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(Water quality Criteria for the Protection of Freshwater Aquatic Organisms.)
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Water quality criteria for the protection of freshwater aquatic life from water pollution and toxic
substances : for Thailand was not established and most of information used in the past were from other
countries which have different species of aquatic organisms and environmental condition. Therefore Thailand’s
water quality criteria should be established by using our research data from the Aquatic environment research
section, National Inland Fisheries Institute. The bioassay data from 1981 to present was used to estimate
the safe concentration of various groups of toxicants such as pesticides, heavy metals and others. Besides,
the suitable levels of some water quality parameters including dissolved Oxygen (DO) pH, carbondioxide
(CO,), temperature and water turbidity were also summarized. However, the water quality criteria for the
protection of freshwater aquatic organisms present here is considered as tentative standard which need more
information for the improvement in the future.
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MYNN 1 52AaNNNdugIga (maximum allowance concentration) YBIAIWHUIZLANANSIARNN
mitnyns (pestlcldes) muaaﬂwma’lum"lﬂiﬂﬂ"luLﬂuaum‘mmaﬁmm

szdunnududivgaga
. mau‘luu‘lﬂ‘lmmmm
(ladnsu/dny)

anne Wnumn

1. msﬁvnq’m Organochlorine

DDT 0.5+ 1073 wiauhiy 0.5 lulasniu/dns
Dieldrin 0.2 + 1073 wiewhdy o.2 lulasnsu/dns
Endrin 0.01 + 1073 wiswhdy o.01 lulnsnsu,dns
Heptachlor 0.4 + 1073 niowhdy o.4 lulasniu,/dng
2. miﬁymju Organophosphate

Fenitrothion 0.06

Malathion 0.02

Methyl parathion 0.2

Parathion 0.04

3. MINYNQY Carbamate
Carbaryl 0.1
Carbofuran 0.008

4. NIANMIATHNY (Herbicide)

Glyphosate 4.8
Paraquat 0.5
Propanil 0.5
24-D 45.0

M
mnan 2 seduaududuaIga (maximum allowance concentration) UavanIWpszIANlaN M
(heavy metals) muﬂaaﬂwmfflum"lﬂiﬂﬂ"lut,ﬂuaumwmamm

ﬂDﬂ”ﬂﬂﬂﬂﬂlHQﬂﬁﬁﬂﬂuﬂﬂu

WNYHa
Wi emanh un.das

- Yanz

*emimmualiamiumnudyduveidoou

UAALNEN (Cd) 0.001

NN (Cu) 0.02 ypalavziuAassiag

azM (Pb) 0.05 *anzdningdivdedasihmiumniy
Uson (Hg) 0.0005 Tnhdounazazinpanadurhnizd daiu
IMan (Fe) 0.3 airmualiisaiunoeinlg lgdduri
danzd (Zn) 0.1 danunszdndindt 100 wn. A3 Vel
' unaHsuMBIUA Hazgand
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MINN 3 FEAUMUANTUGIGA (maximum allowance concentration) YaIasWyszINNOU < Niu
voulvdegluhladhiifusuansdedaih

uouluHy (NH,-N) 0.02 ,
-lugdvesuenluionliuands
(Un-ionized)
703U (Chlorine) 0.005
~lugvesnneiurianun  total resi
dual chlorine
astinwon (Detergents) - Juplvesnsaausiidy  (sur-
- soft detergent 0.3 factant)
- hard detergent 0.5
FalWd (Sulfides) 0.2 -°lu§ﬂmaq<=ﬁa"lv\|ﬁﬁ"lﬁumﬂﬁa (un
dissociated hydrogen sulfide)

