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Thailand as a model for other industrializing countries?

Home to some of the world’s largest manufacturing bases (esp. chemical industry)

Rapid industrialization growth since 1980s

130,131 registered factories nationwide (Type 2 and 3, as of June 2012)

87 industrial estates/zones nationwide, excluding unregistered “industrial parks”

Same Thai and foreign investors expanding to other countries in Asia and beyond
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Lack of information access and ineffective end-of-pipe controls

1. Conflicting interests in regulatory agencies
. Same agencies in charge of regulating industry
and promoting industrial growth
e.g. Dep’t of Industrial Works,
Dep’t of Primary Minerals and Mines

Photos: a3.sphotos.ak.fbcdn.net; Thai Rath

2. Environmental agencies lack authority
over industry

. Pollution Control Dep’t controls only the
environment outside factory premises

. Unclear whether projects follow measures
to prevent/reduce environmental impact
- Gov't audit found less than 1 in 3 of
approved projects from 1998-2011
submit post-EIA monitoring reports
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PCD officials monitored air quality outside BSTE factory
fence, after chemical explosion in Rayong, May 2012




Lack of information access and ineffective end-of-pipe controls

3. Corruption and interpretation of the law to assist polluters

Photos: Police Investigations Control Region 5 Office - Police5IC.com

Dep’t of Industrial Works official and owner of Fusion Development waste disposal factory,
charged with ordering the 2013 murder of community activist Prajob Naowaopas in Nong Nae,
Chachoengsao, E. Thailand for protesting against illegal dumping and improper waste disposal



3. Corruption and interpretation of the law to assist polluters (cont’d)
E.g. Fines issued in ways that is economically feasible to pollute/violate laws
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2014: 8-day continuous fire at illegal waste dump in Praeksa, Samut Prakarn, E. Thailand.
A waste disposal company was fined once in 2012 for 5,000 THB (125 EUR) for dumping waste paint.

DIW Director General admitted: 30 millions tons of waste goes “missing” each year from gov’t database.



Lack of information access and ineffective end-of-pipe controls

4. Legal = Safe
E.g. Mercury emissions from coal power plants and paper/pulp industry in Tha Tum

304 Industrial Park (more than 130 factories)

Tha Tum rural municipality, Prachinburi province, eastern Thailand
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Fish Tissue Analysis for Mercury Content

Hg in fish tissue (mg/kg)
0.60
avg = 0.341 mg/kg
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Fish samples (Channa Striata — 20 samples)
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Hair Analysis for Mercury Accumulation

Hg in hair (mg/kg)
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avg = 4.595 mg/kg
12.00 -

10.00 -
8.00 -
6.00 -
4.00 -

100% higher than US EPA reference value = 1.0 mg/kg
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Hair samples (20 fish-eaters)
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WHO on biomagnification of mercury:

“The bioconcentration factor, i.e., the ratio of the concentration of
methylmercury in fish tissue to that in water,
is usually between 10 000 and 100 000.”

Methylmercury in Water Mercury in Fish Tissue

10,000-100,000 part 1 part

As low as 0.00001 ppm

1 ppm
(within Thai legal standard*)

*Thai legal standard for mercury in surface water = 0.0005 ppm



4. Legal # Safe : industrial standard vs environmental quality standard

Example of Thai air quality standards

Stack Emissions Atmosphere
690-870 ppm 9 ppm (8 hr avg)
Co (varies for combustion/non-combustion process) 30 ppm (1 hr avg)
200-550 ppm 0.03 ppm (1 yr avg)
N02 (varies for different industries and fuels) 0.17 ppm (1 hr avg)

0.04 ppm (1 yr avg)
60-950 ppm 0.12 ppm (24 hr avg)

(varies for different processes)

SO,
0.30 ppm (1 hr avg)

24-30 mg/m’

Pb 0.0015 mg/m? (1 mo avg)

(varies for different processes)

5 mg/m>
1,2-Dichloroethane &/ 0.4 mg/m> (1 yr avg)

(only some industries)

5 mg/m’>

(only some industries)

1,3-Butadiene 0.33 mg/m? (1 yr avg)
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Lack of information access and ineffective end-of-pipe controls

5. Limitation of public health services in rural areas, where many factories are located
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Risk Assessment of Mercury Exposure: used in Tha Tum after heavy press coverage




Limitations of Public Health Services in Rural Areas

Mining Pollution Hotspot: Ban Tung Yao, Phitsanulok, N. Thailand




Risk Assessment of Stress, Depression and Suicidal Tendencies




Healthcare recommendations: talk to loved ones to reduce stress, etc.




Pollution Hotspot: Gold mining and mineral processing (cyanide process)
Emerging symptoms of heavy metal poisoning at Khao Luang, Loei, NE Thailand
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Existing law enforcement mechanisms and publicly-available data
are not sufficient to hold polluters accountable.



