 5 Magtginntunwiindrany uazusounidumatunwurluukauiniAnaly

urasth DO BOD TCB FCB NH -N u§wmﬁﬁﬁtgmqtumw51
Bwseen 1.0-17.7 0.1-27 680 - 30,000 <180 - 4,900 ND - 0.45 DO o.WaJ 1.90unaJ (ua1) TCB @ourihws:e1 1.dou1n (UA), o.1oJ 1.unsaassA (wa?) FCB 9.8unsus
5.8 1.5 4,950 1,300 0.12 2.dIKUS(uA’)
nauuu
43%(12/28) 64%(18/28) 54%(15/28) 39%(11/28) 100%(28/28)
Bwseen 3.4-6.1 0.4-24 1,100 - 35,000 180 - 4,900 0.05-0.35 TCB o.WaJ 2.uunus (we?), a.awlan 3. Unusid (we), 8.u13U:Bu (we’) o.ws:unsFASegsen (we)
4.8 1.7 8,650 645 0.15 q.WS:UASFASaE s8N FCB o.1WaJ 2.uunus (Dgf)
naunald
75%(15/20) 65%(13/20) 80%(16/20) 95%(19/20) 100%(20/20)
DO o.WaJ (J8) a.ws:Us:uas (up, Do) A.dunsUsimis, nsanwd (un, T8), ©.U1INS28 2.uuUNUS (UA)
Bwsen 0.6-6.0 1.0 - 11.1 1,100 - 170,000 200 - 110,000 0.08 - 1.77 BOD a.:GaJ (Do) o.ws:Us:uau (uA, T8) A.daunsusimis, nsainwd (uA?, Dg), ©.U1INSIY 3.UUNUS [Uﬂ_].
aoUsy 2.6 3.3 34,000 7,850 0.35 TCB o.1WaJ [Ty, we) o.ws:Us:tad (W, Ty, we®) 2.aunsusinis ,nsainwd (U, Ty, we), 9.U13Ns28 3.uunuys
71%(17/24) 67%(16/24) 42%(10/24) 33%I(8/24) 71%(17/24)  (up, we) FCB a.Way (D8, we) o.ws:Us:uaJ (un, we, g, we‘) 2.aunsusimis ,nsainwd (un, we, Ty, we'),
9.U1INS2Y 3.uunus (we) Ma.tﬁm (un, Do) 0.ws:Us:uau (uA, We, T8) 1.dunsusimis ,nsainwd(un®)
28-17.0 0.5-2.4 330 - 130,000 230 - 79,000 ND - 0.40  TCB a.WaJ 2.gwsstuus (nn), a.Aum 3.daun (Dg’, na) FCB o.WaJ A.gwsstuus (nw, na), 8.Aum
mMAucduUuU 4.3 1.5 6,200 1,550 0.1 A.goun (g4, nA, we)
25%(4/16) 56%(9/16) 44%(7/16) 31%(5/16) 100%(16/16)
pIasHULHEIUSNNA 2 >6.0 <15 < 5,000 < 1,000 <05 AcumwihAdudum Wnsandad
o . DO ¢hn31 2.0 mg/l, BOD winn31 4.0 mg/L, TCB bann31 20,000 MPN/100 m,
uiasuumalinds:mnnn 3 > 4.0 <20 < 20,000 < 4,000 <0.5 FCB u1nn3h 4,000 MPN/100 ml, NH3—N TFER GF mg/l
vrasTuuKaIdUSNNA 4 >2.0 <4.0 - - <05

wnewe : * Sevazvesmsnniainiildnuinasgugunimidiluwanihimiiu @uaunmsenaiaiildnunasgiun / Suiunseseiaiviie)

nsdluaaiilalamnuadssinn ssfieuivannsguuvasissnmi 3
' UShaiiile DO dgn * UStmiidiein BOD gean * uSlaiisien TCB gedn * USianufillan FCB gagn ° uSoauiilien NH-N gedn

NHB—N A1 ND (non-detected) fia < 0.10
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

a1swn 5 MAgtgInntunIwuInd Aty wa:uspaunidumatunwuluuksauinianall (o)

Aehan - g3d0 AWsEFIU uasA1donas*
unasth thasth DO BOD TCB FCB NH -N u§lnmﬁﬁﬂmh1qmn1wﬁ1
3
(mg/U (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

1.6 -6.2 0.9-29 1,300 - 35,000 400 - 7,900 ND - 0.70 DO o.uwtau 3.uasuiu (wa'), o.d0JWioJ 3.gwsstuus (wa) TCB o.uwJtau 3.uasuiu (nw,wa),
n1Aucaunald 3 3.3 2.3 19,500 7,450 0.31 o.d03Wl0J(nA) o.WoJ (nw,nA% we) 3.gWsStuus FCB o.utau 1.uasuiu (nw, wa*), o.d0JWdoJ (nAY)
17%(2/12) 42%(5/12) 50%(6/12) 42%(5/12) 75%(9/12)  o.ba [nw', Ue,nA,we’) 3.gwsstuys NH -N a.un@u 2.upsuiu(na’, we), 0.d0JWiaJ 1.qwsstuud(ne)

Us:inn

DO a.WaJ (wa'), a.nsznuuuu (ua) A.dunsanas, 8.d@wwsiu 1.uasuiu (ua, wa) BOD o.laJ (uA),
9.ns:nuuuu (nA) A.d@unsains, o.d@wuwsiu A.uasuiu (wa% na) TCB o.aJ (uA, wa, nA, we),

. 1.3-4.0 1.7-5.6 2,300 - 920,000 450 - 170,000 0.10 - 6.30 , . -
n1au a.ns:nuuu (up, wa, nA, we’) A.aunsanas, 0.a1uwsau (UA, wa, NA, wa) 8.uasgors (na) 2.uasUiu
q 4 2.8 3.1 24,000 6,400 0.80 v h n
nouald FCB o.WoJ (U, wa, nA), a.nsnuuuu (ua,wA, we’) q.dunsains, a.a1wwsiu (Ua, wa, nA, we)
86%(24/28)  86%(24/28) 36%(10/28) 36%(10/28)  36%(10/28) —— . T . :
9.unsFuFS (nA) 3.upsUiu NH -N o.waJ (un, wa, nA°, we), 8.ns:Nuuuu (UA, NA, We) A.dynsans,
9.aWwsau (UA, nw, nA, We) a.unsFuFs (nw, nA) A.uasuiu
2.6 -8.0 0.4-38 310 - 230,000 78 - 79,000 ND - 0.27  TCB a.WaJ (we) o.unuaun (we) 2.dunsainsiu, o.wWeJ (we, we) a.lwsisiu (nw,nA,we) 2.518U5S,
wnaoaJ 3 4.5 1.1 7,000 1,300 0.13 9.Mu:N 3.Meu3uls (nA’) FCB o.1aJ 3.aunsaiasiu (na), o.wWed (we, na) o.Twsisww (nA) 8.0nulds
83%(33/40)  93%(37/40) 80%(32/40) 85%(34/40)  100%[40/40)  [nA) 4.579U3, ©.MUN A.NMeuIuUs (nA?)
UmsjmuneiJJwUs:mnﬁ' 2 >6.0 <15 < 5,000 < 1,000 <05 r]fumewﬁ'LfJuUn_Jm WAStUAId
dhy da 0 ’0 20000 000 0 DO chn3n 2.0 mg/, BOD uanna 4.0 mg/L, TCB uinn3an 20,000 MPN/100 ml,
Dasqiuurahussnnn 24 =< 52% =4 =05 FCB 11nn31 4,000 MPN/100 ml, NH_-N 11nn31 0.5 mg/L
umsmuunéﬁwds:mnﬁ' 4 =20 <4.0 - - <05
e : * Sevazvesmsanaiaildmunesgiugunimitluuvasiiiiu ($uumsesaiaildaunasgius / $uaumsesiaiariome)

a0 ¥ wae a v % o
nstluvanhfilldimuaussiom wdlsuivinasgiuunaniussnmi 3
' USmiilidn DO mge * UStmiilien BOD gegn * uSlinudidlan TCB gega © UStauiiilen FCB gegn ° UShoaudiilAn NH-N gedn

NH,-N A1 ND (non-detected) Ao < 0.10
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

msIn 5 MagtgsantunwuiindrAty uazusuaunidumaumwuiluukasuiniana (co)

AMF0 - ada ADSEFIU uazAISoLas*

urasdh i DO BOD TCB FCB NH -N uSLuRTTumAuNIWG
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

Us:inn

12-86 1.0-15 490 - 4,900 20 - 490 ND - 0.85 DO Mg@ouliins:nu o.ufinsnu 1.wasusiwn') NH_-N Me@auunins=nulwa, nA’)
WYsUSaauuU 2 5.4 1.1 2,750 49 0.36 :
50%(2/4) 100%(4/4) 100%(4/4) 100%(4/4) 50%(2/4)
1.4-172 0.8-29 490 - 330,000 78 - 79,000 ND - 0.69 DO a.0nuunau A.wasus(wa') TCB a.0nuukaulnw, wa®, nA, sa) o.Waalnw, wa®, nA, sA) A.WISUS
WYsUSaouany 3 4.7 1.3 41,000 5,150 0.09 FCB o.Unuuxau(nw, wa, nA, sn) a.Woilnw,wA,nA*) 2..wasus
65%(13/20) 85%(17/20) 35%(7/20) 50%(10/20) 90%(18/20) NH -N o.UnuuKau A.wasus(wa, nA°)
2.4- 6.6 0.4-1.4 40 - 9,400 <18 - 3,300 ND - 0.24 -
unatned 2 3.8 1.0 2,550 330 0.05
15%(3/20)  100% (20/20) 85%(17/20) 80%(16/20)  100%(20/20)
32-74 0.1-1.0 45 - 23,000 20 - 6,800 ND - 0.62  TCB 2.naJu19l 3.meuauus(we’) FCB o.Inslen(nA‘) 0.naiuni(we) 3.n1cu3uus
unalioy 2 5.8 0.7 3,300 745 0.05 NH -N o.18J 2.meuauys(we’)
40%(8/20) 100%(20/20) 75%(15/20) 55%(11/20)  95%(19/20)
BOD o.1aJ(nw’) 1.ds:US, 8.dgunana 1.awus(wa), o.kuaald(wal, o.iei(nw], o.kaudan(wa) 2. wysysad
20-9.0 0.9-5.7 220 - 160,000 110 - 24,000 ND - 5.9  TCBa.upsnadi(an), o.mSa(nw, an, we) 1.0gsen, 8.daurana 1.awus(wa), o.1ea(an), o.naudn(wa’)
than 3 5.0 2.1 7,900 1,300 0.16 A.Wasysad FCB a.unsna(we), 8.nmSa(nw) 1.0gsen,0.003(wa,we) 1.ds:US, o.dourona 3.awus
72%(31/43) 49%(21/43) 84%(36/43) 77%|(33/43) 93%(40/43)  (wh,we), o.Kxuaild(wn) ,o.Weilan*), o.naudan(wn,an) . wasysad NH -N a.nSe(we) 1.0gs8n,
9.3@ysus(wa’), o.Was(wa) A.wysysad
umsjwuumiJJwUs:mnr‘i 2 > 6.0 <15 < 5,000 < 1,000 <05 F]mﬂ”IWJTﬁILﬂUUﬁ_JH’I WNSONAId
Sy da 0 ”0 20000 4000 05 DO an31 2.0 mg/L, BOD uann3an 4.0 mg/L, TCB u1nn31 20,000 MPN/100 ml,
nasyutalinussnnn =4 =< S 5% =5 FCB U1nN31 4,000 MPN/100 ml, NH_-N 11nn31 0.5 mg/l
umsjwuuneiﬁwds:mnﬁ 4 >2.0 <4.0 - - <0.5
g : ﬁ”aaawmmamuaﬁmﬁlﬁmummigﬂu@mmwfﬂw,méqﬁﬁaau (Fruaunsasraiaildnunasgie / $1un1InTIInTave)

nsdlunashilaldmmuaussan asiieuiunesgiuiraninyssinai 3
' USiunile DO an 2 USinunislan BOD gean  uSauiilAn TCB gagn * USinuiile FCB gagn ° USLinunilel NH -N gaan

3
NH,-N A1 ND (non-detected) A < 0.10

NSUASUAUUAWY NS:NSOUNSWUINSSSSUBIAla:adiiondou
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

a1swn 5 MAgtgInntunIwuInd Aty wa:uspaunidumatunwuluuksauinianall (o)

i 8 S '
AIMdQ - dada AUseFIu uazA1sowaz*

unasdn thasth DO BOD TCB FCB NH -N u§lntuh:ﬁt'1nh1mqtumw51
3
(mg/U (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

