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5 vauduiuany (SS) un./a. 9.8 137 7.8 0.7
6 muduine  Aalinity)|popremm, | 420 | 380 | 1781 | 146
7. sendwuazas  (DO) wn/a. | 745 | 670 | 540 | 660
e.00A @D | wm | - | - | - [ -
9. luwslumirolulasioy (r:io N | wm | 06 o8 | o7 | o7
1?;;515[@@1@@%&(_&1;:4}_ 1 wnm | <01 | <01 | <01 | <01 |
t.daln o) | unsm 2.9 34 | 24 | 197
12_aaa'lw_ @ | wa | 35 | 53 | 27 | 1es
13. Twden (Na)_ 1 wm | 25 | 28 | 14 | 152
14, uam@uu - (Ca) - - u;/a.F | 9_.8 R _9.&1 i EOS’“ N 3?9
1530@m?d§>r;ﬂ;n§at.—o AR | - | o2 02 05 | 05
16. Residual Sodium Carbonate (RSC) ﬁ_aﬁ ﬂéw;m{la _ 0_ _0 R N O_ S O_
ey (A9 | wn/a | <0005 | <0005 | <0005 | <0005
Boummdlos (cd) | wn/e | <0005 | <0005 | <0005 | <0.005
0. Tanfles (@ | /A | <0005 | <0005 | <0005 | <0005
20 vszm_‘ - TCu)_ e uns/a. <0, 0_05 <0,005 _ <O_005 <0.00S
2.8 @Fe | wnm | 0046 | 0137 | 0024 | o088 |
22. u'uqﬁ;a_  mm | waa | 0012 | <0005 | o011 | 0136
23.96%2 (P " wnsa | <o 005 | <0005 | <0005 | <0.005
2a.8m8  @m | wne | 0005 | 0015 | <0005 | 0007
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1. anudunsa-sng (pH) - 8.0 7.4 7.9 7.4
[ —  ne | wetp | qasa | Y 4R
2. t_I_E_NI.L‘lIiﬂ a'Enn - (TDS) | fanflesmnntud __.198.% 1 2120 i 11).6 B _48,2.
3, AU (Turbldity) WBuily 1.5 0.1 17.0 5.2
4_ ﬁ?’lgﬁ"ﬁ'\amuum B (TH) 3 unaL_:;:i::'l‘u‘_:;mn__ B 1?6_1 _ 1966 3 13_2.6 B _51.0_
/& tug
sowmmehwns W | e, | 220 | 35 | a5 | 60
6. Fawmn (SO) un./a. 24.0 30.2 28.8 1.9
7. naa‘lﬂi (CL) un./a. 21.3 25.2 15.6 4.2
8. m‘smd (As) un./a. <0.005 <0.005 <0.005 <0.005
9. uanioy (Cd) un./a. <0.005 «\O 005 40.005 <0.005
10. In-m“wu 0 un./a. <0.005 <0.005 <0.005 <0.005
11 wmum {Cu) un./a. <0.005 <O 005 <0.005 <0.005
12. wén {d.Fe) un./a. 0.041 <O 005 0.010 0.281
13, u.mmﬁﬂ (Mn) un./a. 0.007 <O 005 0.006 0.756
14. nzia (Pb) un./a. <0.005 <o 005 <0.005 <0.005
15, daned (Zn) un./a. <0.005 0.005 <0.005 0.007
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T23AG112-0001 aansisszlond
shaluuazluiu fadnfudodas LIQUID-LIQUID, PARTITION-GRAVIMETRIC METHOD (SM: PART 5520 B) avraliny - 3
aenuet fadnsudotas DISTILLATION, PYRIDINE-BARBITURIC ACID METHOD (SM: PART 4500-CN' C AND PART 4500-CN" E) 0.016 < 0.005 0.001
fuoa fadniudofas DISTILLATION, 4-AMINOANTIPYRINE METHOD (SM: PART 5530 B AND PART 5530 C) avwling < 0.005 0.005
Wsenvianua findnsudoias IN-HOUSE METHOD : UAE.TP.HEM.002 anahiny <0.002 00001