Citizens lack access to data to substantiate their claims

Government agencies lack access to data
for remediation/diagnosis and to hold polluters accountable



Lacking sufficient data, many government officials
want to prevent “public panic”

at the expense of public safety and true risk communication

(which includes communication of uncertain risks)



Communities have to resort to protests and risk personal well-being.

Mass media decides which cases get addressed.
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Lack of Data, Lack of Polluter Accountability

Map Ta Phut Petrochemical Industrial Complex
Ministry of Education ordered relocation of local school in 1997
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Thailandis Air: Poison Cocktail
Exposing‘Unsu’stéinab.lé‘lndustlies !
and the Case for.Community Right To Know and Prevention

Wy ‘\
/ S—
4, —
=
7 / . .\l,\
\.

NENANMIURZTUTIANRNILOARMNTTH
niuvimaitinz usanidssli

- ad - -
(Inavnanaxiisiinusilned

Qﬂ']ﬁ}l 2548

Campaign for Alternative Industry Network

Greenpeace Southeast Asia . -, : ~
AUALNTSYDNRAIAINANHDINA
Jhailand!Bucket Brigade

Global Community Monitor

October 2005

6 air samples, 2000 and 2003
Found more than 50 VOCs
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Despite new VOCs standards, no incentive for pollution reduction at source
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Despite new VOCs standards, no incentive for pollution reduction at source
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Despite new VOCs standards, no incentive for pollution reduction at source
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Despite new VOCs standards, no incentive for pollution reduction at source

(NANnJau.N.)
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Community Right-to-Know Workshops

To raise awareness about PRTR applications to Thai industrial problems

And to develop citizen’s draft PRTR legislation

Communities from different regions, facing problems from similar industries

Petrochemical

Coal power plants

Paper and pulp production
Toxic waste dumping

Mining

Consultation with government officials (environment, industry regulation, public

health, public safety/accident prevention)

Consultation with legal experts, environmental lawyers and civil society



Community Right-to-Know Workshops throughout Thailand
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Access to pollutant release information (US TRI 2013, oil refineries)

a d' 1 1A 9 @ %} V)
ﬁ'lilJaW‘Hﬂﬂﬁﬂﬂﬁ@ﬂgﬁ%mﬂﬁ@uﬂTﬂTﬁQﬂﬂUHTNu
( 149 158% 1in PRTR avis34 15211 2556 wiiae: doud)

Nitrate compounds
Ammonia

Sulfuric acid
Hydrogen cyanide
n-Hexane

Toluene

Propylene

Xylene (mixed isomers)
Hydrogen sulfide
Benzene

Methanol

Ethylene

Hydrochloric acid
Cyclohexane
Ethylbenzene

Zinc compounds
1,2,4-Trimethylbenzene
Diethanolamine
Carbonyl! sulfide
Nickel compounds
Asbestos (friable)
Ethylene glycol
Naphthalene
Aluminum oxide (fibrous forms)
1,3-Butadiene

Phenol

Methyl isobutyl ketone
Vanadium compounds
Cumene

p-Xylene

Lead compounds
Carbon disulfide

Ozone

Cobalt compounds
Hydrogen fluoride
Cresol (mixed isomers)
m-Xylene
Formaldehyde
Chlorine
Tetrachloroethylene
Polycyclic aromatic compounds
N-Methyl-2-pyrrolidone

22,372,470
7,578,168
5,830,995
5,586,923
3,047,220
2,510,107
2,071,346
2,033,833
1,651,817
1,520,485
1,022,867

834,954
597,999
586,685
516,650
486,005
430,429
380,321
337,499
335,023
324,040
294,298
271,369
260,315
250,603
238,191
182,923
138,417
134,566
124,696
101,548
81,538
69,711
63,045
62,431
55,944
53,813
51,605
51,314
47,918
42,107
38,876

o-Xylene

Phosphorus (yellow or white)
Copper compounds
Nickel

Manganese compounds
Phenanthrene

Styrene

tert-Butyl alcohol
Molybdenum trioxide
Vanadium (except when contained
in an alloy)

Barium compounds
Creosote

Cyanide compounds
Chromium compounds
Biphenyl

Antimony compounds
Trichloroethylene
Methyl tert-butyl ether
Acetaldehyde

Lead
Chlorodifluoromethane (HCFC-22)
Glycol ethers

Silver compounds
Isoprene

Selenium compounds
Acetonitrile
Dicyclopentadiene
Manganese

Mercury compounds
1,2-Dichloroethane
Anthracene
Benzo(g,h,i)perylene
Antimony

Selenium

n-Butyl| alcohol
1,2-Dibromoethane
2,4-Dimethylphenol
Mercury
N,N-Dimethylformamide
Cadmium compounds
Arsenic compounds

