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Project Title Environmental Management of Mulitinational Companies and Joint Venture

Companies in Thailand

Name of the Investigators Achara Chandrachai

Annop Tanlamai
Year December 1996
Abstract

The purpose of the project was to study the current status of environmental management

on water and air of the plants of multinational companies in Thailand. Also, the project studied
- the roles of concemned agencies toward environmental management, the attitudes of management
.' of multinational companies toward environmental management, and the recommendation on the
. environment management.
The research method included survey technique from the secondary and primary data
 using questionnaire and depth interview. From the 200 companies to which the questionnaires
were sent, 177 samples were returned which is accounted 88.5% response rate. Depth
- interview was conducted on selected companies.

The result from the study showed that the companies responded were in the Food,
Pharmaceutical, Rubber, Electric, Paint, Paper, Metal, Air-Conditioning, Chemical and Plastics
‘industries. Companies in these industries have set the policy on safety, quality, waste
:reduction, energy saving and waste disposal. In respect to environmental management, they
:.'have made the plan, assignment, monitoring and evaluation of the environment. They set up
specific department that was in charge of environmental management.
| Most of the respondents agreed on the following point; government should reduce taxes
~on machines and equipments used in environmental management; environmental management
will develop the guality of life, create the balance of various ecological syStems and reduce
waste and fully ultilized on the scarce resources; "and Thailand lacks specialists on
éhviromne_ntal management. The attitudes which very few samples agreed upon are
regulations on environment are very stricted, most of the workers are concerned on the

environment, and government officials helps giving suggestions on environment.



%1

Environmental management covered all functions in business.  Environmental
ma&ke[ing included product development and the use of product friendly to environment.
Environmental production consisted of many activitives @ consistent machine maintenance,
plant safely, proper solid waste and waste treatment, water saving, production of product
friendly to the environment, the economical use of resources, the use of energy saving light
“bulb and machine, and fuel utilization saving.

The activities related to envircnmental human resource management included health
check-up for workers, the water saving campaign, the office supply saving campaign and
electric saving. Few companies had training for workers to be concemned on the environment.
There was a lack of specialist on the environment and there was no cooperation among
- workers on environmental management. There were very few recording on envirorunental
accounting. There was very little investment on environment and there was no research and
development on environment.

Comparing on the environmental management between multinational companies in
Thailand and in other countries, it was found that the standard, the efficiency and the
“technology on envircnmental management of these multinational companies were lower than
those of the parent companies.

. It is recommended that the development on environment should be the cocperation
.among government, business, and people. The government should made the clearcut policy
and operations. The govermment official must work efficiently with faimess, information on
environment should be spreaded out to various groups. There should be the environmental
-curriculum educated to students from primany level to vniversity level and the training for

-business executives.

People should cooperate voluntarily on environmenial managemeni, participated in

- susiainable development, be concious on environment, be the consumer that concermn on
environment. Hopefuily, these activities will stimulate business to have better environmental

management
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2. wWadnwuninmasmhany  Msdeslumsiamalszivnssaiuaailam

Sudunasanlulseny

TNA 1.1 Uss e a @ NS NanTEN UG aaNIIn DN

Maior Industry Greup End of 1969 End of 1979 End of 1989

Food 112 4,200 10,099
‘Beverages - 3 60 232
‘Tobacco (b) 0 146 103
Textiles . 30 764 1,793
-:‘Wg:'aring apparel 4 226 1,989

: Leather products & footwear 5 87 771

- Wood and cork " 59 1,713 3,353
Funnmre and fixtures 11 405 1,586
Dape;r and paper products 7 162 537
Pnnnng publishing & allied 21 817 1,674
Chem;cai products a8 632 1,081
Pefroleum products 2 21 32
Rubber and rubber products 35 1,089 9,643
Non-metalic mineral products 20 635 2,798
Eaé‘;xg"'@_e;al_ industries : 6 347 530
Fabricated products - 98 2,859 6,107
Machinery 68 2,422 6,141
Blectrical machinery 9 409 1,121
Transport equipment 30 1,028 8,553
Mi “jégl_‘:laneo_usp 79 1,659 2,370