Us:inn

1.0 - 6.1 0.1-5.6 1,300 - 92,000 200 - 35,000 ND - 0.42 DO o.0huuwsn 3.0gsen(0e,we), o.1o 3.awus(Dg,we'] BOD o.lboJ 3.awus(we?), o.WaJ 1.d3IKUS
awus 3 3.7 2.8 7,900 2,250 0.13 (un) TCB o.1Was(we?), o.0uuwsn(up’,we,T8) 1.08s8n, o.1W00J 1.awus(wa), o.1oJ 1.33KUS(uA%, We)
50%(10/20) 20%(4/20) 65%(13/20) 80%(16/20)  100%(20/20)  ECB o.0huuwsn A.0gsen(we, Do), o.1os 1.awus(wa), o.10oJ 1.53KUsS(08)
22-71 0.9 -3.0 2,200 - 24,000 180 - 13,000 0.04 - 0.34 TCB o.0nlK 2.09s8n(uA’) FCB o.0nlH 1.0gs81(un’)
Uoy 8 4.6 1.5 9,450 1,350 0.16
60%(12/20)  80%(16/20) 95%(19/20) 95%(19/20)  100%(20/20)
1.2-76 1.1-5.2 350 - 24,000 40 - 8,000 ND - 0.30 DO o.WaJ 3.9ns1l (wa') BOD o.WaJ 3.9nus1l (we’) TCB o.1aJ 1.9nes1U (wa’) FCB o.10aJ
d=unnsJ 3 3.2 2.5 4,650 850 0.01 1.9nes1d (wa‘)
42%(5/12) 25%(3/12) 92%(11/12) 83%(10/12) 100%(12/12)
22-76 0.6-35 790 - 130,000 <18 - 4,900 ND - 0.77  TCB o.Ustuus 3.Us:0uAsdus (wa,na’,sa) FCB o.Us1cuus 4.Us:ouAsaus (na)
Us1cuus 2 4.0 1.5 6,400 365 0.12 NH_-N 8.Us1cuuys 2.Us=20ufsdus (wa)
25%(5/20) 70%(14/20) 50%(10/20) 70%(14/20)  90%(18/20)
2.8-6.6 0.6-2.0 1,100 - 79,000 <18 - 1,300 ND - 0.14  TCB 2.ngus 1.UszduAsaus (na’)
f]qu§ 8 4.6 1.3 13,000 280 0.05
75%1(6/8) 100%(8/8) 88%(7/8) 100%/(8/8) 100%(8/8)
umsjmun;iﬁwds:mnr‘i 2 > 6.0 <15 < 5,000 < 1,000 <05 r]rumewr‘iL‘fJuUn_Jm WAStuAId
dhy . DO ¢hin31 2.0 mg/l, BOD winn31 4.0 mg/L, TCB banNn31 20,000 MPN/100 m,
uIasFuLKaIINUS:INNN 3 > 4.0 <20 < 20,000 < 4,000 <05 FCB u1nn3 4,000 MPN/100 ml, NH_-N b1nns 0.5 mg/t
pIasHuLHaIUs:nNn 4 220 <40 = = <05
vnewe : ¥ fevazveamsnsiindldmunasgrunanmiiluuvaniicdu Guumsnsainildmunasgiun / Sumsesieiariome)

a1 ¥ W a e ¥ ,
nsdiunasihnlildfimunusznn wsfleuiuinasgiuuaniyssnni 3

' USmiillen DO ge “ UStmiisien BOD gegn * uShinudidlan TCB gega © UStauiiilen FCB gegn ° USlaufilAn NH-N gege
NH_-N #in ND (non-detected) #io < 0.10
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P

s19JudnIuNIsaivawusgaius:infAlne U 2560

M151IN 6 wanasassidadsurculanzrunuazusocuniideuniluukaiuinianald

WIS10109S

Cd

Total Cr

Mn

0.5%(1/186)*

Ni
Pb
Zn

Cu

Hg

1.7%(3/172)*

As

KULIH

A35§IU7 Cd Ty 0.005 me/l

. ¥23m uInsFIUAUNIWL ,
ada - d3da tuurnasur@aau j0asadannuwiasiud/ Blunm
tmg/l) (mg/U)
ND - 0.0016 <0.005 ,<0.05 Twurnasa3ontRunsTIuY/Tdtum
ND - 0.0315 <0.05%** Twurnasa3onRunsTIuY/Ttum
WtwasUs o.01ulHa A.WgsUS(NA_1.041%*)
ND - 1.041 <1.0 ’
ND - 0.016 <0.1 Twurnaso3onEuuIasIuY/idoum
ND - 0.029 <0.05 Twurnaso3onEuuasIue/idoum
ND - 0.50 <1.0 Twurnaso3onEuuasIue/idoum
ND - 0.025 <0.1 TuwurnasasdantFuuasuY/Tdoum
withiws:en o.100J 1.unsaassAluA_0.0036**)
<0.0005 - 0.0036 <0.002 wWuiau o.ns:nuuuu A.aynsains(un_0.0033)
wuhunatked o.100J 3.neuuus(ua_0.0022)
ND - 0.009 <0.01 Twurnaso3onEuuasiue/idoum

v

a0 Aa

nstniinunszAs TdiAu 100 mg/

AsEIUY Cd T 0.05 me/l nsditfiaaunsedns 1iundt 100 me/L

* $ouarvpin1sns v iamiumInsg s (@uumsesnianlildunsgiue / Susunsesininimun)

** AA9En
Y 9

oo Puanunsgiu ves Cr afiangnaidun usnansinszidu Total Cr Feaud3unas Cr ianun

? uansfiagansnindanan danlaveniinldldniusnnsgiu s 2559 uag Y 2560

ND = non-detected (n53alainu)

Cd
Total Cr
Mn

Ni

Pb

<0.001
<0.01
<0.1
<0.01
<0.01

mg/l Zn
mg/l Cu
mg/l Hg
mg/l As
mg/l

<0.1 mg/L
<0.01 mg/L
<0.0005  mg/l
<0.01 mg/L
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

a1sIn 7 mMagtgdantuniwiindrany uazusoaunidumatumwurluukaiininn:dusondgikiio

Aehan - 30 AWsEFIU uasA1dovas*
unasd DO BOD TCB FCB NH -N u§lamﬁﬁﬁtgmqtumwﬁ1
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

2.1-83 0.6 - 4.3 9 - 5,400 <9 - 5,400 0.02-1.18 BOD a.twoJs 1.vouunulle? ECB o.0i(0e*) o.dwal(nw’) 2.vouuniu
waJ 3 3.2 2.5 4,650 850 0.01 NH -N o.Waa(nw?) a.dwailnw,Tu) 9.9uasal(nw,bg) 3.vouunu
85%|(44/52) 81%(42/52) 100%(52/52) 96%(50/52) 73%(38/52)

TCB o.1@aJlu 3.quasgsitilwn), o.1WaJ 3.ulass(wn’), o.1@a10 1.50818a(wn’] FCB o.@aJlu

41-79 0.1-3.9 20 - >160,900 <20 - 160,900 ND - 1.28  A.guasigsiliwn), o.WoJ 2.ulass(wn), o.1@a1nd 1.50880(wa’), d:wrudiuunseiy Fow A.d900 NU
Eij 3 6.1 1.1 745 170 0.44 3.upss1BEU(we), 9.01uwd .5u0D(we) NH -N 2.915uzs0(uA%WA) 0.@astulwh) 3.9uas1YsU,
100%(42/42) 83%(35/42) 93%(39/42) 88%(37/42) 69%(29/42)  o.umBu=Fa(wa) o.Wailwn,na) 1.eldss, o.l@a1nd 1.50u8alwa), o.Wailnw,wa) a.Inguwde(nw)
A.umaEsmu, o.Wad(nw) a.guun(nw) A.gauuny, o.01uwi .den0(wa)
3.2-10.8 0.1-4.2 <20 - 13,000 <20 - 3,400 ND - 1.51 BOD o.Tgndy 3.unss1ydui(nw?) NH -N o.lva@su(nna), 8.Wyaliamis(wa), a.weoilwn,nna’),
va 3 6.2 1.3 500 85 0.01 9.015uhsu(uA,wWA,NA) 1.9uas1gsIl
99%(71/72) 82%(59/72) 100%(72/72) 100%(72/72) 85%(61/72)
UIasHULHEIEUSNNA 2 >6.0 <15 < 5,000 < 1,000 <05 AumwinAdudum Wnsandad
g . 0 ) 20 4000 DO a1n31 2.0 mg/L, BOD uinn3i 4.0 mg/l, TCB uinn31 20,000 MPN/100 ml,
Wasutrantsnnn 3 =5 =20 S =% <05 FcB uannd1 4,000 MPN/100 ml, NH.-N 11031 0.5 mg/L
UmsjwuunéJJwUs:mnr‘i 4 =20 <4.0 = = <05
wnewe : ¥ fevazveamsnsiindldmunasgrunanmiiluuvanihiddu Guumsnseinildmunasgiun / Sraumsesieiariame)

nsdluvaaiilalamruadssinn ssfeuivannsguuvasdssanmi 3
' UShadiller DO dgn * UStmiidiein BOD gean * uslaiifien TCB gegn * USianufillan FCB gagn ° usaauiilien NH-N gedn

NH,-N A1 ND (non-detected) fia < 0.10
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

a1sIn 7 mMagtgdinntuniwiindiany uazusoaunidumatumwurluukaiininn:dusonidgatkiio (do)

) o '
AN - Jada AwseIu uazA1Sowaz*

unasd whdadh DO BOD TCB FCB NH -N u§wmﬁﬁﬂtgmqtumwﬁ1
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

Us:nn

4.2 -89 0.1-22 <30 - >24,000 <30 - >24,000 ND - 0.30  TCB a.A5dJASW 3.uAswul (wa’) FCB o.ASdJAsu 2.uAswuu (wa')
dinsiu 3 6.7 1.1 190 63 0.10
100%(20/20)  95%(19/20) 95%(19/20) 95%(19/20)  100%(20/20)
. 4.0-9.1 0.1-28 20 - =16,000 <20 - 5,000 <0.01 - 0.01 FCB a.UndaJ 1.unssradun (we')
ain:nad
3 6.9 1.6 500 255 0.01
nauuu
100%(20/20) 75%(15/20) 100%(20/20) 95%(19/20) 100%(20/20)
. 23-6.7 23-52 270 - 216,000 170 - 16,000  <0.01 - 0.01 BOD o.100J 3.unss1wEWT (WA, nA%we) FCB a.10aJ 7.unss1dun (na*,we’)
ain:nad
. 4 3.4 3.3 12,500 5,050 0.01
nauad
100%(8/8) 63%(5/8) 100%(8/8) 50%(4/8) 100%(8/8)
3.4-75 0.9-27 78 - 16,000 <18 - 2,200 0.04-086 NH-N 9.s03m (nw) a.nuanlas (nw) o.wWad (nA%) 2.nwWaUS
a1 2 5.1 1.8 400 286 0.34
20%(3/15) 27%(4/15) 93%(14/15) 87%(13/15)  80%(12/15)
2.1-87 0.4-29 20 - 34,000 <20- 24,000 0.01-0.75 TCB a.nuasdds 1.50880 (wa?)
({35 2 6.6 1.5 1,045 120 0.29 FCB o.1ny0s3de 3.50u180 (wa'), 9.usUo 3.umiaisau (nA) NH -N o.d2sstuni (wn)
63%(10/16) 50%(8/16) 75%(12/16) 69%(11/16) 69%(11/16)  a.1nvasdde (wa®) 2.5e8180, 0.070Unw (nA) .uslo (nw, nA) A.uMEISAW
5.8-7.7 0.2-23 <30 - >24,000 <30 - 11,000 ND - 0.60 TCB o.10oJ 1.1ag (nw?) FCB o.10aJ 1.1ag (nw')
gy 3 6.8 1.0 2,400 210 0.15 NH -N o.@8anu (wa®) o.1aJ (Nw?) A.1ae
100%(20/20) 95%(19/20) 95%(19/20) 95%(19/20) 90%(18/20)
vasiuuraIdUsnng 2 = 6.0 <15 < 5,000 < 1,000 <05 r]rumewﬁ'L'fJuUn_Jm Wsaunast
g r DO cn31 2.0 mg/l, BOD uinn3a1 4.0 mg/L, TCB uinn3an 20,000 MPN/100 ml,
vinsFHuurKauls=innn 3 > 4.0 <20 < 20,000 < 4,000 <0.5 FCB Lnn31 4,000 MPN/100 ml, NH3-N TSR GG mg/l
vrasTuuraIdUsnng 4 >2.0 <4.0 - - <05
vnew : ¥ fevazveamsnsiindldmunasgrunaunmiiluuvasiioiu Guumsnsininildmunasgiun / Sraumsesieiaiame)

nsdlunaaldlamnuaussnn ssieuivansgiuwvasdissanmi 3
' UShadiile DO dgn * UStmiidiein BOD gean * USlaiifien TCB gegn * USinufillan FCB gegn ° uShaauiiilen NH-N gedn

NH,-N A1 ND (non-detected) fia < 0.10
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

msIn 7 magtgsantunwiindrAty uazusoaunidunaumwihluwkasiiniaa:susenidgiwmio (o)

AMF0 - ada ADSEFIU uazAISoLas*

. Uszinn o, 5
unaJul llHEIIJl?'I DO BOD TCB FCB NHa-N ustamnuﬂm_mqmmwm
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