36,979
32,392
32,182
31,530
29,817
29,338
28,078
24,664
22,536

20,785
20,626
20,174
17,385
17,159
15,527
13,344
13,190
12,498
11,265
9,300
8,981
7,350
6,410
3,847
3,828
3,534
3,400
3,084
2,766
2,214
2,132
1,884
1,685
1,343
1,264
830
613
341
258
250
250

Dibenzofuran 170
Copper 161
sec-Butyl alcohol 120
Chromium 58
Dimethyl phthalate 1
Cobalt 1
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Access to pollutant release information (US TRI 2013, gas production facilities)
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Chlorodifluoromethane (HCFC-22) 1,138,923 Diaminotoluene (mixed isomers) 1,101
Ammonia 464,008 Vinyl chloride 974
Arsenic 300,939 Lead 761
Methanol 266,490 Mercury compounds 630
Zinc compounds 178,036 Ethylene glycol 575
2-Chloro-1,1,1,2-tetrafluoroethane (HCFC-124) 147,417 Chlorotrifluoromethane (CFC-13) 411
2,2-Dichloro-1,1,1-trifluoroethane (HCFC-123) 64,026 Dichlorofluoromethane (HCFC-21) 260
Hydrogen fluoride 52,855 Naphthalene 250
Monochloropentafluoroethane (CFC-115) 23,919 Xylene (mixed isomers) 250
Dichlorotetrafluoroethane (CFC-114) 23,788 Fluorine 247
Hydrochloric acid 23,601 Boron trichloride 190
Propylene 22,927 3-Chloro-1,1,1-trifluoropropane (HCFC-253fb) 169
Ethylene 19,773 n-Hexane 94
Freon 113 18,443 Acetaldehyde 69
Dichlorodifluoromethane (CFC-12) 16,281 Dinitrotoluene (mixed isomers) 40
Chromium compounds 16,074 Vinyl acetate 27
2-Chloro-1,1,1-trifluoroethane (HCFC-133a) 15,417 Acetonitrile 20
Trichlorofluoromethane (CFC-11) 14,503 Nitric acid 12
Tetrachloroethylene 12,968 Nickel compounds 9
Arsenic compounds 12,192 Trichloroethylene 8
Shiorine 11,032° In-utyl alcohol 7
1-Chloro-1, 1-difluoroethane (HCFC-142b) 10,693 sec-Butyl alcohol 5
Manganese compounds 10,635 Glycol ethers 3
Vinyl Fluoride 9,974 Boron trifluoride 2
Chloroform 8,754 Phosphine 1
Nickel 8,328
1-Chloro-1,1,2,2-tetrafluoroethane (HCFC-124a) 7,122 © & % - . P

- VUUND: ADNWITUNINBTIRTNDUNTY
Chromium 6,373 T i e e
Carbon tetrachloride 3,983 'manu‘naunmummwwuﬂammhﬂsm
Dichloromethane 3,976
Formaldehyde 3,646
1,2-Dichloro-1,1,2-trifluoroethane (HCFC-123a) 3,452
Bromotrifluoromethane (Halon 1301) 3,438
Tetrafluoroethylene 2,168
Antimony compounds 1,423
Copper 1,184

Bromochlorodifluoromethane (Halon 1211) 1,170



Access to pollutant release information (US TRI 2013, petrochemical production)
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Ethylene 6,349,872 Vanadium compounds 81,265 Copper compounds 4,588 Chromium 216
Methanol 2,150,471 Zinc compounds 67,287 Methyl isobutyl ketone 4,363 Diaminotoluene (mixed
Propylene 1,949,308 Formaldehyde 65,817 Biphenyl 4,002 | isomers) 210
Nitrate compounds 1,719,020 Methyl| tert-butyl ether 58,915 Cresol (mixed isomers) 3,865 Silver 199
n-Hexane 1,288,463 Molybdenum trioxide 58,232 Acrolein 3,732 | Lead 188
Nickel compounds 755,273 Cyclohexane 57,006 Tetrachloroethylene 3,400 1,2-Dichlorobenzene 175
Toluene 735,559 Acrylic acid 55,695 Diethanolamine 3,239 Mercury compounds 175
Ethylbenzene 660,960 Hydrogen sulfide 52,638 o-Cresol 2,855 | Carbon tetrachloride 169
Ammonia 607,373 Bromomethane 51,162 Isobutyraldehyde 2,677 1r:_'-12'
Benzene 590,601 | Creosote 46,745 | 2,4-Dimethylphenol 2,456 | | Yrichloroethane 104
Styrene 488,307 Isoprene 45,074 Acrylamide 2,355 Dimethylamine 97
1,3-Butadiene 462,512 | Pyridine 44,009  Nickel 2,128 | |-Benzo(g,hi)perylene 83
1,4-Dioxane 448,538 Glycidol 43,732 Asbestos (friable) 1,916 | |Boron trifluoride 81
Acetophenone 427,423 Maleic anhydride 43,433 Formic acid 1,663 Diphenylamine 72
Hydrochloric acid 389,873 Propionaldehyde 33,056 4-Aminoazobenzene 1,600 Trade Secret 71
p-Xylene 366,960 Dicyclopentadiene 32,668 Anthracene 1,599 Hydroguinone 64
Ethylene glycol 315,617 | Chlorodifluoromethane (HCFC-22) 31,192 = Barium compounds 1,583 | | Hydrazine 22
Sulfuric acid 312,798 N-Methyl-2-pyrrolidone 30,888 Vinyl chloride 1,473 Mercury 33
Methyl methacrylate 298,369 AREion d 26.283 Nitrobenzene 1,216 | | Chlorobenzene 21
Allyl alcohol 262,373 Y_SoMPOLNCe & Bromine 1,020 | |-1.3-Phenylenediamine 15
Y L Ethylene oxide 25,369 L inobi