M
< o H { o N o %
M 4 5$ﬂnﬂ3mn’im”mmmf3mmwmmaﬂizmsﬁmmzamiamsmm%mmmamﬁm

NN

iSnwoonsiavazay

— liehndr 33900y waghifu
(Dissolved oxygen-DO) A1 1107, VeaszaUd N <
‘ (saturation level) T
MUAMWAN )
msuorlaoaniyd - "higant 30490, /a3
(Carbondioxide-CO5)
anithinsa=ma pH) | - hidinh s.onaghiguiunh
9.0 Tngilmsuldouuladusouiu
Limsidunh 2.0 v
QNN ~ senia 23-32 °C Taviimaudou
(temperature-C°) wlaanusssnng wagliims
» nasumlasedunas
mm‘liu — manulysald (transparency) _ JAeY Secchi disc
(turbidity) 9g1H1ITZENIN 30-60 F.0.
4 Yimnaensunuasslnh
— (Suspended solids) Tiensinu
25 Wadnsu/ans
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wmsgruguawiiislumiaihvausvau e Mdsnsuvauszniu 7 18 / 2561 el
1. Anudlunsuuazan (pH) 6.5-8.5
2. ol (Temperature) il 40 pemzaldea
3. (Color) laliu 300 embula
4. weaudiazanpvianue (Total Dissolved Solids w3a TDS ) laivfu 1,300 fadndu/das

o W

5. voadauruassiamm (Total Suspended Solids ) laitAu 30 fladnsu/Bag
6. {lad (Biochemical Oxygen Demand) laitiins 20 fiadn3u/ans
7. lod (Chemical Oxygen Demand) laiiiiu 100 Sadn3u/dns
8. Falwe Sulfide) liiviu 1 Sadnsu/ans
9. Tawlud (Cyanides HCN) laiifiy 0.2 dadnfi/dns
10, Ywfuuaylasiu (Fat ofl and Grease) lailfu 5 fiadinSw/aas
11. Wosuiadled (Formaldehyde) litfiu 1 fadndu/dns
12. a1suseneuiusa (Phenols) Liviu 1 Sadnsu/das
13, aan3udas: (Free Chlorine) TailAu 1 Jadniu/das
1a. msendngiiniazded (Pesticide) AaanTialawy
15, Fuedu (Total Kjeldahl Nitrogen) sy 35 fa@iniu/dns
16. Taviewindlen st
1. Hned (zn) Ly 5.0 dadniu/dns
2. Tasdleasnaiauyt (Hexavalent Chromium) sl 0.25 fa@ndi/dans
3. Tasdlonlasanaust (Trivalent Chromium) liiiu 0.75 fadndu/dns
4. aawy (As) T 0.25 fiafindu/dag
5. yeauma (Cu) ity 1.0 Sadnfu/das
6. Usaw (Hg) luiifiu 0.005 DadnTu/Gns
7. ueawlen (Cd) Lidy 0.01 fiadnsu/ans
8. wude (Ba) Wiy 1.0 findnsu/ans
9. aailon (Se) LAy 0.02 fadnFu/dns
10. e (Pb) T 0.1 fiadnsu/dns
11. Tifia (ND) TdiAiu 0.2 Hadndu/dng
12. wamia (Mn) lsitiu 5.0 fiadnsu/dms

17. pandauarany (DO) liisandt 2 fadndu/Ans
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ol aumwihldaudesimasgiuaseaelii
e 17 Bun3dszivede (Volatile Organic Compounds)
(®) 1WUTU (Benzene) doaluinu & lulasnsudedns
(o) MITUPUNATEAAD 158 (Carbon Tetrachloride) @04 l3iAu
& Tulnsniudeans
@) 1, 2 - lapaalsdmu (1, 2 - Dichloroethane) @94 l1Au
& Tulnsninaodns
@ 1,1 - lanasalsensau (1, 1 - Dichloroethylene) @04 l3jiin
o lulnsnSudoans
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(&) % - 1,2 - lanaelsonsau (cis - 1, 2 - Dichloroethylene)
foaliny oo lulnsniudedns

®) N3 - 1, 2 - lanaelstensau (wans - 1, 2 -
Dichloroethylene) @04 1171 ooo lulnsniudedns