3IBI=743 0.2-25 <30 - 2,400 <30 - 2,400 ND - 0.40 -
u 2 6.3 1.3 330 120 0.10
69%I(11/16) 69%(11/16) 100%(16/16) 94%(15/16)  100%(16/16)
48-12.2 04 -37 20 - >16,000 <20 - 216,000 <0.01 - 0.01 FCB o.ns:&J 3.Us5ug(we*)
ad 2 7.2 1.4 210 40 0.01
60%(12/20)  70%(14/20) 95%(19/20) 95%(19/20)  100%(20/20)
2.9-80 0.4-3.4 <30 - 2,400 <30 - 2,400 ND-0.90 NH-N hGws:uuu°1Jmfnﬁaqnmmﬁa[wns,nﬂ]
KUDJINIS - 6.5 1.2 30 30 0.10
96%(27/28) 82%(23/28) 100%(28/28) 100%(28/28)  93%(26/28)
mnsjmuha'.lﬁwds:mnﬁ 2 > 6.0 <15 < 5,000 < 1,000 <05 ﬂmmwﬁwﬁ'LﬂuUmm WNsaNaId
Sy da 0 ’0 20000 4000 05 DO ann31 2.0 mg/L, BOD uinn3i 4.0 mg/L, TCB uinn3a 20,000 MPN/100 ml,
nasHutmahusnnn =4 =< S 5% =5 FCB U1nN31 4,000 MPN/100 ml, NH,-N 11nn31 0.5 mg/l
umsj‘nuuna'ﬁuls:mnr‘i 4 >2.0 <4.0 - - <0.5
RULNA * %asazsummimw’fmﬁlﬁmmmmigﬂu@mmwﬁﬂmmdaﬁﬁaﬁu (ai”m’aum'ﬁmaﬁ@mﬁmummgmﬂ / 5’]14’314?115@‘5’3%5@%&%1@)

nsdlumaaldlamuuntssnn ssfeuivansgiusvasiissanmi 3
' USiundlA1 DO saa 2 USnunislan BOD gedn  uSuiilan TCB gaga * USinunile FCB gaan
NH,-N #1 ND (non-detected fi® < 0.10
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P

s19JudnIuNIsaivawusgaius:infAlne U 2560

15130 8 wanasasaidadsurculanrunuazusocuniJeunatuukaluinina:iusoniagdmiio

gaam UInsIIUAUNIWUT
wasainos ada - J3da luurasurdodu jaasadanfiuniasiueg/ idunn
(mg/U) (mg/U)
cd ND - 0.001 <0.005, < 0.05 Twurnaso3onEuuasIue/idoum
Total Cr ND - 0.016 <0.05%** Twunnsa3oREuInsIuY/Tltum
Mn wihEeo o.nvas3de 2.50u80(wn_1.15%*)
ND - 1.15 <1.0

0.6%(1/172)*
Ni ND - 0.02 <0.1 Twurnaso3oREuuasIue/Gdeum

wihg o.W0es A.gounniulnw_0.079**), d=wiutdou o.0tunAS AU
ND - 0.079 <0.05 9.3uun A.gauunulnw_0.067)
wudgo 9.ustio A.umaismu(nw_0.075)

Pb
1.7%(3/172)*

wiuhad a.ns:lw a.n1qu 2.gsuns’(nw_2.81), a.10oJ 1. g5uns
ND - 3.55 <1.0 (Nw_3.55%*)
HuaJn1s Kihs:uulUauidearuinida(we_1.03)

n
1.8%(3/171)*

wjuhd o.Inguwde 2.umaisaulnw_0.101), dwauou o.UcunAs

Cu fiu 9.3uun A.gauunulnw_0.111)
ND - 0.119 <0.1 ' 5 o - ro
2.9%(5/172)* wjthai a.nuanlas(nw_0.104) a.Waalnw_0.116) A.mwaus

wWuduo 9.ustio A.umaismulnw_0.119*%)

Hg wdhiEen 0.1nuns3de 1.508130(nw_0.0034**), 0.usTio 1.uMmaASAIY
<0.0005 - 0.0034 <0.002
1.4%(2/140)* (nw_0.0033)
widhae o.WeJ A.@s(nA_0.012)
. wudyo 9.ustio 2.umaismulna_0.012)
DR ND - 0.034 <0.01 W U1g o.10oJ 2.un1aisniulna_0.027), o.oJ 2.9auunu
e (NA_0.034**), d:wiuldou 9.Utu3a1AS NU ©.3UUN  A.¥dullnu
(nA_0.019)

RUYLUA
- 3

v
a0

o Awnsgius Cd laifiu 0.005 me/l nsdhirfifienunszeng laiAu 100 mg/t
e Awasgun Cd Tifin 0.05 mg/tl nsdiifianunsene dWundt 100 meat
o * Sovazvesnsmsieiaiiiunsgius @wumsnsaiailildunsgiun / S1uMInTI IR L)
o ** AR
o Hudnnasgiug ves Cr viladnemduy winanmsiesgiidu Total Cr Sesamdiaina Cr arta
o Zuansisgnnsrnindanan delaveuiinlaildnumnsgiu el 2559 uas U 2560
e ND = non-detected (n53alsinu)
Ccd <0.001  me/l Zn <0.1 meg/L
Total Cr  <0.01 mg/l Cu <0.01 mg/L
Mn <0.1 mg/l He <0.0005 mg/l
Ni <0.01 mg/l As <0.01 meg/L
Pb <0.01 mg/l
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

M1sIN 9 agliFdnAtunIwUINdIATY wa:usunidumatunwuluukrasuininazusen

Aehan - 30 AWsEFIU uasA1dovas*
unasd DO BOD TCB FCB NH -N u§wmﬁﬁﬁtgmqtumw51
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

1.0-9.7 0.3-6.1 170 - 92,000 45 - 7,000 ND - 0.70 DO o.0u&$y 1.Us1auus(we') BOD o.1eJ 1.a:@ainsi(wa, na’) TCB a.uad:nJ(nA,we) o.Waa(nw, wa?,
ulng 3 3.2 2.5 4,650 850 0.01 we) 9.u13Ad(WA) A.a:33ns1 ECB a.u1uU=ni(nA) o.woi(nw,nA’) o.uundlwa®, we) o.uudhsus
50%(26/52) 73%(38/52) 85%|(44/52) 85%(44/52) 98%(51/52)  (nA) A.a:@INs" NH -N 9.U3U:nJ A.a:13Ins (we®)
1.0-5.8 1.3-5.2 790 - 160,000 310 - 35,000 ND - 0.70 DO a.U1uds1y 2.Us1auus(we') BOD o.WeJs(De’) o.nTunsus(we) 2.Us13uus TCB o.weai(wa®, Do)
Us1iuus 2 4.1 1.9 3,500 1,045 0.05 0.n0UNSUS(wA) 2.Us13uys FCB o.Was(wa’,Je) 0.ndunsus(wa) 2.Us13uus NH -N o.150J 3.Us13uys
0%(0/20) 15%(3/20) 55%(11/20) 50%(10/20) 95%(19/20)  (we)
1.0 - 8.4 1.1-5.7 490 - 92,000 130 - 54,000 0.02-0.82 DO o.0wasw 1.Us1auus(we'), o.2aasnd(we'), 8.0uun(we) 2.uasunen BOD o.0insnY(08, we),
uaAsuILn 3 3.8 2.3 4,450 1,120 0.06 a.Uuu(Dg, we?) a.uasunen TCB o.10aJ 2.unsuren(le?®) FCB a.laJ 3.upsuignlwa, D) NH -N
50%(10/20)  35%(7/20) 95%(19/20) 90%(18/20)  95%(19/20)  o.0huadw 3.Us1Auus(we?)
43-8.1 0.6-2.1 130 - 35,000 45 - 7,000 <0.03 - 1.29 TCB o.WaJ 1.as10(wa’) FCB o.1WaJ 2.as10(wa*, nA)
0s10 3 6.0 1.3 2,300 280 0.18 NH_-N a.Was(we’) o.w1ab(we) 2.0570
100%(16/16) 94%(15/16) 94%(15/16) 88%(14/16) 75%(12/16)
3.9-11.2 <0.2 -6.4 <18 - >160,000 <18 -22,000 <0.03 - 1.54 BOD o.1WaJ 1.7unus(nw’] TCB a.wWailnw, wa®, nA, we®), 8.uw1u(nA) 2.3unus FCB o.1aJ 1.3unus
Aunus 3 6.3 1.0 3,500 490 0.166 (nw, wa, nA, we') NH_-N 9.uHavdsrk(we’) o.Woa(wn, we) 2.3unus
97%(31/32) 91%(29/32) 72%(23/32) 75%(24/32) 84%(27/32)
pIasHuLHaIiUsnnA 2 >6.0 <15 < 5,000 < 1,000 <05 AcunmwihAdudum Wnsandad
g . . ) ) . DO a1n31 2.0 mg/L, BOD uinn31 4.0 mg/l, TCB uann31 20,000 MPN/100 ml,
Wasutrantsnnn 3 =40 =20 S SR <05 FcB uannd1 4,000 MPN/100 ml, NH.-N 11nn3 0.5 mg/L
pasHuLHaIiUsnnm 4 >2.0 <4.0 - - <05
UYL © * %aaammmim’;ﬁmﬁlﬁmm’1migmﬂmmwﬁﬂul,ma'aﬁﬁaﬁu (ﬁi’wu’;uﬂﬁmmi’mﬁlﬁmmmmigmﬂ / FIUIUNTNTIVIATIINUA)

nsdlunashlaldmuaussian sieuiunnsgiuuvasiyssiani 3
' UShaiillen DO dgn * UStmiidiein BOD gean * uSlaiifien TCB gedn * USinufillAn FCB gagn ° uSoauiiien NH-N gedo

NHB—N A1 ND (non-detected #® < 0.10
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

s 9 agliFdontunwuInd 1Aty uazusunidumaunwuluukainiaazsuseon (cio)

AMF0 - ada ADSEFIU uazAISoLas*

urasdh i DO BOD TCB FCB NH -N uSLuRTTumAuNIWG
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

Us:inn

<50y 3.1-6.0 1.4-43 2,100 - 160,000 400 - 17,000  0.06 - 0.48 BOD o.07umg A.s:wa(wA?) TCB o.Uumy A.s:80J(nw, WA, nA, we®) FCB o.0rume A.s:803(nw,
m;uuu 8 5.4 1.8 44,500 2,800 0.14 wa*, nA)
88%(7/8) 63%](5/8) 25%(2/8) 50%(4/8) 100%(8/8)
o) 1.4-17.0 15-4.6 790 - 160,000 330 - 160,000 0.14 - 1.51 DO o.WoaJ 1.s:wai(nw, wa') BOD o.WaJ 1.s:wa3(wa?, nA) TCB o.1aJ A.s:wadlnw, wa®, na®, we?)
-. 4 3.2 2.2 54,000 10,200 0.38 FCB o.WaJ 3.s:w03(nw, wa’, nA, wa) NH -N o.1aJ 3.s:e0J(nw, wa®, nA)
nauald =9
88%(14/16)  88%(14/16) 31%(5/16) 38%(6/16) 69%(11/16)
45-95 0.2-5.4 170 - 92,000 <18-14,000 <0.03-0.26 BOD o.unaJ 1.s:v0(nA?) TCB o.unaJ 2.s:v0(nw’,nA,we) FCB o.unaJ 1.s:v0J(nw’, nA, wa)
Us:uas 8 516 1.3 10,100 295 0.06
100%(20/20) ~ 80%(16/20) 75%(15/20) 75%(15/20)  100%(20/20)
50 28-72 1.2-17.2 1,700 - >160,000 78 - >160,000  0.03 - 1.01  BOD inFiv1achuaunggeu o.u1g1go1l 3.3unus(nw?, wa) TCB InAuachuaugngal o.unengol
oL 3 5.4 2.6 54,500 8,450 0.42 A.Aunus(nw?, wa®, nA, we®) FCB InfAviachuauegngau o.unengan 3.3unus(nw’, wa, na, we) NH-N
75%(6/8) 50%(4/8) 50%(4/8) 38%(3/8) 63%(5/8)  InfFlLlacthuauengoIu o.uNeNgd (NwW, WA, nA)
P 33-6.7 1.4 - 4.6 170 - 17,000 40 - 11,000 0.06 - 0.40  BOD .88 o.ueneoW A.unus(we?) FCB a.dudhw o.unengau A.5unus(nw,na’)
. 2 5.9 2.0 2,850 1,750 0.13
noua
50%(4/8) 13%(1/8) 63%(5/8) 38%(3/8) 100%(8/8)
3.1-6.46 <0.2-3.2 <18 - 54,000 <18 -16,000 <0.03 - 1.57 TCB o.w1d0J 3.0510(nA), 8.8aJ 2.3unus(nA®) FCB o.9aJ 1.3unus(nA‘)
W 2 5.3 0.7 1,750 110 0.11 NH -N o.11a0y 2.0s10(wh, we’), 2.2a3 3.3unus(wa, we)
21%(6/28) 82%(23/28) 68%(19/28) 68%(19/28)  64%(18/28)
U‘IOS'j‘IUllHEiJJ’]LJS:LﬂnﬁI 2 >6.0 <15 < 5,000 < 1,000 <05 QmmwﬁwﬁlLﬂuUmm WmsnnﬁJﬁ
S A2 0 ’0 20000 4000 05 DO an31 2.0 mg/L, BOD uannan 4.0 mg/L, TCB u1inn31 20,000 MPN/100 ml,
nasyutmalinusnnn =4 =< S 5% =5 FCB UAnN31 4,000 MPN/100 ml, NH_-N 11nn31 0.5 mg/l
U'IOS:{'IUllHEiJJ'ILJS:LﬂnﬁI 4 >2.0 <4.0 - - <0.5
e : %aaawmmimsuﬁmﬁlﬁmm7mgﬂuqmmwﬁﬂwméqﬁﬁaau (Fruaunsasraiaildnunasgie / F1nunInTIInTavie)