Total:. 631 19,691 51,500

Note - These figures are an analysis of the Depariment of Industrial Works

-(a) Thailand Standard Industrial Classification. -
b)n.Tobacco factories at that time registers under the Department of

" Excise, Ministry of Finance.



v 1.2 wulsvassmnssviinaldidadudeuazermende

: Industry End of 1969 - End of 1879 End of 1989
Water-Polluting industrics 159 5,303 20,221
Air- Polluting industries 68 2,941 8,120
Ai‘f;;‘}vater Polluting industries 16 604 2,108
Sum of polluting Industries 211 7,030 26,235

(33%) (369%) (519%)

Note :{;:Tbese figures derived from the Department of Industrial Work’s database Factories

registered under the Industrial Estate Authority of Thailand and Provincial Industry

§ Offices are not included.

a9 1.3 SwinwauFoauang ugnmadsannuasd

Uszanyasidy PBunsudsaunse (au/a)
: | 2534 2539 254
~ thifu (oils) 188,254 332,779 589,508

mnz#_wﬁum‘%ﬂ’mm (Liquid) 311 522 876
ﬁl:iﬂE].‘ﬁ.!?l.a:“ifaiu%\‘]ﬁ‘l‘iﬁuﬂﬂ%ﬁ 6,674 11,9851 21,533
m;ﬂ,ai_mmaaaa%qmsaﬁum’%ﬁ 19,163 31,850 53,696
fm_;.ﬂéu_uamaqm“]@‘[amwﬂ’n 536,322 946,565 1,658,192
fazans (solvents) 36,163 66,532 124,308
raidnfunse (Acid) 31,432 53,793 96,105
vuduiihiene (Alkali) 9,839 16,846 25,019
| mf&mﬁiﬁ;i?ﬁlﬂﬁmmgm 25 52 107
i (pcB) s . "
mngﬁéum‘%ﬁﬁw {Aqueous) 242 499 1,037
hidtdeda 16,348 30,398 57,809
‘H'ﬂéﬁ}jﬁ?:;_ " 11,787 19,080 31,093
: -ass:aa_‘;%a, . 76,078 123,219 200,699
i 932,638 1,634,104 2,813,980

*= lifimaheiens PCB wdsant w.a.2518

£184 - dayamnm iUl aA s Engineering Science/USTDP Study 1989
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- m99 2.1 uanebs BOD (BACTERIA OXYGEN DEMAND) VAT INATING 1S

‘ ) Unit: Tons
Industry 1989 [a] 1991 1996 2001 2006 2010
Number Worker
- Sogar 508 30,443 153,740 232425 321,080 436445 565811
- Pulp & Pager 234 17,849 102711 161,891 233460 331,051 443955
. Rubber 44 10,381 . 96,526 137,525 177.664 225155 276,039
" "Beverages 31 17,376 91,277 130947 171,303 220496 273,656
" Taploca 142 14,249 40245 61,780 86,661 119610 156972 -
.. Slaughter 57 5.018 15482 187211 19,575 20,702 21357
" Canned fish 50 5902 10910 15619 20,432 26300 32,641
Tannery 143 1,627 10628 20863 40,34} 78353 136258
- Canned pineapple [b 131 51,597 3716 4,642 5,299 5.952 6,625
" Total 1,340 154442 5257235 784,003 1,075.825 14640685 1913913

Whole country 51,500 1,345.622

Note, {3} Dats =ken from the DIW database

b} Number of {aciorics and workers represenis all canned {ruit & vegetables industrics

Tullptiulssnunanaussninag vgflafimsfiaasssuuthimndoud deneiiue

T I~ i el o v ad o @ o = = N I3 or
2 Iﬁ\i\?“ﬁﬁ’&lﬂ'\ﬂ anugen ﬂ"i\iU'}\iLLWQ’;’]BQlNN‘StUUE’?U@ s U L'ﬂu@w BWDWHHWM3UISQQ'}H