(COLD VAPOUR ATOMIC ABSORPTION SPECTROMETRIC METHOD); SM: PART 3112 B )
fiaifia fafinsudafas IN-HOUSE METHOD : UAE.TP.SW.01 a9 liny <041 0.005
(NITRIC ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD); SM: PART 3030 E AND
PART 3111 B
wunflifungulndnesurinun Bnfiduda 100 fad3as | MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: PART 9221 B) 490 < 20,000 18
uunfiFonguitnaalaiwody BniAuda 100 faddas | MULTIPLE-TUBE FERMENTATION TECHNIQUE (SM: PART 9221 E) 330 < 4,000 1.8
Frssiuaainguoaininaasin
flond-uaarh lalnsniueatias LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) aralaing <002 0.02
fiang-ueh lulasniudadas LIQUID-LIQUID EXTRACTION GAS GHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) avroliny - 0.02
fazd-unuin lulasnsudefay LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) avnliny - 0.02
fard-aadh Tulnsniusiofas LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) avraling - 0.02
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T23AG112-0001 aansisuselendt
mlanasd Tulasniudedas LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) @379 laiwy v 0.02
saasu Tulasnsudafins LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) a3 lainy <01 0.02
wmlannnad dUanlae lulasniudedas LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) a9 Ny Y 0.02
onladaunu (1) Tulasniudaiag LIQUID-LIQUID EXTRACTION GAS GHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) ay79 lainy - 0.02
WA, W-AAE Tulpsniusiofiag LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) @529 liwy - 0.04
Louesu lulasnsudaias LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) av29 liww a379 Ly 0.04
vouladauny () lulasniudadas LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) a9 liny - 0.04
W3, WIT-AeE Tulasniudedas LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) avvlaing - 0.04
L1ouady 8adlaa Tulasnsudadng LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) Az lalwa - 0.04
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wnnandesas lulpsniusieday LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) avvliny - 0.20
fan ) lulasniudedas LIQUID-LIQUID EXTRACTION GAS CHROMATOGRAPHIC (ECD) METHOD (SM: PART 6630 C) AT liny <1.0 0.04
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SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 EDITION, 2017.
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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.