= 18 A myoe = o 7 =
nssluvaanililaimuaussian wdfleuivinasgiuunaniyssami 3
' USmiilidn DO mgn * UStmiisien BOD gen * uShaaudidlen TCB gega * UShauiiilen FCB gegn ° USloaudidlAn NH-N gedn

NH_-N A1 ND (non-detected #o < 0.10
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s19JudnIuNIsaivawusgaius:infAlne U 2560

15130 10 wanisasadadsurculan:runuazusoaunudeuniluurauininaziuson

. d23m mnsj‘nurgumwu"l :
W1s10100$ avda - dida tuunasurdodu jnasadanniuninsiuy/ Blum

tmg/l) (mg/U)

cd ND - 0.002 <0.005 , <0.05 Iu'wuqnnsa‘n‘nr‘ilﬁuumsmuq/ﬁdrum

Total Cr ND - 0.0184 <0.05%** TWwurnasa3onEuuIasIue/idoum

Mn <0.1- 0.67 <1.0 Twurnasa3onEuuasIue/idoum

Ni ND - 0.03 <0.1 Twurnaso3onEuuasIue/idoum

Pb ND - 0.015 <0.05 Twurnaso3onEuuIasIue/idoum

Zn ND- 0.51 <1.0 TuwuraasasdantFuuasuY/Tdoum

Cu ND - 0.015 <0.1 Twurnaso3onEuuasIue/idoum

Hg wdthus:uas inAivnachualdindils:uas o.unaJ 1.s:wo3(nw_0.0021%*)

<0.0005 - 0.0021 <0.002

1.1%(1/92)*

As <0.01 <0.01 TuwurnasasdantFuuasuY/Tdoum

KULIA

v
a0 Aa v

e AAIFIUY Cd LA 0.005 me/L nsditifiaunszeng liiu 100 mg/
e AwnsgIUm Cd lalifiu 0.05 mg/l nsdlthitiianunseene iundr 100 me/t
o * Sopazvosmansiniaiiiuinasgiun Guunmenatailildinesgiun / Suummnatasiou)
o ** Angagn
o * Juaunasgiu 1o Cr vindnendudt uinamsinsziu Total Cr femaiuna Cr fomun
o Zuansiisgansraindenam fenlaveminlsildmumnsgiu el 2559 uag U 2560
e ND = non-detected (n53al3inv)
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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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

s 11 agtgisantunwund A wa:usorunidumaAunwurtuukrasuiniala

Aehan - 30 AWsEFIU uasA1dovas*
unasd DO BOD TCB FCB NH -N u§wmﬁﬁﬁtgmqtumwﬁ1
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

o 54-9.0 0.7-1.2 1,100-11,000 130 - 1,400 <0.05-<0.10 -
aBULL 2 8.5 0.9 1,750 595 <0.05
75%(3/4) 100%(4/4) 75%(3/4) 75%(3/4) 100%(4/4)
o 4.0-8.4 0.6 -3.0 790 - 92,000 170 - 92,000 <0.05-0.25 TCB o.WaJ ﬁ.qswugéswﬁ[wn,nn3,wa]
, 3 b.4 1.7 5,400 1,500 <0.05 FCB o.Waslnw,wa,nA‘,we), 0.08Jds:(wa) 2.d51895510
nauany -
100%(24/24)  79%(19/24) 83%(20/24) 67%(16/24)  100%(24/24)
4.0-83 0.3-4.4 220 - 54,000 45-17,000 <0.05-<0.10 BOD o.U7umnyu A.d51u0ss1t(nA%) TCB o.0numyu A.d51uns5s1tlwe®) FCB o.wuwu(we) o.01umau
WuQa2J 3 6.0 1.0 5,400 790 <0.05 (we’) 2.851u0581U
100%(16/16) 75%(12/16) 94%(15/16) 88%(14/16) 100%(16/16)
2.0-8.1 05-5.2 490 - 160,000 78 - 160,000  <0.05 - 0.44 BOD a.Unnwui 2.unsASsssus1d(na?) TCB a.Unwui(wa) o.3:000(wa’) 2.unsASsssus1y FCB a.Unwal
dnwuag 3 5.7 1.8 3,500 945 <0.05 (nw,wn,nA) 8.7=020(wA*) 3.UASASSSSUSIY
86%(24/28) 61%(17/28) 93%(26/28) 86%(24/28) 100%(28/28)
3.4 -84 0.8-2.1 4,600 - 54,000 330 - 35,000 <0.05-0.31 TCB o.WoJ A.guws(nw’,wa’,nA,we’) FCB a.Wal(nw,wa,na,we’) o.mug:(na) 1.guws
JUWS & 6.1 1.2 35,000 9,200 <0.05
92%(11/12)  92%(11/12) 42%(5/12) 25%(3/12) 100%(12/12)
U 6.3-88 0.4-14 700 - 22,000 460 - 11,000 <0.05-0.10 TCB o.w:[: A.guws(we’) FCB o.w:la: 3.guws(wa,np‘,we)
aBULL 2 7.8 0.9 10,700 1,100 <0.05
100%(8/8) 100%(8/8) 38%(3/8) 38%(3/8) 100%(8/8)
vasiutraIdUsnng 2 = 6.0 <15 < 5,000 < 1,000 <05 r]rumewﬁ'L'fJuUn_Jm Wsaunast
g r DO cn31 2.0 mg/l, BOD uinn3a1 4.0 mg/L, TCB uinn3an 20,000 MPN/100 ml,
vinsFHuurKauls=innn 3 > 4.0 <20 < 20,000 < 4,000 <0.5 FCB Lnn31 4,000 MPN/100 ml, NH3-N TSR GG mg/l
vrasTuuraIdUsnng 4 >2.0 <4.0 - - <05

wnewn - ¢ Sevazasiniinveiniilanumnnsgunmnmilumaaih@any Gwaumsesietaiildmunnsgiua / Siuunisasataiome)
nsdluraailalamuuadssnn ssfeuivannsguuvasissanmi 3
' UShadiile DO dgn * UStmiidiein BOD gean * USlaiifien TCB gegn * USinufillan FCB gegn ° uShaauiiilen NH-N gedn

NH,-N A1 ND (non-detected #® < 0.10
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

aAtunmWUNAAN wazusounidumaAunwutuukraiuiniala (de)

Aehan - 30 AWsEFIU uasA1dovas*
unasd DO BOD TCB FCB NH -N u§wmﬁﬁﬁtgmqtumw51
3
(mg/U) (mg/U) (MPN/100 ml) | (MPN/100 ml) (mg/U)

(1SN 11 asus

300 6.9-88 0.4-1.0 1,100 - 17,000 490 - 9,200  <0.05 - <0.10 FCB o.KaJasu 3.3uws (wa*,we*)
aoudy 3 7.5 0.7 7,300 1,400 <0.05
100%(8/8) 100%(8/8) 100%(8/8) 75%(6/8) 100%(8/8)
3.1-74 0.4-62 240 - 92,000 33-92,000 0.15-<0.40 BOD oa.nudi(sn) a.AewanlsA’) 1.051 TCB a.Wailwa) o.AdggaalsA’) 7.05)
0SJ 3 4.9 1.5 3,300 945 0.24 FCB a.nudilwa) o.Wai(wa) a.Kovgaalwa,sn’) 3.053
63%(10/16) 75%(12/16) 88%(14/16) 75%(12/16) 100%(16/16)
Jami 3.6-82 0.4-15 1,100 -16,000 490 - 16,000 <0.01 - 0.37 FCB o.Woai(wa) o.0utzan(wa’,we) q.9:a1
aoULL 2 7.1 0.7 6,350 2,950 0.09
92%(11/12) 100%(12/12) 50%(6/12) 17%(2/12) 100%(12/12)
Jond 5.6-8.2 0.4-18 220 - 35,000 220 - 35,000 0.01-0.34 TCB a.WoJ A.Uami(nw,wa’we®) FCB a.Waalnw,wa*,we) o.9:53(wa,we) 2.0amd
, 3 b.4 0.9 12,600 7,300 0.18
nauad
100%(8/8) 100%(8/8) 63%(5/8) 38%(3/8) 100%(8/8)
5.6 -838 0.4-14 330 - 16,000 170 - 16,000 <0.01 -0.25 FCB a.awqé a.0amilwa‘), 0.510u 2.9:a1(we)
H‘ISJU‘_S' 3 7.4 0.7 1,700 1,100 0.05
100%(16/16) 100%(16/16) 100%(16/16) 88%(14/16) 100%(16/16)
UIasHULHaItUSNNA 2 >6.0 <15 < 5,000 < 1,000 <05 AcumwihAdudum Wnsandad
g . . ) ) . DO a1n31 2.0 mg/L, BOD uinn31 4.0 mg/l, TCB uann31 20,000 MPN/100 ml,
Wasutrantsnnn 3 =40 <20 S SR <05 FcB uannd1 4,000 MPN/100 ml, NH.-N 11031 0.5 mg/L
ums;nuuneiﬁwds:mnﬁ 4 >2.0 <4.0 - - <05
vnew : ¥ fevazveamsnsioindldmunasgrunaunmiiluwvasiioiu Guumsnseinildmunasgiun / Sraunsesieiariame)

nsdlunashilaldmmuaussinan sieuiunnsgiuuaaiyssiani 3
! UShadiiler DO dgn * UStmiisiein BOD gean * USlaiifien TCB gegn * USiinufillan FCB gagn ° uSaauiidien NH-N gedn

NHB—N A1 ND (non-detected #® < 0.10
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

s 11 agtgsantunwuind 1A wazusounidumauniwurtuukraiuiniala (de)

A1Md0 - dada ADSEFIU uazAISoBaz*

unasd DO BOD TCB FCB NH -N u§l:)tuf';ﬁﬁtgmqtumwﬁ1
3
(mg/U) (mg/U) (MPN/100 mU) | (MPN/100 ml) (mg/U)

0.0-7.0 1.0-2.8 23 - 3,300 20 - 2,400 <0.01 - 0.66 DO HyuuN:l@toy O.WS:UNJIEJ ©.A2UBYU F.Wnal(we')
n:alog - 5.1 1.7 490 155 0.07 NH_-N Hyghun:@dos 0.ws:u1J0J 8.A2UIYU 2.WNAJ(NA°)
67%(8/12) 75%(9/12) 100%(12/12) 100%(12/12) 92%(11/12)
1.8-9.0 05-3.7 23 - 9,200 20 - 5,400 <0.01 - 0.26 DO Unpaaidiulss o.s:lua A.d3a1(wa?)
n:lanasd - 5.7 1.7 900 700 0.09 FCB Unnaaitnulss a.s:lua 1.d3garwa), tudinw=gu a.Unw:=gu 3.Wnas(wa‘)
80%(16/20) 65%(13/20) 100%(20/20) 90%(18/20) 100%(20/20)
4.2-72 05-45 20 - 54,000 20 - 24,000 0.01-1.30 BOD Unnaaiga:w a.5000(nw’) Unnaaiw:a o.mathad(nw’) Uinpassdlss o.Wealnw) A.dsean
n:l@auaivan - 5.8 1.9 2,050 595 0.09 TCB Unnaaddlss o.1oJ A.d3va1(na’) FCB Unaaoddlss o.wal(nw,nA‘,we)
100%(28/28)  61%(17/28) 96%(27/28) 89%(25/28) 96%(27/28) NH -N Unnaasdlss o.Wad (nA°) A.diuan
pIasHULHEIUSNNA 2 >6.0 <15 < 5,000 < 1,000 <05 AunmwinAdudum Wnsandad
g . DO N3 2.0 mg/L, BOD uinn3a1 4.0 mg/L, TCB uinn3an 20,000 MPN/100 ml,
urasIuLKaluUs:=innn 3 >4.0 <20 < 20,000 < 4,000 <05 FCB uannd1 4,000 MPN/100 ml, NH_-N 1annd: 0.5 mg/L
UmsjwuneiJJqu:mnr‘\' 4 =20 <4.0 = = <05

wanewn : ¥ Sesazvoamsnmaiaiildmumasugunmiiluirasinfiony Guoumsenaaildmunasgun / $Suaunisnsn i)
nsslunanhillaldsmuatssnn andfeufuunsguuvasihussoni 3
! UFidifiAn DO shan 2 U3naiifien BOD gega * ulhinuislen TCB geam ¢ u3auiiiien FCB gegn ° USomudisian NH,-N gagn
NH,-N 1 ND (non-detected fi® < 0.10
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P

s19JudnIuNIsaivawusgaius:infAlne U 2560

153N 12 wanisasaidadsuiculan:nunuazuswoauniideuniluunauiniala

s 5
J2JM mnsgl‘!urgumwm .
WIs1U09s oda - 3340 tuurasur@orau qnasadonnuviasiuy/ Blum
tmg/l) (mg/U)
cd <0.001- 0.004 <0.005 , <0.05 Iu'wu’a‘nnso’aﬁnﬁ'tﬁumnsjwuq/ﬁﬂmm
Total Cr <0.001- 0.012 <0.05%** TwurnasodantRuasue/Gdeum
Mn <0.01 -0.36 <1.0 TiwurnasodantFuuasue/Gdoum
Ni 0.00002 - 0.04 <0.1 TwurnasodantFunasIue/Tdoum
Pb wihJomd ugua a.manu o.Wes .o:an(we_0.176%*)
<0.001 - 0.176 <0.05 :
1.3%(1/76)
Zn 0.016 - 0.679 <1.0 TwurnasodantFuasue/Gdeum
Cu <0.0005 - 0.026 <0.1 Tiwurnnsadontiunasius/odeum
Hg uddrdanwis a.diasiusen o.Uinwi 1.UASASSSSUSIY’
<0.0005 - 0.0021 <0.002
1.7%(1/59) (we_0.0021%*)
As s R . =
<0.005 - 0.072 <0.01 wjuhdamd u.sua a.nanu o.led 1.9:a1 (we_0.072**)
1.3%(1/76)
KUY
I