UNARAN uazznsEnfzsmuassruuthiahdes wneltaneaugnuiuazity

. I3 AJ & L ng 4 b 7 :‘
i gesmnssuinwinnineginh waztsesraadeaclunihuesmzialonan Ussan

ragmavnssafigeag S lualaseshiaee q gaslsuing ugasluemne 2.2

. Table 2.2 Type of Industies Located in Thailand Economic Zones along the

Coastine.
Arcas Province Typc of Indusmics
.BMR Bangkok Food industrics, Beverage, Textiles,
' Monthabur Furniture and (ixture, Tanncry, Pulp and
Prathumihant paper, Chemicals, Plasuc, Rubber
Samut Prakarn praduct, Iron and sieel, Non-ferrous
Samut Sakorn metal, Machinery, and Elecrical
Nakom Pathom cquipment, cct. '
"Upper South Surat Thani
Phuket Food and beverage, Rubber. Fish meal,
Krabi Food processing. Palm oil processing.
Phangnga Tin smcliing, Ceramic, Ship building and
repair and Wood indusuy. cle.
b Songkia lake Songkla
basin Patalung Rice mill, Fishing indusuy. Food and
) : Nakorn Snthamarat beverage, Wood industy, Fumiture
rubber, Chemical product. Non-[{crraus
metal, Ship building and repair,.
. Rayong Machinery, cic.
Easiern Scaboard
Heavy industrics and nan-polluted
industrics
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-~ Table p.»  Water Quality in Thailand’s Major Rivers

Measured in 1989 Standards
O BOD Total coliform 1 BOD Total coliform
(mgzA) (mg/) {(MPN/100mI) (mg/) (mg/) {MPN/100mi)
Chao Phraya
S Upper 5.8 1.0 18.666 6 1.5 5,000
oM 2.4 2.4 - 35,000 4 2 20,000
Lower 0.2 2.8 705,000 2 4 NA
Tachin a
. Upper 5.0 2.9 24,000 6 1.5 5.000
“Middle 1.6 2.6 240,060 4 2 20.000
Lowee 0.8 2.7 161,000 2 4 NA
Mic Kloag 5.3 2.0 25.800 4 2 20.000
Bang Pakong 4.1 1.2 $.800 4 2 20.000

"',V'-TNOLc: Figures arc annual average readings of the ambicnt BOD concentraton in Ue niver water
::Source; Olfice of the National Environmental Board (1990)
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{Iablc 2 & Ambient Air Quality at Permanent Air Quality Monitoring Station in
. Bangkok (Jan-Oct, 1991).

e Annual Average
| Station Land Use Classification SPM CO; Pb
] A (mg/m3) (mE/:713) (uu/m-ﬂ‘)
ONEB Urban Residential Area 0.22 0.80 (L33
j?Cfu-lnf\asern Suburban Residential Area 0.16 0.89 0,32
';f;Bansomdq Mixed (Commercial + 0.15 113 (.22
{Sukhumvn Residential Area) 0.14 1.10 RY)
- | Soawabha Urban Residential Area 0.15 - (.30
-","‘Ratburana Commercial Arca 0.12 0.72 0.20
73;"Bangna Indusuial Area 0.17 - 0.18
| Ambient Air Quality Standards | 0.1 50 10
NOtc SPM = Suspended Particulate Matier { l-yr average va!uc mg]m
© COy = Carbon Monoxide (l-hr average value, mg/m>)
- pb = Lead (24-hr average value, meg/m3)

Sourca PCO (1992)
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Table 2.5 Curbside Air Quality in Bangkok (Jan-Oct, 1991).