@) lanaolsiimy (Dichloromethane) fodluiny & lulns-

NSuADANT

(@) ONTAWNTY (Ethylbenzene) #9411AU oo luTlnsniu
AoanNg

@& 1a3u (Styrene) #9911 soo lulasnSuneans

(®0) wasenan lsleniau (Tetrachloroethylene) doaluinn &
lulasnsunedns

(99) INQoU (Toluene) A041KIAY 0,000 lulnsniudeans

(olw) Tasnanlsiensau (Trichloroethylene) ﬁ’l}ﬂﬂllijlﬁu &
lulasnsunedns

(em) 1,1, 1- lasnaslsdimu (1, 1, 1 - Trichloroethane) (?I,E]Q]lij
I woo IulATnSuADaNT
&) 1, 1, 2 - lnsaaelsdmu (1, 1, 2 - Trichloroethane) @04
linu & TulasnSuneans
(0&) Yo Auitanua (Total Xylenes) @94131AY 0,000
Tulasnsudedns
w.lo laneniin (Heavy Metals)
(0) UAANYY (Cadmium) 404 11IAY o0.00e HadnTudeans
(o) Tasitonyiiagnes11tdun (Hexavalent Chromium) #0413
INU o0.0& NaANTUADANT
() MBUAL (Copper) 404 1HIAU 0.0 HadnTUADAAT
(@) 92 (Lead) 4091 0.00 Haansudoans
(&) 19Mil (Manganese) #9410Y 0.& Haaniudoans
(») Hnna (Nickel) #99131101 o.0lo HaaniuAoans
(@) “anz” Zinc) doaluiny &.0 NadnTuADaNI

Y 1 a a a o 1A
(&) 13HY (Arsenic) #0a11IPU 0.00 NaanTuADANT
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(&) @atlen (Selenium) 03 1UIAU 0.00 NaaNTUADANT
(00) Y9N (Mercury) @04 14101 0.000 HaANTUADANT
.o ﬁﬁmﬁuﬁﬁﬂﬁ'@gﬁmm: a7 (Pesticides)
(®) AABIAY (Chlordane) @04 13AU o.lo TulasnSud0ans
(o) AaAsY (Dieldrin) 494U 0.0m JuTInInTuADANT
(@) 181nnavs (Heptachlor) #oa1inu o.¢ lulnsnsudeans

(@) tgidanans dfon’lua (Heptachlor Epoxide) @04 131 0.l

Tulasnsudedns

(&) aan (DDT) gy b lulasnTudednas

() 2,4 -8 (2, 4-D) a9y wo lulasniudeans

(@) PENINHY (Atrazine) 404l Y o lulnsnTudeans

(&) auAY (Lindane) #9410 o.lo luTasnsudeans

&) Wunzaaelsiluea (Pentachlorophenol) @93 l1idu o
Tulasnsudedns

w.& 15NN

@) wuls o) M5U (Benzo (a) pyrene) @odluiAN o.lb

lulasnsudoans
(o) lae11ud (Cyanide) doaliiinu woo lulaTnSudedns
(@) a0 (PCBs) gy o.& lulasnsuseans
A s . . ) ' a o
@) Titanaelsd (Vinyl Chloride) doaluiinu b lulnsnsu
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Bl R A AR EAY R TR (Standard Methods for the Examination of Water and Wastewater)
“?Q American Public Health Association, American Water Works Association Lie1s Water
Y
@ a 1 @ o 1 a d o
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(0) M3ATI oUAUMMINIAAUAINTD .6 (0) - (9&) 11 19I5 Purge
and Trap Gas Chromatography %3010 Purge and Trap Gas Chromatography/Mass

A anA A a <
Spectrometry H#IDITOUNNTNAIUANNANHINUTDU

oo &



(o) PITATID auqmmmfflﬁ'ﬁumwﬁ'a bbb (0) - (@) WilHIs
Direct Aspiration/Atomic Absorption Spectrometry %3933 Inductively Coupled Plasma/
Plasma Emission Spectroscopy w?a%’%éuﬁﬂiumnﬂmaﬁmﬁu%au

(@) MIATID auqmn1w1§ﬂ€fﬁumu%’a bl (&) - (8) 145
Hydride Generation/Atomic Absorption Spectrometry %3035 Inductively Coupled Plasma/
Plasma Emission Spectroscopy w?a?’ﬁﬁ'uﬁnmmuquuaﬁmﬁu%au