Chloroprene 258,187 yer ’ p-Phenylenediamine 862 | | 4-Aminobiphenyl 14
Vinyl acetate 243,481 1,2,4-Trimethylbenzene 21,794 Nitric acid gso | Acetamide 11
Xylene (mixed isomers) 232,780 Chlorine 21,279 Triethylamine 856
Sodium nitrite 196,398 | | Hydrogen cyanide 20,857 || Cyclohexanol 7 [ ——— 10
Cumene 178’408 Methyl aCrylate 20,668 Copper 815 1,2'Dibro€'10ety,’ane 7
m-Cresol 173,993 Glycol ethers ‘ 19,750 Chromium compounds 770 | " Dinitrobutyl phenol 7
tert-Butyl alcohol 160,186 Phthalic anhydride 17,521 Cyanide compounds 732 | | Vinylidene chloride 7
Dibutyl phthalate 154,497 Quinoline 16,271 Acrylonitrile 715 1,2-Butylene oxide 6
Naphthalene 151,191 N, N-Dimethylformamide 15,403 Mixtures and other trade Methyl iodide a
Manganese compounds 150,366 Butyraldehyde 14,501 name product.s 675 1,1,2,2-
Phenol 147,587 > - Benzyl chloride 580
< g Polycyclic aromatic compounds 9,903 = Tetrachloroethane 3

obalt compounds 128,914 Diisocyanates 549 2,4-Dinitrophenol 5
Ghioiomeliane 115,720 | | Ethylacrylate %357 Carbonyl sulfide 408 | "Eenylidene dichloride 2
m-Xylene 108,515 Trichloroethylene 7,431 A"yl chloride 408 o-Tzluidine 1
Acetaldehyde 106,319 Cumene hydroperoxide 6,546 Carbon disulfide 407 SRiron 1
n-Butyl alcohol 95,491 Dichloromethane 6,309 1,2-Phenylenediamine 406 Methyl isothiocyanate 1
Aniline 90,435 Phenanthrene 5,842 Chloroethane 370
Butyl acrylate 88,545 sec-Butyl alcohol 5,782 Hydrogen fluoride 352 " @ » N
b-Cresol 87.265 1,2-Dic:|Ioroethane e Ehloroform 339 :m:umq: man:-_nwu:ninummsnaum\l
o-Xylene 87,168 2 R Toluene diisocyanate gronesaunIneiimsiRsdamInluasss
Acetonitrile 85,054 Epichlorohydrin 2,355 (mixed isomers) 270
Propylene oxide 84,577 Lead compounds 5,299 Bis(2-chloroethyl) ether 252

1,4-Dichloro-2-butene 4,881 Propargy! alcohol 250



Access to pollutant release information (US TRI 2013, plastic production)
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Nitrate compounds
Methanol

Formic acid

Ethylene

Sodium nitrite
Hydrochloric acid
Ammonia

Propylene
N-Methyl-2-pyrrolidone
Phenol

Styrene

Glycol ethers

Nitric acid
Formaldehyde
Ethylene glycol
n-Hexane

4,4'-
Isopropylidenediphenol
n-Butyl alcohol
Toluene

Xylene (mixed isomers)
Cyclohexane

Barium compounds
Acetaldehyde
Carbon disulfide

Vinyl acetate
Sulfuric acid
Cyclohexanol

Vinyl chloride
Bromine

Hydrogen fluoride
Chromium compounds
Methyl isobutyl ketone
Methyl methacrylate
Zinc compounds
Cumene

Copper compounds
Chlorine
Chlorobenzene
Chlorodifluoromethane
(HCFC-22)
Dichloromethane
Vanadium compounds
1,2-Dichloroethane