AAsgIL Cd laiAu 0.005 me/l nsdithiifiarminazsng laiiu 100 mg/L

.
o Awasgus Cd Lifiu 0.05 mg/tl nsdihfiianunsEne Wundt 100 mel
o * $ovazvoansnTiviafiiuinsgiud Grnunsasadailildunsgius / $run1InsIintiavun)
o ** Agagn
o Hudunasgiun 1o Cr wliaBnemndunt uiansinseidu Total Cr SsmmuTin Cr faun
o Zuansisgansinindinan felaveminlalldnumnsgiu el 2559 uas U 2560
® ND = non-detected (n533lainu)

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 He <0.0005 mg/l

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

Pb <0.01 mg/L
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NSUAIVAUNARY

s1gudnunisaivawugaius:inAlne U 2560
a1sIn 13 AcumwuwsgutngunuuinsIuukaluinaudssinnnniKua

. Wisiinos
nllanwwiasiiu

usuunwulumamunIwi usainiauawehdiAty

1% 1o 4 _d - - ~% 3 % - % 1%
unasuinfiruaudszinni 2 tveniseusnydasun misUs:us n1s319U1 wazfiwan1aua (20 unasun)

.MU a.10oJ 3. g5Un$, 9.ns:d3 1.5V - WURINBOSNSSU
1 ang DO, BOD - gUIUEYIFI
- (nFAlUNaWagsuns

2 mdasuuu TCB 9.WJU 3.UASFASSSSUS1Y ~ WURLNBASNSSU

9.1W00J 8.Inslun ©.n2JUIMD 2.NMCYIUYS - INFUIALTBINITUAUUS
uSrumMe@oudaulkad A1 DO aMlA - filssumishiedingd S1ufm Sueims

3 wnatoy DO, FCB Ny . ~ 3
Widmuuasudikua wa:imss:u1gu
guarjgaidau o.1aJ 1.MUIuUsS
9.11&bJ 3.0510, 9.9aJ 2.3UNUS - MSWEEEIFNIIN (MSE8IN MSELIHoUNS:E)
4 W DO - YuyuYIUS:uY
- InFivnabiayal
- — ] o = 4 ' ¥
9.ASAIASIU 2.UASWUU, 9.WSStUNUAW - gugunoAgsudiuuun
5 au DO, BOD 3y
9 4.dnauns - WURLNBASNSSUY
_ 9.qU 9.109J A.Wzlen - WURNYOSNSSU
6 9J DO, BOD, TCB N -
- (nAUIabIW:LEN
9.UUN: 8.1n=m A.a8 - WuRtNUYOSNSSY
7 wang DO, BOD - InFlunachuaula
- (NFIUNacUauInSd
8 3 DO, BOD,TCB, FCB  ©.(38JKU2Ja0J 9.3 1.d1WU - WunRtnuasnssu (d@auwall)
, 9.1098J 2.N10YAUUS USLOUNIELTaU - SSAALW U LWRBJINED LW UMIS uwlagans
9 unathed DO ) ; ho 3 = =
doulred A1 DO - InAIvaWaiNItuIuusS
_, MY@DULNINSTAIU O.UAINSAU Usoumeoaugulrod m DO an MKIamuuIns3u
10 IWISUSOdDUUU DO . = s = R i
g 9.UNJINS: U A.IWFSUS NAKUO wazinss:ungungualiyaldau
9.109J 9.0utyann 2.9:a1 - InFlunaLaJy=an
11 Jomionauuu DO, BOD, TCB,FCB - InFlviachuadulan )
- msmUFdn3 (Ms@gadn msiaguws:)
9.1WAU 9.100J A.1deisg - WURtnuasnssu
12 nn TCB, FCB =
- (NFAIUNAUASIFEISNY
0.813810 9.UNg1goU 1.3UNUS - MsW @A (MSI@eInI Mslagrosns:dJ)
13 WJsianouaid DO, BOD, TCB, FCB - WURLNWASNSSY
- YuBUYIUSNY
14 rasdaunauuu TCB, FCB 9.nasdou 0. w=lA: 1. 4uwWs - gy
2.1NYNSIFE 9.825STUND 2.508180 - WuRlnsasnssy .
15 Fed DO, BOD, NH_-N 9.270Unu 3.uM1aEsAY - msmurAda3 (msi@eany,dealn)
- INFIUNAMUANYASIFY, FISSTUND
~ dhnth B3 auuwesinuy uTssgu o.wlios - nFLtachuawtos
16 Usatuus DO, BOD, TCB, FCB - e Y
: 9.Us10uus 3.Us:0UASIUS - YuyUYIUS:UY
9.100J 2.¥guln, 9.WyK:AS 9.laJ - INFIULIAUASUASEISSA INFiunalalduun
17 wszgnnouuu DO, BOD, TCB, FCB  A.UAS&SSA, 9.100J 1.91JndJ INFAUIADBIAIRUS InFluTalbol 813naJ
- WUNINBAOSNSSU
. 9.50JM o.nuanlde o.loJ A.NMWEUS - InFILIaWaINWEUS
18 awn DO, BOD, NH_-N . e g
3 - WURINBASNSSUY
9.109J 9.d70YN A.WSSUUS ©.KHUAT - WUNLNBOSNSSU
19 m3unauuu DO, BOD, TCB ,FCB  3.dgu1n - INFUNaWBIGWSSTUUS
- InFlunacuaaugn
o.01uadw o.100J 0.ASUMTNE A.US13UUS - WURLNBASNSSU
. - msl@gadantuns:dJ
20 Us1iuus DO, BOD, TCB, FCB

inFulaWaIUsiuus
- [sunuanaiknssuy
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nounsuRuuATY

s1eudnunIsaivawugalus:inAlne U 2560
mswn 13 aAcumwuwssuingunuuiasiuurauinavdszinnnnkua (cio)

W1s10L09S

'y
uKaIu s
nlwlanwwiasiwu

= = %, 10— _ -
ustnmnwuﬂm_mqtumwm uhaJmlunuawun:-hnn_J

2 % o
1 dinsy - - Tamwuds=innurkasuinmuua
2 v F d oo
2 55 _ _ TamwUszinnurxasuinnirua
2 5 o
3 0s10 - - Tamuds:zinnurasuinnmuun
2 % oo
4 WuQ2J - = Tamwdssinnurkasunnmuua
- 2 5 oo
5 3J - - Tamuds=innurasuinmuua
2 v F d oo
6 lag = o Tamudszinnukaiuinninua
9.3A2 9.UndaJ 1.unss1edun - InFlviawaingoy
7 ain:AdI0dUUU BOD - InfFluaaIdnd
- ssfianIsnaJinga
0.lvnde 2.unsS1BFN - INFIUNAUASAUASIYSIU
8 ya BOD 9.lWaJ 1.9uasysu - InAIVIachUaadn
9.4 1.UsSSug - nAvachualynde

9.@19us A.0amd inFiviachuanadu

Mswl@deldadun (Jains:da)

9 aneus FCB - MinguBaUs:ul

- unsAaIeIMIsNzla .

- msmuAda3 (Msi@eadn nisiagiuws:)
10 Junus TCB, FCB 9.8 2.iunus - InFlunaWaJiunys

9.WaJ A.Unmd ntnguBaUs:ud
1 Jamdnouaiy TCB,FCB - InAVIawWasdact )
90aKNSSUNISUNaIdnIuN

0.1IANYAU B.UNAJ 1.5:80J inAuacdvadosunal

12 Us:uas BOD 3 % 2.
- Mswldaadadun (msiaginy)
9.U1JJauIN 9.0:WIUKU 9.109] 2.WANS - WUNINLASNSSY
13 uu BOD 9.10eJ 9.n13301 AU - YUYUSULN 9.UNIYAUIN ©.0:WIUAU .10aJ 3.WANS
- gugUSUUN o.1eJ 9.N3JuN 3.UU
14 winaoaJ DO 9.108J 2.daunsainsiy - InFlunaWoJauNsaIASIY
o.Twn:ta 0.TwsUs:NuJ 0.d81WNUA.WINS - WURINBOSNSSU
15 gy BOD O e _ 0 __
9.U1s=M A.Wueulan - YUPUUSLN ©.81W3 W 1. WANS
~ 9.N8US 1.Us:0UASIUS - WUNINBOSNSSY
16 nous DO o o _
=S - InFlunacuaneus
- . 0.UNJUWSID 0.UKHAUNS18 9.Maldau - InfFlunaciuadinu
17 rnaJaounauand FCB L e
.YUWS - MiRguBaUs:uI
18 mUaouail BOD, FCB 9.WaJ 1.g51u0581U - InFlunaUASEsIBNSsIU

9.1WaJlu 1.9uasysIU nfuraliossleass

19 kil BOD, NH.-N 9.UMYU=TY o.100J 1.9ldss - WUNINBASNSSY
o.[d@ami 1.508180
9.109J 1.UASAISSA - Wuninuvosnssy
20 b BOD 9.9702SANVUS A.MUWIIWYS - YuguNFAYSULNSUU
9.WaJ 1.3tk - 5SNANISNBJIINYIIUWUNINFIUIAUASUASEISSA
INFIUNaUASIEITrU
o.Unwll o.13ustiod 9.9=020 - inFivnaasdinwag
4.UASFSSSSUS1Y - WUNINBASNSsY
21 Jnwug BOD - ffmsuwuan

Isanugnarnssutuwun wu lsunuoandaidu
unfuwsnoutnsa
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NsUAIUANNATY

s19JudnIuNIsaivawusgaius:infAlne U 2560

mswn 13 aAcumwuwssuingunuuiasiiuuksauinavdszinnnmikua (cio)

22

23

24

25

26

27

29

30

31

32

33

34

35

udng

JUWS

WoaJ

WS
naunall

uAsulgn

WYSUSOoUA

Uhdn

d=unnsJy

naJ

StgdJnouuu

n1aucaunand

WJS1009UUU

. Wisnes
Alulaewurasiu

DO, BOD

DO

BOD, TCB, FCB

DO, NH_-N

DO, BOD

DO, BOD

DO, TCB, FCB

BOD, TCB, FCB

DO, BOD

DO,BOD,
TCB,FCB, NH.-N

DO,BOD,
TCB,FCB, NH_-N

DO, BOD, TCB, FCB

DO, BOD, TCB, FCB

BOD,TCB,FCB, NH_-N

NSUASUAUUAWY NS:NSOUNSWUINSSSSUBIAla:aviiondou

— = %
uspunwultumatunIwu

0.uU:ny 0.07UTWS o.10oJ 1.0:13IINST - MSN=ELIFa3UN (MsEeI NMs@eslains:wa)

9.Unuasy 1.Usn3auus

9.uJIns o.0nTH A.Ws:UASFASDYSEN

9.100J A.YUWS

- 3 - .
9.lUdJ 9.UTWdJ d.9uasnu 1.godulnu

9.1WaJ 3.uunus
9.1WaJ 1.Unus1u

9.Unu&a$) 1.Usniuus
9.0JASNY 9.Uuun .109J 3.UASUYN

o.Unuukau o.10aJ A.WISUS

9.M(50 2. WS:UASASDYSEN
9.1W0J 1.ds:Us
9.21g8SUS o.loJ o.KaAUAN A.IWTSUSHU

9.WoJ 1.9nus1l

o.WaJ A.damu

9.07UANY 1.5:80J

9.100J 9.U1ULWSN 1. WS:UASFASDEYSEN
9.10aJ 9.M3J 3.awus
9.1W00J 1.dIKUS

9.UJ1au 3.upsuiu
9.d0JWUDJ 0.100J 1.gWSStUUS

.Uyl ©.ungyaIy 'a.'iunq§

unaJniovawend Aty

- WuNINUQSNSSY

- INFIUNALWBIABFINSY
- lsanugaarnssuuainUgNEIHNSSY

- WURINBAOSNSSY
- InFILIAWBITNTH

uwdan
Isanugnarnssuudssuonmisn:a

INAYIaUASYIBULLAU
WuNINBASNSSY
Mswl@deldaiun (Jans:da)

InFAIUNaUASUUNUS
nfyraweIUnusIl
WUNINBOSNSSY

WuNINLASNSSY
MswWl@gidaiun (Jans:da)

InFlunaLaiuAsUNgnN

INAUALWBIWYSUS

WuRtnBOSNSSU

- Mswildesdaiun (Jans:4a)
InAUlaLaIEs:US
inFiunaaIwgsysad
Isanududwud, vanomisdad