(@) MINTI auqmmw&ﬂéfﬁmm%’a .o (90) W14IT Cold-
Vapor Atomic Absorption Spectrometry/Plasma Emission Spectroscopy “ﬁ??ﬁ%ﬁluﬁ
ﬂﬁllﬂ')ﬂ‘f’]uuﬁﬁ‘]&llﬁdl"lfﬂﬂ

(&) PMIATI auqmmwﬁfl@fﬁumu%’a w.o (o) - (&) W33
Liquid - Liquid Extraction Gas Chromtography/Mass Spectrometry %3933 Liquid -
Liquid Extraction Gas Chromatography (Method I) w?a‘i‘%éuﬁﬂmmm}maﬁy
Huyeu

(b) MIATID auqmmwfﬂﬁ’ﬁumn%’a w.o () - (@) W45
Liquid - Liquid Extraction Gas Chromatography w?a'ﬁ%ﬁ'uﬁﬂiumquaﬁmﬁuﬁnau

(@) MINTI auqmmwﬁﬂﬁ'ﬁumu% w.o (&) WIHIT Liquid -
Liquid Extraction Gas Chromatography (Method I) w?ﬁ%ﬁ'uﬁﬂﬁummumﬁy
Lﬁu"]ﬁ’)'ﬂ

(&) MINTN auammwﬁﬂéfﬁumwﬂ’a w.o (&) W1HIT Liquid -
Liquid Extraction Gas Chromatography/Mass Spectrometry W3073 Liquid - Liquid
Extraction Gas Chromatography ﬁ?iﬁ%ﬁluﬁﬂmmuquuaﬁmﬁu%au

(&) MIATI auqmmwﬁﬂﬁﬁumu%’a w.¢ (o) WIHIT Liquid -
Liquid Extraction Chromatography W30 Liquid - Liquid Extraction Gas Chromatography/
Mass Spectrometry w?a?’ﬁéuﬁﬂinmmumﬁmﬁw@‘u

(®0) MIATI auqmmwﬁﬂé’ﬁumu% w.¢ (o) WI935 Pyridine
Barbituric Acid 113073 Colorimetry %30 Ion Chromatography w?a'ﬁ‘ﬁé’uﬁﬂmmmn
vanufiuyey

(0) MIATI auﬂmmwﬁﬂﬁ'ﬁumm%’a w.& (o) WIHIT Liquid -
Liquid Extraction Gas Chromatography (Method II) w?aﬁﬁ'uﬁﬂmmmmaﬁy
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@ (Color) 5 (vdsuwamin-lavead) 15 (Musunwaniy- lnusad)
AYU (Turbidity) 5 (MUBANVYL) 20 (MUIBANUYY)

< 1
ANl uUNIA-A19 (pH) 7.0-8.5 6.5-9.2

AaanATMIAN

18Ms namim ANz aN amieylangega
(Haaniunoans) (Haaniunoans)
1Man (Fe) lsisnu 0.5 1.0
1anfie (Mn) lsisiu 0.3 0.5
NoILUAd (Cu) lsitiu 1.0 1.5
Faned (Zn) lsitiu 5.0 15
Fama (SO,) Taidiu 200 250
aaolsa (CI) l3isAu 250 600
vigoolsd (F) lainu 0.7 1.0
luwsn (NO,) lunu 45 45
ATUN5ZENIN YA (Total hardness as CaCO,) liifiu 300 500
ANUATTANDNT l3iAu 200 250

(Non-carbonate hardness as CaCO,)

USanamsnavuanazae'la 15itAu 600 1,200
(Total dissolved solids)
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8M3 namimrMATIINzaN amieylangga
(Haaniunoans) (Haaniunoans)
A13NY (As) Aol 0.05
lasen'lug (CN) fo4lail] 0.1
Az I(Pb) fo4lail] 0.05
Uson(He) Ao laidl 0.001
uAABieN(Cd) fo4lail] 0.01
Fautlon(Se) fo4lail] 0.01

v U = A A
AMANHUSTNNUAAI/LUUANISY

do H
M3 INAUNMHAUANIVINZ AN
[N =0 4 a
Standard plate count Tty 500 TaTatinegninanauamag
[ [ 4 a
Most probable number of oun11 2.2 AvsougnuIANITUAILAST

Coliform organism (MPN)

E. coli doalid
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