29,924,750
4,641,849
4,176,577
3,947,702
3,385,953
2,507,624
1,697,283
1,452,011
1,333,167

992,286
839,784
785,624
754,680
730,918
681,617
643,526

642,682
636,715
628,071
565,333
553,157
510,730
491,092
465,083
463,244
446,227
400,006
396,479
378,827
321,500
321,019
294,246
286,326
271,312
253,491
241,093
225,289
218,358

207,066
197,716
163,292
157,259

(366 13t 91n PRTR ans34 1526111 2556 viviae: 1loud)

Ethylbenzene
Tetrafluoroethylene
Butyraldehyde
Propionaldehyde
Dicyclopentadiene
Biphenyl

Manganese compounds
p-Xylene
Bromomethane
Acrylonitrile

Nickel compounds
1,3-Butadiene

Picric acid
1,4-Dioxane
Triethylamine

Acrylic acid

Butyl acrylate
Arsenic compounds
Chloroform

Cobalt compounds

Epichlorohydrin
Chloromethane
Lead compounds
Diisocyanates

1,2,4-
Trimethylbenzene
Ethyl acrylate
Hydrogen cyanide
1,2-Dichlorobenzene
Phthalic anhydride
Maleic anhydride
Antimony compounds
Acetophenone
Benzene

tert-Butyl alcohol
Copper

Toluene diisocyanate
(mixed isomers)

1,1,1-Trichloroethane
m-Xylene
Isobutyraldehyde

145,060
135,168
131,772
122,605
119,373
104,745
102,568
101,313
98,312
95,752
89,413
77,159
74,487
72,143
70,666
68,086
66,389
66,358
60,404
56,126

51,743
47,911
45,407
40,494

35,534
35,031
34,364
32,850
32,632
32,414
32,289
28,705
27,156
25,590
24,178

23,798
20,230

19,987
19,178

Carbonyl sulfide
Naphthalene
1,4-Dichlorobenzene
Methyl iodide
p-Phenylenediamine
Methyl acrylate

Allyl alcohol
N-Methylolacrylamide
Pyridine

Hydroquinone

Freon 113
N,N-Dimethylformamide
1,1,2-Trichloroethane
Diuron

Cumene hydroperoxide
Chloroethane
Diethanolamine
Isoprene
1-Chloro-1,1-
difluoroethane (HCFC-
142b)

Vinylidene chloride
sec-Butyl alcohol
Cresol (mixed isomers)
Acrolein

Carbon tetrachloride
Nickel
Dichlorodifluoromethane
(CFC-12)
Di(2-ethylhexyl)
phthalate
4,4'-Diaminodiphenyl
ether

Hydrogen sulfide
Aniline
N,N-Dimethylaniline
Benzoyl peroxide
Acrylamide
Ethylidene dichloride
Trichloroethylene
o-Xylene

19,113
18,340
15,791
14,568
14,370
13,974
12,145
11,120
10,956
10,730
10,398
8,835
8,708
7,805
7,437
7,166
7,120
6,647

6,514
6,429
5,811
5,673
5,648
5,463
5,129

4,556
4,121

3,967
3,683
3,482
2,998
2,472
2,320
2,222
2,197
2,157

Tetrachloroethylene
1,3-Phenylenediamine
Hexachloroethane
1,1,2,2-
Tetrachloroethane
o-Cresol
Chloroprene
1,1-Dichloro-1-
fluoroethane (HCFC-
141b)

Methyl tert-butyl ether
Boron trifluoride
Toluene-2,4-
diisocyanate
Mercury compounds
Polycyclic aromatic
compounds
Toluene-2,6-
diisocyanate
Propylene oxide
1-Chloro-1,1,2,2-
tetrafluoroethane
(HCFC-124a)

Allyl chloride
Hydrazine
4,4'-Methylenebis(2
-chloroaniline)
Tetrabromobisphenol A
Aluminum oxide
(fibrous forms)
Dimethylamine
Acetonitrile
2,4-Dimethylphenol
1,2-Dichloroethylene
Mixtures and other
trade name products
Ethylene oxide
Chloroacetic acid
Dimethyl phthalate
Lead

2,2-bis
(Bromomethyl)-1,3-
propanediol
2-Chloro-1,1,1,2-
tetrafluoroethane
(HCFC-124)

2,119
2,065
1,950

1,767
1,601
1,520

1,328
1,301
1,255

1,255
1,106

919

858
853

805
781
750

640
590

575
559
550
526
520

467

465
455
417
400

392

305

4,4'-Methylenedianiline
m-Cresol
Decabromodiphenyl
oxide

o-Anisidine

Lithium carbonate
Propargite

Cadmium compounds
Manganese

Sodium dimethyldithiocar-
bamate

Dinitrobutyl phenol

Potassium dimethyldithio-
carbamate

2-Methyllactonitrile
o-Toluidine

Aluminum (fume or dust)
Propyleneimine
Dimethyl sulfate
Titanium tetrachloride

Dichlorotetrafluoroethane
(CFC-114)