Annual Average
Station SPM COy COg Pb
(ng/md) | (mgm3) | (mgmd) | (ugmd)
Pratunam 0.46 5.84 5.73 1.76
{Rachaprarot Rd.) 0.02-0.83 | (0.11-21.70) | (0.11-17.63) | (0.48-4.25)
Yoawarach 0.68 O 9.6 2:34
(Yoawarach Rd.) (0.40-1.06) | (0.45-20.22) | (2.84-17.76) | (1.29-3.94)
Nat. Sta. office 0.29 L 5.02 0.94
(Lanluang Rd.) (0.15-0.48) | (0.11-15.37) | (0.11-7.46) | (0.28-1.74
| Mansri 0.70 16.76 - 17.17 1.92
(Bamrungmuang Rd.) (0.49-1.0) | (3.17-10.19) | (4.17-35.18) | (0.57-3.22)
et Dep. 0.49 25 2.57 1.06
(Sukhumvit Rd.) (0.26-0.77) | (0.11-16.61) | (0.50-7.92) | (0.56-1.47)
Banglumpoo 0.28 6.57 6.89 .11
(Prasumerue Rd.) (0.23-0.32 | (0.27-24.92) | (1.32-10.56) | (0.74-1.63)
Paolo Hosiptal 0.36 6.38 6.44 0.62
(Pahonyothin Rd.) (0.08-0.60) | (0.11-27.69) | (0.68-16.26) | (0.26-0.97)
Christian Hospital 0.57 9.83 0.84 1.9
(Silom Rd.) (0.43-0.81) | (0.11-24.55) | (0.11-20.20) | (0.86-3.0)
Senyosep Hospital 0.32 1.97 1.93 1.39
(Sipraya Rd.) (0.13-0.46) | (0.11-9.03 | (0.12-9.33) | (0.68-1.96)
Ambient Air Quality 0.33 50 20 10
Standard

Noic : SPM = Suspended Particulate Matter (24-hr average value, mg/m3)
CO; = Carbon Monoxide (I-hr average value, mg/m~)
COg = Carbon Monoxide (8-hr average valuc. mg/m?)
Pb = Lead (24-hr average vaiue, mgij)

" Source : PCO (1992)

vaamzamalunsunwt agluduings wauaanemeamaluiuigurua g &
; r l‘j b 4 o )
aglusedumzaasuld wanmsmeaimdlunganwy snemsrudaivdinlve wasanam
- AEIVDTIY
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Table 2.6 Estimated Emissions by Sector, 1991 Unit: Amount; tons/year

Sy NOy SPM

Amount To Amount Do Amount o
' Industry 208,548 2L.5 70,429 13.1 351,451 566
Transportation 163,834 16.8 344328  63.9 120,174 194
Powcr generation 547.877 56.4 86,818 16.1 16,757 27
Apriculture 31,509 32 8 885 1.6 3341 0.5
Res: & Commun. 5435 0.6 26,375 4.9 128,067 206
Réfineries 13,791 1.4 7,048 0.4 742 0.1

Towl 970.994 100 538.884 100 620532 100

Soitrce: Thailand Development Research Institute

muudadhuuvadlngfddesafislumme  Binaasoruduszuinniledluil
2534 1u 2.3 d e war 0.9 Hueudicu Fananhssdusuilungarwe Fuudafians
ﬁﬂﬁamwswami’u sopudldnaluipsouusnnuasiduadond  nldAamauenlvilsi
zmmm mynamsensdeudiustez 0 wermslhniuiiiestaffadurefiluame
aidamanainsorudae musumsuanlsd lulasausenlad lalnsasusy uss
:rmumnﬂﬁtwﬂmﬂuanusmﬂumiaaﬂumamaﬂm ez Al udea pamu
Lréq:.ﬂmmaqml,um‘lmumq NOy (64%) CO (87%) war HC (41%)

UBATTMNTIN

nlsnu 51,500 wis faamadisulifunsulsnuaesmnssu fiag 8,120 Tsedign
'i::ﬂ'ﬁ"dz,ﬂuﬁdauaﬁwmqmmﬂ ammwnssw%ﬂwaaud’w Taaeny msnedsn uszmiisaus

dtldon SO, B9 229 (208,500 Hu) SPM 569% (351 000 G1) CO, 23% (25,200 Hu)
uay NO 129 (70,000 fu)
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: wafmenmesnisiulasasemumadulerasmsliwieny anudemsiind
muluammwmiﬂuﬁ 2011 mmnwmmﬁumu 30.4% wavlmnmsliwdanunaue
wiuildnannanlud swiiu LPG iy fosssmd 1 msw 2.7 waaivsaduzas
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Table 2.7 lndu;trial Fuel Consumption and Pollutant Emission.