- InFivnaljeIgnusIl
- WUNINBASNSSY
MSWIldeidaiun (Jans:da)

InFAulaalawu
90aMNSSy

WunNINYaSNSsY
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?ﬂ“ﬂ‘g‘jﬂg}ﬂ‘;‘f}z’ #  # # # 8 5 0/4739 22 390 000 0/4738 256 004 0/4938 092 #  # # # # # 105 17 0/206 4 48 8 0/205 19 013 006 0/8 009 005 003 0/2 004
SuauuduuLas waduad 25 0 0/7447 2 127 1 0/5643 36 5.0 0.00 0/6214 4.69 0.00 0/6251 0.86 88 0 49 0 0111 9 136 13 5/272 63 # # # # 020 007 0/39 013 005 0.01 0/15 0.03

viasIu 300 40 170 30 30 9 - 100 70 - 120 50 50 25 0.33 0.1 1.5 -
wnewe : ai’wmuﬂ%”'aﬁLﬁummigwu/mmuﬂ%ﬂﬁmaﬁﬂ

# . ladfinnsesiain
N/A : ASesilolndag
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

a1swh 22 pcunwaniAluwadsuunauwenniusiganit U 2560

duazoassunaliiiiu 10 Tuasau | duasesszunalitiu 2.5 Tupsou
fingdawosTnoontyd (SO,) finglulnstiaulooanTyd (NO | finsmsuauuauanlyd (CO) (PM, ) (PM_) sou (TSP) a:nd (Pb)
’i_Jnin an‘]ﬁ - _ - - - -

0.nsJnzuadl
J 20 0 0/8301 2 69 0 0/8298 15 680  0.00 0/8296 155 0.00 0/8648 0.33 128 0 99 1 26/365 19 114 18 0/365 49 81 7 32/358 26 013 002 0/53 0.06 0.0 001 0/19 0.03
2.ws:Us:zund
a.uullsy
~ 15 0 0/1308 4 135 0 0/3411 24 1.70  0.10 0/6525 1.48  0.10 0/6519 0.48 169 1 104 2 26/267 26 89 7 0/246 37 # # # # 014 003 0/49 0.07 017 001 0/19 0.04
9.WaJ
a.0a1a
aunsusims J 28 0 0/83%9 5 89 0 0/8367 13 280  0.00 0/6924 260  0.00 0/7247 054 136 0 107 0 40/206 24 81 1" 0/365 32 # # # # # # # # # # # #
E .Ws:Us:10J
¥
a.dinn
~ 13 0 0/3383 1 110 0 0/7709 18 290  0.20 0/6428 1.84 030 0/6457 0.84 78 0 58 2 0/322 12 106 36 0/50 67 # # # # 019 004 0/54 0.1 048 001 0/20 0.09
9.WaJ
0.UJEsy
a 22 0 0/5201 2 91 0 0/6643 14 270  0.00 0/5324 167 0.00 0/5579 0.70 239 0 168 2 21/248 23 109 19 0/284 45 77 4 7/207 23 # # # # # # # #
9.UJE8I
S
0.AADIKUI
Unusi 24 0 04171 1 101 0 0/4403 11 240 000 0/4212 173 001 0/4337 056 88 0 69 4 0/40 25 68 15 0/13 37 # # # # 015 001 0/52 007 027 <0.005 0/19 0.07
N 9.AADIKAI
n.9oulio”
\ 147 0 0/5782 9 90 0 0/7337 9 740 0.00 0/6008 235 0.11 0/6213 0.94 153 0 88 0 20/229 22 121 9 1/218 38 # # # # 017 006 0/5 0.10 0.3 001 0/21 0.06
9.Ns:NUUUU
dynsains
0.umde
- 39 0  0/6479 5 13 0 0/6651 16 # # # # # # # 132 0 90 0 3/271 15 126 6 3/240 45 96 4 47/268 29 # # # # # # # #
9.WaJ
0.UJNS2Y
40 0 0/5791 2 97 0 0/5867 15 510  0.00 0/4105 224  0.00 0/4276 0.70 115 0 88 0 7/88 19 146 17 4240 48 # # # # 065 001 4/60 016 006 001 0/22 0.02
9.UNS2Y
uunys
2.uIwWa
. v 29 0 0/2458 4 49 0 0/2423 11 200 0.0 0/2456 1.63 017 0/2529 045 76 0 66 0 0114 7 72 10 0/79 42 # # # # 015 002 0/43 006 005 <0005 0/16 0.02
a.umnnsa
viasiu 300 40 170 30 30 9 - 100 70 - 120 50 50 25 0.33 0.1 1.5 -

wen - o SuIuesiiuNnsgIwAILIuASnTIe i
# ¢ ldfiminsiada
N/A @ iasesiledndes
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nouRsuRuuATY

s1gJudnIunIsaivawusgalus:inAlne U 2560

a1sIN 23 ApcumwamiATuNUNAIAIKInUENaUsIeant U 2560

finggaweslnoanlyd (SO ) finglulastaulaoenTyd (NO ) duazoosauraluiiiu 10 lunsou (PM ) uazeassunaluiiiu 2.5 Tuasau (PM_ )
- Aade 1 dalus (ppb) A Aade 1 #lus (ppb) A Atade 1 #lus ( ppm) Aa3e 8 dalus ( ppm ) A Aode 1 #0us ( ppb )|Aade 8 dalus (ppb) 3 . A Aade 24 $lus (uaAn./au.u.)
wa a a a 10ae
g i 190 19
1 43

sy > q q a1 > q ol s q g s> q 5 et sy >
std* mgada |Aer std.* Argada | Aanda| ass > std.* | Argada |marda std.* d AL std.*
a.gwiden o.bes 1. @eilhu 9 0 0/8286 67 0 0/8306 8 # # # # # # # 115 0 89 0 23/365 22 140 8 3/363 114 5 57/337 30
./800 2100 A.@eItHU 4 0 0/8212 1 165 0 0/8085 14 3.40 0.00 0/8196 2.21 006  0/8532  0.80 # # # # # # 116 14 0/349 45 98 4 27/339 23
a.ws:uIn a.1583 2.8 14 0 0/8272 1 38 0 0/8310 6 2.60 0.20 0/8314 2.21 020  0/8736 056 103 0 91 0 24/365 25 207 8 9/350 39 # # # #
a.autha o.ww: .80 40 0 0/8269 1 49 0 0/8291 3 3.00 0.00 0/7132 2.23 000  0/7420 057 96 1 81 2 6/365 19 135 7 2/353 31 # # # #
0.07u0) o.wwns 1.8 28 0 0/7936 1 60 0 0/7533 5 # # # # # # # 103 1 89 3 25/351 23 268 6 23/345 40 # # # #
a.wws o.uwn: 2.8 35 0 0/7958 1 46 0 0/8110 4 # # # # # # # 101 5 92 6 27/359 30 165 13 1/349 37 95 2 21/334 19
.50 0.100) 1.5 # # # # # # # # 8.30 0.00 0/8185 1.70 000  0/8535  0.72 190 0 88 1 10/364 17 137 4 2/359 33 # # # #
(GO 0.58IWA1 8.100J 1.[FeIsE # # # # # # # # 4.70 0.00 0/8023 419 0.00 0/8336 1.19 # # # # # # 174 10 4/303 40 # # # #
0300/ 8.0y 3. widosdou # # # # # # # # 3.70 0.00 0/8307 2.36 000  0/8715 057 9% 0 79 2 6/365 18 194 ) 17/350 35 # # # #
0.luBe) 0.0y A.thu 1 0 0/8151 1 47 0 0/8077 5 2.00 0.00 0/8147 1.1 025  0/8471  0.60 113 0 9% 0 20/360 21 15 8 0/355 33 # # # #
0.#oelru 9.00) 2.ty 12 0 0/7888 1 19 0 0/8010 1 1.50 0.00 0/7989 0.87 000  0/8262  0.22 9 0 81 0 10/357 16 87 3 0/350 2 64 2 /276 17
.lules 0.0 .dwWu 19 0 0/6403 1 42 0 0/7008 5 2.90 0.00 0/5563 2.03 000  0/5799 036 104 0 8 0 19/343 22 124 9 1/319 35 # # # #
0.u19ns a.00 A.uws 72 0 0/8076 1 56 0 0/8277 6 2.30 0.00 0/8276 1.92 000  0/8660  0.35 17 0 97 0 26/362 22 148 5 1/362 35 # # # #
0.583 0.100) A.W:len 9 0 0/8131 1 36 1 0/8146 6 3.60 0.00 0/8109 2.10 000  0/8453  0.32 99 0 91 3 4/360 2 120 5 0/353 33 # # # #
a.wd: .wd@en 1.00n # # # # 47 0 0/8174 6 2.00 0.00 0/8224 1.61 000  0/8574 035 92 0 76 1 4/365 18 183 8 11/362 49 116 2 32/33% 23
a.tuay a.wWo 1.ouudu 10 0 0/5838 2 78 0 0/5754 10 4.50 0.10 0/4781 2.03 020  0/4959 059 129 0 102 1 21/254 2 149 12 2/266 i 109 ) 25/231 30
;;:i%ra' a.lubes 0.0oJ 3.unssTEEL 13 0 04235 1 13 1 04366 23 610 000 0/4369 239 000  0/4548 070 116 0 80 0 5193 2 128 15 1/152 55 # # # #
0.u91u 0.00J .18 # # # # # # # # # # # # # # # # # # # # # 106 12 0/197 38 # # # #
0.Us:q)38 0.WS:UASFSDYSEN 1. WSUASFSDEYSE 17 0 0/7829 2 48 0 0/2573 10 2.30 0.00 0/3294 1.66 0.00 0/3404 0.51 133 1 109 1 45/352 26 158 1 14/288 62 # # # #
a.nWssanu o.10AUWsHTBSE 1.45:US 18 0 0/8202 2 89 0 0/8223 20 3.20 0.00 0/8077 1.56 000  0/8392  0.42 143 0 83 0 12/365 18 257 20 108/362 103 89 6 53/33 36
MG Uanudien o100 2.ds:E # # # # 7 3 o/g151 17 # # # # # # # 7 2 17 3 0362 29 13 12 0/332 w9 # # # #
a.kthios 9.100 2.513U% 15 0 0/7101 1 48 0 0/7347 5 1.70 0.00 0/7434 1.33 010  0/7726 0.5 144 0 119 0 27/288 22 121 13 1/320 45 84 4 27/290 2%
a.ntlw 0.150) 3.unsadssH 18 0 0/8269 1 57 0 0/8262 " 2.30 0.00 0/8245 1.73 000  0/8605  0.62 m 0 93 0 40/365 31 133 7 1/358 i # # # #
asuan  a.dinuwsn o.Mo) 2.MaUIUYS 19 0 0/4777 1 62 0 0/4775 8 3.30 0.30 0/4775 2.13 033 0/4954 070 70 0 64 1 0/209 16 80 10 0/207 27 57 4 3/208 16
a.Jasnuad 9.Jasnuay A.s:09) 22 0 0/8238 1 48 0 0/8193 7 # # # # # # # 17 0 90 0 9/365 20 92 1 0/363 34 # # # #
Q.UUMWA 8.100J 1.5:60) 61 0 0/7158 6 55 0 0/6038 9 4.70 0.00 0/5929 2.08 0.14  0/6118  0.46 107 0 81 (i 8/328 21 128 14 1/304 4 # # # #
a.mus:g .00 A.s:60) 18 0 0/8092 2 89 0 0/7800 8 2.90 0.00 0/8112 2.43 009  0/8428  0.82 182 0 142 2 21/362 23 88 14 0/359 36 66 6 2/331 18
a.koelly a.beu A.s:w00 55 0 0/6701 3 75 0 0/6161 10 3.00 0.00 0/6827 217 000  0/7046 033 127 0 103 0 19/313 2% 9% 6 0/257 28 # # # #
0.0uws: o.09) 1.5:60) 53 0 0/8331 3 49 0 0/7035 9 1.60 0.20 0/8337 113 020  0/891 056 153 0 89 1 12/363 2 83 13 0/358 35 # # # #
naw a.riguan 9.A85191 1.9aus 50 0 0/7769 2 73 0 0/7822 13 # # # # # # # 123 0 106 6 14/350 2% 103 10 0/327 37 78 6 10/309 22
0.U03U 0.F85181 1.8aUS # # # # bl 0 0/8256 1 # # # # # # # 128 0 98 0 24/363 2 157 16 6/361 48 # # # #
a.07uddu o.00J 1.9aU3 # # # # 69 0 0/8329 12 2.10 0.00 0/7790 1.84 000  0/8104 059 155 0 138 0 26/365 23 103 13 0/351 37 # # # #
a.3u o.Waien 1.a:@ns1 87 0 0/8019 2 65 0 0/7536 6 # # # # # # # 152 0 109 0 11/360 22 103 10 0/341 37 # # # #
0.95tuUssnl 9.5tuUSHNF A.ds:Urid # # # # # # # # # # # # # # # # # # # # # 72 14 0/80 42 # # # #
a.rmqu a.ASUMIWE 1.Us1Au 63 0 0/8052 2 44 0 0/8017 6 # # # # # # # 101 0 92 0 8/360 2% 134 12 3/351 43 81 5 22/345 2%
a.uUEe 0.003 1.a51805610 13 0 0/6907 1 26 0 0/8049 1 3.70 0.00 0/8240 1.19 0.01 0/8640 038 89 1 67 2 0/364 1 82 8 0/360 31 # # # #
a.0an0lked o.00s .00 17 0 0/7800 1 51 0 0/7490 9 2.30 0.10 0/7359 1.37 010  0/7648 052 72 0 66 0 0/326 18 66 4 0/344 20 # # # #
R a.malked o.matie .d50a1 99 0 0/6149 4 39 0 0/8146 7 1.60 0.00 0/8107 1.07 000  0/8415  0.48 169 0 9% 0 27/320 30 73 16 0/344 38 36 5 0/296 15
@ 0.UNWA B.108J A.USIENE # # # # 33 1 0/4744 6 2.90 0.00 0/5844 1.79 000  0/6119 067 73 8 69 9 0/208 23 74 10 0/234 2 2 2 0/174 9
0.a:100 91003 2.9:a1 # # # # 31 1 0/4714 5 3.80 0.00 0/4454 2.79 000  0/4618  0.52 55 2 51 5 0/208 22 57 11 0/206 27 Al 7 0/206 17
.U 2.18) A.dqa 3 1 0/4775 1 19 0 0/4774 3 1.30 0.20 0/4775 0.89 024 0/4972 055 75 0 68 1 0/208 15 46 7 0/206 21 28 3 0/208 1
Awnsiu 300 40 170 30 30 9 - 100 70 - 120 50 50 25
* ° Y A a & A 9]
NUYNA : T AMUIUAININ Lﬂ‘ull’\ﬁ]iﬁ’]ﬂ/‘i]’]ﬂ’lﬂﬂiﬁﬂﬁ]i'ﬁ]'m