Thiram

Acetamide

Glycidol

Carboxin

Bis(2-chloroethyl)
ether

Pentachloroethane
Cyanide compounds
Urethane

p-Cresol
Trichloroacetyl chloride
Asbestos (friable)

Chromium

Mercury

Diglycidyl resorcinol
ether

Dioxin and dioxin-like
compounds

288
254

251
251
250
250
250
250

250
250

250
178
155

145
135
124
117

100
85
43
32
26

23
19
16
10

N A AN

2

2
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Access to pollutant release information (US TRI 2013, fossil fuel power plants)
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Barium compounds 189,900,500 Cobalt 35,304
Hydrochloric acid 88,192,021 Acetaldehyde 25,341
Sulfuric acid 84,925,916 Mercury 20,550
Manganese compounds 32,067,863 Methanol 10,898
Hydrogen fluoride 22,790,894 Benzene 10,767
Vanadium compounds 21,088,506 Sodium nitrite 9,117
Zinc compounds 18,758,326 1,2,4-Trimethylbenzene 7,607
Copper compounds 11,213,872 Hydrogen sulfide 6,139
Ammonia 10,340,776 Bromine 4,888
Chromium compounds 9,706,952 Toluene 4,781
Nickel compounds 7,666,597 Xylene (mixed isomers) 2,445
Lead compounds 5,561,868 Benzo(g,h,i)perylene 1,313
Barium 4,582,191 Ethylbenzene 1,174
Arsenic compounds 4,249,634 Chlorine dioxide 1,054
Cobalt compounds 1,890,800 o-Xylene 250
Nitrate compounds 1,085,028 Creosote 250
Thallium compounds 1,053,418 Hydrazine 250
Selenium compounds 932,901 Nitric acid 250
Asbestos (friable) 765,130 Phenol 117
Manganese 640,132

Vanadium (except when contained in an alloy) 409,351 Cyclo.hex§ne 105
Beryllium compounds 340,706 Formic acid 59
Antimony compounds 312,863 Methyl tert-butyl ether 50
Copper 260,308 Ethylene 36
Polycyclic aromatic compounds 157,616 Phenanthrene 34
n-Hexane 154,696 Hexachlorobenzene 33
Lead 141,921 Propylene 33
Dichloromethane 126,000 Anthracene 30
Chromium 115,206 1,3-Butadiene

Mercury compounds 109,095 Dioxin and dioxin-like compounds 1
Nickel 104,815

Formaldehyde 96,614 S 3 i : =
Zinc (fume or dust) 69,616 PINUMA: AVNWITUNINUDIR T DT
Selenium 66,665 aonwsounaneisaifedemanluassd
Molybdenum trioxide 64,708

Arsenic 60,303

Styrene 52,895

Ethylene glycol 51,955

Hydrogen cyanide 48,300

Chlorine 41,744

Fluorine 40,959

Naphthalene 39,779



Public database of pollutant releases and waste transfers

per chemical, per facility (regardless of legal standards)

¢ - o-Know o English espanol \
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Learn about industrial facilities that manage toxic ¢ L ixY
’ chemicals. g ! L ’Q\
Street l J ;r
X b= AN
= : . W
¢ City [ _J
\ O
~
- \\\ State [ _J
. 3 o
| S i/
Zip L_ J
[Find Facilities \
y 4 —rew
$}: . ._.\" »
“ Alaska Hawaii Puerto Rico

http://www2.epa.gov/toxics-release-inventory-tri-program




US Toxic Release Inventory Home States Chemicals Water Bodies

BAYER MATERIALSCIENCE BAYTOWN
500 W BAY RD MS-21 B T |

Texas, 775239730 '
latitude: 29.75833 3 Ur A &
longitude: -94.90833 ' ;

(JOO‘ dayauswdt | dadwuelunvildon | oswdafemainasunud

5l P . - s i
~ DRSS ‘el o W A7 L)
N/ '\ & " o
2 e~
~ XD ey \ =
W 3y .| i
<" Alaska Hawail Puerto Rico ||
- " - —

Source: http://toxicrelease.org/facilities/BAYER%20MATERIALSCIENCE%20BAYTOWN/



Reporting Year:2013

Total pounds of releases: 614,609

Total pounds of waste: 15,434,950

Total number of facilities: 4

Total number of TRI submissions: 44

Total number of TRI Form A submissions: 4

RSEI data were only calculated for 1988-2011, and can't be
provided in this search for 2013.

Get list of facilities

Get list of submissions

Releases [?