Pollutant Emission

Fuel Type % Consumpiion SOy NOy COy SPM
Coal 4.82 15.26 16.06 | 3.702.2 89.92
Lignite 11.45 68.47 27.95 | 3.692.3 | 167.69
LPG 1.82 0.01 1.98 2.980.3 0.05
Distill (HSD) 3.71 19.73 4.41 2.978.9 0.38
Fuel oil 30.50 60.59 7.02 2.979.0 321
NG 1.22 ; 3.31 2.129.8 0.06
Fuel wood 11.25 1.32 3.18 4,095.6 10.58
Bagasse 3522 1.69 3.37 40446 4494

Scurce : TDRI (1990)

umsuanlvih

gaaunssunisuia WihldUdas SO, aanindl 56% BaeanaEe usz NO, 16%
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Téble 2. Projected Amount of Hazardous waste

Hazardom Wasle 1991 F 1996 2001
Gcncrator Group Amount Percent Amouni Pereeny Amount Pereent
: (ton/ycar) (toryycar) (ton/ycar)

Manufacturing 1,904,459 95.54  3314,600 9583 5759571  96.09
Minicipat solid wasic 11,787 0.59 19,091 035 31093 0.2
Hospiial & laboratorics 76,078 382 123219 356 200699 335
Codt & tignitc based 1278 0.0 1,854 0.05 2477 004
Total 1,993,602 100.0  3.458,763 1000 5.993.840 1000

Soitrce: Engineering Scicnce, Inc. ct al {1989)
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1B =iy} dyaan
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ginayesdudensdanlsz@nimwua: | 28.1 23.8 46.3 1.9
- UseAndualianas
e ussafamiranuldian Recycle | 24.0 | 38.3 | 36.8 2.9
iviailldmansougnamamaiinnls | 20.6 45.3 32.9 1.2
fuvanlfandeiinaliavevvdaian 20.4 41.9 34.7 3.0
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uradau yedIu TREE N U
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furadlfamnsousnamemeiidneld | 12.5 | 56.3 | 31.3| 28.1 | 375 | 31.3 | 29.2 33.3 37.5 7.4 40.7 51.9
Aurailfandfideliiinusamdaae 12.1 | 45.5 | 39.4 | 23.3 36.7 36.7 | 34.8 26.1 39.1 | 14.8 44.4 - 40.7
nnauaedumanadlaaUszininmuas 9.7 29.0 | 61.3 | 34.5 24.1 34.5 | 21.7 17.4 80.9 | 42.3 23.1 34.6
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Coastal Water Quality Classification and Objectives

Classification
Fd

Coadition for Principal Beneficial
Uses/Objectives

Class 1 (Preservalion Area)

Prescrvation of natural area; the following non-
consumptive uses are allowed:

+« scientific research and education such as
demonstration, cbservation and/or monitoring

- acsthetic enjoyment

= inacUve managemecnt/preservation aclivitics

Class 2 (Conservation of Coral Community)

Caonservation of Coral Community

j

Class 3 ( Conservation of Natural Area)

Conservation of natural areas such as mangroves,
wildlife habitat and marinc spawning, nursing and
feeding grounds

Class 4 (Propagation of Marinc Life/Aquaculiure)

Aquaculure

Class § (Rccrcationf‘\\/nlcr Coriact Sport)

Watcr-contacl Sport

Ciass 6_ (Recreation/Water Proximity Sport)

Waler-proximity Sport

Class 7 (Industrial Ared)

For protcction of natural water resources used as a
recetving water body for industrial waste
discharges
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aamwranhluusahudalssanazgnadinedeiuyshe g usaaslumsn 1.2