# . lifinsesiaim

NSUASUAUUAWY NS:NSOUNSWUINSSSSUBIAla:adiiondou
Pollution Control Department | Ministry of Natural Resources and Environment

70



nounsuRuuATY

s1gJudnIunIsaivawusgalus:inalne U 2560

s:QuUldyJ

msfamunsvaeuszRUdBInaniLuuSATuTRdeldostsd uinauituouuuasiuiivhlulu 13 Swin 1w 27 a0l wa
nraiadrsmunuiuuouulungavmamues 17 90 mmasedudsuadelud 2560 liudsuuamn i taeisuutu
fiswsudnaaie 24 Fluaiumunsgiu 70 wduae fdesar 40 TuiuuoudlunsunmumuasiasUiunma duiiuivlusmedmin
\Rudnasgruiiesiosas 0.3 (3U7 40)

szauidel (LnJware) @

3 87.2
84.8 85.3
80 - G
77.9
70 67.4
63.0
60 it 57.7 57.5
55.6
48.2
5O it e 47.4
44.3 . §au§|:uaﬁ1uouiuﬁs:ﬁuﬁwlaé:u
24 FluainuArviasiu 70 adwate
40 ; ; i
wn. Mol wn. Nl Wn.Suauu  wn. suauu
(WRNER]25Ts] nnu. [ARNER]25]a] nnu.
ua:Usuruna wa:Usuruna

sUR 40 s:duideatads (Leq) 24 #9Tua U 2560

e NSUINWUKIUASHA=USUUNA

HuiBuouy stiudeuaivanasmint 2559 Aiaduvesseiuidsnads (Leq) 24 s wiifu 67.4 wBuae @ 2559
Wity 69.2 indiuaie) Uinnidsedudsaiunnnsgiunniu THun nsiavzymuRuLe ouuRuuas wivda nuusEINeS uazauufv
NSLANEYNYUIIEUIN DUNUTEIIAUATIEN (mmyuisﬁmﬁamﬁa (Leq) 24 $laia fmuslaiiiu 70 wdluaie) (3197l 24)

Hufiialy seduideaiiatuant 2559 Andsvessediuidsands (Leq) 24 Falus Wiy 57.7 wdiuate (@ 2559 wif
56.7 wdiuae) liiusnasguiidivun (ansnsi 25)

WuNINaUY (IANTIVIAYIATII) SEAULdIanaInT 2559 Anadevessyiuldsaade (Leq) 24 alus Wiy 74.7 widiuaie
(@ 2559 winfiu 75.2 wduate) liiuuasguinmun nsinilisviudesgeian 3 Sdunsn laud 1) Jeussaduennsesy 9
auunses 9 2) Jousnsavanuwen auuguadan - Usswadia waz 3) Joudsaduenudue’ auuinguiies nsaials 78.5 78.4

WAL 77.7 ATLUALD ANNAIAU (15199 26)

.
-

o WURAWIIKIA
HuiBuouy szdudesdimlngifoiul 2559 Andsvossyiudonade (Leq) 24 Falue Wiy 63.0 wdtuate @ 2559
winfu 62.4 Wduate) Uinadiliszduidesgeiian Ae wihanmsiagss uihmszaiu sunewdunseiiesi Sminasyys lnefiiuy
5’u17itﬁummyumnﬁﬁ’aaag 97 AMANIINNITITIAT 5?5@?1'1uslmglﬂuiammﬂmu’mimg (5737t 27)

Huiinalu szduidesanacand 2559 Anadsvessziuidenade (Leq) 24 3l Wiriu 55.6 wduate @ 2559 Wiy

57.3 \Wgiuale) Yniunilszauideegluinaeiuinsgiu (5199 28)
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P

s19JudnIuNIsaivawusgaius:infAlne U 2560

MSWN 24 s:auldeaas (Leq) 24 F1lus Mnantinsadns:auideiusousunuulunsiinwuriuas uazusuruna U 2560

. s:auideJ (1ogwate) Fusuduniuuiasiu/

30052330 . , . o e

: e — FE 03y FIUsudunnsIIN (Sovas)
72.3

WIKHSO QUUOSIWYS ¥.WS:UAS 71.3-75.0 290/290 (100)
3USHMSIAKIUBUAULOI 3.GULLOJ 68.0 - 81.0 72.2 355/364 (98)
aontwWwhgogsuus nuuduNSWANY ¥.suus 59.0 -78.2 65.0 19/363 (5)
AUBAWINISIAKGUTURIEYINI QUUUSTNEIIASIK 3.K08YI) 63.4 - 85.3 68.8 98/313 (31]
HU2ONSNIAUNSAIAS QUUIWESINGY 0.89UUDEY ©.NSMULUU 60.7 - 69.7 63.3 0/297 (0)
msiWwhdheoaa o.unnsag 57.5-72.0 62.7 3/294 (1)
uias3iu 70
vanewg : ¥ el Anedevesssiuideaads (Leq) 24 alusiinsratanielu 19

1SN 25 s:auidednas (Leq) 24 Fdlus 1nanitinsaidns:auideiusouwunnallunsiinwuriunas wazUsuruna U 2560

201 s:auideJ (ogwato) FusuduntubIasIIU/
e — EE o3y FUdUIUNASIAIN (Sova:s)
613

TsJE8UuUN33NeN 0.UJAUA 9.97UUNN 54.2 - 73.2 3/307 (1)
TIsaBguutunsioy (K damiad) 52.1 - 84.8 57.0 3/283 (1)
uKInendealunesssuss1y o.wisicuus o.0nnsa 54.4 — 63.3 58.7 0/290 (0)
UKIINYIAUNSIINW INYIRNSIFN ©.AADIHA] 48.2-79.9 58I! 4/304 (1)
MSIAK:UYIUAaDIAU 0.du1Aua 1 9.u13n<0 48.6 -73.4 57.9 4/340 (1)
uias3iu 70
vanewg : ¥ el Anedsvesssiuideaads (Leq) 24 Falusiinsratanielu 19

a1sIN 26 s:auldedaas (Leq) 24 #dlua qansardas:auidesgonsiosuauulunsiinwuniuns U 2560

FUUIUNIAU
. T . uiasiu/
A00S2320 Uya2Jounasiidn o = -
! A7U2UUNAOSIAIN0
(Sova:)

1 Joudhsoawiufs a.u1saod 1-70.9.60 77.3 - 78.1 77.7 7/7(100)

2 dinnuwainudsunoyiiedud 0.3naa55a0 21-27n.A. 60 74.6 - 75.6 74.9 7/7(100)

3 Uauchsaeylanasgdedausni 17-23 n.w. 60 75.0 - 76.1 75.6 7/7(100)

4 Jouthsmduenulkansss 0.andu 17-23 W.g. 59 76.2 - 77.8 76.7 7/7(100)

5 Uouinsaadn1uuswinUnuaudad 0.8asnw 9-15 W.g. 59 75.1 - 76.7 75.7 7/7(100)

6 Jouchsodueninuas n.wralesu 10 - 16 U.8. 60 68.9 - 69.9 69.4 0/7(0)

7 anticnsaiunsunaws:laud 0.q3udn o8 77 9-15 n.w. 60 73.4 - 76.0 74.2 7/7(100)

8 Jouchsoduen oaun. 0.ws:=s1w 9 24 - 300.n60 74.7 - 75.9 75.4 7/7(100)

9 Jouchsoaduenws:siu 9 a.ws:s1u 9 15 - 21 0.A. 60 78.0 - 79.0 78.5 7/7(100)
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P

s19JudnIuNIsaivawusgaius:infAlne U 2560

a1sIN 26 s:auldedaay (Leq) 24 #21a qansaadas:auidesginsidsunuulunsitnwuriuns U 2560 (cia)

ssauidyd (lnFwald) FUsUdUNLAU

uns3u/
41U2UdUNASIAIN
(Sowa:)

30052330 gaJ3unnsaidn

Jousoriugnnaailay 0.913cusIA

10 (cu s:ua)) 8-14U.9. 60 72.3 - 74.1 73.4 7/7(100)
1 Jouchsorduendrand o.s1uenums 28 u.A. - 3 N.W. 60 75.8 - 78.0 76.5 7/7(100)
12 nsumszudiniiun a.wkalesu g.weuiln 21-27 n.w. 60 73.9 - 74.6 Th.4 7/7(100)
13 NSUNSUNULUINYI DUUFYUIN ¥.UIUN 20-26 v.A. 60 69.2-70.3 69.9 3/7(43)
14 JouchsonduenansUs:aud ouuws:siu 3 17 - 23 0.9. 60 70.8 - 72.0 71.6 7/7(100)
15 Jouchsondugnifenme auuaiuiau 24 - 30 0.n. 60 74.7 - 75.4 75.1 7/7(100)
16 Uauchsoranuuen o.quadad — Uszgie 30 W.g. - 65.A. 59 77.9 - 78.8 78.4 7/7(100)
17 nsulhll o. whalesu v.303ns 20 - 26 0.9. 60 72.8 - 73.5 73.1 7/7(100)

w1 nsgiuszaudedesialuinuaseaudes (Leg) 24 Hlus Azl 70 wdiuae
2. avntasaflondung 1 dUnv feadlulasiiuwisanauuusyana 3 - 5 wns

MsJN 27 s:0udednay (Leq) 24 #alul Andnitinsiidas:zauideiusnusunuuluwunaiiisnia U 2560

L _ s:auide (10gwao) Fusuduniiuuasiu/
Aukda aod , , B
daa - ada BEGE Fusudunasada(Sosas)
70.8

as=us a0nlsanssSHUIWS:aIu o.LaauWs:Ngsa 69.2-71.9 348/358 (97)
unss1wdur  Tssgudide inAuvIaunsSUASSIEALT o.100J 63.9 - 69.1 65.6 0/232 (0]
S:g9J INYOSIIKINS:g0J 0.1aJ 61.8 - 67.6 64.6 0/236 (0]
gauunu ddnnunswennsth ma 4 o.taJ 47.4 - 68.8 59.5 0/318 (0]
@ealnu [sJB8ugWsIINYIAe ©.10J 59.0 - 78.2 65.0 19/363 (5)
S:g9J lsawenuradadsugumwuiuaIwa a.aJ 59.1 - 68.3 63.4 0/298 (0)
Ao AUGUSMSASISUFUAIHIONAN . 1ToJ 59.4 - 76.9 62.2 7/348 (2)
gaus UKNINENAYINBASAEOSINENIOFSSIE 56.4 - 65.9 60.6 0/221 (0)
dJvan inAvtaunsmatied o.malkod 49.7 - 87.2 60.3 10/125 (8)
yaus IsawenuradJEsSugumwiIiu a.Usdu o.ASs1 51.8 - 65.3 57.9 0/324 (0)
u1as3u 70
vaemn . ¥ Aedsvesssduidenads (Leq) 24 Falusiinsiainneluy 17
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P

s19JudnIuNIsaivawusgaius:infAlne U 2560

M1sJN 28 s:audeIay (Leq) 24 #alus Ananitinsaidas:zaudeiusuwunnaldtucisisnia U 2560

2o s:auded (lngwats) FusudunuLIaSIIU/
thaa - dsda hEIL Fuaudunnsada(Sovas)

gaus dinnudnndeunani 13 saus o.ibaJ 47.8 - 64.0 0/314(0)
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i swsndeyanndidnnuasugiagaaivnisy Audideuaginmngravnsuendlne aafuideens anaudouaznszaulng anauwanadn

aontumdnuazinanndl angaamnssuuvisuszinelng nan1sdrsateyavesnsuaiuauaiiv. 2560
wnewn : nsnusndeyailunsusaduamensaliviinamslivsslevivesyadeslunmagmaivnssy