6.9%

92.9%

Release medium Pounds of releases

Air 42,531
Water 570,941
Other releases 1,137

Expand pie chart and table to all categories

Waste Generated 7]

25.1%

4.0%

BAYER GROUP 614,609

Chemicals with pounds of releases

Nitrate compounds 567,774
Ammonia 9,983
Hydrochloric acid 8,653
Chlorobenzene 4,549
Aniline 4,328
Styrene 2,740
Xylene (mixed isomers) - 2,084
Dichloromethane 1,988
Formaldehyde 1,700
Propylene oxide 1,693
Dichlorodifluoromethane (CFC-12) ‘ 970
Toluene diisocyanate (mixed isomers) 948
Chlorine 921
Acrylonitrile 718
Toluene ' 669
Diisocyanates 602
Chlorodifluoromethane (HCFC-22) 567
4,4'-Isopropylidenediphenol 516
Zinc compounds _ 396
Ethylene glycol 390
Ethylene oxide 332
Chloroform 285
Diaminotoluene (mixed isomers) ‘ 260
1,2-Dichlorobenzene 259
Cyclohexane 250
Phosgene 250
Nickel 250
Methanol 192
4,4'-Methylenedianiline 166
Phenol 105
Benzene 41
Hydrazine 21
Diethanolamine 8

Dioxin and dioxin-like compounds 0



Public disclosure of pollutant data and pollution reduction
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AMMONIA BENZENE
AMMONIA BENZENE
40,000 B Total 1,000 W Total
W Ar W Ar

30,000 W water 750 W Water

W Land W Land
20,000 500
10,000 250
0 0

1999 2001 2003 2005 2007 2009 2011 1999 2001 2003 2005 2007 2009 2011
2000 2002 2004 2006 2008 2010 2000 2002 2004 2006 2008 2010
CHLORINE CHLOROFORM
CHLORINE CHLOROFORM
2,000 M Total 1,600 M Total
W Ar W Arr
1,500 W Water 1,200 W Water

M Land W Land
1,000 800
500 400
0 0

1999 2001 2003 2005 2007 2009 2011 1999 2003 2005 2007 2009 2011
2000 2002 2004 2006 2008 2010 2002 2004 2006 2008 2010
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1 2-DICHLOROBENZENE

CYCLOHEXANE
CYCLOHEXANE
1,200 W Total
B Ar
900 B Water
B Land
600
300
0
2008 2009 2010
FORMALDEHYDE
FORMALDEHYDE
6,000 W Total
W Ar
4,500 it
W Land
3,000
1,500

1999 2001 2003 2005 2007 2009 2011
2000 2002 2004 2006 2008 2010

1 2-DICHLOROBENZENE
4,000 M Total
W Arr
3,000 B Wwater
B Land
2,000
1,000
0
1999 2001 2003 2005 2007 2009 2011
2000 2002 2004 2006 2008 2010
METHANOL
METHANOL
1,600 W Total
W Ar
1.200 B Wwater
M Land
800
400

1999 2001 2003 2005 2007 2009 2011
2000 2002 2004 2006 2008 2010
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NICKEL PHENOL
NICKEL PHENOL
600 M Total 300 W Total
W Ar W Ar
450 B Water 225 B Water
B Land B Land
300 150
150 75
0 /\
1999 2001 2003 2005 2007 2009 2011 e 1999 2001 2003 2005 2007 2009 2011
2000 2002 2004 2006 2008 2010 2000 2002 2004 2006 2008 2010
PHOSGENE PROPYLENE OXIDE
PHOSGENE PROPYLENE OXIDE
800 W Total 120 o Total
W Ar W Ar
600 B Wwater - B Water
B Land B Land
400
60
200 30

0

1999 2001 2003 2005 2007 2009 2011
2000 2002 2004 2006 2008 2010

1999 2000 2001 2002 2003




Government has sufficient data to measure progress of pollution reduction
Toxic releases from pulp production facilities - US TRI (2002-2013)

3,500,000

_/\ /\ — Acetaldehide
3,000,000
\V4

— Sulfuric acid

2,000,000 \ ﬂ\ \\ — Formaldehyde

1,500,000

2,500,000

Chlorine dioxide

unit: pounds

1,000,000

oo \/\—\

— Chloroform

— Mercury and mercury compounds

2545 2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556

Compiled from US TRI data 2002-2013 and www.rtknet.org. NAICS 322110.



Government has sufficient data to measure progress of pollution reduction

Release of carcinogens to the environment — US TRI 1988-2013

35,000,000

— (Gas separation

30000000 |\

25,000,000 \ — Qil refinery

20,000,000 \ \/\/\ — Petrochemical production
15,000,000 M \/\\/ — Plastic and resin

10,000,000 \ — Steel production

st

5,000,000 )
— Power generation from

fossi fuel (coal, oil,
natural gas)

RARRAARRRARIIIIIIIIIIARR BB A A
e N NN NN NSNS NN N NN SN NN NN NN

Compiled from US TRI data 1988-2013 and www.rtknet.org.