SN .2

Coasta! Water Qualitv Standards

Paramcter Natura] Conservation Preservation Preplagntion Recreation
' of Marine
fife
Preservation | Conservation | Conservatlon | Agquaculture Water Watcer Industry
of Coral of Natural Contact Proximity
Communlty Area Spart Sport
Class 1 2 3 | 5 6 7
Floatable solids® 1 NCB NOB NOB NOB NOB NOB
Floatablc oil/grease n NV NV NV NV‘ NV NV
b4
Colour/Qdour 1 - NOB NOB NOB NQB
Temp (°C) i >33.0 >33.0 >33.0 - - 8>3
pH n 7.5-8.9 1.5-8.5 7.5-8.5 - - -
Salinity (ppt) n 25-35 A>) 6% 8>10% - ’
“Transparency (m) n . H>10% &>10% 6> 10% A>10% - ot
DO (mg) n <4 <4 <4 - - -
“Total Coliform n >1000 >1000 - -
; (MPN/100 mi)
"Fcacnl Colorm 0 - n -
L{M?NIIOO ml)
: .l"\’o, LN (mghl) 0 i 4! z o
FD; - P gl n i n ne
'F! .Hs(ms’l) i >0.0001 >0.0001 >0.0001 >0.00U !
':‘:‘. :Cd (mg'l} " >0.003 >0.005 >0.003 >0.0u3
:'El‘.-“-Cf(ms") N >0 >0.4 >0.1]
‘C’ hex (g 1) n >0.05 >0.03 >0.05 0.1
: J Pb (g h >0.05 >0.03 50.05 - .
|CU (ne ) n >0.03 >0.03 >0.05 - -
_ 7“.\_in(mg!} n >0.1 >0.1 >0.1 - -
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C_oa;iai Water Quality Standards
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Source : National Environment Board. 1991,

Paramelecr Natural Conservation Preservation Propagation Recreation
of ¥arine
fife
Preservailon | Conservation | Conservatlon | Aquaculture YWater Water Industey
of Coral of Natural Contact Proximity
community Area Spert Sport
Class 1 2 3 4 S [ 7
Zn (mg/h) n >0.1 >0.1 >0.1 - - e
Fe (mgf) R 703 >0.3 >0.3 - - -
F {mgf) n >1.5 >1.5 > 45 - - .-
Residue Ciz (meg/l) n >0.01 >0.01 >0.01 - - -
© . || Phenols (mygfl) n >0.03 >0.03 - >0.03 - - -
NH, - N (me/)) n >0.4 >0.4 >0.4 - - .-
Sulfide (mg/1) n >0.01 >0.01 >0.01 - .
CN (mg) n >(0.01 >0.01 >0.01 - -
PCB (mg'l) n n n n - -
Totaf Chlodinated a >0.05 >0.05 >0.05 . . .
Pesticides {ug’l)
Radioacuivity
-x-Gross (Decquerelt) 0 >Q0.4 >0.1 >0.1 - - -
-[-Gross (Becquerch ) - n >0.1) >0 ¢ >0 ! . -
)
Note: NOB = notobjectionable, NV = not visible, n = natural condition
4 = change from natura; condition
* = not including natural floatable solids
. = juay be established as necessany
i = not including naturat Potasstum -0
» = not wore than
< = pot less than
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‘Method of Parameter Apalvsis for Coastal Water

Parameters

Mcthod of Analysis

Floatable Solids, Floalablc il and Greasc

Colour/Odour
Watcr Temperalure
pH
Salinity
Transparency
DO
Total Coliform Bacteria and Faecal Coliform
Bactena
NO;-N
PO;-P

Cd. Cr. Cr Hexavalent, Pb, Cu, Mn. and Fe

Total Hg Atomic Abscrption. Specirophotenictry,  Cold
Vapour Technique

F Colorimetric SPADNS with Distitlation

Residual Chlonne lodomelric

Phenol Distillation, 4-Amtnoantipyrenc

NH; - N Distillation Nessferization

Sulfide Colorimetric Methylene Bluc

Cyvanide Pyridine-Barbituric Acid

Total Organochlorine Pesticides Gas Chromatrography

Radioactivity Lew Backgronnd Prapartional Counter .
—ma e kB ]

Stic Observalion

Thermomeler

Electrometric pH-Mcler
efractometer

Secchi Disc, diameter 30 cm.