MmN
o v d 3 v ¥ 4 P o ] o
ninnnsdasilasamzdaiindadiamuddydedinlizsrivvenulnemdnnudalnng
wingumalgidmanisudhinnuiilasnhl dotihdamdnit dgainnldszlomt hlmvwnzmadu
| & < < v < 1.9 9 o £3 4 v ] 3 4
duennsmemsusinammeiammuaddivsdemiiumuon o My 1¥1 MIasuWeMNATNY



102

wiomaindeundorluthudiu muu'lmmmmwmmwﬂmmunJumwmmnmmmuaﬂwdﬂﬂw
amamnmumuuw °luaﬂmmmummwmﬂimammn:Jeﬂmnmfu‘lmmmmﬁﬁummiﬂﬂm"hhm
wesnnlsy smnnwnmﬂﬂmmaﬂmuuﬂmﬂaﬂuuﬂmﬂluunmmmﬂssumq 9 MemshnTinves
uuwmﬂsmgamswﬂmsammﬂﬂmmmimﬂsmmaﬂuaﬂmaammﬁnumﬂﬂmaaauﬂamq
FIINTA mmmmhﬂtummmmnnnvuawywnummﬂmﬂmmmma6"] WMINBATNTIN - gaevnTIY
uazg U0y m‘l’nﬂmﬁnummmmﬂmanaﬂuuﬂamuamm"lummmﬂmmms"lﬂ N
mstlasunasanin unﬁm‘wm‘luLmaqm‘ﬁismmma 9 auLfluwammnmwmammawwuw
aﬂmﬂmxawﬂfnﬂsmmuau 9 ﬂmmmmu"lﬂmﬂﬂmuLmmﬂmmfluammm%maimﬂmﬂiwm"lﬂ
‘lwmmau‘lmnmwmmu’mmmmsma 9 Lwaﬂuﬂﬁaauammﬂymwmmammmmuiwmaa“lu
svﬂumwmwauLwommmliﬂwuLmﬂygma“ﬂsvmﬁ‘mmiﬂaﬁmﬂmaaﬂ"lﬂ mmmsw"lﬂmtam
wazjiiddeiouihnlszide maldesriufmwiiaeg o aduwrdnhssundinlsuma ms
mm]mwu,a‘vmWﬁufﬁuﬂmﬁnsvv‘hﬁﬂwswswﬁmrgﬁmsﬂiwm midaeSueswmsimnzidsadaii
nudlasimahaiumulszneaniudu mﬂmqmsmamumﬂﬂmﬂmuummwmm
’dmuwmﬂsvmmmmmmumumwmmmamsJ"hJmaamﬂmawnawﬂﬂmwm afm"linmum
Wiy ummmﬁmq i ﬂmnanmumnmmﬂﬂn;ﬂmwuaﬂmnmmmmmituamm‘lmmmmmm
wazermzaoadaith cmmmﬂm‘lmmmﬂuwmmﬁﬁw}nmmﬂmsmamanﬂmmww"lnmmwau
usmaianuilan 1wy Jnsmivazavegiludu dufuifgmdunadeuiuivlasmyazuansms
infunenmines LﬂuaummmaamuﬂﬂmmummmNaﬂiwwuiﬂfmnaanmUaﬂswﬂﬂwwnﬂnﬂamm
wazmsviimslszanonie "Nﬂ)i‘l’l‘ﬂWJJJJ”IﬂifﬂSLW)JmJJLW’t)ﬂJJﬂiE)\liﬂH1ﬂGl’JuﬂH‘LJaﬂﬂﬂfJiﬂﬂﬁﬂ‘lW
t.nﬂaamﬂuwyuazuqmmwmwm:ammmsmmnﬂnﬂ

msﬂmﬁuﬂnmaﬁkflmmdﬁmsmmﬁf;ﬁﬂiwﬁmﬁmwua‘V"lﬁwaﬁﬁﬁamsﬂmﬂmmwﬁﬁﬂ
woudusi ) ozldosiadiimnuidauiaema Tﬂsﬂwaﬂ‘lmwﬂ‘Ummwmu_;}ag}lj_ylmjlgﬁ“mm
sumdansosesuldladhliflusuanudessuuiing «m’nvmu"lmwumsﬂsvmmﬂuﬂgﬁmﬂmmn
ﬂimmmmmﬂua“’miwwﬂaaﬂmmfﬂﬁmuaﬂmwﬂim Tﬂﬂﬂsmmaﬂmwmm (2525) wozlszme
niznangedasmaliladuazmandany (2629) enfumstmumnasutasitnandey
aavailuindshmdudailinaa  wenvidtniunszmnannmanda mawnhalsyme
wasphiisguasndy  anasmumdiininimsmedumynuiazanansiioglunasiismmel
fvzhosnnganmiiieglussduivanzauudmnihisdonilududn o ogulsfmumnasg
(standard) M301n0W (criteria) vouhnasznmena q Aindnimildrmummmzhnomeuduildesia
WNAINTIN  (effluent standard) adhndemaniegamamuududuganiszdunlooadudedafiila
i Tuggudmieluhaiifinonivies  dnfumstlessulilidafildsusuansdimsiiozimun
syiumnudaduveacnsea o ﬁﬁa:ﬂmmdaﬁﬁmﬁu%ﬁq (receiving water standard) i?a%"léiw‘mm:
Sszansmvinnnhaduiivgiudszmdlnediimsmvuanaspudindilasamsioms
fuasominnnsdafih  dnhilunadiininmsdddinennasmuidualiludhalsomenls
Uszuin °f;m1%‘11jgnﬁmﬂ"uamumm‘immaquﬁmmﬂuamﬁmmﬁmﬁ’ﬁwﬁﬁanmmwhaﬁu



105

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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-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)
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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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@ (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)



v dg
paanyaziuiy

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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