Polluters have indirect incentive to reduce pollution at source.

anlsununsdandaasaisaunsssyivadng 75% (2001-2012)

VOC Emission Volumes

Tons/year
5,000

4,228
4000 !

3000 | 2.806

2.000 |
1,481

1,000

| l 1,076
1,000 |
0 inl

1996 2008 2009 2000 20m1 2012 (FY)

Source: “JSR CSR Report 2012” http://www.jsr.co.jp/jsr_e/csr/2012/rc05.shtml



Polluters have indirect incentive to reduce pollution at source.

1,3-Butadiene Dichloromethane

(tons/year) (tonsfyear)

300 300

263 Yl 269

250 250 |

200 | 200 |

150 | 150

Wit 100

v 12 13 *

n 9 8 " 4 7 5 5
pl e B smm s B ok T ——
1996 2008 2009 200 20m 2012 FY) 1996 2008 2009 200 2001 2012 {FY)
Acrylonitrile Styrene Toluene
(tons/year) (tonsfyear) (tons/year)
50 227 $00 558 1,500
200 500 1.200
. 400 900
300
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200

50 - 104 300
” 23 18 w0 . 128
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B = == _5. —6- a HE mm -13. = 0 H ﬂ 3— ==y
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Source: “JSR CSR Report 2012” http://www.jsr.co.jp/jsr_e/csr/2012/rc05.shtml o




Polluters have indirect incentive to reduce pollution at source.

and3ununisUanagsaunsdseiuadng 30% (2000-2004)
wazanlFununislaasaisiainnailnnaasiaanusy 32%

¥ Changes in atmospheric discharges of VOCs m Changes in discharges of chemical substances
(tons) designated in the PRTR Law
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Source: Mitsui Chemicals CSR Report 2005




Polluters have indirect incentive to reduce pollution at source.
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Polluters have indirect incentive to reduce pollution at source.

@ AIALNNNITIIENULAYA PRTR LALNITAANANHEAIIARDN
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aﬂLl?u'\cun'\sﬂd@ﬂa'ﬁ'lman%uLLazvjmu 80% (1995-2010)
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Source: http://www.dow.com/sustainability/debates/dioxin/progress/index.htm:



“This mandatory disclosure has done more
than all other legislation put together
in getting companies to voluntarily reduce emission”

- Millard Etling

Environmental Engineer

<> DOW Chemical

Source: Seabrook, C. 1991. Your toxic neighbors: Disclosures spark improvements. Atlanta Journal and Constitution. August 22. G1 d1saalu

A. Fung and D. O’Rourke. Reinventing Environmental Regulation from the Grassroots Up: Explaining and Expanding the Success of the
Toxics Release Inventory. Environmental Management. 25(2): 115-127.



Community protests and overwhelming research findings
(elevated cancer rates, respiratory disease, wellwater contamination, VOCs in air, etc.)

2012 court verdicts: control/reduce pollution; temporary halt to heavy polluting projects

O #fwnwn l i (*. ec)
v wdmnuasd  evwmeco

wimnuumil - Rewces

Twrardsmnilssmszumniaid
maUnnloanzees

il o don Bwwy ymednny wecw

< » o
s W I e

wiEsTns nady il o

& 4
( wileu lams fl @
wind sofu 7 <

Wby wimadnwn il ¢
wirwey wwadn Al v
worme: wisdomn i o
wnde wpnwnrd A @
warndn faetfl ¢
et duin f eo

wnerid thiufl ee

[ wrermel aeudl  ow

| wirtuiley Tevinwd  on

wiray Sunfuor # ox

. 4
WWEN TIONRI N of

W 19": A oy




July 2013: MoU between Thai and Japanese government to implement Pilot PRTR
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Limitations of Thailand’s PRTR pilot project

Voluntary. Low industry cooperation (15%)

gguarvunnasntilauansnuu point sources Tulvuinszaay auiasynisiinsay PRTR szaav

FIuLvAIAILia dadrunnvagdtiie
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Thailand Pilot PRTR

Japan PRTR

US TRI
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Thailand Pilot PRTR

Japan PRTR

US TRI
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Next steps for EARTH

Gather 10,000 citizen signatures to submit draft legislation
Promote public access to pollutant information by example
(citizen science, pollution monitoring network, public campaigns)
Support communities in negotiations for BAT and elimination of
double standard practices by multinational corporations
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Information as a tool for fair, informed negotiation
PRTR as participatory mechanism for polluter accountability

www.thaiecoalert.org
Thai.chemical.safety@gmail.com
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