Azide Modification

Multiple Tube Fermentation Technique

Cadmium Reduclion
Ascorbic Acid

Atomic Absorption. Spectrophotometry, Flameless |
Technique

Source : Notification of the Ministry of Scitnce. Technology and Luerpy an Standard Methad
of Sea Water Paramcicr Analysis. dated May 7. 1994,
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Efflucnt Staandards

y
1 Industrial Efflucnt 2. Watcer Characteristic 3. Domestic Efflucnt
Standards and Regulations I Discharge into Deep Quality Standards
2) Industrial Effluent ! Well 3} Domestic Effluent
Standards iiy Standard Ciassification
b} Regulations of for Buildings
" Industrial Pollution b) Building Classifications
Control Facilitics c} Mcethods of
Parameler Analysis
4, Regulation for Channclisation in Respect of Waste Dumping into Water Caurse

Water Quality Standards for
Surface Water and Coastal Watcr

EMucn{ standards and Regulations concerning Khiongs, Rivers and Coastal
Walcrs in Sarmut Prakam Province
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Dissolved Sohids (DS)

pH

Permanganate valuc
Sulfide as H.S
Cvanide as HCN
Tar

Oil & Grease

Formaldehyde

m3/l
mg/l
mgfl
mg/!
mg/l

mg/l

Max. 2,000 or under office’s
consideration but not more
than 5,000

5-9
Max. 60
Max. 1.0
Max. 0.2

none

Max. 5.0

Max. 1.0

S z) Industrial Effluent Standards
Item Units Standard values Remarks
BCD mg/fl - Max 20 Fishery canning Max 100
(5 days, at 20°C} Starch industry
Centrifugal Max, 60
Sedimentation. Max. 100
Noodle industry Max. 100
Tanning industry Max. 100
Pulp industry Max. 100
Frozen focd indusiry  Max, 100
Suspended solids (S5) Dependent on difution ratio Ratio
of waslewalier and receiving
water 1/8 10 1/150 tiax. 30
1/151 té 1/300 Max. 60
1/301 1o 1/300 Max. 130

Lf salinity of recicving water is
higher than 2,000 mg/l, DS in the
effMlucnt should not be higher than
5,000 mg/! of the DS in the

recciving waler

Refinen & Lubricant oib industey

Max 130
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a) Industrial Effluent Standards
Jiem Units Standard values Remarks
Phenol & Cresols mg/l Max. 1.0
Free Chlorine mg/l Max. 1.0
Insecticides mg/l none
Radicactivity Becquerel/ none
Heavy metals mg/]
Zinc (Zn) mg/l Max. 5.0 Zinc industry Max. 3.0
Chromium (Cr) mg/l Max. 0.5‘ Zinc industry Max. 0.2
Arscnic (As) mg/l Max. 0.25
Copper (Cu) mg/l Max. 1.0
Mercury (Hg) mg/l Max. 0.005 Zinc industry Max. 0.002
Cadmium (Cd) mg/l Max. 0.03 Zinc ind.ustr)' Max. 0.1
Barium (Ba) mg/l Max. 1.0 ‘
Selenium (Se) mg/1 Max. 0.2 Zinc industry Max. 0.02
Lead (Pb) mg/t Max. 0.2 Zinc industry Max. 0.02
Nickel (Ni} mg/l Max. 0.2 Zinc industry Max, 0.2
Jangancsc {(Ma) mg/i Max, 5.0
Silver (Ag) mg/l - Zinc industry Max. 0.02

Penaliy 1 A licensc for operation a {actory who dosc not comply with this notification shall be

punished by [inc not exceeding ten thousand Baht (10,000 Baht).

Source : (1) Norification of the Ministry of Industry No. 12, B.E.1982 issucd,
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