NSUASUAUUAWY NS:NSOUNSWUINSSSSUBIAla:aviiondou
Pollution Control Department | Ministry of Natural Resources and Environment

87



nounsuRuuATY

s1gJudnIunIsaivawusgalus:inalne U 2560

Usununsthveryareenduinliusslevilunmagnamngsy U 2560 dadunmaiwesde/fanslufaningaamnssunduuls
Ustlerdinmsuanidsuresfsswingaamnssudeutneas drusamnstens Tasdludalugmeuiviinanisiy nuleue
nsIan1svezyakesuazvandesun e liNULIUNNITUINTINNNSUeralBEYRIUTHINA W.A. 2559 — 2564 UavuiuU)URNS
Uspinalngl3vey auuuimneUsendy sver 10 A, 2559 - 2560) Yan3ledamdiiardwiolusiniagnamnasy uazanany
wiswgATlud 2560 Tulsueanasnsnssursgitresniaguarduaumanszneneld vilimsuslaamelulssmedadu deals
finslduf nazmy ozgliflounarenadiugedu anfevas 68 63 uay 60 lul 2559 WuSosar 73 84 ua 71 MU

NSUASUAUUAWY NS:NSOUNSWUINSSSSUBIAla:aviiondou
Pollution Control Department | Ministry of Natural Resources and Environment

88



@

neumauRuARTY

s1gJudnIunIsaivawusgalus:inalne U 2560

N1S30N1SYDIFYIUNSIE

YaadEsuATIEIN YT INNITANTINALAIANTIA T 2560 RTuU sz $1uIU 618,749 i LisiuSesay 2 91T 2550 v
Hhuwnudadasieseddlniuazsidnmseiind (Waste from Electrical and Electronic Equipment: WEEE) 1131 401,300 fiu wieSouas 65
uAzveadsSuURTIBINYNTLYSELAMDU YU wuAAES dlwane maurusTeasiedl nszdesalse S1uau 216,600 fiu visesevas 35
Ipsunsdnnisetnegneies 60,600 fiu viseTeuas 10 GuaqL?laé’um']EJmﬂ‘quﬁnué’fﬂgﬂﬁaﬂuﬁumsw‘,aﬂaaﬁﬂﬂ \HoamnszUuAnLen WU TIUT
wazauaslusdndsliinsaunguynituil lud 2560 fimmsszuunisiansvesdesurmeainguu Ingliesdnsunasesduiiosiuay
whsnuiiRgndedealitignnunuvesdssusselumthuvdeyuwu sgndlsimudmnangsudevlumsdnuenvesdesunsean
guvusenaNezarosnly anwiithda/mdndlidivae dulngjegluwnnianaisuaglinseunquinuseima siniezadldlnih
uardidnnsedindunsuszamgmirlufauenuazdunazmnlsigndessnundnivins ngumneflagianmiugualiniaenyuiuingey
Tunsdansiusinuandaminatedliudaiae

nangaamingam © 2560 SUsiuningeanssudngsEuuMsIAnIsin 32.95 Sy anasaind 2559 (4.398 E1ud)
wadunngaamnssudunme 1.95 sy videSesar 6 uaznngnavinssuiilsilusunsie 31 Swsiu videdesas 94 Tasinsnszanei
vadlssnuiidaidannaeavnssuluusiazniinin Anenimnissesiukasdndiuseningneiilinvesdeuasgsuindnmdnunnan
oefiniAnz fuoen sesannifiunianans manzTusn mang useniduamile mawmile uazels et lumsthfumsdanisnngpanvnssy
wsjutiunstiemdouasinnulifismugaamnssudngsruunisdanisnnananssuegegnieaiintu laslewenduiusenounms
PANEaEIAENn Smsindsguitismioussinmunisioonglssnuiinianisdanismngaamnssidu 6 gilae dudiunisdams
voudelulssnumumdn 3R iiieannsiianngaaminssuvdesinsihluldUssleviifloannsilenau lWunsensefugussneunist
fidansveadelilulunannnsgiu (U 47)

WG 9,064
we 329 (WP %0
WP 51 : 1 nAnaw

n1IAAs3UAN

WG 36,260
WP 821

44 :1

sUn 47 dodoumisnszedzgailsinuiitoninningnaiknssy Angniwnissaisulaznisns:ngaaiunca:ninia

7w : NulsIUYAAMNTTL. 2560
REWR : ToyaNLEUNTIANISNINgREMNTIYH U 2558 - 2562
WG = Waste Generator (§fierinifinvaude) WP = Waste Processor (§3utidandn)

NSUADUAUUAWYE NS:NSOUNSWUINSSSSUBIANazadIondou
Pollution Control Department | Ministry of Natural Resources and Environment

89



P

s19JudnIuNIsaivawusgaius:infAlne U 2560

nstdusslevdannninvendeanavnssy U 2560 finsuriansledandunildussleviluningnamnssy 20.84 a1usiu
356199 017 Ankenuszinn uldd vweumdamwan Wutngiunaunilumenyudund Wudemdmaunu aunzavionigy
Tneduningmanvnssudunsie 0.85 dusiu wazningaamnssulidunse 19.99 dusu dwandunisned 34

msi 34 dadounisthidnsluAanduunldus:Toyiitrituningnaiknssy U 2560

. aJidgduns1® gosdulutudunsie
3sn1sianis . . .
(nudse:au) (Hude:au)

Sorting/Recycling 011 : Anugnus:innidiaKuedo 225.43 2,110,018.70 2,110,244
031 : Wudnndunaunu 0 147,560.13 147,560
033 : éJnéqunalvT;aLi'ma'uItJussaimih§aiz???'| 2,358.54 4,874.91 7,233
039 : dwnéuuﬂﬁzﬁﬁaﬁémsﬁuq 56.41 3,927.04 3,983
041 : Pudowasnaunu 46,665.21 150,937.84 197,603
042 : mMiFowasuau 326,803.79 129,677.29 456,481
043 : WRBIWAIIU 0 7,681,701.92 7,681,702
044 - Wudnndunaunututewidugwud 102,082.89 391,709.33 493,792
049 : hnduuntEUs:Togidndoeassun 276,780.10 5,941,406.63 6,218,187
051 : Wans:usuMstGaNiazargnauutku 34,873.49 59.37 34,933
052 : wins:usunstinlan=nauuntrnu 30,753.51 1,510.30 32,264
053 : WINS:UIUNISAUANIWNSO/ANJ 25,838.16 1.41 25,840
059 : thdsufnansodaanlutsudodus

L ' 5,396.87 26,364.63 31,762
nauAuw
082 : QUN:laKEoNaU LWIBaJFURILISUNSIY
. x ’ 0 232,253.68 232,254
imau
083 : ninmiursaWuaisusulsiacuniwau
R s 0 2,404,091.09 2,404,091
lawgaJidunlusunsiginiuu
084 : Mo1Msdn3 LaWIBaI FURISUNSIY
s 0 766,222.35 766,222
imau
sauﬁmun 851,834 19,992,316.62 20,844,151
fiwn - ﬂsmisﬁwuqmammim. 2560

e : WHudeyaannisudsnisvudssauiifiounnsiay - suanau 2560

asmvl,iﬁmmé’qwuﬂzymmié“ﬂaauﬁqmﬂqmmuﬂﬁuﬁLﬂué’umwsﬂmaLawwiuﬁuﬁfﬁwi’mwm aynsusns ays Wuns
Snasuiisnnuesdsgeanunsaulutefui vinatouuiidudunaudsiduneu wiofsufueilinavusryadosiily
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d159UATIENANYATNITTN T 2560 ANMTNdITounsIenamanens 53 145441.76 fu anadnnl 2559 uiu
12,822.403 §fu vidoFevar 8 Ussinnvesingdunsefiiingaan 3 Suduusn loun ansfidadeiie fovay 73.8 ansidnuuas
Sovay 11 wazansilesiuidalsafiy Sovas 9.7 (519 35) Faandeyauunmumsthassunsiomamsinuaslull 2556-2560
wuin asunsainsldansieiinisnisinunsvesssmalnefunltuanas (U 49) uidauilamnsldasedinligndes fansiad
anfnslusandnynanisinunsuazdauinden wagnsinnisenussgaiiiusinsnisinns

c1s23n 35 Uszinnuazusuicugaddisdounsigniinisinueasnuig U 2556-2560

Usurunisti (du)

Uszinngaidnndsunsie
T I N R R

1 asmindawy' (Herbicide) 137,048.869 117,645.359 119,971.879 125,596.274 109,165.83
2 asmiowal’ (Insecticide) 21,485.943 13,911.544 12,927.521 16,056.069 16,288.33
3 anstasiunialsawey® (Fungicide) 10,350.010 10,988.225 11,088.374 12,915.972 14,323.84

asnauAuMsAsStuaulngoIws
4 ' 1,390.307 1,600.430 2,242.581 2,708.208 2,858.57
(Plant growth regulator)

5 assunduwy’ (Fumigants) 1,249.481 1,480.959 1,384.395 1,331.432 697.85
6 asnials® (Acaricide) 1,000.261 1,296.700 1,395.320 1,693.234 1,366.56

asminkoguaknounin’
7 149.064 212.046 205.018 206.000 549.35

(Mollussicide)

8 msﬁ’ﬁohqs (Rodenticide) 0.000 135.600 243.600 173.900 95.40
ansgancuriminAnswy’
9 . . . 153.015 106.021 42.058 137.074 96.03
(Microbial Pesticides)
10 asnminldoudos’ (Nematocide) 0.006 0.065 0.001 0 0
Sou 172,826.956 147,376.949 149,500.747 160,824.163 145,441.76
fun - ASHATINTTNBAT. 2560 (ﬁﬁaﬁda ol lhpuiueneu 2560)

w1 a1smdadyily (Herbicide) 1w madealanaalsd, lnalwien-lelglnsfiaweuluie

. @15mIauLas (Insecticide) 1y rassiniveod, Asludauny

ansUesiumdnlsafiv (Fungicide) Wiy wuulauay, Insituu

. @15AIVANMTLATEYAULATRY (Plant growth regulator) 1w winlpatinsiwes, dineu
- assuaduity (Fumigants) wu exglidouedld, witaluslud

. @5m3Als (Acaricide) Wwu ISy, eviinsw

. asmdavieswazvieenin (Mollussicide) Wiy wvianlon, dlaaelus-leaniiu

. @13f1dany (Rodenticide) wu Bedvoalvs

. asthifusiidadagiiv (Microbial Pesticides) wu un@ada y3uewda, undada Juitda
10. ansmdnldiioutlos (Nematocide) 1y sonwia
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150000 | - «> - . - .
dasn1iauwal (Insecticide)
100.000 I aslosnunirialsaWy (Fungicide)
3uq
50,000 4
0 T T T T |
2556 2557 2558 2559 2560

§Uﬁ 49 Usurcumisuignansdunsignianmisinueastull 2556-2560
AU1 : NSWIPINSINBAS. 2560

asumsIBnIAgRENTIN U 2560 a1sdunseiiiinisiianllunirgeamnssy 10 Suduusn sau 2,765,014.002 fu
ana99InY 2559 S1u7w 873,987.068 fiu viedoar 24 Ustiamansdunsiglunagaavinssuiithitingega 3 susfuusn e wmuea
Sovaz 25 nandanfin Sovar 24 uaziefidulanaelss evar 14.5 (M319fl 36) Fenndeyauinansiiiasieinagnannssy
Tu¥ 2556-2560 wuin anunisaimsldanssunsienagaavnssuvesUssmalnediuuiltuanas (Al 50) Jaymmansznuann
asindlumagramnssuasdulgmmsiivavesaaad giRfeduamsedilulssnuiasnsvudsanaad dnlvaiiatuludoie
Aflgnanvns Ty 1wy Sminszees Sminvays uardminuassvdun

a1sIN 36 s19FoINNdUNSIWNINYNAMNSSURU unaJan 10 duauusn U 2560

m doars glavaidlnndunsiey Usuaru (wasndu)

wnuda (methanol] K3 wWhawoanagad (methyl alcohol) 695,793.802
2 nsadawsn (sulfuric acid) 3 659,610.583

onaulanaalsd (ethylene dichloride) H3a 1,2-Tanaslsdinu
3 . 8 401,003.236
(1,2-dichloroethane)

4 wowluWisuaulensa (ammonia anhydrous) 3 320,312.477
5 Toideuloasonlyd (sodium hydroxide) 1 272,449.743
6 alosu (styrene) 2 158,136.757
7 nsno:3an (acetic acid) 3 84,008.446
8 nsaoasin-weaawesn (o-phosphoric acid) 1 67,494.174
9 Wuoa (phenol) 2 63,741.298

wawesalowualinulalalylyenun
10 o " 8 42,463.486
(polymeric diphenylmethane diisocyanate)

SJu 2,765,014.002

7w : N3ul59URNAMNTTY. 2560
wewme : Ingdunsevied 1 lidewesynya uwidesdanisundanlusivenandng
Tndunsevling 2 feseTunzilouingdunsiy wazsosdsnaulnd

Y

Trgdunseailad 3 foswelunzileuingdunse fesdilueynn wazldsunseygnneuwzdndila
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Tngdunseviiag 4 vnudn deeen nan wieilliluasaunses
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